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QUIRED by _ the 
of SIERRA LEONE, for the 


PUBLIC NOTICES 
Works Department, for two 
of twelve months’ service, 
Free single quarters and first-class passages. 


eave in England on full salary. 
Candidates, preferably 


possess a sound practical 
struction and Maintenance, 


knowledge of Road Con- 


steel work structures, 
giving brief details of experience 
CROWN AGENTS FOR 
bank, London, 8.W. 1, 


2B the 


and age, 
THE COLONIES, 4, 
quoting M/S.L.9477, 2138 


ocomotive 
SUPERINTENDENT REQU a. by 
Government of the FEDERATED 
MALAY STATES for 
Rail way Department for three years, 
permanency. alary 850 dolls. per month (the 
sterling value or ‘the dollar is at present fixed by the 
Government at 28, 4d.). Free passages. Candidates, 
under 40 years of age, must have served a regular 
apprenticeship in a recognised engineering firm, pre- 
ferably in Railway Shops, and must have had good 
practical experience of Locomotive Running Con- 
ditions, have been in charge of a Locomotive District 
of a Railway, and be able to Supervise Training of 
Enginemen on up-to-date lines. Footplate Experience 
will be an advantage. Preference will be given to one 
who in addition has had experience in the office of a 
Locomotive Running Superintendent.—Apply at once 
(by letter), giving brief det ails of age and experience 
to the CROWN AGE m1 lh FOR THE ge pe Ss 
4, Millbank, London 8&.W. 1, quoting M/F.M.S. 
a3 








ASSISTANT LOCOMOTIVE AND CARRIAGE 


AND 
WAGON SUPERINTENDENTS, LNDIAN STATE 
RAILWAYS. 


ap Yhe Secretary of State 
for »T 


NDIA will make TWO 

a AP PON’ [MENTS of  ASSIST- 

: NT LOCOMOTIVE SUPERINTEND- 
ENTS al TWO APPOINTMENTS of ASSISTANT 






ARRIAGE and WAGON SUPERINTENDE? 
service on Indian State Railways, 
salary of Ra. 300, Rae. 400, or Rs. 
according to age and qualifications, 

Candidates must be British subjects of not lees than 
24 or more than 25 years of age, and must be of good 
character and sound physique. They must have had 
a good general and technical education. 

Candidates for appointment as Assistant Iocomo- 
tive Superintendents must have had at least three 
years’ training in the Locomotive Workshops of a 
British Railway Company or of a Locomotive Builder 
of repute, and should have had six months’ training 
in the Running Sheds and Firing. 

Candidates for appointment as Assistant Carriage 
and Wagon Superintendents must have served as 
pupils or apprentices in the Carriage and Wagon or 
locomotive Shops of a Railway Company or in the 
Carriage Shops of a large Rolling Stock Builder, 
followed in either case by at least a year's experience 
as Outside Assistant Officer in the Carriage and Wagon 
Department of « British Railway. 

For all candidates a knowledge of Applied Mechanics 
and the Nature and Composition of all Materials used 
in shops is essential, and applicants should be able 
to Design and to Calculate the Stresses on the Parts 
of Machines. Some Drawing-office Experience is also 
desirable. Preference will be giv en to candidates who 
have passed the A.M. Inst. C.E.’s Examination or 
who hold an exempting degree from a University or 
Engineering College. 

Candidates may be reqnired to appear before a 
Selection Committee at the India Office. They will 
also be required to pas a medical examination, if 
selected for appointment. 

Candidates must state their age, and should give 
in chronological order a record of their general and 
technical education, training and subsequent experi- 
ence, together with copies (not originals) of any 
testimonials they possess. 

Applications should be addressed to the SECRE- 


rs yi 
on a commencing 
450 per mensem, 





TARY, Public Works Department, India Office, 
Whitehal!, London, 8.W.1, not later than 22nd 
January, 1920. 
India Office, 
30th December, 1919. 2167 
G, 2a R, 
MINISTRY OF MUNITIONS. 
RY DIRECTION OF THE DISPOSAL BOARD 


(Miscellaneous Stores Section), 


Sale, by Private Tender, 


Large or Smal] Numbers, 


SURPLUS CHLORINE 
GAS CYLINDERS. 


These cylinders may not be used for the transit of 
chlorine over british railways, but are suitable for 
vil containers om reservoirs, and could easily be 
adapted for a number of purposes, including radiator 
boilers, slow-combustion stoves, &c 

The cylinders are of lap- welded steel plate with 

Pressed hemispherical and dished ends, and are 
complete with valves and handles, The specified test 
pressvre was 300 }b. per square inch. Length of 
cylinder 3ft. (exclusive of valve), diameter 8in:, thick- 
ness of plating 7 W.G., weight about 60 lb. each ; 
supplied clean and washed out. 

Also, under the same conditions, a number of 
Welded Steel GAS TANKS, length 6ft. 8in., dia- 
meter 30in., thickness of plating ¢in., with pressed 
dished ends and valves. 

Drawings may be seen one. full particulars obtained 
on_ application to CON “a eorenye oom 152, 
D.B.5.c., Caxton House, Weetuleaee: S.W. 

Sampie cylinders can be seen in London, and at 
Cylinder Depot, Abbey-road, Hanley, Staffs. 

-NOTE.— For baa of other Government Pro- 
perty for Sale, see ‘‘ SURPLUS,’ price 3d., at all 
bopkstalls, or by quarterly subscription of 2s. post 
free, payable-in advance to the Director of Publicity, 
hae of Munitions, Whitehall-place, 7 

0 


. + ° 
ssistant Engineer Re- 
GOVERNMENT 
Public 
tours each 
with possible permanency. 
Salary £300-£15-£400 and a war bonus of £120 EP bend 
Abera 


over 30 years of age, who 
have served their articles with a corporate member of 
the Institution of Civil Enginvers, and after comple- 
tion ‘of articles have been engaged for at least three 
years on constructional work of importance, and who 


and have sufficient experi- 
ence of Surveying, Levelling, &c., to enable them to 
carry out all the work in the location of new roads, 
capable of superintending the erection of bridges and 
of taking out quantities and 
preparing estimates, should apply at once in writing, 


Running 


service | . the 
with possible 





THE GREAT WAR EXHIBITION, 





1920. 





in, connection 


ENGINEERING AND 


comprehensive 


The Crystal Palace will re-open to the public in May, 1920, with the 


GREAT WAR EXHIBITION 


H.M. Office of Works has taken the whole 
of the Exhibiting Space on the 
for Naval, plane: Aircraft Exhibits 
wit 


Main floor 


the War. 


reat 


50,000 Square Feet of Exhibiting Space will be devoted to the 


ELECTRICAL SECTION 


on the Ground Floor (Garden Side). 


Manufacturers who wish to participate should communicate with the 
General Manager, Crystal Palace, S.E., stating clearly the class of goods 
it is intended to exhibit, and whether the machinery will be in motion. 
All applications will be carefully considered, but the Administrator reserves 
absolute discretion as to granting or refusing space, or allotting space in any 
position, without ass'gning any reason. 


A feature which will doubtless attract great attention will be the 
OIL EXHIBITION. 


Full details, together with forms of application for space, may be obtained 


from the General Manager, Crystal Palace, S.E. - 


2154 








PUBLIC NOTICES 


ABR 


MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS, AND FACTORIES SECTION). 


Fo Sale by Tender. 
GOVERNMENT 
CARTRIDGE FACTORY, 


No. 3, 
BLACKPOLE, WORCESTER. 


TO BE SOLD by TENDER, in one Lot, subject to 
certain conditions. 

The following is a brief description :— 
SITUATION.—About 2 miles N.E. of the City of 
Worcester, adjoining the Worcester and Birminghain 
Canal, with access from Blackpole-road. The nearest 
Goods and Passenger Station is Fernhill Heath 
(G.W.R.), about 2 miles distant, but there is a 
Passenger ‘‘ Halt ** at the Factory. 

AREA OF LAND.--The total area of the Property is 
about 68 acres, divided into two portions by the 
Great Western Railway (Oxford and ’orcester 
Line). The land has been developed with roads, 
drains, sewers, at the expense of the Ministry, and 
these improvements are included in the Sale. 
CONSTRUCTION.—The main buildings are mostly 
permanent, and well built of brick with ruberoid or 
asbestos slate roofs. The ere buildings are 
partly brick-built, roofed with -Tuberoid, partiy 
timber-framed with ruberoid, asbestos slate and 
stellonite roofs. 

The principal Buildings comprise :— 





Floor area, 
feet super. 
Offices and 


Case and Bullet Shop, with 


small buildings adjoining. . 86,332 
Annealing Shop, with additicns 19,273 
Carpenters’ Shop, Power and Trator 

ouses ee ee oe ee 1,391 
Boiler House .. ee oe ee 4,428 
Canteen .. is ee os -- 16,226 
Inspection and General Store, rape 

Dock and sinall additions ‘ 42,411 
Main Shop 8,060 


The remainder ‘of the’ buildings include - 


Manager’s Bungalow, Shed, 
Laundry, Stores, Female Dressing 
Rooms, Cap Factory, Magazines, 


Cc. 
Total Floor Area of Buildings, about . 230,000 
The Buildings were erected by the Ministry in 1916- 
1917, and have been used for the manufacture of Small 
Arms Ammunition. * 
L — AND POWER.—Electric and Gas. Public 


Supp 
HEA ATING.—Low- -pressure steam to shops. Electric to 
Offices 


w TER.—From Corporation Main. 


SIDINGS.—Private Sidings have been laid down, and 
are connected with the Main Line. 
CANAL.—The Worcester and Birmingham Canal 


passes along the South portion of the Factory and 
affords good water facilities for traffic, and a loading 
wharf has been constructed for that purpose. 
Forms of Tender, conditions of Sale, and plan may 
be obtained on application to.the CONTROLLER, 
Land and Factories Section, Disposal Board, Charing 
Cross Buildings, Embankment, London, W.C, 
NOTE.-—-For gis td of other Gabernainl Pro- 
perty for Sale see ‘‘ SUK RPLUS, "* price 3d., at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
B.W.:2. 3112 


ae 





SITUATIONS OPEN 





EGARDING AE Bi for TECHNICAL 

ASSISTANT for METAL RKS, Box P1915, 
perk Lge hele od 9, ‘thank all soealienae. and. would 
THOSE a for ae 





inform them 
VIEW HAVE EEN WRITTEN T 


PUBLIC NOTICES 


a. GOR 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(HUTS AND BUILDING MATERIALS SECTION). 


FOR SALE BY TENDER. 
TINMAN’S SOLDER 


(50 per cent. Tin). 


(Tenders are Invited for About 


114 TONS of TINMAN’S SOLDER in Cwt. 
Bags or Boxes, lying at SOUTHALL, 
BUSH, and HAYES. 
Samples and full particulars, with Tender forms 
and permits to view, may be obtained from 
DISPOSAL OFFICER, Kastern Area, 
koom 106, Charing | Cross buildings, 
W.c 





SHEPHERD'S 


NOTE.—For — of pon Government Pro- 
perty for Sale, see URPLUS,”’ price 3d., at ali 
bookstalis. or by aes subscription of 2s. post 
tree, payavle in advance to the Director of Publicity. 
eev of Munitions, Whitehall-place, London, 
oe. te 2135 


° SB = 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


Fer Sale by Public Tender. 


MARINE 
DIESEL ENGINES. 


ONE SET TWIN-SCREW ENGINES, consisting of 
two reversible 8-cylinder Vickers Engines, of the 
4-stroke cycle type, adjusted to develop 630 B.H.P. 
per engine, running at a speed of 320 r.p.m. Engines 
complete with all necessary auxiliary machinery, 
pumps, compressors, &¢., and complete set of spare 
gear. Also propeller stern shaft and loose coupling, 
thrust shaft. Cast steel boss for ‘‘A’’ bracket ; 
stern tube, with gland and bushes; rotary water 
pump.  khillets for forging intermediate shaft and 


one 15 K.W. Geperator 

Lying at Messrs. Vickers-Petters, Ltd., 
By ees TENDER CLOSING 14th 
For Tender forms and permits to view, apply_ to 
the CONTROLLER, D.B.1.(e), Charing Cross Em- 
bankmwent Buildings, London, W.C, 

NOTEK.—For particulars of other Government Pro- 
perty for Sale see ‘‘ SURPLUS,’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
ey of Munitions, Whitehall-place, London, 

.W. 2999 


Plymouth Education Authority. 


TECHNICAL § SCHOOLS. 


REQUIRED, for ,the Bs and Evening Classes 
ASSISLANT LECTURER in ELECTRICAL ENGI. 
NEERING. Ppt ie must have had teaching and 
works experience, and must possess good academical 
qualifications. A knowledge of Telegraphy and Tele- 
phony will be a recommendation. Scale of salary (at 
present under revision) £200 per annum, rising to a 
maximum of . The actual commencing salary 
will be based upon training and experience, ‘Last day 
for cena will be 14th January, 1920. Further 


particulars 
E, CHANDLER cooK, 
Secretary. 


Ipswich. 
JANUARY, 





2057 





378365 


PUBLIC NOTICES 





igan and District Mining and 
, TECHNICAL OOLLEG KE. 


LECTURER a ENGINEERING. 

Salary according to scale. Maximum £450, 
possibility of subsequent increase to £500. 

Initial salary up to £300, according to qualifications 
and experience. 

Further particulars may be had _ from the 
PRINCIPAL, to whom applications should be sent as 
early as possible. 3108 


Avekland Harbour Board, 


ZEALAND. 

TENDERS are INVITED for the SUPPLY and 
DELIVERY of TWELVE (12) 5-TON (and _ alter 
natively for 3-ton) SEMI- PORTABLE BALANCED 
JIB LEVEL LUFFING ELECTRIC CRANES. 

Specifications can be obtained at the office of the 
Board’s Agents on payment of a deposit (returnable) 
of Two Guineas. 

Drawings can be seen only at the office of the 
Board’s Agents, Messrs. W. and A. McArthur, Ltd., 
18/19, Silk-street, Cripplegate, London, E.C. 2 

Tenders to reach Auckland by Noon on September 
Ist, 1920, addressed, the CHAIRMAN, Harbour 
Board, Auckland, New Zealand. P1991 


with 





New 





Y 
Bombay, Baroda, and Central 
INDIA RAILWAY COMPANY. 
The Directors are prepared to receive up to noon on 
Tuesday, 13th ‘wo TENDERS for the SUPPLY of 
KEL MATERIAL. 
Tenders must con made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 20s. each (which will not be returned). 
‘he Directors do not bind themselves to accept the 
lowest or any Tender. 
YOUNG, 


Secretary. 
Offices : 110, Bisho pagate, E.C. 2 
__ 23rd _December, 1919. 


Port of Bristol. 


FERRO-CONCRETE WHARF. 

ROYAL EDWARD DOCK, AVONMOUTH. 
The Docks Committee invite TENDERS for the 
CONSTRUCTION of a DEEP-WATER FERRO- 
CONCRETE WHARF, about 590ft. long, at the 
Royal Edward Dock, Avonmouth. 
On and after Monday, December 29th, 1919, a copy 
of the form of Tender, general conditions, specification, 
schedule of prices, and a copy of the contract draw- 
ings can be obtained from the undersigned on produc- 
tion of a receipt showing that a deposit of £5 has 
been paid to the Secretary of the Docks Committee, to 
whom all cheques must be made payable. The deposit 
of £5 will be returned herewith to all bona fide 
tenderers. 
Tenders must be enclosed in a sealed enveloped, 
endorsed ‘‘ Tender for Ferro-concrete Wharf,’’ and 
addressed to the General Manager and Secretary of the 
Bristol Docks Committee, Docks Office, 19, Queen- 
square, Bristol, and must be delivered to him, accom- 
panied by the prescribed documents and drawings, 


8. G. 8. 


2090 


before 10 a.m. on Monday, the 26th January, 1920. 
THOMAS A. PEACE, 
Engineer. 
Engineer’s Office, 
Avonmouth Docks, 
a a _Decem! er, 1919. 3080 





phe [he South Indian Railway Com- 


PANY, Limited, are prepared to receive TENDERS 
for_the SUPPLY of : 
le — and 1 HELICAL — for Broad 
Metre-gauge Rolling Stoc 
2. RIGHT STEEL SINGLE BOL: STER TIMBER 
Specifications and forms of Tender may be obtained 
at the Company’s offices. 
Tenders, addressed to the Chairman and Directors of 
the South Indian Railway Company, Limited, marked 
*““Tenders for Volute and Helical Springs”’ or 
** Tenders for Eight Steel Single Bolster. Timber 
Trucks,’’ as the case may be, must be left with the 
undersigned not later than 2 p.m. on Wednesday, the 
28th January, 1920. 
A charge, which will not be returned, will be made 
of 20s. for each copy of specifications Nos. 1 and 2. 
Copies of the drawings may be obtained at the office 
of Robert White, Esq., M. Inst. C.E., Consulting 
Engineer to the Company, 3, Victoria-street, West- 
minster, 8.W. 
By — 
. B. REYNOLDS, 
for Managing Director. 
Finsbury- pavement He use, 
london, E.C. 2 : 2136 


a 


Ld Vi ? 
The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in their ry. ged Capacity. 
All communications to Head ¢ 
H. W. REID, 81, High 2 Holborn, 
General Secretary London, W.C. 1. 
A125 
PUBLIC NOTICES (continued) 
Pages II and III. 











SITUATIONS OPEN 
Pages II., IIL, and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &e.. WANTED 
Page IV. 


FOR SALE 
Pages IV., VIII., CVI, and CVIIIL. 


AUCTIONS, 
Pages CV., CVI., and CXII. 


PREMISES TO LET OR WANTED 
Page CVI. 
WORK WANTED, Page CVIII. 
_ AGENCIES, Page IV.. 
MISCELLANEOUS, Page IV.) 





For Advertisement Rates see 
page I5, col. 1. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CXI. 
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PUBLIC NOTICES 


AIR COMPRESSOR. 


e Barking Town Urban Dis-| 


h 
T TRICT Council is prepared to consid, on | 
PURCHASE of a SECOND-HAND AIR OM- 
PRESSOR electrically or steam driven, and eapebis 
of compressing about 260 cubic feet of free air per 
minute to an average working pressure of 20 lb. per | 
square inch. Any person having such plant for sale | 
is invited to send particulars, including price, to | 








MINISTRY OF MUNITIONS. 














is 

Cc. F. DAWSON, Surveyor to the Council, Clock House 

Chambers, Barking. 2073) | 
# By Direction » Dis; ‘ thine ecté. 

(ity of ‘Bir mingham. By of the Disposal Board (Plant and Machinery Section), 
ER DEPARTMENT. ; 

APPOLS Tike fT OF SECRETARY 
The Water Committee invite APPLICATIONS for 
the SECRETARYSHIP of the CORPORATION 


WATER DEPARTMENT. The person appointed will, 
subject to the contro! of the Water Committee, have 
charge of the commercial and financial side of the 
Department, and must have a sound commercial 
training, with responsible experience in some large 
mercantile. manufacturing, or water supply under- 
taking. He will be required to give his whole time to | 
the duties of his office, and must not engage in private 
work of any kind. The appointment will be ter- 
minable by either party at any time on three months’ 
notiee. 
he successful candidate will be required to con- 

tribute to the Corporation superannuation seheme. 

Applications, stating age, salary required, present 
occupation and previous experience, should be sent. 
accompanied by copies of not more than three testi- 
monials, addressed to 

The Chairman, 
Water Committee. 
Council House, 
Birmingham. 

Each application must be endorsed on the envelope | 
** Appointment of Secretary,"’ and must reach this 
office not later than Regn. ante January, 1920. 


FOR SALE BY 
PUBLIC TENDER 








C. WILTSHIRE, 
Town Clerk. 
Council House, 
Birmingha an, 
22nd December, 1919. 2039 
, , > . , 
NQouth Staffordshire Water- 
x WORKS COMPANY. 
CHIEF MECHANICAL ASSISTANT. 
APPLICATIONS are INVITED for the POST of 
CHIE F MECHANICAL ENGINEERING ASSISTANT 
to Take Full Charge of the Mechanical Engineering 


Department (including Drawing-office and Workshops), 
under the Chief Engineer. 
Applicants must be energetic men of proved 
administrative ability, with a wide practical and 
technical experience in the Design, Construction and 
— ergata ace of large modern high-class Steam Pumping 
ants 
Preference will be given to applicants who are well 
— ersant with modern Electricity and Gas Pumping 
nits. 





PLANT 


Applicants should be Members or Associate 
Members of the Institution of Civil Engineers or e 
Mechanical Engineers, or Graduates in Engineering Lying at 
of a University. - 
Applicants should state salary required, age, full 
particulars of experience, training, positions held 


previously, copies of reeent testimonials, and earliest 


CHEPSTOW, 
PORTHBURY, 


possible date to take up duties 
FRED. J. DIXON, M. Inst. €.E., 
Engineer-in-Chief. 
Engineer's Office, 
264, Paradise-street, Birmingham. 211 





he Metropolitan Asylums Board 
invite APPLICATIONS for the APPOILNT- 
MENT of CLERK in the Engineer-in-Chief’s Depart- 
ment. Commencing salary £130 per annum, rising 
£10 annually to a maximum of £200, with war bonus 
at Civil Service rates (now £105 per annum). Appli- 
cants must be good Shorthand Writers and fypists. 
with a knowledge of general office routine, and must 
have had experience in an Engineer’s or Surveyor’s 
office. Age between 25 and 35. Preference will be 
given to ex-Service men. The successful candidate will 
be required to pass a medical examination. 
Applications, accompanied by copies of not more 
than three testimonials of recent date, must be made 
on forms to be obtained at the Head Office, Embank- 
ment, E.C. 4, and returned not later than 10 a.m. 
on the 16th January, 1929. Requests for forms must 
be accompanied by stamped addressed envelopes. 
By or 
DUNC tyes MANN, 
Clerk to the Board. 


PLANT COMPRISES: 


PILE DRIVING FRAMES 


40ft. Oin. and 50ft. Oin. with 
Hammers, complete with Winch 


DOUBLE AND SINGLE LEADER 


Office of the Board, 
E.C. 4 2110 


and Boiler. 





Embankment, 
= Y . “ = a 
[ihe Sudan Government. Railways 
and Steamers Department REQUIRE the 
services of ONE FOREMAN ELECTRICIAN. Power 
house _ experience preferred. Pay £F300 per annum. 
No income tax is charged, and | 


Age 27-32, unmarried. 

an ad litional temporary war bonus of £E96 per annum | 
is paid. £E1 equals approx. £1 Os. 6d. sterling. 
Period of contract one year. If satisfactory, per- 


manent and pensionable appointment. Strict niedical 

examination. Tee passages paic 
Application to be marked outside 

and addressed to 


Sudan Govern- 
the 





ment Railways Electrician,’’ 
office of 

oF A Yaa Soe complete geith Boiler Gai Sats aan. tae. 
2081 West siuinster, 8.W. 1 50ft. Oin. frame, Hammers 30 and 40 cwt. 





SITUATIONS OPEN 








+E ER aibesonand in Detiwetine Goats of 
te and Boilers of all types.—Address, | 
giving account of experience and salary required, &c.. | 
2077 A 


000 12" SIMPLEX PILES ter. ois. 1. 





2077, The ee Office. 
Wate. by London Office of a Large American 
Manufacturer of Air Compressors, &c., YOUNG | 
energetic ENGINEER, about 25-30 years old fa | 
Londoner), to Push Sale Air Compressors, Handle 


Oin., 30ft. Oin* 26ft. Oin. 


Technical Correspondence, &c. We want a SALES- | 
MAN, a man who inspires confidence in others, and 
whose enthusiasm is contagious. No others need 
apply. Salary £260 to start; excellent prospects for 
right man.—Write, stating age and qualionsies. to 
2122 The Engineer 122 a 


\ 


mission 
speciality 


38ft. Oin., 35ft. 


CLUTCHES ton. cin, son. oin, aon. oin. 





and 








TANTED, for Neweastle Bristol en 
ENGINEER-SALESME)D salary and co 
basis, to push the sale of a well- oon 
suitable for all classes of machinery.— | 





At idress. stating experience, age and salary required, 
sae LARGE QUANTITY OF JOISTS 
/ANTED for Sewerage Contract in Berkshire. . 


\ MANAGER to look after same; no one not 
accustomed to this class of work need apply.—Write, | 
stating age and salary required, to P36, The Engi- 
neer Office. P36 A 
A LARGE ———. Manufacturing FERM DESIRES 
to APPOINT an efficient qualified ENGINEER 
MANAGER, w ~y has a thorough knowledge of Steam 
Generating for Power and Heating, Electricity, 
General Manufacturing Machinery and Building Con- 
struction.—Address, stating age. qualifications, ex- 
perience and salary required, P2013, The Engineer 
Office. 2013 A 


permits to view, can be obtained on application to 
‘Controller, D.B.1. (E), Charing Cross 

‘\ MOULDS REQUIRED by young but progressive | Buildings, W.C. Z.. 

firm in London district ; man preferred capable both 


of Designing and Making Moulds; good salary and | 
prospects for right man; only applicants with first- 
The 





LUMINIUM PIE CASTING DESIGNER of 





class experience considered.—Write fully, P29, 
Engineer Office. P29, a PP 2° 
cae runs icp MANAGER a Aswsnany,|  8¢@ “SURPLUS,” price 3d., at all bookstalls ; or by Quarterly 
Bits :EQUIRED ; must be competent practical man | Subscription of 2s. post free, payable in advance to the 
t natite Blast-furnaces, with a thorough 
unitions, Whitehall Place, 


Director of Publicity, Ministry of 


grasp of the process and used to handling mén.— | 





Address, w ‘a sa particulars as to age, qualifications, 
experience and salary required, & 2124, The Engi- 
experionce 4 ¢ he En London, S.W. 1, 
wn eu ;™ecr 
hu ¢ iT? >i as 


BEACHLEY. 


different size 


STEEL AND TIMBER PILE DRIVERS 


long. 


Fuller particulars, together with Tender Forms and 


Embankment 


NOTE.—For particulars of other Government. Property for Sale 





_— 


| suitable man,- 


PILE DRIVING = 
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ANAGER.—An 
G and ENGINEMK. 
with 


Ned, experienced 

thosggghly capable ABSISTAN'T GENERAL M 

GER. Applicants must haye had the highest all 
no experience and training in the Construction of 
high-st yar essels, Passenger and Cargo 
Steamers and Smaller Craft, as well as in Marine 
Engineering of the most up-to-date type. All appli- 
cations will be consideted as strictly confidential in 
the first instance, and details as to salary, duties, &c., 
will be discussed and arranged with those applicants 
who are likely to be suitable—Address, giving the 
fullest particulars as to age, training, Maas aa 
and experience, 2151, The Engineer Umice. 2151 
for pare ARI 
LAURIE and CO., 
28, Bastnghali- 


and 
AN.- 





1,OAL PROSPECTOR REQD. 
giving full particulars to 


Emabey ment Specialists (Eng. Dept.), 
E.C. No preliminary fee. 
((OMMERCIAL ASSIS STA T “PROGRESSIV ro 
/ OFFICE APPOINTMENT is OFFERED 
capable m man of about 28 to 33 years of age, with 
education and knowledge of modern sales organisat oot 
experience of Rails, Sleepers and other Per anent 
Way Materials is a recommendation, but is not 
essential. State age, salary desired, and give full 
particulars of qualifications and training. ey a 
20 964, The Engineer Office. 2964 
(CONSULTING ENGINEE R WANTS ASSISTANT. 
’ He must be capable Designer and Correspondent, 
and have had reasonable responsibility. Iron and 
Steel Work experience preferred. Good prospects for 
Address, 3079, The Engincer Office 
079 A 


—< iINEER.—A Lares Engineering Concern in the 

North REQUIRE an ENGINEER to Assist in 
the Management of a Section of the Works concerned 
in the working up of Copper, Sheet Metal, and the 
Drawing of Metals. To those who have successfully 
held positions of authority in engineering works in 
the classes of work mentioned the vacancy offers good 
»vrospects.—Address full particulars, 3037, The Engi- 
neer Office. 3037 


A 


7 NGINEE R REQUIRED as OUTSIDE REPRE- 
4, SENTATIVE for a firm of Chemical Engineerr, 
to take particulars for estimating and discuss quote - 
tions with customers. Knowledge of the processes ot 
manufacture of fine chemicals, edible oils, &c., desir- 
able. Previous experience is not essential, and the 
post is a good opening into the commercial side for an 
active man with the necessary techpical grounding. 
Starting salary for man possessing all requisite 





| qualifications £500 per annum and expenses 


| 642, 





to | 


ngs 


the 


| nical training, 


| in course of construction, 


|} need apply ; 








2906 


Address replies to P09, The Engincer Office. 
"09 A 


ee INEER-SALESMAN REQD. for Abroad. Per- 

sonality, technicul exp. and salesmanship eseen- 
single, under 35; sal. £600/£700 p.a.-—Apply, 

and CO., Employment Specialists (Ene. 
. Basinghall- at., E.C. No preliminary fee. 

) A 


tial ; 
LAURIE 
Dept.), 2 





oar ay to SUPERVISE BOILERS, ENGINES, 
4 HYDRAULIC CRANES, and other Machinery) 
for large Bhipuing Warehouse and Wharves in London ; 
wust be resident within easy travelling distance.— 
State experience and remuneration expected to Box 
=. @; ~g yr ster Advertising Offices, 163, Queen 
Victoria-street, B.C. 210h A 


WANTED for Export Sales Depart- 
well educated, good practical and tech- 
also selling experience; French ona 


{NGINE E R 
‘4 ment ; 


German.—Apply, stating full particulars of ag 
experience, and salary wegnired, to HANS RE NOL, 
Lta., Burnage Works Didsb ury Manc hester. 





PNGINEER (Young) REQUIRED, to Take Coane 

of Erection of Plant for a large Chemical Works 
Applicants must have had 
previous experience in erecting heavy plant, and 


possess a sound technical education._-Address, stating 
we, qualifications, experience, and salary required, 
2053 a 


2053, The Engineer Office. 


WOUNDRY MANAGER WANTED in Scotland for 
large foundry engaged in light and medium work ; 
must have beld similar position previously. State 
age, experience, and salary require ~d.— Address. 
* FOUNDRY,”’ Wm. Porteous and Co., Adsartinine 
Agents, Glasgow. Pil 


ENGINEER 





RTH CHINA.—Experienced CIVIL 


ATO 
N REQUIRED to Superintend Alterations and 
Lengthening of Dry Dock. It is essential that he 
should already have had similar experience. The 
undertaking will probably last 12 months.—Write, 
stating previous experience, age and salary vantes. 
to ** DOCK,” e.o. Abbott's, Eastcteap, aise a Cc 

A 
IEINFORCED “CONCRETE - WANTED IMME 
| TELY, fully competent MAN to Take 
Entire Charge Design of Reinforced Concrete Con- 


structional Work of varied character in Consulting 
Engineer's office; only men with sound theoretical 
knowledge and wide practical experience of Design 
good salary, prospects and permanency 
for sutlorackory man.—Address, 2159, The Engineer 


Office 59 A 
| EQU IRE D by an old- established E zogineering 
Company in India, an ASSISTANT ENGINEER, 


with up-to-date knowledge of Waterworks Practice 
and Mechanical Filters (8.8.C.) preferred ; age about 

—Reply, stating age, experience, and salary 
“ZK. 276, care Deacon's, senda oe 


London, E.C, 3 
Cc ite ge WORKS MANAGE EMENT- —ENGI- 
SN ER WANTED by large Bilectrical Manufac- 
Race pA to Take Full Charge of their Power 
Press Department engaged on very accurate work. 
Applicants must have had a thoroughly practical and 
technical engineering training and be used to up-to- 
date methods of quick production of repetition work. 
Applications (in confideuce) should state age, expe 
rience, positions held previously, and salary required. 
Address, 5038, The Engineer Office. 3038 A 








RE- 


‘TEEL ERECTOR or SUPERINTENDENT 
in 


QUIRED for Structural Work to be erected 


‘ 
India.— Address, stating qualifications _ salary 
The Engineer Office. 128 A 


required, 2128, 
YUGAR NGINEER.—WANTED for Western 
S Mexico, CHIEF ENGINEER for Sugar Factory 
Previous experience essential. Knowledge of Spanish 
desirable. Unmarried. Salary about £60 per month. 
—Send particulars, with copy testimonials, to 2060, 
The Engineer Office. 2060 A 











f(FVHOROUGHLY Experienced WORKS MANAGER 
for large Gas Appliance Manufacturing Company, 
Birmingham ; must have had good engineering ex- 
perience and be conversant with up-to-date manufac 
turing methods; energetic man aboht 35 preferred ; 
eommencing salary £590 per annum.—Apply, Box 18}, 
Mundy, Gilbert and Troman’s Advertising Offices, 
Birmingham. "O07 





rP\RAVELLER. WANTED, MACHINE and HAND 
TOOLS... Midland district ; must have had 
Workshop and Travelling Experience. State salary. 
age and full particulars.—Address, 2106, The saree 
Office, A 


eo" gress with Good Previous Experi- 
ence, REQU RED by a leading firm of Gas 
Engineers ; must a Ne a good organiser, with thorough 
knowledse of modern methods for quick production, 
and accustomed to Brass Finishing, Plate Stamping. 
Spinning, and Light Foundry Work; excellent 
prospects for suitable man. State age, experience, 
and salary required.—Address, P21, The Saginert 
Office. bar 


For cont'nuation of Situations 
Open advts. see page iii 
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The Australian Flight. 


At 5 a.m. G.M.T. on December 10th 
Vickers-Vimy Rolls-Royce aeroplane piloted 
Captain Ross Smith, which, as previously recorded, 
left Hounslow aerodrome on November 12th, landed 
safely at Port Darwin on the northern coast of Aus- 
tralia. The Australian Government's prize of £10,000 
was thus won by the performance of the journey well 
within the maximum thirty days prescribed, for the 
total distance of about 11,500 miles was covered in 
27 days 20 hours 20 minutes. The machine having 
travelled by way of Lyons, Rome,,.Cairo, Delhi, 
Caleutta, and Rangoon, arrivedat, Bangkok on 
December Ist, as stated in our notes, fer November. 


the 
by 


On the following day it left for Singapore, where it) 


arrived on the 4th. Leaving that city on the 6th, /it 


flew down the coast of Swnatra, over the island of; 


Java to Timor, whence the last stage of the required 
flight’ was completed on the 10th. After reaching 
Port Darwin, where a halt was called for a few days, 
the journey was continued across the continent of 
Australia in an effort to reach Melbourne. This 
additional flight seems to have been less suceessful 
than the main portion, for up to the moment of writing 
the machine has not reached its final destination, 
but has been reported to be safe, although it has met 
with several minor mishaps. The pilot and the 


honour of their daring pioneer flight. Of the other 
competitors for the prize it has to be recorded that 
the Martinsyde-Rolls machine piloted by Captain 
Howell, which left Hounslow on December 4th, met 
with disaster off Corfu on the 10th, the pilot and his 
companion losing their lives. Recalling the disaster 
to the Alliance machine entered for the competition, 
we feel we cannot wholly agree with Mr. Churchill's 
statement that Captain Ross Smith’s successful flight 
* shows conclusively that the new element has been 
conquered for the use of man.” It is with great regret 
that we have to add here that Captain Sir John 
Alcock, the pilot of the Transatlantic Vickers-Vimy 
Rolls-Royce machine, lost his life during the month 
while flying a Vickers machine to Paris, and that 
disaster, involving the loss of the pilot’s and a 
passenger's life, befel an Airco machine engaged on 
the regular daily service between Paris and London. 


The Gattie Scheme. 


THe value of the scheme of Mr. A. W. 
Gattie for a central goods station and the mechanical 
handling of railway goods traffic has long been 
debated. It was, according to the voluminous litera- 
ture issued in its support, in June, 1908, that Mr. 
Gattie approached the then President of the Board of 
Trade on the subject. Since then much has’ been 
heard in its favour; but, whilst’ many railwaymen 
said that the scheme was impracticable, definite 
evidence to this effect was not forthcoming. Two 
incidents during the year 1918 influenced subsequent 
events. The first was the appeal made on the Vote 
for the Board of 'Crade on May 15th for the scheme to 
be tested, to which Sir Albert Stanley replied that 
he had offered to arrange for facilities to be given for 
some practical experiments to be made, The other 
incident was the appointment of the Wilson-Fox 
Select Committee on ‘Transport within the United 
Kingdom in the following August. This body men- 
tioned the Gattie proposals in its report and observed 
that they were certainly attractive and the inventions 
highly ingenious, but that no conclusions could be 
come to without a practical test. Yielding to further 
pressure, and in view of the setting up of the Ministry 
of Transport, the Government, on July 23rd, 
appointed a very practical Departmental Committee 
to go into the subject... This Committee occupied 
fifteen days taking evidence from thirty-six witnesses, 


| employed. 








apd on December 22nd its report was issued. We 
cannot at this time enlarge on the opinions expressed 
therein, and it must suffice for the present 1to-say that 
on practically every feature claimed for the scheme 
the conelusions of the Cominittee are adverse. 


A New Steel! AG 


ENGINEERING mightnot iicrease in accuracy, 
but it would’ certainty augmentin excitement if the 
handling of it~ were entrusted to- the Daily Mail. 
A couple of weeks. ago that ingenious paper published 
a wild story about the invention of a new tool steel 
by Dr. Arnold. and its pnmediate suppression by the 
Goyernment.; If is not, likely, that the.steel trade. of 
Sheftield qwas, auek, distuzbed, by:the,announcement, 


thoughcit gayichave dermed fa: goedcdeal of amuse-, 


ment. drew ito) Dr.; Arnold’s steel isenotonew.. > His 


iscientifie interest in molybdenumbis wellknown, and 


it was no’ secret to 1any-people that’ he*had experi- 
mented “with ‘and patented*during *thewar -a’ tool 
steel in which six per cent. of molybdenum replaces 
the fifteen to eighteen -per cent-of tungsten generally 
The Controller, of course, prevented 
publication of the patent, as he did of all others 
that might have conveyed useful intelligence to the 
enemy, and there is not a particle of reason, so far, 
for supposing that the interests of tungsten were 
specially considered. As prices stand at the present 
time, molybdenum tool steel has little, if any, 


| advantage over tungsten steel, for nolybdenum costs 
navigator have both been knighted by the King in | 


three times as muchas tungsten, but it appears to 
have mechanical and physical properties of a rather 
higher order, and it may in the course of time win an 
important position on the market. But we must 
confess that whilst scientifically it is extremely 
interesting, we can see but little reason to suppose 
that the manufactures of the standard types of high- 
speed steels will be much disturbed hy the release of 
Dr. Arnold’s patent. 


The Scarcity of Wagons. 


THE frequent questions addressed, to the 
Minister of Transport as a result of the great scarcity 
of railway wagons reached a climax on the 10th, when 
Sir Eric Geddes met. the 
interested in the matter in No. 14 Committee Room. 
He said that the number of wagons still-in France 
and the excess over 1913 of those needing repair had 
reduced the wagons available by 5 per cent. The 
transfer to the railways—owing to their rates not 
having been similarly increased—of traffic formerly 
carried by coastwise shipping had created an abnormal 
trattic. Welsh coal,, for instance, ..went..inland. in 
normal times in the proportien.of 39 percent. of the 
whole; now, 60.5 per cent. went inland, with an 
average lead of 200 miles. This defeetswould, ‘he 
trusted, be remedied when the new railway rates were 
in force, which he hoped would be on January 15th. 
During the war wagon building was very largely 
stopped. The yearly capacity of the railway com- 
panies was 25,000 wagons, but in the first half of the 
present year they had built only 10,000. 
orders had been placed for 22,000 more wagons, of 
which 5400 were with private firms. Sir Erie pro- 
ceeded to show what a great difference there was in 
the prices quoted. A 12-ton ordinary wagon, could be 
built by che railway shops for £225, and by Weolwich 
for £297, but the private builder wanted from £360 
to £395. This statement, we must add, called :forth 
some interesting correspondence between Mr. Dudley 
Docker and the Ministry, which was subsequently 
published as a White Paper. 


The Electricity Bill. 


. Tae Electricity Bill has been 30 roughly 
handled during its: passage ‘through Parliament that 
it bears now but little resemblance to its original self. 


members of--Parliament | 





Since June | 





Durmg the past month it suffered exceptionally 
severely. Nearly all its main provisions kaye now 
been excised, compulsory powers even having 
been cut out. ‘There is no doubt that the idea of 
obtaining unlimited supplies of electric current at 
unprecedentedly cheap rates is particularly attractive, 
but there is by no means agreement among experts 
that the proposals as formulated im the Bill when it 
was first introduced would have brought about that 
desirable ‘state-of affairs.- It suggested, m fact, the 
making fan’ experimerit-on a vast scale which, in 
addition’ to stifting private enterprise and substituting 
therefor. “a\~Government- monopoly, was far from 
certainto succeed in attaining the objects at which 
aimed! Whatever results might have been achiever 
with materials, machinery, fuel, and labour at pre-war 
prices, there“is no hope under present conditions of 
producing-electrical energy from super-power stations 
at such low rates as would warrant the hazarding of 
vast sums of public money under present conditions. 
The statement’ of the Lord Chancellor in the House 
of Lords that the clauses which had been cut out of 
the Bill would be re-introduced in another Bill next 
year does not carry with it any guarantee that the 
will pass into law. Parliament has seen fit to veto 
them during the session just passed, and there is ne 
ground whatever for supposing that it will sanction 
them on some future occasion, even though they he 
presented in another garb. 


The Moulders’ Strike. 


SEVERAL attempts were made during the 
month to settle the moulders’ strike, which is now in 
its fifteenth week, but they were unavailing. The 
employers offered to reopen negotiations—despite 
the fact that the unions were striking aguinst an 
arbitrator's award—if all the men would return to 
work ; but when it kecame known that the men in a 
West Bromwich foundry were included in this pro- 
vision the moulders charged the employers with 
introducing new conditions. The West Bromwich 
strike is a domestic trade union affair and has, as 
far as can be seen, nothing to do with the wages 
question ; but as it would be mere waste of time to 
endeavour to reach a settlement whilst two of 
the unions were in conflict with each other, the 
attitude of the employers appears to be logical 
enough. ‘There is reason to believe that in any case 
the men will not hold out much longer, for their own 
funds are exhausted and the assistance received from 
other unions cannot continue indefinitely. Moreover, 
the foundry unions are beginning to complain that 
the employers are endeavouring to humiliate them—- 
a cry which js a not uneommon preliminary to a 
conclusion. .In view of the fact that they brought 
the strike on themselves and continued it when a way 
otit was offered in Oetober, it is not clear why they 
should not suffer defeat. We observed with much 
pleasure that towards the end of the month the daily 
Press devoted a good deal of attention to the dispute. 
We have always held that the more the public know 
about these labour questions the better, and nothing 
ean do so much to inform them as their familiar news- 
papers. The trade and technical journals approach 
only those who are already mformed ; it is for the 


| ordinary daily Press to reach the general public. 


Finance and Industry. 


In no other country than France probably 
have the difficulties occasioned by the transport, fuel, 


|} and raw material deficiencies given rise to so many 


public works schemes on a vast scale which, if carried 
out, will result in a complete transformation of 
industrial conditions. The electrification of the 
country with the aid of the huge reserves of water 
power in the Alps, Pyrenees, and the Massif Central, 
as'well as the Rhone and the Rhine, would render the 
manufacturing «industries for the ‘most :part -inde- 
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pendent of imported fuel, and with her natural 
resources France would be in an extremely favourable 
position for doing a world’s trade. Many of these 
schemes have been sanctioned, and a start will be 
made on some at an early date; but there is very 
little prospect of the work being actively pursued 
until the country’s finances are in a more satisfactory 
position. The State is unable at present to contri- 
bute its shire to the public undertakings, and it is 
partly for this reason that the reconstruction work in 
the devastated regions is making such slow progress ; 
indeed it would be nearer the truth to say that the 
work of reconstruction has not yet seriously begun. 
The Government is now boldly reorganising its 
finances, and by suppressing subsidies, raising the 
railway rates by another 50 per cent. for passengers 
and more than 100 per cent. for goods, and by adopt- 
ing other means of relieving the Treasury of the 
existing sources of deficit, it hopes to clear the ground 
for a huge loan which will enable it to place the 
monetary position on anormal basis. That loan will 
improve the exchange, but the country will be largely 
drained of its capital, and it is feared that the effect 
will be to restrict private enterprise. On the other 
hand, the situation generally will be much sounder, 
and a steady and progressive improvement in the 
industrial position should follow. 


Railwaymen’s Wages. 


ANSWERING a question in the Commons on 
the 8th of the month, Sir Eric Geddes stated that the 
Government had agreed with the railwaymen’s 
unions that the new conciliation machinery should 
consist of two Boards. There was to be a National 
Wages Board, on which were to be five railway 
managers and five representatives of the men, each 
side to have the power to appoint a sixth member if 
necessary. This Board was to consider all questions 
of wages and conditions of service. Any question 
upon which it could not decide was to be referred to 
a Central Wages Board consisting ef twelve members 
—four from the managers, four from the men, and 
four from the users of the railways—together with an 
independent chairman appointed by the Govern- 
ment. The four representatives of the men were to 
be two from the National Union, one from the Asso- 
ciated Society, and one from the Railway Clerks’ 
Association. The four for the users of the railways 
were to be nominated respectively by the Parlia- 
mentary Committee of the Trade Union Congress, 
the Co-operative Union, the Association of Chambers 
of Commerce, and the Federation of British Industries. 
The scheme includes an undertaking that there is to 
be no strike until after any matter in dispute has been 
one month before the Central Board. This agreement 
is altogether separate from the consideration of the 
railwaymen’s pay, out of which the strike of Septem- 
ber arose. The Government’s proposals on the latter 
are now in the hands of the men and are to be voted 
upon on Wednesday next, the 7th instant. 


State Intervention. 


Now that the economical] position of France 
appears to be at its worst everyone is taking stock of 
the situation in the hope of finding ways and means 
of putting things on a more satisfactory basis. And 
as all these investigations trace the causes of the 
muddle to one source, there is a singular unanimity 
in placing the responsibility on the shoulders of the 
State. It is true that as the State managed every- 
thing during the war, and has exercised control more 
or less over everything since, it is searcely possible 
to apportion the blame elsewhere ; but, even allow- 
ing for the necessarily inefficient State management, 
the results are so hopelessly bad that even those who 
were formerly the strongest advocates of State inter- 
ference are maintaining a prudent silence. The 
industrial organisation of a country is built up 
gradually and is generally capable of adjusting itself 
to changing conditions ; but when drastic reforms are 
introduced without preparation the complicated 
mechanism is bound to be thrown out of gear. This 
is the case with the eight hours’ day, which is one of 
the primary causes of the transport difficulties, and 
these in turn are responsible for the industrial stagna- 
tion. So serious are the results in a country where 
labour has been sadly depleted by the war that even 
the Government is obliged to make an inquiry into 
the consequences of the law. If it be found that the 
men have not fulfilled their part of the contract to do 
in eight hours what they formerly accomplished in 
ten it is almost certain that the law will be modified, 
even as it is being modified in the case of the textile 
industries. There seems to be searcely an instance 
of State intervention proving satisfactory. In 
all branches of industry the objection to State 
management or control has become so strong that 
the Government will be obliged to give much 
greater scope to private initiative in the futures. 
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Ir is with very mixed feelings that one looks back 
over the experiences of the first full year of peace. 
Nearly fourteen months ago that great final salvo 
was fired on{the Western Front, and only now can 
it be said that the country is reporting progress in the 
industrial transition from war to peace. We have a 
long way to go yet, but we are moving toward a 
definite objective. It may be that too much was 
expected on the return of peace, Perhaps it was thooght 
that the Prime Minister's “‘ new world” would come 
into being without striving for it. Whatever the 
reason, the hopes and successes of 1919 were freely 
mingled with disappointments and failures, though 
on balance British industrialism stands well—far 
better, indeed, than at times seemed possible. 

But what ground has been lost! What oppor- 
tunities we, as a nation, have thrown away! To no 
range of industries do such remarks apply with greater 
force than to the iron, steel, coal, and allied engineer- 
ing trades. Had it not been that the set-backs we 
suffered were experienced to an even greater degree 
by some of the foreign nations whose competition 
we eared the most, our position to-day might 
be an enviable one. As it is—though one hates 
to be thought pessimistic—there is little to boast 
about. The best that can be said is that, in the main, 
we are still muddling through and something tells us 
that ultimately, by some means, we shall “ get there.” 

The Government was disappointing. Labour 
was exasperating. As to the former, it obviously 
was most difficult to say just when every restriction 
upon industry and commerce should be removed, but 
the long-drawn-out operation of relinquishment was 
deplorable. As to labour, it coquetted with social- 
istic and revolutionary elements to its own hurt. 
Truly it has gained most of its demands in the way 
of increased wages and shortened working days, and 
so may contend that the end justified the means ; 
but it has loosened the bond of sympathy and good 
feeling which evidenced itself during the war in the 
creation and remarkable expansion of the welfare 
movement, and it has done its best to put a powerful 
brake upon the wheels of free production. The effect 
of this policy may be searcely discernible to-day, but 
to-morrow and the day after it will be understood and 
deplored by its instigators. 

Indomitable courage and a robust faith in the 
ability of the British industrial system as a whole to 
work out its own salvation enabled the leading iron, 
steel and engineering firms to push forward in spite 
of all deterrents. The problem of transition was for 
them a very deep one. They knew that reconstruc- 
tion meant a great deal more than a mere reversion 
to pre-war conditions. The fabric of post-war trade 
was to be erected upon new and broader foundations. 
There could be no return to the old order of things. 
The future was to be cast in fresh moulds. For most 
of the firms whose output prior to August, 1914, was 
of a peaceful kind the difficulties presented were con- 
siderable, but hardly to be compared with those of 
the armament companies, 50 per cent. of whose out- 
put had always been war products. 


From Armaments to Rolling Stock. 


Yet it is with those firms that the most advanced 
measures of reconstruction are associated. If the 
League of Nations is to prove as successful in opera- 
tion as it appears to some on paper, then 50 per cent. 
of the pre-war armament and munition and warship 
output must give way to peace productions. These 
clear-sighted, quick-acting industrialists had no 
hesitancy. The most vital requirement of many 
years to come, they concluded, would be transport— 
whether by rail, road, or water. Their shipyards 
were already pressing forward with the building of 
mercantile vessels. Vickers first, then Cammells, 
and next Browns, put themselves into closer alliance 
with the railway rolling stock construction industry, 
while Armstrongs developed a locomotive erection 
department at their great works on the Tyne, and 
latterly Hadfields completed plans according to which 
the Sheffield company is to take an important part 
in the mass production of motor vehicles of all 
descriptions. The armament firms, without excep- 
tion, occupy prominent places in the construction of 
aeroplanes and automobiles, and the name of Vickers 
will be for ever coupled with the wonderful Atlantic 
flight and the daring voyage to Australia. 

The developments in railway rolling stock building 
were marked by the arrangement of some very strong 
combinations. For instance, Vickers, which had 
already acquired a half share with the Metropolitan 
Carriage, Wagon, and Finance Company, of Bir- 
mingham, in the British Westinghouse concern at 
Manchester, completed negotiations whereby the 
great Birmingham business over which Mr. F. Dudley 
Docker, C.B., presides, was amalgamated with 
Vickers Limited, and the name of the British Westing- 
house Company was changed to the Metropolitan- 
Vickers Electrical Company. This combination, in 
conjunction with the facilities already possessed by 
Vickers at its own various works, or at the works of 
its many subsidiaries, from Ipswich on the East 
Coast to Barrow on the West, from its important 
connections in the North to its factories at Crayford, 





Erith, Enfield, and elsewhere in the South, and 
at its own and its great ally’s establishments in the 
Birmingham district, enables the complete building 
and equipment of a railway, even to its electrification, 
to be undertaken. 

Then Cammell Laird and Co., Limited, joined 
hands with the Midland Railway Carriage and Wagon 
Company, Limited, of Birmingham, and about thie 
same time bought from the Government the fine 
National Factory which Cammells erected in King s 
Meadow-road, Nottingham, and managed for the 
Ministry of Munitions. This huge factory, which was 
first used for making projectiles, then dismantled and 
re-equipped for the construction of a certain size of 
gun, and once again converted in the interests of the 
production of larger ordnance, has now been trans- 
formed into a works for rolling stock construction on 
the mass production principle, the output being chiefly 
of the all-steel type of wagon, as well as all-steel 
saloon coaches, with a view to the development of 
export trade. When John Brown and Co., Limited, 
decided,to move in a similar direction the directors 
did so by acquiring a very large interest in the old- 
established Sheffield firm of Craven’s Railway Carriage 
and Wagon Company, Limited, and then, on the 
formation of the £6,000,000 Harper Bean combination 
in December, Hadfields took up an interest in the 
business of motor vehicle building to the extent of a 
quarter of a million. ; 


Other Developments. 


But the rolling stock construction development 
was not confined to the armament and old-established 
munition companies. At Lincoln, Clayton and 
Shuttleworths, Limited, who during the war years 
had erected a big aeroplane factory—-Abbey Works— 
decided to add to tl.eir business of agricultural engineers 
that of railway carriage and wagon builders, and to 
carry out that project converted the Abbey Works, 
equipping them with every modern appliance for the 
purpose. In other parts of the country, too, similar 
steps were taken, even the Government finally enter- 
taining the proposal to make the much-debated 
Woolwich Arsenal a huge factory for the production 
of locomotives and other rolling stock, on the ground 
of the grave shortage throughout the kingdom—a 
step which was very strongly resented by the private 
firms concerned, and drew from Mr. F. Dudley 
Docker an answer to the implied challenge thrown 
down in the House of Commons by Sir Erie Geddes. 
Mr. Docker, in his spirited reply, said: “‘I beg to 
say that, provided wages and labour conditions are 
the same, my company will supply as many wagons 
as are required both cheaper and more quickly than 
they can be obtained from any national factory. 
How many wagons do you require and when is delivery 
to be made, and are you prepared to accept a quote- 
tion? If so, I am ready to meet you. It is not a 
question of ‘ high profits and exports.’ The wagcn 
builders are short of work and the Government knows 
it.’ Mr. Docker added: ‘‘ Might I also inquire in 
what way your speech can be reconciled with the 
given by Mr. Kellaway on October 27th: 


answer 
‘There has been no change in the Government 
policy. It is not proposed to use national factories 


for the manufacture of railway wagons in com- 
petition with private traders’ *’’ We might here 
recall that, having made the remark, Mr. Kellaway 
added: ‘* Orders for railway wagons are not accepted 
by the Ministry for any railway company unless such 
company has assured the Ministry that it is unable to 
get the deliveries required from railway wagon 
builders.”” Curiously enough, the same day the 
Minister of Munitions, replying to a question in the 
House. said: ‘‘ Orders for 2000 railway wagons for 
the North-Eastern and 500 for the Great Western 
have been placed with Woolwich Arsenal. One 
hundred locomotive engines are being manufactured 
at the Arsenal for the Government. <A certain amount 
of repair work on rolling stock is being undertaken 
there and at one or two other National Factories.” 
Hence Mr. Dudley Docker’s challenge. 


The Policy of Amalgamation. 


Oné of the prominent features of the year was 
the evidence that the severe competition which 
formerly prevailed between British firms is being 
eliminated. Time after time opportunity has been 
taken on important business occasions to preach the 
wisdom of such a policy, and conversions have followed 
in almost every direction, large firms, previously rivals 
in the home and foreign markets, concluding agree- 
ments for close working arrangements, by means of 
which wasteful overlapping and price-cutting have 
been avoided, these agreements in many instances 
being followed by fusions. To take one example. 
Throughout the war the Birmingham Small Arms 
Company, Limited, had very intimate business rela- 
tions with the Sheffield steel-making firm of Williain 
Jessop and Sons, Limited, and after the Armistice 
had been signed negotiations were opened which 
terminated with the acquisition of Jessops by the 
Birmingham Small Arms, though the former retains 
its name and separate directorate. In the same way 
the engineering firm of Hornsby and Sons, Limited, 
Grantham and Stockport, became amalgamated with 
Ruston, Proctor and Co., of Lincoln, the combined 
businesses, renamed Ruston and Hornsby, Limited, 
afterwards obtaining a controlling interest in the welle 
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known Ipswich congeern, Ransomes, Sims, and 
Jefferies, Limited. 

Then again, the General Electric Company, having 
determined upon a broad policy of amalgamation 
with the object of forming an industrial combination 
capable of executing orders for machinery without 
the necessity of sub-letting parts of the contract, 
purchased the important Erith works of Fraser and 
Chalmers, Limited, which includes one of the Jargest 
foundries in the South of England. At the time the 
Erith works had-under construction in its turbine 
shop a large unit for the Glasgow Corporation, with 
a normal capacity of 15,000 kilowatts and able to 
earry 23,500 kilowatts as a two-hour overload. 
Other contracts in hand included a machine for com- 
pressing 20,000 cubic feet of free air per minute to 
a pressure of 100 lb. per square inch for service in a 
North Country shipyard, beside blast-furnace blowers 
for China. And up in the North the steel-making 
and colliery-owning firm of David Colville and Sons, 
Limited, of Motherwell, was amalgamated with 
Harland and Wolff, of Belfast, and the Clyde. Both 
concerns had previously pursued a policy of absorbing 
kindred businesses, so that the operation represented 
a merging of the interests of eight companies, to say 
nothing of the firms with which Harland and Wolff 
has a very close alliance, such as John Brown and 
Co., Limited, of Sheffield, Clydebank, and North Lin- 
colnshire. 

There were, of course, many other more or less 
important amalgamations and acquisitions, includ- 
ing, in the motor engineering section, the big combine 
of interested firms formed under the title of Harper 
Bean, Limited—-in which Hadfields, amongst others, 
took a hand. There was also the amalgamation of 
the Low Moor fron Company, with the well-known 
Heath interests of the Midlands, and the amalga- 
mation of five eminent firms into the combination 
known as the A.E.G.—Agricultural and General 
Engineers, Limijed. Space, however, will not permit 
this particular point to be carried any further. 


A Wise Move. 


Immediately on the cessation of hostilities the 
question of what could be done with the National 
Factories established by the Ministry of Munitions 
in different parts of the country was the subject of 
much discussion and doubt, but one by one they have 
been absorbed into peaceful industry, though in no 
case was the existing equipment of any service for 
the purposes for which the buildings were required, 
the plant and machinery being sold under the hammer 
and fetching, as a rule, exceedingly good prices— 
frequently considerably higher than those at which 
they had been purchased. 

Before proceeding to review in closer detail the 
experiences of some of the chief centres, reference 
might be made to an incident which is still fresh in 
the memory of readers, viz., the enterprising action 
of Vickers, Limited, when the Edinburgh Corporation’s 
electrical contract went to the Swiss firm of Brown, 
Boveri and Co., whose tender, at about £106,000, was 
fully £68,000 below the lowest British quotation. 
Vickers negotiated terms with the Swiss firm whereby 
the exclusive rights to the patents of Brown, Boveri 
and Co. for Great Britain and the Colonies were 
secured, and an understanding arrived at enabling the 
two firms to work together in Western Europe, 
France, and Italy. It is not proposed here to enter 
into the question of why the Swiss firm was able so 
easily to cut out the British tenders, except to remark 
that the opinion of men interested was that legislative 
interference between manufacturers and _ their 
employees had a great deal to do with it. 


BIRMINGHAM AND THE MIDLAND DISTRICTS. 


For the major portion of the year the fear was 
entertained throughout the iron and steel markets. 
and particularly in the Birmingham centre, that the 
handicaps put upon British trade—chiefly by various 
State Department:—would place this country at a 
great disadvantage in meeting foreign competition, 
and it was only in the last quarter it became apparent 
that nothing serious of that kind need be anticipated. 
Labour troubles at home have deferred for some time 
to come America’s opportunities for aggressive com. 
petition, and almost every country in Europe found 
itself too broken and battered by the war to think of 
expansion overseas on any important scale. For the 
first three quarters of the year, however, it almost 
looked as if Government restrictions, the demand for 
higher and still higher wages, for a shortened working 
‘veek, and a disposition on the part of the men to 
“take their time” after the war work rush, were 
going completely to ruin British chances in the home 
and oversea markets. Before the end of the first 
quarter American competition was being very seriously 
discussed on Change at Birniingham, and even the 
Board of Trade displayed anxiety about the fact that 
our steel makers were being undersold by the States 
to the extent of £4 and even £5 per ton, and that wire 
rods were being landed at Liverpool at ahout £17 10s. 
At the same time it was stated that certain British 
tube makers were buying American gas strip for tube 
making at a figure very much below the British 
quotation for such material. Another factor was 
that the constantly rising prices at home acted as a 
cold douche upon the buying movement, which was 





not helped by makers’ refusal, as a rule, to quote firm 
prices, insisting upon all their quotations being made 
subject to the market level at the time of actual 
delivery. It seemed unreasonable to expect them to 
do anything else, though foreign buyers were rebuffed. 

Later on in the. year, however, one heard less of 
that difficulty, most of the British makers offering 
firm quotations wherever required. Up to April very 
few actual deliveries of American finished steel had 
been made, though some found its way to the Glasgow 
market, but American competition continued to 
make its influence felt, a Wednesbury firm having an 
order for wrought steel tube for Northern Europe 
cancelled in April owing to a much lower quotation 
from the States, and Canada appeared then to be 
buying practically all her steel sheets from America. 


Bar Iron Shortage. 


The shortage experienced in bar iron began to be 
made up in May by consignments from the States, 
delivered Birmingham at a figure below the British 
quotation. It was said to be inferior to the Stafford- 
shire make, but quite satisfactory for nuts and bolts. 
About that time it was reported that new orders for 
rolling stock in the Birmingham district were not 
materialising very satisfactorily, the uncertainty as 
to the future of the railways apparently being the 
chief cause. This applied mainly, however, to the 
home systems, for India was a good buyer, as she is 
still, and South Africa and South America were both 
in the market, whilst inquiries were being received 
from Europe, including Roumania. By the end of 
the second quarter America was a hot competitor in 
this department also, and reports were circulating to 
the effect that Belgium was entering the lists against 
our own bar iron makers, but the belief that she could 
do little in that direction yet has since been justified. 
Even the quantities sent across by the States are said 
by the Staffordshire consumers to be totally inade- 
quate. 

At the beginning of the third quarter Midland firms 
were receiving offers of American light steel plates 
at £3 below the home quotation, gas strip at £4 lower, 
thin wire at £35 (against £45 for the British article), 

teel bars at £17 Liverpool (against £21), and billets 
at £12 Liverpool (against £13 10s. Wales). It was in 
July, too, that the National Federation of Iron and 
Steel Manufacturers bought up a large portion 
of the stock of basie iron held by the French 
(iover:ment in Lorraine—about 46,000 tons— 
at £7 f.or. Antwerp. South Staffordshire was 
by August regularly despatching steel products, 
such as chains, ‘cables, anchors, &c., to America 
for use in the shipbuilding rush there; but, on the 
other hand, the wrought iron and steel tube works of 
the Midlands saw the States booking large tube orders 
on foreign account, one valuable contract for India 
being taken at 263 per cent. discount against a 
British firm’s offer of 74 per cent. Indeed, had it 
not been for the supplies of steel strip Midland tube 
makers obtained from the other side of the Atlantic 
their position would have been very much worse. 


3ome Innovations. 


In October the shortage of semi-finished steel of all 
<inds was so great under a heavy demand that the 
osition in the Midlands amounted almost to a famine. 

Some of the mills were wholly idle through lack of 
illets. One large re-rolling firm not far from Bir- 
mingham, with a capacity of 2000 tons per week, in 
three weeks turned out only 600 tons and the place was 
hut down for a week. To add to the dilemma, 
importers found a difficulty in getting orders accepted 
in the States. 

One of the interesting features of the year in 
Staffordshire was the setting up at the Biddulph 
Valley Ironworks of Robert Heath and Sons, Limited 
—now re-named, on amalgamation, Robert Heath 
and Low Moor, Limited-—of an experimental mech- 
anical, or partly mechanical, furnace. The move- 
ment to bring such a method into general practice 
was commenced in Glasgow about three years ago 
and afterwards concentrated itself in Manchester. 
Mechanical puddling has been tried in America and 
Italy, and the opinion was that if it could be success- 
fully initiated in Staffordshire the anxiety which the 
hortage of puddlers has for many years caused would 
xe removed. There were in 1913 about 670 puddling 
furnaces in South Staffordshire and North Worcester- 
shire.. Another point of interest is that since the 
Armistice the manufacture of electric muffie furnaces, 
suitable for heat treatment work on small metal com- 
ponents, has been taken up by several firms in the 
Birmingham district. 

The close of the year found the solid-drawn tube 
trade, of which Birmingham claims to be the centre. 
still in process of reorg:nisation with the object of 
sstablishing a closer combination among the makers, 
thus placing the industry on a firmer footing to meet 
international competition ; there was also a prospect 
of a new mill being put down at Walsall for the rolling 
of light sections of iron and steel, with a view to 
picking up some of the trade formerly done by Ger- 
many in the way of metallic window frames and 
sashes. In this business there appear to be immense 
possibilities, for America never seems to have been 
very successful with it, and, according to all accounts, 
any amount of orders are coming forward from the 





United States, Argentine, the Far East, Holland, 
and elsewhere: 

The speech of the chairman of the Birmingham 
Small Arms Company at the shareholders’ meeting 
in October is worthy of special mention, because it 
revealed the policy of the directors. The company, 
which already controls the Daimler concern, pur- 
chased during the year the toolmaking business of 
Burton, Griffiths and Co. and carried out a fusion 
scheme with William Jessop and Sons, of Sheffield. 
ineluding the latter’s subsidiary, J. J. Savile and Co. 
The three principal departments of the Birmingham 
Small Arms are to be made into separate companies, 
viz., the eyele, rifle and tools departments, and each 
subsidiary will constitute a large business in itself. 
Further, a new company has been formed subsidiary 
to the Daimler coneern, under the name of Daimler 
Hire, Limited. 

Nothing has been said in this review of the Birming- 
ham district regarding fluctuations in raw material 
prices and labour disputes, but both subjects will be 
found dealt with under distinctive heads, the same 
explanation applying to all the districts. 


LANCASHIRE. 


What has been written regarding the Midland 
markets and foreign competition fairly represents the 
experience of the Manchester Exchange also. As 
the year advanced it was found that the fears of iron 
and steel makers were almost groundless, whilst 
ultimately consumers were actually disappointed 
with the meagreness of the imports. A considerable 
amount of development work was undertaken, 
including entirely new works as well as extensions 
of existing premises. At Broadheath, an active centre 
of the machine tool trade, the plans of Geo. Richards 
and Co. included a new foundry increasing the firm’s 
output by 30 per cent., and Pearns and Co. and the 
Churchill Machine Tool Company both built new large 
works, as did David Baxter and Co. at Cheadle. 
Manchester engineers shared in the activity in loco- 
motive construction, notably the Vulcan Company 
at Newton-le-Willows. Beyer, Peacock and Co. at 
Gorton, and Nasmyth, Wilson and Co. at Patricroft. 
The last-named firm was busy as far back as February 
on locomotives for France and the Indian State Rail- 
ways. Important extensions have been carried out 
at the Fleetwood Fish Docks and the Mersey Docks, 
and in May it was stated that the decision to Jengthen 
the Morpeth Lock at Birkenhead from 398ft. to 489ft. 
would involve an expenditure of £14,689, compared 
with a pre-war estimate of £4600. By the middle of 
the year the Manchester Corporation was applying 
for a loan of £1,160.000 for the erection of a new 
generating station at Barton. The estimated demand 
for power by 1921-22 is 70,000 kilowatts, and a reserve 
of 25,000 kilowatts was considered necessary, whereas 
the resources without the Barton station were only 
67,250 kilowatts. It was stated that the overall 
efficiency—coal to electrical energy-——of the Stuart- 
street station was 11.55 per cent.. but that it was 
anticipated the Barton station would show an overall 
efficiency of 18 to 20 per cent. 

L’ke every other engineering centre, the Man- 
chester district suffered severely through the moulders’ 
strike. most of the works being brought almost to a 
standstill for want of castings. Early in October the 
Partington Steel and Tron Company was compelled 
to close down its great plant at Irlam for want of 
raw material and fuel—owing to the congestion accen- 
tuated by the railway strike. What this involved 
may be gauged from the fact that the company was 
turning out about 3500 tons of steel ingots weekly. 
Its parent company, by the way, Pearson and 
Knowles Coal and Iron Company, of Warrington, 
has had a happy experience of the shortened working 
hours. Formerly the firm’s men worked fifty-three 
hours per week on the two-shift system. Now they 
work forty-seven hours on a three-shift system, as 
a result of which the men are said to be earning more 
than twice their former wages, owing to an increase 
in output per hour, and at the same time the consump- 
tion of fuel has been lessened. On the other hand, the 
directors of the Bolton firm of textile machinists, 
Dobson and Barlow, find their employees are now only 
producing about one-half the amount per man per 
hour that they did under the old system. 

October saw the large new factory which A. V. 
Roe and Co., Limited, has built at Newton Heath 
almost completed. It was originally designed for the 
construction of aireraft—an industry which the firm 
carried on during the war at Manchester and at 
Hamble, near Southampton—but the main portion 
is now to be devoted to automobile building. One 
section is being reserved for aircraft repair work, 
but the firm will do its aireraft building at its South- 
ampton factory. 

At the final meeting of the board of management 
of the Manchester and District Armaments Output 
Committee in mid-October, it was stated that the 
Committee had placed contracts for war material to 
the value of £22,000,000 at a maintenance cost of 
one-quarter of 1 per cent. of that sum. There re- 
mained in the Committee’s exchequer £16,289, which 
sum it was decided to devote to the provision of 
scholarships for the technical instruction of boys of 
character and ability whose education was impeded 
by lack of funds. 

Reference has been already made to the change in 
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furnaces were closed. down. The furnaces are-owned | were made in the House of Lords, and: the Bill 


the name of the British Westinghouse Company to 
the Metropolitan-Vieckers Electrical Company, which 
took place, by arrangement with the American 
Westinghouse people, on the amalgamation of the 
Metropolitan Carriage, Wagon and Finance Company 
with Vickers,.Limited. Before that event numerous 
important extensions had been carried out at the 
Trafiord Park works, but subsequently the erection 
of additional shops, &c., was decided upon. These 
include a huge warehouse, with an upper floor 
equipped as a canteen to accommodate 2000 em- 
ployees, and having covered-in communication 
passages with the main shops, and a block of four 
buildings for research purposes, three being for 
chemical, metallurgical, and electrical laboratories, 
and the fourth for records and the administrative 
staff. Beside these things, there is to be provided a 
canteen for the directors and staff on quite palatial 
lines and giving accommodation for 1400 persons. 
Mention must also be made of the extensions at the 
works of the National Gas Engine Company, Limited, 
Ashton-under-Lyne, where, by the end of the year, 
twenty of the thirty odd acres of ground owned by the 
company had been covered in, the most recent addi- 
tions being a shop 365ft. by 50ft. span. This was 
originally intended for the building of tank engines, 
but its actual use is for an output of gas-produeing 
plant, room being reserved for a canteen giving 
accommodation for 600 employees at one sitting, 
beside rooms for the principals andl staff. 


THE NORTH OF ENGLAND. 


Plans were announced early in the spring for the 
reclamation of another 1100 acres of tidal foreshore 
on the north, or Durham, side of the Tees at Middles- 
brough, and the prospective acquisition of a site for 
the erection of petroleum tanks on a big scale. At 
that time, too, there was some talk of the projected 
purchase of reclaimed land on the Yorkshire bank of 
the river by the Tees Furnace Company, Smith’s 
Dock Company, and the Admiralty, the last named, 
it was said, for the purposes of a naval base. In the 
following month—April—a curious incident oecurred 
at. Hartlepool through the repatriation of Belgians 
who had been employed in the spelter industry there. 
it seems that British workmen have a quite unreason- 
able prejudice against being employed at the work, 
and the Sulphide Corporation, Limited, had to elose 
down thirteen of the sixteen furnaces. In the end it 
was decided to endeavour to secure the obama a 
number of the Belgians and to retain those still at 
Hartlepool. It was in April, too, that Palmer’s 
Shipbuilding and Iron Company promoted a kind of 
co-partnership scheme under which its workpeople 
were invited to take up the company’s mortgage 
debentures carrying 5 per cent. interest, tax free— 
an idea that was adopted later in the year by some 
other large firms, notably at Staveley (Notts), 
Rotherham (Yorks), and Sheffield, where shares were 
offered. 

At the turn of the half-year the Cleveland district 
was rather in the doldrums concerning the export 
of pig iron. Shipments of steel were. increasing all 
right, but those of pig iron were continuing to dwindle. 
For instance, in the first half of 1918, 194,960 tons 
were exported, but for the corresponding period: of 
1919 there was a drop to 117,206 tons.. The fall was 
not due to lack of foreign demand, but simply to 
makers’ inability to produce in sufficient volume. 
To make matters worse, it was reported that France 
was offering Belgium 10,000 tons weekly at a figure 
well below the British quotation. Japan, however, 
was then buying more iron from us, and India was a 
good customer for finished iron and steel. Taken all 
round, July was a poor month for the North-East 
Coast iron trade, but the shipbuilding and_engi- 
-heering departments kept well up, an even greater 
volume of orders only being prevented by the diffi- 
culties of delivery, the rate of production being much 
too slow. By September it was reported that French 
and American iron was obtaining a footing in markets 
hitherto exclusively British, and the possibilities of 
German competition also were not regarded as alto- 
gether remote. 

‘Fairly satisfactory ** was the description of the 
Cleveland iron and steel trade early in October—at 
least so far as shipments were concerned. It was still 
not the demand that was absent, but makers experi- 
enced difficulty first in producing the material and 
then in securing licences for export. Perhaps makers 
themselves, being so greatly in arrears of delivery on 
home account, were not so keen about export busi- 
ness, though it meant, of course, an extra 5s. per ton. 
In August Sweden took her first shipment for a long 
time—a matter of 600 tons—but for September the 
quantity was increased to 1765 tons; Australia had 
a shipment of 1000 tons, the first for three months ; 
France (2754 tons) and Italy (4205 tons) both took 
more than in the previous month, and Belgium was 
still the chief importer of Cleveland iron, though the 
weight was 6179 tons, against 10,793 tons in August. 
Norway, Holland, and Switzerland took increased 
shipments, but nothing went to Denmark, against 
1225 tons in August... India and Ceylon absorbed 
about half of the finished iron and steel exports, and 
the quantity going to New Zealand, France, South 
Africa, and Australia showed an increase in each case, 
but Japan took less. 

Toward the end of 


October the Tudhoe blast- 








by the Weardale Steel, Coal‘and Coke Company, but 
about a couple of years ago the South Durham Steel 
Company leased and restarted them on behalf of 
the Ministry of Munitions. From that time until 
the South Durham Company decided to close them 
the furnaces had worked regularly 

An interesting ceremony took place at Arm- 
strong’s Seotswood works on November 12th, when 
Sir Vincent L. Raven, chief mechanical engineer of 
the North-Eastern Railway Company. presided over 
the official steaming and trial of the first main line 
locomotive built by the firm. The engine is a 0-8-0 
superheater type, with a six-wheel tender, built for 
the North-Eastern, which company, by the way, 
recently provisionally sanctioned a scheme prepared 
by Sir Vineent in consultation with the North- 
Eastern’s consulting electrical engineers, Messrs. 
Merz and McLellan, for electrifying the main line 
between York and Neweastle. 

Late in the year Bolekow, Vaughan and Co. 
announced a proposal to erect a huge factory at 
Middlestone Moor for a new company in which 
Bolckow’s will have an interest, and which it will 
supply with all the intermediates in the manufacture 
of dyes and explosives. Another Bolekow develop- 
ment was mentioned by the chairman at the share- 
holders’ meeting in September. After referring to 
the company’s holding in the Channel Steel Company, 
which has proved and opened out large deposits of 
iron ore in the neighbourhood of Dover, he said the 
companies jointly interested: in the enterprise had 
secured an option over a considerable coal area in 
order to acquire the fuel necessary to smelt the ore 
and convert it into steel. The cost of the colliery 
would be about £1,500,000, but the action of the 
Government in seeking to limit profits to an average of 
Is. 2d. per ton would make it impossible for them to 
earn more than 4 per cent. on the capital outlay. 
He could not therefore say whether the original plan 
would be proceeded with or nct. 

The chairman also mentioned that the destruction 
by fire of the basic slag works purchased from the 
Government, and formerly the property of the German 
firm of Alberts, would be followed by the reconstruc- 
tion of the works on a new site and a much improved 
plan. 








British Railways in 1919, 


Civit engineering work on British railways was 
practically at a standstill during the past twelve 
months, owing to the uncertainty of the future of 
the railways brought about by the creation of a 
Ministry of Transport. The establishment of this 
Ministry is the main feature of importance of the past 
year, whilst one other, but a lesser, is the railway 
labour situation 


The Ministry of Transport. 


To begin at the beginning, it should be observed 
that, although Mr. Lloyd George at Westminster on 
November 16th, 1918, and at Wolverhampton a week 
later, had said that the transportation problem would 
have to. be. placed under the direct inspiration and 
control of the State, and, although, further, Mr. 
Winston Churchill had said at Dundee on December 
4th that the Government had decided on the nationali- 
sation of railways, the New Year opened without 
any hint of what it was intended to do. Not until 
February 26th was anything known. On that day 
the Home Secretary introduced a Bill for the esta- 
blishment of a Ministry of Ways and Communications 
—altered later to Ministry of Transport. The Bill 
was published the following day, and created much 
uneasiness among the railway companies. A circular 
issued by them to their shareholders a few days ago 
said: ‘This was the first intimation which was 
received by the directors of the proposals of the 
Government, the railway companies not having been 
consulted either individually or collectively, through 
the Railway Companies’ Association, on the framing 
of the Bill or notified of its intended provisions before 
it was presented to the House of Commons. It was 
found that, whilst it provided for the continuance 
of Government control for a period of two years 
from the passing of the Act, and for the increase in 
rates and fares, it also contained clauses enabling 
the Minister of Transport, under the authority of an 
Order in Council, to acquire railway undertakings 
on terms, failing agreement, to be determined by 
arbitration. This unexpected proposal, ignoring, as 
it did, the definite rights of the proprietors as laid 
down by the Railway Regulation Act, 1844, upon 
the faith of which British railway capital has been 
subscribed, instantly met with the determined opposi- 
tion of the directors and in the result the 
Government at a very early stage in the proceedings 
on the Bill announced their intention ,to withdraw 
the purchase provisions.”’ These proposals were 
withdrawn on the second reading of the Bill on March 
17th; several important changes, such as a great 
modification in the proposals as to docks and harbours, 
the appointment of advisory committees, and limits 
to expenditure by the Ministry, were made in Com- 
mittee, and the Bill was read a third time m the House 
of Commons on July 10th. A few important changes 


received the Royal Assent on* August 1L5th. So: far 
the only action taken under it was the transfer, on 
September 23rd, of the duties and staff concerned 
of the Board of Trade and other departments: the 
appointment, towards the end of October, of a Rates 
Advisory Committee—one of the requirements in- 
serted in the Bill whilst in Committee was that the 
Minister shall take advice before revising rates ; and 
the substitution, announced on December 8th, of the 
Railway Executive Committee by a Railway Ad- 
visory Committee, on which, there are to sit the 
twelve general managers hitherto members of the 
Railway Executive and four representatives of the 
men, but none of the users of the railways. 


The Two Strikes. - 


The railway labour situation was the next most 
important event in the railway world. On December 
6th, 1918, the President of the Board of ‘rade, in 
response to a promise made in August, 1917, that 
within a month of the cessation of hostilities the 
Government would hear the men on the question of 
the eight hours’ day, met the men —the companies 
were not represented —and promised that the principle 
of the eight hours’ day should come into operation 
as from February Ist, and that a Committee should 
be set up to consider wages and conditions of services, 
this Committee taking the place of the Conciliation 
Boards, which had come to an end after notice from 
the men’s side. The eight hours’ day had no sooner 
come into operation than there was a strike-—hegin- 
ning on February 2nd-among the London tube 
servants and the enginemen on two Southern railways 
as to the inclusion of meal times in the eight hours. 
The men who struck were mostly members of the 
Associated Society, and terms were agreed to with 
its leaders. Work, however, could not be resumed 
because the National Union had not been made a 
party to the agreement, and forty-eight hours were 
lost in securing its approval. This strike revealed to 
the railway companies for the first time that they 
were expected to arrange the committee promised 
by Sir Albert Stanley on December 6th. They set. to 
work, and on March 27th an agreement was ecom- 
pleted as to overtime, Sunday duty, holidays, &e. 
Two very important clauses were included in this 
agreement. One was that—-‘‘ When the new Ministry 
of Ways and Communications is set up it is the inten- 
tion of the Government to provide in the organisation 
for, and to avail itself fully of, the advantage of 
assistance, co-operation, and advice from the workers 
in the transportation industry.” The other was: 
“The present wages to be stabilised till December 
31st, 1919, and any reduction of the war wage under 
the agreement of November, 1918, to be waived.” 
The first of these particular clauses found effect in 
the Railway Advisory Committee just referred to. 
To the other clause we shall revert immediately. 
The negotiations were continued, with the idea, it 
has since been seen, of standardising the wages of all 
ranks, and on August 18th an agreement was arrived 
atas to the pay and conditions of service of engine- 
drivers, firemen, and cleaners. These men were no 
longer to be paid according to their work ; a driver, 
his years of service being the same, was to be rated 
equally, whether he was on an express or a slow train, 
or even shunting. The next thing the public heard 
was the issue of a manifesto on September 23rd by 
Mr. J. H. Thomas, the General Secretary of the 
National Union, saying that the country was approach- 
ing a’ crisis, “ not, let it be understood, on any new 
demands put forward, but in connection with the 
question of standardisation, that has been the sub- 
ject of negotiation for the past six months.”’: It is 
very difficult, in the brief space at our disposal, to 
discuss adequately what was meant by this document. 
| It must, therefore, suffice to say that when the engine- 
|men’s wages were dealt with the men were treated 
jsomewhat. liberally. This was mainly due to the 
jfact that they, drawing comparatively high wages, 
‘had not benefited by the 33s. war wages so much as 
the less-paid men. Thus the enginemen had what 
Mr. Thomas called “standardisation upwards.” 
The offer made by the Government for the provision 
of the other ranks, which was then under discussion. 
was not, for the above reasons, so generous. But 
why there should have been a lightning strike--as 
there was-—over such a matter was, and remains still, 
a mystery. We cannot but connect the strike with 
the promise of March 27th that labour should be 
represented on the railway administration and the 
transfer to the Ministry of Transport on September 
23rd—the date of Mr. Thomas’s manifesto—of the 
Railway Executive Committee, along with the other 
duties and staff of the Board of Trade. As to the 
course of the strike, it need only be said that it began 
at midnight on Friday, September 26th, and was 
settled on the afternoon of Sunday, October 5th. 
So far as the conveyance of suburban passengers, of 
perishable goods, and of mails was concerned, it was 
a failure. There were plenty of volunteers to work the 
trains for the first, Government lorries handled the 
second with remarkable sueeess, whilst aeroplanes 
took charge of the third. The agreement had six 
clauses, one of which said that negotiations were to 
be resumed “ with the understanding that they will 
be completed before December 31st, 1919.” Another 
said that wages were to be stabilised until September 
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30th, 1920, 7.c., the war wages were to he kept up 
until then, whilst the third said that no adult railway- 
man shall receive*less than 51s. per week so long as 
the cost of living is not less than 110 per cent. above 
pre-war level. It only remains to be said on the sub- 
ject of the strike that the men are, at the time of 
writing, considering the Government’s offer, and that 
it is to be voted upon by a special meeting of the men 
on Wednesday, the 7th inst. 


Conciliation. 

The new conciliation scheme of the Government 
was announced by Sir Eric Geddes, the Minister of 
Transport, on December 8th. Grievances are to be 
dealt with locally. Questions of wages and condi- 
tions of service are to be considered by a Central 
Wages Board of five railway managers and five repre- 
sentatives of the men, each side having power to add 
a sixth member. In the event. of failure to agree, the 
question is to he referred to a National Wages Board 
of twelve members -four from the railways, four from 
the men, and four from the users of the railways, with 
an independent chairman. ‘The unions have agreed 
that there shall be no strike over any question until 
a month after the matter in dispute has been referred 
to the National Wages Board. 


Cost of Working the Railways. 


In part justification for the Transport Bill, Sir Eric 
Geddes stated on its second reading that the railways 
were costing the country from 90 to 100 millions a 
year. Subsequently he explained that this was the 
increased cost over 1913, and not a deficit. Parti- 
culars being asked for, a White Paper, Cmd. 147, 
“Railway Working During the War,” was issued in 
May. This return showed the remarkable traffic the 
companies had carried, and that up to the end of 
1918 their receipts had exceeded the expenditure by 
more than sufficient to pay the guarantee, but that 
the increased cost of working for 1919, coupled with 
the loss of Government traffic, would lead to a deficit 
estimated at from 104 to 109 millions. An important 
point, mentioned somewhat casually, was that to 
make good the extra wear and tear due to the in- 
creased traffic during the war would cost a large sum— 
possibly 40 millions. Figures announced in July 
whilst the Bill was going through the House*of Lords 
gave the deficit at 60 millions, whilst a further White 
Paper, Cmd. 402, published on November 7th, gave 
the estimated deficit up to the end of the financial 
year at 45 millions, 


Congestion and Working. 


Two departmental inquiries of interest have been 
held during the year. One, appointed May 29th, 
1919, inquired into the congestion on the railways, 
trams, and omnibuses in London, and as to the 
increases made in fares. It presented a report in 
August, the value of which may be appreciated from 
the fact that as soon as the Ministry of Transport 
was established Sir Erie Geddes appointed a new 
Committee. The other inquiry was that, ordered in 
July last, to “‘ investigate Mr. A. W. Gattie’s proposals 
for improving the methods of handling goods and 
traffic, and to consider the practicability of the intro- 
duction of any of the suggested improvements. into 
the existing transport system.’”’ The Committee 
held its first meeting on August 20th, sat practically 
twice weekly, and held its last sitting on October 
27th, and a week or so ago issued a report adverse 
to the adoption of the Gattie system, 

The year closed with the railways congested with 
traffic, owing to a scarcity of wagons. This, in our 
opinion, was due to the train journeys being shorter 
owing to the introduction of the eight hours’ day ; 
to the greatly increased traffic of to-day as compared 
with the pre-war period—an increase of over 40 per 
cent. in value—and to conveyance by rail of traffic 
formerly carried by coastwise shipping which, because 
railway rates have not been increased, has been 
forced on to the railways. Sir Eric Geddes met the 
members of Parliament in No. 14 Committee Room 
on. December 10th to make a statement on this 
subject. In this he said that the wagons available 
were 5 per cent. below the pre-war figures ; that since 
June 22,000 more wagons had been ordered. and that 
there was a great variation in the prices quoted. 
For a 12-ton wagon, wagon builders wanted £350 to 
£400, Woolwich could build for £297, and railway 
shops for £225; the pre-war price was £90. Some 
interesting correspondence between the Ministry 
and wagon builders followed this statement. In this 
connection it may be added that on November 28th 
Mr. Lloyd George visited Woolwich Arsenal to discuss 
finding work for the men formerly employed there. 
It was subsequently stated that one hundred 100-ton 
standard-gauge locomotives, also 2500 wagons, were 
to be built there, and that 700 wagons were to he 
repaired, 7 


Accidents. 


The year 1919 was in one respect similar to the 
year 1916. There were three fatal accidents to 
passenger trains, in each of which one passenger was 
killed. At Acton Bridge Junction, London and 
North-Western Railway, a train was derailed on 
July 16th, and one passenger died nearly three 





months -later:‘from injuries réceived. On October 
6th, the day after the settlement of the strike, 
a passenger train ran into one standing in the Car- 
stairs Station of the Caledonian Railway, and one 
passenger was: killed. The third mishap was on 
November 15th at Haverhill, on the Great Eastern, 
where, again, one passenger was killed.. An accident 
of interest, wherein, fortunately, no one was killed 
occurred at Selby, North-Eastern Railway, on October 
30th. Here the enginemen said that, though they 
knew that the signals were against them, they could 
not pull up the train owing to “ flashing’ from the 
fire-box. 


Electrification. 


A matter that must be put upon record is the 
decision, announced in November, of the North- 
Eastern to convert its main line between York and 
Newcastle, and the loop line between Northallerton 
and Ferryhill, from steam operation to electrie trac- 
tion. Electric locomotives are to be employed. An 
advantage the North-Eastern enjoys in this. matter 
is that no other company runs over the lines in ques- 
tion. In the debate on the Electricity Bill Sir Eric 
Geddes said that among the railways with electrifica- 


tion schemes were the Midland, Great Eastern, 
South-Eastern and Chatham, and the London. 
Brighton and South Coast. " 








Aeronautics in 1919. 
No. I. 


THE past year was certainly a very trying one, 
and in some respects a very disappointing one, for 
the aeronautical industry. It witnessed, ii is true, 
several remarkable events, such as the passage of 
the Atlantic by seaplane and aeroplane, a double 
trip across the same ocean by an airship, and a success- 
ful flight within twenty-eight days from England to 
Australia. Were attention simply to be focussed 
on these and similar events, as, it is to be feared, the 
attention of the general public largely was, the 
vear might well be regarded as a highly successful 
one. In reality, looking a little below the surface, 
it cannot be doubted that the past twelve months 
failed very considerably to come up to_ the 
expectations formed for them a year ago by many 
interested in aeronautical progress 
Civil Aviation in Great Britain. 

The year opened with the promise, or so it seemed 
to many, of great developments in the field of com- 
mercial aeronautics. Following the immediately 
preceding years of strenuous activity in the advance- 
ment of military aeronautics, the civil side appeared 
about to go ahead at last with great rapidity, taking 
advantage of all the organisation which had been 
developed during the war and of the increased know- 
ledge and skill which designers and constructors of 
aircraft had acquired during their four and a-half 
years of concentration upon the fulfilment of military 
and naval requirements. As matters have developed 
it cannot be pretended that anything like the expected 
advance has been made. In contrast with the war 
period the air to-day is virtually deserted, except in 
a few special neighbourhoods. An aeroplane in flight 
overhead is to most people almost as great a curiosity 
now as it was in, say, 1912, while an airship to the 
general public is an unknown sight. In short, the air 
is not alive with aircraft, as some fondly hoped it 
by this time would be, nor do there appear to be any 
serious grounds for believing that it will become so 
witbin any very short period of time. 

The fault, if fault there be, for this state of affairs 
certainly does not lie with the designers and builders 
of aircraft. As one of the Supplements with this 
issue shows, the British firms engaged in the con- 
struction of aeroplanes have not been idle, but have 
during the year developed commercial machines of 
all types from the small light single-seater sporting 
machine to the heavy multiple-engined biplane or 
triplane provided with a luxurious cabin accommodat- 
ing twenty or thirty passengers. Although | the 
machines illustrated are all intended primarily for 
carrying passengers and light luggage, certain of 
them are capable of being rapidly converted for the 
purpose of carrying merchandise and goods in bulk 
as their principal burden. In addition, some British 
makers, such, for example, as the Nieuport Company, 
are prepared to supply, if they have not as yet actually 
completed, machines designed and constructed from 
the start for heavy freight transport work exclusively. 

From the technical point of view our aeroplane 
designers and constructors have during the past year 
clearly shown that they are both ready and able:to 
meet the requirements of commercial aviation in the 
way of equipment. They themselves would be 
the last to suggest that: the modern aeroplane repre- 
sents finality in any technical respect. Many of the 
items ‘composing it are admittedly susceptible of 
being greatly improved, and in the opinion of some 
who: shduld be competent to judge, even the whole 
general arrangement of an aeroplane may yet be 
radically: altered from present. practice. There are 
those, for instance, who are still experimenting with 
the helicopter. There are others who believe that the 


aeroplanes of tlie future will possess several sets of 
wings arranged tandem-wise.' Others, again, have 
not abandoned their faith in a cross between the aero- 
plane and airship, while one well-known designer, 
the notorious Fokker, is prepared with designs for 
engine-less planes to be towed, train-wise, behind an 
engined machine and dropped off one at a time to 
glide to earth at given destinations. But, leaving 
these and similar: problematical developments of a 
radical nature out of account, even omitting develop- 
ments and improvements which may reasonably be 
anticipated, such as some satisfactory form of variable- 
pitch propeller, landing brakes, or variable wing 
surface, the aeroplane of to-day is technically well 
fitted to meet the needs of commercial aviation. In 
the matter of speed, stability, and controllability it is 
very nearly all that might be desired. As regards 
safety and trustworthiness under ordinary flying 
conditions it is not very far behind the modern motor 
car. In the matter of comfort and luxury it can 
certainly be made to surpass the land vehicle, for, 
as the Westland, Bat, and other machines have 
demonstrated, the days are past when the aeroplane 
passenger need be deafened by the roar of the engine, 
upset by its vibration, or choked by its exhaust. 
Instead he may sit in a comfortable armehair writing, 
smoking, or conversing by wireless telephony with 
friends on the ground. 

Yet, in spite of the very considerable degree of 
perfection to which the design and construction of 
aeroplanes suitable for commercial purposes have 
been brought, civil aviation has, as we have said, 
undoubtedly failed so far to go ahead with the vigour 
at one time expected of it by many people. Thus 
during the six months from May Ist—the date on 
which civil aviation was first permitted in this 
country—to October 31st the Civil Aviation Depart- 
ment of the Air Ministry licensed 374 pilots, 258 
ground engineers, and 92 aerodromes, and issued 
certificates of air-worthiness in connection with 241 
machines intended to fly for hire. These figures are 
a striking commentary upon the backwardness of 
commercial flying as compared with the former 
immense activity in military aeronautics. Just 
before the Armistice was signed the Royal Air Force 
had over 22,000 effective machines, and from our own 
factories alone we were in a position to turn out about 
3500 complete machines per month. During the 
last twelve months of the war the total horse-power 
of the aero-engines which we produced was roughly 
eight million, or not far short of the total marine 
engine output of the country in the same time. Six 
months’ output of machines at the final war level 
would have given us about 21,000 aeroplanes. Six 
months of civil aviation has resulted in the licensing 
of 241 machines, or about. 1 per cent. of the country’s 
war-time capacity of output. 

The strictly commercial uses to which British air- 
craft have been put during the year have been few. 
A certain small number of special hire flights have 
been executed—and the most has been made of 
them—for the benefit of important individuals or for 
advertisement purposes. During the railway strike 
in October aeroplanes for a few days received a rela- 
tively large measure of patronage of this description, 
one firm alone—the Handley Page Company—carry- 
ing no fewer than 86 passengers to the Continent 
during four consecutive days of that distressful period, 
in addition to 34 tons of mails and 2 tons of freight. 
During the same period, too, the Royal Air Force 
conducted an inland aerial mail service-——mostly con- 
fined to official communications—between London 
and Bristol, Birmingham, Manchester, Newcastle, 
and Glasgow. By October 5th fifty Government 
machines were engaged on this duty, but the services 
came to an end next day with the improvement on 
the railways. 

Apart from these and similar emergency uses of 
the aeroplane commercially, the latter part of the 
year saw the start of one or two regular air services 
between England and the Continent. Of these services 
that instituted between London and Paris by the 
Aircraft Transport and Travel Company requires 
first mention. This service was begun on August 
25th, and has since been continued with a flight each 
way daily almost without interruption. Under this 
Service an aeroplane is timed to leave Hounslow at 
12.30 p.m. daily and to arrive at Le Bourget Aero- 
drome, near Paris, at 2.45 p.m. A machine is simi- 
larly timed to perform the journey in the reverse 
direction. It may be noted that the time allowed for 
the journey, 2} hours, is very short, but that on 
several occasions it has been reduced, notably by a 
Martinsyde Rolls-Royce machine, which on one occa- 
sion flew from London to Paris with Government 
dispatches in actually 1} hours. 

The record of the Aircraft Transport Company's 
service for the first fifteen weeks of its existence— 
that is, from August 25th to December 6th—~is of 
considerable interest. During this period of ninety- 
one working days the official Air Ministry report gave 
forty as being “ unfavourable”’ for flying, twenty- 
nine as being “‘ unfit’ for flying, and only twenty- 
two as being favourable. Yet of the 227 flights 
scheduled, 200 were successfully accomplished, 
showing an average of over two per day. Of the 
twenty-seven flights which though scheduled were 
not earried out, twenty-two were prevented by 
stress of weather and only five were interrupted by 





reason of mechanical defects. The number of miles 
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fiown during the period by the machines engaged on 

the service was 50,290, and the average speed main- 

tained was 103 miles per hour. It would be mis- 
leading not to record the fact that on December 11th 
the machine coming from Paris crashed at Caterham, 
the one passenger on board being instantly killed 
and the pilot dying a few hours later. This, the first 
serious accident in the service, in no way reflects 
upon the safety of the machines employed. It was 
caused appirently by the density of the mist pre- 
vailing at the time, which led the pilot, presumably, 
to determine to interrupt the flight in the neigh- 
bourhood of Kenley aerodrome rather than to pro- 
ceed to the normal destination at Hounslow. 

On September 2nd the Handley Page Company 
started a similar daily service between the two 
capitals, the machines used being converted twin- 
engined bombers fitted with passenger cabins and 
freight holds. From that date to D cember Ist this 
service carried 579 passengers, over 5 tons of goods, 
and covered a total distance of 30,350 miles. The 
same company on September 26th opened an air 
service between London and Brussels, and by Decem- 
ber Ist had carried on this route 235 passengers and 
over 10 tons of freight over a total distance of 17,380 
miles. A weekly air service between London and 
Amsterdam was begun on October 14th by the 
British Aerial Transport Company, with its specially 
designed commercial five-seater machines of the 
type illustrated in the Supplement. On November 
10th the British Post-office opened an aerial mail 
service between London and Paris, the mails being 
earried by the Aircraft Transport and Travel machines. 
Letters, &c., with the exception of parcels, are con- 
veyed by this service at the rate of 2s. 6d. per oz. 
over and above the ordinary postage, and can be 
delivered in Paris on the afternoon of the day upon 
which they are posted in London, or wice versd. On 
the average, sixteen hours are saved in the delivery 
ot letters between London and Paris, and twenty- 
four hours in the case of letters for the rest of the 
Continent. 

Although not strictly a commercial service, we 
may here record that the Government maintained 
a London-Paris aerial service for official purposes 
connected with the Peace Conference. The machines 
used were chiefly de Havilland 4’s, but Handley Page, 
Martinsyde and Bristol Fighter machines were also 
employed. Between March 16th and August 31st 
this service made 608 flights, of which 91 per cent. 
were successfully completed. Of the failures, thirteen 
were caused by adverse weather conditions and 
thirty-nine by mechanical defects or engine trouble. 
During six months of the service there were five 
accidents, in which three pilots and one passenger 
were killed and two pilots and one passenger injured. 
Some interesting figures concerning the cost of running 
this service have been published by the Air Ministry. 
These figures are based on a 5 per cent. per annum 
rate of depreciation for buildings and plent, a life 
of one year for the machines and a life of three years 
for the engines, and take account of wages for the 
personnel and the cost of all stores consumed. There 
is, however, no indication that they include any 
charge for insurance of any kind. The published 
figures show that the average cost of transporting 
mails or passengers by the service over the 205 miles 
between Paris and London—Kenley—works out at 
Is. O}d. per oz. The Post-office’s charge to the 
public of 2s. 6d. an oz. should therefore show a fair 
profit. 

A military aerial mail service with de Havilland 
machines was in operation for six months of the year 
between Folkestone and Cologne. All told, 1842 
trips were begun in connection with this service, 
and of these 96 per cent. were successfully completed. 
The failures were just about equally due to weather 
conditions and mechanical and engine defects. 
During the running of the service 270 direct non- 
stop flights from Folkestone to Cologne were started 
and 267 were successfully completed. There was only 
one accident on this service in the six months of its 
existence—one pilot and one passenger being injured. 

These official and private air services—permanent, 
temporary or emergency—represent practically the 
sum total of commercial aviation during the past 
year, so far as this country is concerned. They 
reveal a fairly high measure of success in the matter 
of maintaining the services when once started. 
From the financial side, however, their success 
has still to be revealed. If the official figure of 
ls. 03d. per oz. for the cost of transporting passengers 

and freight by air over a distance of 205 miles is a 
just measure of the cost of commercial aviation, then 
commercial aviation at present at least is very far 
indeed from being a commercial proposition. We 
have had this figure confirmed by the Air Ministry, 
and have been assured that “ ounce’ has not been 
written where ‘‘ pound ”’ was intended. As it stands, 
it is equivalent to a rate of 17s. 4d. per Ib. for the 
bare cost of transport, while the passenger fare based 
on it should be £156, plus profit. Yet the Aircraft 
Transport Company and the Handley Page Company 
charge only 3s. 6d. to 7s. 6d. per lb. and £21 per 
passenger for exactly the same trip, and, we believe, 
are not running their services at a loss. We conclude, 
therefore, that the official figure, while no doubt 
perfectly accurate for the service to which it applies, 
is greatly in excess of the figure which would be given 








ina similar way. Unfortunately, no other comparable 
figure is as yet available. 


Civil Aviation” Abroad. 

The official British attitude towards civil aviation 
still awaits definition, for although we have an official 
Civil Aviation Department within the Air Ministry, 
it is still true to say that the Government as yet has 
not mide up its mind as to how it is to afford, if at 
all, any assistance to private aircraft undertakings. 
The traditional British policy of allowing a new 
industry to develop by itself without official assist- 
ance of a financial nature can hardly be expected to 
prove satisfactory when applied to the aircraft 
industry, in view of its vital national importance in 
times of war and the languishing state in which it 
now finds itself. Looking abroad, we find that in 
particular France and Germoiny are actively sub- 
sidising their private aircraft industries, and are 
already going a iong way towards making civil avia- 
tion a semi-State affair. In France, for instance, a 
sum of 37 million franes was voted for the encourage- 
ment of civil aviation in the past year, and of this sum 
about one-half was reserved for the awarding of 
bonuses to owners, pilots and erews of machines 
used for purely private purposes on the basis of dis- 
tance flown and tonnage carried, and for the granting 
of bonuses of anything up to 25 per cent. of the value 
of the machine in cases where the m: chines are of 
military type and would be immediately available 
in any emergency for use: by the State. Further 
to encourage the development of the civil aircraft 
industry, France has established, by contract, aerial 
mail services over several routes, including Paris 
and London, Paris, Lille and Brussels, and Toulouse 
and Rabat. In the Near East she is using military 
machines for the conveyance of civil mails between 
Athens and Salonika, Constantinople and Salonika, 
Constantinople and Bucharest, &c. 

In Germany no effort is being spared to foster civil 
aviation, the belief apparently prevailing that the 





strongest aerial Power in the event of war will 
be that one which in peace time has the most 
highly developed civil aviation service and industry. 
Although few developments beyond the award of 
certain contracts for the carriage of mails by aero- 
plane have yet occurred in our late enemy’s country, 
the policy which it is understood the German Govern- 
ment intends to adopt towards civil aviation would 
appear to be a vigorous one. Direct subsidies are to 
be awarded, existing Government aerodromes are to 
be retained by the State, and privately owned aero- 
dromes are to be acquired; close co-operation is to 
be established between civil and military aviation, 
and aircraft manufacturing firms are to be formed 
into a combine for working purposes, each firm to 
standardise a type of machine to be approved by 
the Government. 

Civil aviation is also being fostered by the Italian 
Government, but as a result of the present financial 
stringency in th:t country, the official plans would 
appear so far hardly to have been put into execution. 
In the United States civil aviation has not up to the 
present been exploited with vigour, but the Govern- 
ment has established eerial mail services between 
New York and Washington and between New York 
and Chicago. In California Government machines 
are being employed on forest fire patrol work. 
Airships. 

Turning from aeroplanes to airships, we find that 
the past year, while it witnessed the memorable 
triumph of the British rigid R 34 in crossing the 
Atlantic to New York and back again, was a 
period of even more uncertainty than it was in the 
case of aeroplanes. At the date of the Armistice 
this country was rapidly acquiring foremost place 
in the matter of airship construction, and possessed 
a very fine equipment of airships of all types and 
sizes from the small non-rigid 8.8. type, which did 
such good work hunting down submarines off our 
shores, to the large rigid Zeppelin type, to which the 
R 34—not then quite ready—belonys. To-day the 
Government his practically discarded all its airships. 
It is retaining only one airship station, and but one 
rigid and two non-rigid airsnips for experimental 
purposes. Of the rest of our airsi:ip fleet, the majority 
have been sold to a privately formed company which 
proposes to run them in commercial services. The 
latest and largest British airsaip, the R 38, is being 
completed at Bedford, and when finished will be sold 
to the United States Government. 

In contrast with this official attitude towards air- 
ships—although by contrasting it we do not intend 
to imply that in our opinion the official British attitude 
is a mistaken one—we may note that France, Italy, 
America, and Germany, in their encouragement of 
civil aviation, are by no means confining their atten- 
tion to aeroplanes. In France the Government 
intends to supply the material for a commercial airship 
service, and h-s already in this connection awarded 
contracts for the construction of four rigid airsh'ps 
of about three million cubic feet capacity. The ships 
will be run by a company under contract with the 
Government, and will probably cperate between 
Paris, Marseilles, and Africa, and possibly later on 
between Africa and South America. In Italy the 
Department of Civil Aviation his been given the air- 
ship M 1, and is operating it for propaganda purposes. 





were the cost of a truly commercial service analysed 





A semi-rigid airship of over a million cubic feet 





capacity is under construction for civil work. In 
Germany the Zeppelin airship Bodensee opened a 
passenger service a short time ago Between Friedrich- 
shafen and Berlin on alternate days. Something like 
disaster overtook the vessel on cne of its flights, 
but it is understood that she has been repaired and 
that the service is to be maintained. In addition, 
airship services between Berlin, Copenhagen, Stock- 
holm, and Christiania are to be started shortly. The 
Hamburg-Amerika line, it seems, is particularly 
interested in this form of transport. 


Military Aeronautics. 

So far as purely military aeronautics is concerned, 
the past year represented a period of flux and reorgani- 
sation. Active operations of quite the same nature 
as those carried out during the war were conducted 
by units of the Royal Air Force stationed in North 
Russia. In our campaign against the Bolshevik 
forces our pilots on several occasions attacked the 
fortress of Kronstadt with bombs, but on the with- 
drawal of our troops from Archangel and Murmansk 
our aerial activity in that part of the world came to an 
end. Elsewhers, however, the Royal Air Force 
demonstrated its utility and economy as an aid to the 
military in carrying out its garrison and police duties, 
Thus during the rioting end rebellion in Egypt in 
the earlier part of the vear aeroplanes proved an 
effective means of quelling trouble, for not only did 
they serve to replace the telegraphie and railway 
communications interrupted by the mob, but with 
bombs and machine gun fire succeeded in checking 
further destruction. On the North-West frontier of 
India towards the end of the year the Royal Air 
Force thoroughly established its value as a striking 
arm supplementary to and in some respects replacing 
the employment of trocps in punitive and similar 
small but often troublesome and costly little expedi- 
tions. The majority of the tribesmen capitulated 
to our terms after a few days of intensive bombing 
against their villages. 

At home chief efforts have been directed towards 
demobilising the immense personnel and material 
establishment remaining over from our war effort, 
and to the reorganisation of the Air Force on a peace- 
time basis. The problems involved in the re- 
organisation of the Force were difficult to solve, for 
many ugcertainties and unknown factors had to be 
allowed for. Ostensibly as a measure of economy, 
and to facilitate demobilisation, the Air Ministry was 
shorn of a certain amount of its independence, and 
was placed in the charge of an Under-Secretary 
Major-General Seely—who was responsible to the 
War-office, the chief of which, Mr. Winston Churchill, 
was made jointly Secretary of State for War and Air. 
This arrangement was severely criticised by those 
je lous of the Force's hard-won independence. That 
it was anomalous and unsatisfactory was clearly 
established by the fact thit General Seely soon 
resigned his appointment on the ground that the 
division of control was unsatisfactory. 

Not until a fortnight or so ago was any official 
indication given as to the Government's plans for the 
future of the Force. In a lengthy memorandum 
drawn up by Sir Hugh Trenchard, Chief of the Air 
Staff, a scheme approved by the Cabinet in principle 
has now been outlined for the future organisation of 
the Force. Under this scheme the main portion of 
the Air Service is to consist of an Independent Force. 
Two small parts will be specially trained to work with 
the Army and Navy; these two portions will prob- 
ably in the future be absorbed as an arm of the 
service to which they are attached. For the next few 
years, granted no emergency arises, the sum to be 
expended on the Force is to be £15,000,000 per 
annum. Great attention is to be paid to the training 
of personnel, and various schools for officers and air- 
men are to be formed, the similar schools serving the 
Navy ‘having apparently been taken as models of 
what is required. Within the United Kingdom 
eighteen squadrons are to be maintained. Of these 
four will constitute a “ striking force,’’ six will form 
training squadrons, two will co-operate with the 
Army, and five with the Navy—two of these squad- 
rons will be composed of seaplanes—and one will act 
as a communication squadron. Only one airship 
station—the Howden station—will be maintained, 
and only one rigid airship and two non-rigids will be 
preserved until the use of lighter-than-air craft in 
peace and war has been further studied and developed. 
Abroad it is proposed to maintain eight squadrons 
in India, seven in Egypt, three in Mesopotamia, and 
one-—of seaplanes—at Malta and Alexandria. 

Thus altogether it would seem 38 squadrons are 
to be maintained as the minimum for the next few 
years. A squadron nominally consists—or used to 
consist—of twelve machines, with a like number in 
reserve. All told, then, our Air Force ofthe immediate 
future is apparently to comprise some 408 aeroplanes 
and 48 seaplanes, with similar numbers in reserve. 
It may be estimated that the aeronautical industry 
of the country will, as a result of this establishment, 
be called upon to supply not more than 500 machines 
and about 170 engines or sets of engines per annum. 
At the war-time rate of output one of the many 
established aircraft factories of a fairly large size 
would alone be capable of meeting this demand. 


Some Typical Fritish Machines. 








Space does not permit us to do more than mention 
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the outstanding features of certain British aircraft 
produced during the year. Foreign builders, of 
course, have not been idle, but the general trend of 
aeroplane design is sufficiently indicated by a review 
of British developments to warrant our confining 
attention to home productions. 

British Aerial Transport Company, Limited.—On 
November 12th, 1918, the day after hostilities ceased, 
Mr. Frederick Koolhoven, the designer to the B.A.T. 
Company—formerly the designer of certain of the 
military machines produced during the war by 
Messrs. Armstrong, Whitworth—set to work upon a 
new aeroplane intended solely for commercial pur- 
poses. The type of machine produced is illustrated 
in the Supplement. It is a single-engined biplane of 
quite small dimensions, but it has an enclosed saloon 
body capable of accommodating four passengers 
and the pilot. The passengers’ seats may be removed 
to give a clear space 8ft. long by 3ft. 3in. wide by 
5ft. high, for the carriage of goods or mails, of which a 
total weight of 1000 lb. may be taken. The machine 
has a very considerable range of speed. The maximum 
speed is 125, the average cruising 110, and the landing 
speed 45 miles per hour. Fuel for six hours’ flight 
at cruising speed is carried. The engine, a Rolls- 
Royce “ Eagle,” of 350 horse-power, is enclosed in a 
cowl resembling that of a motor car, this special 
design having been adopted to facilitate access to the 
engine parts. The undercarriage construction is 
noteworthy from the fact that the ordinary rubber 
shock-absorbing device is in part replaced by an 
oil-pneumatic arrangement. This machine has been 
successfully employed by the firm on its London- 
Amsterdam service, the average time taken by it on 
this journey being 2 hours 40 minutes. 

The Westland Aircraft Works.-The Westland 
* Limousine” commercial machine which we illus- 
trate in the Supplement was fully described in our 
issue of September 19th. Since the first machine was 
built the circular radiator shown in our engraving 
has been abandoned in favour of a rectangular one, 
with considerable improvement to the appearance 
and speed of the machine. During the railway strike, 
the Westland Limousine flew a total of about 1000 
miles, carrying mails for the Government, and is 
frequently employed by the makers privately for 
carrying passengers between Yeovil and London, a 
distance which it can cover in about 1} hours. We 
are informed that of the 150 and more passengers 
which have been carried in the Westland Limousine, 
only one—a confirmed bad sailor—suffered from air 
sickness. Freedom from trouble in this respect is 
attributed by the makers to the steps they have 
taken to prevent the smell of the engine reaching 
the cabin. 

Vickers Limited.—A year ago the aviation depart- 
ment of Vickers Limited was fully engaged in turning 
out large numbers of “ Vickers-Vimy ’’ bombers for 
the Government, for the relationships between the 
Allies and the Central Powers were unstable, and it 
was necessary to have a number of bombing aero- 
planes of the latest type available. At the same time, 
it was realised that the experience in construction 
gained during the war would be of great value in its 
application to commercial aircraft. The Vickers 
“Vimy ”’ bomber naturally presented itself as a suit- 
able foundation for this purpose, and accordingly a 
passenger saloon was designed to replace the war 
fuselage, the wings, tail unit and undercarriage re- 
maining identical. This commercial machine is 
illustrated in our Supplement. The first tests took 
place at Joyce Green aerodrome on April 13th, and 
were completely satisfactory. An interesting point 
was observed, namely, that the speed, as compared 
with the military type, was increased approximately 
by 10 miles per hour, as a result of the more stream- 
line design of the body. On April 7th component 
parts of a standard Vickers “ Vimy” bomber were 
set aside, by permission of the Government, for the 
purpose of the Atlantic flight, and by the end of the 
month the machine was tested and flown with full 
load. It was then dismantled and packed in cases, 
leaving London by steamer on May 15th and reaching 
Newfoundland on the 24th. It was erected in the 
open, and left Newfoundland less than three weeks 
after its arrival, namely, on June 14th, at 4.28 G.M.T. 
[t arrived in Ireland on the following day at 8.25 a.m., 
having crossed the Atlantic, piloted by the late 
Captain Alcock, and navigated by Lieut. Brown, in a 
non-stop flight of 15 hours 57 minutes duration, 
thereby accomplishing the world’s longest non-stop 
aeroplane journey. During the Whitsun holidays 
a large number of passengers were given flights at 
the Vickers aerodrome near Dartford, and later 
other towns, including Cardiff, Sheffield and Bir- 
mingham, were visited during the summer. Alto- 
gether, between May Ist and October 31st, Vickers 
machines made 1117 flights in England, covering a 
total of nearly 25,000 miles with:but one minor 
accident. In September a contract was signed between 
the Chinese Government and Messrs. Vickers for one 
hundred aeroplanes for passenger and commercial 
purposes, together with the necessary equipment. 
These aeroplanes are now in course of construction. 
When the railway strike temporarily disorganised 
the country, the aviation department immediately 
organised an aerial mail service, and kept the various 
branches of the firm at Barrow, Birmingham and 
Sheffield in close communication with the head office 
at Westminster. During October Captain Ross 





Smith was making his fina] plans for the Australian | housed the width of the machine is reduced to 29ft. 


flight. A Vickers “ Vimy ”’ bomber was repurchased 
from the Government, extra tanks were fitted, and 
on November 12th, at 9.10 a.m., Captain Ross Smith 
and his crew left on their journey to Australia. He 
arrived safely at Port Darwin after the adventures 
of his marvellous voyage in 27 days 20 hours 20 
minutes. In the coming year, we understand, new 
types of aircraft will be produced by the firm. The 
great achievements of Sir John Alcock and Captain 
Ross Smith will be difficult to surpass, but under the 
design of Mr. R. K. Pierson and criticisms of the test 





| The machine is designed so as to provide a single large 


saloon 22ft. long by 4ft. 6in. high. This space is 
entirely unobstructed by wires or cross struts, and 


| when the machine is used solely for carrying cargo 


470 cubic feet of space is available. The pilot and 
engineer are accommodated in a well-protected cock- 
pit immediately in front of the saloon. Port-hole 
windows, which can be opened or shut, are provided 
along each side of the cabin, one for each passenger. 
In the floor lenses are fitted in order to give a direct 
view downwards. The interior of the saloon is fur- 
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pilots, Captain Cockerell and Captain Broome, whose 
duties are of an arduous and dangerous nature, it 
is hoped that these new types will achieve a greater 
stage of perfection. 

Handley Page, Limited.—As in other instances, the 
commercial services and other passenger flights con- 
ducted during the past year by Handley Page, 
Limited, were carried out with converted military 
machines, in this ‘ease principally with the well- 
known twin-engined type designed for night bombing 
work. Towards the end of the year, however, this 
firm produced the specially designed “ flying saloon ”’ 
machine illustrated in the Supplement. This machine 
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nished with carpets, curtains, electric light, lamps, 
clocks, mirrors, lavatory, wireless apparatus, tele- 
phone, and flower vases. _ Velvet cushioned armchairs 
with receptacles for maps, books, and papers add to 
the comfort of the machine. When the machine is 
arranged for carrying large consignments of cargo, 
light racks, shelves, and cupboards are fitted on either 
side of the cabin, leaving a central gangway. Large 
doors are fitted in the side of the machine, and there 
is a trap-door in the floor to facilitate the entry and 
rerroval of goods. A door also provides communica- 
tion between the passenger saloon and the pilot’s 
cockpit. The engines are fitted with silencers to 














COCKPIT AND PASSENGER’S ACCOMMODATION OF BRISTOL COUPE 


is fitted to accommodate from fifteen to twenty 
passengers, or weights of cargo up to 2 tons, and is 
modelled on the lines dictated by the firm’s experience 
in the production of bombing machines. The machine 
is driven by two Napier “ Lion” engines each deve- 
loping &@ maximum horse-power of 450, or 350 horse- 
power at cruising speed. The maximum speed is 
112 miles an hour, the cruising 90, and the landing 
speed 45. The petrol capacity is 250 gallons, or 
sufficient for a flight of 6} hours. The span of the 
main planes is 75ft., but, as in the bombing machine 
the wings can be folded back, and when they are so 


enable conversation to be carried on amongst the 
passengers. The large reserve of engine power 
possessed by the machine enables it to ascend with 
| full loads from very small fields and to fly in strong 
head winds. The aeroplane, we are informed, can 
| be flown entirely on one engine should the other fail. 
| The machine recently flew to Paris for the exhibition 
| which opened there on December 19th in 2 hours 10 
minutes after only one test flight of 20 minutes’ 
duration. 

The British and Colonial Aeroplane Company, 
| Limited.—Since the date of the Armistice the British 
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and Colonial Company has been very largely engaged 
in experimental work and in the design and construe- 
tion of goods and passenger-carrying aeroplanes. 
Taking the well-known Bristol fighter as the model, 
the company during the year placed on the market 
two civil machines, the Bristol ‘‘ Coupé”? and the 
Bristol “ Tourer.” Quite recently it has completed 
three other new types of machine, a ‘ Pullman ” 
triplane, the Bristol ‘‘ Babe,’ and the Bristol 
“* Bullet.” Of these five machines, two, the ‘“ Coupé ” 
and the triplane, are illustrated in the Supplement. 
The Bristol * Coupé” is a fast high-powered biplane 
carrying a pilot and one passenger, and is intended for 
rapid commercial travelling. A view of the pilot’s 
cockpit and passenger’s cabin is given herewith. 
The pilot is well protected from the weather without 
his view being adversely affected, and is accom- 
modated in front of the passenger’s cabin. This 
latter is an upholstered compartment, completely 
enclosed, and designed to ensure the comfort of the 
passenger. A writing desk is installed and cupboards 
are fitted both in the front and back of the compart- 
ment for the stowage of light luggage. Under the 
arm rests are receptacles for papers and small articles. 
Entrance to the passenger’s seat is gained by the 
opening of a draught-proof aluminium-framed cover 
hinged to one side of the fuselage. A fine view in all 
directions is obtained through the windows fitted in 
the cover and sides of the eswpé. Communication 
between the pilot and passenger is effected by means 
of a speaking tube. A feature in the design of the 
“ Coupé” is the large tail area, which ensures com- 
plete stability fore and aft. A 264 horse-power 
Rolls-Royce “ Falcon’? engine is used. and the maxi- 
mum speed of the machine is 130 miles per hour, 
although it is not desirable that this speed should be 
maintained for any considerable length of time for 
commercial purposes. A cruising speed of about 
105 miles per hour is recommended in view of the 
economy of fuel effected. The fuel capacity permits 
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of a flight of approximately 400 miles being made at 
105 miles per hour at an altitude of 5000ft. For mail 
or light cargo carrying a load of 450 Ib. can be trans- 
ported. the space available for such cargo being 
23 cubic feet. 

The Bristol “‘ Pullman” triplane is illustrated in 
the Supplement and in the accompanying engravings. 
This aeroplane has been constructed to provide a 
high-speed machine capable of carrying a consider- 
able load of passengers and cargo in addition to fuel 
for a lengthy flight. The four 410 horse-power 
Liberty engines with which it is fitted ensure, it is 
claimed, absolute reliability and safety, whilst the 
appointments of the cabin, as may be judged from our 
view, provide the highest comfort a traveller may 
desire. The car in which the fourteen passengers 
who are carried, in addition to the pilot and engineer, 
are accommodated, is 7ft. in height and is wholly 
enclosed. A central gangway affords access to the 
seats, which, though removable, are normally placed 
on either side of the car. Large windows are provided 
for the convenience of each passenger, and an ade- 
quate system of heating and lighting by means’ of 
electricity is installed. The question of ventilation 
has also been carefully studied. Any or all of the 
seats may be removed for the conveyance of mails 
or cargo, and a total space of 570 cubic feet can thus 
be made available. In addition to the two pilots, 
the machine is capable of lifting a load of 2700 Ib. 
with fuel for five hours’ flight, or alternatively 4000 Ib. 
with fuel for 2} hours’ flight. These figures are based 
on an economical or three-quarter throttle speed of 
from 100 to 105 miles per hour, which gives a sufficient 
reserve of power to reach a maximum speed of 
125 miles per hour if necessary. The landing speed 
is 55 miles per hour. The machine fully loaded weighs 
nearly 8 tons. 

With the Bristol ‘‘ Tourer,” ‘‘ Babe.”’ and “ Bullet ” 


Electrical Engineering in 1919, 


Introduction. 


Progress in the electrical industry during 'the past 
twelve months was not by any means insignificant. 
A matter of no small importance to the country as a 
whole was the introduction of the Electricity (Supply) 
Bill into the House of Commons during November, 
a Bill which at the time of writing is before the House 
of Lords. Owing to the hurried discussions on the 
Bill in its initial stages, amendments have been piled 
upon one another to such an extent that it is not at 
this moment at all easy to form a clear conception of 
how the measure will ultimately operate. The ever- 
increasing complexity of the Bill is, in fact, responsible 
for the small amount of interest it is creating in Parlia- 
ment and elsewhere. What is pretty certain, how- 
ever, is that the establishment of super-power stations 
in place of the existing stations is not likely to prove 
such an immense advantage to the public as was 
originally supposed. How far economy in working 
will make good the interest on the capital at 6 per cent. 
remains to be seen. To some extent the scheme is 
unquestionably desirable, but we doubt very much 
if it is going to prove a pecuniary advantage to a large 
section of consumers.. There are in this country 
many electricity supply undertakings, especially in 
the large industrial centres, which are doing remark- 
ably well, and current is supplied to consumers at 
rates which will not, we fear, be improved upon by 
this new and gigantic undertaking. 


Propaganda. 


The future prosperity of the electrical industry 
naturally depends to a considerable extent upon the 
public. The greater the amount of electricity used 
for domestic and similar purposes, the greater will 
be the demand for generating plant and all the 
paraphernalia connected with the distribution and 
consumption of electricity. One of the most important 
tasks to be grappled with, therefore, is to bring the 
advantages of electricity to public notice. The 
formation of the Electrical Development Association 
with a view to carrying on propaganda on behalf of 
the electrical industry is undoubtedly a step in the 
right direction. Hitherto the managers of electricity 
supply undertakings have done a considerable amount 
of Jocal propaganda work, often under difficulties and 
under the stress of other calls upon their time. This 
work being local in character and limited in extent 
has been expensive. Moreover, those engaged in the 
work have often been devoid of proper experience. 
A contributory scheme such as that of the Electrical 
Development Association should do much to lessen 
the cost of the work and to make it more effective. 
The cost of publications is obviously reduced if they 
are turned out in large numbers, whilst an organisa- 
tion specialising only in electrical propaganda should 
he in a position to produce matter of a better quality 
than a number of independent bodies running pub- 
licity departments as a side issue. At the same time 
the work carried out by the association is not intended 
to replace or supersede local activities on the part of 
supply undertakings or manufacturers. On the con- 
trary, it is the desire of the promoters that the work 
hitherto done by independent concerns should be 
continued with increased vigour. The association 
has not been created to advocate any particu'ar 
class of goods. It does not, for example, boost any 
particular class of electric heating apparatus, but 
simply strives to display the advantages of electric 
heating. The same principle applies all through the 
work of the association, which has for its main object 
to increase the demand for electricity and electrical 
methods, build up a belief in them, and establish a 
goodwill between the industry and consuming public. 
There has never before been any concentrated attempt 
to. take the public into the confidence of the supply 
undertakings, with a view to showing consumers what 
the companies have to contend with and the reason 
why they are obliged to impose this or that addition, 
and it therefore seems, when all things are taken into 
account, that if adequate support is forthcoming this 
new association will in many ways render extremely 


-useful service. 


Heating and other Electrical Appliances. 


Perhaps in no direction was there more pro- 
gress during the past twelve months than in the 
direetion of producing electrical appliances for 
domestic service, and a greatly extended use of elec- 
tricity in private houses is to be expected. Electric 
heating and cooking are unquestionably making head- 
way. Electric heating has been placed upon a better 
footing by the introduction of better and more cheerful 
looking heaters, which flicker in realistic resemblance 
of the log or coal fire. Of the new “ electric fires,” 
the Berry ‘‘ Magicoal’’ fire is certainly one of the 
most ingenious. With the aid of coloured glass 
skimmings or glass that has been incompletely 
melted; and lamps, an ordinary coal fire is imitated 
in a very effective manner. The coloured glass, 
together with pieces of ordinary coal, is placed over 
a wire gauze screen, and the light from the lamps 
beneath the screen penetrates through the glass. A 


the lamps and caused to rotate in opposite directions 
by the hot air. The heating elements, which are hidden 
from view, can be switched in and out of circuit 
individually, so that various degrees of heat can be 
obtained. A modification of this heating system, 
which is applicable more particularly to large build- 
ings such as hotels, is the “‘ Colec’” heating system. 
The temperature of the room in this case is raised to 
55 deg. Fah. by hot water or steam derived from a 
central source, whilst an additional 5 deg. Fah. is 
added with the aid of electricity. The heaters are 
packed with the above described imitation fuel, 
which, together with the lamps, gives a radiantly 
glowing “‘ fire,’ and a cheap and cosy heating system 
is produced without all the dirt and inconveniences 
associated with ordinary coal fires. 

Considerable attention has also been paid to the 
application of small electric motors to domestic 
appliances. Hitherto the use of small motors in the 
home has been confined mainly to America, where 
the electricity supply authorities and the manufec- 
turers have made great efforts to demonstrate the 
advantage of these electrically operated domestic 
appliances to the American public. During the past 
year, however, there has been appreciable activity 
of this kind here, and many of these labour-saving 
devices have been put upon the market. Many 
English firms have directed their attention to the 
manufacture of electric heaters, cooking appliances, 
kettles, glue pots, solderi -g irons, &c. All these things 
obviously help to improve the day loads of central 
stations, especially in residential districts, and if the 
people of this country can be persuaded to use elec- 
tricity on an extensive scale for purposes other than 
lighting, the ultimate effect will be that current will 
be sold at lower rates than those which now prevail 
in many parts. 

Much work has recently been done by the Electrical 
Development Association in connection with the 
housing problems with a view to directing the atten- 
tion of Government Departments, local authorities, 
and supply undertakings to the great field which 
exists for the introduction of electricity into the new 
houses in contemplation. This action has been 
justified by results. Much interest has been aroused 
in the advantage: of electricity, and its extensive use 
in connection with the proposed housing colonies is 
well within the range of possibility. 

Electric lighting is rapidly gaining ground as the 
result of the introduction of the half-watt gas-filled 
lamps, which are nearly eight times more efficient than 
the old carbon filament lamps, and twice as efficient 
as lamps with metallic filaments burning in a vacuum. 
The progress of the half-watt lamp was no doubt 
retarded to some extent by the war, but lighting with 
this type of lamp is now becoming very prevalent. 
With indirect and semi-indirect lighting excellent 
effects can be se ured, but unfortunately the advan- 
tages of these lighting systems are at present none too 
well recognised. The new lamps are frequently used 
with old and unsuitable fittings, and the results often 
leave much to be desired, 


Electric Driving. 


Owing in a very large measure to the necessity 
which arose during the war for the extensive use of 
electric motive power, electric motors have within 
recent years been turned out in very large quantities. 
Manufacturers who, prior to 1914, were more or less 
indifferent to the advantages of electric driving, were 
subsequently forced to adopt it in the circumstances, 
and, having done so, are now constantly adding to 
their equipments. All the electrical manufacturers 
report that the demand for motors at the present time 
is considerable, notwithstanding the big output during 
the period of hostilities. Shipyards are being elec- 
trified on the North-East Coast by the Lancashire 
Dynamo and Motor Company, and much work of a 
similar character is being done elsewhere. Some 
extremely large motors for rolling mill service are 
being constructed. An equipment at present in the 
works of the B.T.H..Company is designed for loads 
up to 21,000 horse-power and is claimed to be for the 
largest electrically operated rolling mill in the world. 
The same firm is also building 50-cyele induction 
motors for 3500, 5000, and 10,000 horse-power. A 
steel cogging mill equipment, consisting of a reversing 
mill motor rated at 3000-8000 brake horse-power, 
together with a fly-wheel motor generator set has 
been constructed in the River Don Works of the 
Metropolitan-Vickers Company, Limited, and a similar 
set with a 1000-3000 horse-power motor has been 
built for a works in Spain, whilst a still larger plant 
for Steel, Peech and Tozer was described in our issue 
of December 12th last. Vertical spindle direct- 
current motors rated at 550 horse-power and directly 
coupled to dock pumps are being ‘built by the Lanca- 
shire Dynamo and Motor Company, which is also 
turning out a considerable number of its automatic 
electric planer equipments. Mavor and Coulson, 
Limited, also report very brisk business in their 
dynamo and motor department. Much work has 
been done by this firm in connection with the applica- 
tion of electric motive power to mines. Kecent 
improvements in the design of the firm’s coal cutters 
have opened up ‘a new era in the winning of coal. 
The new model Mavor and Coulson *‘ Pick-Quick ” 
bar coal cutter is not only serviceable on long wall 








we shall deal in the seeond part of this review. 





flickering effect is produced by fans mounted above 


faces, but can’ be used without any alteration in con- 
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nection with room and pillar working and in the driv- 
ing of close places. Moreover, with an interchange of 
the castings carrying the cutting members the cutter 
can be converted from a bar machine into a chain 
machine or vice versd. What electric motive power 
will do in the way of simplifying the operation of 
deck winches and ships’ steering gear was well demon- 
strated by the exhibits of Laurence, Scott, Limited, 
at the Shipping, Engineering, and Machinery Exhibi- 
tion held at Olympia in October. By means of a 
variable speed reversing motor operating in con- 
junction with special control gear all the usual mech- 
anical gear associated with ordinary winches is 
eliminated. The Laurence-Scott electrically operated 
steering gear, which during the past twelve months 
was fitted to ships ranging from 5000 to 10,000 tons, 
gives complete ele:tric control from the ship’s bridge, 
and a notable and desirable feature of the system is 
that it is extremely simple. Whilst a great deal 
might be written on the progress of electric driving 
during the past twelve months, it must suffice to say 
in conclusion that there was an increase in the 
use of automatic starters. The press button control 
system was applied to numerous motor driving 
machine tools, thus eliminating all the troubles that 
are liable to arise as the result of carelessness or 
inexperience on the part of operators. 


Miscellaneous Users of Electricity in Factories, 


The two electricity supply undertakings which 
showed the greatest war growth were those of Shef- 
field and Coventry. In 1914 the units sold at Sheffield 
were 26,500,000, and in 1918, 177.500.0090, the corre- 
sponding figures for Coventry being 17,000,000 and 
53,000,000 respectively. Many of these units were 
consumed by electric motors, but a large amount of 
current was used, and is being used at the present 
time, for other purposes. Readers of THE ENGINEER 
do not need to be reminded that a fair amount of 
electricity is now required for electrie welding and 
cutting. The progress of electric welding is one of 
the most important developments of recent times. 
Are welding, butt welding, spot welding and line 
welding are the systems now in use. It is probable 
that are welding has made more progress in the 
eraft of shipbuilding than in any other industry. 
It forms one of the channels by means of which the 
co%t of building ships can be reduced, and is therefore 
worthy of the closest attention. Much current is 
now also used for the operation of electric furnaces 
which have of late greatly increased in numbers. 
As the result of various causes the number of electric 
furnaces in Great Britain increased from ten to nearly 
one hundred during the war, and the output of steel 
from such furnaces increased from about 10,000 tons 
per annum to about 300,000 tons, whilst the total 
transformer capacity for converting the electrical 
energy consumed in these furnaces increased from 
300 kilowatts to over 80,000 kilowatts. Half-ton 
furnaces are largely used in Sheffield for making 
high-speed steels; 30-ewt. to 2-ton furnaces are 
sometimes employed for this purpose, but they are 
principally installed for making light castings and 
special alloy steel; 3-ton to 4-ton furnaces are em- 
ploved for heavier castings and alloy steel; 6-ton 
to 7-ton furnaces have been the most popular sizes 
where large outputs of ingots are wanted, one steel 
works in Sheffield having nine of these furnaces in use ; 
10-ton to 12-ton furnaces are also utilised for this 
purpose, but the most probable use for such furnaces 
in the future will be for refining steel obtained from 
the Bessemer or open-hearth process. A material 
increase in the use of electric trucks has recently taken 
plare in factories and warehouses, as well as at docks 
and railway stations, and many of these trucks are at 
present in the course of construction. The labour- 
saving properties of these small vehicles are rapidly 
b ng recognised by all kinds of manvfacturers. 
There has also been a marked increase in the use 
of electric hoists and transporters. The electric 
tool industry in this country is now in a much 
more flourishing condition than prior to the war, 
when many of these tools were imported from America 
and Germany. The new method of examining metals 
and other materials by means of X-ray photography 
has developed with considerable rapidity, and is 
being closely studied by leading engineering firms. 
Hadfields, Limited, of Sheffield, have found the rays 
of considerable service in examining carbon electrodes 
for electric furnaces, particularly those of the amor- 
phous type made with retort carbon, anthracite or 
petroleum coke mixed with binders, such as pitch 
and tar. The Aeronautical Inspection Department 
decided in the middle of 1918 to ascertain what 
practical assistance the X-rays would afford, and 
extensive application of this method was in con- 
templation at the time of the Armistice. 


Generating and Converting Plant. 


The famous 25,000-kilowatt Parsons’ turbo-gener- 
ator built in this country and exported to America 
five or six years ago was, at the time, the largest and 
most economical generating unit in the world, but of 
late machines have been built for very much greater 
outputs. In the Interborough Rapid Transit Com- 
pany’s power station at New York a set has been 
erected with a normal capacity of 60,000 kilowatts 
and an overload capacity of 70,000 kilowatts for two 
hours. At present this is the largest generating unit 





in existence. The time does not appear to be far 
distant, however, when units of very large outputs 
will be quite common. Fifty thousand-kilowatt 
machines are in contemplation for’ the proposed 
national power-houses, and several machines with 
distinctly large outputs are under construction in this 
country at the pres-nt time. The B.T.H. Company, 
for instance, is building a 40,000 kilovolt-ampéres 
Curtis turbo-alternator set, which when finished will 
be the largest set in the United Kingdom. A turbine 
with an overload capacity of 25,000 kilowatts has 
also been built by Fraser and Chalmers, of Erith. 
For the Clyde Valley Electric Power Company the 
Metropolitan-Vickers Electrical Company is building 
three turbine sets, each having a normal economical 
capacity of 15,000 kilowatts and a maximum con- 
tinuous capacity of 18,750 kilowatts at .8 power 
factor. All the generators are to produce three-phase 
eurrent at a periodicity of 25 cycles and at a pressure 
of 11,000 volts, and are to work in conjunction with 
condensing plant built by Weirs, Limited. Two 
6250 kilovolt-ampéres turbo-alternator sets have been 
built by the same firm for Leeds, a 10,000-kilowatt, 
3000 revolutions per minute set for West Ham, and 
an 8000-kilowatt machine for Svdney, N.'S.W. The 
introduction of high-speed gears for turbines has to a 
large extent led to the abolition of high-speed direct- 
current turbo generators. The commutation and 
other difficulties associated with these machines are 
well recognised by those who have built them, and the 
conclusion that appears to have been pretty generally 
arrived at is that on the whole it is better, when direct 
current is required, to use a comvaratively slow-speed 
geared generator. C. A. Parsons and Co., Limited, 
have discontinued the practice of building high-speed 
direct-current dynamos. The firm’s mechanical gear- 
ing has proved so successful, even for the largest 
powers, that when direct-current sets are called for a 
machine composed of a turbine and geared generator 
is now always supplied. Other firms are also turning 
out sets of this type. For the Castner-Keller Alkali 
Company, for example, the Metropolitan-Vickers 
Electrical Company is building three geared sets. 
each consisting of three 1500-kilowatt 230-volt direct- 
current generators, driven by a 4500-kilowatt turbine. 
This firm has of late done a fair amount in the way of 
producing geared turbines, not only for generator 
driving, but also for the propulsion of ships, notable 
examples of the use of its geared turbines in this 
connection being on the steamships Assiout and 
Amarna, belonging to the Moss Steamship Company. 
of Liverpool. Much was done by the same firm 
during the period under review in the way of building 
rotary converters; five 1000-kilowatt and three 
500-kilowatt machines having been built for Belfest 
and two 1000-kilowatt sets for Sydney, N.S.W. The 
B.T.H. Company is constructing a rotary converter 
with an output of no less than 3000 kilowatts, which, 
needless to say, is a somewhat abnormal machine. 
Switchgear for a central station with an ultimste 
eapacity of 120.000 kilovolt-ampéres is also under 
construction in the B.T.H. works, where much other 
large and important work is in hand. 


The Electrical Equipment of Motor Cars. 


An important development cf recent times is 
the application of lighting and starting sets to 
motor cars. The advantages of electric lighting end 
starting were brought to public notice very plainly 
during the early stages of the war, when a large quan- 
tity of American cars were imported into this country. 
These vehicles were nearly all electrically equipped 
and they rapidly gained popularity. At the present 
time practically all British car makers are fitting 
lighting sets, many also fitting electric starters. Few, 
if any, cars at the Motor Show were equipped with oil 
lamps and hand starting gear. Firms specialising in 
the manufacture of car lighting dvnamos and starting 
motors gained valuable experience during the period 
of hostilities. The electric lighting of tanks and aero- 
planes gave rise to a great demand for electric lighting 
equipments which had to be light and reliable, and 
the natural outeome is that manufacturers are now 
producing machines in every way superior to those on 
the market a few years ego. A big business is now 
being done by the leading firms engaged in this class 
of work, such as C. A. Vandervell, Limited, the Lucas 
Electrical Company, Limited, the Rotax Motor 
Accessories Company, Limited, and the Bleriot Com- 
pany, Limited. Hitherto it has been common prac- 
tice with British firms to fit independent machines for 
starting and lighting, but recently several satisfactory 
combined units have been introduced. It dces not by 
any means follow. however, that these machines will 
eventually oust the independent unit system. Com- 
bined starting and lighting units have been in use on 
American cars for a very long time, but many 
American car builders still fit independent units. 
From time to time there have been changes in policy, 
the same firms fitting combined units to their cars one 
year and independent units the year following. The 
best system to adopt is undoubtedly governed by the 
general design of cars, ard the power and space avail- 
able. Incidentally, the use ofelectric light on cars is to 
some extent having: an influence upon ignition. In 
the early days of the motor industry and before 
magnetos were introduced coil ignition was universally 
adopted. Nothing, perhaps, was a greater source 
of trouble. The accumulators had to be charged in 





public garages or other places where access to an 
electric supply could be obtained, and much incon- 
venience was experienced. The accumulators on 
the market in those days were also anything but 
perfect. But now that cars are fitted with lighting 
dynamos the position of coil ignition has greatly 
changed. The dynamo always keeps the lighting 
cells fully charged and there is no difficulty in obtain- 
ing the small quantity of current needed for working 
a spark coil. For a long time past coil ignition has 
been gaining ground in America, and of late there has 
been some progress in this direction here. Coil 
ignition units are now being made by C. A. Vandervell, 
Limited, Rotax Limited, and by the High Tension Com- 
pany. The magneto industry in this country, on 
the other hand, has of late made wonderful progress, 
and there does not, at present, at any rate, appear to 
be any prospect of the output of these machines being 
materially reduced, as the result of manufacturers 
resorting to coil ignition. The excellent display of 
British-made magnetos at the recent Motor Show was 
a feature of no small importance. 


Wireless Telegraphy and Telephony. 


Much of the work end advances in the wireless world 
centre. around the improvements in and adaptation 
of the three electrode thermionic valve to the genera- 
tion and reception of wireless waves, both demped and 
undamped. In wireless telephony undamped waves 
are an essential feature. The chief pregress of the 
year wes in the direction of increasing the size and 
power of valves so that ranges obtained by their use 
have been greatly augmented. Until recently indi- 
vidual powers of valves were of the order of 100 watts, 
but at the present time valves are constructed for 
considerably greater powers, and by connecting a 
number of these valves in parallel it is commercially 
practicable to obtain an output of several kilowatts, 
corresponding to a range of some 2000 miles. Another 
method adopted for the generation of undamped 
waves, which has received a good deal of atten- 
tion, involves the use of the Alexanderson high- 
frequency alternator. Difficulties in the mechanical 
and electrical construction of this machine have been 
overcome and alternators of 200-kilowatt capacity are 
now in commercial use. As practically the whole of 
this output is passed directly to the aerial, such an 
installation of given rated power is more effective than 
a corresponding are or spark equipment in which the 
output is generally based on the are input or the out- 
put of the low-frequency alternator. Much work 
was done in connection with direction finding, 
both for ships and aircraft, with the result that a 
greatly simplified apparatus was produced. The 
whole equipment, with the exception of the tele 
phone, batteries and aerial, is contained in a single 
case. The detector portion consists of six valves, 
which magnify the small amount of energy received 
on the closed circuit directional zcrials to a good read- 
able value. The development of wireless, telegraph 
and telephone aircraft sets was continued and 
the sets were applied to civil flying with increased 
transmission ranges. All transmission and reception 
is carried out by means of valves with three electrodes. 
The power is derived from a wind-driven generator 
which supplies both low and high-tension current 
for the filament and plate circuits respectively. The 
same transmitter can be adapted for telephonic 
speech with interrupted ccntinuous waves known as 
“tonie train” or continuous wave transmission. 
With a stendard ground station telephonic speech is 
guaranteed for 150 miles, whilst with continuous wave 
transmission a 300-mile range can be obtained. The 
weight of a complete set is approximately 60 Ib. 


Electric Vehicles. 


Whilst battery charging facilities in this country 
are still very inadequate, the electrical vehicle industry 
is making wonderful headway. A full account of 
what was done during the period under review cannot 
be compressed into a small compass, but when it is 
mentioned that hardly a week now passes without 
important orders being placed, the state of affairs 
will be appreciated. Many of these orders represent 
considerable sums of money. The Sheffield Corpora- 
tion, for example, is replacing all its horse-propelled 
dust vans by electric vehicles, the complete scheme 
involving in all an outlay of £100,000. The Birming- 
ham Council has also decided to purchase twenty-five 
electric dust carts at a cost of £32,000, and an impor- 
tant electric vehicle scheme is also on foot at Glasgow. 
All over the country, in fact, local authorities are 
purchasing electric vehicles for the collection of dust, 
for street watering, and similar purposes. Battery 
tower wagons are in great demand in localities pro- 
vided with electric tramways, whilst private 
trading concerns in London and the provinces have 
of late greatly added to their initial fleets or have 
purchased electric vehicles by way of experiment. 
Favourable reports on operation are constantly being 
made by users, who all lay particular stress upon the 
low running costs. Firms engeged in the manufac- 
ture of these vehicles are overwhelmed with orders. 

The General Vehicle Company is now building 
electric vehicles at Birmingham, end it is common 
knowledge that ‘Ransomes, Sims and Jefferies, 
Limited, now have an extensive electric vehicle depart- 
ment in operation at Ipswich, where much important 
workisinhand. The railway companies are now large 
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users of electric vehicles. The Midland Railway 
has seventy-six at work, fifty-five in London and 
twenty-one in various provincial centres. The latest 
railway company to adopt the electric system is the 
Great Western, which secured a small fleet during the 
past twelve months, and Mr. Roger Smith states that 
if it prove successful further orders will be placed. 
The demand for electric trucks was a'so considerable. 

Throughout the year the Electric Vehicle Com- 
mittee of Great Britain, which has done so much to 
facilitate progress, continued its labours, and there is 
reason to believe that the next report will be of con- 
siderable interest. In the Committee’s report issued 
last July the fact was brought to light that a 
considerable number of central station engineers are 
still more or less indifferent to the possibilities of 
electrie battery traction. Some, it seems, are not 
even taking the trouble to procure copies of the 
Committee's official organ, the Electric Vehicle. In 
the earliest days of the industry, when battery vehicles 
were anything but satisfactory, apathy of this sort was 
perhaps excusable, but central station men who are 
neglecting to exploit the electric vehicle business at 
this juncture are missing golden opportunities. The 
work of building up the industry has been left to a few 
energetic and far-seeing men, and had the bulk of 
central station engineers taken the same interest in 
the matter in the past as Mr. F. Ayton, the chief 
electrical engineer at Ipswich, and a few others, the 
industry might have been in a flourishing condition 
years ago. 


Railways. 


Though the war seriously interfered with railway 
electrification, important schemes are about to 
materialise, and in the near future a great amount of 
railway electrification work will be forthcoming, not 
only in this country, but in almost all parts of the 
world. The decision of the North-Eastern Company 
to electrify the main line between York and New- 
castle, a distance of 80 miles, and also the loop line 
between Northallerton and Ferryhill, vié Stockton, 
is a matter of considerable importance. Though the 
North-Eastern is, to a large extent, a self-contained 
system, it is by no means isolated. Forming as it 
does, an important link on the East Coast London 
to Scotland route, it is reasonable to suppose that 
this proposal to electrify will in due course have con- 
siderable influence on the future plans of other 
companies. The recent statements of Sir Eric Geddes 
to the effect that electrification schemes are under 
consideration for the Midland, Great Eastern, South- 
Eastern and Brighton railways are also interesting, 
for, as Sir Erie is the Minister of Transport and all 
British railways are under his control, it may be 
assumed that these statements are in accord with 
facts. The motives which are leading up to elec- 
trification on an extensive scale are doubtless the 
high price of coal and the desire to ensure large 
buyers of electrical energy from the power stations 
the Government proposes to establish. 

Of course, the actual work done in the way of 
electrifying lines in this country during the period 
under review does not amount to very much, but 
there are, nevertheless, certain facts worth recording. 
The Great Western Railway is now equipping for 
electric traction the Ealing and Shepherd’s Bush 
line which extends the Central London Railway to 
Ealing Broadway Station. The truck equipment 
corresponds with that on the Central London line, 
the positive conductor being in the centre of the 
trueks, whilst the bonded rails constitute the negative 
return circuit. Automatic alternating current signals 
are to be installed. Direct current at a pressure of 
600 volts is to be obtained from the Great Western 
Company’s old Oak Common extended sub-station, 
whieh is supplied with three-phase current at 6300 
volts from the company’s generating station at Park 
Royal. The sub-station is to be equipped with a 
storage battery to equalise the load. Stations are 
to be provided at Erconwald-street, near Wormwood 
Scrubbs, and at Victoria-road, North Acton. It is 
hoped to start a ten-minutes service next spring. 
The gas-illuminated lighthouse at the end of the 
north breakwater at Fishguard has been fitted with 
electric control apparatus, which turns the gas on 
and off as desired. The optic is rotated by an elec- 
irie motor and the fog bell is rung by another motor, 
both being controlled from the power-house switch- 
hoard. During 1920 a new jetty provided at Fowey 
tiarbour, Cornwall, for the loading of china clay 
will be equipped with a system of electrically operated 
conveyors designed so that one hold in each of the 
two vessels moored alongside the jetty may be loaded 
at once or both holds of a single vessel. Clay will be 
electrically tipped from end flap wagons into a hopper 
delivering on to an inclined troughed belt conveyor 
and distributed to two portable hinged conveyors 
delivering into vessels of any size and at any state 
of the tide. It is estimated that when the work is 
completed it will be possible to load half a million 
tons of clay from the jetty annually. Two 3-ton 
portable luffing jib cranes travelling at the side of the 
portable conveyors will also load clay in barrels 
and bags, whilst additional electric capstans will 
handle the clay wagons in the yard and place them 
on the tipping tables. Electricity for working all 
the new equipment will be obtained from the com- 


present time works a belt conveyor, an electric crane» 
capstans, and also lights the yard. 

For the London Underground system a number of 
new coaches are under construction. Work is also 
in progress on the new Charing Cross subway, which 
to connect the District station with the Tubes, 
and it is reported that a new exit from the west- 
hound platform of the District station is to be pro- 
vided. At the Lots-road power station a new 15,000- 
kilowatt generator is being installed. The work of 
enlarging the tunnel of the South London Railway 
has also been started. 

Abroad, and particularly in the United States of 
America, there has been great progress, mostly in 
connection with extensions to existing undertakings. 
Much had been done. in this direction in the Middle 
West and West, such as on the Chicago, Milwaukee 
and St. Paul Railway. The operating records of this 
line show that a considerable saving results from 
regenerative electric braking, which is also now making 
appreciable headway in other parts. Very successful 
results have been obtained with single-phase regener- 
ative equipments built by the Oerlikon Company. 
Hitherto many single-phase regenerative electric 
locomotives have been much too complicated, but as 
the result of exten-ive experiments a simple single- 
phase regenerative system has now been developed. 
There have also been improvements in the con- 
struction of D.C. locomotives, and some 3000-volt 
engines put into service on the Chicago, Milwaukee 
and St. Paul lines have the motor armatures directly 
mounted on the driving axles, a form of construction 
which eliminates all gearing. In Australia work 
on the Melbourne suburban lines has been in progress. 
Certain sections are now working electrically, but the 
war greatly hampered operations, and it is reported 
that owing to capital lying idle the original estimates 
have proved inadequate. In South America the 
various electrification schemes in and around Buenos 
Aires have made very marked headway. The Belgian 
State Railways appointed a special commission to 
inquire into the question of electrification, and it is 
reported that certain lines are to be electrified with 
the least possible delay. A similar decision has been 
arrived at in respect to certain lines in South Africa. 
Italy is also moving in the direction of applying 
electric traction to more lines. There is activity 
of the same kind in Norway and Sweden. In France, 
Spain, Canada, New Zealand, Tasmania and certain 
other countries where fuel is scarce, electrification is 
receiving attention, and there is not the least doubt 
that during the next few years the use of electric 
traction will be greatly extended. 


Is 








Water Supply and Sanitary 
Engineering in 1919. 


General Conditions. 


THOUGH it is more than a year now since active 
hostilities ceased, it cannot be said that engineering 
works in connection with water supply and sanitary 
engineering have as yet got fully into their stride 
again. To speak the actual truth, but little con- 
structive work has been done. There were many 
reasons why it was impossible at once to resume 
active operations immediately the fighting was over. 
There was the question of labour for one thing, and 
then, again, there was the financial side of the matter. 
There are cases in which work undertaken and 
commenced under a given estimate, but discontinued 
because of the war, will cost to complete very much 
more than the sum originally caleulated as being 
sufficient for the purpose. For such additional 
expenditure new borrowing powers are necessary, anc 
to obtain them takes time. The same may be said of 
the preparation of plans and specifications for new 
works. Although local authorities were given per- 
mission to incur expenditure during the war period 
for such preparation as would enable constructional 
works of prime necessity to be put in hand 
as soon as operations again became possible, 
yet that permission was either overlooked or was dis- 
regarded in many instances, with the result that the 
works in question have not even yet been 
begun. Moreover, with labour in its present mood, 
with costs what they are, and with loans difficult to 
get and carrying a high rate of interest, it is 
hardly to be wondered at that there has been a good 
deal of holding back. Under the circumstances, 
therefore, there is not nearly so much to report as 
used to be the case each year in pre-war times. 
Yet there is work of pressing urgency which must 
soon be done, high prices notwithstanding, and that 
there is a general desire to get forward with it is 
evidenced by the large number of Bills now before 
Parliament. 


War Work. 


It must not be supposed, because very little has 
been said about them and because nearly all per- 
manent. engineering works were stopped, that during 
the war no water supplies or sewage disposal works 
were carried out, for that is very far from being 
the truth. An immense amount of work in connec- 


drainage systems for the numerous camps had to be 
and was executed. Inmany cases the engineering pro- 
blems which had to be faced were by no means easy 
of solution. The sites of camps were frequently 
chosen without sufficient consideration being given 
to'such important points as whether there were avail- 
able adequate water supplies or whether the contour 
and nature of the surrounding country lent itself 
readily to the design and construction of sewage 
disposal works. It was more or less in the nature of 
things that such essential matters should be over- 
looked when the choice was made. The eall for men 
was so sudden and so insistent that sites for camps 
in which to accommodate and train them hed to be 
decided upon in a minimum of time; and it is more 
or less of a compliment to the skill of our engineers 
that they were confidently relied upon to provide 
the necessary equipment for these numerous collec 
tions of large bodies of men. That they did, in the 
large majority of cases, fulfil the requirements of 
aggregates of men, which in many instances repre- 
sented concentrated populations greater than those 
of some quite important towns, is eloquent testimony 
that the trust imposed on them was not misplaced. 
Nevertheless, some exceptionally difficult work had 
to be carried out, and feats not far from miracles were 
performed. How well the work was, on the whole, 
done is evidenced by the remarkably high standard 
of health which was enjoved by our troops, not only 
in this country, but on the various fighting fronts. 
For it must not be forgotten that it was largely 
owing to the ability and foresight of our engineers, 
both civil and military, that such excellent conditions 
in respect of immunity from epidemics throughout 
the war were ensured. We do not, of course, overlook, 
or desire to belittle in any way, the eminent services 
performed by the medical officers, which were entirely 
beyond praise; but the excellent provisions that 
they made would have been to a large extent 
nullified had it not been for the very efficient 
work of the engineers responsible for the supply of 
water and the sanitary arrangements. There were, 
it is true, cases in which the tasks set were too colossal 
in their difficulties to be satisfactorily performed. 
It has been said, for example, that the lack of water 
was the greatest enemy that had to be faced in the 
Gallipoli peninsula. Yet the campaign in that 
region was only abandoned after lasting for many 
months, during which many thousands of the enemy 
were prevented from operating in other directions. 
The stories of how the armies, both in Palestine and 
Mesopotamia, were kept supplied with water reflect 
the highest credit on the engineers responsible for the 
work, nor should we omit to mention the incredibly 
short interval of time which was required to provide 
Jerusalem, after it had been wrested from the Turks, 
with an ample supply of pure water. These things do 
not, however, come within the scope of the present 
notes, which are intended to deal with the past 
twelve months only, and we must rest content with 
the foregoing brief references to them. 


Increase in Costs. 


A good example of the increase in the cost is afforded 
by the case of the Fylde Water Board. That body 
obtained parliamentary powers in 1910 and 1912 for 
the carrying out of new works in connection with the 
extension of its supplies. The sanctioned cost 
amounted to £1,635,364. By reason of conditions 
brought about by the war, that sum is a long way 
short of being sufficient for the completion of the 
works, and consequently application had to be 
sought to borrow an additional amount of no less 
than £1,390,822. That figure was made up of the 
following items :—Additional cost for completing 
the works sanctioned in 1910, £100,601 ; additional 
cost in connection with the high level mains and 
extensions of mains authorised in 1910, £37,430; 
additional cost of Jands, easements and the construe- 
tion of the reservoirs and road diversions sanctioned 
in 1912, £728,161; and additional cost of construc- 
ing the aqueducts sanctioned in 1912, £443,630. 
Furthermore, as the authorised rates and charges 
were not sufficient to meet the interest and sinking 
fund payments, it was found necessary to apply for 
powers to increase the maximum rates by as much as 
50 per cent. for the supplies of water for domestic, 
sanitary and trade, &c., purposes, as well as to farms 
and shipping. Then, too, permission was asked to 
postpone any further payments into the sinking 
furntds. It is noteworthy also that it was sought to 
extend for ten years after the war the period for 
completion of the works authorised in 1910 and for 
twenty years the period for the completion of tho 
works sanctioned in 1912. In the ease of the foregoing, 
the additional costs due to the war do not amount to 
quite twice as much as the original estimates, but we 
are assured that in many instances costs will be found 
to have multiplied by from two and a-half to three 
times those which would have been sufficient in pre- 
war times. 


London Main Drainage. 


During the period of the war very little con- 
structional work was carried out by the London 
County Council on main drainage. Certain works 
which were in progress at the beginning of the war 
were completed. The most important of them was 
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which was urgently required for draining the area 
south of the Albert Docks, an island cut off from the 
main sewerage system. It was put into work in 
January, 1918. In certain cases machinery under 
construction was laid aside for completion after the 
war. Owing to the stoppage thus occasioned, some 
important works which would probably have been 
otherwise completed have not yet been undertaken. 
In July, 1919, the Council approved in principle a 
large scheme of new relief sewers and other works for 
the prevention of flooding. The total cost of the 
scheme in present conditions is estimated at £5,000,000 
to £5,500,000, and it is anticipated that some of the 
work will shortly be put in hand. 


The Metropolitan Water Board. 


As soon as possible after the signing of the Armistice 
the Metropolitan Water Board had under considera- 
tion propositions for recommencing works on which 
progress had been suspended, and to put in hand other 
contemplated works. The construction of the Little- 
ton Reservoir, which is to contain approximately 
7000 million gallons, and for which the original con- 
tract had been let to Dick, Kerr and Co., Limited, was 
suspended by order of the Minister of Munitions early 
in 1916. A contract for the completion of the reser- 
voir was, during last year, let to 8. Pearson and Son, 
Limited, who commenced work in the month of July. 
But little permanent work has as yet been done, 
the contractors being engaged in laying out the 
temporary works which are necessarily of an exten- 
sive character. 

The contract for the construction of a service reser- 
voir to. contain about one million gallons at Castle 
Wood, Shooters Hill, was let to Mr. A. N. Coles, of 
Plymouth, soon after the commencement of the war. 
but the work was suspended at his request in 1916, 
Arrangements were, however, made with him for re- 
commencing the work in April last. The reservoir 
is very nearly completed, and at an early date the 
laying of the necessary connecting mains will be put 
in hand. 

A sontract was let to Messrs. Robinson and Co. 
soon after the commencement of hostilities for the 
construction of two adjacent reservoirs, one on 
Betsom’s Hill, to contain about 250,000 gallons, and 
the other at Westerham Hill, to contain about 300,000 
gallons. This contract was suspended at the instance 
of the contractor soon after the commencement of the 
works, but on the termination of hostilities it was 
resumed. The walls are completed in the case of 
Betsom’s Hill reservoir, and the walls and floor in the 
case of Westerham Hill reservoir. 

In July, 1919, contracts were let to Messrs. Caffin 
and Co. for the construction of two reservoirs, one at 
Eltham, to contain about 2,700,000 gallons, and the 
other at Farnborough, Kent, to contain approximately 
1,500,000 gallons. The work on both these reser- 
voirs is proceeding satisfactorily. 

The designs for the whole of the above-mentioned 
reservoirs are on similar lines, the walls being of mass 
conerete and the roofs of beam and slab reinforced 
concrete construction. Where the walls are on clay 
foundations reinforced toe walls about 3ft. thick have 
been extended from 8ft. to 10ft. below the bottom 
of the reservoir to prevent any possibility of the sliding 
of the wall before the floor and roof can be constructed. 
The walls at Fltham are faced with hard-burnt engi- 
neering bricks, but the remaining reservoirs are left 
with a conerete face. Asphalt is used as a lining in 
the case of Shooters Hill and Westerham Hill, but 
the reservoirs at Betsom’s Hill, Farnborough, and 
Eltham are to be rendered. Drawings are now in 
course of preparation for a service reservoir near 
Bromley to contain about 5 million gallons, and 
another near Bickley to contain about 1,500,000 
gallons. The Board has recently completed the 
sinking of a bore-hole at Sundridge, near Sevenoaks, 
Kent, and the installation of a small triple-expansion 
Worthington pumping engine pumping to its reser- 
voir at Knockholt under a head of about 600ft. 
The bore-hole commences with a diameter of 24in. at 
the top and finishes with a diameter of 16in. Before 
the taking over of the Kent Waterworks Company by 
the Board a second wel had. been commenced at 
West Wickham. It is now in course of completion. 
Early in the year 1919 the Board sanctioned the 
necessary expenditure for the sinking of two addi- 
tional wells in the Kent district, but they have not 
yet been commenced. The buildings have been 
completed and the pumps installed at the new well 
recently sunk at Shortlands, Kent, and the station is 
now in operation. 

Early in the year the Board authorised the installa- 
tion at Hampton of a Diesel engine-driven centri- 
fugal pumping plant capable of delivering 9 million 
gallons per day to the Nunhead Reservoir of the 
Board. The plant is to be placed in an existing build- 
ing from which some old Bull enginesehave been 
removed, and the work is well in hand, A Worthing- 
ton pumping engine which was no longer required 
at the Board’s Brixton Pumping Station has been 
removed and installed at Honor Oak. This pump is 
capable of lifting about 5 million gallons a day from 
Honor Oak Reservoir to the higher level reservoirs 
at Nunhead in time of emergency and exceptional 
demand. 

Soon after the cessation of hostilities the Board 
authorised the expenditure necessary for the laying 





of a large diameter main from Walton-on-Thames 
to Brixton and Honor Oak, and the construction of a 
considerable area of filter beds and a pumping station 
at Walton. The first instalment of filter beds and 
pumping machinery will provide for the supply to 
the Board’s Southern and Kent District of approxi- 
mately 17 million gallons, and subsequent instal- 
ments will be added as required until the total supply 
amounts to about 35 million gallons. In connection 
with this scheme it will be necessary to lay several 
lengths of large-sized mains within the London area. 

Among the several engineering measures which are 
being taken for the general improvement of the under- 
taking may be mentioned the laying of a large 
diameter main in the Northern District from Old Ford 
to Canning Town and to North Woolwich; also the 
extension of an existing large-diameter main from 
Kennington to the neighbourhood of Westminster 
Bridge, and thence in a line adjacent to the southern 
side of the river to London Bridge, where a connection 
will be made to another main of large diameter. 


Insect Life on Sewage Filters. 


A particularly interesting series of articles on 
“Insect Life on Sewage Filters’? was published 
during the year by our contemporary Municipal 
Engineering and the Sanitary Record. The articles, 
which are from the pen of Dr. W. H. Parkinson, Medical 
Officer of Health to the Basford Rural District 
Council, deai specially with the important part 
played by the insect known as Achorutes Viaticus in 
sewage purification processes, and give in detail the 
results of numerous investigations made in connec- 
tion with it. The insect is quite small, being only 
about 2 mm. long, while it is calculated that some four 
millions of it are required to make up one pound 
avoirdupois. Insignificant as it is as a single unit, 
however, it has, wh*n collected in mass on sewage 
filters and under favourable conditions. a most 
important effect. That it acted beneficially in con- 
junction with other insects and organisms in the 
purification of sewage was known, but its exact 
function had not been clearly ascertained kefore the 
publication of the articles in question, which place 
beyond doubt the fact that among other things the 
Achorutes attacks and destroys colloidal matter. 
It is demonstrated that of two filters which are other- 
wise exactly similar, and are operating under precisely 
the same conditions, a very great advantage is 
possessed by that filter which contains the Achorutes 
over that which does not contain them. The presence 
in a filter of the insect in sufficient quantities appears 
entirely to remove all tendency to ponding. Accord- 
ing to Mr. H. D. Bell, who is the manager of the 
Stratford-upon-Avon Sewage Works, and who col- 
laborated with Dr. Parkinson in his investigations, 
the clinker filter beds at his disposal works, in all of 
which the insect is present in enormous quantities, 
have not been cleaned or even touched with a rake 
since February, 1910, the media all the time remaining 
extraordinarily clean. As a consequence of the 
absence of a tendency to cloy, filters are, of course, 
able to deal with larger volumes of sewage. Dr. 
Parkinson's inquiries have led him to the following 
conclusions :—That the advantage attaching to a 
filter bed well supplied with Achorutes exists under 
widely different external conditions ; that it is inde- 
pendent of the concentration of the sewage ; that the 
insects are much more numerous in summer than in 
winter, and that when they are present in greatest 
number the beds are cleanest; and that in winter 
small ponding areas may form, but on the return of 
warmer conditions the colloidal matters are again 
destroyed. The reduction in the numbers of the 
insects in winter time had been noticed by other 
observers. Indeed, Mr. F. T. Hambleton, the manager 
of the Newcastle-under-Lyme Sewage Works, con- 
siders that a mean temperature of 40.5 deg. Fah. 
for ten days is necessary to bring the Achorutes 
again into full activity after a spell of cold. It would 
seem, however, that the winter, though it reduces 
the activity of the insects, does not, in this climate 
at any rate, entirely destroy them, for otherwise the 
Stratford beds would have had to be restocked each 
year, which evidently was not the case. When due 
precautions are taken the insect can apparently be 
transferred from one district to another, so that it is 
possible to inoculate filters which do not possess them 
with colonies derived from filters in which they are 
present in large numbers. 


Manchester's Hawes Water Scheme. 


One of the outstanding events in the domain of 
water supply during the past year was the passing 
through Parliament of the Bill by which Manchester 
sought for, and was granted, powers to obtain a supply 
of water from Hawes Water and other sources in 
its neighbourhood. The lake in question, the mean 
water level of which is nearly 700ft. above sea level, 
lies a mile or two west of Shap Station, on the London 
and North-Western Railway. It is somewhat out 
of the beaten track, and is on that account one of the 
least-visited of the large bodies of water which are 
included in the area known as the Lake District. 
Within its drainage area are the eastern slopes, of the 
huge hill called High Street, the summit of which 
is traversed at a height of 2700ft. by a still traceable 
Roman road. The proposal is to construct a dam 
100ft. high at the eastern end of the lake, thus con- 





siderably increasing its capacity, and to form two 
further but smaller reservoirs in Swindale and Wet 
Sleddale, which lie to the south-east of Hawes Water. 
It is also proposed to divert certain streams which 
will increase the quantity of water available. The 
aqueduct, much of which will have to be in tunnel, is 
about 74 miles long. Part of the catchment area is 
very wet, as much as 100in. and more of rainfall 
being experienced in certain parts, and it is estimated 
that when the scheme is fully developed some 74 
million gallons of water per diem will be obtained 
from the various sources. It is a huge scheme, 
which will take many years to complete, and the 
borrowing powers at present granted amount to 
£10,000,000 in round numbers. Powers were granted 
under somewhat stringent conditions regarding 
compensation water and certain fishery interests, 
and on the understanding that Manchester surrenders 
25 per cent. of the volume of water taken down the 
aqueduct to certain towns between it and Hawes 
Water. 


The Last of ‘‘The Lakes’’ Available,? 


By the allotment of Hawes Water to Manchester, 
as set out in the foregoing paragraph, it would almost 
seem as though the last body of water of any size 
and at sufficient height to provide a gravity supply 
for transmission to any great distance has been 
removed from the list of possible sources of supply 
in the Lake District. Windermere may be ruled out 
at once, if not on account of its low altitude—130ft. 
above sea level—at any rate because of the pollution 
due to the large towns on its banks. Coniston (143ft.), 
Grasmere (208ft.), and Rydal (181ft.) would also be 
unsuitable for more or less the same reasons. Wast 
Water (200ft.), Derwent Water (244ft.), and Bassen- 
thwaite (223ft.) are not high enough, and as regards 
the latter the pollution due to Keswick, &e., 
would have to be removed. Ennerdale (368ft.), 
Buttermere (329ft.), and Crummeck (321ft.), even if 
engineering difficulties could be overecme, would, 
we fancy, only be found sufficiently high to furnish 
supplies to places on the adjacent Cumberland coast. 
There remains only Ullswater, which is a most tempt- 
ing source of supply, seeing that it has an area of 
nearly 33 square miles and an average depth of S82ft. 
Its altitude, however, is only 476ft. above sea level, and 
the engineering work necessary to increase that level 
would have to be on a very extensive and expensive 
scale. Moreover, it would be found a matter of great 
cost to compensate the vested interests along the 
shores. 


Contact Beds. 


It is not often, nowadays, that anyone is found 
who will say a good word for contact beds when other 
methods of sewage disposal are available. The 
remarks made by such a distinguished authority as 
Mr. A. J. Martin, M. Inst. C.E., this year’s President 
of the Association of Managers of Sewage Disposal 
Works, in the opening address which he delivered 
last month, are on that account all the more note- 
worthy. He was, he remarked, one of those who had 
maintained through good and evil report their faith 
in contact beds. The sweeping condemnation passed 
upon them was not, in his opinion, borne out by facts. 
It was stated that certain results could not be obtained 
by contact treatment. Yet those results were actually 
obtained. We were, he said, told that the contact 
bed was wrong in principle. Yet the same objection 
appertained to the activated sludge process. The 
disfavour into which the contact bed had fallen was 
largely due, he believed, to the failure to recognise 
the essential conditions under which it worked. In 
the case of one group of beds which he measured. 
only three-quarters of the effluent which went into 
them at their first filling was discharged. no less 
than 25 per cent. of it being retained by the filtering 
material. The liquid so retained was just 15 per 
cent. of the cubic contents of the beds, oer nearly 
one-half of their normal working capacity, taken at 
33 per cent. of the whole. As time went on the 
amount of tank effiuent dealt with at each filling 
diminished, while that held in the interstices of the 
filtering medium increased, so that when a bed had 
been long in use the volume of liquid permanently 
held up in it might be not far short of that which it 
received at each filling. The liquid so held up by 
the bed, surrounded as it was by air, was under the 
best conditions for purification, and the work went 
on uninterruptedly during the whole period that the 
bed was supposed to be at rest. Not only so, but the 
oxygen dissolved in the retained liquid and the 
nitrates formed in it aided materially in the puri- 
fication of the next dose of tank effluent. He did not 
wish, he added, to claim for the contact bed more 
than its due, but he did claim that, given the same 
consideration as regarded bed material, drainage, 
aeration, and mode of working which was bestowed 
on a trickling filter, the contact bed was a valuable 
instrument for the purification of sewage. Where 
the available fall was too little for a trickling filter 
or where the spraying of tank eftiuent was likely to 
be objected to, a well-designed group of contact 
beds would often save the situation. 


Sheffield’s Novel Proposals. 
Sheffield during the year succeeded in obtaining 
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parliamentary powers to carry out a.somewhat novel 
scheme, though it did not sueceed in persuading 
Parliament to let it go quite so far as wished. Sheffield, 
notwithstanding the additional supply which it 
obtains from the Derwent Valley Works, has of late 
years been hard pressed to provide sufficient water 
for the needs of its quickly growing population. The 
need was felt most severely during the war period 
by reason of the number of new industries which were 
started, all of which called for supplies of water in 
greater or less bulk. Now, in accordance with exist- 
ing Acts of Parli:ment, the water authorities of the 
city are bound to provide nine million gallons of 
compensation water for the river Don, and at 
present the water so provided must be pure 
upland water, though it gets so contaminated long 
before it has reached the end of its journey through 
the city that it is hardly credible that it was ever 
pure! In point of fact, however, as delivered to the 
river channel, it is good wholesome water, quite fit 
for human consumption—identical indeed with a 
large proportion of the city’s existing supply. The 
brilliant idea was conceived to divert this nine million 
gallons of water per day, which is delivered from 
Damflask Reservoir, and to replace it by means of 
water abstracted from the river below the city, and 
also below the sewage disposal works. The suggestion 
was to treat the sewage eftiuent that a clear, 
colourless, sterile, non-putrescible liquid was pro- 
duced, and to pump it up to the point at which it was 
proposed to divert the compensation water from the 
river. The scheme was certainly bold. and in the 
nature of a pis aller. Naturally it met with a good 
deal of opposition before Committee, but in the end 
it was sanctioned in part, permission being given to 
withdraw 4.000.000 gallons for the uses of the city 
and to treat and pump back and deliver into the 
river channel near the point of abstraction an equal 
volume of water taken from the river below the 
sewage effluent outfall. 


sO 


Sewage Treatment and By-products. 


It is pretty certain that the future will witness 
the payment of greater attention to the treatment of 
sewage with a view to making the best possible use 
of it than has been the general rule in the past. 
We have, as have many others, frequently drawn 
attention to the waste of valuable substances which 
takes place when sewage sludge is destroyed, thrown 
away, or simply set aside. At the present time, 
when the necessity for making this country as nearly 
self-supporting as possible has been so prominently 
brought to public notice, it is plain to all that it is 
of the highest importance to develop to the full 
extent of our powers all sources capable of producing 
nitrates in a condition readily assimilable by plant 
life. Hitherto the efforts of the average sanitary engi- 
neer have been directed more to the conver.ion of 
putrescible sewage into innocuous substances and of 
the getting rid of them in the easiest way he could, 
than to the treatment of it in such a manner as to 
produce substances of commercial or agricultura. 
value. Of course, there are noteworthy exceptions, 
but on the whole sewage has been, and still is, generally 
considered to be something noxious which has to be 
gotrid of with the least expense and as quickly as 
may be. The discoveries of numerous workers have 
shown, however, that by suitable treatment products 
may be obtained from certain classes of sewage which 
are of considerable value. The results in the way of 
producing a fertiliser which have been achieved by 
the activated sludge process may be quoted as. an 
example. We look upon it as most probable that 
in the near future it will be the aim and object of the 
Sanitary engineer not only to treat sewage so as to 
render it harmless and incapable of creating a nuis- 
ance, but so as to abstract from it as much in the 
way of by-products as he can. Naturally all cannot 
have such happy financial results as places like 
Bradford and Morley, where, owing to the wool 
industry, the sewage contains much fatty matter, 
which, when separated and recovered, has a consider- 
able market value, while the sludge with the fats 
removed is converted into a fertiliser of much en- 
hanced value as compared with that which it possessed 
in its raw state. But in a large proportion of places 
it will, we believe, be found possible to make quite a 
paying business out of the special treatment of 
sewage with the particular idea in view of recovering 
by-products. The whole matter is, however, 
governed to a great degree by the questions of trans- 
port and the cost of the treatment, and the questicn 
in each case will have to be considered from the point 
of view of whether the final product will be worth 
transporting to the place or places where it can be 
beneficially employed. If the cheapest method of 
disposal, all things being considered, is simply to 
ship away the sludge and dump it in deep water at 
sea, then it is to be feared that such dumping will be 
practised, with the consequent !oss of the whole of 
the potential fertilising and other valuable con- 
stituents of the sludge. We venture to think, however, 
that the time will come when it may be found possible 
so to treat the enormous volumes of sludge that are 
produced every day at the disposal works of, - for 
example, London and Glasgow, as to give good 
financial results, while at the same time producing 
large quantities of good-quality fertilisers as well as 
other valuable matters. 


The Activated Sludge Process. 


Despite the fact that it has had adverse conditions 
te contend with during practically the whole of its 
existence up to the present time, the activated sludge 
system has managed to make a wonderful amount of 
headway. Apart from those abroad, there is now 
quite a number of plants in operation in this country. 
Some of them may perhaps be looked upon as tem- 
porary and brought about by demands attributable 
to the war. Others, on the other hand, certainly 
have every appearance of being permanent, or/at any 
rate of forming nuclei of permanent. installations. 
During the past year a tank to deal with a million 
gallons of sewage per day was completed at the Davy- 
hulme sewage works of the Manchester Corporation. 
Manchester sewage, because it contains so much 
chemical and other trades waste, is decidedly strong, 
and the tank in question would probably be large 
enough to deal with as much as two million gallons 
of ordinary domestic sewage. A small tank was also 
built at Harpenden for the Board of Agriculture and 


Fisheries. We understand that the object is to 
determine with it the actual amount of nitrogen 
conservable from given volumes of sewage and 


thoroughly to test the value of activated sludge as a 
fertiliser. Two other installations have been com- 
pleted, and, in addition, it has been decided to treat 
the whole of the sewage of Reading by the activated 
sludge method. Reading, it may be remarked in 
passing, is fortunate in having two entirely separate 
drainage systems, one for sewage and one for rainfall 
and surface water. It is curious, but it is neverthe- 
less the fact, that after-war conditions have caused 
more delay in the development of the process than 
did those existing while the war lasted. It is, further- 
more, interesting to note that, though inquiries from 
this country have many times exceeded those from 
abroad, vet the orders recently received from abroad 
are four times as numerous as those coming from 
people at home. 








Institution of Mechanical 


Engineers. 

Mr. GEORGE BuRLEY’s paper on “ The Cutting 
Power of Lathe Turning Tools,’ which was delivered 
before the Institution of Mechanical Engineers in 
London on December 15th, and dealt with in our 
issue of the 26th of that month, was read in abstract 
and further discussed at a meeting of the members 
presided over by Professor Stoney at the Engineers’ 
Club, Manchester, on Tuesday, December 23rd. 
There was a very fair attendance and the paper came 
in for a considerable amount of criticism by the 
various speakers, the first being Mr. Daniel Adamson, 
who dealt at considerable length with many of the 
points raised by the author. Speaking from the 
workshop point of view, Mr. Adamson emphasise] 
the necessity for durability in tools, a feature which 
gave a better output on account of the time saved in 
preparing them. With regard to the height at which 
the tool should be placed relatively to the object 
being operated upon, Mr. Adamson said this was 
immaterial if the angles of the tool were similar, but 
in the shops they preferred to set the tool below 
rather than above the centre. He complained of 
the omission of particulars of the small lathe with 
variable speed mechanism mentioned, and said that 
the 2ft. 6in. test bar shown in Fig. 70 in the paper, 
divided into lin. lengths, was too small to give confi- 
dence in the results of the tests. He said the author 
had missed a valuable opportunity of testing the 
results obtained by the braking device shown in 
Fig. 73, and suggested that cast irom was not the best 
material for the brake drum. He said that for 
“push” fits a very fine cut with high speed steel 
gave good results. With regard to roughing cuts, 
Mr. Adamson said that the area of the cut was far 
too small, nor did he think that the conclusions based 
on the experiments with tools of tin. radius and fin. 
desp cut were of sufficient importance. The results 
obtained by speed increment tests, he said, were not 
fair compared with ordinary shop practice, the wear- 
ing out effect being greater with the increase in the 
speed of cutting. On the whole he was disappointed 
that the author had not broken fresh ground in his 
researches. 

Mr. Simpson also criticised some of the author’s 
results and questioned the uniformity of the harden- 
ing of the tools which gave results varying as much as 
15 per vent. He wanted to know whether the tests 
had been. made with freshly ground tools. He said 
the cutting angle governed the power consumption 
and durability, and that for any kind of job the less 
colour there was in the chip the more efficient the 
work done. ‘The colour was increased by crowding 
of the chips, and increased nose radius gave increased 
durability. He also criticised the author's statements 
with regard to the effects of coolants. 

Mr. Edward G. Herbert, commenting on the finish- 
ing tool experiments, pointed out that ordinary work- 
shop finishing speeds were much higher than the 
maximum speeds at which the author could produce 
a satisfactory finish. Probably the form of tool used 
was such as to produce chatter. Turning to the 


durability tests, he pointed out that the author's 





curves would apparently cut the line of zero dura- 





bility at speeds less than 40ft. per minute, thus lead- 
ing to the strange result that neither carbon nor 
high-speed tools would cut at all at the speeds com- 


monly used in the workshop. This result was absurd 
in itself and inconsistent with the author's own 
statement that he had used the same tools on the 
same bar—in the previous series of experiments—- 
at speeds up to 125ft. per minute. It was certain, 
therefore, that the durability curve at the higher 
speeds was not of the simple form given by the author, 
and it seemed unfortunate that the author’s durability 
tests had been broken off at a speed just below that 
at which he (Mr. Herbert) had shown a remarkable 
increase in the durability of the tool to commence. 
The author's research was stated to have been under- 
taken to investigate his (Mr. Herbert's) “‘ remarkable 
results > produced on the Herbert tool steel testing 
machine. The exact bearing of Mr. Burlev’s tests 
on the results he set out to criticise was shown by 
plotting them on the same diagram. Mr. Burley’s 
observations, reduced by calculation from a time- 
durability to an output-durability basis and plotted 
together with the Herbert results, showed a reversal 
in the direction of the curve at a speed of about 20ft. 
per minute. Mr. Burley denied that there was an 
increase of durability between 20ft. and 70ft., but 
offered no evidence. There was abundant evidence 
from workshop and laboratory that this increase 
actually occurred. He quoted an instance given by 
Mr. S. N. Brayshaw, where the output-durability 
of lathe tools was increased seven times by increasing 
the cutting speed. He also instanced a curve pub- 
lished by Captain M. Denis, of the French Artillery, 
embodying the results of tests made on a lathe at 
Puteau Arsenal, Paris. Mr. Burley’s test results were 
shown on that curve by dots extending the diagram 
to the left and displaying an effect similar to that 
observed by Mr. Herbert in connection with dura- 
bility. If Mr. Burley was right the durability would 
meet an untimely end at a very low speed, and they 
were assured there would be no _ resurrection—a 
melancholy prospect. lf Captain Denis was right, 
they could continue to use their tools at the speeds 
at which they were using them. In conclusion, he 
proposed to ask the Cutting Tools Research Com- 
mittee of the Institution of Mechanical Engineers to 
undertake an independent investigation to establish 
the true form of the durability curve of a lathe tool 
taking fine cuts. 

Mr. T. Bevan wished to emphasise the point which 
Mr. Adamson raised regarding the use of the speed 
increment test for comparing the durability of tools. 
It seemed to him that the practical man, on reading 
a paper of this description, where a figure of 50 per 
cent. increase of durability of a tool was given under 
certain conditions over the same tool under other 
conditions, would immediately jump to the con- 
clusion that the 50 per cent. referred either to an 
increased speed, which could be used for the same life 
of tool, or an increased life which could be obtained 
when cutting at the same speed. The figures actually 
given in the paper did not, he said, enable such a con- 
clusion to be drawn Whatever acivantages the 
speed increment test possessed from the point of view 
of experimentation, the results would be more readily 
interpreted if referred to a basis of variation of per- 
missible cutting speed with a constant life. To show 
the effect of the suggested alteration he had taken 
Table 18, which showed the effect of different quan- 
tities of lubricant or coolant on the cutting quality 
of the tool, and had worked out from the figures 
actually given what would be the permissible uniform 
cutting speed for each quantity of coolant to enable 
the tool to stand for twenty minutes. Without 
giving all the figures, the increase of this speed was 
only 8 per cent. for the largest quantity of coolant 
used, as compared with the 38 per cent. increase of 
cutting quality given in the table, and based upon the 
amount of metal removed during a speed increment 
test. In his opinion the 8 per cent. increase of speed 
for the same life more clearly represented the differ- 
ence in the cutting quality of the tool due to the use 
of the coolant. Bearing upon the same point it 
seemed to him that one could not add together the 
percentage increases of cutting quality, as given in the 
paper, for flow of coolant in two separate directions 
A and B and compare this sum with the percentage 
increase obtained when using the flow of coolant in 
the two directions at the same time. Referring to 
Tables 7 and 9, the experiments given there were 
apparently carried out on the same bar and under 
similar conditions, and if converted to a basis of per- 
missible cutting speed for a life of, say, twenty 
minutes, the two results for the same nose radius and 
the same cross section of tool should agree, assuming 
that the relationship between the cutting speed and 
depth of cut as given in formula 6, page 23, correctly 
represented the facts. Comparing those for a }in. 
square section, this would be found to be true, but 
when the section was increased to l}in. square the 
increase of Cutting speed was greater when calculated 
from Table 7 than when calculated from Table 9. It 
seemed to him that the discrepancy between the two 
must lie in the incorrectness of the relationship 
between the cutting speed and the depth of cut. In 
his opinion any formula which gave this relationship 
should include a factor depending upon the ratio of 
nose radius to depth of cut, as the effect of nose radius 
would be influenced by the depth of cut used, and 
wice versa. 
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Railway Matters, 
THe addition of one-halfpenny for each passenger carried 
by the companies controlled by the Metropolitan, District 


and London Electric Railways Companies would bring | 


in £2,500,000 a year. 

ON the 16th ult. the Parliamentary Secretary to the 
Ministry of Transport said that there was a great dearth 
of wagon tarpaulins, but the railway companies were doing 
everything possibie to make good the shortage. 


Ir is announcéd that Mr. W. P. Reid, the locomotive 
superintendent of the North British Railway, retired on 
Deceinber 3lst. He has been succeeded by Mr. W. 
Chalmers, the chief draughtsman, Mr. J. P. Grassick, 
the district locomotive superintendent at Eastfield, is 
to be the running superintendent. 

Tat New Zealand Railways, for the year ended March 
$list, 1919, earned £4,988,63.2, as compared with £4,687,700 
the previous year. Expenditure was £3,308,575, as 
against £3,042,907, and net receipts £1,680,057, as com- 
pared with £1,644,793. The gross receipts per train mile 
were 160d., as against 150.5d. Prospects when normal 
conditions are fully restored are very bright. 


THE number of women employed on the railways of 
the United States was 86,519 on April Ist last and 82,294 
on July Ist, a reduction of 4.9 per cent. The greatest 
reduction was effected amongst those employed in engine 
sheds, where the figures were 779 and 595 respectively, a 
reduction of 23.6 per cent. In clerical work the reduction 
was from 67,548 to 64,602, a decrease of 4.4 per cent. 
watch women 565 were employed on July Ist. 

ACCORDING to a statement by the Ministry of Transport, 
the number of wagons out of service awaiting repairs is 
6 per cent., whilst the percentages of some other countries 
are :—Fvance, 15; Italy, 18; Hungary, 24; Austria, 35; 

foumania, 42; and Bulgaria, 44. The number of loco- 

motives awaiting repairs is 21 per cent. in Gieat Britain, 
as compared with :—France, 22; Italy, 27; Hungary, 
73; Austria, 37; Roumania, 71; and Bulgaria, 63. 

A SPECIAL correspondent was sent recently by the 
Manchester Guardian to Essen, and in the issue of that 
paper for the 23rd ult. an article descriptive of the trans- 
formation at Krupps appeared. The last and the greatest 
of the ** Hindenburg” buildings, covering a suiface of 
about 18 acres, is now devoted to erecting locomotives, the 
tirst of which was delivered at the beginning of December. 
When the shops are in working order one locomotive and 
ten wagons wil be turned out every day. 


Many trading authorities are pressing for the users of the 
railways to be represented on the new Railway Advisory 
Committee, as they are on the Central Wages Board. 
We would, however, point out, as we did on page 592 of 
our issue of December 12th, that the latter-is designed for 
arbitration purposes, and the four representatives from 
the users are, in a sense, to mediate between the four, 
each, from the manage.’s and the men. The Advisory Com- 
mittee, on the other hand, is p-esumably intended for 
practical use. 
direct or through Parliament. 

Ix giving evidence before the Select Committee on 
Transport within the United Kingdom, Sir Herbert 
Walker, the Acting Chairman of the Railway Executive 
Committee, said that there was no formal 
between the Government and the British railways: the 
transactions rested entirely on letters and memoranda. 
The Irish companies are evidently not satisfied with this, 
probably because many counties and baronies are under 
an obligation to contribute towards possible deficits, 
so a Bill is now in Parliament to -‘ confirm certain terms in 
an agreement between his Majesty’s Government and 
the lish railway companies.” 

JUDGMENT was given in the House of Lords on December 
8th in the case North Staffordshire Railway Company 
v. Edge. On July Ist, 1913, the company, in accordance 
with the Act of 1913, put into force a general increase in 
rates—generally known as the 4 per cent. increase—-and, 
different from most other companies, included advances 
in coal and coke rates. Edge and the Staffordshire 
Colliery Owners’ Association objected, and in February, 
1916, as we réad the case, the railway company compro- 
mised with the latter for a smaller increase. Edge main- 
tained that this was undue preference against him, and 
this view was confirmed by the Court of Appeal, and has 
now been supported by the House of Lords. 


DurineG the year ended June 30th, 1918, the railways 
of New South Wales had a net loss of £28,916, but a gain 
of £48,835 on the tramways turned it imto a profit of 
£11,919. For the year 1918-19 the railway loss was 
£211,817, and as the profit from the tramways was 
£18,448, the deticit was one of £193,369. Both passenger 
and goods receipts were higher in the latter year, so that 


the increase was £1,003,293, or L1.2 per cent., of which | 


£444,137 were received from increased rates and fares in 
force from November Ist, 1918. On the other hand, 
working expenses increased £964,003, or 16.2 per cent. 
Wages took £283,000, increased price of coal £16,000, and 
ot other materials £184,000. A strike of the employees, 
the influenza epidemic, and a prolonged drought were 
other misfortunes. 

Ln reporting on a tramcar, belonging to the Tynemouth 
and District Light Railway, which got ovt of control and 
was derailed on September 27th, causing serious injury 
to three passengers, Major Hall considers that the motor- 
man approached the compulsory stopping-place at the 
top of the hill at too high a speed, and therefore, in 
endeavouring to stop, locked his wheels with the hand 
brake. The sanders were in good order, but there was 
little evidence of sanding. Motormen shayild, the inspector 
says, be definitely instructed to make sure that the slipper 
brake is applied with full force before starting down a 
gradient and then released sufficiently to enable the car 
to roll down the hill at the desired speed. When the line 
was opened in 1901 only single-deck cars were permitted. 
Later double-deck cars were allowed, one condition being 
that the superelevation on the curve at the foot of the hill 
shouldbe I }in. throughout. This is not, however, the case 
to-day, and Major Hall recommends that the super- 
elevation be restored without delay. 


As | 


Moreover, the pub.ic can go to the Ministry 


agreement | 


| 
| Notes and Memoranda. 


| Some further exampies of trees used as conduits for the 
water supply of London prior to the advent of cast iron 
pipes were discovered during some excavations in a street 
| off Shaftesbury-avenue, London. Several fir tree trunks, 
about 20ft. in length, were unearthed, with the centre 
bored through at a diameter of 8in. or 10in. They are in 
a fine state of preservation, although it is estimated that 
they have lain underground for at least 200 years. 


In the opinion of Sir G. B. Hunter, chairman of Swan, 
Hunter and Wigham Richardson, Limited, of Wallsend, 
who has recently returned from America, the Americans 
can build ships much faster than British builders can, 
and that as their workmen work hard it will take this 
country all its time to hold its own. British workmen, 
he says, will have to do as much as the American, who 
admit that their best workmen hail from the British ship- 
yards. 

It is reported that steam power is to be displaced by 
electricity in the wooden ships constructed by the United 
States Shipping Board during the war. It is estimatea 
that by this means an additional cargo space will be gained, 
amounting to 500 tons, besides the advantage of electric 
equipment and electrically-driven deck auxiliaries. The 
pian is to remove the existing reciprocating engines and 
other steam equipment, and substitute © Diesel-electric 
engines which will drive a propeller motor directly inside 
the stern. 

THE new wharf being constructed in Ha Ha Bay, at 
Port Alfred, P.Q., Canada, is said to be the first of its kind 
to be built on the St. Lawrence River, where the piers are 
generally made of timber cribbing filled with rock. The 
new wharf, which is 1190ft. long by 65ft. broad, is of pile 
construction, sheathed in below the water-line to prevent 
damage by floating ice. The piles, of round timber, range 
in length between 50it. and 90ft., and were all driven 
from floating plant. The structure requires 2,500,000ft., 
board measure, of timber, and 150 tons of bolts, &e. 


ImMpoRTANT developments, with a considerable exten- 
sion of electric traction, are foreshadowed for the railways 
of the Argentine Republic. It is stated that the Western 
Railway Company will electrify its system down to 
Castlear, 20 miles out of Buenos Aires, at a cost of about 
£1,000,000, and the Southern Railway Company will 

adopt electric traction on its lines to La Plata. It is also 

reported that an Anglo-American financial group is study- 
ing a project for the electrification of a railway from 
Victoria to Diamantina, Brazil, a distance of about 
100 miles. 

WE are informed that a complete revision of the well- 
known Wiring Rules of the Institution oi Electrical 
Engineers is now in hand. The Committee concerned will 
be glad to receive suggestions, in the form of specific 
amendments, for considevation during the revision. These 
suggestions should be addressed to the Secretary of the 
Institution. In this connection, we are also asked to 
state that Wiring Rule 39 has been amended to read as 
follows :—** Except for wiring fittings, the cross-sectional 
area—table, column 
not be less than 0.0015 square inch (1/.044in.). 
cross-sectional aree of fittings wires must not be less than 
0.0010 square inch (1/.036in.).” 

CoMPARATIVE tests have shown, according to the 
| Scientific American, that ethylene is a good substitute for 
| acetylene in cutting and weiding operations. As far as 
| heat of combustion is concerned, ethylene has a slightly 
| higher coefficient. Moreover, in the working of copper it 
has been found impossible to make a satisfactory weld 
with acetylene, because of the formation of carbon and 
the consequent blistering in the weld. This is not the case 
with ethylene. Perfect copper welds have been made by 
using it. In addition to its availability for welding copper, 
the ethylene process of aluininum welding and lead burning 
makes for much better results than does the use of acety- 
lene. Finally, ethylene has been found to possess con- 
siderable value for heating and lighting. 

Many of the Aleutian Islands, which stretch westward 
from Alaska Peninsula towards Asia, bear deposits of 
sulphur of the type called solfataras. Sulphur claims 
have been located at three places on these islands and on 
the peninsula, one of them in the crater of Makuhin 
Voleano, on Unalaska Island. The sulphur deposit is 
the only part of the crater that is permanently free from 
snow and ice, being kept so, according to the Chemical 
Trades Journal, by subterranean heat and by the dis- 
charge of hot sulphurous vapour. In this crater 10,000 
to 15,000 tons of sulphur may be available for mining. 
Another deposit of sulphur is on Akun Island. It covers 
15 or 20 acres, and contains about 1200 tons to the acre. 
Still another is on Stepovak Bay, on the south shore of 
| Alaska Peninsula. 

A CONTRIBUTION to the discussion of a paper on ** Nickel 
Chromium Steels,’’ read before the West of Scotland Iron 
and Steel Institute by Mr. J. H. S. Dickenson, was made 
by Mr. H. Brearley. In his remarks, Mr. Brearley suggests 
that the cause of the divergence of the yield stress diagram 
from the normal on tempering, can be accounted for by 
internal stresses in the specimen. In explanation, he 
says that when a bar of steel is hardened it becomes 
shorter. If the surface is machined off in increments the 
bar gradually lengthens, thus proving that the interior 
of the bar was in elastic compression. A series of hardened 
bars which had been subsequently reheated to various 
temperatures would, under like circumstances, also grow 
longer as increments of surface material were removed ; 
the lengthening, however, would be less the higher the 
reheating temperature, and after tempering at 400-500 
or over it would be negligible in a short bar. When a 
tensile piece is loaded in the testing machine, the stretching 
load begins to oppose the compressive force exerted by 
the- surface of the hardened bar, and sooner or later it 
overcomes it, and the test piece consequently stretches 
of its own accord quite independent of any physical 
deterioration of the crystals corresponding to the yield 
point. The net effect of the simultaneous elongation due 
to elastic deformation, and the balancing of compressive 
stresses, caused by hardening, is that the autographic 
record becomes confused. 
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Miscellanea, 


_ Tae Calcutta Tramways Company has decided to 
inaugurate a service of motor omnibuses in Calcutta. 
Orde:s have been placed for the requisite number of 
vehicles. 

TuE Council of the Institution of Naval Architects offers 
for competition a scholarship of a value of £100 per annum 
for three years, to be awarded on the results of the Board 
of Education examinations in naval architecture and other 
subjects. 

THERE is a proposal in Japan to form a company with a 
capital of about £1,000,000, half of which would be 
American and half native, with the object of producing 
aluminium and utilising for that purpose water powers in 
the Toyama Prefecture. 

Tue Commissioners of the Corporation of Calcutta 
have sanctioned the scheme and estimate amounting to 
Rs. 3,60,200 prepared by the chief enginee:, Calcutta 
Corporation, in consultation with the engineers of the 
Port Commissioners for draining the dock area. 

A CONVEYOR belt, which is claimed to be the largest 
ever made in Canada, was recently supplied by the Dunlop 
Company for one of the grain elevators of the Montreal 
Harbour Commissioners. The belt is 1355ft. long by 
36in. wide and of four-ply thickness, while the weight is 
34 tons. 

Two members of the Indian Cotton Committee are 
strongly of opinion that the Sukkur barrage and the canals 
in connection with it are of such great importance that no 
irrigation project in the Punjab which may afiect the 
supplies of water in the Indus should be undertaken until 
the Sukkur barrage project has been carried out, or a 
decision that it should be abandoned has. been arrived at. 

A VERY crude system of making coke, which must be 
very uneconomical and offensive, customary near Cal- 
cutta, has only recently been more or less suppressed 
by the Bengal Smoke Nuisances Commission. It used to 
be common for heaps of coal, containing about 5 ewt. each, 
to be partially burned on waste land round Calcutta, for 
the sake of the resulting coke, but the smoke produced 
was so objectionable that the practice has Leen prohibited. 


THE Commercial Motor Users’ Association (Inc.) has 
now moved into its new offices on the third floor in the 
building recently vacated by the Eastern Command 
Headquarters Staff at 50, Pall Mall, London, 8.W. 1, and 
communications should in future be addressed to Mr. F. G. 
Bristow, F.C.1.8., general secretary. The telephone 
number and telegraphic address are 5282 Regent and 
** Usamobile London” respectively. The membership 
roll has increased by upwards of 1000 during the past few 
months. 

EXPERIENCE has shown that the practice of enclosing 
metal filament lamps of high candle-power in closed 
fittings is disadvantageous. According to the Technical 
Review, a Swedish engineer, investigating the matter, has 
found that it is the rise in temperature which causes the 
He ran several 
incandescent lamps at temperatures of 200 deg. and 20 deg. 


only at a temperature of 2 deg. or 3deg. C. After some 
hours’ running, in the case of the lamps at a temperature 
of 200 deg. C., the luminous intensity had dropped con- 
siderably, and they were unusable after forty hours’ 
running, whereas with the lamps run at 20 deg. and 3 deg. C. 
the diminution of intensity was inappreciable after that 
period. This is apparently explained by the fact that at 
high temperature the glass of the bulb becomes pcrous 
and air enters the bulb, and it also explains why, where 
large numbers of lamps are arranged close together in 
advertisement signs, &c., they rapidly deteriorate. 

A NEw automatic sub-station has recently been installed 
at Torrance, U.S.A., by the Pacific Electric Railway Com- 
pany. The station is started up by a predetermined 
voltage drop for two seconds in the trolley supply, the 
operation taking from 30 to 40 seconds. When the normal 
voltage is restored the rotary converter is automatically 
shut down within a period, which can be adjusted, of from 
3 to 20 minutes. By means of a thermostat a sustained 
overload will stop the converter, which starts up again 
when the thermostat cools down. The starting switch 
cannot close until all but the pilot brushes are raised, 
and the brushes will not lower until the direct-current 
voltage of the right polarity and strength has been built 
up. In the case of wrong polarity the field of the con- 
verter is automatically reversed. The direct-current con- 
tactors which connect the rotary to the line cannot close 
until all the brushes are down on the commutator. Thermo- 
stats are placed in each bearing to guard against over- 
heating. The main direct-current connector has a relay 
which opens when the contactor has made three successive 
attempts to close on a short cireuit or grounded line. The 
opening of this relay shuts the station down by actuating 
the automatic control circuit. 

Wirx regard to unemployment, trade unions with a 
net membership of 1,500,325, excluding those serving 
with H.M. Forces, reported 2.8 per cent. of their members 
as unemployed at the end of November, as compared with 
2.6 per cent. a month earlier and 0.5 per cent. a year 
earlier. The rise since October is accounted for by the 
increase in unemployment in the engineering trades arising 
from the moulders’ strike. Employment at the collieries 
included in the Board of Trade returns was slightly greater 
than in the previous month, and 22 per cent. greater than 
in November, 1918. In the pig iron industry employ- 
ment continued good, on the whole, though below the 
level of November, 1918. At iron and steel works it was 
fairly good in general, but a number of works were seriously 
affected by transport difficulties. In the engineering 
trades there was much short time and unemployment 
The state of employment in the shipbuilding trades 
showed considerable variation as between different centres, 
and on the whole may be described as fair. In the tin- 
plate trade employment, though hampered by shortage of 
wagons, was good, better than in October, and much better 
than in November, 1918. In the other metal trades it 
ranged from fair to good, some short time being worked 
as a result of the ironmoulders’ strike. 
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SOME MERCANTILE VESSELS OF 1919 


(For description see page 20) 
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Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES.—Mrrceuei.'’s Book Srore, 576, Cangallo, 
OnINA, a WALSH, yn Bhanghel and Hong-Kone. 
EGYPT.—Camo Expasss AGENCY, ihn J my g a “oe 8 Hotel, Cairo. 
FRANCE,—Borveravu AND CHaEVI . Rue de la Banque, Paris. 
AND &s., 136, Bla. ‘St. Germain, Paris. 
INDIA.—A, J. Compripar anp Co., Bombay; THACKER AND Co., 
. Bombay ; ‘THACKER, SPINK AND Co., Calcutta. 
ITALY.—MAGLiowt AND . 307, Corso, Rome ; FRATELLI TREVES, 
Corso Umberto, 1,174, Rome ; RATELLI Booos, Rome ; 
Uxeico HoEptt, Milan: 
JAPAN.—Marozen Co., Tokyo and Yokohama. 
AFRIOA, we. DAWSON AND "gous, Limirep, 7, Sea-street (Box 489), 


petown, 
J. = Jura and Co., Johannesburg, East London, and 
wh 
oroH, Limrrep Melbourne, Sydney 


) peed AnD MULLEN, Melbourn 

‘TKINSON AND Co., Gresham -strest, Adelaide. 
CANADA,—Dawaox, W.. AND Sons, Lrurrep, Manning-chambers, 

‘oron’ 

bh} GorpDon anp Gorcu, Lourrep, 182, Bay-street, Toronto. 
| MONTREAL News Co., 386-388, St. James-street, Montreal, 
m= Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON.—WavaRTNa AND Co., Colom 
TAMAICA, ——EDUCATIONAL Suppty Co., Ringsto 
NEW_ZEALAND. RDON AND GOTCH, fnerrap, pyettinet> and 
ri | 2] «o Caristebereh 5 Urron anp Co., Auckland; J, WisoNn 


Cra A Co., Napier. 
STRAITS SETTLE ENTS.—KELLY anp Watss, Lrurrep, Singapore. 
UNITED STATES MOF AMERICA fone ampere News Co., 83 
and 85, Duane-street, New York Svunscrrerion News Co., 


Chicago. 
me A 5 a nen ek 
oa for the U.S.A.: Tae Brrrish anp CoLONIAL 
%. ix Press, Inc., 1104, Cunard Building. Chicago, and 150, 
Nassau-street. New York. 
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Tae ENGINBER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; ; or it can, if preferred, be 
supplied direct from this office. 


Commencing with the present issue the price has been 
raised to 1s. Od. per copy, by post 1s. 2d., making the 
subscription rates as follows :— 


Half- ea id (including double number) .. £1 11s. 6d. 
Yearly (including two double numbers) .. £3 8s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 


will e. 
Foreign Subscriptions ba Lf received at the rates given pen oe 
Foreign subscribers in advance at these rates will recei 
THR ENGINEER wee ten post free. Subscriptions sent by Post- 
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Canadian Subscriptions— 
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ADVERTISEMENTS. 


*.* The charge for Situations Open and Wanted me Nein erg of 
four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. When an advertisement 
measures an inch or more the — is twelve shillings per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in ‘‘ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial advertisers can alter the te: text and illustrations oe 4 esired, 
subject to the approval of the Proprietors of THE ENGINEER. Alter- 
nate advertisements will be inserted with all practical re mm 
but regularity cannot be guaranteed in any such case. Nie except 
weekly advertisements are taken subject to this ccnifition. 


Advertisements cannot be inserted unless delivered before TWO o’clock 
on Thursday afternoon, and in consequence of the necessity for going 
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PUBLISHER'S NOTICES. 

*,* With this week's number is isoued as a Supplement Four Pages o 
"En jravings Wlustrating British Warships, Aeroplanes, and Locomof 
tives of 1919. Every number as issued by the Publisher includes a 
copy of this Supplement, and Subseribers are requested to notify the 
Jact should they not receive it. 


*.* lf any Subscriber abroad should receive THE ENGINEER in an 
“imperfect or mutilated condition, he wili oblige by giving prompt in- 
Sormation of the fact to the'Publisher, with the name of the Agent through 
whom the paper is obtained. Such inconvenience, if suffered, can be 
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1919—A Retrospect. 





THERE will not readily be found in the industrial 
history of Great Britain any more anxious year than 
that which came to an end two days ago. It opened 
with bright hopes. The world stood—as it still 
stands—in need of well-nigh all the commodities our 
factories and business houses are fitted to provide. 
Order books were full and the means were ready to 
our hands for effecting trade on a scale which would 
have gone far to redeem the value of the sovereign 
and would have provided even the lowest classes of 
society with more than sufficient for their real 
needs. One of our chief competitors had disappeared 
from the field, and the others, with the exception of 
America and in a small degree Japan, were so con- 
cerned with the restoration of their ravaged lands 
that they could give but little attention to foreign 
supplies, Not only did the opportunity exist, but the 
means for profiting by it were there in abundance. 
Our coal mines had escaped the fate of those of 
France ; new sources of iron ore had been opened ; 
oil had been discovered in our very midst; there 
were available for instant use great quantities of 
nearly all the industrial metals; numerous factory 
buildings erected for war purposes were available for 
peaceful vocations; machine tools in vast numbers 
were ready, and needed but suitable modifications ; 
there was in being an army of workpeople far greater 
than we had ever possessed before, and more than 
sufficient to fill the requirements dictated by the 
greatest activity ; capital had been accumulated by 
many manufacturers and traders, and was avail- 
able for immediate use; and, finally, the principles 
of research which were established during the war, 
and the recognition of science which had been wrung 
from the public on the battlefield, held out the promise 
of developments of the first magnitude. It is not to 
be wondered at that many allowed themselves, in 
the early days of 1919, to cherish the belief that 
restoration would take place with great rapidity, 
and that before the twelve months had ended an 
era of unexampled prosperity would have opened. 

The pages of history which deal with immediate 
post-war conditions gave little encouragement to 
such hopes, but although men continually assure 
each other that history repeats itself, they are prone 
enough to believe that the circumstances of their own 
times are such that events will follow a different 
line. .They find reasons for discarding the familiar 
maxim, and all too often lay themselves open to 
grave disappointment. Were we all philosophers, 
we should perchance not be grieved thet industry 
took the course it did; we should have recognised 
it as inevitable, and have felt no more resentment 
than we feel when the falling stone obeys the laws of 
gravity. But such a degree of detachment is im- 
possible. We all suffer by the failure to seize oppor- 
tunity at the flood, and there is not one of us but 
looks back and seeks to saddle someone else with 
the responsibility for it. The fact is, no doubt, that 
no single person or group of persons, or class of 
society, is wholly to blame ; each and all have con- 
tributed in some degree to the result. Where so 
many causes exist, to examine all would occupy a 
great deal of space, ‘and would lead us into fields which 
are not our province, and we propose in this retrospect 
to do no more than glance at a single one, possibly 
the greatest, that has led us to the edge of bank- 
ruptey, when we might by now have retreated far 
from that dangerous brink. 


Labour. 


Had Labour not been blind to its own best interests, 
had it postponed until the regeneration of our trade 
was complete its revolutionary movements, had it 
decided to continue for peaceful ends the magnificent 
effort by which it helped to bring about the success- 
ful conclusion of the war—all would have been well. 





Under ill advice, it took the opposite course. It 
thought it saw in the turmoil the means of establish- 
ing a new order of society, and instead of bending 
to its tasks with redoubled energy and insisting that 
all others should do likewise, it sought every means 
of disturbmg industry, distracting trade, and dis- 
couraging investment. The year was disfigured by a 
succession of disastrous strikes, amongst which four, 
by their “ bad eminence,” attract especial attention— 
the Northern coal miners’ strike of July, the two 
railway strikes, and the moulders’ strike. The harm 
done by them all is incaleulable; the good pro- 
blematical. The ill is not to be measured by the 
immediate monetary loss.to the country, nor the 
good by the apparent gains which Labour won or 
may yet win. The injury to our trade will be re- 
flected in the prolongation of the struggle for—not 
supremacy—but mere equality ; the benefits m the 
form of. higher wages and shorter hours will prove 
illusory if the new wages are worth, in their power of 
purchase, less than the old and if the increased hours 
of leisure are darkened by anxiety and want. Three 
of the strikes were settled in a manner which Labour 
regarded as a victory. They were relatively short- 
lived, and it may be doubted if, on the whole, their 
effect will be so bad as that of the strike that still 
continues, the moulders’ strike, which has run its 
bad course despite many efforts to stem it for nearly 
four months. Long, long after it is over and for- 
gotten, the harm it is doing will remain: and many 
months, probably years, must elapse before the burden 
it is putting upon Labour itself, no less than on all 
other classes of society, is removed. It has attracted 
less attention than the coal mines and railway strikes 
because the public does not suffer directly by it, 
but there is not a person in the realm that is not the 
worse by its perpetuation and not one that will not, 
unknown to himself, suffer from its effects for many 
a long day. 

The efforts made during the year, not in this 
country alone, to handle the Labour problem fill us 
with chagrin. Here, again, men reject the teaching 
of history. They have before them super-abundant 
evidence that no form of committee or arbitration 
board or conciliation board is effective as soon as 
Labour decides to repudiate it. Despite this fact, 
made evident by a hundred examples, no other 


national policy has been found than the continual | 


re-establishment under new names of the same futile 
machinery. Until means have been discovered for 
enforcing the recognition of the rules and regulations 
laid down, all these courts and committees are as 
helpless and as useless in real stress as a judge who 
had not at command the means of enforcing his 
judgments. Labour has, at the moment, one avowed 
object, to rule the land, and unless the general 
remainder of the public—greater in quantity ard 
possessed of the higher elements of intellect—is able 
to set up an effective opposition, it will succeed. 
Inspired with this object, it will not accept advances 
towards conciliation longer than it suits it so to do, 
and we must either be content to allow the country 
to drift into a condition of subjection to those who 
toil with their hands or find new means of preventing 
one section of society, and that not the greater. from 
undermining the welfare of the whole. We cannot 
say too earnestly or with too much emphasis that no 
cure for labour troubles has yet been found, and that 
many of those by whom Labour allows itself to be led 
are resolved that a cure shall not be found. Here 


and there one cure or another, here profit-sharing. . 


there co-partnership, here shop committees, there 
special bonus systems, may appear to be effective, 
but they are as purely local, as surely temporary, as 
the easing of the pain of a decayed tooth by vinegar 
and brown paper. Not until we break away from 
these clinical methods of the nursery, and efiect by 
whatever means may be proper a radical cure, will 
this country—aye, ‘and any other manufacturing 
country—be resvored to complete industrial health. 
The matter is one for politicians, not for engineers, 
but it is one in which engineers by reason of their 
position in the trade of the country are more deeply 
concerned than any other single section of the 
community. 


Production. 


An outstanding characteristic of the year just: 


passed is the number of amalgamations and com- 
binations of manufacturers in the engineering and 
metal trades. How numerous and how great are 
these associations may be gathered from the notes 
which appear on another page of this issue. The 
chief reasons for the sudden development of this form 
of co-operation are not far to seek. They are two 

in number; first, the reduction of competition, 
and, secondly, preparation for specialised production ; 

a third, which stands in a rather different category, 
is the desive to secure uniformity of profits by engag- 
ing in many industries—as, for example, when 
Vickers undertake the manufacture of a variety of 
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products between toys and battleships. From the 
point of view of the engineer, the facilities that these 
amalgamations afford for increased production pro- 
vide matter of the greatest interest. As an example, 
we may take the case of the Agricultural and General 
Engineers, Limited—the A.G.E.—which was organised 
a few months ago. In this corporation there are five 
firms, all with established reputations as makers of 
agricultural machinery and as general engineers. 
As they all sought the same markets, there was, on 
the one hand, a great deal of competition, and, on the 
other, a great deal of duplicated effort. Under the 
new arrangement both these things will be removed. 
Each party to the arrangement will devote itself to 
specialised production by mass methods, and as a 
result none will compete with another. The prin- 
ciple has the defects of its merits—just indeed as 
all mass production has. It used to be a common 
charge against British engineers that they would 
not modify designs to meet the wishes of customers. 
Under mass methods they are less likely than ever 
to make such changes, and the purchaser will be 
forced to accept what the mass-producer elects to 
provide or to seek the assistance of an independent 
firm, to whom he will certainly have to pay a much 
higher price. Whilst there is nothing inherently bad 
in this limitation, it possesses, we are convinced, a 
potential danger. It is already said that the establish- 
ment a few years ago of the British Machine Tool 
Makers’ Association is checking the output of new 
designs. The past years have been too exceptional 
to permit a correct estimation of the degree of truth 
in that statement to be made, but it is not innately 
improbable. With competition diminished and with 
methods and plant standardised, the force encourag- 
ing development is removed and the force opposing 
change is strengthened. There exists, therefore, in 
all such associations an element which tends towards 
stability, and unless. it is kept in check—as, for 
example, in the General Electric Company, of 
Schenectady—by the unremitting efforts of a research 
laboratory, it will inevitably lead to a measure of 
stagnation which independent firms, owing to their 
higher cost of production, will be incapable of pre- 
venting. 

Whilst it is proper that engineers should recognise 
this natural weakness of standardised production, 
they are forced to admit that so great is the present 
need for accelerated output that a method which 
promises so much would have to be accepted, even 
were its defects and danger more imminent and more 
obvious than they are. Mass production, which, of 
course, involves working to a standard, not only 
reduces the cost of manufacture and not only accele- 
rates output by virtue of the methods employed, 
but owing to its nature it is particularly suitable for 
piecework, and piecework in one form or another, is 
it is now admitted even by Labour leaders, the only 
rational system under modern conditions. Payment 
by results must come, not only because the increased 
pay the artisans are enabled to earn under it may help 
to ward off labour troubles, but because nothing but 
increased output can place the sovereign in its old 
position, restore the United Kingdom to its com- 
mercial eminence, reduce the heavy burden of taxa- 
tion, and diminish the cost of living. 


Engineering of the Year. 


When we turn from these general questions to 
the technical side of engineering, we have to admit 
that 1919 was an exceptionally uninteresting year. 
Casting our mind back over it, we are unable to recall 
the introduction of a single novelty of any moment. 
Development, as the columns we devote to-day to 
specific subjects exhibit, took place, but no great 
civil engineering work was completed or begun, and 
with the exception of one or two notable ships of war 
—the Hood, the largest battleship afloat, and the 
Tyrian, the fastest destroyer—little of consequence 
occurred in naval architecture. Machine tool manu- 
facture presented no new features, and the construc- 
tion of locomotives followed conventional lines, if 
we except the second three-cylinder engine begun by 
Mr. Gresley and the second powdered-fuel engine 
built by Mr. Robinson. In stationary engine building 
the continued increase in the size of turbo-generators 
is an outstanding feature, but the large units of the 
year are still under construction; the gas engine 
has made little progress, but the experiments now 
being made with the Still engine, both ashore and 
afloat, are being watched with interest. In this 
engine economy appears to be realised by utilising 
the heat of the jacket and the exhaust for raising 
steam used in the engine itself, but though the results 
so far attained are promising, it would be premature 
to say that they are conclusive. 

The movement towards higher pressures, from 
which much might justly be expected, went no 
further during the year; but, on the other hand, we 
hear that the General Electric Company in America 
continued its experiments with a mercury vapour 





turbine, an engine which works at the other end of 
the thermodynamic scale. 

An event which may be fittingly mentioned in this 
connection was the celebration at the end of August 
of the centenary of the death of James Watt. The 
meetings that took place in Birmingham must be 
regarded but as preliminaries to an ambitious scheme 
for perpetuating the memory of the great engineer 
by the erection of a permanent museum, library 
and meeting hall, and by the founding of a James 
Watt Chair in the University of Birmingham. We 
are glad to know that at the last Council meeting 
of the year the Institution of Mechanical Engineers 
voted a donation of two thousand pounds to this 
scheme, an example which we may hope to see 
followed by all the other engineering institutions. 


Science. 

In the realm of pure science an event of great 
moment terminated the year. A few years ago 
Einstein, working on the principles of relativity, 
expressed the opinion that rays of light would be 
drawn towards the sun by twice the amount explain- 
able by Newtonian gravitational attraction. An 
opportunity for checking this view was presented 
by the eclipse of the sun in May, and later in the 
year it was announced at the Royal Society that 
measurement of the photographic plates showed, as 
Einstein had foretold, that the rays of light from 
certain stars were in their passage close to the disc 
of the sun deflected one and three-quarter seconds 
of arc instead of about three-quarters. The confirma- 
tion was held to upset the whole theory of the ewther, 
and physicists asserted that it overthrew all our 
hypotheses based on the existence of that useful 
medium. 


Conclusion. 


It is natural when completing the survey of a 
year just passed to ask what promise it holds out for 
the year just opening. The reply on this occasion 
is decisive. Nineteen nineteen was a year of prepara- 
tion. It saw the transformation from war to peace, 
it witnessed the fitting out of many new factories 
and the re-establishment of many concerns on a 
new and firmer footing. Opportunities for trade 
exist in unlimited quantities, and the means for 
profiting by them are at hand. But the future is in 
the hands of Labour. If it would but gird itself to 
work instead of talk, to strive instead of to strike. 
much, very much, might be done in the coming twelve 
months to restore the country to ease and content- 
ment and to pave the way towards those years of 
prosperity which can be seen in the near distance, 
but to which we may never attain if envy dictates 
the policy of Labour and if the destruction of the 
community is deemed justifiable if thereby the 
wealthy are brought low. At no time within ow 
memory was there greater activity amongst the 
managers and directors of engineering industries, at 
no time have all the resources of science been so 
heartily welcomed, at no time has the commercial 
aspect of the engineering industry received such 
close attention. The directing and commercial classes 
are doing their utmost to restore the trade of the 
country. Labour hindered them in the past year ; 
will it continue to hinder them in the present ? 








Naval Construction in 1919. 


Hap the war continued for twelve more months, 
the year 1919 would probably have established a 
record for the production of naval tonnage. On the 
eve of the Armistice warships of every description 
were being built in large numbers in Great Britain, 
the United States of America and Germany; while 
the corresponding effort of other belligerent Powers 
was limited only by their resources. The conclusion 
of hostilities naturally led to an all-round reduction 
of these plans, entailing the abandonment of numer- 
ous vessels, for which there was no longer a demand. 
To illustrate the immense scope of international] 
warship building in 1918, the following figures may 
be quoted :—In November of that year Great Britain 
had on order 302 warships and 806 naval auxiliaries ; 
the United States was building hundreds of destroyers, 
submarines, minesweepers and patrol] craft, and had 
placed contracts for many capital ships and light 
cruisers, the execution of which was deferred in order 
to enable the shipbuilding industry to concentrate 
on destroyers and other craft urgently required to 
circumvent the submarine menace. Germany was 
launching submarines at the rate of two per week, 
and had just ordered 437 additional boats. She 

jas, as well, building at a more leisurely pace two 
battleships, four battle-cruisers, about twelve light 
cruisers, and a swarm of surface torpedo craft. Imme- 
diately after the Armistice, the British Admiralty 
cancelled the contracts for 218 war vessels and 
696 auxiliaries; the United States also took steps 





substantially to reducetheir programme; and Germany 
was compelled by, thegArmistice terms to suspend 
naval construction forthwith. Notwithstanding this 
universal deceleration of output, a large amount oj 
tonnage remained to be completed, so that the past 
year was one of great activity in the naval ship- 
building world. 


Great Britain. 


The only capital ship which remains to be delivered 
is the battle-cruiser Hood. She was due to leave 
Clydebank for her trials last November, but having 
been somewhat delayed is not expected at Devon 
port until early in the present month—January. 
Three sister ships—Anson, Howe and Rodney—were 
on the stocks in November, 1918, but were subse 
quently cancelled. As we so recently published « 
complete description of the Hood—vide Tue Enc 
NEER, November 7th—it is not necessary to recapi- 
tulate all the points of this notable ship. She is } 
far the largest vessel in the Royal Navy, her displace 
ment of 41,200 tons giving her an advantage oi 
13,700 tons over the Queen Elizabeth, 12,700 tons 
over the Tiger, and 15,450 tons over the Roya! 
Sovereign. She is 110ft. longer than the Renown, 
hitherto the longest ship in the Navy, and her breadth 
is no less than 104ft. In other respects, however, she 
is not visibly superior to her immediate predecessors. 
The machinery is designed to work up to 144,000 
shaft horse-power for a speed of 31 knots, which is 
1} knots less than the actual speed of the Renown. 
Nor is the Hood’s armament particularly sensational. 
consisting as it does of the eight 15in. guns which 
have become the standard main battery of ou 
capital ships. As regards weight, the secondary 
armament of twelve 5.5in. guns is not so powerful 
as that of earlier vessels. Where the Hood 1s unde: 
stood to score is in her protection against gunfire 
and underwater attack, and the great weight ot 
armour and bulkheading worked into the = ship 
probably accounts for an extremely large percentag« 
of her displacement. She is supposed to embod) 
much ot the dearly purchased oxpeiien:e ot Jutland. 
which revealed a number of unexpectedly vulnerab|: 
points in our battie-cruisers of pre-war design. The 
Hood’s gunnery and fire-control equipment present» 
several novel features, and includes the longest base 
rangefinder ever mounted afloat. Her total cost is 
estimated at £6,025,000, and the annual cost of main 
tenance in full commission at £539,000. 

During the past year many new light cruisers wer 
delivered to the Navy, and others are still in the 
builders’ hands. The largest vessel to be completed 
was the Hawkins, built at Chatham Dockyard. She 
was commissioned in the early autumn as flagship 
of the China Squadron, on which station she ha 
since arrived. A full description of this vessel was 
published in THe ENGINEER of Sept. 26th, 1919. 
The “ Raleigh” class to which she belongs consists 
ot four vessels. The nameship was put afloat by 
W. Beardmore and Co. last summer. but neither the 
Effingham nor Frobisher, which are being built at 
Portsmouth and Devonport respectively, has reached 
the launching stage, though both are eventually 
to be completed. Specially designed in 1915 for 
ocean work in any part of the world, the dimensions 
of the ** Raleigh” class are greatly in excess of the 
light cruiser average, and as applied to them the 
term “light cruiser’’ is obviously a misnomer. 
Their length overall is 605ft., the displacement 9750 
tons, and the legend speed at load draught 30 knots. 
They were originally designed to burn coal and oil, 
but this plan was afterwards altered in three ships ot 
the class to the all-oil principle, the original figure oi 
60,000 shaft horse-power being increased by some 
10,000 units as a result of the change With their 
high speed, great fuel endurance, and battery of 
seven 7.5in. guns, these cruisers should prove « 
terror to future commerce raiders of the Moewe 
type. They are expensive ships, however, the bill 
for the Hawkins amounting to £1,611,839, that for 
the Raleigh being about £150,000 less. 

With the exception of Hawkins, all the light 
cruisers completed in 1919 were of the “C™ or 
Sap. viz., Cairo, Caleutta, Colombo, Delhi 
and Dunedin. Both classes were evolved from the 
Arethusa prototype, and represent a powerful com 
bination of speed and 6in. gun-power. As sea boats, 
however, they are less satisfactory. Those of the 
*C” class average 4190 tons. They are fitted with 
oil-fired boilers and geared turbines of 40,000 shaft 
horse-power. The Carlisle, running her trials a year 
ago, worked up to 40,930 shaft horse-power and 28.45 
knots on the measured mile, but others of the class 
have bettered this performance. The cnly “C” 
cruiser not yet finished is the Cape Town, which 
was launched at Birkenhead in June, and has latel, 
been towed to Pembroke Dockyard for completion. 
Three vessels of the ‘‘D”’ class still to be completed 
are the Durban, Despatch and Diomede, all of which 
have been transferred to Royal yards to be equipped 
for sea. The average displacement is 4700 tons, 
speed 28-29 knots, and each vessel is armed with 
six 6in. guns. Four other “‘ D ”’ cruisers were ordered, 
viz., Daedalus, Daring, Desperate and Dryad, but 
have not been proceeded with. A new light cruiser 
class will come into being with the delivery of the 
<merald and Enterprise, which are being built respec- 
tively by Armstreng-Whitworth and J. Brown and 
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Co. Designed for practically the same speed and 
armament, they are somewhat larger than the 
 D’s,” and, having a higher freeboard, especially 
forward, should prove superior in sea-going qualities. 
At no previous period in its history has the Royal 
Navy possessed so many modern, fast and efticient 
cruisers as it does to-day. Over sixty of these vessels 
are built or completing. The oldest was launched 
nine years ago, the speeds range from 25 knotsupwards, 
and even the smallest cruiser carries at least two 6in. 
guns. 

Between forty and fifty torpedo-boat destroyers 
were added to the Navy during the past twelve 
months, all of them having been Jaid down prior 
to the Armistice. Nine flotilla leaders were delivered 
within the same period. The latter are very powerful 
vessels which would have been rated as third-class 
cruisers a decade ago. The designs differ in small 
details, but the Malcolm is typical of our latest 
flotilla leaders. This vessel was commissioned only 
a few days ago, after completing very successful 
trials in the Clyde. She was built by Cammell-Laird, 
the firm which has constructed so many fine flotilla 
leaders, including the Swift. Her dimensions are :- 
320ft. by 31ft. Yin. by 10ft. Gin.; displacement, 
I8O0L tons; oil-burning boilers; geared turbines of 
10,000 shaft horse-power; speed, 36.5 knots; oil 
capacity, about 500 armament, five 4.7in. 
guns, director controlled, with one 3in. A.A. gun, and 
ix 2lin. torpedo tubes on triple turntables. The 
Malcolm, with her sister ship Mackay, are understood 
to have exceeded the designed speed on trial. The 
largest destroyers completed in 1919 were boats of 
the improved “‘“V” and “ W” type. They average 
1300 tons, and have turbines of 27,000 shaft horse- 
power for a speed of 34 knots, which, with 400 tons 
of oil in the tanks, can be maintained for a distance 
of 1000 miles. Four 4.7in. guns are mounted on the 
centre line, complete with fire control and director 
gear, besides an A.A. gun and six torpedo tubes. 
Accommodation is provided for a ship’s company 
of 130. The smaller and faster “S” and “T” 
classes were also represented among the year’s 
deliveries, of which, indeed, they formed the bulk. 
There are minor variations in the general design of 
these two classes, but the following dimensions, &e.. 
may be taken as approximately correct for the 
displacement, 1065 


TONS ; 


entire group :—-Length, 265ft.; 
tons; engines of 27,000 shaft horse-power ; speed, 
36 knots: armament, three 4in. gums, one 2-pdr. 


A.A. gun. four 21in. torpedo tubes. It will be noticed 
that the power developed by the machinery of these 
boats is equivalent to that of the heavier ‘“* V-W ™ 
type, and consequently the speed is higher. Among 
the fastest of the 1919 ‘‘ T” boats were the Yarrow- 
built Turquoise and Tyrian. The former made 
39.6 knots on the measured mile, while the Tyrian 
reached 39.4 knots on an Admiralty four hours’ run 
in deep water. This is said to be the highest authen- 
ticated speed ever maintained in similar cireum- 
stanses. ‘The Torbay and Tourmaline are two 
vessels of the same c.ass launched during the year by 
John I. Thornycroft and Co., Ld., builders of the 
10-knot Teazer. By one of fate’s ironies, all these new 
deliveries have brought up the destroyer establish- 
ment to a huge total at a time when the personnel 
of the Navy has been greatly reduced by demobilisa- 
tion. It is impossible, therefore, to keep all the new 
boats in commission, and there will be no alternative 
but to place the majority in reserve. 

Submarines, too, were delivered in large numbers 
during 1919. They included four boats of the well- 
known “K” class ‘‘ steamers,” which are capable, 
by virtue of their great size and 24-knot speed, of 
going to sea with the Battle Fleet and taking part in 
all its evolutions. Oddly enough, while four “ K” 
boats were completed in 1919, two earlier units of 
this class were placed on the sale list. One can only 
assume that these two had revealed defects which 
justified their summary condemnation. The Navy 
seems to have adopted the “‘ L”’ class as its favourite 
tvpe of large sea-going submarine. as twenty-four 
of these boats were completed in the period under 
review, and more are to come. As described by Sir 
KE. H. Tennyson d’Eyncourt, the typical “ L”’ sub- 
marine is a boat 231ft. long overall, with an extreme 
breadth of 23ft. 6in. and a mean load draught of 
I3ft. 6in., displacing 890 tons on the surface and 
1070 tons submerged. The Diesel engines used for 
surface propulsion are of 2400 horse-power, and give 
a speed of 17} knots, while eleetro-motors of 1600 
horse-power drive the boat at 10} knots in submerged 
An oil capacity of 76 tons confers a very wide 
radius of action. The armament comprises one 3in. 
or 4in. gun and six 18in. torpedo tubes. With few 
exceptions, all British submarines have tubes of that 
calibre, whereas the German practice was to install 
19.7in. torpedoes, which are naturally much more 
destructive. The difference may explain why so 
many enemy vessels torpedoed by our submarines 
contrived to reach port, whereaS a German torpedo 
usually administered a mortal blow. Certain of the 
“LL” boats completed last year were specially fitted 
for mine-laving. and in them the torpedo armament 
is reduced. In addition to “ K” and “ L” boats, a 
series of ‘‘ H”’ submarines hoisted the White Ensign 
last year, being the latest members of a very numerous 
war-time class. Although based on the original 
American design, the British-built ‘‘ H ’” submarines 
have undergone certain modifications, and in spite 
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of their modest dimensions—171ft. long, 500 tons 
submerged {displacement—they are well liked in the 
Service. Their speed above water is 13 knots, and 
they carry the formidable armament of four 2lin. 
tubes. The ‘‘ R” boats, of which six or seven were 
completed during the year, are faster below water 
than above, and were built with the object of hunting 
enemy submarines. The M.1, our first “‘ submarine 
monitor,” was completed before the Armistice, but 
her two sisters, M.2 and M.3, are not yet finished. 
[t is uncertain whether they are exact replicas of the 
M.1, which mounts a long-range 12in. gun that can 
be aimed and discharged when the vessel is practically 
submerged. It has been rumoured that the later 
““M’s”’ may carry guns of still greater power, but 
details are unobtainable. In any case. the M.1 
may prove historic as the forerunner of the sub- 
mersible mastodons which many naval students 
believe will supersede the floating capital ship. 

No review of the past year would be complet? 
without some allusion to the Navy’s aircraft carriers. 
Two of these vessels are being completed, the Eagle 
being so far advanced that she is expected to begin 
her trials in the early spring. She is now at Ports- 
mouth Dockyard, having been towed there from 
Elswick, where she was built. Armstrong, Whit- 
worth and Co. also built the Hermes, the second ship 
of this type, albeit considerably smaller. She is 
being finished off at Devonport. It is commonly 
supposed that the Eagle, which was laid down as the 
Chilean battleship Cochrane, is merely a duplicate of 
the Canada—ex Latorre—originally her sister ship. 
but without the latter’s armament. This is incorrect. 
When it was decided to convert the Eagle into an 
aircraft carrier, important changes were made in the 
design, the displacement being reduced from 28,000 
to 26,200 tons, while the shaft horse-power of the 
machinery was increased from 37,000 to 55,000 units, 
thus raising the speed from 22} to 24 knots. In her 
new guise the Eagle wili have only one funnel, 
which, placed as it is on the extreme starboard beam, 
will leave the whole of the port side of the deck clear 
for aeroplanes to take off and alight. The Hermes 
might not improperly be styled an aircraft cruiser, 
since her displacement is only 10,950 and her speed 
25 knots. Her cruiser character is accentuated by 
the armament of ten 6in. guns and four 4in. A.A. 
guns. She may also be equipped for sowing mines 
and firing torpedoes. Broadly speaking, she is an 
up-to-date edition of the French Foudre, launched 
some twenty-five years since. 

From the foregoing summary of a year’s progress, 
it will rightly be inferred that British naval con- 
struction followed more or less conventional lines, 
and has not yet responded to the influence of the 
ultra-modern school of thought, which regards the 
battleship as already dead and pins its faith wholly 
to aircraft and submersibles. At the same time, the 
provision of aircraft carriers, on the one hand, and of 
a few “submersible monitors,” on the other, shows 
that the British Admiralty is by no means blind to 
the possibilities of the new factors in naval warfare. 


The United States. 


For much of the information recorded in this and 
the following sections we are indebted to “ Fighting 
Ships,” advanced details of the new volume having 
been kindly placed at our disposal. A good deal of 
uncertainty has existed as to the American post-war 
programme of naval construction, but it seems that 
a big effort is now being made to catch up arrears in 
capital ship tonnage, which was unavoidably neglected 
during the war. Of the ten battleships authorised 
under the three years’ programme of 1916, only the 
first four have been commenced—the Maryland in 
1917 and the West Virginia, Colorado and Washington 
in 1919. The first two are being built at Newport 
News, and the second two at Camden, N.J. All four 
are of uniform type, the dimensions being :—-Length, 
600ft.; beam, 97ft.; a mean draught just over 30ft.; 
and a displacement of 32,600 tons. These dimensions 
have been adhered to in all battleships from and 
including the Pennsylvania, laid down in 1913. 
Where the * Maryland ”’ class differs is in the arma- 
ment. Instead of the usual twelve l4in., they are 
to mount eight 16in. guns of a new mark, firing a 
projectile of 2100 lb.—180 lb. héavier than the 
British 15in. shell. They will carry also fourteen 
5in. rapid-fire guns, and two submerged torpedo 
tubes. As is customary in Ameriean ships, great 
attention has been paid to armouring. The side 
amidships is protected by l4in. to I6in. plates, 
thinning towards the bow and stern. The port plates 
of the gun-houses are built of 18in. armour. The 5in. 
battery is left unprotected, as in preceding ships. 
Turbines with electric reduction gear are to be fitted, 
28,900 shaft horse-power and a speed of 21 knots 





moment of writing, and the delay may indicate 
further modifications of the plans, which have been 
severely criticised. Of the ten scout cruisers—Nos. 4 
to 13—only the first three are in hand ; but material 
is being assembled for the remaining seven, which 
are expected to be laid down at an early date. They 
are said to be of 7100 tons, with a speed of 35 knots. 

The enormous scale of destroyer construction on 
which the United States embarked when it entered 
the war may be gauged by the fact that during the 
past year upwards of 100 boats were launched and 
completed, while an even larger number remain to 
be delivered The majority are of the flush-decked 
type which has demonstrated its excellent nautical 
qualities. Sixty-eight of these vessels are of standard 
design, viz., 310ft. long and 1215 tons in displacement, 
with machinery of 26,000 to 27,000 shaft horse-power 
for a speed of 35 knots. They mount the truly 
imposing armament of four 5in. rapid-fire guns, one 
3in. A.A. gun, and twelve 2lin. torpedo tubes. The 
others are of practically the same tonnage and speed, 
but mount 4in. guns in place of 5in. The submarine 
programme is less advanced, but launches and de- 
liveries in 1919 amounted to some thirty boats. The 
largest of these were the AA 2 and AA 3, of 1490 
tons submerged, 20 knots surface speed, and a battery 
of four torpedo tubes. Fifty-two of Mr. Ford's 
‘“* Eagle ’ boats for submarine-hunting were delivered 
in 1919, which, added to the number previously com- 
pleted, makes a total of 105, exclusive of twelve which 
are being completed for the Italian Government. 
The ‘“ Eagles” are really modified editions of our 
“PP” boats, though somewhat slower and more 
heavily armed. Miscellaneous American construc- 
tion in the past year included forty submarine 
chasers, thirty-one “‘ Bird” class mine-sweepers, and 
various small anxiliaries. The American Navy is 
less well off than our own in respect of personnel, 
and the shortage of officers and men is so acute that 
many ships listed as in ** full commission ” have only 
a nucleus crew on board. 


Japan. 

No large warships were completed for the Japanese 
Navy during 1919, but the Nagato and Mutsu are 
well advanced and two new capital ships, the Kaga 
and Tosa, were to have been laid down in September. 
As the Japanese authorities are distinctly reticent 
as regards their latest ships, practically nothing 
whatever is known about the Nagato and her con- 
sorts ; it is even uncertain whether they are battile- 
ships or battle-cruisers. The light cruisers Tatsuta 
and Tenriu, which are very similar to our early “CC” 
class, have been completed ; while the Kuma, which 
is understood to be a larger ship, was launched at 
Sasebo in June. Four other light cruisers are on the 
stocks. Among the destroyers launched or com- 
pleted in the year were six of the “* Minekaze ”’ class, 
which are almost twin sisters to our “V”’ boats. 
They are of 1345 tons, 34 knots speed, and mount 
four 4.7in. guns and six torpedo tubes. There is 
no reliable intelligence about Japanese submarine 
construction, but Nos. 14 and 22 to 26 are reported 
building or completing. 


France. 


It is now possible to announce, on the authority 
of the French Ministry of Marine, that the four 
battleships of the ‘‘ Normandie” class are to be pro- 
ceeded with. The original design has been altered 
very considerably, as will be seen by the following 
table :— 


New design. 


Original design. 
Twelve 13. 4in. 


Armament Twelve 13. 4in. ; 
Twenty-four 5. 5in. Eighteen 5. 5in. 
Speed 21 knots 25 knots 


Furthermore, the new design provides for special 
anti-torpedo protection not included in the first plans. 
Apparently the displacement is to remain at 25,230 
tons and the length at 574ft., though it is doubtful 
whether these measurements will be compatible 
with the much higher speed which is projected. 
Apart from the four battleships, which were laid down 
as long ago as 1913, French production has been 
confined to poussiére navale, such as sloops, gunboats, 
&e. The sloops are admittedly modelled on British 
designs, but are, nevertheless, improvements on our 
‘** Flower” class, and should prove useful for such 
duties as training personnel and showing the flag. 
It is understood that several of them are propelled 
by Diesel engines. Two large submarines, Fulton 
and Regnault, were launched in 1919. 


Italy. 


The most interesting item of news from Italy is 


being aimed at. Two battleships authorised in 1915 |that the Government has decided to resume work 


were launched last year, the California in November | on the battleship Caracciolo, which was laid down at 


and the Tennessee in April. Both are of 32.300 tons Castellamare in October, 1914, and abandoned i 


displacement and belong to the ‘“ New Mexico” | 


the following year. The Colombo and Colonna, two 


type, the details of which are well known. A mishap | other battleships of the same type, are also to be 
marked the launch of the California at Mare Island | completed ; but the fourth vessel, Morosini, is to be 


Navy Yard last November. 


harbour. The damage, however, was slight, and is 
not expected to delay her completion. None of the 
American battle-cruisers have heen laid down at the 


As the vessel left the | dismantled. 


slip the brakes failed to arrest her momentum, and | be te 
she crashed into a jetty on the opposite side of the |‘ improved Queen Elizabeths.’ 
| Length, 66lft. by 97ft. by 30ft.; displacement, 


| 30,900 tons ; c 
‘and 27 knots, boilers to burn coal and oil. 


The design has been revised, and the 
hree ships may now be appropriately described as 
Details are :— 


machinery, 105,000 shaft horse-power 
Arma- 











THE. ENGINEER 





Jan. 2, 1920 








ment: Eight l5in., fourteen 6in., eight 4in., and 
sixteen 2-pdr. A.A. guns. Six powerful ‘* Esplo- 
ratori,’ or scout cruisers, of 2300 tons and 34 knots, 
are building, together with eight large destroyers, 
four submarines and three monitors. 


Minor Navies. 

There is little of interest to record in connection 
with the minor navies. It is noteworthy, however, 
that the submarine is not enjoying the vogue which 
was predicted for it. On the contrary, surface craft, 


such as destroyers, gunboats, &¢., appear to be as | 2 : ; : - 
Ae peed He | achieved by varying the quantity of steam supplied 


much in demand as ever. It is interesting to note 
that the Bolshevist régime in Russia is more or less 
indifferent to sea power, judging from the state of 
the Baltic dockyards and of the naval programme 
generally. It is only in the Black Sea, where General 
Denikin is in control, that the shipbuilding industry 
exhibits any sign of life. From there it is reported 
that work was recommenced last November on the 
battleship Demokratiya—ex Emperor Nicholas 1I.— 
as also on the four light cruisers of the “‘ Admiral ” 
class, all of which were laid down in 1913-14 at 
Nikolaieff. As the Demokratiya and the light cruisers 
Admiral Nakhimoff and Admiral Lazareff are already 
in the water, there is a reasonable prospect of their 
eventual completion. Four large destroyers are also 
reported to be completing at the same yard. 

Apparently a certain amount of naval construction 
is still going on in Germany, of which the Allies no 
doubt are taking cognisance, but space wili not 
permit us to describe the many vessels, from battle- 
ships to destroyers, which are lying in various stages 
of completion. Perhaps the most interesting of these 
vessels are the destroyers laid down shortly before 
the Armistice, a few of which are almost completed. 
On 1400 tons displacement they were to steam at 
38 knots, and each was armed with four 5.9in. guns. 
There could be no clearer proof of the impression 
which the brilliant “gun fighting’ of our own 
torpedo-boat destroyers had made on the German 
mind. 








Locomotives and Rolling Stock in 
1919, 


THE public had during the past year so many 
indications of the dearth of rolling stock of all kinds 
on British railways that it is hardly necessary to say 
that there are very few developments to record. 
Periods of dearth are not, as a rule, the most pro- 
pitious for progress. During them men are concerned 


reader—operates the fuel feed screws, and the one on 


the right hand drives the fan, but the gearing is so 
arranged that, should the necessity arise, either engine, 
by a simple arrangement of clutches, can be made to 
drive the air fan and the fuel feed screws. Each engine 
is provided with its own steam pipe connection to the 
boiler, with a separate steam regulating valve on the 
fire-box back. It is immaterial which of these valves 
is opened first, as a special automatic arrangement 
always ensures the fan engine being started before 
the engine actuating the fuel feed screws 

The regulation of the speed of the fan engine is 


to it by means of the regulating valve on the back of 
the fire-box, in conjunction with the pressure gauge 
shown to the right on the illustration of the tender 
front. For the fuel screws, in addition to varying the 
speed by means of throttling in conjunction with the 
gauge shown to the left of the tender illustration, 
there is a two-speed gear-box interposed between 
the engine and the feed screw worms, and any range 
of speed to meet the lowest and highest consumption 
of fuel can be obtained. 

To provide against failure of one of the flexible 
connections between engine and tender, a device is 
fitted which enables both engines to be run and regu- 
lated on the other pipe. : 

Referring to the illustration of the fire-box back, 
three regulating screws will be seen above the foot- 
board on the left-hand side. The one in the toreground 
of the picture operates the damper C, which controls 
the admission of air to the space surrounding the fuel 
inlet nozzle, and the other two control the dampers KE, 
admitting air behind the brickwork, which enters the 
combustion chamber by the ports D upper 
illustration on full-page Supplement of our issue 
on April 25th, 1919. Mr. Robinson is determined to 
thrash the fuel problem out, and he informs us that 
a sister engine to No. 422 is now being fitted up to 
burn oil or colloidal mixtures. Colloidal fuel, we 
may.,be forgiven for reminding our readers, is made 
by suspending a solid fuel—coal dust, for example— 
in heavy oil. 

The London and North-Western.—The 
Mr. Bowen Cooke at Crewe presents a good case in 
point. He has recently introduced a number of detail 
improvements with a view to increasing efficiency and 
economy. 

“Junk” rings, a modification of those used on 
hydraulic engines, have been fitted to pistons both on 
the ‘* Claughton ”’ and “ Prince of Wales ” classes of 
express passenger engines, a practice which permits 
of the piston rings being detached from the piston 
without the necessity either of drawing the piston-rod 


see 


work of 


= 
lengths of piping, with a bore of nothing less than fin. 
diameter. 

The question of lubrication to cylinders on the 
‘* superheated ’”’ classes of engines has not been 
neglected. Oil feed pipes have been reduced from six 
in number to four, economy being thereby effected 
both in regard to the length of pipes and the number 
of connections and the number of pumps in the mech- 
anical lubricator itself. 

Then, again, in regard to boiler work, variou: 
methods have been introduced conducing to economy. 
The life of copper tube plates, for instance, has been 
increased by at least 75 per cent. by the insertion o! 
beaded liners, which are inserted in the large smoke 
tube holes when these latter require rose-bitting oui 
and the intermediate bridges become proportionate!) 
weaker. Another item worthy of mention is th: 
fitting of protection caps over the ends of large smok« 
tubes in superheated boilers. The processes ot 
acetylene and electric welding have been introduced 
with marked suceess, and grooves and eracks in 
boiler plates are welded instead of being patched. 
Engine splashers are made from plates bent to shap: 
and welded round the edges. In numerous other 
engine parts repairs are satisfactorily dealt with by 
the welding process. 

With regard to North-Western engines, we lear 
that the number of ‘ classes ’’ will be reduced a 
occasion permits, with the object as time goes on oi 
running three classes of engines only, which will be 
represented by the 6ft. 6in. six-coupled ‘* Claughton 
express passenger engine, the 6ft. six-coupled ‘* Prince 
of Wales,” available for passenger or goods traftic, 
and the 4ft. 3in. eight-coupled goods engine, all fitted 
with superheated boilers. 

Although the subject does not fall strictly under 
the heading of this article, it may not be quite out ot 
place to mention a few of the developments that 
must be placed to the credit of the year in the Crew: 
works themselves. 

The tool shop was extended, {the staff therein 
increased by upwards of 25 per cent., and machines, 
such as oscillating tool grinders, universal grinders. 
cutter grinders, bevel cutting machines, gear hobbing 
machines, backing-off lathes, &e., were added to 
the previously existing plant. In the fitting shop 
proper numerous turret and automatic lathes, high 
speed planing machines, and;Asquith drills, some ot 
which were Jent by the Ministry of Munitions during 
the war, were subsequently taken over by the com- 
pany at an agreed valuation. 

Considerable attention, too, was paid to the 
boiler shop. New machinery was installed, the 
whole being re-grouped for the purpose of co-ordinat 
ing in regular sequence the various operations from 
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G.C.R. POWDERED FUEL LOCOMOTIVE—FIRE-BOX BACK AND AUXILIARY ENGINES 


more with output than with new inventions, and they 
wisely proceed with familiar designs which can be 
repeated rapidly rather than branch out into the 
fields of experiment. In these circumstances we can 
feel no surprise that British locomotive engineers 
have very little new to present, and that such develop- 
ments as took place are little more than modifications 
of previously existing designs. 

The Great Central.—On April 25th last we published 
a fairly full description, with drawings, of the ex- 
tremely interesting engine for burning pulverised 
coal which Mr. Robinson had introduced on the Great 
Central Railway, and to-day we are able to give—see 
Supplement—a general view of the second engine, 
No. 422, of the same kind. We give herewith also a 
view of the fire-box back and a view of the auxiliary 
engines in the front of the tender. These engines 
supply the air pressure and work the fuel feed screws. 

Normally, the engine on the left hand—facing the 


from the crosshead, or of removing the piston head 
from the rod, the life of the latter being increased by 
at least 25 per cent. 

Great economy has been‘effected by the substitu- 
tion of cast iron quadrant blocks—Joy’s valve gear- 
with white metal faces, in place of bronze blocks, for, 
whereas the latter had invariably to be scrapped on 
excessive wear becoming apparent, the former can 


| being increased. 


be re-metalled, and therefore last an indefinite length | 


of time. 

A considerable amount of attention has been paid 
to the question of axle-box lubrication. One of the 
obvious disadvantages contingent upon long oil pipes 
leading from the footplate is that leakages occur at 
the connections, a further disadvantage being that 
the feed is liable to be intermittent in the not infre- 
quent event of air locks. In order to obviate these 
disadvantages, standard oil-boxes have been fitted 
to all axle-boxes, permitting of short and straight 


| 


the time the boiler plates enter one end of the shop 
until they emerge the other end as a complete boiler. 

Great improvement is being effected in lighting, 
the old system of arc Jamps being superseded by 
}-watt electric lamps, and the power house plaut is 
Two new power and lighting sets of 
1000 kilowatts and 375 kilowatts respectively are being 
laid down, the former a turbo-generator set, the latter 
a triple-expansion reciprocating set. 

In the wheel shop two new wheel lathes by Craven 
Brothers, Limited, of Manchester, driven by separate 
electric motors and capable of taking wheels having 
a diameter of anything up to 7ft., were erected. 
The same output from these two lathes is obtained 
as from the four old pattern lathes, which were 
removed, and are being sent for use in one or other 
of the steam sheds up and down the line. Built-up 


| cranks are now disconnected in @ new hydraulic 


press, by means of which the men engaged in this 
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work are enabled to show an increased output and 
to earn @ proportionately increased weekly wage. 
In addition to the two lathes just mentioned, three 
other and similar wheel lathes were put down in the 
erecting shops. 

With a view to increasing the output from the 
forge, several new and additional gas producers 
complete with stationary boilers were erected in the 
steel works, the whole of the previously existing plant 
being thereby made available for the forge alone, 
the new plant supplying gas to the steel foundry 
melting furnaces. 

In the rail mill a new electric charging machine by 
Wellman, Seaver and Head, Limit«d, for getting rail 
ingots in and out of the furnaces will shortly be 
installed, and the waste gas from the furnaces will be 
utilised for firing four new boilers which will supply 
steam to the rail mill engine, steam from the existing 
hoilers thus becoming available for other purposes. 
I'wo additional air compressors will shortly be laid 
down, one electrically driven with a pumping capacity 
of 550 cubic feet per minute, the other steam driven 
with a pumping capacity of 250 cubic feet per minute, 
and each with a working pressure of 100 lb. per square 
inch. Plans already nearly completed are being pre- 
pared for an entirely new erecting shop for large 
engines. 

As is generally known, for a considerable number 
of years past a speciality at Crewe has been that of 
drop forging, and the latest accession to the plant is 
a 4-ton Brett hammer, which was laid down in the 
winter of 1917 originally for the purpose of turning 
out the trunnion brackets of 8in. howitzer guns, a 
job which the Ministry of Munitions confessed had 
prior to being tackled at Crewe ‘“ been considered 
almost impossible to produce as a stamping,’’ and the 
production of which in this form was ‘‘ the means of 
great saving to the State.’’ It is of interest to note 
that the whole of the Walschaerts’ valve gear for 
Mr. Cooke’s latest express passenger engines, the 
well-known ‘“ Claughton ’* class, is now produced 
under the drop hammer. 

The Great Western.—Swindon devoted the year to 
building locomotives of the Great Western standard 


tvpes 2-8-0, 2-8-0T, and 2-6-0. The only new 
departure was engine No. 4700— illustrated in a 


Supplement to-day. It is of the 2-8-0 type, with 
68in. driving wheels, cylinders 19in. by 30in., and 
225 1b. pressure. The boiler is standard with the 
Great Western existing 2-8-0 and 4-6-0 types, while 
the wheels, motion, and pony truck are standard 
with the 2-6-0 type, the cylinders being standard for 
all outside cylinder engines, except that they are bored 
jin. larger in diameter. The following particulars 
of this engine, No. 4700, may be useful :— 


Cylinders 


Diameter. . 19in. 

Stroke , 30in. 

Steam ports 31l4in. by 1 fin. 

Exhaust 3l4in. by 44in. 
Boiler— 

Barrel 14ft. 10in. 


Diameter outside 4ft. 10%3/,¢in. and 5ft. 6in. 


Fire-box 


Outside Mt. by 5ft. 9in. by 4ft. 
Inside 8ft. 27/,¢in. by 4ft. 9in. by 3ft. 25/, in. 
Height 6ft. 6}in. and 5ft. O}in. 

Tubes- 


No. 112, dia. jin., length 15ft. 8tin. 
No. 176, dia. 2in., length 15ft. 2” /,gin. 


No. 14, dia. 5}in., length 15ft. 27 gin. 


Superheater tubes .. 
Fire tubes 
Fire tubes 

Heating surface 
Superheater tube: .. 
Fire tubes 


330.05 square feet 
1686.60 square feet 





Fire-box .. 154.78 square feet 
Total ; ae 2171.43 square feet 
Area of fire-grate 27.07 square feet 
Wheels 
Pony 3ft. 2in. 
Leading 5ft. Sin. 
P Driving ; Sift. 8in. 
; Intermediate .. 5ft. Bin. 
Ci Tire: eat 
Water capacity of tender 3500 gallons 


25 Ih. 


Working pressure 22 
30,460 Tb. 


Tractive effort 

The North-Eastern.— During the year Sir Vincent 
Raven introduced a new type of locomotive on the 
North-Eastern Railway, and has several examples 
in hand at Darlington. They are known as the T 3 
class, and are three-cylinder, eight-wheeled coupled 
mineral engines, with eyvlinders 18}in. diameter by 
26in. stroke and wheels 4ft. 7}in. diameter, spread 
over a wheel] base of 18ft. 6in. The three cylinders 
and valve chests are in one casting. The latter are 
common to all three cylinders, with the three exhaust 
chambers separate to the bottom of blast-pipe. Two 
of the piston valves are placed on each side of the 
central cylinder, and the third valve on top of that 
cylinder; they are driven by three sets of link 
motion. The working pressure of the boiler is 180 lb. 
per square inch, and at 85 per cent. of it the maximtin 
tractive force exerted is 36,963 Ib. The total heating 
surface is 2094 square feet, and a Schmidt superheater 
is fitted. 

These locomotives are provided with sélf-trimming 
tenders having a capacity of 5} tons of coal and 
4125 gallons of water. In working order the engine 
weighs 7] tons 12 ewt., and the tender 44 tons 2 ewt.. 
making in all 115 tons 14 ewt. They have been 
designed to deal with heavy freight traffic, hauling 
trucks up to 1400 tons on a gradient of 1 in 200 
and are being put into traffic in the Newcastle dis- 
trict. 

Another class of engines duplicate in every possible 





respect to these mineral locomotives is being built 
for fast goods traffic. In them the wheel arrangement 
will be 4-6-0 instead of 0-8-0, and the wheel dia- 
meter 5ft. 8in. in place of 4ft. 74in. 

We hope to give drawings of both engines in due 
course, and in the meantime reproduce a photograph- 
se) Supplement—of one of the mineral engines. 


The South-Eastern and Chatham.—-In April last 
the first of a new series of locomotives, rebuilt as 
superheaters to the designs of Mr. R. E. L. Maunsell, 
was put into service. This engine, No. 179, is illus- 
trated in our Supplement to-day. 

The original engines of the series were saturated 
steam locomotives built specially with 6ft. 6in. dia- 
meter wheels for working the boat train traffic over 
the Chatham section of the South-Eastern and 
Chatham Railway between Victoria and Dover, and 
they are the heaviest engines of their type permissible 
on that section of the line. The problem, therefore, 
in rebuilding them as superheaters was not to exceed 
materially the original weight, and so skilfully was 
it handled that, although the fire-box and grate area 
have been enlarged and the boiler has had the super- 
heater added, thus increasing the efficiency and 
utility of the engine, still the original weight has only 
heen exceeded by a.total of 5 ewt. 

The superheater is of “‘ the return tube live heat ” 
type of the design introduced by Mr. Maunsell in his 
previous new types, namely, the 2-6-4 tank and the 
2-6-0 tender engines. The superheater header and 
regulator, piston valves, and pistons are interchange- 
able with the latter engines. 

This rebuilt engine has given such satisfactory 
results that ten more are now under reconstruction 
at the works of Beyer, Peacock and Co., Limited, 
Manchester, and when they are completed another set 
of ten will be put in hand. 

The following list of dimensions shows the com- 
parison before and after rebuilding :— 


Original Aebuilt 
> aturated superheated 
engine:, engine.. 
Cylinder 
Diaineter 19in. 19in. 
Stroke .. 26in. 26in. 
Valves Slide valye Piston valve: 


(10in. dia.) 


Wheels, diameter .. 6ft. Gin. 6ft. Gin. 


Evaporating surface 


Tubes .... 1396 sq. ft. Large tubes, 
322.25 sq. ft. 
Small tubes, 
827.6 sq. ft. 
Fire-box 136 sq. ft. 127.13 sq. ft. 
Superheater -- 228 sq. ft. 
Total . 1532 sq. ft. .. 1504.98 sq. ft. 
Grate area i 21.15 sq. ft. .. 24 sq. ft. 
Working pressure .. 180 lb. 180 lb. 


Total weight in working order-— 
Engine. . 52 tons 5 ewt. 
Tender... 39 tons .. 


52 tons 10 ewt. 
39 tons 


The Great Eastern.—During the year, owing to 
concentration on repairs, this company built only one 
new engine in its shops, a 0-6-0 coal engine of the 
1240 class, the total number of engines of this class 
being now thirty, all of which are fitted with super- 
heating apparatus, whilst twenty are fitted with 
combination steam and vacuum brakes. The 
stock fitted with superheating apparatus now con- 
sists of these thirty engines of the 1240 class, the 
forty engines of the 1500 class, thirty-six of the 
4-4-0 engines of the ‘Claud Hamilton” type, 
thirty-eight rebuilt 4-4-0 engines of the 700 class, 
ten of the 0-6—0 coal engines of the 1210 class, and 
the 0-6-2 tank engine No. 1001. Five superheated 
coal engines, 0-6-0 type, are in course of construction. 
These engines are to have 1500 class boilers, with 
180 lb. boiler pressure, and are to be fitted with Robin- 
son superheaters and piston valves and with com- 
bination ejectors for steam and vacuum brakes. 
The company has on loan from the Government 
thirty-eight 2-8-0 superheater engines and twenty 
express engines of the 1500 class are being built for 
it by Beardmore’s. 

The Great Northern.—Mr. Gresley has very little 
of interest to report in connection with locomotives, 
but we refer to Great Northern work on rolling stock 
later on in this article. About ten side tank a d 
thirteen goods engines, both of the 0-6-0 type, were 
built during the year, and fifteen 2-8-0 coal engines 
of the standard type were purchased. 


The London and South-Western. In our issue of 
November Ist, 1918, we illustrated some 4-6-0 
passenger express engines designed by Mr. Urie, 
and mentioned that ten were in hand. They were 
completed during the year, and are now in service. 
A series of goods engines of the same type, but with 
the coupled wheels Ift. less in diameter—that is to 
say, 5ft. 7in. in lieu of 6ft. Tin.—is in hand. The 
details are in a great measure common to the two 
types, the boiler, bogies, tender, axles, boxes, guides, 
&c., being duplicates, whilst the cylinder and motion 
of the goods engines are the same as for the .6ft. 
driver engines of 1914. 

Mr. Urie is also building two classes of tank engines 
for goods working, one with the 4—8-0 and the other 
with the 4-6-0 wheel arrangement. The cylinders for 
the former are the same as those for the above- 
mentioned express engine, and the eylinders for the 
latter the same as those for the goods engine. The 
motion in both cases is the same as that for the 
express locomotive. 





Scottish and Irish Railways.—-The mechanical 
engineers of the railway companies of Scotland and 
Ireland have little or no new locomotive work to 
report. Mr. Glover, of the Great Northern Railway 
Company (Ireland), continues his policy of fitting 
superheaters to all new boilers, either for new engines 
or when re-boilering old engines, and following the 
example of the Great Eastern, made a good many 
years ago, he has fitted a superheater to an engine 
with flat slide valves, but the engine has not been in 
service long enough to say whether the results will 
prove satisfactory or not. The Glasgow and South- 
Western received from the North British Locomotive 
Company delivery of ten 0-6-2 side tank engines 
designed for general goods traffic. They are saturated 
steam engines with flat slide valves, Stephenson link 
motion, and inside cylinders. These engines are 
chiefly employed in the Ayr, Ardrossan, and Glasgow 
districts, and are, we understand, doing excellent: 
work. The North British turned out at Cowlair< 
seven shunting engines and two intermediate engines, 
and received from the North British Locomotive 
Company a number of main line goods and tank 
engines. 


Rolling Stock. 


It must be admitted that this record of locomotive 
building during 1919 is rather lacking in interest, and 
to pursue it further would be valueless, as none of 
the other companies either at home or in France 
have anything new to show. We turn therefore 
to the question of rolling stock, which presents several 
new features. 


The Great Northern.—Our readers are familiar with 
the ingenious articulated suburban trains devised by 
Mr. Gresley, in which a bogie is placed at the junction 
of two carriages. Two trains of this kind were built 
by the Great Northern during the year, and the 
following passages are taken from a memorandum 
on them prepared by Mr. Gresley. 

Modern carriages are constructed to run on two 
bogies, and each carriage is a separate unit in the 
formation of atrain. Four-wheel bogie carriages vary 
in length from 50ft. to 60ft. and the bogie wheel base 
is generally 8ft. The overhang from the centre of 
the bogie to the headstock is about S8ft. at each end. 
The centres of the bogies of two adjacent coaches 
are therefore about 20ft. apart, but the distance 
between the centres of the bogies of a carriage varies 
from 40ft. to 48ft. according to the length of the 
carriage. 

Carriages constructed on the articulated principle 
consist of two or more bodies permanently connected 
together, each set comprising one unit. The bogies 
are so disposed that their centres are all equidistant. 
Bogies are placed under the outer ends of each unit 
about Sft. from the headstock to the centre of the 
bogie. The other bogies are placed under the adjacent 
ends of each of the bodies forming the set. Thus 
under a two-bodied set there are three bogies ; under 
a three-bodied set there are four bogies; under a 
four-bodied set there are five bogies, and so on. Sets 
consisting of five bodies on six bogies have been 
running for some years, and there is no reason why 
even longer sets consisting of more bodies should 
not be constructed where the traffic justifies the use 
of such large units. 

There are four main advantages to be derived from 
the use of articulated coaches: (1) Improved riding, 
(2) reduced weight, (3) reduced first cost, (4) reduced 
running cost. 

(1) Improved Riding is due to the fact that there is 
no overhang of the bodies beyond the bogies, the 
adjacent ends of each body being carried on the bogie 
centre. 

The most comfortable part of any bogie carriage 
is that situated between the bogies, as there is between 
these points a minimum amount of lateral movement 
when entering curves and passing over crossings. 
The greatest lateral movement on ordinary bogie 
carriages is felt over the ends of the coaches which 
overhang the bogies. In an articulated carriage there 
is no overhang. 

Ordinary bogie carriages are also subjected to lateral 
movements and tendencies to rolling from the adjoin- 
ing carriages to which they are coupled. In an 
articulated carriage this cannot happen, as although 
the units forming the carriages are perfectly free to 
adapt themselves to any curve, all relative movement 
laterally or any tendency to roll between any two 
bodies is absolutely prevented. 

The train resistance of articulated coaches is less 
than ordinary bogie carriages, because there are no 
side buffers to be compressed when passing round 
curves, each body forming the unit having centre 
couplings only. Anyone standing in the vestibules 
between ordinary bogie carriages is familiar with the 
noise and side slogger when running, whether on the 
straight or on curves. In an articulated carriage 
there is no side slogger and therefore no noise. 
Articulated carriages follow the true centre line of the 
track and do not wander frorn side to side as do 
ordinary bogie carriages. 

(2) Reduced Weight.—-The reduction in the weight 
of the train depends upon the number of bodies form- 
ing the unit. The reduction in a two-bodied unit is 
about 10 per cent., and this reduction increases 
according to the number of bodies forming the unit, 
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and when compared with six-wheel bogie stock is over | similar design are on order. The illustrations of the 


20 per cent. 


(3) Reduced First Cost.—Cost is, of course, reduced, 


as the weight is reduced, but to a greater extent, 
because the reduction in weight is in bogies and wheels, 
and those are the most costly parts of a carriage, 
both trom a constructional and maintenance point of 
view. 

(+) Reduced Running Cost is due to reduced weight | 
The saving in running 


and reduced train resistance. 








vehicle show the essential features so well that it is 
unnecessary to devote space to a detailed deseription, 
but we may call attention to the fact that handles 
on the seat backs take the place of straps, and that 
each train has seating accommodation for two 
hundred and ninety-two persons, as against the two 


| hundred and sixty-eight in the earlier trains. 


The South-Eastern and Chatham.—-During the past 


| year a number of open and covered goods wagons of a 





METROPOLITAN RAILWAY—NEW TYPE COACH 


costs is, of course, most marked in the case of electric 
stock, as it is well known that the current consump- 
tion is practically proportionate to the deadweight 
of the train. 

The Metropolitan.—We deal with the new Metro- 
politan coaches first, for selfish reasons and because 
the degree of crowding on the underground railways 
ot London is probably worse than elsewhere. Years 
ago, when the two-door and three-door coaches were 
introduced, criticism was silenced by statistics, but we 
imagine no traffe manager had any conception that 
coaches would be called upon to earry more than the 
numbers for which they were designed, and that the 





| carrying capacity of 12 tons of coal. 


completely new design were built at Ashford works. 
The outstanding feature of the design is the use of a 
standard underframe, brake, and draw gear, which are 


| also common to ballast wagons, highway vehicle 
trucks, and twin timber trucks. The underframe, 
which is now 17ft. over the headstocks, is built 


throughout of British standard sections. The wheel 
base is 9ft. 6in. To enable the open wagons to be 
used for the conveyance of coal as well as general 
merchandise the sides have been raised to 4ft. O4in. 
and top side doors added. These wagons have a 
A 25-ton goods 
brake van was also built, and in a short time a number 








INTERIOR OF METROPOLITAN NEW TYPE COACH 


difficulties of ingress and egress would be increased 
by the crowd of passengers standing in the passages 
and round the doorways. It now abundantly 
clear that, however defensible the two and three-door 
coaches were under the old conditions—and it is by 
no means certain that they were ever wholly satis- 
factory—there can be no question that the type has 
to go, and that better means for entering and leaving 
trains must be provided. To meet this obvious need 
the Metropolitan Railway has introduced a new type 
of coach—illustrated herewith—and has had one 
complete train built by the Metropolitan Carriage, 
Wagon and Finance Company at Saltley. The train 


is 


is composed of six cars, and a hundred more cars of a 


of these vehicles will be put into service to replace 


trains were built by this company, each consisting of 
eight coaches 54ft. long, with a spare coach in each 
case, which at times is run in the train, then making 
nine vehicles ‘ 
ally built for the American Army and completed at 
the time of the Armistice was signed was converted 
into two kitchen cars, two third-class restaurant cars, 
one third-class carriage, and eleven brake vans, 
and one ambulance train used for “‘ home service’ 
is being converted into seven sundry vans, two brake 
composite and one kitchen car. 





vans of a lighter type. 
The Great Eastern.—Two new bogie suburban 


in all. One ambulance train origin- 








Forty main line 


brake thirds on order from the Midland Carriag:. 
Company are well in hand, whilst. fifteen 20-ton goods 
brakes have been built and 100 10-ton wagons and 
seventy-five 12-ton wagons have been purchase 
and 500 covered goods wagons have been placed on 
order with private firms. 

The North British.—This company turned out five 
semi-corridor carriages and received from the Cravens 
Railway Carriage and Wagon Company, Limited, ot 
Darnall, Sheffield, three all-steel dining cars. They 
are composite carriages completely provided 
dining, and are to be followed by two third-ela 
dining carriages and one partly open first-cla 
carriage for supplementary dining, 


fon 











Merchant Shipping in 1919. 


| 
| Wurx the exception of the years of war, durin 
| which nothing could be published at all, the year 1919 
|is the most uninteresting year on record as far 
shipbuilding is concerned. The blight of standardisi 
ten and fabrication was over everything, 
necessary as it was. there is no denying the fact tha 
it made shivbuilding matters extraordinarily dull to 
|study. For the much worse blight of Government 
| interference less can be said, and its effects are fa: 
| more serious, but happily the shipping industry 
} gradually shaking itself free. 
| British Passenger Steamers.—Naturally, during tli 
|} war passenger shipbuilding was suspended almost 
| entirely and the whole resources of the country wer 
| focussed on the far more important cargo steamers 
| The result is that of the year 1919 there is very litth 
| to record in this direction, save that contained 
| the promise that the present year will be one of thi 
| most interesting in the history of passenger steamer> 
| A certain number of ships laid downsince the Armistic: 
have reached the launching stage, and a certain nun 
ber of others whose construction was held up during 
the war are being completed. Amongst the latt 
the most important is the 30,000-ton White Sta: 
Homeric, which will shortly leave Harland and Wolff's 
|}yard. Another noteworthy the Union 
Castle Arundel Castle, of round about 18,000 tons, 
which is being fitted out at the same establishment. 
In the Bratton Castle the straight line principle his 
been adopted for the first time in a passenger vessel, 
and the results of the experiment at sea are looked 
forward to with very considerable interest. 
Most of the liner yards are very fully 
in reconditioning the large number ot 
steamers which were stripped to fit them for trans 
por. or auxiliary cruiser duty. It goes without saying 
that the opportunity is being taken to work-in a con 


and 


it 


vessel is 





occupied 
first-class 


| siderable number of improvements ; but labour being 


short and the ships being urgently needed, the change- 
are not being carried out to the extent which might 
be imagined, nor indeed to the extent which was at 
first planned. Every big ship is being run to the 
limit of her ability, but when things ease there 1- 
expected to be a number of cases of modernising 
amounting almost to rebuilding. Among the ships 
which will be so remodelled are, it is understood, the 
White Star “ Big Four ’—Cedrie, Celtic, Adriatic. 
and Baltic—which are to be taken in hand and have 
their passenger accommodation brought right up to 
date, especially in the direction of increasing the 
number of bathrooms and private suites. 

As regards new construction the tendency through- 
out the country is in the direction of medium-sized 
vessels of between 14,000 and 20,000 tons, having « 
large carrying capacity and speed of about 16 knots. 
The replacing of the Lusitania and Britannic is being 
left until things are more normal and cut-throat 
competition is once again the rule. 

The Cunard group has in hand the construction 
of over twenty ships of the Tuscania and Franconi: 
types, but is very successfully keeping its plans 
secret until they are nearer fruition. The only point 
to which it has given full publicity is the fact that all 
its new steamers are to have geared turbines and bur: 
oil fuel, and in the meantime the Cunard’s existing 
steamers are being converted from coal burne’s as 
quickly as circumstances permit. In the case of the 
\quitania it is stated that the change will bring the 
stokehold erew down from 350 to about 50. 

The Canadian Pacifie Company is proceeding 
steadily with the construction of its ““ Metagama ” 
class with many improvements, and for the Pacific 
the Empress of Canada, now being built at Fairfield 
will prove to be an even finer ship than the Russia 
and Asia. 

In the Channel steamers type the standard size 
has increased to well over 2000 tons and the standard 
speed to 24 knots. Geared turbines and cruise! 
stern are, as with the bigger ships, the order of the day. 

In the direction of excursion steamers very little 
is being done. The war losses were heavy and the 
1919 season was a good one, but there is a genera! 
feeling of uncertainty, and even reputable second- 
hand steamers are having great difficulty in finding 
purchasers. One of the great troubles in this trade 
is the question of coal. With a general tendency 
among coal-heavers to refuse to work after dark 
and the impossibility of stowing very much fuel in 
vhis type of ship, the owner is left with the alternative 
of running every other day only or of turning to oil. 
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And there is very little doubt as to what the popular 
decision will be. But few orders are now being 
placed pending the announcement of the Government’s 
policy in disposing of their paddle mine-sweepers. 

British Cargo Steamers.—-Practically the whole of 
the new tonnage of the year was of standard types, 
although some vessels have been altered so much by 
purchasers under Lord Inchcape’s scheme that they 
are scarcely recognisable as such. As an instance of 
this practice the Elder Dempster Company, which 
was amongst the heaviest sutferers by the war, has 
fitted passenger accommodation for about one hun- 
dred in each of the cargo steamers which it has pur- 
chased on the stocks. 

With the purely cargo companies there is, of course, 
less alteration to meet special trades, but most owners 
have taken the opportunity of getting rid of the 


should desire something to “ lick creation”’ toactas a 
figurehead to their mercantile marine, even if it has 
to be run at a consistent loss. For this purpose the 
United States Shipping Board is constructing two 
1000ft. liners which are to have a sea speed of 30 knots 
and are to run from a specially constructed base at 
Montauk Point to Liverpool. Up to now the con- 
tract for these ships has been neither cancelled nor 
altered. 

American trooping being finished, the Shipping 
Board is turning its attention to capturing the con- 
tinental services formerly run by the Hamburg- 
American and North German Lloyd Companies and 
establishing a first-class service between North and 
South America. One of the unmistakable signs 
that it is entering the competition with European 
lines really seriously is the fact that it has been decided 


British Standard Ships. 


Type. Length, Beam. Moulded Load Gross D.W. 
rr. depth. | draught. tonnage.’ tonnage. 
ft. in. ft. in. ft. in. | ft.in. Approx. 
A 400 0 62 0 310 | 250 5030 8,175 
B 400 0 62 0 310 } 251 5030 8,075 
C 331 0 46 6 256 | 218 3000 5,050 
D 285 0 419 21 3 Ww 0 2300 2,980 
E _376 0 51 6 290 | 239 4400 7,020 
F 411 6 55 6 29.0 28.8 6440 10,800 
G 450 0 58 0 40 0 290 8000 10,800 
H 303 0 43 0 23 0 19 6 2800 3,860 
N 411 6 55 6 38 2 28 0 6500 10,500 

400 0 53 0 35 5 264 5680 9,000 

385 0 52 0 29 0 240 4600 7,520 

400 0 52 0 31.0 25 1 5250 7,885 
Z 400 0 52 0 310 25 1 5800 8.000 


hideous one-masted anti-submarine rig and of making 
their “* War Babies” look like ships. The first new 
ships breaking right away trom standard principles 
are mostly of the coasting tramp type, and although 
they made a poor start owing to the uncertain position 
of the trade with regard to railway competition, they 
are now catching up well, and the yards which 
specialise in these little vessels have as much work 
as they can do. Many of them are already choked 
with Scandinavian orders, which this country is 
executing in fulfilment of its wartime obligations. 

Minor Craft.-With regard to barges, tugs, and 
steam fishing vessels, the release and sale of an 
enormous number of Government vessels has relieved 
the situation, and new orders are coming in quietly 
but regularly. Most of these vessels again are natur- 
ally built to standardised designs, and, in the case of 
the tugs especially, the designs are not always par- 
ticularly popular with the men who have to run them. 
But they are proving, generally speaking, to be very 
satisfactory on service. 

The Royal Dockyards.—The labour world is very 
anxious that the Government shall accept mercantile 
contracts in the Royal Yards as an alternative to 
discharging men or letting the establishments to 
private firms. The matter is under official considera- 
tion, but there are many and obvious difficulties in 
the way of carrying it into execution in an efficient 
and economical manner. 

American Competition.._American competition is 
certainly one of the most serious problems of the 
moment and of the immediate future. It is true to 
say that we are lucky to exchange German competition 
for American, but one can have too much of a good 
thing, and our American rivals most certainly have 
to be taken very seriously indeed. Given freedom 
from official restraint, there is not the least doubt 
that the British shipping industry can hold its own 
with the American. A certain number of our advan- 
tages come from the other side. principally in the fact 
that American capital is not nearly as interested in 
shipping as it is in the industrial and railway invest- 
ments which give much quicker returns. Again, 
there is the fact that young America does not care for 
the sea, especially in big ships where a more or less 
rigid discipline is absolutely necessary. The third 
point in our favour is that labour in America is even 
more troublesome than in England, and even though 
the most troublesome are’s are not those engaged in 
shipbuilding, American shipping has labour trouble 
enough and to spare, as is shown by the recent San 
Francisco dockers’ strike, when the water-front men 
coolly demanded 10 per cent. of the dividends of one 
shipping company and 25 per cent. of the assets of 
another. These are on one side of the scale, and on 
the other is the fact that America is in the position 
to buy the brains of the world, that both design and 
workmanship are capable of improving very rapidly 
under these conditions, and that America has an 
enormous fleet to start with. 

That America should want to take a very much 
greiter part in Atlantic ferrying is only natural. 
The New York and Philadelphia are wonderful ships 
and have good work in them still, but there is no 
getting away from the fact that they are thirty years 
‘old, and as such are not very attractive to the fastidi- 
ous passenger. Their younger sisters, St. Louis and 
St. Paul, are far more worn out than they, and in 
addition the last named suffered by capsizing in New 
York harbour in 1918. These vessels and two Atlantic 
Transport Liners comprising the whole of the Am rican 
Atlantic passenger fleet, it is only natural that they 


Boilers. | I.H.P. Speed. Remarks. 
' 

Three 2500 1] Single screw. 

Three 2500 1 Single screw. 

Three 2200 114 Single screw. 

Two 1900 113 Single-screw coaster. 

Three 2500 114 Single screw. 

Three 3650 12 Single screw. 

Three 5500 13 Twin screw. 

Two 1400 104 Single screw. 

Three 2300 103 Streight-line fabricated. Geared 

' turbines and water-tube bcilers. 

Three 3650 12 Single screw. Shelter deck. 

Three 2500 113 Single screw. 

Three 2500 ie Single screw. Converted oiler. 
Three 2500 i Single-serew oiler. 


to fit these steamers with bars and open them directly 
they are outside the three-mile limit ! 

Up to now almost the entire results of the American 
shipbuilding effort are found in cargo steamers 
broadly divided into some half-dozen classes. The 
best known are the ‘“* Wests ” of round about 8800 tons 
deadweight, which are produced by the Pacific yards, 
the bigger ships, with a capacity of 10,000 tons and 
over, which mostly come from Bethlehem yards, the 
rather smaller fabricated steamers which are built by 
the Submarine Boat Corporation and the Govern- 
ment’s own shipyards, and the lake ships which are 
built in inland yards and whose size is limited to 
about 3000 tons gross by the locks on the Welland 
Canal. In addition to these there are the various 
types of wooden steamers, which did the work for 
which they were specially designed, but which as a 
rule falllamentably short of peace-time requirements. 

Practically all these steamships have been criticised 
severely on both sides of the Atlantic, but before 
taking these criticisms seriously it must be remem- 
bered, first, that a large proportion of them are 
purely political and must be diseounted as such, and 
secondly, that the ships were built for a special pur- 
pose and under very special conditions. The danger 
to American shipbuilding is that these special methods 
may have become a habit, but it would be dangerous 
to reckon on that fect in estimating a competition. 

Japan.—_-Owing to their having to import prac- 
tically all materials, the shipbuilding industry of 
Japan suffers frcm disadvantages which the cheap- 
ness of labour can hardly counteract. In agreement 
with the Allies, and especially with the United States, 
Japan undertook to build a number of merchant 
ships in exchange for shipbuilding material. A con- 
siderable number of these ships were discarded after 
a month or twos’ service. During the year Japan 
has been busy replacing these ships. while the bigger 
yards have been turning out some splendid vessels for 
the native lines. Immediately after the Armistice 
Japanese shipbuilding slumped and “a number of 
yards closed down. Those which were sound enough 
to weather the first few months were amply rewarded, 
and the industry is now in a very prosperous state and 
has sufficient orders to oceupy it for years to come. 

France.—French shipowners have shown a very 
strong disinclination to replace their liner tonnage 
while cargo rates are so high. On the other hand, the 
French Government is naturally very anxious that 
national prestige should be maintained, for which 
reason it is building a number of passenger ships 
which will be put under the management of esta- 
blished companies. One or two of these ships are 
being built in national dockyards, vessels of moderate 
tonnage and very high speed, and on account of their 
suitability for naval work it is understood that the 
yovernment is coming to an arrangement whereby 
the Navy shall have a very considerable say in their 
running and manning. 

Germany.—Owing to the disorganisation of the 
country it appeared early in the year as though ship- 
building costs were about to reach an extraordinary 
figure, and this fact was used by the German repre- 
sentatives at Paris to plead for mitigation of the ship- 
building terms of the Armistice. When the Allies 
firmly rejected these pleas the Government and 
labour appear to have pulled together remarkably. 
The North Sea workmen have voluntarily gone back 
to piecework in order to increase production, and in 
spite of our demands there is every indication that 
Germany will enter the shipping field again in a very 
few years. 





It is rather an interesting sidelight on German 
shipbuilding to recall the advent of the Deutschland 
in 1900 and the manner in which the Germans 
attempted to persuade the world that the premier 
place in shipbuilding had passed from England to 
Germany. The Deutschland is now the Victoria 
Louise, and is in such a deplorable state that up to 
now the Allies have not thought it worth while insist- 
ing upon her surrender. 

Holland.—The high price of tonnage has greatly 
increased the building speed of the Dutch yards and 
they are now turning out steamers from the inter- 
mediate liner type down to the coasting tramp. A 
few small motor ships are being built, but the prin- 
ciple has not found very great favour with Dutch 
owners. 

Scandinavia.—In the Scandinavian countries, and 
especially in Denmark, the motor ship has gained a 
firmer hold than anywhere else. The East Asiatic 
Company, having given the type a thorough trial, 
has just ordered a further seventeen big ships. 

All the Scandinavian companies, particularly 
Norway, have heavy war losses to make good, and the 
fact that the British Government has loyally fulfilled 
its obligation and has permitted a large quantity of 
Norwegian tonnage to be built in British yards, has 
considerably increased our prestige in that country. 
Many critics say that we have been too considerate 
to Norway, but that is a matter of opinion. 

Italy.—In Italy the motor ship is gaining popularity, 
chiefly on account of the price of imported coal. The 
Ansaldo Company is turning out a standard type of 
5600-ton motor ship which is proving very successful 
and gaining great favour. Austrian tonnage for- 
merly owned in Trieste is claimed by the Italians to 
have automatically become Italian property with the 
port, and although the point has not been definitely 
decided in their favour, it is probable that their con- 
tention will be allowed. 

Otherwise the most notable additions to Italian 
tonnage have been a number of “ war” steamers 
which the Shipping Controller has transferred to 
Italian owners. 

Belgium.—With the goodwill of the civilised world 
the Belgian ports and shipping concerns are re- 
establishing themselves remarkably quickly. The 
Red Star Line has returned to Antwerp and is already 
making up the leeway of war. 

Concrete Ships.—The opportunities of “‘ stone * ships 
died with the war, and one after another the shipyards 
designed to build them have closed down or are doing 
so in the near future. It was entirely a matter of 
comparative efficiency. for the statements of the 
critics who maintained that concrete ships were 
neither strong nor seaworthy have not been borne 
out by their history. Two barges broke their backs 
and considerable notice was taken of the occurrence 
in the Press. But they only did what thousands of 
wooden and steel barges have done by taking the 
ground unevenly. Similarly, a barge has foundered 
recently, but the report stated that the water came in 
through the hatches and not through the hull. 

One of the claims made by the advocates of conerete 
ships was that they would stand explosion very much 
better than ordinary steel vessels. Recently the 
news came through that a concrete steamer. which 
caught fire in Lisbon and had to be sumk by a Portu- 
guese gunboat with gunfire in order to save nearby 
shipping, required 189 shells before she went down! 
The occurrence was used as an example of the truth 
of the claim. The subsequent news that the figure 
was the number of shells expended and not the number 
of hits scored somewhat modifies the triumph ! 


Auxiliary Schooners.—There has been a great return 
to popularity of the auxiliary sailing ship practically 
all over the world. The success of the vessels has 
varied very largely owing to the fact that some of 
them were built with green timber, while others were 
fitted with propellers whose size completely defeated 
their object and rendered them almost useless under 
sail. Such countries as have been building sailing 
ships pure and simple have almost invariably stuck 
to the fore-and-aft schooner type—generally four- 
masted—whose sails can easily be handled by a very 
few men, especially when further assisted by the 
liberal use of power winches. 

General Survey.—As regards shipping, the only 
really distinctive feature of the year was the gradual 
recovery from the war, the effects of which will be the 
primary influence on shipping history for several 
years to come. Freights were very high and Govern- 
ment control of ships, freights and bunkering patchy 
and unsatisfactory. A certain amount of control 
undoubtedly remains necessary, but until the British 
public and officialdom take the same _ intelligent 
interest in shipping and the sea as do the Norwegians 
it seems hopeless to expect this control to be satis- 
factory. 

As regards shipbuilding, the principal feature of 
the year was the difficulty of adjusting labour to peace- 
time conditions and adapting wartime standard 
designs to ordinary commercial requirements. Alto- 
gether the year can only be regarded as a preface to 
the post-war development of the world’s shipping. 

A few typical ships of the year are illustrated on 
page 14. 
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Marine pas aha in 1919, 


THE secrecy about shipping matters imposed by 
the war entailed the omission of our usual annual 
review of the situation in this branch of engineering. 
We are not at all sure that even now, nearly fourteen 
months after the Armistice, affairs are sufficiently 
normal to enable us to give a satisfactory survey of 
the position. For one thing, there have been months 
of uncertainty on the part of firms engaged in the 
construction of war vessels of all types—and this 
means nearly all firms—which precluded them from 
taking their fair share of commercial work, and the 
period which has elapsed since the naval authorities 
definitely decided which ships should be scrapped 
and which should be completed, has not been long 
enough to permit of the full development of their 
commercial activities. Another factor which caused 
a diversion from the true normal trend of design was 
the large volume of “‘ Standard ” tonnage which had 
to be completed, as these ships were designed to 
meet special conditions imposed by the war, of which 
rapid construction was the chief. This, of course, 
necessitated the use of only well-tried mechanical 
appliances, and therefore must have tended to the 
postponement of the trial of some inventions, though, 
on the other hand, it accelerated the adoption of 
others to an extent which could only have come about 
by years of ordinary peace-time progress. 

We are inclined to think that the Diesel engine is 
one of the sufferers in this direction. Before the war 
the geared turbine had just reached such a stage of 
recognised reliability and economy that it could, 
without jeopardising the safety of the country, be 
installed in cargo ships on a very large scale, and 
thereby established a very formidable lead over 
its internal combustion rival in the graces of the ship- 
owner. It will now undoubtedly be very much more 
difficult for the Diesel engine to overtake this lead 
than it would have been for it to find its true position 
in the mercantile marine if the two hadbeen left to fight 
it out between themselves under ordinary conditions. 
Undoubtedly, too, the geared turbine can claim to 
possess many of the advantages of the Diesel, but 
which really is the best from all points of view—first- 
cost, space occupied, reliability, economy in running, 
maintenance and wages—-we will not attempt to 
argue here. We believe, however, that the present 
form of double reduction gearing is not the last word 
on the matter, for it does seem to the mechanical 
mind bad engineering to introduce purely as a sub- 
sidiary device a piece of apparatus which is larger 
than the machine to which it is an auxiliary. None 
the less, we must admit that the reduction gear is 
to-day serving a very useful purpose. The extended 
use of oil firing in conjunction with the geared turbine 
tends to simplify things down below to an extent 
which could never have been foreseen by the marine 
engineer of twenty years ago. Not only can a very 
much smaller number of hands be carried, but the 
hard labour is done away with, and little more than 
supervision and attendance to gauges and telegraphs 
is called for. Even in the arrangement of the 
auxiliaries this idea of simplicity is carried to a 
wonderful pitch. In the United States Shipping 
Board ss. Invincible, of 11,000 tons, with geared 
turbines of 3000 shaft horse- -power, the pumps are 
all arranged in a row in one of the wings, all being 
of the same type and parallel with each other, running 
from large to small, and making quite a picture. 
There seems to be no reason why some such straight- 
forward and simple arrangement should not always 
be aimed at in ships of this type, where the main 
engines oceupy so small a part of the breadth of the 
ship. 

As we have said, the Diesel engine has not had the 
wonderful chance given to it that the geared turbine 
has had, and it undoubtedly has not made the head- 
way which before the war we anticipated that it 
would make. Practically all experiments and cer- 
tainly all risks were “ tabu,” so that those firms which 
had either obtained licences or had initiated 
experiments for themselves had to mark time—a 
course which in the present state of progress must 
put the clock back years, as not only have further 
experiments still to be made, but a big wall of pre- 
judice in favour of the geared turbine has been built 
up in just the class of ships for which the Diesel engine 
is most suitable. In one respect, however, the war 
period has done good service, in that a large number 
of firms have, as sub-contractors, obtained experi- 
ence of building parts of the Diesel engine, while 
others have had increased experience in building the 
complete Diesel engine for naval purposes, which 
will be of great value when they come to bring it to 
bear, as most of them will do, in the construction of 
engines of commercial type. The position is there- 
fore by no means hopeless, but it may be months 
before we hear anything definite about other types of 
engines than the now well-known and’ well-tried 
Burmeister and Wain, being built in numbers by 
Harland and Wolff. These types will be numerous 
and diverse, and Doxfords, Cammell-Laird, Swan, 
Hunter and Wigham Richardson, Vickers, the North 
British Diesel Engine Company, John Samuel White 
and others have commercial type engines well under 
way. The two first-named will be of special interest 
as being of quite novel type so far as commercial use 





is concerned. We heard during the past year a 
good deal about the theoretical efficiency of the Still 
engine and its beautiful manceuvring capabilities, due 
to the use of steam, and we hope the new year will 
produce further information in regard to its mecha- 
nical details and commercial possibilities, as trials 
on a practical scale on shipboard have been in progress 
for some time. In view of the appalling price of 
bunker coal and the sympathetically high price of 
fuel oil, the question of economy will become one of 
more pressing urgency than ever before, so that we 
may rest assured that any suggestions which hold 
out the least hope of any saving will receive all the 
attention they deserve. 

Among the minor mechanical details which have 
been introduced aboard ship and which may now be 
mentioned is the Michell thrust and journal bearing, 
which we have already described. This device, we 
believe it*is fair to say, renders possible the installa- 
tion of the huge horse-powers on a single shaft, 
which have given our warships their wonderful 
speeds, and as a “ trouble saver ”’ in ships of reasonable 
speed and power we believe it will have a great future. 

With regard to the question of shipbuilding, the 
year was abnormal. The large tonnage of “ Standard” 
ships prevented the natural development of type, 
while the vast amount of reconditioning of ships 
which were in the service of the Admiralty during 
the war delayed still more a return to normal activities. 
The tendency appears to be towards an increase in 
size of ordinary cargo ships is no artificial one, and 
we should regard the 5000-6000-ton ship as the size 
for which there is the greatest demand to-day. 
Bigger ships are, of course, being built up to pre-war 
sizes, but as they take long to build, it happens that 
the biggest ship launched during the year is of only 
18,000 tons—-the Castle liner, Arundel Castle. It 
is interesting to note that she will have a cruiser 
stern, as adopted for many of the war-built 
cargo ships, simplicity and cheapness of construction 
having, no doubt, influenced the designers, 
though Mr. P. A. Hillhouse, who in his paper read 
before the Institution of Engineers and Shipbuilders 
in Scotland in November deals very completely with 
the subject, makes claims for very great savings 
in horse-power and so in fuel economy. 

Though a concrete ship of 7500 tons was launched 
during the year in America, we believe we may say 
with justice that there is some indication that the 
days of the concrete ship, omitting perhaps barges 
and suchlike craft, are numbered. Shortage of 
steel during the war gave it its real claim to recogni- 
tion, but first cost must now receive a reasonable 
measure of consideration. 








The Destroyer Tyrian. 


THE destroyer Tyrian, recently completed by Yarrow 
and Co., at Scotstoun, achieved on trial the remarkable 
speed of 39.72 knots. She is practically identical with 
the Mounsey and the Turquoise, but has beaten the 
former by over half a knot and the latter by over one- 
tenth knot. The Mounsey saw active service and rescued 
in a gale of wind on October 6th, 1918, 696 persons from 
the cruiser Otranto. The Turquoise ran her trials last 
March. 

The length of the Tyrian is 273ft., her beam 25ft. 7}in., 
her depth amidship 16ft. 3in., her displacement fully 
loaded 1060 tons and her complement 73 men. She 
carries an armament of three 4in. quick-firing guns, one 
two-pounder anti-aircraft gun and two sets of double 
2lin. torpedo tubes. 

The machinery consists of two direct-drive turbines of 
the Brown-Curtis combined impulse and reaction type, 
constructed by Yarrow and Co., provided with steam 
by three boils of the Yarrow latest oil-burning type, 
with heating surface of 22,017 square feet, of which about 
one-fifth is superheating surface. The superheaters are 
of the Yarrow single-drum type, and are fitted on one 
side only of each boiler, an arrangement which has proved 
highly successful. The exceptionally good results obtained 
with this boat are no doubt to a large extent due to the 
adoption of superheaters. 

Weir’s closed feed system is fitted in conjunction with 
two ‘“‘ Uniflux ”’ type condensers and a high vacuum is 
obtained. In this system air pumps of the old type are 
dispensed with, and in their place are installed two tur bo- 
driven extractor pumps and ejectors. The circulating 
pumps were supplied by Drysdale and Co., and the forced 
lubrication pumps, oil fuel pumps and feed pumps are all 
of Weir’s make. Forced draught fans, of which six are 
fitted, are of the Yarrow-Terry turbo-driven type, with 
vertical spindles, and their effectiveness was clearly shown 
on the trial, there being, we are informed, no smoke at 
even the very highest powers. 

On the official four hours’ full-power trial, of which a 
few figures are given below, the Tyrian carried her con- 
tract load—fully armed and equipped and with sufficient 
fue! on board for a run of 1000 miles at an economical 
speed. { 


On measured Four 
mile. hours. 
Boiler pressure: . 260 260 
Superheat, deg. Fah. 100 100 
Revolutions per minute 721 715 
39.72 39.4 


Speed, knots .. 

Radius of action at i a speed of 
15 knots . 5 .. 3260 nautical miles 

Radius of action at full speed 650 nautical miles 


One of the outstanding features of the Tyrian and 
sister ships is the remarkably good mancuvring quality 
they possess. At full speed they turn in a circle 500 yards 








diameter, and at lower speeds in a considerably smaller 
circle. Their steering gear was made by Bow, McLachlan 
and Co., Limited. 








Lloyd’s Register in France. 


Tue recent dev elopments of Lloyd’s Register in France 
where the Society is fully recognised under the Shipping 
Law of 1908, are of interest. A few months ago the Com 
mittee, after assuring itself that such a step would be 
favourably viewed by the French shipping community, 
decided to establish in Paris an office adequately stafied 
to enable plans of new vessels to be discussed with parties 
interested, and approv ed on the spot for Lloyd’s classifica 
tion if they are in accordance with the Society’s rule: 
This arrangement, it is anticipated, will be a great con 
venience to French shipowners and shipbuilders, as wel! 
as to the Government Departments which are concerne:| 
with the mercantile marine. 

During the war the French shipyards were employed 
almost exclusively on the production of munitions, ani 
as a result mercantile shipbuilding practically ceased in, 
France for the whole period. When the need for munitions 
had passed away the resumption of the customary wor! 
was found to be, and still is, a matter of extreme difficulty, 
and very large orders have been placed with builders ii 
other countries by French shipowners. Great advances 
in shipbuilding are, however, to be looked for in Franc: 
as soon as the present obstacles to progress—principall, 
want of material and skilled labour—have been overcome 

Lloyd’s Register has been conducted for the tast eighty 
five years on the basis that the entire contro! s!ivuld be in 
the hands of representatives of the main sections of the 
shipping community working together on one board of 
administration for a common end— security at sea. This 
disposition of those who effected the reconstitution of the 
Society in 1834 has unquestionably been the main factor 
in the latter’s success, and has secured for it the confidence 
and acceptance which it enjoys. It is recognised that 
there can be nothing partisan, but only consideration for 
the best of interests of all, in a line of action agreed upon 
by a joint committee of shipowners, underwriters, mer 
chants, shipbuilders, and engineers. So large a proportion 
of French merchant tonnage is now classed and being built 
for classification with Lloyd’s Register that the main 
Committee has felt that the time has come to extend the 
application of this representative principle to the Society's 
operations in France by the establishment of a Comité 
Frangais du Lloyd's Register. 

The list of names of those forming the Committee, 
which is given below, is noteworthy. It includes, as far 
as the necessary limitation of numbers permits, the names 
of the leading shipowners, underwriters, and shipbuilders 
of France, most of them well known in all maritime coun 
tries. 

Shipowners.—Messieurs G. Broton (Cie. des Chargeurs 
Réunis), J. Dal Piaz (Cie. Gen. Transatlantique), Hubert 
Giraud (Soc. Gén. de Transports Maritimes a Vapeur), 
A. Grosos (Cie. Havraise Péninsulaire de Nav. & Vapeur), 
Paul Houet (Soc. Navale de l'Ouest), L. Maréchal (Soc. 
Nationale d’Affrétements), D. Perouse (Chargeurs Réunis, 
Président du Comité Central des Armateurs de France), 
G. Philippar (Cie. des Messageries Maritimes), and |. 
Stern (Soc. Les Affréteurs Réunis). 

Underwriters. — Messieurs. M. Beraud-Villars (‘* La 
Minerve,”’ President du Comité des Assureurs Maritimes 
de Paris), U. Bocquet (Comptoir Maritime), L. Gaumont 
(Union Maritime), A. Soris (La Fonciére), and R. Sibilat 


(La Réunion Frangaise, Président du Syndicat de Cies. 
Frangaises d’ Assurances). eas 
Builders.—Messieurs. J. D’Allest (Chantiers et Ateliers 


de Provence), Ch. Dumont (Ateliers et Chantiers Maritimee 
du Sud-Ouest, Lloyd de France), F. Godard (Chantiers es 
Ateliers de St. Nazaire), F. Moritz (Forges et Chantiers «t 
la Méditerranée), F. Ziegel (Chantiers Navals Frang¢ais). 
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Price 4s. 6d. net. 

Scientific Factory Management. By A. D. Denning. 
London : Nisbet and Co., Limited, 22, Berners-street, W. 1 
Price 12s. 6d. net. 

Examples in Electrical Engineering. By J. F. Gill and 
F..J. Teago. London: Edward Arnold, Maddox-street, 
W. 1. Price 7s. 6d. net 

Proceedings of the Institution of Mechanical Engineers, 
January to May, 1919. London: The Institution of Mech- 
anical Engineers, Storey’s-gate, W.S. | 

Asbestos and the Asbestos Industry. By A. Leonard 
Summers. London : Sir Isaac Pitman and Sons, Limited, 
1, Amen Corner, E.C. 4. Price 2s. 6d. net. 

A Plain Guide to Investment and Finance. By T. E. 
Young. Third edition. London: Macdonald and Evans, 
29, Essex-street, W.C. 2. Price 7s. 6d. net. 

Marine Oil Engines: Their Construction, Management 
and Maintenance. By W. D. Martin. Glasgow: James 
Munro and Co., Limited. Price 7s. 6d. net. 

Memorandum on Combines and Trade Organisations. By 
John Hilton. The Garton Foundation. London: Harrison 
and Sons, St. Martin’s-lane, W.C. 2. Price Is. net. z 

Factory Management Wastes, and How to Prevent Them. 
By James F. Whiteford. London: Nisbet and Co., 
Limited, 22, Berners-street, W. 1. Price 12s. 6d. net. 

Reminders for Company Secretaries. By Herbert W 
Jordan. Fourth edition. London: Jordan and Sons, 
Limited, 116-117, Chancery-lane, W.C. 2. Price 9d. net. 
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Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
What the Moulders’ Stftke is Costing Trade. 


During the more than three months that the 
moulders’ strike has lasted incalculable damage has been 
done to trade, and the continuance of the struggle into the 
New Year must greatly extend the evil consequences. 
The unemployment must become much more widespread. 
Many West Midland manufacturers in the allied industries 
have been carrying on under wasteful conditions, and the 
balance of production in different departments has been 
so dislocated that for the Unions to have aggravated the 
confusion into which factories are falling is a very serious 
thing. It is evident that, at the best, complementary 
sections of manufacture will have to go slow for a long time 
till supplies of castings have been brought into normal 
relation with the stocks of other products which have been 
accumulating. This applies through almost innumerable 
ramifications of Birmingham and Staffordshire iron- 
founding and engineering industry, the economical and 
effective working of which depends upon the co-ordination 
of the whole. Employers here are wholly at one with the 
opinion just expressed by Sir Allan Smith that ‘the 
effect on trade is little short of appalling. Even if the 
strike ended to-morrow, next year’s output will be 
three months behind. We have to make up so much 
leeway that 1920 could supply only nine months’ out- 
put.”’ As to the pretence of the unions that the West 
Bromwich dispute is in any sense a new issue, the 
attitude of the employers from the beginning has been 
that it raises a vital question, apart from which there 
can be no national settlement. Mr. Henderson says 
the issue is of a purely local character, concerning the 
introduction of semi-skilled labour into the works of the 
two firms concerned. The Midland and the all- 
England employers alike hold that a fundamental prin- 
ciple is involved. Their attitude is that while they do 
not object to the workpeople in their employment being 
members of a trade union, they cannot be parties to enfore- 
ing any workman to become a member of any particular 
union. The question as to whether a man should belong 
to a union is one which should be left strictly to the 
individual workman to decide, and there is no escape from 
that argument. It is obviously out of the question that 
any general understanding with the three unions should be 
dependent on the performance of a private and separate 
arrangement with one union. 


Iron Trade Prospects in 1920. 


Reserving until next week, when more complete 
statistics will be available, my review of the Midland iron 
trade in 1919, I prefer here to prognosticate regarding 
1920. It is early even yet to write of the West Midlands 
prospects for the New Year, but quite sufficient is known 
to be able to say that the year will be a strenuous one, 
not unmixed with abundant labour anxieties. Pig iron 
prices are going up almost immediately, that is certain ; 
and if pig iron, then naturally manufactured iron and steel 
prices. With something like a 50 per cent. increase in 
railway rates to take effect in less than a fortnight’s time, 
and the prospect also of a further advance in the price of 
coal and coke, the events I have spoken of are practically 
assured. The extent of the advances in raw and rolled 
iron and steel is for the moment an unascertained quantity. 
That the rise will be considerable, however, the size of the 
conditions which will operate to force the pace abundantly 
guarantee. Under these circumstances it is not surprising 
that West Midland consumers alike of pig iron and finished 
iron are as 1920 opens anxious and possessed by other 
disturbing emotions. Could they have foreseen five and 
a-half years since that to-day they would see South Staf- 
fordshire foundry iron selling at only 7s. 6d. per ton short 
of £10; that Staffordshire cold blast iron would be com- 
manding well over £14 per ton; that puddled bars would 
be £17 to £17 5s. and light puddled iron billets £18 to 
£18 5s.; that steel billets would scarcely be bought at 
£17 to £17 10s. for hard sorts and soft billets £16 to £16 10s.; 
and, further, that Staffordshire marked bars would be 
nearly as scarce as billets at £25 10s. (basis), they would 
have doubted their own sanity. It would have seemed 
particularly incredible that to-day puddled iron would 
command considerably above twice the pre-war price of 
best rolled iron. Yet here we are at date existing with the 
prices I have named as common things, and we are con- 
ducting everyday business upon svch once undreamed-of 
and “‘impossible"’ lines. Moreover, these fabulous rates 
have not stopped colonial, Indian, and foreign buying. 
Orders are offered by merchants for the products of the 
Staffordshire’s iron and steel rolling mills from all these 
markets in extent much beyond makers’ capabilities, 
and everything points to the probability of this excellent 
demand continuing throughout the year. I have not 
named the demands of Europe. But from this source 
the prospective requirements of buyers to repair the 
ravages of war must be enormous—always supposing that 
they possess the money wherewith to back up their 
expressions. 


Are Ironmasters Making ‘‘ No Profits ’’ ? 


Respecting home trade prospects in 1920, the 
Staffordshire and Derbyshire and Northampton and 
Lincolnshire pig iron firms have a great outlook, and the 
finished iron houses of Staffordshire and the Midlands 
might keep their mills going in full actiyity with home 
orders alone, even if merchants sent in no export business 
whatever. No doubt the pig iron people will protest, 
even as they are stating about present prices, that quota- 
tions are ‘‘ unremunerative ” because of the exceedingly 
high prices of coke and ore and of the increased costs 
imposed by the serious transport problems. Buyers, 
however, have heard those tales before, and sellers’ laments 
are hardly likely to engage much sympathy. Shakespeare's 
classic phrase anent over-much protesting comes almost 
involuntarily to the lip when, indeed, any body of iron 
masters to-day talk about ‘‘ making no profits.” 





The Flooded Staffordshire Mines Again. 


Last week I had something to say about the 
paucity of the efforts which the Coal Controller seems to 
be putting forth to save the South Staffordshire flooded 
mines. I am reminded, however, that in 1914 the Public 
Works Loan Board very considerately undertook to pro- 
vide any future financial deficiency in the cost of pumping 
the mines by the Commissioners operating under Act of 
Parliament. That meant another ten years’ life for the 
operations of the Commission in the Tipton area, but a 
sequence of disastrous events has cut short the period by 
one-half. The trouble which has developed into the pre- 
sent calamity owed its inception to the Black Country 
miners’ strike in March, 1912, when, owing to the inability 
to obtain sufficient fuel, and that of a very inferior quality, 
pumping operations were greatly restricted, with the 
result that there was an extra accumulation of water in 
the mines that has had a handicapping influence ever 
since. Then came the war, with its resultant tremendous 
increase in the price of fuel and the cost of labour, ulti- 
mately involving a Joss on the operations in the Tipton 
district of nearly £1000 a week. The climax came with 
the overpowering of some of the principal steam pumps, 
which led to the flooding of the mines, and the holding of a 
private Government inquiry that proved futile, so far as 
the salvation of the mines in the Tipton distriet was con- 
cerned. The deficiency on the working account up to the 
end of August last nearly amounted to £20,000, which 
the Public Works Loan Board agreed to provide, and as 
the latter refused to make any further advance, rega:d ng 
the Tipton district as abandoned, the Commissioners 
stopped at the end of August all the remaining engines 
they had at work. Two of the steam engines and an 
electric pump have since been re-started to be worked for 
and at the cost of the canal company. The flooding of the 
Tipton mines has increased to such an extent that adjacent 
districts are now threatened with the overflow, and the 
Government is being urged to hold a public inquiry into 
the whole position with a view of averting a further 
calamity to the mining interests of the Black Country. 


Birmingham's Gas and Electricity. 


It is likely that the increase in railway rates will 
have the effect of advancing the prices of Birmingham gas 
and electricity. It is understood that a revision of prices 
is now under consideration. What the revision may lead 
to will depend mainly on the proportion of the domestie 
supplies of coal which the departments are entitled to 
reduce by 10s. per ton. When that has been ascertained 
will come the question of the increase in the freightage 
charges, combined with the extra 5s. award in wages 
following on the engineers’ award. 








LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is, of course, no activity in the markets 
this week, but one notices no diminution in the firmness 
of all prices, and it is confidently assumed that no redve- 
tion in any department of the metal trades is at all prob- 
able. We have yet to see the full effect of a general 
advance in all the railway rates throvghout the country, 
and it is fairly certain that the rise will react upon all 
prices and make everything dearer by a good deal more 
than the actual amount of the advance. The failure of 
America to come to the help of the world in the matter of 
supplying iron, steel, and metals is a factor which cannot 
be ignored. There is some hope now that Ame-ica means 
to pull herself together in the matter of her indvstries, 
and take advantage of the general world situation, but 
some months must elapse before she is again in a position 
to supply large quantities of iron and steel. 


Metals. 


The recovery of the standard copper market has 
continved, and we are now getting nearer to a level more 
compatible with other sections of the metal market. If 
next year a larger engineering demand should spring up 
as a consequence of the return of the iron moulde:s to 
work, there might be quite a spurt in copper. There mrst 
be a great many orders for foundry copper waiting to be 
given out, but, of course, we do not know yet whether the 
moulders will come back and enable mechanical engineers 
to proceed with their business. Reports of sales of copper 
to Germany have been circulated lately, brvt one cannot 
bring oneself to believe that Germany can be a large 
buyer of copper just yet. Our readers will notice that 
makers of copper sheets and bottoms and copper and brass 
tubes have promptly advanced their prices again, and that 
in some cases the advance has been greater than the reduc- 
tion conceded when the market was falling. Brass con- 
denser tubes, for instance, are now higher than they have 
ever been throvghout the war, during which period both 
copper and spelter were considerably dearer than they 
are at present. No doubt some excuses will be made 
about higher wages and dearer frel, &c. &c., but the real 
reason is to be found in the combination of producers. 
The market for tin gets steadily higher, and the prophecies 
of those who anticipated £350 per ton do not seem now 
to be very extravagant. A great part of that price means 
merely depreciation of the valve of currency, and unhappily 
this depreciation is still going on. The gross extravagance 
of Governments is largely to b'ame, but some b'ame must 
be attached to the reckless spending hab‘ts which have 
laid ho'd of most sections of the peop’e. There is a big 
demand for tin in the United States, and that is one reason 
why the market keeps going against us. It would appear 
to be hopeless to look for lower prices in the tin ma ket 
until these conditions change, but, in spite of this, one does 
not feel justified in recommending consvmers to buy more 
than enough for their immediate needs. The sharp upward 
movement in lead comes as a disappointment to those who 
believed that the limit of the rise was reached when the 





market touched £40 per ton. It is noticeable that lead is 
much dearer now than it was right throughout the war, 
when one might have supposed that the war demand was 
paramount; but this is partly because artificial prices 
were maintained during the last years of the war, and lead 
is now not so dear here as it was in France in war time. - 
It has to be borne in mind that the great building trades 
demand for lead is yet to come. Whether it will arrive 
dwing the fist six months of 1920 may be doubtful, for 
little progiess is being made with the housing problem ; 
but, of course, it must come eventually. It may be, how- 
ever, that Australia will be able then to supply more lead 
for the needs of the world, for the ‘‘ Broken Hill” dispute 
cannot go on for ever. Spelter has been a very firm market, 
and is now coming up very close to the old war prices. 
The metal did not go much over £60 per ton—except, oi 
course, for specially pure spelter used for the making of 
cartridge case brass—and we are not very far now from 
that war level. The demand for. galvanised sheets con- 
tinues to grow, and galvanisers are steadily using more 
metal. 


Foundry Iron. 


The demand for foundry iron this week is very 
small, and, in fact, but few people are now buying ; 
although that only means that there will be more to do 
when the moulde:s return. It is still hoped that a settle- 
ment of this disastrous dispute may be reached in time to 
allow the found’ ies to be started next week, and if so we 
may see a good dea! of activity in the foundry iron mar ket 
during January. There were some se‘le:s of Derbyshire 
No. 3 here this week at £9 10s. delivered in Manchester, but 
they were far from anxious to do any business, and would 
prefer to wait until the year is alittle older and they can 
see what is going to happen. 


Finished Material. 


The demand for finished iron and steel is very 
keen, and buye's do not hesitate to pay almost any price 
that may be asked, but it is ve:y difficult to buy any lot 
with a chance of getting early delivery. Piobably early 
this year some readjustment of prices will take place,.so 
as to get rid of the system of premiums. 


Scrap. 


The market for all kinds of scrap is duller than 
ever this week. and very little new business can be done 
at present. Buyers of heavy wrought scrap still offer 
£8 to £8 5s. for the material, but dealers are hoping that 
next year a higher piice will be obtainable, more in accor d- 
ance with the prices for bar iron and hoopiron. In foundry 
scrap, of course, no trade can be expected this week, and 
the nominal price here is still from £7 for good machinery 
castings up to £7 10s. for the best textile metal, but no one 
comes to buy. Dealers have a good tonnage of cast scrap 
in hand, and feel that if they can only hold out long enovgh 
and if the pice of pig iron is maintained, they must sooner 
or later be able to reap a good profit. There is, however. 
a vast quantity of this class of scrap waiting to be turned 
into money, for p‘actically none has been used in the 
Lancashire foundries since October. There is a report 
of a slightly better feeling as regards heavy steel melting 
serap, but it is still a little doubtful. 


William Dunstan Ford-Smith. 


It is with regret that I have to announce the 
death of Mr. William Dunstan Ford-Smith, M.I. Mech: E., 
managing divector of Smith and Coventry, Limited, 
machine tool makers. Mr. Ford-Smith was in his fiftieth 
vear. He was the son of the late senior partner in the firm. 
He was educated in France and Switzerland, and had 
travelled in China and Japan. Since 1906 he had acted as 
honorary Japanese Consul in Manchester. During the 
war he represented Lancashire on the Machine Tool 
Committee of the Ministry of Munitions. For his services 
as honorary Japanese Consul Mr. Ford-Smith was decorated 
four yea:s ago by the Emperor of Japan. 


The Holidays and the Strike. 


The majority of the engineering workshops in 
this district made an extension of the customary holidays, 
several of the larger firms closing from Christmas Eve 
until Monday next; and if the moulders’ strike is not 
terminated within the next week or two there will certainly 
be a general closing down. With regard to the present 
unhappy position in the labour world a statement has been 
issued by the Manchester and District Enginee ing 
Federation that, while the employers do not object to the 
workpeople in their employment being members of a 
trade union, they cannot be parties to enforcing any 
workman to become a member of any particular union. 
The question as to whether a man should belong to a union 
is one which ‘s left to the individual workman to decide, 
and if he desires to belong to a trade union the selection 
of the trade union rests with him and not with the em- 
ployers. It will be appreciated that the employers have 
no right to interfere with the liberty of the individual 
workman in this respect, and cannot be parties to their 
workshops being made the venue for trade unions fighting 
out their domestic differences. The statement says that 
the point at issue is a vital one, not only to the employers, 
but to the individual workpeople emp!oved in all manu- 
facturing establishments. In this connection it should be 
explained that the terms for a general resumption of work 
must be made with the three unions concerned. The 
Right Hon. Arthur Henderson stated that, while the 
unions could not agree to the inclusion of the clause in 
question in the general agreement, he was prepared to 
recommend his Council to enter into a separate agreement 
in respect of the West Bromwich strikes. If this suggestion 
had been agreed to, and a separate agreement entered 
into. the general agreement would have been rendered 
void had the men at West Bromwich not resrmed work. 
It was obvious'y out of the question that any general 
arrangement with the three unions should be dependent 
on the performance of a private and separate arrangement 
with one union, and having regard to the undertaking 
previously given that the negotiations as regards working 
conditions in future would be conducted on behalf of the 
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three unions, the employers felt that they could not come 
to‘an agreement which did not make provision for a general 
resumption of work. 

Profit-sharing at a Machine Tool Works. 


Although in recent years profit-sharing schemes 


used in North Lancashire, the current price being 57s. per | brilliant scientists, such as Sir Herbert Jackson, supplied 


ton delivered. In Cumberland local coke is used in large 


tonnages. 








SHEFFIELD. 


the laboratory ware and optical glass without which in 
the early days of the war we should have been undone, 


A Relic of Mons. 
In the course of inquiries as to what iron, steel, 


and engineering firms have accomplished in the past year, 
I came across an interesting m@cident at Chesterfield. One 
of the works there—the Bryan Donkin Company, Limited 
—is very busy supplying plant for the reconstruction of 
gasworks in various parts of the world, especially in the 
ruined parts of Belgium and France. One of the contracts 
at present in hand is for a complete gas plant for a gas- 
works in the famous Mons district--and thereby hangs a 
tale. A Chesterfield soldier, whilst on the battlefield of 
Mons, picked up a small brass dise which, to his surprise, 
bore the name of the Chesterfield firm referred to. The 
discovery was made on the site of a ruined gasworks, 
and the dise was sent on to the Bryan, Donkin firm, which 
recognised it as having been attached to a plant installed 
at the devastated gasworks, in the reconstruction of which 
the contract now in hand is to play an important part. 
In the same neighbourhood the Staveley Coal and Lron 
Company has during the year completed an additional 
battery of 60.coke ovens at the Devonshire Works, raising 
the number of ovens to 210. A new anthracene plant 
for manufacturing intermediate dye products has been 
installed, and a tar acids plant, the products of which will 
be marketed for disinfecting purposes, is approaching com- 
pletion. The Staveley Company has some valuable iron- 
stone mines in Northamptonshire, and regarding them it 
may be of interest to mention that the management has 
installed at Kettering a mechanical digger, said to be the 
largest in Europe. This American machine takes 5 tons 
at one bucket-lift, and is thus capable of raising 300 tons 
of ironstone per hour. The Sheepbridge people, by the 


of various kinds have been introduced in the engineering 
trades, it cannot be said that they have given unmixed 
satisfaction to both employe’s and employed. Most of 
the systems have been based on the investment of in- 
creased earnings in the firms where they have been made. 
A scheme is about to be introduced by the firm of George 
Richards and Co., Limited, Broadheath, which seems to 
possess several advantages from the workers’ point of 
view, and at which even the trade unions cannot look 
askance. The firm’s proposal briefly stated is to enable the 
whole of the employees to sharé in the profits—the staff 
equally with the trades—and practically admit them into 
co-partnership. 1 understand that the scheme has already 
been submitted to a committee representing the em- 
ployees. After making provision for a deduction by the 
tirm of 74 per cent. on the present-day valuation of the 
tirm’s business as a going concern, the scheme gives the 
whole of the staff and workpeople the privilege of sharing 
equally with the fim in the net profits of the undertaking, 
excepting those from investments outside the business. 
\ new valuation will be made when required to provide 
for necessary extensions and new plant, and the profits 
will be ascertained at the end of each half-year. Payment 
will, however, be made on account for any month which, 
in the opinion of the management, shows a profit, so that 
the workers will have the advantage of drawing their 
dividends without waiting jor the usual half-yearly balance- 
sheet. Should the employees wish to invest money in 
the undertaking, in the form of preference shares, they 


(From our own Correspondent. ) 


The Moulders. 


A Goop many people believed the moulders 
would not come to terms until after the turn of the year, 
and their belief has proved to be well founded, though the 
condition of the men and their dependents is now deplor- 
able in the extreme. The financial support they receive 
from their own union is negligible almost, and they have 
dragged too many trade union victims down with them to 
receive much sympathy from other quarters. Their chief 
source of revenue now is what they can get by begging 
with boxes in the districts in which the big works are 
situated. Whilst most people celebrated Christmas in 
the happy old-fashioned way, some thousands of men, 
women, and children in the Sheffield area—as well as in 
many others similarly affected, of course—were actually 
in want. It is that phase of the struggle which makes it 
pretty plain that the end is near—either that or a very 
serious extension of the wretched business. It is unthink- 
able that the employers would continue so firm in their 
attitude if they knew the trade position would allow them 
to accede to the men’s demands. Beside, it was not they 
who brought the trouble about. The effect of the strike 
is now being very severely felt throughout the iron, steel, 
and engineering industries, and the arrears of work in the 
foundries are enormous. Important departments here 
have now been wholly or partially closed for many weeks, 


will have every encouragement to do so, and receive on 
their investment exactly the same rate of interest as the 
proprietors, viz., 74 per cent. The profits are, of course, 
ehiefly determined by the output, and a consideration of 
the figures goes to show that if the output was not increased 
from its present scale the emplovees would receive a frac- 
tion over 12.5 per cent. on the estimated wages bill. Tf 
the output is not increased the firm will sustain some 
financial loss, but it is prepared to risk the loss for a 
period of six months as an experiment. Among the 
advantage: claimed by the firm for its scheme, the 
principal one is the certainty of a substantial share of the 
profits that will encourage their employees to obtain the 
maximrm output. It will further give the employees 
automatically a higher return when trade is good, and 
turnish incentive to good work as against bonus for mere 
output. The firm believes that by this means the output 
will be. considerably increased, while the earnings of the 
wotkers may be augmented by some 50 to 60 per cent. 


The Cotton Trade Boom. 


Without doubt the second half of 1919 has been 
the most prosperous ever known in the cotton-spinnng 
industry. The figures of 180 Lancashire cotton-spinning 
companies, with a capital of £7,404,000, show that no less 
than £2,868,290 was either distributed in dividends or 
added to capital account, being equal to 38.73 per cent. 
The capital employed by the twenty-four commanies 
which published the amonnt of their profits was £1,153,675, 
and they earned £355,550, equal to 30.81 per cent., dis- 
tributing £219,561 in dividends, or 19.03 ner cent. The 
remaining 156 companies had a share capital of £6,215,315 
and paid in dividends and bonus calls £2,648,729, equal to 
42.37 per cent. It is estimated that the reserve funds 
and credit balances of these companies amount to between 
£4,000,000 and £5,000,00%. 


Barrow-iN-Furness, Thursday. 
Hematites. 


Throughout the Christmas holidays a steady 
output of hematite pig tron has been maintained from 
the furnaces in North Lancashire and Cumberland. The 
local consvmption has been checked on account of the 
steel mills lying idle in Cumberland, and so far as Barrow 
is concerned it is now over three months since there was 
any local demand tor iron on anything like the scale in 
the period before the railway strike, for the steel-producing 
plant at Barrow has not done a turn since then. Require- 
ments outside the district are good, and iron is being sent 
away as quickly as transport facilities will permit. It is 
hoped that with the turn of the new year that things will 
become more settled. That is a condition that is badly 

. wanted in the iron trade as well as other industries. Prices 
are steady, with parcels of mixed numbers of Bessemer 
iron at £10 4s. 6d. to £10 12s. 6d. per ton f.0.t., and special 
brands are at £11 12s. 6d. per ton f.0.t. 


Iron Ore. 


The holidays have been “observed in the iron ore 
trade, and the output has been eased down somewhat. 
The demand on the part of local users is brisk, and little 
metal] is left for consumers elsewhere. Prices are steady, 
with average qualities of native ore at 50s. per ton net at 
Spanish ores are at 52s. 6d. per ton c.i.f. 


mines. 
Steel. 
There are no new features to report in the steel 
trade. There is still nothing being done at the Barrow 


Steel Works, and there is no immediate prospect of a re- 
start in any of the departments. At Workington railway 
material, &c., was being rolled up to the holidays. Steel 
generally is in quiet demand. Heavy sections of rails are 
at £17 10s. to £18 per ton, with light rails at £19 5s. to £21 
Billets are at £17 per ton. There is nothing being 
done in shipbuilding material. Ship plates are £18 15s. 
and boiler plates at 24 per ton. Shipbuilders and engi- 
neers are on holiday until next Monday. 


per ton. 


Fuel. 


There is a brisk demand for steam coal, and the 
quotation remains at 36s. 6d. per ton delivered. Coke is 
also in good demand, with East Coast sorts almost wholly 


the position being one of the most disappointing features 
for years. If the employers gave way simply to end the 
deadlock, there would be a demand from another section 


way, are putting down a new large modern blast-furnace 


on the lines apparently of those at Staveley and at Park 
Gate (Rotherham), each of which has a capacity of 1000 


of men almost at once, and it is felt that the limif has been 


reached. 


General Conditions. 


Nominally work recommenced on Monday, after 
the holiday break, but the actual resumption was patchy. 
At some works things were soon in full swing again, but 
in view of this week being broken into by the New Year 
holiday—always strictly observed here—many firms 
remained closed, and will not make a fresh start until 
Monday, and most of the others ran only for half-days. 


tons weekly, and at Whittington Moor—made famous in 
the days of Cromwell—a Sheffield firm has opened up a 
branch works for the manufaeture of enamelled hollow- 
ware goods, which is an entirely new industry to this part 
of the country. There are many other points of interest 


in the Chesterfield district, especially regarding some of 
the recent productions at the Broad Oaks Works of Mark- 
ham and Co., the engineers, where the year's contracts 
have included colliery winding engines for the Wigan 
Coal and Iron Company, Markham Main and Shipley 
Collieries, and the Butterley Company. —for the last named 
two pairs—as well as large marine engines for Standard 


Next week, however, things will be taken seriously again, | ships. At present important extensions of the foundry 
and if only the moulders have by then pocketed their | for the production of turbine castings are being proceeded 
pride and admitted their error, the future for trade is | with. 


excellent, so far as the quantities of orders can make it so. 
Even high-speed steel makers are hopeful of an expansion 
of overseas trade, in spite of all that has been said of late 
regarding the contemplated action of the States. A manu- 
facturer who has just returned from that country speaks 
confidently of our ability to hold our own against American 
makers on the score of superior quality, and for general 
steel and finished products the demand from all parts of 
the world, particularly the Colonies and South America, 
is heavy. With a little more eneouragement rolling stock 
construction work would come on very freely. Passing 
Craven's the other day, I saw a large number of high-sided 
wagons which have been built for the Great Northern 
Railway, some being ready for commissioning and others 
completed with the exception of the wheels. There were 
also on the firm’s siding many wagons loaded up with 
sections of wagons and carriages for overseas, and still 
more sections were piled up on the siding awaiting an 
opportunity for dispatching. This firm, which, like many 
others, has suffered greatly from lack of transport facilities, 
has some good orders in hand for South Africa and the 
East. An increasing amount of business is being booked 
for the home companies, who are buyers of wheels, tires, 


Rotherham’s Super Power Station. 
One of the recent features in the Rotherham 


district is the Corporation’s new super power station's 
trial run, for the purposes of which current was supplied 


to the big rolling plant of Steel, Peech and Tozer, Limited. 


The first part of the scheme, consisting of two Parsons 


turbo-alternators of 35,000 horse-power each, is in opera- 
tion. The estimated coal consumption is rather more 
than 1 Ib. per horse-power, generated under fully loaded 
conditions, and it is expected that by the end of June a 
30,000-kilowatt set, with the remainder of the steam 
generation plant and auxiliaries, will have been completed. 
In the matter of electrical development Rotherham occupies 
quite a prominent position, and with an output which 
must very shortly rank as the second largest in Yorkshire 
it will claim a place with the first dozen municipal electrical 
undertakings in the kingdom. The plant, which has cost 
a round million sterling, will ultimately develop 100,000 
horse-power. It includes one turbine generator, which 
can develop 40,000 horse-power, and a dozen Babcock 
and Wilcox boilers, each with a capacity of 50,000 Ib. 


axles, springs and buffers, beside bar iron, required in their 
There is unabated activity in motor 
steel departments and case-hardened steel is in very full 
demand. Oversea business, as already mentioned, is being 


own erecting shops. 


offered in abundance. 


A German Proposal. 








This week I was shown a letter from a well-known 
Thuringen firm of chemical glasg makers. It is, | presume, 
fairly common knowledge now that German laboratory 
ware is finding its way back to this country, notwithstand- 
ing the expense and effort incurred here since the outbreak 
of war in providing an ample supply of the British make— 
and of excellent quality, too. The temptation, of course, 
was that with the mark at its present low value the German 
article could be bought very cheaply indeed, whilst con- 
ditions on this side of the North Sea are all tending in the 
opposite direction. Before the war the Thuringen firm 
referred to sent consignments regularly to Sheffield on 
quotations subject to a discount of 33} per eent. When 
transactions were recently re-opened, however, they were 
on the basis of pre-war quotations net, plus 25 per cent., 
and the letter shown me this week said the firm had been 
obliged to add a further 15 per cent., making the advance 
on the pre-war terms 734 per cent. But with the British 
sovereign worth 183.50 marks instead of the normal 
20.40, chemical glass was still purchasable from German 
makers at rather less than half pre-war prices. The 
letter, however, stated that the German Government is 
preparing a law to provide that goods may only be ex- 
ported “‘ at prices ruling before the war and at the rate of 
£5 15s. for 100 marks,’’ whereas the normal exchange 
value of £5 15s. is 117.30 marks. Whether the proposed 
law is to refer to commodities other than chemical glass is 
not clear, but, should Germany pass such a measure for 
getting behind the exchange market, the sovereign, instead 
of being worth, as at present, 183.50 marks, and in normal 
times 20.40 marks, would only equal, for purchasing 
purposes, 17.34 marks. To that handicap would have 
to be added the withdrawal of the 334 per cent. discount, 
making the net price of German laboratory glass, in the 
event of the law being put into operation, about 50 per 
eent. higher than in July, 1914. AH this should only 
emphasise the wisdom of supporting the British maker, 
who, working in conjunction with some of our most |t 











any case, 


of steam per hour. The boilers are fed with fuel from over- 
head bunkers, to which the coal is taken by means of a 
conveyor of the endless chain gravity bucket type, the 
bunkers of the present boiler-houses being designed to 
hold 1000 tons per boiler-house, and the fuel being fed 
from the bunkers to the chain grate stokers in the usual 
way. One of the features of the plant is the “remote 
control ’’ room in the top storey of a high building. By 
a system of telegraphic signals the engineer-in-charge can 


control operations, instantaneously putting out of circuit 


any part of the plant in case of danger. 


Iron, Steel, and Coal. 


The announcement of an increase in railway rates 
has made quite certain a serious advance in iron and steel 
prices, which, moreover, would have moved upwards in 
Steel, it seems probable, will jump 50 per cent.. 
with iron and iron ore showing advances proportionately 
less. The supplies of both iron and steel are causing a little 


anxiety, and there are not wanting those who believe that 
we shall soon be faced with a searcity of both. 


Mild steel 


is already restricted in the quantity available, and prompt 
delivery is not always easy to secure. The colliery output 


has been very limited in consequence of the broken holiday 
weeks, otherwise there is no change to record and prices 
remain as previously quoted. 
steam hards are 29s. to 29s. 6d.; best Derbyshire, 28s. 6d. 
to 29s.; seconds, cobbles and steam nuts, 27s. 6d. 
washed smalls, 24s. 6d. to 26s.; best hard slacks, 24s. 3d. 
to 24s. 9d.; seconds, 23s. 9d. to 248. 3d.; soft nutty, 23s. tid. 
to 24s.; peas, 22s. to 22s, 6d.; and small slacks, 19s. to 20s. 


Best South Yorkshire 


to 28s.; 


In house coals branch is quoted nominally at the old figure 


of 33s. to 33s. 6d., and best Silkstone 29s. 6d, to 30s. 6d., 
but these prices are subject to the allowance of 1s. per 
ton. 


The quotations are all per ton at pit. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Trade in 1919. 


Tse year 1919 was a memorable 
rade, but a most disappointing one in marry respects. 
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Freed from the numbing influences and anxieties of war, 
everyone was sanguine when the year opened of having a 
vood time during the next twelve months, and there seemed 
good grounds for entertaining sanguine opinions; but 
unfortunately the reality fell considerably short of 
the anticipations. No complaint can be raised in regard 
to the actual volume of trade offered. Asa matter of fact 
business came forward in an overwhelming manner 
throughout the whole of the year, but the difficulties that 
were encountered were of such a stupendous and irritating 
character that the total output of trade fell considerably 
short of anticipations. At the beginning of the year the 
transition of industry from a war basis to one of peace 
was in progress, but unfortunately this transition proceeded 
at a@ snail’s pace owing chiefly to the constantly recurring 
troubles in the labour world, The adjustment of wages 
to the ever-rising cost of living and the adjustment of 
hours to meet Jabour’s demands for more reasonable 
opportunities for rest and recreation produced an indus- 
trial ferment which found expression in frequent strikes 
and threats of strikes, and in these days of the inter 
dependence of labour a strike in one great industry inevit- 
ably reacted upon all other parts of the structure. The 
coal miners’ strike, the engineers’ strike, the railway strike, 
and lastly the prolonged ironmoulders’ strike: provide, 
indeed, a very black record for a single year. The loss 
in trade from these causes alone was incalculable. Another 
great handicap to trade was the inadequacy of the railway 
facilities, and still more serious the shortage of trucks and 
wagons, The iron and steel trades in particular suffered 
very severely from these causes. Other adverse factors 
included the prolonged restrictions upon exports, State 
control, and the difficulties in regard to exchange. 


The Outlook. 


‘There is, however, every reason to look forward 
with confidence to a more prosperous time in 1920. Indeed, 
British industry has before it an era of golden opportunity. 
Not only have five years’ arrears of production to be made 
good, but. the frightful wreckage of war calls for works of 
reconstruction on an unparalleled scale. The demand for 
our staple products, therefore, is now and for some years 
to come likely to be enormous, and our chief concern is not 
so much to find markets as to deliver the goods. ‘To allow 
employers to take the full advantage of the opportunity 
there must be an ungrudging recognition by the workers 
ot the fact that they are joint sharers in the prosperity 
of industry, and as such must refrain from thoughtless 
precipitation of strikes whenever a dispute arises, giving 
at the same time a fair day’s work for a fair day's pay. 


Cleveland Pig Iron Trade in 1919. 


A continuous and acute shortage of iron was 
the dominant feature of the Cleveland pig iron trade 
throughout the whole of the past year, and although 
statistics are not yet available, there is not the least doubt 
that the total output will be the lowest recorded for many 
years past. The causes contributing to this result were 
many. The chief difficulty was that of maintaining 
a steady flow of coke to the blast-furnaces owing to the 
grave shortage of fuel, while the necessity of continuing 
in operation furnaces which would in normal circumstances 
have been laid idle for repairs also had a serious effect 
on the output. There was also a pronounced shortage of 
iron stone, and the cumulative effect was a steady reduction 
in the number of furnaces in blast. At the commence 
ment of the year there were seventy furnaces in operation 
in the North of England, and by the close the number had 
been reduced to sixty-two. The output was so inadequate 
that the makers had the greatest difficulty in meeting 
even home requirements, with the result that they were 
compelled to turn down the great. bulk of the heavy volume 
of export business which was offered. The emancipation 
of the trade from control proved a very slow process, and 
it was not until November that it was completed. The 
withdrawal of the Government subsidies to pig iron 
makers in April marked the first step in the restoration 
of the old freedom to the trade, and necessitated a 
revision of prices. Cleveland foundry pig iron was 
advanced from 95s, to 140s. as a minimum for home con- 
sumption and 145s. for export. Within a fortnight, how- 
ever, there were phenomenal rises in the prices of Cleve- 
land pig iron, which was comparatively cheaper than the 
iron in other districts, and naturally attracted consumers. 
[t was recognised by all the legitimate trading intezests 
that these wild movements were detrimental to the trade, 
and with a view to stabilisation of prices the Cleveiand 
ironmasters agreed to a maximum of 160s. for home con- 
sumption and 165s. for export. These prices prevailed 
to the close of the year. On the plea that it was necessary 
to safeguard the interests of home consumers, the authori- 
ties maintained in full foree the system by which pig iron 
could only be exported under licence until November—. 
almost exactly twelve months after the termination of 
hostilities—when the system with all its bureaucratic 
delays and ineptitudes was swept into oblivion. Even 
yet licences have to be obtained for the export of serap iron, 
but so far as the pig iron trade is concerned the dead hand 
of State control is now entirely removed. The elimination 
of the speculative element is a noteworthy feature. Gone 
are the days of the unhealthy influence of the Glasgow 
warrant market, when the speeulative influence o1 
“* Bulls’ and ‘*‘ Bears’ caused daily fluetuations in the 
price of Cleveland pig iron—fluctuations which often 
in times of excitement amounted to several shillings per ton. 
The Public Warrant Store, with its accumulations of pig 
iron amounting to over half a million tons, which alone 
gave speculato:s in warrants power to influence the market, 
is now practically a dead letter. Early in 1918 the stock 
in the store fell to a nominal quantity of 250 tons, and at 
that figure it still remains. This warrant system has 
passed probably never to return, and with its passing has 
come a period of stabilised prices which is all in favour of 
legitimate trade. Buyers and sellers alike can now enter 
into contracts with a greater degree of confidence. 


Manufactured Iron and Steel. 


In the finished iron and steel trades precisely the 
same obstacles prevailed as in the case of Cleveland pig 
iron, the outstanding feature being a great decline in pro- 








duction, and there are strong grounds for anticipating that 
when the complete statistics are available the 1919 output 
will be found to be little greater than that for 1918. The 
congestion on the railways and the truck shortage had 
most pronounced effects. From time to time some of the 
largest works in the district found their stock yards so 
congested that they had to close down until the congestion 
was relieved, whilst at every works the loss of two or three 
shifts per week from this cause was a common experience. 
A more adequate supply of ‘* block’ wagons is the crying 
need of the trade. Exports, like those of pig iron, were 
governed by the home demand. The claims of the home 
trade were placed first, and only when the more urgent of 
them were satisfied was it deemed possible to permit 
exports abroad, The movement in prices was steadily 
upward, the advances made during the year amounting in 
some cases to £10 per ton. The outlook for the trade is. 
however, encouraging, for there is a phenomenal demand 
for all descriptions of material. 


Current Business. 


Quite a holiday spirit is prevalent and it is almost 
impossible to do business. Pig iron makers are abso- 
lutely refusing to sell until the higher prices, consequent 
upon the new railway rates, are fixed, and of this there is 
no prospect before next week. It will have been observed 
that the raw materials of the pig iron trade come on the 
lower scales as regards railway rates, but it is expected 
that in revising selling prices the makers will not only pro- 
vide for the extra costs of production involved in higher 
railway rates, but also for the heavier charges in other 
directions, such as labour, costs, &c. The blast-furnaces 
are operating as usual, but most of the finished iron and 
steel works are closed until Monday next. 


A Year's Shipbuilding, 


The production in shipbuilding on the North- 
East Coast during the past year fell considerably below 
expectations. The total output for the five ports in the 
area was 211 vessels, with a gross tonnage of 780,333, as 
compared with 272 vessels and 972.642 tons in 1914. 
Comparative figures are as under : 


1919. 1914. 
— —— SC ar 
Vessels. Tons. Vessels. Tone. 
Tyne 86 274,849 96 357 720 
Wear ... 67 288,031 75 319,811 
i. 36 123,754 70 140,798 
Hartlepools ... 20 83;172 .:. 29 148,155 
eee | | 10,527 «2 +2 6,158 


An interesting feature of the returns is that the Wear has 
overhauled the Tyne in the matter of output. Four 
reasons may be attributed to the decline in production. 
In the first place there was the six weeks’ strike with which 
the year began over the application of the forty-seven 
hours’ working week; secondly, the curtailment of the 
working week from fifty-three hours to forty-seven hours ; 
great difficulties in getting material into the yards on 
account of inadequate railway transport ; and a slacken- 
ing of effort among the workmen after five strenuous war 
years. The prospects for the next twelve months, and 
indeed for some years to come, are exceedingly bright if 
the transport service can be improved and labour be 
induced to do its best. Every yard on the North-East 
Coast is overwhelmed with orders for new tonnage, and 
there is every reason to look forward to a prosperous time. 


The Coal Trade. 


The coal trade had a particularly anxious year. 
A little more swing was certainly allowed in business, but 
it brought little peace with it. The task of the re-esta- 
blishment of business was found to be irksome and uphill 
work. The stop blocks of coal and shipping control were 
ever in the way, but despite all, something has been accom- 
plished. There were from time to time alterations made 
in the carrying out of control, and among the best were the 
giving of freer hands to Local Committees and then the 
appointment of District Assistant Controllers. The latter 
provided facilities for facing troubles and having them dealt 
with on the spot, an arrangement that afforded some 
comfort to many. Another arrangement abolished during 
the year was that which confined coals to the counties of 
their production. The outstanding feature of the year 
was, of course, the Royal Commission and the Sankey 
Award. Before and during the long drawn out business 
coalmen were more or less idle and just marking time. 
They would entertain nothing until they knew ‘ what 
was in store.’ One calculation has been utterly upset, 
namely, that the high prices for coals for neutrals would 
not stand, and that they could not continue, but would 
become less and less until a normal condition came with 
the end of the year. The very reverse has happened ; 
indeed, prices for neutrals are higher than ever before, and 
they promise to become higher still. The export trade 
has opened out wonderfully well, having regard to all the 
obstacles, and in the last few months of the year the 
demand became larger and larger, with the result that the 
selling for this year has been equal to, if not in excess of, 
that of years previous to the war. As a fact numbers of 
steam collieries particularly find themselves oversold for 
the first two or three months, to say nothing of large com- 
mitments up to June and also up to the end of the year. 
The year closed with best steam coal for neutrals at 100s. 
per ton, with a possible rise of 10s., and few other qualities 
obtainable at less than 95s. for large and 70s. and 80s. for 
smalls. At the same time best Durham gas coals figured 
at 85s. to 90s. 








SCOTLAND. 
(From our own Correspondent.) 


New Year Holidays. 


Wits the approach of the holidays activities in 
industrial circles have been redoubled and everything 
possible is being done to clear off as many orders as may 
be possible. The demand for all classes of iron and steel 
material and coal is very strong, and outputs are subjected 





to severe pressure. The holidays really commenced on 
Wednesday of this week, and it may be January 12th 
before a general re-start takes place, 


A Clyde Record. 


° A record in rapid ship construction has been con- 
stituted by the launch of the liner Cameronia nine and 
a-half months after the laying down of the keel. The 
vessel was built and will also be engined by William 
Beardmore and Co., Limited, Dalmuir. She has been 
built for the Anchor Line to replace a vessel of similar 
name lost during the war, ‘The new vessel is 578ft, long, 
70ft. width, and 42ft. 9in. depth, and of a gross tonnage of 
16,000 tons. The machinery consists of two sets of 
Brown-Curtis turbines. Accommodation has been pro- 
vided for 265 first-class passengers, 370 second-class in 
two and four-berth cabins, and 1150 third-class in two, 
four, and six-berth cabins. . The vessel will be capable of 
carrying 11,000 tons deadweight. 


Coal Freights and Prices. 


[t is said that in the West of Soctland district 
quite a favourable view is taken of the situation with 
regard to prices. An advance of 50 per cent. in coal 
freights was evidently anticipated, and it is thought that 
the selling price will not suffer much increase. The rail 
way carriage per ton in the meantime averages about 
Is. 10d. per ton, and it is not expected that freightage will 
rise above 2s. per ton, and that the increase in the se'ling 
price need not be above 9d. per top. Manufacturers will, 
of course, have extra charges to bear, and possibly irc-1, 
steel, and other materials may be increased somewhat in 
price ; but here again it is thought that the increase need 
not he of much account. 


Pig Iron. 


There has been a very keen demand for all classes 
of Scotch pig iron during the past week. Best brands are 
still a little scarce, but plenty of forge ion is availab'e to 
make up the deficiency. Hematite remains about 219s. 
per ton and ordinary 207s. for No. 1 and 202s. 6d. No. 3 for 
home use. Export is still very restricted owing to Jocal 
requirements. For shipment abroad 10s, per ton may 
be added to the home prices. 


Finished Iron and Steel. 


The Scotch steel works are all as busy as they 
can possibly be and still outputs are far below require- 
ments. Steel plates are very difficult to secure, and some 
makers are fully booked six months ahead. Business in 
sections is very steady, and ang'es and rails are also making 
afair turnover. Orders for sheets are abnormal and many 
contracts are being refused. Galvanised material is com- 
paratively active even at current rates, which are in the 
region of £36 per ton upwards. _ Bar ironworks have plenty 
of orders both for home and export, though very little of 
the latter can be done at present. The home price is 
£22 10s. f.0.t. and export £23 f.0.b. Tubes have a good 
market. Rivets and nails, too, are very busy. The 
marine and electrical branches of the engineering trades 
are particularly active. General export prospects are 
better, but everything depends on production. 


Coal. 


During the past week there has been a falling off 
in the supplies of house coal, which is unfortunate at this 
season of the year when demands are at their highest. 
Considerable difficulty is experienced in meeting require- 
ments. Industrial business is very brisk, all descriptions 
heing constantly in request. Fair shipments have gone 
to Ireland and allied and neutral consignments have been 
slightly better. The output seems to be a trifle better, 
but there is yet a large leeway to make up. It is hoped 
the improvement in the New Year will be such as to 
warrant a big increase in export business while leaving 
ample provision for home necessities. The aggregate 
shipments during the past week amounted to 131,767 tons, 
against 140,847 in the preceding week and 76,931 tons in 
the same week last year. For allied shipments, f.o.b. 
Glasgow, ell coal is about 68s. to 76s,; splint, 71s. to 72s.; 
treble nuts, 65s.; and to neutrals, ell, 83s. to 86¢.; splint, 
88s. to 90s.; and trebles, 78s. 6d.; f.o.b. Methil or Burnt- 
island, allied, first steams, 70s. to 75s.: third steams, 
66s.; trebles, 64s.; neutral, first steams, 100s. to 1045s.; 
third steams, 85s.; trebles, 78s. 6d.; f.o.h. Leith, steams, 
allied, 65s. to 68s.; neutral, 78s. 6d. to 95s, per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Past and the Future. 


Tuts is the time of the year when business men 
are supposed to take stock, to reflect on the past and take 
their bearings for the future, but in the coal trade exporters 
and others in more recent years have had so many diffi- 
culties that they have become less and less inclined to 
look back, and are glad to think that they have come 
through their troubles as well as they have done, while, 
as for the future, they have only been able to form any- 
thing like forecasts qualified by a plethora of ‘‘ifs”’ 
and assumptions. The year now concluded has gone out 
in a “hurricane” from the point of view of the prices of 
coal. There was a time when by collating facts and 
figures those engaged in the coal trade could, with a certain 
amount of accuracy and good judgment, form a tolerably 
good estimate of the prospects for the future, but few, it 
any. imagined when 1919 opened that the price of. good~ 
Welsh steam coals would soar above 100s. per ton. Prices 
are, in fact, up to 110s,, if not over, business having been 
done at that figure. Prices for the Allies were fixed 
charges in the early part of the year, and doubtless there 
were periods when, if those prices had not been fixed by 
the Government, they would have been exceeded ; but 
still there was always the feeling that tonnage supplies 
might beeome so inadequate as to remove all strength 








26 


THE. ENGINEER 





Jan. 2, 1920 








from the market. From the time, however, when the 
prices, as fixed by the Coal Controller, became minimum 
prices, the market has tended upwards, though it suffered 
a sharp relapse in October. The market had been up to 
round about 87s. 6d. in September, and towards the end 
of the following month values fell away rapidly to 70s., 
but immediately Christmas came within measurable 
distance prices soared away to over 100s. with extra- 
ordinary rapidity. How long they will remain above this 
figure it is difficult to guess, though the feeling is general 
that the market is now at an unhealthy level, and that 
some relaxation will develop towards the end of Janu- 
ary or during February. As regards foreign exports 
during the past year, the total promises to be round about 
20,000,000 tons for Bristol Channel ports, as compared 
with approximately 17,000,000 tons for 1918, and rather 
more than 24,000,000 tons in 1914. The year has been a 
very trying one from the point of view of the whole posi- 
tion of the industry. Nationalisation proposals have 
created no little anxiety, and unfortunately the uncertainty 
and uneasiness arising from the threats of labour on the 
question are carried forward to 1920. 


Regrading of Coals. 


The staffs of colliery companies have had their 
fuli share of form-filling in the past few years, and within 
a few days of Christmas were called upon by the Coal 
Mines Department to supply returns, which taxed their 
efforts and no doubt their patience to the full. In a com- 
munication from Mr. W. A. Lee, coalowners were informed 
that the Controller had requested the Mining Association 
-of Great Britain to appoint a committee to consider and 
advise the Department as to what alterations were neces- 
sary or desirable in the present arrangements governing 
the pit-head prices chargeable for coal for inland econsump- 
tion in the United Kingdom, in order to place each descrip- 
tion of fuel on an economic basis. The committee ap- 
pointed to examine this question desires information as to 
the average pit-head price of each description of fuel 
dispatched from the various pits in Great Britain in the 
months of September, 1913, and September, 1919, respec- 
tively, and as to the cost of production in the months of 
September and October, 1919. Forms were enclosed for 
the purpose, the first requiring particulars of each descrip- 
tion of fuel dispatched from collieries during September, 
1913, the percentage of each quality to the total disposals 
for home consumption, the various sizes of screened and 
washed coals down to three-quarters of an inch, the pur- 
pose for which they were mainly used, the quantity used 
for colliery purposes (inclusive of miners’ coal), the total 
output, average pit price charged by the collieries to sub- 
sidiary undertakings, &c., and the average pit-head price, 
inclusive of coals sold for export. On another form similar 
details for September, 1919, had been filled in. The Coal 
Department required all this by January Ist, so that, 
considering the holidays took three days, it cannot be 
said that the clerical staffs were treated any too con- 
siderately in the matter of time to get the work done. 


Miners and Craftsmen. 


. The South Wales Miners’ Federation has on 
more than one occasion showed its readiness to dictate 
to others, and has not hesitated to use coercion, an attitude 
which it condemns whenever exercised by anyone else 
than itself. The leaders in the Federatjon have openly 
stated it is their opinion that all se at collieries 
should be in the Federation, and they have, whenever they 
could do so, taken every possible step to do away with 
other unions. The miners’ attitude towards the crafts- 
men has been by no means conciliatory, but, it being 
evident that coercive methods have not yielded the 
desired results, negotiation is now being adopted. The 
Executive Council of the Miners’ Federation, at a recent 
meeting, considered the proposal to secure a working 
agreement between the Federation and ‘the Enginemen, 
Stokers’, and Craftsmen’s Association. The Executive 
Committee of the latter body met:the Federation Execu- 
tive at the invitation of the Federation Executive, and 
ultimately it was agreed that a joint committee should 
be set up to draft a scheme for the unification of the two 
organisations. 


The Double Shift. 


It is evident that dissatisfaction concerning 
double-shift working arises more as between the workmen 
themselves than from any part which coalowners may take 
in the business. About a month ago, as a consequence of 
the large amount of surplus labour at the Ebbw Vale 
collieries, the workmen decided to agree to the temporary 
working of a partial double-shift system, whereby on the 
company giving an undertaking to pay the bonus turn to 
afternoon men, the men “ crossing’’ each other on the 
afternoon and day shifts agreed to a system of partner- 
ships, which of course meant mutual sharing up at the 
end of the week. The system, however, has not worked 
smoothly, and, as a consequence, the men recently met 
to discuss their grievances. The afternoon men strongly 
complained of the action of the day men on the ground 
that the latter, who were alleged to be earning £9, £10, 
and £12 a week, declined to share with the afternoon men, 
one of whom earned only £3 odd. The agent informed the 
men that they had either to give the system a fair trial, 
which they had not done, or they must abolish the after- 
noon shift altogether, and if that was done then the manage- 
ment would have to give notice to about 800 men at the 
collieries. Ultimately the men agreed to the advice of the 
agent to give the matter a fair month’s trial. 


Current Business. 


The ccal market is still more or less under holiday 
nfluences, and very little business has been arranged 
throughout the past week, owing to the fact that the 
colliery order books are so full. There is heavy pressure 
for coals, and tonnage is more than adequate, despite the 
fact that a number of vessels went away in ballast just 
before the holidays owing to the dismal prospects of getting 
cargoes in anything like a reasonable period. It is very 
evident that the present strong conditions will rule through- 
out the best part of January. Still, although business 


has been done at 110s. for January loading for superior 





large steams, and all salesmen are asking 100s. to 105s. 
for second qualities, drys and Monmouthshires, it sounds 
very conflicting to hear that colliery salesmen cannot get 
loaded, with sufficient promptitude, the coals they have 
available. The miners resumed work after their holidays 
in quite satisfactory numbers, quite two-thirds of the men 
being back at the pits on Monday last. The prospect is 
that the loss of output owing to the holidays was not quite 
as heavy as was expected. Good quality through coals 
are quoted at 85s. to 90s., while best bunker smalls are 
80s> to 85s., with ordinary qualities 72s. 6d. to 77s. 6d. 
Patent fuel makers are full up with orders for this month, 
and prices are nominally 100s. to 110s., while coke is 
112s. 6d. to 115s., as much as 110s. having been done 
for supplies to be delivered over the first quarter of the 
new year. Pitwood is none too plentiful, and prices range 
from 65s. to 70s. 


Newport. 


The market for Monmouthshire coals is very 
firm for early loading, salesmen having no free coals to 
offer. Quotations rule from 100s. to 105s. for January 
shipment for superior large, and smalls are quoted at 70s. 
to 75s. 


Swansea. 


Business has ruled very quiet during the past 
week, the effects of the holidays still being apparent. 
Coals of practically all grades are scarce, and stems are 
very full. Best large and machine-made descriptions are 
round about 80s., and are very difficult to book at that 
figure. 








Latest News from the Provinces. 





WALES AND ADJOINING COUNTIES. 


Midland Coals not for Export. 


Mr. J. C. Goutp has taken up with the President 
of the Board of Trade the- question of Midland coals being 
sent to South Wales for shipment when Welsh coals are 
being sent to the Midland area for home consumption, 
thus increasing the wagon shortage. Mr. Gould has 
received an official reply stating that the Coal Controller's 
attention had already been called to the facts by his loca! 
representative in South Wales. Permission to export 
the Midland coals had been refused, and they were now to 
be used for home consumption, while the consigners are 
being asked for an explanation of the breach of the Con- 
troller’s instructions. 


Swansea Metal Market. 


There is no appreciab!e alteration in the tin-plate 
market, which is very fim, prices being on the basis of 
50s. 6d. to 51s. 6d. for T.C. 20 « 14 >: 112 sheets. Other 
quotations are :—Galvanised sheets, 24g. corrugated, in 
bundles, £45 per ton net f.o.b.; steel sheet and tin-plate 
bars, £17 to €17 10s. per ton net delivered ; block tin, 
£342 cash, £344 10s. three months; coppe., £116 15s. 
cash, £119 5s. three months: Spanish lead, £45 10s. cash, 
£15 15s. three months; spelter, £56 12s. 6d. cash, 
£57 12s. 6d. three months; Welsh hematite pig iron, 
nominal. 


THE MIDLANDS AND STAFFORDSHIRE. 
The Advanced Railway Rates. 


It is found in Birmingham that the new advanced 
railway rates constitute a subject which it would take 
even an expert all his time to elucidate for the common 
understanding. The matter is complicated by the classi- 
fication of goods, and the differential treatment applied 
to each. But Birmingham manufacturers will soon have 
the advice of Mr. Granville Bilbrough, whom the Chamber 
of Commerce has appointed as its expert adviser on railway 
freightage and kindred questions. Meanwhile it is suffi- 
ciently plain that on iron and constructional steel the rate 
is advanced 56 per cent., with an additional flat rate of 
6d. per ton; on coal and coke carriage the increase is 
25 per cent.; basic slag (other than agricultural) and iron 
ore are advanced 30 per cent., with an additional flat 
rate of 3d. per ton, irrespective of distance, up to a maxi- 
mum of 2s. per ton. In Classes 1 to 5, which includes 
hardwares, there is to be an added charge of 60 per cent. 
and a flat rate addition of Is. per ton, irrespective of dis- 
tance. The increase in these sections is going to have a 
very serious effect on the trade of Birmingham. This is 
not the whole of the increase the hardwa:e trades have 
to bear. There will be the increased rates on all raw 
mateiial brovght to Birmingham to be considered when 
prices are being fixed. Further, there is the effect of 
these increases upon goods sent to long distances. Bir- 
mingham Chamber of Commerce is suggesting to the 
Railway Rates Advisory Committee set up by Sir Auckland 
Geddes that, to avoid injuring manufacturers in their 
more distant markets, there should be in addition to the 
percentage increase a maximum as in the case of goods in 
Class A. It is the absence of this maximum which is 
going to affect seriously traders in Birmingham. Manu- 
facturers generally have realised that the railway rates 
must go up, but not many agree that the method which 
has been adopted is the one least likely to injure trade. 








ALMANACS AND DIARIES. 


WE have received from the firms mentioned the following 
diaries, calendars, &c.:— 

Wituiam Fieru, Limited, Greek-street, Leeds.—Monthly 
desk calendar. 

PIRELLI GENERAL CABLE Works, Limited, 144, Queen 
Victoria-street, E.C. 4.—Small pocket calendar, with memo- 
randum pages‘: desk calendar, metal backed and memorandum 
pad for notes. 

THe WettIn Davit AND ENGINEERING Company, Limited, 





5, Lloyd’s-avenue, E.C. 3.—Card calendar, one week to a card, 
On the reverse side of the card is given an illustration of ships 
fitied with Welin davits. 

KeNNICOTT WATER SOFTENER, manufactured by John Thomp- 
son Water-tube Boilers, Limited, Wolverhampton.—A wall 
calendar, An illustration is shown of water from the river passing 
through a softener and being delivered at the works, 

Huse anp Co., Limited, Ordsal Works, Manchester.—A 
monthly tear-off sheet calendar. Each sheet has a very well- 
printed illustration of one of the firm’s machine tools. 

Harr AccumvuLator Company, Limited, Marshgate-lane, 
Stratford, Lendon, E.—A desk bletting pad, with the calendar 
plinted on either side of the blotting paper. 

Mr. L. M. WaternouseE, Simplex Conduits, Limited, 113-7, 
Charing Cross-road, W.C. 2.—A pocket-book containing the 
Simplex Diary for 1920. The paper is ruled in small squares. 

MaupsLey’s, Limited, Zone Works, Dursley, Gloucester.— 
A wall calendar,-which contains a reproduction in colour of a 
fascinating lady called ‘‘ Gladys,” printed cn satin. 

Henry Srvon, Limited, Manchester.—Desk calendar -with 
the date in large figures. On each sheet is printed a motto for 
the day. 

HastaM AND StretTToN, Limited, 11, Windsor-place, Cardiff 
-~-A small wall calendar, containing two months to a sheet. 
Each sheet has a well-printed humorous picture in colours. 

KEIGHLEY GAs AND OIL ENGINE Company, Limited, Keighley. 
—A calendar which takes the form of one of the firm’s engines 
reproduced on cardboard, the calendar being pinned to the 
centre of the engine. 

THE TECHNICAL COLLEGE, LouGHBOROUGH.—A wall calendar 
in monthly sheets, the figures being printed in red. On each 
sheet a view is given of something in connection with the college 








CATALOGUES. 


GENERAL Etectric Company, Limited, 67, Queen Victoria- 
street, London, E.C.—TIlustrated leaflets, Specification No. 58a, 
devoted to “ Star-Delta”’ starters, and Specification No. 82a, 
dealing with auto-transformer starters. 

JosEPH FREEMAN, Sons anv Co., Limited, Garratt-lane, 
Wandsworth, London, 8.W. 18.—Pamphlet entitled ‘* 1776 to 
1919,” containing @ short history of the firm frem its foundation 
to the present day and brief notes concerning its chief prcducts. 

THe Power Prant Company, Limited, West Draytcn, 
Middlesex.—List No. 13, being # well-illustrated bcoklet dealing 
among other things with double helicel end cther gears; the 
Sykes gear-cutting machine; flexible couplings; and the 
Mitchell thrust block. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Messrs, Sota y Aznar, of Bilbao, inform us that Mr. Eduardo 
Toda, who for twenty years wa: head of their offices in London, 
has decided to retire from business, and that Messrs. Alfred 
Norton, Alejandro de la Sota Yzaguirre and Alejandro de la 
Sota Aburto have now taken charge of the direction of the 
London offices. 

At the December meeting of the Diesel Engine Users’ Asso- 
ciation, Mr. Chas. Gould, A.M.J.E.E., electrical engineer to the 
First Garden City, Limited, Letchworth, was elected President 
for the ensuing year, and Mr. Percy Still, M.I.E.F., chief engi- 
neer and manager to the Chelsea Electricity Supply, was re- 
elected honorary secretary. 

WE are asked to state that the kerosene and motor spirit 
business of the Bowring Petroleum Company, Limited, has 
been merged into that of the Anglo-Mexican Petroleum ge ee 
Limited. This arrangement does not affect the ‘‘ All’s Well ”’ 
brands of lubricating oils and greases, which the Bowring Petro- 
leum Company, Limited, will continue to supply as before. 








Tue InstiTuTION oF CivIL ENGINEERS: LECTURES TO 
SrupEnts.—The Council of the Institution of Civil Engineers 
has arranged for the delivery to students of the Institution in 
London and at some of the local associations of two Vernon- 
Harcourt Lectures, by Mr. R. B. Dunwoody, A M. Inst. C.E., on 
‘The Economic Requirements for Inland Navigation Trans- 
port in the British Isles.” The attendance of members of the 
Institution is specially invited at these lectures, which will be 
delivered to London students at the Institution on Fridays, Janu- 
ary 16th and 30th, at 6 p.m. Sir Maurice Fitzmaurice, C.M.G., 
will take the chair on the first evening, and Mr. Sidney Preston, 
M. Inst. C.E., on the second. It is proposed to arrange other 
students’ meeting and some visits to engineering works, and the 
success which attended the efforts of the London Students’ 
Committee before the war to promote the objects of such fixtures 
encourages a hope that that Committee may be revived. 


CLasses AT A Factory.—Owing to the moulders’ strike and 
the consequent shortage of castings, J. Blakeborough and 
Sons, Limited, of Brighouse, have been compelled - gradually 
to close down their turning and fitting departments, and in 
order that the apprentices in those departments should not, 
owing to lack of employment, be thrown upon their own re- 
sources, it was decided by the directorate that during this 
period of enforced inactivity educational facilities should be 
afforded them, and that payment should be made pro rata 
for the time spent in attendance at the classes which have been 
formed for that purpese. The classes are limited to apprentices 
in the departments affected by the strike—the ages of tlhe boys 
ranging from fourteen to twenty years—and a room which hes 
been reserved for the classes has been fitted up as an experi- 
mental engineering science laboratory. All drawing instruments 
and other materials required are provided by the firm for the 
free use of the students, all notes and data being entered up in 
special note-books, which will be useful to the students for 
reference after they have completed the course and passed the 
necessary final examinations. 

Tue Puystcat anp Opticat Societies’ Exnisition.—The 
joint annval exhibition of the Physical and Optical Societiex, 
which is to be held on Wedne:day and Thursday, January 7th 
and 8th, 1920, at the Imperial College of Science, South Ken- 
sington, will be open in both the afternoon, from 3 to 6 p.m., 
and in the evening, from 7 to 10 p.in._ Professor F. J. Che-hire 
will give a dicourse on ‘Some Polari:ation Experiments,” 
at 3 p.m. on Janvary 7th and at 4 p.m. on January 8th, and 
Professor A. O. Rankine will give a discourse on “ The Use of 
Light in the Transmission and Reproduction of Speech,” at 
4 p.m. on January 7th and at 8 p.m. on January 8th. The 
lectures will be illustrated by experiments. Some forty firms 
will be exhibiting, and there will also be certain experimental 
demon:trations. We under:tand that invitations to attend the 
exhibition have been issued to the In titution of Electrical 
Engineers, the Institution of Mechanical Engineers, the Faraday 
Society, the Wireless Society of London, and the Réntgen 
Society. Admission in all ca-es will be by ticket only, and 
therefore members of the societies just mentioned, as well, 
al o, as those of the Physical and Optical societies, de-iring © 
attend the exhibition are reque ted to apply to the secretary of 
the society to which they belong. Others interested should 
apply direct to the secretary of the Physical Society, National 
Physical Laboratory, Teddington, 8.W 
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French Engineering Notes, 


(From our Correspondent in Paris.) 


The Coal Crisis. 

NogtwirusTanpinG official promises that the coal 
crisis would be overcome with an improvement in the 
transport arrangements, there is no doubt that the situa- 
tion is going from bad to worse. The shortage has become 
so serious that it is feared a number of works in the 
Ardennes will have to be closed this week. The Montataire 
Works, near Creil, have been closed down, and several other 
concerns have had to cease working until supplies of 
fue! are forthcoming. Nevertheless, there does not appear 
to be an actual dearth of coal, for at Rouen there are 
600,000 tons which cannot be got away, and there are 
800 loaded barges waiting for tugs to take them to Paris. 
The trouble arises chiefly from the singular mentality of 
the barge:en, who are so rigidly observing the eight hours’ 
day that instances are reported of their stopping for the 
night within a hundred yards of their destination. They 
now take twenty days to yo from Rouen to Paris, whereas 
before the war the journey occupied seven days. As the 
result of the eight hours’ day, the water-borne traffic has 
fallen off considerably everywhere, -On the Lower Seine 
it declined from 588,000 tons in November, 1918, to 221.000 
tons in November, 1919. If this state of things should 
continue the Government threatens to requisition the 
barges. From the Saar Basin also there are large consign- 
ments of coal, but transport is very slow on account of the 
poor quality of the horses employed for hauling the canal 
barges. Tractors are being built for this purpose, but they 
will not be available until the approach of next winter. 
Meanwhile the Government is preparing a programme of 
measures to be adopted for bringing the fuel to the centres 
of consumption, and it is intended practically to suspend 
the day passenger traffic for the time being on the Quest- 
Etat line to permit of more coal being brought from 
Rouen, and to start “summer time’’ on February Ist, 
experience having shown that the extra hour’s daylight 
results in an appreciable economy of fuel. 


Advanced Prices. 

An immediate result of the coa! shortage is a 
remarkable inflation in the prices of all descriptions of 
rolled iron and steel and other finished products. This is 
not due to the higher prices of fuel, which are regulated by 
the State, but to the irregular supplies, which entail con- 
siderable loss of time to the works, where unproductive 
wages add considerably to the manufacturing costs. The 
immediate industrial future, therefore, depends upon the 
facilities offered for distributing coal, and if that be not done 
satisfactorily manufacturers will have no alternative but 
to run their works five days at a time when there is an 
abundance of work for everyone. Among the temporary 
measures proposed, the making of Saturday a full holiday 
seems to be meeting with most approval, but there is 
a risk of the men regarding it as a precedent and after- 
wards refusing to go back to the old state of things. 


Trade with Belgium. 

The policy adopted by the Government. of enter 
ing into commercial arrangements with different countries 
whereby the import duties would be adjusted in such a 
way as to favour an interchange of goods which would not 
compete directly with home industries is meeting with some 
opposition in Belgium, where the negotiations ave proceed- 
ing much less satisfactorily than had been supposed. One 
reason for this opposition is that the fiscal system proposed 
by the French is contrary to the Free Trade principles 
which the Belgians regard as necessary for their industrial 
welfare. Another more immediate cause is the effect of 
the French fiscal system upon the trade of Antwerp. As 
a means of favouring the home ports a super tax is imposed 
on all goods from overseas coming through a foreign port, 
and anything imported from overseas through Antwerp 
is therefore burdened with heavier duties than if it came 
through Havre or Dunkirk. As soon as Alsace-Lorraine 
was joined to France the super tax was applied to the 
recovered provinces, with the result that Antwerp found 
itself seriously bandicapped in territories where it had 
tormerly almost a monopoly of the shipping trade. So 
strenuous was the opposition of Antwerp to this treatment 
that the super tax was temporarily suppressed, but the 
fact that it exists elsewhere in France is not calculated to 
facilitate the negotiations which the are in hand. 


Harbour Works. 

The plans for the important harbour extensions 
at Marseilles are now completed, and the work will prob- 
ably be undertaken by a group of firms which is asking for 
asixty years’ concession. The proposed works will contPrise 
the complete equipment of a new port, with a water depth 
of 10 m., and a wharf 700 m. long, which will he eventually 
extended to 1100m. The Paris, Lyons and Mediterranean 
Company will have a station covering 45 acres, with 
thirty lines, and a special wharf equipped with modern 
appliances for dealing with 600.000 tons of coal a year. 
There will be storage space for 30,000 tons of coal. Tt is 
estimated that the station will have a traffic of 2,000,000 
tons a year. A canal is to be constructed between the 
new port and the sea at Port de Bouc having a depth of 
8 m., which will be increased to 10m. The work is to be 
carried ovt in fovr years at a cost of about 25,000,000f., 
while 10,000,000f. wil! be devoted to the canalisation of the 
Etang de Berre to render it suitable for navigation. 


Pechelbronn Oil. 

The bore which recently tapped oil at Pechel- 
bronn in Alsace at a depth of 425 m. hag been flowing inter 
mittently at remarkably regular iritervals of ten to fifteen 


minutes every hour. The flow has been steadily increasing, : 


and now exceeds 2000 litres an hour, so that the daily 
supply is about 59 tons. In the ordinary way the State 
would take over the deposits and give a working concession 
to some company, but the Comité Général du Pétrole 
urges that the new oilfield should be placed under the 
control of a powerful company in which the State and the 
Alsatian and French interests would be represented. The 
Comité fears the intervention of the State, and thinks that 
the oilfields can be better exploited by an independent 


group. 





British Patent Specifications. 


When an ¢ tion ia ted from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete specification. 











STEAM GENERATORS. 


135,226. August 21st, 1918.—HEADERS FOR WATER-TUBE 
Borrers, W. J. Thompson, Wolverhampton, and V. Smith. 

Ir appears from the wording in this specification that the 
inventor makes a claim for a speciel form of bossing on the 
drums, or headers, of water-tube boilers for the reception of 
the water tubes. The de-ign is shown in the drawings, and the 
frst claim is as follows :—In a water-tube boiler in which the 
prepared formations of a drum for the reception of water-tube 
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ends are each of a width to receive tubes of two or more trans- 
verse sets of tubes, and preferably each of a length to receive 
two or more ends of tubes of each set of a pair of sets or of all of 
& group of sets, the drum originally made substentially cylin- 
drical and the cylindrical shape mainteined at the portions 
thereof which lie between the transverse sets of prepared forma- 
tions for receiving the tube ends, thus ensuring that such por- 
tions of the drum will be of maximum stiength.— November 27th, 
1919. 


TURBINE MACHINERY. 


135,452. August 27th, 1919.—PREVENTION OF CORROSION, 
A. Jude and Belliss and Morcom, Led:am-street, Birming- 
ham. 

Basing their recommendations on experience with combined 
reciprocating engine-turbine plant, the inventors suggest the 
deliberate addition of oil or grease to the steam supplies of steam 
turbine installations, with the object of preventing corrosion. 
Several alternative positions at which the oil should be intro- 
duced are mentioned.—November 27th, 1919. 


DYNAMOS AND MOTORS. 


135,409. March 26th, 1919.—ARRANGEMENT FOR COOLING 
HIGH-SPEED DyNAMO-ELECTRIC Macuines, M. Gruber, 
Route de Chéne, Geneva, Switzerland. 

In this system of ventilation the cooling air for the stator is 
mainly sucked up and driven by the ejector action of the air 
passing out of the rotor. For this purpose the active iron in the 
rotor and stator is subdivided into two sections, between which 
the ventilating passage is arranged. The rotor is provided with 
axial passages, and the air flows through the suction ventilator 
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thus constituted and passes out through the radial slot. This 
air causes an ejector action and sucks cooling air through the 
annular air gap between the rotor and stator, and then, through 
the axial stator passages, it sucks up further cooling air, which is 
also driven radially outwards. The method of cooling has the 
advantage that the heating of the cooling air produced by the 
compression and losses in the suction ventilator only occur when 
the air has already effected its cooling action and is leaving the 
machine. Fans may also be fitted, as shown at F, to the left in 
the drawing, whereas at the right-hand end of the machine the 





fan blades are omitted. The rotor Rand the stator § consist of 
two laminated core sections between which a space M N is left 
free for conveying away the heated cooling air frcm the passages 
KL. The fresh air flows in through the side ports E of the 
casing G ; a portion is sucked up by the ventilator V in the gap 
M through the longitudinal passages K of the rotor ; the 1emain- 
ing air flows partly through the air gap D, partly from the interior 
of the end bells or caps P through the longitudinal passages L 
of the stator to the middle space N, and from thence to the 
outlet port A in the stator cating G. In order to increase the 
ejector action guide members B are provided at the ends of the 
stator passages L. In order to obtain an effective ejector action 
also in the air gap D, the radial slot M in the rotor is narrower in 
nase direction than the slot N in the stator.—Norember 27th, 


. SWITCHGEAR. 


135,389. February 14th, 1919—ProrecttveE Devices ror 
ExectricaL Circuits, Western Electric Company, Limited, 
Norfolk House, Victoria Embankment, Westminster, London. 

This invention relates to devices for protecting electical 
circuits from abnormal voltages, lightning, and similar dis- 
charges, and is specially adapted to provide a ground connection 
for a circuit when its potential is raised to an abnormal value. 

A body member A of porcelain is provided at two of its opposite 

sides with slots adapted to receive the opposing electrodes B 

and C, which are preferably of carbon. In order that these 

elect: odes may be spaced a definite distance apart without resort- 
ing to the use of a separator, @ third side of the member A is 
provided with a slot D to permit the insertion of a gauge E to 
locate the electrodes during assembly. While separated by the 
gauge the electrodes are firmly cemented to the body member by 
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means of fillets F of low melting point glass. After the elec- 
trodes B and C are secured in place in the manner just described 
the gauge is removed, completing assembly and leaving the 
electrodes separated by a definite air gap G equal to the thick- 
ness of the gauge employed. In service the electrodes C and B 
engage respectively a ground plate and a line spring, the latter 
being under considerable tension. In the event of a high- 
resistance cross with a power or lighting circuit, the arc formned 
between the electrodes, if allowed to continue, would generate 
sufficient heat to draw the temper from the spring and cause a 
dangerous fire hazard. However, with the proposed construction 
the glass cement becomes plastic before this dangerous tempera- 
ture is reached, and the tension of the protector spring forces 
the electrodes together, thereby providing a low-resistance path 
to ground and eliminating all danger from arcing.—November 
27th, 1919. 


LIGHTING AND HEATING. 


135,351. December 24th, 1918.—Enectric Lamp Hoiper 
AND REFLECTOR FOR AvutToMoBILES, Butlers, Limited, 
Grange-road, Small Heath, Birmingham, and A. Reeves, 
133, Sommerville-road, Small Heath, Birmingham. 

This invention relates to the type of incandescent electric 
lamp in which the lamp holder is capable of axial sliding adjust- 
ment within the lamp and is fixed when desired, through the 
medium of a collet or split member co-operating with a member 
having sciew-threaded connection to a fixed part of the lamp. 


N°135,351 


























The arrangement allows the lamp to be adjusted in relation to 
the reflector. The tube A extends from the centrally per- 
forated parabolic reflector D of the lamp. At a position inter- 
mediate to its extremities the tube is formed with an internal 
shoulder B, and at its rear extremity the tube is externally 
threaded. The internal sleeve C is formed with a number of 
longitudinal slits, and fits against the jnteinal shoulder B of tle 
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tube. Atter adjusting the position of the lamp, the sleeve C is 
forced agaist the shoulder B, which causes it to contract and 


grip the lamp holder, 


November 27th, 1919. 


MINES AND METALS. 


135.379. January 29th, 1919. 
inc. W. Lee Roweand J. F. Smith, both of 58, Dewsbury - 
road, Dollis-hill, Willesden, N.W., and 8. Holland, 47, 
Whitby-road, South Harrow. 

This invention relates to electric fuses for use in electrically 
firing eharges of explosive by means of a magneto-electric 
generator. The electric discharge is passed between an insulated 
contact and the adjacent wall of the case, or between the contact 
and a diaphragm of wire gauze, which is arranged in the case 
and which serves to prevent the detonating powder from coming 
into contact with the contact. Tho detonating povder may be 
retained in position in the case by a wad or in any other suitable 
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manner. The contact in the base ef the case is made of any 
suitable non-rusting metal, e.g., copper, and lies within a trans- 
verse slot in a plug of vulcanised fibre extending through the 
base of the cartridge, against the inner end of which plug the 
wire gauze diaphragm may rest, the contact being at a suitable 
distance therefrom. In the drawings A is the case. B the base, 
which has an aperture for the reception of the insulated plug C. 
A small bore E is provided in the plug C for the lead D to pass 
through and lie in a transverse slot F. The diaphragm referred 
to above is indicated at H.—November 27th, 1919. 


PUMPING AND BLOWING MACHINERY. 


135,279. November 19th, 1918.—Actp Pumps, A. Campbell, 
12, Summerseat-place, Bradford. 
This is # peculie> form of centrituge! pump specially suitable, 
according to the inventor, for deeling with corrosive fluids. 
The moving element A rotates round a hollow shaft B, and is 
furni-hed with vanes C, which revolve between two dises D D. 
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(Au air pump is connected with the hollow shaft B, while the acid 
is admitted at E. A bafiledise at the centre forms an obstruc- 
tion between the pipes B and E, prevents the acid going direct 
tothe air pump, and leads it into the influence of the vanes C, 
which drive it out. by centrifugal action through the discharge G. 
—-November 19th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 
134,813. July 30th, 1919.--GrinpInc Macnines, Figil A. 
Hansen, Frederiksherg, Denmark. 2 
In order to permit the abrasive wheel of a grinding machine 
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to centre itself when out of balance, the inventor carries the 
bearing neare-t to the wheel by means of springs and provides 


Execrrte Fuses ror Brast- 


in the centre of one of the di<es. This dise C ts stationary, while 
the other dise D is rotated. <A gep is provided in the length of 
the grooves towa-ds the upper pact of the fixed disc, and the 
finished balls are discharged at that point.—November 21-t, 
1919. 


supplied to electrically heated crucibles, retorts, muftles, melting | — 
furnaces of the “ resistor ” type in which the heat is generated | 5 


in the container itzelf, or ina resistance surrounding the container, 
The-e furneces are usually supplied with electrical power control 
apparatus which permits of @ step-by-step regulation of the 


in the cross-settion, from which it will be seen that four springs 

permit the beariug to moeye suflieiently to allow the. wheel to 

centre itself. The ball and sécket joint at A provides the neces- 
sary flexibility in the spindle and at the same time forms a fric- 
tion clutch, whieh prevents the wheel being overloaded. 

November 27th, 1919, 

135,283. November 19th, 1918.--Repuerne INGors To 
Biooms, F. G. Gasche, 10, South La Salle-street, Chicago, 
U.S.A - 

With the object of obviating the tearing action on the surface 

of an ingot in the process of being drawn through a cogging mill, 

the inventor proposes to push the ingot through the rolls, which 
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would be free to rotate, but not be driven. No indication is 


stipulated that the rolls must be so formed as to enclose all sides 
of the ingot, as indicated in the ilustration.—November 19th, 


1919, 
MISCELLANEOUS. 
135,234, November 2]st, 1918.—-ManuractURE OF BALLS FoR 


Brarines, K. J. Almfelt, 184, Bromyard-road, Sperkhill, 
Birminghain. 
This is @ process for manufacturing balls for ball bearings by 
means of rolling blanks between rotating grooved plates. The 
blanks are fed into a heating chamber A and pushed forward by 
a plunger B. They fall down a shoot and thence into an opening 
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FoR ELECTRICALLY HEATED CRUCIBLES, RETORTS, MUFFLES, 
MELTING FURNACES, AND THE LIKE, The Morgan Crucible 
Company, Limited, and C. W. Speirs, both of Battersea 
Works, Battersea, London. 
This invention relates to means for regulating the current | © 
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a floxible spindle. 


The arrangement of the bearing is shown ! voltage, often too large to obtain the required degree of regulation 


given of the means adopted to push the ingot forward, but it is | 


S.W. 1. 


Viecadilly, W. 1. 
IE1L., by Professor W. H, Bragg, D.Se. 


Nasmith on ** The Cotton Industry of America.” 


Town,” by Professor W. H. Bragg, D.Sc. 


GICAL CHEMISTs. 
135,237. October 12th, 1918.—Current Recuiatine Devices | Sheflicld. General meeting and presidential address. 7.30 p.m, 


treet, S.W. 1. 


Sea,” by Professor W. H. Bragg, D.Sc. 


KEIGHLEY AssocrIATION OF ENGINEERS. 
Keighley. 
MANCHESTER AssociIaTION OF ENGtnrreRS.—-Paper by Mr. 


_ BiInMINGHAM 
Chamber of Commerce, New-street, Birmingham. Paper, “‘ The 
Heat Treatment of Medium Carbon Steels,’ by Mr. 


of temperature in the furnace. ‘The object of the present inven- 
tion ix to provide for the very finest degree of regulation of 
temperature, and to this end use is made of the well-known fact 
that the resistance between metal and carbon varies eccordiny 
to the pressure between the surfaces in contact. In the arrange. 
ment shown the water-cooled terminal is in the form of a riny 
made in two sections A B hinged together at C, and provided 
with lugs DD, through which the pressure regulating screy 
KE is passed, so that by rotating the screw by means of a hand 
wheel the two members of the terminal can be clamped togethe: 
on to the extension piece, F F are nozzles for the attachment 
of the cireulating pipes, and G is a tube connecting the two sec - 
tions together so that a continuous circulation may take place. 
‘The specification contains alternative designs of the apparatus. 
November 12th, 1919. 


135,270. November 18th, 1918-—Suiir Hoog«s, A. W. L. 
Schertnulz, Stonecroft, Stone Cot-hill, Sutton, Surrey. 
The outstanding features of this book, the general design of 
which can be readily grasped from the illustration, are the rela 
tive positions of the hinge pin and the hook and the shape of the 
hook. The hinge pin is arranged in such a position that tho 


N° 135,270 








pull on the hook tends to open the two parts as sven as the 
fastening pin ix removed, while the hook is so shaped that the 
shackle, or other part engaged, slips easily away with no lability 
to catch on projections. Two alternative forms of hook are 
illustrated.— November 18th, 1919. 








Forthcoming Engagements, 
TO-DAY. 


Juntor Ixsriruvion or EsNuinners. —39, Vietort-street, 
Automatic Kleetric Weighting Machines as Used with 


Machine Packers,” by Mr. A. V. Smith, 7.30 p.m, 


SATURDAY, JANUARY Srp. 


Rovan Ixsriretrion or Grear Brivain. 
Christanas lectures : 


Albemarle-street, 
** Sounds of the Country,” 
3 p.m. 


TUBSDAY, JANUARY 67H. 


Address by Mr. Frank 
7 pm. 


ENGINEERS’ CLUB, MANCHESTER, 


R0YAL InstiruTion of Great Briratn. 
jecadilly, W. J. 


Albemarle-street, 
Christmas lectures: 1V., “‘ Sounds of the 
3 p.m. 

SHEFFIELD ASSOCIATION OF METALLURGISTS AND METALLUK 
Assembly Room, Royal Victoria Hotel, 


WEDNESDAY, JANUARY Tru. 


Liverroo. EnGineerinGg Society. — Royal Institution. 
olquitt-street, Liverpool, Adjourned discussion on the pap>r, 


~ The Science and Art of Lubrication,” by Mr. H. T. Newbigin, 


p.m. 


tovAL Socmry or Ars. 
uvenile lecture : 
endred. 


John-street, Adelphi, W.C. 2. 
* Railways and Engines,” 1., by Loughnan 
3 p.m. 

AssocrATION or ENGINEERING AND SHIPBUILDING Dravants 
EN® Liverpool University Engineering Lecture Theatre 
Shelley,” by Mr. W. J. B. Ashley. 7.30 p.m. 

InsTiTUTION of Sanrrary Knawweers.—-Caxton Hall, West- 
inster, S.W. 1.) Presidential address. 7.30 p.m. 


THURSDAY, JANUARY 8ru. 
INsTixuTION oF AUTOMOBILE ENGINEERS. 25, 
Lecture, “Steam Vehicles,” 


Victovia- 
by Mr. Thos. 


arkson, 8 p.m. 


Albemarle street, 
Christmas lectures: V., ‘‘ Sounds of the 
3 p.m. 


Roya, InsTirutTion oF Great Brivrain. 
ccadilly, W. 1. i 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRavuGuts 


MEN.---Milton Hall, Manchester. *‘ The Aeroplane from a 
Strength Point of View,” by Mr, G. A. Stephens. 
INSTITUTION OF ExecrRicat. ENGINEERS.+~Lnstitution of 
Civil Engineers, Great George-street. 


7.30 p.m. 


Westminster, 8.W 


‘ Failures of Turbo-generators and Suggestions for Improve- 
ments,” by Mr. J. Shepherd. 


6 p.m, 


SATURDAY, JANUARY lern. 


Queen's Hotel, 


Annual dinner. 5.45 p.m. 


Adamson, ‘* Cast Iron in Theory and Practice.’ 7 p.m. 


THURSDAY, JANUARY 15ra. 


METALLURGICAL Socrety.—-Birmingham 


. J. Coe, 





M.Sc. 7 p.m, 
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PUBLIC NOTICES 


0. BBB» 


ir Ministry. 





4 VACANCY in the DEPARTMENT of the CON- 
YROLLER-GENERAL of CIVIL AVIATION is OPEN 


to ex-members of the R.A. ¥ with the following 
qui wlifications . 
Theoretical and practical experience of engi- 


(Mechanical engineer preferred.) 


neering. 
theory and <= of 


(2) Sound knowledge of the 

aeronautics. 

(3) Thorough acquaintance 
craft, engines, equipment, 
old and new. 

Knowledge of aeronautical development at home 
and abroad. 

» Knowledge of French and German, 

Salary about £800 per annum. 
\pplications (enclosing qualifications and references) 


in writing to 
THE SECRETARY, 
(8.1.) Room 434, 
Air Ministry, 
Kingsway, W.C. 2. 


types of air- 
&e., both 


with all 
armament, 


2216 
_ ° ¢ 
A ssistant Engineers, 3rd 
Grade, REQUIRED for the 
NIG ERIAN GOVERNMENT RAILWAYS 
for two tours of twelve months’ service, 
with possible permanency. Salary £300-£10-£350 and 
a war bonus of £120 a year. Free single quarters and 
first-class passages. Liberal leave in England on full 
salary. Candidates, aged 22-35, who have had expe- 
rience as civil engineers on railway maintenance, 
should apply at once in writing, a brief details 
of experience and age, to the CROWN AGENTS FOR 
YHE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/Nig. 9442. 2209 


£33 (ret Mechanical En 


NEER REQUIRED for , CR. iR- 








MAN EAST AFRICAN RAILW. for 
three years’ probationary service, with 
un rmanency thereafter if services satisfactory. Salary 


0U-£25-£900 per annum, with a duty allowance of 

70 8 year and a war bonus of £40 per annum for 
single men and £90 per annum for married men. Free 
first-class passages and single quarters. Liberal leave 
in England on full salary after each tour of 20-30 
months’ service—Candidates, who must have had a 
thorough training in some recognised Locomotive 
Workshops and Offices, and who possess a sound 
knowledge of Footplate and General Running Work, 
with previous Colonial Experience in a _ responsible 
Administrative capacity, should apply at once (by 
letter), giving brief details of age and experience to the 
CROWN AGENTS FOR THE Twowe€ é. Mill- 
bank, London, 8 W. 1, quoting M.G.E.A. 

* 2803 


raughtsman Required 

for service on the UGANDA RAIL- 
WAY by the GOVERNMENT of EAST 

AFRICA PROTECTORATE. Salary £250, 
rising to £320 per annum by annual increments of £16, 
aud a war bonus at present in force of £65 per annum. 
Quarters free of rent, free passages, and liberal leave 
in England on full salary. Unmarried candidates, 
about 30 years of age, who have had experience in 
« civil engineer’s office and have general knowledge of 
mathematics and graphic statics, also of general engi- 
neering work, such as designing buildings, bridges, 
sheds, laying out of station yards, plotting railway 
locations, &¢., should apply by letter, stating age and 





experience, to the CROWN AGENTS FOR THE 
a. =— » 4, Millbank, London, 8.W. 1, quoting 
1. 8670 2212 





- ay ° 

ualified Engineer Re- 

QUIRED by the Receiver for the 

Metropolitan Police District for duties 

in connection with heating, lighting, electric 

plant, drainage, lifts, &c., of police buildings, also to 

supervise motor cars and motor boats, garage and 
repair workshops. 

Salary commencing at £515 (including war bonus). 

Appointment will be on probation in first instance, 
and will be pensionable if confirm 

Candidates must not be over 38 years of age. They 
should be corporate members of the Institution of Civil 
Engineers with considerable practical experience and 
aK d the ma t and supervision of 
working staff, 

Application should be made not later than Joomery 
2ist by letter (giving brief details of age, qualifi 
tions, and experience), addressed to the RECELV ER 
FOR THE ETROPOL — POLICE DISTRICT, 
New Seotland id Yard, 8.¥ W. | 225 


2253 
7 Yy 


‘SCREW VESSELS 
FOR SALE. 


WITHOUT RESTRICTIONS AS TO SALE 
ABROAD. 


Ts Admiralty have for Dis- 


L 11.M. TWIN-SCREW - ESSELS 
BURY. oan FAIRFIELD,” and ** REPTO 
Boats are new and particulars are as tollows : — 
fength between perpendiculars ..... an 
Breadth moulded................... 
Depth moulded to upper deck 








TWIN 


Coal carried, bunkers full........... 180 tons 
mee A... b agpe tee, i OLS ee 16 knots 
Ler oer ree 
M ‘INE ENGIN ES.—Twin screw, vertical, reciprocating 
triple-expansion, H.P. cylinder 13tin. ia. 
M.P. cylinder 2itin. dia., L.P. cylinder 34in. 


dia. by 2lin. stroke. 


-P,—1100 each engine, 2200 total per 
ship. eresntions, 270 per minute, 

BOIL ERS.— arrow, small tube type, coal fired. 
Petts s, number each vessel, . 
Tender forms, with permission to inspect, may be 

obtained from the DIRECTOR OF CONTRACTS, 

Admiralty, Branch 8, House, 


25, Avenue 
Nortaumberland-ayenue, London, $/W. 1. 
‘Venders will be received up to Twelve o oe ae 
on Monday, : 2nd February, 1920. 91 


PUBLIC NOTICES 


i 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
LANDS, BUILDINGS, AND FACTORIES SECTION). 


Fo Sale by Tender. 
GOVERNMENT 
CARTRIDGE FACTORY, 
No. 3, 


BLACKPOLE, WORCESTER. 


TO BE SOLD by TENDER, in one Lot, subject to 
certain conditions. 
The following is a brief description :— 
SITUATION. About 2 miles N.E. of the City of 
Worcester, adjoining the Worcester and Birmingham 
Canal, with access from Blackpole-road. The nearest 
Goods and Passenger Station is Fernhill Heath 
(G.W.R.), about 2 miles distant, but there is a 
Passenger ‘* Halt ’’ at the Factory. 
AREA OF LAND.-——The total area of the Property is 
about 68 acres, divided into two portions by the 
Great Western Railway (Oxford and Worcester 
Line). The land has been developed with roads, 
drains, sewers, at the expense of the Ministry, and 
these pmpreceentots are included in the Sale. 
CONSTRUCTIO ‘he main buildings are mostly 
permanent, and ‘well built of brick with ruberoid or 
asbestos e'ste roofs. The subsidiary buildings are 
partly brick-built, roofed with ruberoid, partly 
timber-framed with ruberoid, asbestos slate and 
stellonite roofs, 
The principal Buildings comprise :— 
Floor area,” 
feet super. 


Case and Bullet Shop, with Offices and 





small buildings adjoining. 86,332 
Annealing Shop, with additions 19,273 
Carpenters’ Shop, Power and Trator 

Houses oe oo ee oe -- 42,303 
Boiler House .. ws os oe ©. 28 
Canteen .. ° oe ee ° -- 16,226 
Inspection and General Store, 


Loans 


Dock and smal! additions 42,411 
Main Shop -- 8,060 
The remainder of the “buildings include -— 
Manager's Bungalow, Cycle Shed, 
Laundry, Stores, Female Dressing 
Rooms, Cap Factory, Magazines, «c. 
Total Floor Area of Buildings, about -. 236,000 


The Buildings were erected by the Ministry in 1916- 
1917, and have been used for the manufacture of Small 
Arms Ammunition 
L po oy AND POWER.—Electric and Gas. Public 


ply 
HE AFING.—Low-prewure steam to shops. Electric to 


WATER.—From Corporation Main. 
SIDINGS. —Private Sidings have been laid down, and 
are connected with the Main Line. 

ANAL.--The Worcester and Birmingham Canal 

passes along the South portion of the Factory and 

affords good water facilities for traffic, and a loading 
wharf has been constructed for that purpose. 

Forms of Tender, conditions of Sale, and plan may 
be obtained on application to the CONTROLLER, 
Land and Factories Section, Disposal Board, Charing 
Cross Buildings, Embankment, London, W.C. 

NOTE.— Fer ‘particulars of other = bende Pro- 
perty for Sale see “‘ SURPLUS,"’ price 3d., at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
~~ of Munitions, Whitehall-place, London, 
S.W. 1. . 3112 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
BEVEL GEAR WHEELS. 
he Proprietors of British 
LETTERS PATENT No. 102,724 are PRE 
PARED to SELL the PATENT or to LICENSE 
British manufacturers to work under it. The inven- 
tion comprises a pair of bevel gear wheels, of which 
one has teeth of a straight profile, while the other has 
a form of teeth produced by a rolling movement on 
the generating wheel. 
Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
_ 2246 London, E.C. 1. 


"PATENTS AND DESIGNS ACTS, 1907 and 1919. 
BEVEL GEAR WHEELS. 





T*:.. 7b roprietor of British 

ATENT No. 4874 of 1915 is PRE- 
PARED = SELL the PATENT or to LICENSE 
British manufacturers to work under it. It relates 


to a special formation of the teeth in bevel gear wheels 
which allows both sides of the gaps between teeth to 
be cut by a single tool in one operation. 
Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
2247 London, E.C. 1. 


PATENTS AND DESIGNS ACTS, 1907 and 1919. 
ALUMINIUM ALLOYS. 
T"?.. Proprietors of British 

ERS PATENT No. 18,198 of 1909 are 
PREPARED to SELL the PATENT or to LICENSE 
British Manufacturers to work under it. The 
malleable and ductile alloys described contain from 
94 p.c. to 98 p.c. aluminium, together with copper, 
manganese and silver, rendering them harder and 
stronger than pure aluminium. 

Address, BOULT, WADE and TENNANT, 
ll 


1 and 112, Hatton-garden, 
2248 London, E.C, 1 








ondon County Council. 

There is a VACANCY for a WHOLE-TIME 
INSTRUCTOR in ENGINEERING at the Hackney 
Institute. Candidates should possess a good Honours 
University Degree or its equivalent, but the qualitica- 
tion will not be insisted on in the case of persons 


otherwise exceptionally qualified. The person 
appointed will be required to Teach Applied 
Mechanics, Engineering, Drawing and_ Technical 


Mathematics. Works experience is essential and some 
experience in Teaching desirable. 
Co ing inclusive salary £225 to £315 a year, 





[ae National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 


An A iati ifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
All communications to Head Offices : 
H.W. ID, 81, High Holborn, 
etal London, W.-C. 1. 
2018 








according to qualifications and experience, rising to 
£330 by yearly increments of £15, thence by £10 
increments to £440. 

Preference will be given to those pope wi who have 
served or attempted to a with H.M ces. 

Application forms btaice” from the 
Education Officer .y . Education Offices, Victoria 
E mped addressed 


mbankment, W.C. (sta: foolscap 
envelope y). ‘oO must be returned by 
11 a.m. on 20th January, 1920. Canvassing dis- 
qualifies, 
JAMES BIRD, 
2241 Clerk of the London County Council. 





PUBLIC NOTICES 
Leeds University. 


DEPARTMENT OF COAL GAS 
FUEL INDUSTRIES (WITH 
METALLURGY). 
SPECIAL COURSES of EVENING eaten 
will be given during the Second Term o 
I. 5 MANUFACTURE OF COAL GAS, 
y Dr. H. G. Colman, D.Sc., Ph.D. . FIC. 
Il. _ REFRACTORY MATERIALS, 
by ofessor J. W. Cobb, ‘C.B.E., B.Se., 


a 
If. 2 JURGY (lectures and practical work), 
P. F. Summers, A.R.S.M. 

The 22 of the Department will be open on 
Wednesday evenings for students desiring instruction 
in Fuel Calorimetry and Pyrometry. 

For further information apply to the wane” ~ a 
the University, Leeds. 


ply mouth Education Authority. 


TECHNICAL SCHOOLS. 


REQUIRED, for the Day and Evening Classes, an 
ASSISTANT LECTURER in ELECTRICAL ENGI- 
NEERING. Applicants must have had teaching and 
works experience, and must possess 8 academical 
qualifications. A knowledge of ‘elegraphy and ‘Tele- 
phony will be a recommendation. Scale of salary (at 
present under revision) £200 per annum, rising to a 
maximum of £370. The actual commencing salary 
will be based upon training and experience. Last day 





AND 








for application will be 14th January, 1920. Further 
particulars from 
E. CHANDLER COOK, 
2057 Secretary. < 
U niversity of London. 


the Senate 
EXAMINEKS 
Medical, above 


NOTICE IS HEREBY ” GIVEN that 
will proceed to ELECT EXTERNAL 
for the Examinations, other than 
Matriculation, as follows :— 

For the year 1920-21—MATHEMATICS. 
MATHE- 


For the year 1920—ENGINEERING 
MATICS ; ELECTRICAL TECHNOLOGY. 
N.B.—Attention is drawn to the provision of 


Statute 124, whereby the Senate is required, if prac- 
ticable, to appoint at least one Examiner who is not 
a Yeacher of the University. 

Particulars of tne remuneration and duties can be 
obtained on application. 

Candidates must send in their names to the 
External Registrar, GEO. F. GOODCHILD, M.A., 
B.Se., with any attestation of their qualifications 
they may think desirable, on or before Monday, 
26th January, 1920. {Envelopes should be marked 
‘+ Examiners 2 

It is particularly desired by the Senate that no 
application of any kind be made to its individual 


lembers. 

If testimonials are submitted, three copies at least 
of each should be sent. Original testimonials should 
not be forwarded in any case. f more than one 
Examinership is applied for, a separate complete 
application, with copies of testimonials, if any, must 
be forwarded in respect of each. No special form of 
application is necessary. 

University of London 

South Kensington, S.W. 
___ January, 1920. 


Fema Harbour Board, New 


2262 — 





fo 
TENDERS INVITE 7 the SUPPLY and 
DELIVERY of r TWELVE Pe) 5-TON (and alter 


natively for 3-ton) SEMI-PORTABLE BALANCED 

JIB LEVEL LUFFING ELECTRIC CRANES 
Specifications can be obtained at the office of the 

Board’s Agents on payment of a deposit (returnable) 


of Two Guineas. 

Drawings og be seen only at the office of the 
Board’s Agen Messrs. W. and A. McArthur, Ltd., 
18/19, bilkestret, Cripplegate, London, E.C. 

Tenders Auckland by Noon on apeenben 
ist, 1920, ° sddrensed. the CHAIRMAN, Harbour 
Board, Auckland, New Zealand. P1991 





Metropolitan Borough of Ham- 


MERSMITH. 
ELECTRICITY DEPARTMENT 
WIRING OF —— PROPERTY. 

The Council desire be furnished with PAR- 
TICULARS of WIRING SYSTEMS which Contractors 
are prepared to Submit, suitable for property to be 
— in connection with the Council’s Housing 
Se! 

a “sage? particulars may be obtained on application 

Mr. G. G. Bell, Borough Electrical Engineer, 
Electricity Department, 85, Fulham Patace-road, W. 6. 
positions, which must be accompanied by a 
completely priced schedule for all necessary material, 
must be delivered to the undersigned, endorsed 
** Wiring Proposition,’’ a, later than 10 a.m. on 

Tuesday, 20th January, 192% 

LESLIE GORDON 
Town Clerk. 
Town Hall, Hammersmith, W. 6, 

6th January, 1920. 2268 


PUBLIC NOTICES 


Newton Abbot Rural District 


UNCIL. 

BOVEY TRACEY “WATER SUPPLY ¥. 

NDERS are INVITED for SUPPLYING 
VEERING. and LAYING about 7000 YARDS of 4in. 
and 3in CAST TRON WATER MAINS and 600 
a of fin. and tin. LEAD PIPE, together with 
the requisite SLUICE VALVES, AIR "ES 
WASHOUTS. HYDRANTS, and ‘other Fittings and 
works in connection with the above undertaking. all 
in the Parish of Bovey Tracey. 

Drawings may be seen and copies of specification, 
bills of quantities, and forms of Tender obtained at 
my office on payment of the sum of £3 3s., which will 
be returned upon receipt of a bona fide Tender and the 
return of all the documents. 

Sea Tenders, endorsed ‘‘ Bovey Tracey Water 
Supply,’’ are to be delivered at my office not later 
than Ten o’clock on Friday, the 23rd instant. 

The lowest or any Tender not necessarily accepted. 

By Order, 
F. HORNER, 
; Clerk to the Council. 





Council Offices, 


East-street, Newton Abbot, 
znd January, 1919. 2218 
Rove Siamese State Railways. 
RAILS AND ACCESSORIES. 
erers are informed that the DATE for HAND- 
ING a TENDERS has been POSTPONED to MARCH 
15th, 1920. Those who have already mailed their 
offers are at liberty to submit a second Tender. 
F.0O.B. Tenders will be considered 
By Order of the Commissioner General, 
Royal Siamese State Railways, 
. P. SANDBERG, 
Consulting Engineers, 
2200 40, Grosvenor-gardens, London, 8.W. 1. 


Tenders Required _ for Con- 


STRUCTING, either in steel or reinforced con 
crete, a T JETTY with frontage to the river of 300ft. 
by 60ft. Gangway leading to same from face of 
existing premises 65ft. by 60ft. 

was further particulars apply to aes WwW HARF 
. Ltd., Rotherhithe- street, - 16 











(ity of IE 1h am. 
WATER DEPARTMENT. 
APPOINTMENT OF SECRETAKY. 

The Water Committee invite APPLICATIONS for 
the SECRETARYSHIP of the CORPORATION 
WATER DEPARTMENT. The person appointed will, 
subject to the control of the Water Coumittee, have 
charge of the commercial and financial side of the 
Department, and must have a sound commercial 
training, with responsible experience in some large 
mercantile, manufacturing, or water supply under 
taking. He will be requ uired to give his whole time to 
the duties of his office, and must not engage iv private 
work of any kind. The appointment will be ter- 
minable by either party at any time on three months’ 
notice. 

The successful candidate will be required to con- 
tribute to the Corporation superannuation scheme. 

Applications, stating age, salary required, present 
occupation and previous experience, should be sent, 
accompanied by copies of not more than three testi- 
monials, addressed to 

he Chairman, 
Water Committee, 
Council House, 
Birmingham. 

Fach application must be endorsed on the envelope 
“‘ Appointment ot Secretary,’ and must reach this 
office not later than noon, 20th January, 1920. 

F. H. C. WILTSHIRE, 
Town C lerk. 
Council House, 
Birmingham 
22nd December, 1919. 
Water- 


South Staffordshire 
WORKS COMPANY. 
CHIEF MECHANICAL ASSISTANT 
APPLICATIONS are INVITED for the POST of 
CHIEF MECHANICAL ENGINEERING ASSISTANT 
to Take Full Charge of the Mechanical Engineering 
Department (including Drawing-otfice and Workshops). 
under the Chief Engineer. 
Applicants must be energetic men of proved 
administrative ability, with a wide practical and 


nical experience in the Design, Construction and 
— of large modern high-class Steam Pumpins 


2039 





Preference will be given .to applicants who are wel. 
— with modern Electricity and Gas Pumring 
ts. 


should be Members 
the Institution of Civil 
or Graduates in 


or Associate 
Engineers or 
Engineering 


Applicants 
Members of 
Mechanical Engineers, 
of a University. 

Applicants should state salary required, age, full 
particulars of experience, training, positions held 
previously, copies of recent testimonials, and earliest 
possible date to take up duties 

FRED. J. DIXON, M. Inst. C.E. 
Engineer-in-Chief. 

Engineer's Office, 

264, Paradise-street, 


2113 


Birmingham. 





gp anne Borough of Ham- 


MERSMITH. 
LECTRICITY DEPARTMENT. 
SUPPLY OF REFRACTORY MATERIALS. 
The ne invite TENDERS for the following 
MATERIA oe for BOILER SETTING 
and FURNACE WO viz.: 
(i) SUPPLY Saat DELIVERY only of REFRAC- 
TORY INSULATING and ORDINARY 
BRICKWORK = MATERIAIS ; 


(ii) SUPPLYING, os in "i. 7 a EXECUTING the 
NECE SSARY. WOR REQUIRED in 
SETTING a CL. ass 38/18 STIRLING 
BOILER ; 


or 

EXECUTING the WORK, as in (ii), only, 
without supplying the necessary materials. 
Specifications and forms of Tender may be obtained 
from Mr. G. G. Bell, Borough Electrical Engineer, 
Klectricity Department, 85, Fulham Palace-road, W. 6. 
Sealed Tenders, endorsed ‘‘ Tender for Refractory 
Materials,’’ must be delivered to the undersigned not 

later than 10 a.m. on Tuesday, 20th January, 1920. 

LESLIE GORDON, 
Town Clerk. 


2269 


(iii) 


Hammersmith, W. 6, 
192v. 


Town Hall, 
6th January, 


Gheffield Corporation Water- 


we 
EWDEN VALLEY RESERVOIRS. 


W. 0 Good SECOND HAND 
STEAM LOCOMOTIVE, dia. of inside cylinder 12in., 
stroke about 17in., dia. of wheels about 3ft., boile 
pressure not less than 140 Ib., gauge 4ft. Stin 
Particulars and price, GENERAL MAN. AGER, 
Water Department, Town Hall, Sheffield. 2211 
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wu BLIC NOTICES 


Metropolitan Borough of Shore- 


CTR icity. DEPARTMEN’ r. 


FITTER DRIVER WANTED. Must have served | 
an apprenticeship to the Engineering Trade, and have | 
experience with High and Low-speed Turbines, and | 


should also be capable of doing repairs. 
Wages and conditions ot employment as per 
Award No. 2772. 


| 
Applications, stating age and experience, and en- 


closing copies of recent references, should be addressed 


to 
BOROUGH ELECTRICAL ENGINEER. 
Electricity Supply Department, 
Coronet-street, 
Shoreditch, London, wt: 2245 





Society of Technical Engineers. 
Registered Trade Union No. 1739T. 


NORTH-EASTERN DISTRICT. 


MASS MEETINGS 


will be held as follows : 
SUNDERLAND. 
WEDNESDAY, 14th JANUARY, Subscription 
Library, Fawcett-street, at 7 p.m, 
MIDDLESBROUGH. 


FRIDAY, 16th JANUARY, Gocpoeation Hotel, 
Corporation-road, at 7 p.r 


NEWCASTLE-ON-TY NE. 


WEDNESDAY, 2ist JANU ARY, County Hotel, 
Neville-street, at 7 p.m. 


Membership of the Society of Technical Engineers is 
open to all engineers, civil, mechanical, electrical. 
mining, &c., occupying salaried positions in all 
branches of industry, whether commercial, technical. 
or administrative. 

All members and others eligible for membership are 
cordially invited to the above meetings. 

Further particulars may be obtained from local 
officials or direct from the Central Office, 

102, BELGRAVE-ROAD, LONDON, S.W.1 
2186 





SITUATIONS OPEN 





W ANTED, a Competent YOUNG MAN who has had 

experience in Running Tests of Centrifugal, 
Turbine, and Reciprocating Pumps; must have had 
Electrical ‘and Mechanical Experience and have 
technical knowledge sufficient to make the necessary 
records as to efficiency, &c.—Address, stating expe- 
rience, age, and salary required, 2195, The Engineer 
Office. 2195 a 





WA by a Large Firm on North-East Coast, an | 


ENGINEER experienced in Estimating Costs of 
Marine Engines and Boilers of all types.—Address, 
giving account of experience and salary required, &c.. 
2077, The Engineer Office. 2077 a 








PRACTICAL WORKS MANAGER WANTED for 
Z a small Machine Shop with a small Non-ferrous 
Foundry ; a man capable of producing efficiently on 
modern lines. State salary and abilities, whether 
able to design own tools for producing. Bonus paid 
on good results and initiative.—Address, with references, 
2261, The Engineer Office. 2261 A 

VACANCY OCCURS in the Works of a Well- 
Z known Engineering Firm engaged on the Manu- 
facture of Motor Vehicles for the SERVICES of a | 
smart YOUNG ENGINEER to act as Jig and Tool | 
Inspector, and to demonstrate new methods and 
appliances. Applicants should be smart. intelligent | 
men, with sound Machine Shop and Tool-room Experi- 
ence. The situation is permanent and progressive to 
a suitable applicant.—Address, in confidence, giving | 
full particulars of experience, age and wages required, 
2295, 1 The Engineer _Office. 2295 . AL 











Ng ty BUYER REQUIRED, London, with | 
y lifelong experience in Buying for Motor Engi- 

neering Trade. Only men with this experience and 
holding first-class credentials will be. eatertained.— 
Applications, stating full experience, salary required, 
and with copies of credentials, . Box *‘ G. G.,”” c/o 
Davies and Co., Finch-lane, E.C. 3. 2213 a} 





SSISTANT MECHANICAL ENGINEER  RE- 
i QUIRED for North of England to Take Charge | 
of Erection and Maintenanee of Engines and Ma- 
chinery. He must be young and energetic, with a | 
fairly good general education and first-class practical 
experience. Salary £300 to £400 per year, according | 
to ability. Ex-Army officer or soldier -preferred.— | 
Address, stating age and experience, with copies of | 
one or two references, 2260, The Engineer be 
2260 a 





LAST-FURNACE MANAGER (an. ASSISTANT) 

REQUIRED ; must be competent practical man 

used to Hematite Blast-furnaces, with a thorough 

grasp of the process and used to handling men.— 

Address, with full particulars as to age, qualifications, 

experience and salary required, &c., 2124, The Engi- 
neer Office. 2124 4 





A oS GENERAL MANAGER.—An . O)d- 
i established SHIPBUILDING and ENGINEER- 
ING FIRM of high repute, with a_ world-wide 
reputation to be maintained. DESIRES the SER- 
ICES of a highly skilled, experienced and | 
thoroughly capable ASSISTANT GENERAL MAN.- | 
AGER.. Applicants must have had the highest all- 
round experience and training in the Construction of | 
high-speed War -Vessels, Passenger and Cargo 
Steamers and Smaller Craft, as well as in Marine 
Engineering of the most up-to-date type. All appli- 
cations will be considered as strictly confidential in 
the first instance, and details as to salary, duties, &c. 
will be discussed and arranged with those applicants 
who are likely to be suitable.—Address, giving the 
fullest particulars as to age, training, qualifications, 
and experience, 2151. The Engineer Office. 2151 4 





-\OMME RCIAL ASSISTANT PROGRESSIVE 
OFFICE APPOINTMENT is OFFERED to | 
rapable man of about 28 to 33 years of age, with good | 
ziucation and knowledge of modern sales organisation ; | 
experience of Rails, Sleepers and other Permanent 
Way Materials is a recommendation, but is not 
essential. State age, salary desired, and give full 
particulars of qualifications and training.— Address 
2029, The Engineer Office. 2029 a 





bye ey ENG INEER WANTS ASSISTANT. 
He must be capable Designer and Correspondent, 
and have had reasonable responsibility. Iron and 
Steel Work experience preferred. Good prospects for 
suitable man.—Address, 3079, The Engineer ay 
3079 A 





INGINEER ASSISTANT.—WANTED, A GENTLE 

‘4_ MAN of good education, about 22 years of age. 
to LEARN TEA PLANTING in Assam. Must be a 
fully qualified practical engineer (no fitters th 
apply). . Experience in Crude Oil Engines an advan- 
tage. Passage paid to gardens. Four years’ agree- | 
ment.—Address, stating height, giving full _ par- 
ticulars of qualifications, with copies of testimonials 
and photo (returnable), to E, a 858, care Deacon’s. 
Ieadenhall-street, E.C. 3. 2279 A 





7NGINEER, to TAKE CHARGE of all PLANT, 

4, Electrical. Hydraulic, &c., in ROLLING and 
TUBE MILL. Must be competent electrician. Posi- 
tion permanent. State fullest particulars of expe | 
rience, age, and wages required.—Address, 2207, The | 
Engineer Office. 22007 a | 





X-APPRENTICES. Young, Enthusiastic, Good | 

4 general. education and _ presence, possessing’! 
initiative and prepared jor hard manual and drawing- 
ettice. work on Diesel engines. Testimonials will a 
Le perused but personal interview giten by appoint | 
ment.—BANBS WARNER and CO.. i1d., 11, Queen 
Victoria-street, E.C. 4. 2181.4 | 








Congestion on the railways hinders 
the trade of the country. | Conges- 


tion is largely due to delay in the 


RETURN 


of wagons to those who are wait- 
ing to re-load them. A wagon 
kept unloaded clogs British trade. 
Delays affect every business in the 
land. You are asked, therefore, 


to unload 


YOUR WAGONS 


and release them as swiftly as you 
can. New wagons are being built, 
but will be useless so long as yards 


and sidings are blocked. 


EARL 


clearance of roads is vitally urgent. 


Traders and carters and everyone 


who handles wagons are urged to 
speed-up the “‘turn round’ for 
the countrys good. Keep British 


trade moving. 











| SITUATIONS OPEN celta 
| 


—— 





lace md MANAGER.— Important Manufacturing 
REQUIRES services of GENERAL 
MANAGER. control financial side of its activities 
Must have’ bad previous expecience in control of manu: 
factaeas concern and give undoubted proof of ability 
to keep production staff alive to necessities of output. 
Starting salary £800 per annum with good prospects 
| Send fullest particulars of past history.—Address, 
| 2226, The Engineer Office. 2226 a 
Page INSPECTORS REQUIRED for Chinese Ri il. 
way. Previous experience with Superheaters aud 
Westinghouse Brakes essential.—-Applications, py 
letter, stgting age, Spaliieations, and physical fit 
awe, to a f° J. W. Vickers and Co., Ltd 
» Nicholas- oem EC, 2104 4° 








| pRovucriox MANAGER WANTED for Works 
just starting on large contract for manufact))r- 
| of small parts. Contracts cover long period, and 
| applications will only be considered from men whose 
ability to obtain such production is indisputab|> 
Starting salary £650 per annum with prospects. State 
particulars of past experience.—Address, 2228, The 
| Engineer Office. _ 2228 \ 








EINFORCED CONC RETE —WANTED IMVE. 
» DIATELY, fully competent MAN to Dake 
Entire eet Design of Reinforced Concrete Cor 
structional Work of varied character in Consulting 
| Engineer’s office; only men with sound theoreticaj 
owledge and wide practical experience of Desiy a 
need apply ; good salary prospects and permanen: 
oy satisfactory man.—Address, 2159, The Rngincer 
9150 A 


| REqunED Experienced MARINE ENGINED 
and SURVEYOR for responsible position 

abroad. Must speak German fluently Permanent 
| appointment with British firm.—Write, stating 
| gnevitcations. age, and salary goqvized, to *“ D. and 
| ** c/o Street’s, 30, Cornhill, E.C. 3 _8t73 A 





bo ENGINEER REQUIRED for Large Power 
n Plant in Cheshire works. Knowledge of B. and \, 
| Boilers, Steam Turbines, D.C. Electrical Plant 
| Engines, and used to control of men. yy 

| experience, and salary required.-Address, s 
| Engineer Office. 2995, A 





age, 





OGAR ENGINEER.—WANTED for Western 
SS Mexico, CHIEF ENGINEER for Sugar Factor) 
| Previous experience essential. Knowledge of Spanish 
desirable. Unmarried. Salary about £60 per month, 
—-Send particulars, with copy testimonials, to 2060, 
The e Engh neer r Office. 2060 a 


SURVEYOR WANTED. Must be Fully Experi- 
w enced in Marine and Land Surveying and good 
Draugbtsman ; age between 24 and 40. Applicant 
must forward references and medical certificate that 
he is fit for work in the Far Kast, and that his 
eyesight is perfect. 


SALARY.—Mexican dollars 350 (three-fifty) per 
| month : in the event of exchange falling, not less 
| than tive hundred pounds per annum. ‘Two years’ 
| contract. Permanent if satisfactory. Free house and 
| first-class passage to Newchwang provided. The 
candidate selected would be required to commence 
his duties in April. 


| Applications, accompanied by full particulars of 
| applicants’ previous experience, to be addressed tw 
the Engineer, LOWER LIAQ RIVER CONSER 
VANCY, Newchwang, N. China. P96 a 





ECHNICAL ASSISTANT WANTED by Company 

owning important tyre patents, to Supervise 
Experimental and Development Work... Must bave 
experience of Rubber Manufacturing. ~ Commencing 
salary £200-£300 according to qualifications, with 
a prospects for capable man. om to Box 
370, Selis Ltd. 168, Fleet- street, E.C. 2242 a 


ECHNICAL ASSISTANT WANTED in City” Mer- 
chant’s Office. Electrical knowledge necessary ; 

| acquaintance with general engineering and commercial 
matters advantageous, Will be required to attend to 
office routine, correspondence, estimates, &c Age 
| shout, 25.— Address, 2 2230, The Engineer Office “2230 4 








HE “CHATWOOD: SAFE CO., wre BOLTON, 
require LOCKSMITHS accustomed to high 

class work; handsome piecework prices; special 

arrangements will be made to successful applicants tu 
cover present housing | dimeulty. 2285 a 





f HOROUGHLY Sx pealeneed WORKS “MANAG ER 
for large Gas Appliance Manufacturing Company, 
| Birmingham ; must have had good engineering ex- 
perience and be conversant with up-to-date manufac- 
turing methods; energetic man about 35 preferred ; 
commencing salary £500 per annum.—Apply, Box 181, 
| Mundy, Gilbert and Troman’s Advertising Offices, 
| Birmingham. PO7 A 





AVELLING REPRESENTATIVE, Familiar with 

Applications of High Temperature Metal in the 

| Engineering Trade and with good connection in Leadon 
| and southern half of peeeee: —Apply, stating expe- 

| rience and salary required, ‘C.,” 5, Victoria-street, 
Westminster, 8.W. 1. 2267 A 


JORKS MANAGER WANTED for Control of 

important Factory pecanein. Clockwork Motors 

| | and parts thereof. Must be of undoubted ability and 

| able to obtain large output to estimated cost. Start 

| ing salary £750 per annum with good prospects. Send 

| fullest particulars of past experience.—Address, 2227, 
| The Engineer Office. 2227 a 


y FORKS SUPERINTENDENT WANTED for Large 
Engineering Works in London district. Salary 
about £2000 p.a. Applications will be treated as 
strictly contidential, and wiil be considered from such 
as have held a similar responsible position. It is 
absolutely essential that the one appointed be a 
thoroughly good organiser, well up in economie pro 
duction on a large scale. Motor car production 
experience a recommendation. Applicants must give 
full particulars of qualifications, experierce, positions 
held, and age.—Write, Box 167, c.o. Judd’s, 97, 
Grésham-street, E.C. 2. 2137 A 











JANTED, a First-class DRAUGHTSMAN, Thor 

ougbly experienced in Designing, Crushing, 

| Elevating and Conveying Machinery ; gy fl 

pects for capable man.—Apply, stating age, experi- 

| ence and salary required, to ARPHU R DUCK HL. ‘AM 
j and CO., I4d., Thanet House, 231-2, Strand, W.C. 2. 
2299 | A_ 


First-class MECHANICAL 

A LAUGHTSMAN having Electrical Knowledge 

| and Experience, to assist in Designing and Arranginy 

| Plant in a large manufacturing concern, able to assist 

| in Designing Special Machinery and Plant, also Build- 

| ings desirable. Experience in the handling of labour 

would be an advantage ; good prospects to the right 

| man, tate age and pay and whether been in the 

Service ; if so, state rank,—Address, 2197, The Engi 
neer Office. 2197 a 














ANTED, a First-class MECHANICAL 
DRAUGHTSMAN, preferably accustomed to 
Colliery Work. nies = 8 oy nge-% stating age, experi 


ence, and_ sala uired, the Mining Office, 
THE ST. AVELEY COAL AND’ ‘TRON CO., Ltd., near 
Chesterfield. 31 15 A 





ANTED, an Experienced DRAUGHTSMAN. 
accustomed to Locomotive Steam Crane Work.—- 
Apply, sighing fs full particulars, age, and salary 
required, . WILSON and CO., Lid., Dock 
road, Birkenhead. 2256 A 





V ANTED AT ONCE, Competent DRAUGHTSMAN 
for Design of High-grade Motor Cars.— Address, 

stating experience and salary required, 2254, The 

Engineer Office. 2254 A 





For continuation of Situations 
Open a dvts. see page iii 
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jron, Steel, Coal, and Engineering 


in 1919, 
No. JT.* 
SHEFFIELD. 


SEVERAL interesting movements characterised the 
iron, steel and engineering industries of the Sheffield 
district to off-set in some way the great difficulties 
with which firms have had to contend. Several of them 
have been already referred to—for example, the 
developments and acquisitions in the railway rolling 
stock and motor construction industries by Vickers, 
Canunell’s, Brown’s, and Hadfield’s. Davy Brothers, 
Limited, the engineers, are building a new additional 
works at Darnall ; and Cammell, Laird and Co., Ltd, 
have their new steel works and reconstruction opera- 
tions at Penistone rail mills nearty shipshape now, 
having carried them through at a very considerable 
cost. The steel works include half-a-dozen 60-ton 
open-hearth furnaces. At Steel, Peech and Tozer's 
works fully nine of the fourteen 60-ton furnaces 
with which the huge steel-melting department is 
equipped are now in operation, Firths, too, have 
been pushing on with a new melting department 
consisting of halt-a-dozen very large Siemens furnaces, 
and the Templeborough Rolling Mills Company has 
now got its fine Morgan continuous wire-rod roll- 
ing mill in regular working order—the only one of 
the kind installed on this side of the Atlantic. The 
mill and boilers were built locally by the Brightside 
Foundry and Engineering Company and Davy 
Brothers respectively. The latter firm has recently 
completed the erection of a cogging mill at Temple- 
borough, where two further Morgan continuous 
rolling mills are to be put down for steel strip and 
merchant bars. Big rolling mill and steel-making 
developments have taken place at the Park Gate 
Company's works at Rotheriam, where in the pre- 
vious year the very last word in blast-furnaces was 
erected by Markham’s, of Chesterfield, the fellow one 
being installed about the same time at the works of 
the Staveley concern, each with a weekly capacity of 
1000 tons of iron. 

The United Steel Companies, Ltd., the headquarters 
of which are in Sheffield, and with which several 
important steel, iron and colliery companies in different 
parts of the country are now associated, acquired in 
the early part of the year the Distington Hema- 
tite Jron Company, on the North-West Coast, es 
well as the Beckermet Mining Company, and a 
little later bought the Steel Company of Scotland's 
half-share in the business of the Appleby Tron 
Compiny, North Lincolnshire, making that pro- 
perty wholly owned by the United Sieel Com- 
ponies, Limited, the other half having been obtained 
when the Frodingham Steel and Tron Company was 
acquired two or three years ago. About the time that 
John Brown and Co.-secured a considerable interest 
in Craven’s Railway Carriage and Wagon Company, 
Limited, the directors of the former also bought 
a large block of shares in the Carnforth Hematite 
lron Company. 

Cammell, Laird and Co. brought its long association 
with the Fairfield Shipbuilding and Engineering Com- 
pany to a close last surnmer, and at the same time 
purchased the National Ordnance Factory at Notting- 
ham—which the company built, equipped, and 
managed for the Ministry of Munitions» -and formed 
in allianee with the Midland Railway Carriage and 
Wagon Company, of Birmingham. ‘The factory at 
Nottingham was then converted into a rolling stock 
works, being equipped with the most modern plant 
and machinery for building all-steel railway saloons 
and wagons on the mass production principle. Under 
this arrangement the Birmingham concern and Cam- 
mell’s works at Nottingham, Sheffield, 2nd Penistone, 
will operate in conjunction in the rapid fulfilment of 
railway requirements, with particular attention to 
the overseas market, the scheme commencing with 
sufficient orders on hand to last for a couple of years, 
chiefly on Indian account. 

Some of the leading companies in the Sheffield 
distriet took advantage of the past year to rearrange 
and expand their capital, notable instances being 
Hadfield’s, Davy Brothers, the Park Gate Iron and 
Steel Company, and Brown, Bayley’s Steel Works, 
Limited, the two last named carrying out reconstruc- 
tions of the companies. : 

This is by no means a complete story of Sheffield’s 
movements during tbe past twelve months, but it 
provides a very fair outline of the narrative. There 
were one or two occasions when it really seemed as 
if the State and labour handicaps on production, 
plus the extraordinary mismanagement of traffic 
arrangements on the railways and at the docks, 
were going to ruin the prospects of the whole district ; 
but the faith of the leading firms in their own ability 
to carry through reconstruction plans to success and 
in the ultimate sanity of those who were frustrating 
progress, never wavered, and with the close of the 
year it could be said, in spite of the difficulties 
created by the moulders’ strike, that the outlook was 
excellent and trade plentiful. 

The autumn meeting of the Institute of Metals 
at Sheffield in August was a highly successful event, 
connected with which was an excellent exhibition of 





* No. IT. appeared January 2nd. 





tools and other manufactures, many of which were 
war introductions so far as this district was con- 
cerned. The arrangements were made by the Sheffield 
Development Committee, and there are hopes that 
a permanent industrial exhibition may result. 

At the University one or two important changes 
occurred in June and October. In the former month 
Dr. Ripper, who followed Mr. H. A. L. Fisher in the 
Vice-Chancellorship when Mr. Fisher became Minister 
of Education, was succeeded by Sir Henry Hadow. 
A year previously Dr. Ripper had reached the age 
limit, but, as he was engaged in highly important 
work for the Government, he consented to retain 
office for another year. Happily, the University has 
not lost Dr. Ripper’s valuable services, for he remains 
on in his capacity as Dean of the Faculty of Engineer- 
ing. Sir Henry Hadow came to Sheffield from New- 
castle, where he was Principal of the Armstrong 
College—a position in which he was succeeded by Sir 
Theodore Morison, K.C.1.E., K.C.S.I. Then in 
October Dr. J. O. Arnold, Dean of the Faculty of 
Metallurgy at Sheffield, retired through ill-health, 
and later was succeeded by Dr. C. H. B. Desch, Pro- 
fessor of Metallurgy in the Royal Technical College, 
Glasgow. Recently, by the way, the Government 
announced that the embargo on the exploitation of 
Dr. Arnold’s new tungsteuless high-speed steel had 
been removed, and interesting developments are 
anticipated. 


SCOTLAND. 


With the opening days of January came the 
interesting announcement that a London syndicate 
had begun operaticns at the antimony mines at 
Glendinning, Dumfriesshire. The mines, which had 
not been worked for about thirty years, are about 
12 miles north of Langholm and yield antimony of a 
high quality. About the same time an industry 
formerly wholly in German hands was proposed as 
an addition to the activities of Dundee, viz., an engi- 
neering works for the manufacture of chocolate- 
making machinery. Early in March the Middle Ward 
of Lanarkshire was considering public improvement 
schemes involving an outlay of £3,000,000, including 
the opening of new quarries, the construction of new 
gasworks, and the erection of 3000 houses. Boring 
operations were commenced in the spring near to 
West Calder with the object of tapping petroleum 
deposits. At West Calder itself there are extensive 
hte fields. In Mareh, too, plans were in preparation 
for a new railway from Glasgow to Strathaven, with 
branch lines to Eaglesham and Newton-Mearns, 
another scheme being the construction of a line round 
the south end of Arran so as to provide direct com- 
munication between the agricultural regions and the 
carrying tonnage. According to Mr. R. W. Dron, 
in a lecture before the Geological Society of Glasgow 
on the subject of ** The fron Ore Resources of Scot- 
land,’ there is practically no iron ore of any great 
economical importance in Scotland. 

In April the announcement was made that the 
County of Stirling authorities were seeking parlia- 
mentary powers to reclaim lands on the river Forth 
and to make or acquire harbours, docks, piers, &¢.; 
and in the following month an interesting record of 
war work accomplished by Beardmores was given at 
a staff dinner. Sir William Beardmore mentioned 
that the firm’s total turnover during the war was 
£68,275,000 and the total wages paid £18,500,000. 
In 1914 the employees numbered 11,080; when the 
Armistice was signed there were 42,590. The firm 
produced 1,100,000 tons of steel, 11,500,000 shells, 
4607 guns, and 50 “ tanks.” These munitions were 
all dispatched complete from Dalmuir. The com- 
pany also constructed 73 naval vessels, including the 
Benbow and the Ramilles, and the airships R 24, 
R 27, and R 34, while a fourth was at that time under 
construction, to be followed by a vessel 50 per cent. 
larger, with a capacity of 3,000,000 cubic feet. 
Interest in the scheme for a bridge over the Forth at 
Alloa, with the intention of providing a direct road 
route to the North, was renewed in May by the receipt 
of a rough estimated cost of the scheme from Sir 
William Arrol and Co., Limited, of Glasgow. It pro- 
vided for a bridge 40ft. wide with a roadway 25ft. 
and two footpaths each 7ft. 6in., with a centre open- 
ing span electrically worked, the total figure being 
£220,000. 

By June the boring operations near West Calder 
were progressing, and the American staff in charge, 
quickened by reports of boring successes in England, 
expected the oil sands would be reached at a depth 
of between 3900ft. and 4000ft., the bore passing 
through all th: shile seams. Toward the end of 
August Beardmores were almost ready to start their 
new 32in. section mill at the Mossend Works—said 
to be the largest of its kind in the country and capable 
of rolling 4000 tons of sections per week. About the 
same time an interesting development occurred in 
the building of motor tractors for agricultural pur- 
poses. The National Projectile Factory, Cardonald, 
was purchased from the Government, by the Wallace 
Farm Implements Company, Limited, consisting of 
John Wallace and Sons, Limited, the agricultural 
engineers, of Glasgow ; the D.L. Motor Manufacturing 
Company, Limited, of Motherwell ; and the Carmuirs 
Tronfoundry Company, of Falkirk. The Cardonald 
factory site contained 12 acres of buildings, with as 
much ground again for extensions, and the plan was 
to provide work for between 2000 and 3000 workmen. 





Production was to be on the mass principle, and it 
was estimated that when the works were in full swing 
5000 tractors would be completed annually. 

Regarding trade conditions generally, the experi- 
ence in Scotland was much like that of industrial 
centres on the southern side of the border. At the 
end of the third quarter there was considerable 
activity, the high level of prices having no influence, 
apparently, on the inflow of orders, and works being 
severely taxed in manyinstances. The reduction 
of hours, however, had greatly restricted output, 
which was seriously below demand, added to which 
were transport delays. As to foreign competition, 
which had been feared, there had been no American 
invasion of home markets, at all events, though ocei- 
sionally, when quicker delivery than home firms could 
give was wanted,United States manufacturers secured 
the business. Industrial unrest was a very damaging 
influence. 

Early in October Beardmores accepted a contract 
for the building of 1000 taxicabs de lure, and arranged 
for it to be executed at their Underwood Works. 
Paisley. It is anticipated that the cabs will be turned 
out at the rate of twenty per week until March and 
fifty a week thereafter. Then there occurred in tho 
same month the very much discussed contract which 
the Electricity Department of the Edinburgh Cor- 
poration placed with the Swiss firm of Brown, Boveri 
and Co.—the firm with which Vickers immediately 
afterwards formed an alliance. The order was for 
a supply of turbo-alternators, and of sixteen tenders 
received by the Corporation the three lowest were 
all from Swiss firms. The tender of Brown, Boveri 
was accepted because, at £106,618, it was £67,457 
lower than the lowest British tender. The reason for 
the striking difference was no doubt due in part to 
the lack of freedom which British firms have had 
for so long now in the control of their own businesses. 
Toward the end of the month the executive of the 
Mid-Scotland Ship Canal National Association pre- 
pared a memorandum bearing on the commercial 
aspects of a scheme for the construction of a ship 
canal across Scotland. It pointed out that there is 
an undeveloped coalfield on the route extending to 
9000 acres and with a possible yield of 100,000,000 
tons of coking, steam, and household coal; that the 
scheme would open up important industrial develop- 
ments ; and that the distance saved between Glasgow 
and London would be 271 miles, from Hull to Belfast 
292 miles, and from Dundee to Liverpool 318 miles 


WALES. 


With the beginning of the year the Alexandria 
(Newport and South Wales) Docks and Railway 
Company was pushing forward the work of improving 
coal shipping facilities, and early in February had 
a¢tually put in commission a new large tip, regarded 
as one of the finest in South Wales, whilst Armstrong’s 
had at that time commenced to build one on the 
South Lock, and hoped to install another almost 
immediately. Besides, the dock company had then 
placed contracts for a new hydraulic power station at 
the Town Dock for driving the hoist and crane equip- 
ment independently of the Alexandria Dock. At 
Swansea the Harbour Trust had approved a further 
letting of the water area at the King’s Dock extension, 
2500ft. long and 400ft. wide, to the Anglo-Persian 
Oil Company for works in connection with the com- 
pany’s operations, while at the East Dock a lease of 
land was granted to the Lansford Syndicate for the 
construction of patent fuel works at a cost of £30,000. 
By the spring a considerable amount of trouble was 
being experienced regarding raw material supplies 
and empty wagons, and at the end of March the 
closing down of the Ebbw Vale Steel Works from those 
causes was announced, involving in temporary idle- 
ness about 5000 men. The management very re- 
luctantly adopted the expedient, but there was no 
alternative, for not only was it impossible to secure 
regular supplies of iron ore and other raw materials, 
but the works were being seriously congested through 
inability to get finished goods away. The tin-plate 
trade generally was in the same dilemma, the market 
being firm, with a good inquiry ruling, but production 
handicapped by the shortage of material and labour. 

There was an interesting event in mid-June, when 
the Cardiff Waterworks engineer (Mr. C. H. Priestley) 
presented to the Corporation Waterworks Committee 
an estimate of £225,074 as the cost of the completion 
of the Llwyn On Reservoir, which it was decided to 
carry out with direct labour. The figure was nearly 
three times the original pre-war estimate, and, as 
the sum of £120,000 had been already spent, the 
estimated total cost was £345,000. 

The Ebbw Vale Works ran again into rough water 
when at the close of June its skilled employees, 
together with those at Dowlais and Cyfarthfa and 
Tredegar, to the number of 12,000, threw down their 
tools on a difference regarding wages. The latter 
had been governed by a sliding scale agreement, and 
when the men claimed an advance which wouid bring 
them up to a minimum of £5 per week the employers 
offered a flat rate wage of £3 18s. 3d. The men 
accepted the principle of the flat rate if it gave them 
£5 per week, but as the employers could not agree to 
that, a strike ensued. About that time the coal 
exporters of South Wales were very perturbed at the 
aggressive policy of American colliery interests, which 
were offering gas coal to Norway gt a price c.i.f. 
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Bergen “that should not exceed the English figure.” 
The Blaenavon Company's steel mills were closed 
down for repairs in August, and it was the middle of 
September before work was recommended. 
September’s most interesting feature was the 
acquisition by Mr. H. Seymour Berry, and Mr. J. R. 
Llewellyn, with whom was associated the Viscountess 
Rhondda, of a controlling interest in J. Lysaght, 
Limited. Beside its Bristol and North Lincolnshire 
iron and steel interests, Lysaght have at Newport one 
of the finest rolling mill plants in the country, with 
between 40 to 50 sheet mills running, the works occu- 
pying a site about three-quarters of a mile long on 
the eastern bank of the Usk. 
To revert to June, it may be of interest to recall 
the purchase by Baldwin’s, Limited, of Swansea, of 
British Forgings, the Canadian Imperial Munitions 
Board plant at Toronto, said to have the finest and 
most complete range of electrical furnaces in the world. 
{t will be remembered no doubt that Baldwin’s was 
formed in 1902 to acquire the businesses of iron and 
steel manufacturers and colliery and iron ore pro- 
perties, &e., of E. P. and W. Baldwin, Limited, 
Wright, Butler and Co., Limited, Alfred Baldwin 
and Co., Limited, the Bryn Navigation Colliery Com- 
pany, Limited, and the Blackwall Galvanised Iron 
Company, Limited. About five years ago the com- 
bine acquired all the remaining capital of the Port 
Talbot Steel Company, Limited, and in 1918 the 
whole of the ordinary capital of the Brymbo Steel 
Company, Limited, the authorised capital being now 
a round four millions sterling. In October last 
important developments were afoot as the result of 
which a great future is predicted for Port Talbot. 
Baldwin’s were then erecting, at a cost of more than 
£500,000, extensive new steel works and blast-fur- 
naces, and it is expected the work will be completed 
very early this year. The company is also sinking 
new pits at several colliery properties acquired in the 
Port Talbot district. 
In other ways, too, Port Talbot is developing. 
The Phcenix Patent Fuel Company, for instance, is 
erecting works there capable of dealing with from 
3000 to 4000 tons of coal a day, and Mr. 
D. R. Llewellyn, a director of the Graigola Merthyr 
Company, Limited, of Swansea, has acquired a site 
of 20 acres upon which it is proposed to erect a patent 
fuel works with about equal capacity. In the near 
future the Port Talbot Railway and Docks Company, 
to the board of which Mr. H. Seymour Berry and 
Col. W. C. Wright (a managing director of Baldwin’s) 
were recently added, proposes to commence the work 
of extending the locks seaward by over 1000ft., and 
also to extend the south breakwater and the north 
ier. 
Toward the end of the year attention was drawn 
to Lysaght’s developments in Australia. It is now 
fully recognised, of course, that Australia is deter- 
mined to supply her own iron and steel needs, as far 
as possible, and in view of that policy Lysaght’s 
have entered into an agreement with the Broken 
Hill Company to supply its works at Newcastle, New 
South Wales, with semi-manufactured steel over a 
period of years. It was also decided by Lysaght’s 
to put down at Newcastle large works for black sheet 
rolling and galvanising, and it is hoped to get them 
into full operation during the present year. Late in 
October_ the Blaenavon Company had completed a 
profit-sharing scheme for its employees, who are free 
to invest any sum up to £500 in the business, so 
far as workmen paid weekly are concerned. For 
employees paid monthly the limit of investment was 
placed at five times the investor’s annual salary. 
On these investments there is to be a fixed interest 
of 74 per cent., with a bonus each year equal to the 
difference between ‘the fixed rate of interest and the 
rate of dividend declared on the ordinary shares. 
Speaking at the annual meeting of the Incorporated 
Swansea Exchange on November 4th, the President, 
expressing the strong feeling in South Wales against 
Government methods in industrial matters, observed : 
“T do not say that tin-plate makers could not, by 
putting their heads together and by improved 
organisation, themselves produce improved results, 
but I know quite well that no superman in Whitehall 
can be safely entrusted with the power to dictate. 
[ have been engaged in the trade, and pretty well 
absorbed in it, for twenty-five years, and I realise 
my ignorance every day. Not so the Jack-in-office, 
who is positive about everything. At the present time 
the whole trade of the district is in jeopardy owing 
to the transport chaos. The railway companies 
and their officials have learnt bad habits as the result 
of control, and it looks as though the Ministry of 
Transport will see that they do not unlearn them.” 
With coalowners the position was equally as bad. 
At the end of the month mentioned, having exhausted 
the resources at their command in an effort to meet 
the demands of consumers, the South Wales colliery 
firms presented a joint statement at a meeting of 
railway representatives. It showed that through 
lack of wagons in the Cardiff, Newport, and Swansea 
districts there were lost during the three quarters 
to September 30th 1546 shifts and 523,000 tons of 
coal, for the six weeks to November 8th 336 shifts 
were lost, and from April Ist to September 30th, as 
a result of railways being unable to give clearance 
at and return empties to the collieries, approximately 
2800 hours and 240,000 tons of coal were lost. 


of the year witnessed a great boom in the tin-plate 
trade, though obviously much of the advantage was 
lost through the conditions explained, and at the end 
of the year it was stated that makers had enough 
orders in hand to keep them busy for the next four 
months, tin-plates being then at the record price of 
48s. 6d. per box, compared with 12s. 6d. in pre-war 
days. 


Shipbuilding. 


On the whole, although there have been very many 
important developments in and extensions of the 
shipyards and several distinctly satisfactory features, 
the output for the year has been comparatively low, 
whilst prices have been at a record height. January 
had hardly got under way before the Government 
spoke of cancelling its shipbuilding orders, and, 
although on the North-East Coast that measure was 
at first taken to include standardised freight vessels, 
it proved not to be the case, only warships being 
affected. Even so, of course, it was a very serious 
matter for some of the large firms, though there were 
instances in which the lighter warships partially 
constructed could be converted into coasting vessels 
or deep-sea cargo boats. Large battleships, how- 
ever, such as the Howe at Birkenhead, the Rodney 
and the Anson, all sister ships of the giant Hood, had 
to be taken down, the parts being used in other con- 
structional work, or scrapped, and a good many sub- 
marines were cut up. About that time experts were 
engaged in surveying a site for a shipyard on the 
Penarth Moors, Cardiff-—the resuscitation of an old 
scheme. 

With reference to the 137 ‘‘ Standard ”’ steamers 
which were under construction in the first month of the 
year, under the terms of an agreement between the 
Shipping Controller and Lord Inchcape and Sir Owen 
Phillips, the vessels were offered to the British shipping 
community on the same terms as those on which they 
had been acquired from the Government. Amongst 
the new orders placed in January on the Clyde was 
one with Scott’s Shipbuilding and Engineering Com- 
pany, Limited, Greenock, for four cargo boats of 
9000 tons deadweight capacity, and another with the 
Fairfield people for two large steamers, the former for 
Donaldson Brothers and the latter for the Anchor- 
Donaldson Line. On the 16th of the month the 
Crown Prince of Roumania launched the first 1000- 
ton sea-going concrete oil-tanker at the Lake Ship- 
yard, Poole. 

The National Shipyard at Chepstow, on the Wye, 
was much under discussion during the year, the name 
of the famous Tyne firm of Swan, Hunter, builders 
of the Mauretania, finally being associated with its 
acquisition. Its construction was undertaken as a 
war emergency measure, and was not completed 
when the Armistice was signed. Thereafter it was 
finished off on a reduced scale, all necessary steps 
being taken to protect the value of the property with 
a view to its sale as a going concern. 

By February, in which month, as mentioned else- 
where in this review, Harland and Wolff's arranged 
for the amalgamation of the David Colville concern 
at Motherwell, it was found that the cessation of 
Standard shipbuilding for the Government enabled 
private yards to forge ahead with ordinary merchant 
boats, and contracts for several great passenger liners 
for the Australian as well as the North Atlantic trade 
were proceeded with. March brought authentic 
details of the great battle-cruiser Hood, then under 
construction at the yard of John Brown and Co., 
Clydebank. Brown’s built the Aquitania—now in 
Armstrong’s yard on the Tyne for reconditioning and 
partial reconstruction—and the Hood’s length of 
900ft. is only lft. shorter than the big Cunarder, and 
her speed will be about 35 knots. She is said to have 
cost not much less than £6,000,000 to build. 

On the North-East Coast the launch of the first 
vessel completed at the new shipyard of the Furness 
Shipbuilding Company took place early in March, 
and a few days later Samuel White and Co., Limited, 
of East Cowes, handed over to the Admiralty 
authorities the destroyer Truant. The Truant is 
of 1000 tons dispiacement and 28,000 shaft horse- 
power. In this month the Cunard Line commissioned 
Beardmore’s and Swan, Hunter's to build each a large 
vessel for the company, that by the Tyne firm to 
have a displacement of about 25,000 tons, and 
Lithgow’s, of Port Glasgow, launched a couple of 
cargo boats, one a standard of 8000 tons and the 
other of 11,600 tons carrying capacity, being the 
sister ship of one then being fitted out on the Clyde 
for a Liverpool firm. 

A feature of April was the launch by Harland and 
Wolff's, from their Govan yard, of the twin-screw motor 
ship Glenade, for the Glen Line. The vessel, which 
is 420ft. overall, 54ft. in extreme breadth, and about 
5000 tons gross, has a double bottom and steel decks, 
with seven water-tight bulkheads dividing the hull 
into eight water-tight compartments. This month 
saw an end of the State control df shipyards and 
arrangements completed to sell all the national yards, 
the trade unions concerned having the first offer 
of them, though on a strictly business basis. Labour, 
however, was suspicious of the offer, and ultimately 
turned it down. Orders booked in May included an 
8000 tons turbine steamer for the Donaldson Line by 
Vickers, the builders of the Athenia, one of the 


—— 


Montreal service, lost during the war, and in the same 
month the controlling interest in Ropner’s, the well. 
known builders of Stockton-on-Tees, passed to 4. 
Mitchelson and Co. 

In the middle of the year Harland and Wolff, 
new yard on the Musgrave Channel, Belfast, for the 
building of standard fabricated ships was bein 
much talked about. The Americans admitted that 
with the six building berths and frontage of 900ft,, 
the new yard, with the company’s two large ones op 
the Clyde, gave Harland and Wolff's a greatey 
fabricated shipbuilding capacity than possessed hy 
any similar plant in the States, and the company 
certainly has the largest producing capacity amongst 
British firms. In June the erection of a new yard at 
Ardencaple, near Oban, was being pushed on with, 
and all the preliminary arrangements were stated to 
have been completed for the amalgamation of the 
Northumberland Shipbuilding¥ Company, Limited, 
of Wellington Quay-on-Tyne, and the Fairfield Ship. 
building and Engineering Company, Limited, of 
Govan, the latter about that time having arranged 
with Cammell, Laird and Co., Limited, to terminate 
the intimate association which had bound the two 
businesses together for many years. The North. 
umberland concern was already controlling Wy, 
Doxford and Sons, Limited, whose Pallion yard at 
Sunderland has a maximum annual output of 120,000 
tons gross. 

Cammell’s launched H.M. cruiser Capetown on the 
Mersey at the end of June, the vessel being the last 
of a series of light cruisers built by Cammell s to 
Admiralty designs. The first on the list, the Caroline, 
was built and completed at Birkenhead in _ ten 
months—an achievement which won a special lctter 
of thanks from the Admiralty. Like her sister ship, 
the Cairo, the Capetown is of 40,000 horse-power, 
and has a speed of about 30 knots. At this time the 
shipyards everywhere, particularly perhaps on the 
North-East Coast, were full of activity, which con. 
tinues unabated, with no likelihood, apparently. of 
any idle berths for years to come. The new Burnt. 
island Shipyard—acgiired about a year previously, 
and extending to 64 acres—launched its first vessel in 
July, five months after the laying of the keel. 

The official returns, presented in July, showed that 
for the quarter to June 30th there were 782 merchant 
ships of 2,524,050 tons gross under construction in 
the United Kingdom, indicating an increase of 
269,000 tons, aS compared with the March quarter, 
and 709,000 tons more than the work in hand for the 
same period of the previous year. The Clyde claimed 
the largest increase, the tonnage under construction 
on that river for the June quarter being 893,467. 
In mid-July White's, of East Cowes, launched the 
destroyer Wolverine, making the seventy-sixth vessel 
of the torpedo class built by the company, and 
toward the end of the month the Compagnie Générale 
Transatlantique placed an order with Cammell’s for 
the construction at Birkenhead of a 20,000-ton liner. 
In August the big shipping companies were stated to 
be waiting for the next move from the American side, 
where it was said the plans for new liners provided 
for ships of 1000ft. long by 100ft. broad and 68,000 
tons displacement, to have geared ttirbines and oil- 
burning boilers, and a speed of 30 knots. At that 
time the Cunard people were credited with having in 
hand designs for a type of liner larger and faster than 
the Vaterland and Bismarck, but to be considering 
the question of whether they could be run to profit. 
Clyde and all other shipbuilders received definite 
instructions in August to stop all naval construction, 
except such vessels as were ready for launching, and 
just at that time the Commonwealth Government 
placed contracts with Vickers and Beardmore’s 
—associated firms—for five 12,000-ton vessels. In 
that month, too, application was made to the Board 
of Trade by the Coaster Construction Company, 
Montrose, for permission to construct fifteen launching 
ways, a slipway and two jetties on the eastern side of 
Rossie Island, and to form, by dredging, a fitting-out 
basin on the southern side of the island. 

By September, in spite of the fact that fhe cessation 
of naval construction had, for the time being, thrown 
many men idle, firms like Cammell’s, at Birkenhead, 


and Vickers, at Barrow, were badly in want of highly 


skilled men for mercantile work, and_ that, indeed. 
was the experience of most yards, so that, with all 
the effort then being put forward. our building was 


much in arrears was shown by a table published by 
Lloyd’s. 
steam tonnage had declined by 
or 13.5 per cent., that of America had increased by 
7,746,000 gross tons, or 382.1 per cent., and that of 
Japan by 617,000 tons, or 36.1 per cent. 
we still held the lead. 
September that Barclay, Curle and Co. were about to 
construct ‘a new 600ft. graving dock on the Clyde, 
that a company had been formed for founding a new 
yard at Scotstoun, that Harland and Wolff had taken 
over the yards of D. and W. Henderson, Limited. 
Partick, and A. and J. Inglis, Limited, Pointhouse. 
and that a new yard with nine berths for steamers uD 
to 10,000 tons deadweight was to be established 
opposite Chatham Dockyard by the Medway Ship- 
building Company, Limited. 


According to these figures, whilst British 
2,547,000 gross tons, 


2,5 


However, 
Tt was announced early in 


On September 11th Harland and Wolff's launched 


the Arundel Castle for the Union Castle Line’s South 
African service, and about the same time Vickers 








In spite of all these hindrances, the fourth quarter 


Donaldson Line’s crack boats on the Glasgow- 





were carryingout some interesting experiments ' 
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the raising, by the Ardrossan Salvage Company, of 
the sunken German ship Main by means of Vickers’ 
pontoons. The latter are made of special canvas 
and cables, and weigh complete about one ton, but 
when inflated with air and submerged in water each 
pontoon is capable of lifting 100 tons. H.M.S. Hermes, 
the first vessel specially designed to carry aeroplanes 
and seaplanes, was launched from Armstrong’s yard 
on the Tyne. At that time Armstrong’s work in 
hand included a large P. and O. boat and two for the 
Cunard Line, beside several cargo boats. The 
shipyard at Warrenpoint, Co. Down, up to then 
controlled by the Admiralty, was purchased at the 
end of September by a group from Belfast, Liverpool 
and Glasgow. 

October found concrete shipbuilding still losing 
ground, the latest report then being that the Scottish 
Concrete Ship Company, of Greenock, was closing 
down its yard at West Harbour, and that the place 
was being dismantled. It was expected that the 
Battery Park yard would follow suit on the completion 
by the company of its fifth 1000-ton Government 
barge. Toward the end of the month the Government 
carried into effect its decision to complete in Ad- 
miralty yards the four most recent light cruisers built 
in private yards. Consequently arrangements were 
made to tow the Diomede from Barrow to Ports- 
mouth, the Durban from the Scots Company’s yard at 
Greenock to Devonport, -the Capetown from Birken- 
head to Pembroke, and the Despatch, about the 
launch of which at Govan there was some little 
difficulty, to Chatham. With the fitting-out of these 
four the Admiralty will have eight new light cruisers 
of the ““D” class, though the construction of others 
of the same type, including the Daedalus, Daring, 
and Dryad, was abandoned. The total tonnage 
launched on the Clyde in October was disappointing, 
the figure being 37,300 tons, against 68.300 tons in 
September and 52,181 tons in August, whilst in April 
last the launches totalled 83,907 tons. The output 
for the ten months, however, compared very favour- 
ably on pre-war years, except, perhaps, 1906, 7, 12, 13, 

-the last named being a record. The work remaining 
in hand was plentiful, and included an,11,000-tonner 
to be built by the Lloyd Royal Belge, Whiteinch, for 
its own service. 

Sufficient progress had been made by the end of 
November in the work on the new yard at Hebburn- 
on-Tyne to warrant the hope of laying the first keel 
in April. At Ettringham’s vard, Wellington Quay, 
another berth is being constructed, and the contracts 
are let for new workshops. In the same area a new 
power station is under construction in the Cleland 
Slipway and Engineering Company’s yard, and a 
platers’ shed is nearing completion. Swan, Hunter’s 
recently completed their thirty-sixth destroyer at 
Wallsend, named Wild Swan, a vessel of the improved 
“W” class and sister to the Whitshed, Vittoria. 
Vimiera, Violent, Wrestler, and Whirlwind, also of 
Swan, Hunter’s building. 

The keel plate of the first steel ship to be built in 
the new yard at Higher Cleavehouses, Bideford, was 
laid down on November 22nd. _ It is about forty years 
since a vessel—of wood—was launched at Bideford. 
Early last month Vickers launched at Barrow the 
10,500-ton tanker, Narragansett, for the Anglo- 
American Oil Company. She is to be propelled by 
the firm’s internal combustion engines, and will be 
able to reduce the freight cost on the Australian run 
by 15s. per ton, and on the India trip by 10s. 5d. 
on oil fuel. A few weeks previously Harland and 
Wolff's launched the first vessel from their big new 
83-acre yard at Belfast, viz., the Maine, of 6500 tons— 
a “standard ” boat, and the forty-eighth of the kind 
built by the company—and about the same time 
White’s, of East Cowes, received an intimation that 
twentv destroyers then being built in the yard of the 
New York Shipbuilding Corporation for the United 
States Navy, were being installed with the White- 
Forster water-tube boilers, bringing the total output 
to well over 4,560,000 shaft horse-power in these 
boilers. The new yard at Poole has been already 
referred to, and amongst very many others is one 
erected on the Severn. 


A Year of Strikes. e 


Space will not permit of a detailed reference to the 
labour disputes and strikes of the last twelve months. 
We have them all before us, and are amazed at the 
length of the list. The demands of labour, both for 
shorter hours and higher wages, appear to have had 
no finality. They were insatiable, and the year 
was one prolonged contention. At almost every 
step the men won, chiefly through the false atmos- 
phere created by the Government. Had the result 
been a determination on the part of labour to increase 
production, no one would have grumbled about the 
big concessions made by’ employers. The contrary. 
however, was the case, another aggravating point 
being the selfishness of the class of*workers known as 
“ engineers ’’—the men who put their backs up when 
the suggestion was made that their ranks should be 
drawn upon for service with the Colours—in refusing 
to agree to the admission to their ranks of disabled 
men desirous of learning fitting and turning. 

The very first month of the year found a critical 
atate of affairs on the Clyde, where the agitation 
regarding the 47-hour week threatened to lead to a 
general strike—and did do so. The trouble spread to 





other shipyard districts, but in Glasgow there were 
serious disturbances. The strike ended in March, 
but not before the country had trembled on the edge 
of a colossal dislocation of industry threatened by the 
Triple Alliance. The loss in shipbuilding output 
during the eight weeks of the strike was very grave. 
In the same month the Sankey Commission, whose 
decision—-or recommendations-—ecaused so much in- 
dignation in colliery-owning circles, was sitting, and 
the peace of the country was jeopardised by talk of a 
railway and transport workers’ strike in conjunction 
with the miners, the latter of whom the Government 
did everything it could think of to propitiate. In May 
and June there were strikes of colliers in the Midlands 
and iron and steel works’ engineers on the North-East 
Coast, and July saw the whole of the Yorkshire coal 
mines laid idle. Two months later the moulders all 
over the country struck, and so did the railwaymen. 
The latter ‘“ obtained satisfaction ’’-—some viewed it 
as a clear defeat—-very quickly—in about a week— 
but the moulders’ troubles have not yet been com- 
posed. The action of the railwaymen greatly aggra- 
vated the already terribly congested goods traffic of 
the country, but considerably advanced the cause of 
road transport, and the foundrymen’s deadlock not 
only lost us much business, but seriously retarded 
dependent industries and piled up huge arrears of 
orders. The direct cost to the Government of the 
railway strike was said to have been about £10,000,000, 
ineluding £5,000,000 for delay in demobilisation, 
though in these days people talk glibly about a few 
millions as if they meant very little more or less. 
In October the bricklayers in the Glasgow district 
threw the steel trade into confusion by a strike, which 
became prolonged, and in South Wales that month 
the skilled craftsmen engaged in the steel works there, 
who had been on strike since June, came to a settle- 
ment. They numbered only 1000 themselves, but 
their action had caused the idleness of from 12,000 
to 13,000 other men. This strike will be found 
referred to under “ South Wales,’ so that it is only 
necessary to add the settlement terms were a flat rate 
of £4 10s. a week plus cheap coal. The circumstances 
of the settlement were such, however, that the 
Chairman of the South Wales and Monmouthshire 
Tron and Steel Makers’ Association found himself, 
unfortunately, at variance with the associated em- 
ployers. who called upon him to resign his chairman- 
ship. ‘With the settlement of the moulders’ strike, 
which is daily expected, it is to be hoped the indus- 
tries of the country will be given a chance to develop 
and expand ; but there are still disturbing elements 
in the situation making it unwise to be too sanguine. 


The Rise in Prices. 


Perhaps the simplest and most effective way of 
showing the principal advances during the year in 
iron, steel, and coal prices is by means of a table giving 
the highest and lowest figures in the various districts 
mentioned :— 

The Midlands. 


Highest. Lowest 
£ os. d. £. an@ 
Marked bars 2510 0 18 0 0 
Unmarked bars .. 2310 0 .. 1510 0 
Strip bars ae’ Oe .."' 36 35°" 
Puddled bars B7 2076) 25/2150 6 
Galvanised sheet= 39 0 @ 27 10 0 
Derbyshire forge ooo Sus A ee 410 0 
No. 3foundry .. .- .. 9 56 90 412 6 
Northamptonshire forge .. 8 5 0 a 6 
Northamptonshire No. 3 
foundry .. » «wen SOR 5. 410 0 


North of England. 


S2\ a, a Sg ee 
Pig iron, No. 1 .. 8 4 0 419 0 
No. 3 G.M.B. 8 0 0 415 0 
No. 4 foundry 8 0 0 415 0 
No. 4 forge (3) ee oe 718 0 415 0 
East Coast hematite, mixed 
numbers .. ree Pra: 5) ew 6 2 6 
Coke 28 0 115 6 
Foreign ores 213 0 10 0 
Steel— 
Ship plates 18 5 0 1110 0 
Angles 1715 0 ll 2 6 
Rails 1610 0 10 17 6 
North-West Coast. 
grad. Se & 
West Coast hematite. mixed 
BUMPS Ss ae ee 5 0 515 0 
West of Scotland. 
em et: fs. a 
Boiler plates 24 0 0 1210 0 
Ship plates .. 1915 0 1110 0 
Angles #6 19 5 0 ll 2 6 
Steel sheets. . 2410 0 1615 0 
Tron— 
Crown bars 2112 6 1510 0 
Hematite oan peau: eee 6.2 & 
No. 3 foundry sie Fae 917 6 5 15 6 
South Wales. 
$. ed, SE) - Be, & 
Steclbars .. ... .. ss MI1G6@ .... 13 10 0 
Tin-plates (per basis box). . 7 oe ae x ao @ 
Manchester. 
» By ao: a. $ is. d. 
Common bars p ya AO. 0. ~<...: 1,0 
Steel bars woe, 6. ..- 1% 6 D 


In Manchester the price of iron bolts and nuts, 
3in. by 4in. and on, is now £45 per ton, a high level 
for which consumers have to thank the almost entire 
absence latterly of American competition. Every- 
where supplies are below demand, and at the moment, 


in consequence of the increase to take place in railway 
rates, everyone is anticipating further appreciable 
advances all round in raw and finished material. 
Order books in every centre of the iron and steel trade 
of the kingdom are full, and demand appears to be 
strengthening daily. In South Wales the position is 
excellent, if only firms could cope with the business 
pressed upon them. Foreign inquiries are coming 
forward with great freedom, even Germany being 
in the market. Steel sheet makers are so busy that 
they cannot guarantee delivery now until the mid- 
summer. High prices seem no deterrent, and China 
is an urgent buyer of galvanised sheets at £37 a ton 
f.o.b. As acontemporary says: “‘ Wales is well able 
to hold her own against foreign competition in iron, 
steel, sheets, rails and tin-plates, providing labour 
continues reasonable ’’—-and that remark may be 
applied in equal truth to Scotland and any part of 
England. @ pa: 

In the coal trade prices for inland have been offi- 
cially regulated, as they still are, and for the same 
reason export business has been seriously handicapped. 
Colliery owners have been subjected to continual 
annoyance by the action of Government depart- 
ments, and the development of coal areas has been 
practically brought to a standstill, though there are 
many important schemes pending, and in several 
districts valuable new seams have been reached. The 
whittling down of colliery profits to an average of 
ls. 2d. per ton and the trade unionists’ demands for 
the nationalisation of the mines have been the two 
great questions of the year, but the Bill to legalise the 
former was abandoned at the eleventh hour, and the 
latter has been carried forward, still unsettled, into 
1920, the outlook being hazy. The 6s. per ton advance 
on all coals in July was followed in December by a 
virtual reduction by 10s. per ton of all fuel required 
for domestic purposes, and for coal for coastwise 
bunker use an appreciable reduction was also 
ordered. 








Aeronautics in 1919. 
No. II.* 


Some of the more important types of aeroplanes 
produced for commercial or civil purposes in this 
country during the past twelve months were described 
in our last issue. Below we deal similarly with certain 
others. 

The British and Colonial Aeroplane Company, 
Limited (continued).—Of the five new types of aero- 
plane produced during the past vear by the Bristol 
Company, two--the triplane ‘“ Pullman” and the 
two-seater Coupé—were illustrated and described in 
last week’s issue. A third design, the Bristol 
“*Tourer,”’ is illustrated on page 33. This aeroplane 
has been designed primarily to provide a machine of 
great trustworthiness and capable of maintaining a 
fairly high speed for a considerable period of time. 
Its petrol tanks carry 70 gallons, or sufficient to allow 
the machine to remain in the air for a distance of 
about 560 miles. Dual controls are normally fitted 
to enable the passenger to take over the pilotage 
during a lengthy flight if desired, although the 
machine can be supplied fitted with pilot’s controls 
only. When used for the transport of mails or cargo 
a load of some 300 Ib. can be carried in addition to 
the pilot and full complement of fuel and oil, although 
that weight can be increased should it be desired only 
to carry fuel for a shorter range of flight. The 
machine is fitted either with a 275 horse-power 
Rolls-Royce “‘ Falcon’ engine or with a 230-240 
horse-power Siddeley “‘ Puma’”’ engine. Fitted with 
the former the machine can attain a speed of about 
125 miles per hour and has a normal cruising speed of 
about $0 miles per hour. When the latter engine is 
used the maximum speed is 120 miles per hour and 
the cruising speed 85 miles per hour. With either 
engine the petrol consumption for the distance 
traversed is the same, although taking into consider- 
ation the difference in speed, the consumption with 
the Rolls-Royce engine is 154 gallons per hour, and 
with the Siddeley ‘‘ Puma” 15 gallons per hour. 
When empty the machine weighs 1750 lb. and when 
fully loaded 2800 Ib. Its ceiling is at 20,000ft. 

The Bristol ‘‘ Babe,” of which we also give an illus- 
tration on page 33 has been constructed to meet the 
demand for a small single-seated aeroplane of which 
the cost of upkeep and the actual running cost are 
reduced as low as possible. The fuselage is con- 
structed throughout of three-ply wood without bracing 
wires, whilst the tail is built on the cantilever prin- 
ciple and is also without bracing wires. The main 
planes are braced with duplicate cables. With a 
maximum width of 19ft. 8in., an overall length of 
14ft. 4in., a height of 5ft. 9in., and a weight when 
empty of only 460 Ib., the machine can, it is claimed, 
easily be handled by one person and can be housed 
in a medium-sized garage. The machine is fitted with 
a 40 horse-power two-cylinder air-cooled Siddeley 
engine, as shown in one of the engravings on page 32. 
The petrol consumption, we are informed, is only 
about 3 gallons per hour when the full speed of 
80 miles per hour is maintained at a height of 5000ft. 
The economical cruising speed is about 65 miles per 
hour. For landing and taking-off purposes the 
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ground area required is quite small. Sufficient petrol 
can be carried to allow of a flight of 160 miles at full 
speed. The ceiling of the machine occurs at 10,000ft. 

In contrast with the small low-powered machine 
just referred to, the British and Colonial Company 
has produced the Bristol ‘‘ Bullet,” a single-seater 
machine designed primarily for racing purposes 
and fitted with a 450 horse-power Cosmos “ Jupiter ” 
air-cooled stationary radial engine. Exceptional 
strength is the outstanding feature in the design, and 
to attain that object double spars are fitted throughout, 
even in the wings and tail. As a result, it is claimed, 
any evolution can be carried out with perfect safety 
at the maximum speed of 160 miles per hour. The 
dimensions and weight of the machine are considerably 
vreater than those of the ‘ Babe,” would be 
expected in view of the very different purposes of the 
two machines. Thus in the * Bullet’ the maximum 


as 








The crew are stationed in an entirely enclosed 
cabin, directly aft of the main tank, and when the 
windows are closed the erigine is hardly heard inside 
the cabin. The whole of the front end of the cabin, as 
illustrated in one of our engravings, is taken up by 
the dashboard. The following is a list of the instru- 
ments fitted:—Air speed indicator’; air density 
gauge, for correcting the air speed indicator for height 
and temperature ; altitude indicator; inclinometer ; 
recording air speed indicator, marking the air speed, 
corrected for height and temperature, on a chart ; 
two compasses; chronometer; engine revolution 
indicator ; water thermometer; oil thermometer ; 
oil pressure gauge ; two petrol gauges. The remainder 
of the dashboard is covered with four sets of wireless 
gear, which overflow round the sides of the eabin. 
Two systems of transmission are installed, viz., tonic 
train and continuous wave, the former being used for 








main planes, which are made airtight, without the 
usval eyelets, and are all coupled up to the same air 
vent cock as the air bags. This cock prevents the 
planes from bursting under the variation in the 
atmospheric density. A kite is stowed on the top 
of the fuselage which, by lifting the wireless aerial, 
enables communication to be established when the 
machine is on the ground or floating on the sea. 
The machine has a top speed of 135 miles per hour, 
a range of 3000 miles non-stop, a landing speed of 
under 50 miles per hour, and pulls up in 80 vards on 
an average aerodrome. After many test flights and 
the neces: ary small modifications had been made the 
first machine was declared ready to be packed and 
arrangements were made to ship it to Newfoundland, 
As, however, the Atlantie was flown on June 15th it 
sent. On July 3ist Messrs. Peters—-the 
and Curtis flew the machine to Madrid, 


was not 
designer 











CABIN AND DASHBOARD OF ALLIANCE TWO-SEATER BIPLANE 


width is about 31ft., the overall length 24ft., and the 


maximum height 9ft. 8in., while the weight empty is | 


1700 Ib., and the loaded weight 2300 Ib. The landing 
speed is 50 miles per hour and the petrol capacity 
50 gallons. 

The Alliance Aeroplane Company, Limited.—The 
Alliance Aeroplane Company, Limited, was formed by 
Waring and Gillow, Limited, early in the war to carry 
out its Government aircraft contracts. Soon after 
the Armistice the firm decided to turn its attention 
to civil aviation. The first machine produced was 
designed for the “‘ owner-driver’’ for cross-country 
flying. This machine lands at a very low speed 
and pulls up, we are informed, in 25 yards, while it 
can get away in 70 yards. The simplicity of its detail 
renders it cheap to produce and to keep in repair. 
The whole structure consists of ordinary commercial 
timber, mild steel sheet, cables, and hard steel wire. 
The fuel cost, we are informed, is extremely low— 
about 3}d. per mile. An 80 horse-power Renault 
engine is used. This engine being air-cooled and 
carrying its oil in the crank ease, saves the cost and 
trouble of radiators, water tanks, oil tanks, piping, 
and water. Petrol sufficient for five hours’ flight is 


| with continuous-wave reception. 


carried in a tank with a direct gravity feed through a | 


single pipe—the only pipe in the engine installation. 


The machine carries, in addition to the pilot, two | 


people or 300 lb. of mails or goods, has a flight radius 
of 300 miles, and a top speed of nearly 80 miles per 
hour. 

The second machine designed was intended to 
fiy the Atlantic. This machine is illustrated on page 
33. It is fitted with a single 450 horse-power Napier 
engine and carries 500 gallons of petrol and 50 gallons 
of oil giving a range of over 3000 miles. The engine 
is mounted on a steel truss and is completely enclosed 
in ‘a cowl of elliptical section. Directly behind the 
engine comes the oil tank of 50 gallons capacity, fitted 
with cooling tubes through which air is blown from 
an opening in the nose. The cooling is controlled 
by a shutter operated by the pilot. The radiators 
are mounted on each side of the fuselage, aft of the 
engine, with a header tank across the top. The air 
flow through the radiators is controlled by stream- 
line shutters hinged to their rear outer edges. The 
portion of the fuselage between the wings is entirely 
filled by the 500-gallon petrol tank. From this tank 
the petrol is pumped by either of two wind-driven 
petrol pumps through a large filter to the earburetters. 
lf either pump fails or¥a pipe breaks a lever in the 
cockpit cuts;it out 'and throws the other into action. 
A 15-gallon header tank in the centre section regulates 
the ’delivery of the pumps and provides enough fuel 
for ‘100 miles’ flight when the main tank is exhausted 
or in the event of both pumps failing. The overflow 


from'this tank falls back through a prismatic gauge on ' the whole machine. 


the dashboard into the main tank. 





communication with merchant vessels and coast 
stations on 600 metres up to 300 miles, and the latter 
for longe-range communication with stations equipped 
Reception is pro- 
vided for on all wave lengths both “spark”? and 
continuous wave between the limits of 150 and 
4000 metres. Wireless direction finding apparatus 


operating on the maximum method is al o installed 


and enables the navigator to take bearings on any 
Station, operating on either spark or continuous wave 
between the limits of 2500 and 12,000 metres wave 
length. With this equipment bearings are obtain- 
able on high-power stations at distances up to 
5000 miles. Cairo has been heard on this set with the 
machine standing on the aerodrome. As navigation 
is done largely by this wireless equipment it is possible 


40-H.P, TWO-CYLINDER AIR-COOLED SIDDELEY ENGINE 


| This non-stop flight of approximately 900 nules wa 
| made in 7? hours. The second machine was almost 
| identical with the first and was intended for the 
| Australian flight, but unfortunately it was crashed 
| shortly after starting and Lieuts. Douglas and Ross, 
| the pilot and navigator, were killed. A modified type 
of this machine is now in course of construetion, with 
| a cabin fitted up to accommodate eight passengers or 
| to carry about a ton of goods or mails. 

| The next machine to be designed by the Alliance 
| Company was a five-seater biplane fitted with a 200 
| horse-power Hispano engine and carrying fuel for a 
| flight of 800 miles. The passengers are accommodated 
in an enclosed cabin between the wings with the 
pilot immediately behind them in the normal position. 
The wings are designed to fold so that the machine 














THE GRAHAME-WHITE SINGLE-SEATER 80-H.P. BANTAM 


| to fly at a good height, map reading being compara- 


tively unimportant. Power for the wireless, for 
lighting, and for battery charging is obtained from 
two wind-driven generators, one giving 12 volts and 
the other 1200 volts. 

The machine controls consist of a wheel for the 


forward out of the way during his ‘‘ watch below,” 
| a detachable “ stick’ for the navigator, and a rudder 
bar each. It is therefore possible for either pilot, 
| when not on duty, to rest comfortably. In the case 
of a forced descent into the sea the petrol tank can 


be rapidly emptied by a large jettison cock, and when | 


empty will provide sufficient buoyancy to support 
Additional flotation is provided 
by sir bags in the rear of the fuselage and by the 


pilot, which can be thrown out of gear and tipped | 


can be garaged in a small shed. With full load this 
| machine has a top speed of 117 miles per hour and a 
landing speed of 45 miles per hour. The fuel cost is 
42d. per mile. A twin-engined machine is at present 
| being designed, but at the moment we are not in 4 
| position to describe it. 

The Aircraft Manufacturing Company, Limited.— 
Chief interest in the output of this firm naturally 
centres in the machines which its subsidiary com- 
pany, Aircraft Transport and Travel, Limited, is 
using on the London—Paris express service. The 
service was started with the Airco 44 machine, the 
| well known de Havilland 4 two-seater militar) 
| machine, modified for commercial purposes by adapt - 
ing the fuselage to provide cabin acecmmodaticn 
for two passengers If no passengers are travelling 


| 
| 
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| 
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400 lb. of luggage may be carried. With one passenger 
200 lb. of luggage may be added. But if two pas- 
sengers are on board only a small suit case may be 


taken-by each. The machine has an engine of 360 | 


horse-power. The de Havilland 9 machine has also 
been modified from the military type for passenger 
work, and as such is now known as the Airco 9s. 
It is fitted with a 240 horse-power engine and carries 


At those works the large airship R 33 was built. 
| This vessel was handed over to the Government;in 
the spring of last year. 

The Sopwith Aviation and Engineering Company, 
Limited.—In addition to the special design of machine 
produced by the Sopwith Company for Hawker’s 
Transatlantic flight, this firm during the past year 
has turned out a two-seater sporting machine, 








GRAHAME-WHITE NINE-SEATER 


two passengers and the pilot, with luggage in inverse 
ratio as in the 44 machine. A third modified military 
machine which is in use on the London—Paris service 
is the Aireo 16. This machine has been evolved from 
the de Havilland 9a day bomber, and has cabin 
accommodation for four passengers. As in the 
machines already mentioned, 200 lb. of luggage may 
be carried for each passenger under the full comple- 
ment. The machine is driven by a 330 horse-power 
Rolls-Royce engine. 

These three machines during the first twelve weeks 
of the London—Paris service made _ respectively 
ninety-five, thirty-seven and forty-five flights between 
the two capitals. With the experience gained from 
their running the Aircraft Manufacturing Company 
has recently designed and built the Airco 18, a 
machine intended from the outset especially for 
civil work. This machine is illustrated on page 33. 
It is designed to carry eight passengers with a maxi- 
mum of one small suit case each, or 1600 lb. of mails 
or other freight if no passengers are taken. The 
passengers are accommodated in a saloon, entrance 
to which is gained through a door in’ the side of the 
fuselage. The pilot sits in a cockpit behind the 
saloon, in a position where he can command an 
excellent view on landing. The engine is a 450 
horse-power Napier “Lion,” the designed speed 
being 114 miles per hour at 1000ft. and 113 at 5000ft. 
The designed climbing speed is 10,000ft. in twenty 
minutes, and the endurance 360 miles at full. speed 
at 5000ft. The “ceiling” of the machine is esti- 
mated at 15,700ft. The machine, it is expected, will 
be tried very shortly, and it is hoped will be in daily 
use in the spring. 

An interesting machine now in the preliminary 
design stage is the Airco 23 flying boat, a machine 
intended to accommodate two pilots and six pas- 
sengers. It will be equipped with a 450 horse-power 
Napier ‘“‘ Lion” engine, and is intended to have a 
speed of 100 miles an hour at 5000ft. and an endurance 
of 500 miles 

Armstronq,- Whitworth and Co., Limited.—We are 








AERO-LIMOUSINE 


known as the “ Dove,” and fitted with an 80 horse- 
power Le Rhone engine, and a commercial machine, 
the “‘Gnu,” fitted with a cabin to accommodate 
two passengers and driven by a 110 horse-power 
Le Rhone engine or a No. 2 Bentley rotary engine. 
The firm also constructed a special machine for the 
Australian flight. Although the flight of that machine 
ended, through bad weather, at Mayence, the makers 





that the continuation of aircraft manufacture could 
not by itself absorb the full facilities of the firm during 


the present and immediate future. Equally was it 
recognised that the entire cessation of aircraft work 
would be a false step, and that only by steady pioneer 
work could commercial aviation be placed on a sound 
footing. The Blackburn Company therefore deter- 
mined to remain in the aircraft industry and to carry 
through patiently its share of the experimental and 
propaganda work necessary to the success of com- 
mercial aviation, whilst at the same time employing 
its production organisation on some other branch of 
engineering, thus keeping that organisation in a 
prosperous condition and so enabling it to carry the 
heavy expenses and risks attendant on the aircraft 
side. The past year saw this policy put into effect. 
The additional work chosen was automobile engineer- 
ing, and more especially the building of motor bodies. 
The firm’s main works at Olympia, Leeds, were 
reorganised to deal with that class of work, and by the 
late summer the output was rapidly increasing. 
Some specimens of this work were exhibited at the 
Motor Show. The organisation is still growing and 
it is expected that at an early date the products ot 
the factory will not be confined solely to body work. 
Meanwhile the aircraft department settled down to 
| the new régime. The firm’s seaplane base at Brough, 
near Hull, was re-acquired from the Air Ministry, by 
which it was occupied during the latter stages of the 
war, and was allocated wholly to experimental air- 
craft work. The Brough establishment promptly 
proceeded to the design and construction of modified 
forms of war types, adapting them for peace con- 
ditions. In addition to this conversion work and the 
carrying out of a number of small Government orders, 
the Broug ** works executed a certain amount of 
purely experimental work, the result of which will, 
it is hoped, be available early in the New Year and 
should prove of very great value from the commercial 
standpoint. Another piece of Work at present in 
hand is the design and construction of a special 
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believe that the type it represents will demonstrate 
its value in the near future. This machine was 
remarkable in several respects, notably so by reason 
of the fact that it had a speed variation of 55 per cent. 
and a ratio of useful load to total weight of 48 per 
cent. There is considerable activity at present in the 
Sopwith Company’s experimental shop, and if, on the 
whole, there have been few really important technical 
developments during the past year as regards the 





“Tre EnGineer’ 


SW AI Ts 
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informed by Messrs. Armstrong, Whitworth that the | 
manufacture of aircraft has practically ceased in their 
different works, and that no striking developments 
in the firm’s connection with aeronautics are-anti-- 
cipated in the near future. It may perhaps be 
recalled that during the war this firm had a very 
active aeroplane department, and that it established 
a separate aeronautical works at Barlow in Yorkshire. 





actual machines produced, the work started in 1919 


| should, the firm informs us, show some interesting | 


results this year. 

The Blackburn Aeroplane and Motor Company. 
Limited.—The past year for the Blackburn Aero- 
plane and Motor Company, Limited, as for many 
other firms, was a year of reorganisation to meet post- 
war conditions. At an early date it was recognised 


machine, somewhat along the lines of the well-known 
Kangaroo bomber, for the British Imperial Antarctic 
Expedition, which starts for the South Pole in the 
summer. 

A modified Kangaroo bombing machine was pre- 
pared for the Australian flight competition, and in 
spite of continuously bad weather carried its crew of 
four as far as Suda Bay in Crete, where a trivial mis- 
hap—the breaking of an oil pipe—placed one engine 
temporarily out of commission. The flight, however, 
is to be resumed. The firm’s sister company, North 
Sea Aerial and General Transport, Limited, a com- 
pany formed in the spring of 1919, carried out a con- 
siderable amount of flying with modified Kangaroo 
machines. After a short period of preliminary work 
this company opened a flying season at Scarborough, 
which lasted throughout the summer and was most 
successful. This season was followed during August 
and September by six weeks of passenger carrying 
and exhibition flying at the Amsterdam Aeronautical 
Exhibition, during which the company carried with- 
out mishap over 1000 passengers. The machines 
used were three Blackburn nine-seater ‘‘ Kangaroos " 
specially adapted for passenger carrying. Imme- 
diately after the close of that exhibition the railway 
strike created a call for aerial mails, and the North 
Sea Company was commissioned to carry the London- 
Glasgow mails. For the purpose two “ Kangaroos ”’ 
were employed. The company is at present develop- 
ing an organised system of flying between its base at 
Brough, near ‘Hull, and the eastern coast of the 
North Sea. It is expected that the first services under 
this system will be in operation during the early 
spring of 1920. During the autumn season the total 
number of flights carried out by the North Sea Com- 
pany was 358, covering a flying time of 160 hours and 
a flying mileage of 11,035. The total number of 
passengers carried reached 1614, of whom 1346 paid 
fares. The total weight of goods carried was about 


| 11,246 1b. These flights were made without any 


accident whatever, either to passengers, to flying 
personnel, or to the aircraft used. 

Martinsyde Limited.—Like one or two other aero- 
plane builders, Martinsyde LimitedJhas kept an eye 
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upon the military side of aeronautics while develop- 
ing commercial or civil designs. Thus its single- 
seater sporting model is practically a military 
machine, for it is merely the very latest design of 
Martinsyde fighting scout, the Buzzard, with the 
military equipment discarded. The Buzzard,. it 
may be remarked, just before the Armistice broke 
all records tor speed, climbing ability, and manceuvr- 
ability. The civil adaptation is fitted with a 280 
horse-power Rolls-Royce “ Faleon’’ engine and can 
carry @ load of 350 Ib. together with fuel sufficient 
for 24 hours’ flying. The speedfof the machine at 
10,000ft. reaches the remarkable value of 1424 miles 
per hour and at 20,000ft. is 126 miles per hour. 
When landing the speed can easily be reduced to 


pilot, navigator, and engineer are accommodated 


in a central nacelle. The passengers and two atten- 
dants are carried in two fuselages, one on each side of 
the central nacelle. Messrs. Beardmore have also in 
hand designs for a very small light single-seater biplane 
fitted with a 40-50 horse-power engine; a single- 
seater sporting machine fitted with an 80 horse-power 
rotary engine ; a two-seater 230 horse-power sporting 
or touring machine ; a 230 horse-power machine for 
high-speed touring work with two passengers ; and two 
designs of six-passenger, 500 horse-power machines. 

The Grahame-White Company, Limited.—We illus- 
trate herewith three interesting designs of civil 
machines which were constructed during the past 
year by the Grahame-White Company. The single- 





feature of the work of this firm during the past year 
was the study of the application of rolled steel sections 
to aeroplane structures. During the last few years 
there has been a demand for an all-metal type of 
aeroplane, the structure of which would be fire- 
proof, immune from insect attack in tropical countries, 
and from distortion produced by varying climatic 
conditions. Certain machines have been designed 
to meet these requirements, but generally they have 
been heavy and expensive to produce, and with only 
a few exceptions the wing structure has not been 
entirely of metal. In their detail design, too, no 
departure has been made from the type of construc- 
tion usually associated with aeroplane structures of 
wood, the only difference being that steel tubes have 





































LT or 
es 


2 See 
sy EN 














Li i 









os. sl 


i. 


HH 


Sahil 


\ 
| 
t 
es 


gee 


3 















MN 
: 




















ALL-METAL FIN AND RUDDER FRAME WORK--BOULTON AND PAUL 


45 miles. The climbing speed is also remarkable, for | 
a height of 20,000ft. can be reached in less than 
20 minutes. It was a machine of this description 
that flew from London to Paris—215 miles—in the 
record time of 75 minutes. The firm also produced 
during the past year a very similar design of machine 
having two seats. This machine has much the same 
capabilities as the single-seater just referred to, and 
can be used for carrying @ passenger on civil work or 
as & military reconnaisance machine or single-seater 
fighting scout, or even as a bomber. 

On the purely ¢ vil side the firm produced a pas- 
senger and cargo-carrying machine capable of taking a 
pilot, four passengers, and 500 Ib. of freight, or the 
pilot and freight only. As arranged for passenger 
work the machine is fitted with a Rolls-Royce 
‘“* Falcon ’’ engine and carries 80 gallons of fuel. For | 
freight work a Rolls-Royce ‘ Eagle” engine is used | 
and 104 gallons of petrol are carried. In both cases 
the cruising speed is 100 miles per hour and the land- 
ing speed 40 miles. Tha range of the passenger 
machine is 500 miles and of the freight machine 
750 miles, with about a ton of goods on board. A 
machine of this design fitted as a two-seater and pro- 
vided with a very large petrol tank and otherwise 
modified was entered for the Transatlantic flight, but 
did not succeed in crossing. 

The English Electric Company, Limited.—This 
company informs us that its technical developments 
on the aircraft side of its business are not yet suffi- 
ciently advanced to permit them to be described. We 
gather, however, that it has plans for the development 
of the Phoenix Cork flying boat—see THE ENGINEER 
for February 28th, 1919—as a commercial machine 
capable of carrying ten passengers or an equivalent 
weight of freight. Other civil flying boats, we under- 
stand, are under contemplation, including a huge 
machine with eight Rolls-Royce ‘‘ Condor” engines 
of 600 horse-power each. This machine, the “‘ Phoenix 
Pulex,” is to have a range of 1600 miles and will 
carry fifty passengers—or 64 tons of goods—the 
passenger accommodation including dining and 
smoking saloons and sleeping berths. It is interesting to 
note that among the duties suggested by this firm for 
its flying boats is whale spotting. We wonder 
whether it will be possible to go farther one day and 
actually harpoon the whale from aircraft. 

William Beardmore and Co., Limited.—This firm 
has in hand a number of very interesting designs both 
for military and commercial machines, but so far 
none of the machines is sufficiently completed to 
illustrate. The military types include a two-seater 
fighter and rezonnaissance machine, a two-seater 
single-engined long-distance bomber, and a single- 
seater torpedo-carrying machine. Among the civil 
machines planned is a three-engined passenger and | 
cargo-carrying triplane. This machine is _ being 
designed to take twenty-four passengers, a crew of 
five, 560 Ib. of luggage, and petrol and oil sufficient 
for a non-stop flight of 550 miles. The engines, the 


seater bantam machine is equipped with an 80 horse- 
power Le Rhone engine and has a maximum speed 
of 100 miles an hour. It carries fuel and oil for three | 
hours” flight, and when landing can have its speed | 
reduced to 40 miles an hour. Its overall dimensions 
—16ft. 9in. as to length and 20ft. as to span—are | 
such as to permit it to be housed in a very small space. | 
As the top plane is level with the nilot’s eyes and as the | 
lower wing has a very narrow chord, the pilot has a | 
good view in all directions from his cockpit. This | 
machine is intended for sporting purposes. . The | 
five-seater aero-limousine carries its four passengers 

in a comfortably fitted cabin at the forward end of | 
the fuselage. The pilot sits in @ separate compart- 

ment behind and above the cabin, and with him | 


ALL-METAL WING FRAME WORK OF BOULTON AND PAUL’S P.105f 3 


been substituted for wooden members. For a con- 


| siderable period Messrs. Boulton and Paul have con- 


centrated on the development of rolled sections made 
from thin steel strip having high mechanical proper- 
ties, and as the result of this work they have produced 
suitable sections which can be used on aircraft and 
which give the necessary strength for the weight 
allowed. With the steel sections available an actual 
all-metal two-seater tractor machine has been pro- 
duced, the construction being claimed to be entirely 
novel, and to meet all the necessary conditions desir- 
able for aircraft for use in any part of the world. This 
machine, known: as the P 10,?is similar in size to the 
firm’s standard P9 model,*and hes all the aero- 
dynamical features of the earlier design. A general 











BOULTON AND PAUL’S METAL 


communication may be maintained by means of a 
speaking tube. The passengers’ cabin contains an 
electrically heated carpet and is completely enclosed 
by draught-proof windows. The machine is driven 
by two 270 horse-power Rolls-Royce engines and 
has a maximum speed of 105 miles an hour and a 
touring speed of 60. The chassis has four wheels and 
is designed on motor car lines. In the nine-seater 
aero-limousine the cabin is enlarged to take six 
passengers and the pilot. Behind the pilot is another 
cabin providing seating accommodation for two addi- 
tional passengers or storage space for an equivalent 
weight of luggage. 
Boulton and Paul, 





Limited.— The outstanding 








FUSELAGE ATTACHMENT 


arrangement drawing and some views showing the 
metallic construction are reproduced herewith. The 
fuselage is built up of hoops and longitudinals, all 
being of special rolled steel sections. Between the 
hoops and longitudinals is interposed and riveted 
a sheet of fibre material possessing mechanical pro- 
perties particularly suitable for this work. The 
fuselage when complete is of the monocoque type and, 
we are informed, very light and has a good low resist- 
ance shape. The fin is built integrally with the rear 
portion of the fuselage, the rear fin post carrying the 
rudder in the usual manner. The wings, flaps, tail- 
plane, elevator, and rudder are constructed from 
rolled sections, The spar section chosen is that which 
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was found to be the most suitable after a series of 
tests had been carried out on different sections, 
extending over a long period. The engine, a 100 
horse-power Cosmos “ Lucifer,” is carried on a mount- 
ing so arranged that by removing the vertical hinge 
pin on one side the whole engine and mounting may 
be swung about the opposite vertical hinge, thus 
allowing easy access to the back of the engine for 
inspection and for making any necessary adjust- 
ments. The control pipe lines, &e., are so designed 
that they do not require to be disconnected when the 
engine mounting is swung on its hinge. The com- 
plete machine is a distinct departure from standard 
practice, and is claimed to fulfil all the functions 
required of an all-metal aeroplane, having a high 
factor of strength combined. with lightness. In the 
year now opening the firm intends to continue its 
work with rolled steel sections and to make, in 
addition, an extended series of tests on undercarriages 








Metallurgy in 1919. 





THRovuGHOUT the past year the metallurgical 
industries were still in the throes of recovery from 
war conditions. The term “recovery ”’ is, however, 
hardly the right one, since it was a case of seeking 
new activities when the strenuous pressure of war 
demands fell off. No other industry had been so 
completely absorbed by war requirements, and conse- 
quently no other industry has to face such complete 
rearrangement as that dealing with the production 
and treatment of metals. Nor has the process of re- 
conversion to peace purposes as yet approached 
completion, so that the whole industry is still under 
the depressing effect of reaction from the violent 
activity of war time. To some extent indeed it 
must be feared that a permanent and large reduction 
of armaments may mean a permanent loss of market 
for the products of some at least of the heaviest plant 
in the steel industry. It is no easy matter to find 
peace time work for the great gun hardening plants 
or even for the mills designed for armour plate rolling. 

It is a natural consequence of these difficult con- 
ditions that metallurgists are everywhere engaged 
in a search for new products and new markets in 
which to find profitable occupation for their plant. 
The fact that there is relatively so little unemploy- 
ment in the metallurgical industries shows that to a 
considerable extent these efforts have met with the 
success they deserve. On the other hand, since 
September the situation as regards several branches 
of the industry has been dominated by the moulders’ 
strike, which has done much to hinder the recovery 
of normal conditions of production. 

Apart from these activities, the past year was a 
period of consolidation rather than of advance from 
the technical point of view. In many directions the 
necessities of war time had forced metallurgists to 
study materials and processes which in normal con- 
ditions would perhaps have received little attention, 
and in a number of cases remarkably successful results 
were achieved. But there is a wide gulf between 
what may be regarded as eminently successful from 
the war point of view and what is of permanent value 
for purposes of ordinary commerce. The vital 
element of cost makes all the difference in this respect, 
and there are other factors to be considered also. 
Consequently, during the year just closed much time 
and energy was devoted in many quarters to a careful 
review of the new knowledge and experience gained 
during the war, with a view to its utilisation for indus- 
trial purposes. In the majority of cases the results 
of this work are not yet apparent to the outside world, 
but a few indications can be gathered. 

With regard to iron and steel, there can be no doubt 
that the advance of aircraft construction has brought 
with it a great increase in our knowledge and expe- 
rience of special or alloy steels and also of the methods 
of testing them. Even if civil aviation does not make 
the rapid progress which enthusiasts prophesied a 
year ago it may yet be hoped that the automobile 
industry will absorb a reasonable quantity of special 
steels. The boom in motor construction which is 
evidenced by the high prices and keen demand natur- 
ally provides.a valuable outlet for materials of that 
class. The requirements of the automobile industry 
are admittedly not so severe as those of aircraft, and 
somewhat different steels are sometimes advocated. 
There is also a strong tendency on the part of steel 
makers to secure much less severe conditions of 
inspection and testing than that which the A.I.D. has 
demanded for war purposes. While such a demand is 
reasonable enough, it is somewhat unfortunate that 
it should have become to some extent confused with 
a controversy as to the value of certain forms of test, 
notably the notched bar impact test. 

In the spring of the past year Dr. Hatfield presented 
a paper on that subject of the mechanical testing of 
steel to the Institution of Mechanical Engineers. In 
it he endeavoured to discredit the importance of the 
notched bar impact test, and at a subsequent date, 
in a discussion at the Institution of Automobile Engi- 
neers, he went so far as to refer to the paper as if it 
had “‘ settled ’’ the notched bar test. In view of the 


fact that in the discussion on Dr. Hatfield’s paper 
his views were sharply controverted by some of our 


searcely justified. Reading these papers and dis- 
cussions impartially, one can scarcely avoid the con- 
clusion that the notched bar impact test affords 
extremely valuable information and that a very 
considerable amount of importance should rightly 
be attached to it in specifications, although it must 
also be admitted that some of its more ardent advo- 
cates have endeavoured to push it much too far. 
That there is a type of brittleness which is revealed 
by these tests and is not easily detected in any other 
way is admitted even by the opponents of the test ; 
but to say that this ‘‘ notch brittleness ” is not ‘ true 
brittleness ” is a mere begging of the question. As 
a means of detecting faulty heat treatment of steel 
the notched bar test must certainly retain considerable 
importance. 
Much attention was called during the closing weeks 
of the year to recent development in high-speed tool 
steels, and although the actual developments took 
place to some extent at earlier dates during the war, 
the results, having only beccme public during 1919, 
will probably be placed to the credit of that year. 
Arnold’s work on the use of molybdenum in com- 
bination with vanadium as a substitute for the high- 
tungsten tool steels appears to offer promise of con- 
siderable importance. The account of the researches 
on this subject given in the paper by Arnold and 
Ibbetson to the May meeting of the Iron and Steel 
Institute, however, do not afford any very clear or 
conclusive picture of what has been achieved, possibly 
hecause of restrictions on publication which were still 
in force at that time. The theoretical results, 
indeed, are singularly inconclusive and appear to have 
very little direct bearing on the practical problem. 
The cutting tests described show some extremely 
promising figures of cutting efficiency for some of the 
new steels, but by themselves they are not sufficient 
to establish the wide claims made for the new 
vanadium-molybdenum steels. That molybdenum 
could be successfully used in high-speed steels was, of 
course, long known, but tungsten was always pre- 
ferred for a variety of reasons, one being that ingots 
containing much molybdenum were apt to crack on 
cooling. Tools made of molybdenum steels were 
also liable to show erratic behaviour, possibly arising 
from a somewhat similar cause. The claim is made 
that the introduction of vanadium removes all these 
difficulties and defects. If this claim be borne out by 
prolonged experience in actual use, then a very real 
advance in the metallurgy of tool steel has been made. 
That steels of this type furnished a satisfactory war- 
time substitute for tungsten steels at a time when 
that material was difficult to obtain is in itself an 
extremely valuable and important achievement, but 
until the steels have proved themselves in regular com- 
mercial use final judgment as to the claims made for 
them must be withheld. 
In this connection it is fitting to refer to the loss 
which the University of Sheffield in particular, and the 
metallurgical world generally, has suffered through 
the retirement of Professor J. O. Arnold, F.R.S., from 
the professorship of metallurgy at that University on 
account of ill-health. Many metallurgists have had 
occasion to disagree with the views of Arnold, and 
some have had cause to take exception to his methods 
of conducting controversy ; but all will agree that he 
has carried out a large amount of very valuable work. 
He was among the very early workers who laid the 
foundations of modern metallography and some of his 
researches are among the classics of the subject. Not 
only that, but he also founded in Sheffield a school of 
metallurgy which, even those who hold that it was at 
times misguided in theory, must admit wasimbued with 
a leaven of enthusiasm, and it has certainly provided 
our iron and steel industry with a group of vigorous 
scientific metallurgists who are doing much to secure 
its future prosperity. To Professor C. H. Desch, 
who succeeds Professor Arnold, no better wish can 
be offered than that he, too, may secure an equally 
enthusiastic following. 
Apart from the work of Arnold, another tool steel 
development deserves mention, although again it is 
searcely a specific product of 1919. This is the 
** cobalt-chrome ” steel, which has also been evolved 
in Sheffield. This material has the remarkable 
property of undergoing little or no volume change on 
hardening, and the importance of such a material for 
the production of accurate taps and dies can scarcely 
be exaggerated. 
Among the péace-time activities which were taken 
up with great energy during the past year is the pro- 
duction of cutlery, and particularly of the “stainless ”’ 
variety. The value of this material, in its best forms, 
for domestic purposes is now fully recognised. Very 
definite progress has, however, been made since the 
Armistice as regards the hardening of this special 
steel. It is still often said that “‘ stainless’ knives 
do not keep their cutting edge so well as ordinary 
carbon steel knives. This defect 1s explained to a 
certain extent by the fact that while ordinary knives 
are constantly cleaned by a slight grinding process 
which at the same time wears them away and keeps 
them sharp, no such operation is used with “ stain- 
less ” steel, so that the edge is not kept sharp in the 
same way. This, however, is only part of the 
explanation, as now appears from researches carried 
out at the Brown-Firth*Laboratories and described 
in a lecture before the Sheffield # CutleryTrades 
Technical Society. ‘“‘ Stainless ’’ steel contains about 






has its critical points very considerably displaced in 
consequence from the temperatures at which they 
occur in plain carbon steels. If, therefore, a “ stain. 
less” knife blade is hardened by quenching from the 
temperature ordinarily employed by the cutlery 
manufacturer accustomed to dealing with carbon 
steels, such as 750 deg. to 780 deg. C., the alloy stee! 
is not fully hardened and the resulting knife will noi 
hold its cutting edge properly. To secure satisfactor) 
hardening the “stainless” steel must be quenche:| 
from a much higher temperature, 950 deg. to 1000 deg. 
C., and then tempered at quite a low temperature. 
When this course is followed blades with excellent 
cutting properties, suitable not only for table cutlery, 
but also for penknives and other purposes, can be 
obtained. This appears a somewhat elementary 
matter, but its clear realisation by the cutlery manu- 
facturers has already overcome the one outstanding 
defect of the “‘ stainless ’’ cutlery. 

The use of this same “ stainless ’’ steel during the 
war for the exhaust valves of aeroplane engines prove: 
very successful, although for certain engines a high- 
tungsten steel was found to be preferable. A ful! 
account of the results of war-time experience regarding 
aero-engine exhaust valves was given by Dr. L. 
Aitchison at the Institution of Automobile Engineers 
in the autumn of 1919. It was curious to hear on 
that occasion that, while aero-engines appeared to 
require these special steel valves, the heaviest kinds 
of tractors worked best with exhaust valves having 
heads made of cast iron. 

During the year just closed the Iron and Stee! 
Institute, under the presidency of Monsieur Eugéne 
Schneider, of the great French firm at Le Creusot, 
celebrated the fiftieth anniversary of its foundation 
by a banquet in the Guildhall. It is a pity, however, 
that this fiftieth year does not at the same time mark 
the highest level of the Institute’s activities and 
prestige. There can be no doubt that there has in 
recent years been a decided falling off in the interest 
attached to its meetings and in the value of the dir- 
cussions which take place. Some of the younger and 
more vigorous members of the Institute aseribe 
this fact to the manner in which its affairs are regu- 
lated by an oligarchical council which appears to be 
in urgent need of the infusion of fresh blood. The 
nomination of Dr. J. E. Stead, F.R.S., as president- 
elect is, however, a step in the right direction, for 
although he is to be counted among the veterans, 
he commands the affectionate admiration of the 
younger metallurgists. 

In non-ferrous metallurgy conditions during the 
year were in most respects very similar to those 
described as regards the iron and steel section. 
Here, however, the experience of four years of war 
appears to have aroused a spirit of progress which was 
not by any means so evident in pre-war days. Evi- 
dence of this spirit is to be found in the formation— 
completed just before the end of the year—oi a 
** Non-ferrous Research Association,’ with Mr. Bolton 
as president and Mr. F. Tomlinson as vice-president. 
This body is still too young to allow of any judgment 
as to its scope and policy, but it clearly has great 
possibilities before it and should be able to render most 
valuable services to the associated industries. That 
manufacturers are fully alive to the value of the 
application of scientific knowledge and principle is 
clearly shown by the continued rapid growth of the 
Institute of Metals and by the character of the meet- 
ings and discussions held by that body. The autumn 
meeting, held in Sheffield, was an excellent example 
of a really “ live’ gathering, which must have served 
as @ valuable stimulus to all who were present. 
Perhaps the most interesting feature was a vigorous 
and controversial discussion on ‘‘ Season Cracking,” 
initiated by a paper on that subject by Dr. Hatfield 
and Captain Thirkell. These authors somewhat 
violently attacked the views on this subject which 
had been put forward by Dr. Rosenhain and Mr. 
Archbutt in a paper read at the Royal Society in June 
last, and they drew from Dr. Rosenhain a spirited 
and lengthy reply. The controversy, however, was 
remarkable for the very friendly and scientific spirit 
in which it was earried on, in marked contrast to some 
metallurgical controversies which have not yet been 
forgotten. The difference of opinion turned mainly 
on the theoretical explanation of the well-known 
phenomena of cracking, after a mor? or less lengthy 
period, which is liable to occur particularly in cold- 
worked brass. Both sides are agreed that the cracks 
produced are mainly inter-crystalline and that severe 
internal stresses play a fundamental part in the 
phenomena. 

Hatfield and Thirkell put}forward the view that 
wherever “ season cracking” occurs it is because the 
internal stresses are so near the normal tensile break- 
ing strength of the metal that fracture occurs in time 
as the natural result of the application of such a 
severe stress, particularly if locally intensified by 
corrosion. They supported this view by measure- 
ments, made by an ingenious method, of the actual 
internal stresses in some brass spinnings. Even if 
the view were fully established, however, it does not 
account, as Rosenhain pointed out, for the peculiar 
inter-crystalline nature of the resulting fractures. A 
suggestive fact in this connection, which was put for- 
ward by Rosenhain and Archbutt in their paper, is 
the occurrence of inter-crystalline cracks of the same 
character as typical ‘‘ season cracks ” in old fractured 
steel boiler plates. It has yet to he demonstrated 
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that mild steel is subject to “ season cracking,”’ but 
it is certainly a matter which deserves the closest 
attention and investigation. The possibilities opened 
up are not comfortable ones, and it is to be hoped that 
it cracking of this kind really does occur in steel 
it will be confined to material which has in some way 
been improperly treated. 

Aluminium and its alloys became, during the war, 
inaterials of first-rate importance from the point of 
view of aero-engizie construction, and an effort was 
made during the year just closed to maintain this 
importance for peave uses. Here again the very con- 
siderable difference between the conditions prevailing 
in an aero-engine and those in a motor car engine 
exert an important influence. None the less, the use 
of aluminium alloys, especially for pistons of all kinds 
of internal combustion engines, is making decided 
progress. -For motor car pistons, however, there is 
the difficulty that the greater clearance required on 
account of the higher thermal expansion of the 
aluminium results in a certain amount of noisiness 
when the engine is cold. Against this drawback must 
he set the very considerable gain in power and fuel 
economy. Efforts have been made to overcome the 
difficulty by the use of cylinders also made of 
aluminium alloy and provided with an inner lining or 
face having a thermal expansion more closely approxi- 
mating to that of aluminium than is the case with 
ordinary steel. Meanwhile, in the motor cycle, 
where power per unit weight is much more important 
and noiselessness need not be considered sc carefully, 
the aluminium alloy piston is making good headway. 
It is, however, likely to be checked by the use of 
unsatisfactory alloys, for some aluminium founders 
attach much more importance to an alloy which they 
happen to know how to cast than to one which is 
really well suited to its purpose in the engine. 

This brief summary of an extremely wide field has 
only touched upon a point of interest here and there ; 
on the whole, however, it justifies the view that we 
have passed through a year of * clearing up.”” Follow- 
ing upon it we should see an era of vigorous develop- 
ment in all directions, and there is certainly no fear 
that metallurgy will lag behind in this respect. 








The Paris Aviation Show. 


(From our Correspondent in Paris.) 
No. I. 


‘Tur exhibition of aeroplanes*at the Grand Palais 
in Paris is interesting as showing that real progress 
has been made in the construction of machines, and 
more especially in engine design, but it cannot be 
said to justify the hopes of those who had expected 
to see an immediate practical and general application 
of the aeroplane. The remarkable feats accomplished 
by big machines have shown what can be done, and 
there is no doubt that aeroplanes as constructed 
to-day are capable of doing useful and, in some cases, 
extremely valuable work. Nevertheless, there are 
limitations imposed by the design of the aeroplane 
which, in principle, remains unchanged from the 
earlier types. A more complete knowledge of the 
theory of flight has resulted in a modification and a 
refinement of these types, but, except in one case, 
there has been no attempt to put new theories into 
practice. From a commercial standpoint manu- 
facturers are necessarily content to continue along 
the lines of the classic biplane construction, with the 
aid of engines that have been developed to a remark- 
able extent during the past two or three years. These 
machines have given sufticient proof of their relia- 
bility by the singularly small number of accidents as 
compared with the distance flown. One company 
running commercial aeroplanes claims that its 
machines have covered 160,000 kiloms. without a 
single accident. As a matter of fact, aviation entails 
no special risk on condition of its being properly 
organised, and in most cases where accidents have 
happened it will be found that they could have been 
avoided with ordinary precaution. Nevertheless, it 
is clear that where so much organisation is necessary 
there can be no considerable early development of the 
aviation industry outside the construction of aero- 
planes for military purposes. Manufacturers are 
looking forward to a large business in commercial 
aeroplanes, and possibly also in small machines for 
private use; but while thé big machines in the Grand 
Palais are wonderful products of the new industry, 
it has yet to be seen whether they will be commercially 
successful, apart from special work, and it is perhaps 
too early yet to expect that a vogue will be created 
for amateur flying. Still, it appears that there is 
likely t> be quite enough business for the aviation 
industry, which ought to develop st adjly in the 
direction of improving existing machines and of 
eventually breaking ngw ground by the application of 
new principles of fight that should open up great 
possibilities in the future. The necessity of doing so 
is fully recognised in France, where past failures have 
not deterred inventors from experimenting with 
new machines, although departures from the aero- 
plane type were singularly absent from the Grand 
Palais. The only such departure was that of the 
Alerion helicopter, which is being built with a subsidy 
from the Government. 





Meanwhile, everything is being done to increase 
the scope of the aeroplane as constructed at present. 
Many of the huge passenger-carrying machines are 
adapted for conversion into seaplanes, and itisobvious 
that this feature will extend their use for coastwork 
in the Colonies as well as in the regions of lakes and 
rivers. In the case of the small machines, it is sought 
to increase their speed by flying at much greater 
altitudes than are now possible. The present record 
of close upon 10,000 m. will have to be greatly ex- 
ceeded to reach the fantastic speeds which it is hoped 
to attain. As the engine becomes hopelessly inefficient 
at these altitudes, something will have to be done to 
make up for the lighter atmospheric density. The 
supercompressor of Monsieur Rateau : ims at pro- 
viding the necessary volume of air to the carburetter 
by means of a turbine driven by the exhaust gases, 
and there are various other devices, such as the em- 
ployment of a bigger engine in which the volume of 
gas would vary with the altitude. At the same time. 
a variable pitch propeller would be required to give 
the necessary efficiency at these altitudes. One such 
propeller was exhibited by Monsieur Levasseur, who 
inserts the blades in two metal tubes in place of the 
boss and gives them a partial rotation by means of a 
crank lever. In view of what is being done in this 
direction, the time does not appear to be far distant 
when the annihilation of space will be acccmplished 
by aeroplanes flying in an attenuated atmosphere, the 
pilots, of course, using oxygen masks. 

While the tendency of the industry appears to be 
towards the construction of three types of machines 

-that is to say, the big commercial aeroplane, the 
military machine and the small sporting aeroplane— 
it is evident that some firms are looking more par- 
ticularly to the last-named type. They see in it 


consumption is seriously engaging the attention of 
those. makers who are endeavouring to develop the 
popular side of aviation, for while the engine is con- 
stantly giving its full power in driving a propeller of 
necessarily low efficiency, the high speeds attained 
permit of a fairly low consumption in relation to the 
distance covered. A consumption of ¢4 quarts an 
hour is claimed to be obtained with the ‘‘ Passe 
Partout’”’ of Monsieur Edmond de Marcay, which 
machine may be placed in the same category as the 
famous ‘“ Demoiselle’ of Santos Dumont, except 
that the De Marcay aeroplane is a biplane. In fact, 
if it were not for the Morane-Saulnier machines, the 
monoplane might be regarded as almost extinct. 
The “ Passe-Partout ” is the smallest machine made, 
weighing no more than 100 kilos., and is fitted with 
a 10 horse-power A.B.C. two-cylinder horizontal 
motor. It has a surface of 8.5 square metres, and is 
said to be capable of flying at a speed of 110 kiloms. 
an hour. A fair number of these machines were sold 
during the show for use in aviation schools. A larger 
size of the De Marcay machine of the same type has 
a 60 horse-power nine-cylinder Le Rhone engine and 
a surface of 9.5 square metres, while the weight is 
185 kilos. It is claimed that it will attain a speed of 
180 kiloms. an hour, with a consumption of 2} gallons 
of petrol. These aeroplanes are well built. The 
struts between the planes are formed each of one 
piece of wood about the width of the planes and 
cut out in the centre for lightness. As was to be 
expected, the coefficient of safety varies with the 
weight of the machine, and while in the “ Passe 
Partout ’’ it is 6, in the case of the 60 horse-power 
Le Rhone single-seater it is 15. A novelty in aero- 
plane construction is the small Louis Clément triplane. 
It provides a narrow and compact machine, with a 








POTEZ SPORTING AEROPLANE 


possibilities not axerely as a sporting machine, but 
as a handy vehicle of rapid transport for owners of 
large estates in the Colonies and elsewhere. A small 
and trustworthy aeroplane would enable the owner 
to fly over rough ground muchmore rapidly than it 
would be possible,to cover it with a motor car. Such 
a machino must obviously be very robust, simple and 
safe. A machine that aims at fulfilling these con- 
ditions is the Potez, which is illustrated herewith. 
It has been designed to eliminate the dangers of 
nose diving, when the strain put upon the aeroplane | 
to straighten it out may be excessive. Should the | 
Potez machine nose dive, it flattens out of itself, | 
subject, of course, to its being at a sufficient height. 
The aeroplane is of metallic construction, in which 
duralumin largely enters, so that it is especially 
suitable for the Colonies and for hot climates. A 
feature of this machine is the use of an automobile 
type of four-cylinder engine fixed to the front of the 
fuselage with the crank shaft in a vertical position, 
and terminating at its upper end in a bevel reducing 
gear driving the propeller. The crank shaft is 
formed to receive the bearing of the propeller shaft. 
The four cylinders project forwardy horizontally, 
where they are fully exposed to the air for cooling, 
and although it might be objected that the lubrica- 
tion of the cylinders would present difficulties, it is 
stated that no trouble has been experienced from this 
cause. The cylinders have a bore of 100mm. and a 
stroke of 120 min., and at 2200 revolutions per minute 
the engine develops 50 horse-power. The speed of 
the propeller is 1100 revolutions per minute. Although 
constructed entirely upon the lines of the automobile 
engine, it has been possible to reduce the weight to 
100 kilos. This weight compares very favourably 
with that of other aviation engines, while the motor 
is claimed to possess the further advantage of in- 
creased trustworthiness. The consumption of petrol 
is said to be 3 gallons an hour. The question of petrol 


surface of 13 square metres. Its weight is 170 kilos., 
and it is said to be capable of carrying a load of 
80 kilos. The construction is metallic, and an Anzani 
three-cylinder engine of 30 horse-power is fixed to a 
tubular frame behind the pilot, with a long propeller 
shaft to the front. It is impossible yet to say if these 
small aeroplanes will develop into an important 
branch of the industry. They certainly lend them- 
selves readily to the testing of new designs, and they 
may serve a useful purpose, even though the demand 
may be eventually diverted to more powerful 
machines. 








Letters to the Editor. 


(We do not hold ourseives responsible for the opinions of our 
correspondents. ) 





APPLIED SCIENCE AND “ THE CIVILS.” 


Sir,—There is much to be said for a more meticulous use of 
the English tongue, and in this matter it is germane to my 
thesis-to point out the proper connotation of the words *‘ applied 
science.” The word ‘‘ apply”? means simply to ‘“ put or lay 
to,’ and therefore the words ‘‘ applied science ”’ mean the laying 
or putting of science to something else. Now, the word ** science” 
means in an absolute sense knowledge (scio) and is opposed to 
skill (Ice. skilja, to separate) and to art (root ar, to put together). 
Applied science means, therefore, the skill to separate and tle 
ait to put together knowledge to a material end. 

Applied science should thus be translated as the art of or skill 
in applying science, and is, in itself, not a science, but an art. 
There is no such thing as a science of applied science, which is a 
contradiction in terms. 

Now, engineering, which is commonly called an applied science, 
is, in an absolute sense, not a science, but an art; it is the art of 
applying a number of sciences, such as thermodynamics, 
dynamics, electricity, and so forth, to the ‘‘ use and convenience 
of man.”’ In precisely the same way as applied mathematics is 
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the art of applying the science of mathematics and applied 
chemistry, the art ot applying the science of chemistry. If the 
word ** engineer” be looked up in the dictionary it will be seen 
that the derivation of the word is from the Latin ingeniwm, 
which means skill, and the engineer, therefore, is one who is 
skilful in some operation or art—the art, that is, of applying 
science to bring about a material benefit to the community. 

I have before me as I write an advertisement from the pages of 
‘THE ENGINEER of the Civil Engineers (Registration) Bill, which 
that august body of artists purposes to ask Parliament to ratify. 


axle forge (steam), which made nothing else but axles, shafts, 
and anchors. The cranks were made in two pieces, each piece 
rounded at the ends, the middle being a square solid piece. 
They were welded together at the shop and the place for the 
bearing was cut out with chisels when. hot in the axle shop, 
Later on they punched a hole and cut out the centre under the 
hammer; fhen afterwards the piece was slotted out in the 
machine shop. Then another improvement followed: that of 
making axles in one piece. They were made of one large slab 
of the required weight and thickness. A piece was cut out of 
the middle part, then rounded off. It was then put into the 





This action on the part of “ The Institution ’’d is ex 

tion, for it is yet another instance of a society of practitioners 
seeking to impose a peculiar value on the goods that they have 
to sell. I understand thai the Council of the Institution wish 
to limit the right to place the letters C.E. after the names of any 
except those enrolled in their trade union. I believe the Royal 
Academy exercises a like veto in respect to the letters R.A., but 
1 have yet to learn that Messrs. John, Sikert, and Nevinson suffer 
in any marked degree from the inability to put these letters after 
their names. But what is the meaning of the letters U.E.? 
Not, be it noted, M. Inst. C.E, It is simply civil engineer—that is 
to say, an engineer who exercises his art in a civil as opposed to 
a military capacity; any practitioner, indeed, who does not 
happen to hold a commission in the Corps of Royal Engineers. 
But, imbued with the best spirit of modern trade unionism, 
the Institution of Civil Engineers proposes to go even further 
than this, and in the words of Clause 7 of the Bill ** to prohibit 
or limit the use of the name or title of civil engineer by persons 
not registered under the intended Act.” 

if this Act, as worded, be ratified by Parliament, no engineer, 
except a sapper, may practise without the authority of the 
Institution, and as the sapper is by King’s Regulation debarred 
trom civil practice, there seems no obstacle to the Institution 
of Civil Engineers becoming as powerful a trade union as the 
Law Society or the British Medical Council. But there are, 
nevertheless, difficulties in the realisation of this ideal. 

The term civil engineer is to-day of so vague a nature that 
there are a number of other technical societies—to none ci which 
1 have the honour to belong—who will no doubt in turn ask 
Parliament to ratify their peculiar Bills. And so I look forward 
to seeing in the near future a number of other.Bills mothered by 
the mother of Parliaments and duly presented to the world. 
There will be the Naval Architects (Registration) Bill, the 
Mechanical Engineers (Registration) Bill, the Electrical Engineers 
(Registration) Bill, the Marine Engineers (Registration) Bill, 
the Automobile Engineers (Registration) Bill, and the Gas Engi- 
neers (Registration) Bill. By why stop here? To-day is a 
day of specilisation ; that is the essence of trade unionism. It 
is surely obvious that the laying of electric cables is a job for a 
specialist. The expert in motor cars cannot reasonably be 
expected to advise upon steam turbines. The gas engine is a 
subject apart, and a specialist may be concerned with the pro- 
ducer. The water turbine is in a class by itself, and rolling stock 
the study of a lifetime. Then there are bridges, docks, irriga- 
tion, electric traction, compressed air, telephony, wireless tele- 
graphy, textile machinery, the Linotype, rock drills, machine 
tools, dirigibles. But one could fill a page with these particulars, 
and I look hopefully to the time when 1 myself, as an expert in 
X.Y., will alone, with one or two others, be consulted in this 
subject under the provisions of the X.Y. Engineers (Registra- 
tion) Bill. 

But enough of these extravaganzas. The question is serious 
enough, not only to engineers, but—a much more vital point— 
to the public. The spirit that animates the trade societies of 
the artizans is rightly deplored by the great body of public 
opinion. it were a pity that this same spirit should possess so 
eminent and reputable an Institution as that of the Civil Engi- 
neers. 

If all the technical institutions in the country were to form a 
federation of such societies of a like nature to the General Federa- 
tion of Trade Unions and to guard under that extended egis 
the best interests both of the public and the practitioner, some- 
thing, I think, might be argued in support of the granting of 
parliamentary powers to such a body, though even then any 
action to penalise non-unionist would have to be most carefully 
considered and circumspectly put into effect. All such deter- 
minate action“leans too closely towards ‘* peaceful picketing ”’ 
and blackleg persecution. 

In the present case the matter is one that learned and technical 
bodies other than the Institution of Civil Engineers cannot but 
view with disfavour, suspicions and alarm, of which the engineer- 
ing profession as a whole is likely to be profoundly critical, and 
which the public, if they give any thought to so technical a 
matter, cannot but regard with a certain hostility and a very deep 
distrust. O. C. C. 

December 23rd. 


OLD LOCOMOTIVE FIRMs. 


Sir,—Michael Longridge built locomotives at the Bedlington 
Ironworks in the ‘forties. I remember as a boy seeing the place 
in the ’seventies ; it was then deserted and rapidly going to ruin. 
It was situated in a picturesque valley of the river Blyth, two 
miles from the town of Blyth. I enclose a copy from my scrap- 
book—it originally appeared in the Newcastle Weekly Chronicle— 
and gives a first-hand account of the means and methods of 
those days. 

“The Bedlington Iron Company competed with Lowmoor 
Company in making tires for several years, and it was ‘ nip and 
tuck’ with them for superiority, and each made them by a 
different process. The Stephenson Company, Hawthorn Com- 
pany, Hackworth Company used them simultaneously and found 
them equal to the Lowmoor brand. They were made in those 
days by the Bedlington Company of selected scrap iron, prin- 
cipally old horse shoes and clippings from the boiler sheets, and 
great care was taken in piling, which was done by women and 
girls, the piles being 120 1b. in weight and heated to a welding 
heat, were taken to the hammer (water wheel) and made into 
a flat slab. These were piled five or more together and made 
into one big slab or bloom, according to the size of tire wanted, 
whether for a large driving wheel or a small one. The bloom 
was taken to the mill furnace and heated, partly rolled, taken 
hack to the furnace, re-heated, and then finished. The ends 
sawn off-to the length. they were taken to the mandril, and 
bent around it by hand, and sent to the wheel shop to be welded. 
I remember one being sent back because of a flaw—a very small 
one on the edge under the flange. It was taken to the hammer 
and beaten together cold, without showing the least sign of a 
crack on the outside—a severe test. It was placed at the front 


office for exhibition, where it remained for a number of years. % 
** The crank axles were made in the same way as to material 
and piling, but the slabs were made wider and sent to the crank 





furnace, heated to a welding heat, and then brought to the 
hammer, which was put down it. Two large wrenches were 
adjusted with block and tackle attached, and twisted to the 
proper angle. You may be sure it took a good piece of iron and 
good workmanship to stand such a test. I remember but a 
very small percentage ever being rejected, although they were 
subjected to a rigid examination. The least flaw being detected, 
they were sent back, which meant to the forgeman nothing for 
his labour, while he had to find the help’s pay out of his own 
pocket. John Thornton and William Southern were the forge- 
men. Southern went to New Zealand. 

**I had worked at the little forge, or water-wheel, as it was 
called, with the Brooks Brothers before going to the big forge. 
We made all the small forgings for locomotives, such as straight 
axles, large and small, links, double eyes, motion bars, connect- 
ing-rods, crossheads, and piston-rods. They were all examined 
at a blood-red heat with a little water thrown, and if the smallest 
flaw was seen the work was thrown out. I have seen the best 
part of a day’s work rejected. Axle ends, crank pins, and piston- 
rods were the worst to pass. If these showed a flaw when almost 
finished in the machine shop, back they came. So you see it 
was not all plain sailing in those days, and tools and appliances 
were crude to what they are now. 

“* The locomotives turned out by the Longridge’s Bedlington 
Ironworks were equal to any made in those days. They employed 
1500 hands and a great many boys for a seven years’ apprentice- 
ship. Numerous well-to-do people sent their sons as premium 
apprentices, paying for the privilege. They came from France 
and Germany, but the mostfrom Holland. All is gone, and few, 
if any, of that generation live who saw the place in its prosperity. 
—Robert Rennie, Cleveland, Ohio, U.S.” 


December 22nd. R. R. Mrcrer. 


NEW LOCOMOTIVE FIRMS. 


S1r,— Locomotive builders of sound tradition are aware that 
the locomotive business can only be built up after years of 
individual experience and effort unless bolstered by outside 
assistance, as, for instance, by the “help” of Government 
officials. Even then this would not be of value unless engendered 
by the peculiar circumstances occurring during the late war, 
when such officials had ample opportunity to develop their 
curious likes and dislikes, and the fortunes of their protégés at 
the expense of the legitimate manufacturers. One felt con- 
vineed during experience of Government service, which brought 
him into contact with the traditional locomotive builders, that 
such were not being well treated as regards their locomotive 
building proclivities. 

I was often told that the locomotive men of Great Britain were 
“‘ conservative,” “‘ autocratic,” “‘did not understand trade,”’ 
among other extraordinary statements. I am of opinion that 
firms building for abroad had their work wantonly held up in 
order to be turned on to jobs that hundreds of other firms could 
and have done, and would have been very glad to have had the 
opportunity for carrying out, while one of the most important 
trades of this country was left to lie fallow, nay, forced so to lie. 
If any bolstering or encouragement thereof were needed, then 
was the time for the Government to give expression thereto ; 
not, as I feel sure has been done, to wait and use the peculiar 
knowledge peculiarly obtained to push the interests of concerns 
hitherto unconnected with locomotive building at the expense 
of those who loyally placed their shops at the service of their 
King and Country. Rattway ENGINEER. 

London, December 23rd. 


LINKS IN THE HISTORY OF THE 


LOCOMOTIVE. 


MISSING 


Sir,—In 1769, the year in which James Watt took out his 
first patent. Nicholas Joseph Cugnot, a retired French officer of 
artillery, had already built hi< first non-condensing steam road 
locomotive. In 1771, before any Watt steam engine had been 
built to perform useful work, a second Cugnot road locomotive 
was built. This latter engine still exists in the Conservatoire 
des Arts et Metiers, Paris, but no drawing or other illustration 
of it has been published in this country. A drawing made from 
a model of this engine and reproduced in ‘* Locomotive Engi- 
neering,” by Zerah Colburn, was given in a paper by Mr. E. A. 
Cooper, read before the Institution of Mechanical Enginee:s on 
January 26th, 1853. That drawing differs from the actual 
engine in several respects. First, the two rectangular chimneys 
are shown in iront of the centre line of the boiler instead of 
behind, as in the actual engine ; secondly, the steam pipe irom 
the boiler to the cylinders is shown as communicating direct 
with the steam space of the boiler, whereas in the actual engine 
there is a regulator cock on top of the boiler and a rod con- 
nected to the lever of this cock is carried back to the steering 
pillar; thirdly, there is no means of supplying water to the 
boiler shown on the drawing, but in the actual engine a water 
filler-funnel with a combined water and safety valve is placed 
on top of the boiler in the same casting as the regulator cock 
is placed in. 

It would appear that more than one model of this engine 
exists, as some years ago you published an illustration of a 
model in which the chimneys are placed in their correct position. 
Either so, or their position on the model was altered between 
1853 and the date at which you published the illustration. 

It may appear somewhat trivial to correct errors of seventy- 
seven years ago, but the Cugnot locomotive of 150 years ago was 
a masterpiece of engineering at the time it was built. From the 
drawmg of the inodel, it may be seen how cleverly the details 


ot the Newcomen steain engine, which was the only other steam | 


engine then in existence, were worked into an engine so essen- 
tially different in purpose and action. The boiler is of the same 
haystack form, the cylinders are open-ended end the pistons 
transmit the power through chains fixed to an are forined at the 
end of each ratchet lever. The piston-rods of this engine were 
the first to require and the first to be provided with sliding 
guides. The four-way cock valve of this engine was the first to 
be operated by a valve gear arranged to accelerate the speed of 





opening at the commencement of the stroke, in the same way 
as engines of a hundred years later had their velves operated, 
Jas DUNLop. 


Glasgow, December 27th. 


A SCANDALOUS WASTE OF COAL. 


Sir. “Travelling from Canterbury by the South-Eastern and 
Chatham Railway on Wednesday night, 10th ult., I saw a primi 
tive method of burning coal which would have been a discredit 
to the ancient Britons had they used coal. ‘To keep the stand 
pipes—for supplying the locomotives with water-—fiom freeziny 
one, and sometimes two, braziers were in use. Each measured 
about l5in. wide, 15in. deep by 2ft. long, and each had a large 
coal fire in it weighing perhaps lewt. The heat from these was 
chiefly warming the air of Kent, but at times the wind carried 
a small fraction of it towards the standpipes and some reached 
them by radiation. If the standpipes were encased with sheet 
iron, leaving a 2in. space all round, closed at the bottom, with a 
suitable outlet at the top, and.the flue from a small slow combus- 
tion stove were connected to the lower end of this casing, prob 
ably one-fifth the quantity of coal would more effectively prevent 
the freezing. The amount of coal burnt by these large brazier. 
throughout Great Britain during a windy, frosty twenty-four 
hours can be imagined. 


ALFRED 8. E, ACKERMAN, 
B.Sc, (Eng.), M. Cons, E., A.M. Inst. C.E. 
London, S.W. 1, December 19th. 


[The method of warming water-cranes is a survival of the time 
when coal was a very cheap commodity on railways, and a better 
plan may be found now that coal is costly ; but Mr. Ackerman 
should remember that the whole of the crane must be kept warm, 
including the leather hose pipe, and that merely to surround the 
standpipe with a flue would not suffice.—Ep. Tur E.} 


TRISECTION OF AN ANGLE. 


Srr,—-Mr. Flindle’s way of trisecting an angle given in Tur 
ENGINEER of December 12th, page 596, is interesting, being 
very nearly exact if the arbitrary angle O X A does not differ 
much from two-thirds of the angle to be trisected. If by chance 
it were chosen the exact two-thirds of Y O X, then X A and Y B 
would be parallel lines and a parallel to both of them, drawn 
throu zh the centre of the circle, would be the trisector. The 
point D would be “‘ at infinity ” in Euclidean space—we should 
have to consult Dr. Einstein where it would be in empirical 
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space; it would be off our paper, at any rate. Practically D 
is far enough away if we choose for the point A the end opposite 
Y of the horizontal diameter of the circle, draw a parallel to X A 
through the centre, cutting the circle in B below A, and produce 
X A and Y B to meet in D. This point then lies on a circle 
centred at B and passing through X and Y, whereby a check 
on the general accuracy of the drawing is furnished. If the 
angle Y O X to be trisected is a right angle the part found by the 
line D O C is about 20 minutes of arc in excess of 30 deg.; but 
if Y O X is less than 45 deg. the error is less than 2 minutes, an 
angle far too small to be perceptible on the circle in your columns, 
on which 20 minutes would be an arc about */gg9th of an inch in 
length. Maovrice F. FirzGeRawp. 
Kill o’ the Grange, December 16th. 


PAST AND PRESENT CREWE MEN. 


Srr,—May I ask the hospitality of your columns to try and 
reach all men who have served their apprenticeship, either as a 
premium apprentice or a pupil. in the London and North- 
Western Railway Company’s works at Crewe? It has been 
the custom in pre-war years to hold an annual dinner, and an 
endeavour is being made to revive it, but owing to the war it 
is extremely difficult to trace them. Even under normal con- 
ditions these men holding important railway positions arc 
scattered all over the world, but practically the whole of them 
returned to England to help the Mother Country during the 
war. I am now doing my best to trace them, and shall consider 
it a favour if you will permit this note to appear. 

ReGINALD TERRELL, 
M.P., South Oxon. 

12, Suffolk-street, Pall Mall, 8.W. 1, 

December 29th. 


THE WEAR OF WAGON JOURNALS. 


Sir,—On many occasions I have.been asked why bogie carriage 
and wagon journals wear conically, the smaller diameter being 
on the end of the journal nearer the wheel. I have heard many 
theories and have also had some myself of the cause of this, but 
so far have not heard a satisfactory explanation. 

With a view to overcoming this difficulty, which is a very 
common one with all types of bogies, I shall be obliged if you 
will insert this in your correspondence column, as perhaps some 
of your readers have experienced the same trouble and have 
solved the problem. 8. R. C. FRASER. 








A synpicateE has been formed with the object of 
erecting. coke ovens in Kent close to the Tilmanstone 
Colliery, and the necessary capital has Leen guazvanteed. 
Right through the district of East Kent there is a 12tt. 
bed of iron ore. Bolekow, Vaughan and Dorman, Long 
have bought the old Shakespeare Cliff Colliery at Dover, 
and have made tests of the iron ore, which, they report, 
is equal to the best Cleveland. The erection of blast- 
furnaces will be begun very shortly. 





Jan. 9, 1920 


THE ENGINEER 








Railway Matters, 





Tue St. Just (Falmouth) Ocean Wharves and Railway 
Bill has received the Royal Assent. 


THE route to the Continent vid Dover and Calais was re- 
opened yesterday (Thursday), January 8th. 


ANOTHER serious railway accident occurred in France 
on the 22nd ult. The Lille-Paris express was run into at 
Douai by a goods train and twelve persons were killed. 


Tue French Minister of Public Works is said to be 
actively pushing forward the scheme for the use of mazout 
for the tiring of locomotives. The P.L.M. Company is 
very interested in the proposals. 

Tue -‘ National Railroad Accident Prevention Drive ” 
was in operation over all the railways of the United States 
during the fortnight ended October 31st. Itis claimed that 
during that period there was a reduction of 56 per cent. in 
the number of casualties. 

Tue Metropolitan District Railway Company is trying 
the effect of the provision of a traffic controler on the 
platform at busy stations, whose duty it will be to sound a 
siren when a train has occupied 30 seconds on station 
duties. The staff must then close the doors and start the 
train, providing the fixed signal is “off.” A start with 
this system has been made at Victoria. 


Tk Burma Railways secured excellent results for the 
year ended March 3lst, 1919, as compared with that 
ended March 31st, 1918. Both passengers and goods 
receipts were higher, and the gross earnings were 
£1,755,282, as against £1,484,980. Expenditure was 
£933,823, as compared with £785,963, or 53.2 per cent. 
of the receipts, as against 52.93. There was an increase 
of nearly 600,000 tons carried, but of only 400,000 train 
miles. f 

AN anomalous arrangement of the Coal Controller’s 
Department was revealed in a question asked of the Presi- 
dent of the Board of Trade recently. The question was 
whether coal was not being sent from Worksop into the 
Colne Valley and Holme Vailey of Yorkshire, and whether 
coal was not Leing sent to the South from the Holme 
Valley which has to pass through Worksop. This move- 
ment involved an apparently unnecessary haulage of 70 
to 80 miles. 

In this column of our issue of May 23rd last we mentioned 
that in a message from President Wilson to the United 
States Congress he had intimated that the railways were 
to return from Federal control to their former private 
ownership at the end of the year (1919). Congress having 
failed to pass the legislation necessary to put the railways 
on a sufticiently sound financial basis to allow them to 
resume company management, the transfer has been post- 
poned until March Ist. 

A Burtt has been deposited in Parliament by the London 
Klectric, Metropolitan District, Central London, and City 
and South London railway companies which seeks powers 
to substitute for passengers, including workmen, a maxi- 
mum rate not exceeding 4d. per mile for first-class and 2d. 
per mile for third. It is also proposed to amend the Cheap 
‘Trains Act, 1883, by doubling the maximum fares allowed. 
We would observe that it does not follow that because a 
Bill is deposited the powers will be granted, and, if granted, 
that they will be exercised. It will be noted that the Metro- 
politan Railway Company is not associated in the Bill. 


Tur probability of the Midland Railway Company 
putting Bradford on the main line by a connection between 
the Shipley-Bradford branch and the Lancashire and 
Yorkshire Railway at Low Moor is now considered to be 
very remote. Intimation to this effect was conveyed to a 
deputation which waited upon the directors on December 
18th. The Midland Company has had for many years 
powers to build this through line, which would put Brad- 
ford on the main line to Scotland, and as long ago as 1911 
an agreement with the Bradford Corporation was con- 
firmed. ‘The cost now would, however, be altogether out 
of proportion to the return. 


New charges for the demurrage of wagons and sheets 
came into force on the Ist inst. For ordinary wagons the 
charge of 1s, 6d. per day after the free period wiil be 3s. 
for the first two days and 5s. per day thereafter. For 
high-capacity wagons the 2s., 3s., and 5s., according to 
size, will be 4s., 6s., and 10s. per day for the first two days 
and 6s., 9s., and 13s. thereafter. Specially constructed 
wagons, hitherto 3s., 6s., and 10s., according to size, will 
be 6s., 12s., and 20s. for the first two days and 9s., 18s., 
and 30s. thereafter. Refrigerator and insulated vans 
are increased from 6s. to 12s. for the first two days and 18s. 
thereafter, whilst sheets will be 6d. for the first two days 
and Is. afterwards instead of 3d. 

ANSWERING an appeal made by the Prime Minister 
when the deputation as to congestion in South Wales 
waited upon him to the railwaymen that they should not 
put too strict an interpretation on the eight hours’ day 
rule, Mr. J, H. Thomas said at a meeting at Swansea soon 
after that it must be clear to everyone acquainted with the 
necessary conditions of railway work that the difficulties 
of applying a rigid eight-hour day were enormous, and, 
so far as some sections of railwaymen were concerned, 
almost impossible. In the recognition of an eight-hour day 
railwaymen had secured the recognition of a valuable 
principle, and they must be equally prepared to appreciate 
the difficulties of its rigid application. 


SPEAKING recently on the question of congestion, Mr. 
J. H. Thomas said to a meeting of railwaymen that an 
efficient system of transport was a vital factor in the 
prosperity of the country, and the speedy recovery ot 
trade. The difficulties at present were ithmense. There 
was acute shortage of wagons and locomotives, and there 
were many men still in the Army. He appealed to all 
sections of railway workers to do all they could to help in 
the removal of these difficulties. It was of no use talking 
about higher wages and shorter hours and a better standard 
of living if they forgot the means by which these things 
could be provided. Improved conditions for labour were 
dependent upon the general trade and prosperity of the 
country, and any congestion of railway conditions must 
inevitably tend to hamper trade and make the whole posi- 
tion of the country very much more difficult. ‘ 








Notes and Memoranda. 





ACCORDING to the report of the City Strveyor’s Depart- 
ment, Sheffield, the cost of repairs to tramway track 
increased from just over £28 a year per mile of track to 
nearly £185 in 1916 and for last year was £433. The 
corresponding costs per car mile were 0.216d., 0.705d., 
and 1,.059d. respectively. 


A NEw form of decking for bascule bridges, which has 
been found very satisfactory in Chicago, is made by nailing 
and bolting together strips of Dougias fir 2in. wide, with 
the alternate strips 4in. and 6in. deep. The surface is 
then covered with a coat of bitumen and crushed stone to 
a thickness of lin. over the high strips. 


A NOVEL form of centering was employed in turning the 
arches of the culverts in a hydraulic power station in 
Kabul, Afghanistan. Sawn timber was very scarce, so 
the engineer made a rough support of poles which was 
covered with sun-dried bricks and plastered with mud 
to give the correct form. The masonry arch was then built 
in the usual manner. 

AxsouT two-thirds of the world’s annual consumption of 
cobalt is produced by the mines at Cobalt, Ontario, yet 
the metal is only a by-product. The 1917 production of 
these mines was 155 tons of nickel, 337 tons of cobalt, 
and 2592 tons of arsenic, besides 19,401,893 oz. of silver, 
and the silver represented a value of 16,121,013 dols. 
out of 18,028,597 dols. for the entire output. 


Wirdu reference to the short article on “‘ Pencil Graphite ”’ 
which recently appeared in THe ENGINEER, Sir Robert 
Hadfield writes to say that he has made trials which show 
that some ordinary black-lead, which contained 55:4 
per cent. of carbon and 42.1 per cent. of ash residue, 
proved capable of a writing capacity of 262 million words 
in longhand, or 1350 million words in shorthand. 

Tue United States Forest Products Laboratory has 
found that it is within the limit of commercial possibility 
for lin. timber to be kiln-dried from 18 per cent. moisture 
content—as reached in three months’ yard seasoning—to 
5 per cent. moisture and conditioned for use in five to 
seven days for hard maple and birch, six to eight days for 
red gum, walnut and mahogany, and eight to ten days for 
plain sawn oak. 

Tue following arrangement of secret signalling by light, 
described in the “‘ Proceedings ’’ of the Physicai Society, 
proved of great value during the war in maintaining com- 
munication between ships of the same convoy at night. 
A Cooper-Hewitt mercury arc was the light source for a 
beam diverging in all directions. It was surrounded by a 
glass chimney through which only ultra-violet light 
emerged. The receiving apparatus is a barium-platino- 
cyanide screen placed in the principal focus of a converg- 
ing lens. The range was about four miles. 

A COMMUNICATION by M. Georges Claude has been made 
to the Paris Academy of Sciences to the effect that con- 
trary to the generally received theory, it was not only 
possible but strikingly easy to produce and turn to in- 
dustrial uses pressures of 1000 atmospheres and more. 
M. Claude has now succeeded in applyifig these very high 
pressures to the synthetic production of ammonia. 
Hitherto this had been done and applied only in Germany. 
M. Claude, however, has far outdistanced the German 
chemists. Whereas the German chemist Haber only 
obtains one-third of a gramme of ammonia per catalytic 
gramme, M. Claude obtains 10 grammes. 


Tue French Chamber of Deputies, as far back as 
October 19th, adopted a projet de loi for the establishment 
by the State of a high-tension electric network in the 
liberated regions of France. The cost of this undertaking 
is estimated at 135,000,000f., part of which will be supplied 
by yearly votes, and part by companies working inde- 
pendently or in association with the State. The plans 
contemplate (1) a high-tension distribution network 
serving the twenty-five principal towns of the regions in 
question ; (2) serving Paris, Saint Just, Arras, and Pont-a- 
Vendin ; and (3) the installation of a generating station 
at Hirson (Aisne). The network is to be carried out in 
sections, each being separately declared “ of public utility,” 
and each worked separately. 

ANHINGA is a Brazilian plant which is chiefly found 
along the banks of those rivers of Para whose slow current 
allows a soft mud bed for its roots. The plant constitutes 
a raw material from which cellulose for the manufacture 
of linen paper is obtained, and may also, under chemical 
treatment, be transformed into artificial cotton fibre. A 
new process for dissolving the fibres has been discovered 
which transforms them into very fine white fibres. These 
resemble cotton fibre of high quality, but are considered to 
be superior to it, inasmuch as the lines of the anhinga 
fibre are straight and parallel. It is declared that the 
State of Para is capable of producing 100,000 tons of fibre 
for export annually, and a mill already in operation has a 
daily output of about 10 cwt. 

Writinc on the subject of ‘‘ Rock Bursts in Mysore 
Mines,” Dr. W. F. Smeeth, Inspector of Mines, says that 
rock bursts occur from a depth of 600ft. downwards. 
They happen most frequently in the quartz of the veins, 
but are not of any magnitude in that material. They 
occur occasionally in the trap dikes and fairly frequently 
in the more massive horneblende schists and epidiorites 
which form the mass of the country. Sometimes they 
occur near the working end, oftener some little time 
after the excavation has been made, and occasionally 
several years after the excavation. They come quite 
unexpectedly by a zone or patch of rock suddenly starting 
to fire off for some time, when the only thing is to suspend 
work till the forces at work are exhausted. Dr. Smeeth 
is of opinion that the rocks are not at present under much 
compression, though they had been at the time when 
folding and faulting occurred. There are more likely to be 
tensional stresses in the rocks due to bending and local 
inequalities of adjustment. Parts of the rock, he says, 
will be in tension and parts in compression, and the former 
will be those to give way first and most frequently. And 
he adds that it may be that the excavation ofthe mine 
workings, followed by lowering of temperature due to 
ventilation or compressed air, is often the last straw 
which carries the tensile stress past the critical moment. 








Miscellanea, 





For the purposes of a blast which was fired recently at 
the Bonawe Granite Quarries, Loch Etive, 16 tons of gun- 
powder were used, and it is estimated that 300,000 tons 
of rock were brought down. 

Tue Tokyo Electric Light Company recently decided 
to erect anoth wer station on the river Sagami, which, 
when completed, will bring up the total capacity of the 
company’s plant to more than 10,000 kilowatts. 

It is expected that the Yamana State Steel Works in 
Japan will be in a position to export tin-plates next year. 
The plates are said to compare favourably with those made 
in Wales, while the production costs are about half as 
great. 

A Temporary Public Works Division has been con- 
stituted with headquarters at Lahore, to be known as the 
Sutlej River Hydro-Electric Project Division, and Lieut.- 
Colonel B. C. Battye, D.S.O., R.E., has been posted to the 
charge of it. 

Tue Government of British Columbia has voted 
2,000,000 dols. to encourage and assist industries, particu- 
larly those making use of the natural resources of the 
country, as well as to help approved industries which 
wished to expand. 

Some American engineers have arrived at Shanghai 
with the object of investigating the possibilities of improv- 
ing the Grand Canal, which connects Tientsin, in the north 
of China, with Hangchow, on the Yangtze. It is proposed 
to expend 6,000,000 dols. on the work. 

A ractory for the manufacture of cement from calcite 
and clay is to be put up at Beira, East Africa, by the 
Beira Portland Cement Company. The plant is to have 
a capacity of 7000 tons a week, and will get its raw 
materials from the Siluvu Hills, some 73 miles distant by 
rail. 

Tue Harrington Ironworks, which have been standing 
since April, will be re-started either at the end of January 
or early in February. It is also expected, says the Iron 
and Coal Trades Review, that the two furnaces at the Solway 
Ironworks, at Marypoint, will be put into operation at an 
early date. 

Tue Singapore Municipality is again considering the 
construction of a new power station to supplement the 
existing plant. During the war it was practically im- 
possible to secure materials necessary for extending the 
electrical service, and applications for service connections 
were refused. 

THERE is a gold mine in the Ouray county of Colorado 
which has built the whole of its plant, including every- 
thing from the crushing mill to the settling tanks, in 
underground chambers. The reason for this arrangement 
is the severity of the snow slides, which wreck all buildings 
above ground level. 

Tue dry dock and shipyard at Appledore, Devon, of 
Mr. P. K. Harris has been transferred to the Harrison 
Shipbuilding Company, a firm which during last year 
opened a shipbuilding yard at Bideford for the construc- 
tion of steel ships, and has one steel steamer already in 
course of construction there. 

THE new blast-furnaces at the Victoria Works of the 
Ebbw Vale Company are 85ft. high by 22ft. 6in. at the 
boshes and have 14ft. hearths. They are to be sup- 
plied with blast by three turbo-blowers delivering 40,000 
cubic feet of free air per minute at 25 lb. per square inch, 
and will have a capacity of 2500 tons of ore per week. 


Ir is hoped to re-start pumping at the old Treburgett 
silver-lead mine, in Cornwall, this month. The mine has 
been abandoned for the past forty years, but the main 
shaft, some 750ft. deep, has been put in order already, 
while there is another old shaft about 400ft. deep. The 
ore is said to contain 71 per cent. of:lead and 55 oz. to 
70 oz. of silver per ton. , 

AccorDinG to the monthly Journai of the Sheffield 
Chamber of Commerce and Manufactures, it is quite 
possible to modernise the Sheffield and South Yorkshire 
Navigation in such a way as to make it capable of taking 
a train of four 110-ton boats to Tinsley, in Sheffield, and 
single boats of 300 tons. The works, which have been 
recommended by Sir John Wolfe Barry, Lyster and 
Partners, would require from four to ten years for com- 
pletion. : 

Tue Council of Stamford township, Ontario, is, accord- 
ing to the Canadian Engineer, about to bring a test suit 
against the Hydro-Electric Power Commission of Ontario 
in connection with the power canal which is being built 
between Chippawa and Queenston. In the past five 
months sixty wells have dried up in Stamford within half 
a mile of the canal. The Hydro Commission declines to 
admit liability and refuses to supply the farmers affected 
with water unless they pay for it. 

At a recent general meeting of the De Norske Kulfelter 
—Norwegian Coalfields—of Spitsbergen, the offer of an 
English concern to buy the coalfields for £200,000 was 
accepted, but it was decided to call a fresh meeting as 
insufficient capital was represented at that meeting. The 
Norwegian Government had offered the company a loan 
of 250,000 kroner—about £14,000 at par—and had re- 
quested it not to sell its interests, but, in view of the social 
conditions of the country and the possibility of the esta- 
blishment of Labour Councils, &c., it was decided not to 
continue working the mines under the altered conditions, 


Work has been commenced on the construction of a 
great papermaking plant at Port Arthur, Ontario, Canada. 
The plant, it is said, will cost about £1,000,000 and cover 
a site of some 100 acres. It will inglude a ground wood 
mill with a capacity of 30,000 tons annually, a sulphide 
mill with a capacity of 7500 tons annually, and a news- 
print mill with an annual capacity of 33,000 to 35,000 tons. 
Power will be supplied fiom the Nipigon development of 
the Ontario Hydro-electric Power Commission at 17.50 
dols. per horse-power delivered, the minimum required 
being 12,000 horse-power and the maximum 16,000 horse- 
power. The firet unit of the plant is to be ready for opera- 
tion by December, 1920, and the pulp and paper mill by 
June, 1921, 
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Railway Rates, Wages, and Methods. 


THERE are two features about the increases in 
railway rates which come into operation on the 15th 
instant that afford some little satisfaction. One is that 
the increase is not, as in United States, Canada, 
France, Italy, South Africa, and all other countries, 
an all-round advance of a certain percentage. It is 
varied to suit the national value of the traffic—e.v., 
raw material and agricultural produce have the least 
advance—and the exigencies of the transport facilities, 
as shown by the 100 per cent. increase in returned 
empties and small parcels and 60 per cent. on rolling 
stock, live stock, and carriages, all of which forms 
inconvenient traffic. The other satisfactory feature 
is that on the advisory committee which has studied 
the question there are representatives of trade and 
agriculture nominated by the Board of Trade and not 
by the Ministry of Transport. The committee has, 
furthermore, had before it delegates from certain 
Chambers of Commerce. It is satisfactory also to 
hear that the report of the committee is to be pub- 
lished in full and that the whole question of rates is to 
be studied with a view to placing them on a scientific 
basis. It is said that the advances—against which 
there is no appeal, as the Ministry of Transport Act pro- 
vides that the Minister may make such charges as he 
may deem reasonable—are sufficient only to meet the 
deficit for the financial year which, owing to further 
concessions to the men, is estimated now at 50 millions 
instead of 45 millions. Efforts are being made by 
the railways to get the public to look at the question 
as it affects the individual—as, for example, that an 
increase of 50 per cent. on the carriage of fish from 
Fleetwood to Manchester means but one penny for 
25 lb. As, however, assuming that, according to the 
latest White Paper, our freight traffic is worth 100 
millions a year, the railway rates will have to be on 
an average half as much again, the money must come 
from somewhere. However small the extra charge 
may be, it will be passed on on each occasion, and in 
the end it is the consumer who will have to pay. 
That is a misfortune which cannot be avoided, and he 
must grin and bear it with as much philosophy as he 
can command. Moreover, it will be a satisfaction to 
know that the railways are again paying their way, 
as, despite statements to the contrary, they were 
actually doing until a yearago. The so-called subsidy 
will, as a matter of fact, only have to be paid for the 
one year 1919. 

Another milestone in railway history will be passed 
if, as we yet hope may be the case when the details 
are fully explained to the trades union branches, the 
men accept the Government’s offer as to wages. If 
the present terms do not differ very greatly from 
those rejected during the September strike, there are 
yet two material concessions. One is that the war 
wages are to be 38s. instead of 33s., and the other 
that this sum is to remain at this rate until September 
and thereafter to be varied—raised or lowered—as 
the cost of living changes, at the rate of one shilling 
for every 5 per cent. above the July, 1914, level until 
it reaches the ultimate standard named in the agree- 
ment. The first of these concessions is due, however, 
to the increased cost of living since the strike, whilst 
the second is an extension of Clause 4 of the strike 
settlement, which said that no adult should receive 
less than 51s. so long as the cost of living was not less 
than 110 per cent. above pre-war level. Where 
difficulty is anticipated is in the selection of a 
basis for the standard rates. This is the average 
pre-war rate in the various grades of fifteen of the 
principal companies. To this amount 38s. is added 
to form the new wages up to September and 100 per 
cent. of the average rate is added to give the 
minimum ultimate standard. Thus, if the average 
rate for a grade was 25s. before the war the rate up to 
September will be, 63s.'and the ultimate minimum 
standard will be 50s. By taking the average, 
thousands of lower-paid men will get a further rise 
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of 9s. to 11s. forthwith, but those above the average 
will get little or nothing. The principle of standardis- 
ation has been adopted, and no longer will it be possible 
for men in the same town, doing the same work, to 
be paid at different rates because they happened to 
be employed by different companies. Out of 700 
different grades, employed by fifty-three companies, 
512 have been grouped into 88, all members of each 
group get the same rate of pay, regardless of their 
length of service, ability, amount of work, conduct, &c. 
The rates are varied only according to whether the men 
live in (1) London, (2) other large centres, or (3) rural 
areas. Guards only are rated according to length of 
service and then upto the eighth year. A few occupa- 
tions remain still to be dealt with, signalmen amongst 
them. Negotiations as to what shall be done with 
these groups and with the supervisory staff are to be 
continued. On the whole there can be no question 
that the terms offered are good, and as they are 
stabilised until September next the opposition to 
them, despite the recommendations of the leaders, is 
both remarkable and deplorable. 


We turn now to another question closely associated 
with these changes. Long before Mr. Gattie put for- 
ward bis scheme it had been recognised that there were 
quicker means of doing the work than those in use. 
But labour was then plentiful and it was much easier 
and cheaper to get casual labourers for 20s. or so a 
week than to install goods-handling machinery with 
its attendant difficulties, great capital expenditure, | 
and cost of upkeep. Mr. Gattie was not the first to 
suggest a better method of goods-handling, but his 
scheme was original in that it included proposals for 
conveying consignments to and from wagons, and 
required the concentration in one station of all the 
goods traffic dealt with at the seventy odd depots in 
London. This goods clearing house, it was con- 
sidered, would not only enjoy all the advantages of 
concentration, but save the shunting necessary in 
sorting the wagons for the seventy stations, the short 
trips from the sorting sidings to the stations, and the 
corresponding movements in the opposite directions. 
Another feature Mr. Gattie incorporated into his 
scheme was the use of containers for the conveyance 
of consignments between two individual stations in 
bulk. Goods were, moreover, to be delivered to the 
trader, and by the trader to the railway company, 
in containers which were to be transported between 
the station and warehouse by motor vehicles. By 
these means the time of loading and unloading wagons 
and loading and unloading consignments for and by 
traders would be, it was claimed, much reduced ; the 
period the wagons were in use would be less and the 
trader would receive and dispatch his goods much more 
quickly. The whole scheme was one which appealed 
to a large number of practical, business men ; but, 
as much that was claimed for it was conjectural, no 
definite verdict as to its value was possible until some 
actual full-sized tests had been made, and how to 
get them made was a difficulty. The railway com- 
panies were not likely to encourage the establish- 
ment of a vast warehouse that would displace their 
own and that would not belong to them, and into 
which they would have to work when and how it 
suited Mr. Gattie and his friends. The Board of 
Trade was non-committal; it said—and therein 
gave quite correct advice—that if Mr. Gattie would 
promote a Bill in Parliament to set up such a ware- 
house as he proposed the whole question would of 
necessity provoke the inquiry he sought. In July 
last, possibly in consequence of the establishment of 
the Ministry of Transport being an assured fact, the 
Board changed its attitude and a committee was 
It reported just before Christmas im 
terms that practically dispose of the Gattie scheme. 
So emphatic is the condemnation that we cannot but 
feel some regret that the inquiry was not held before 
and thus have saved considerable controversy that 
was not always carried on in a manner becoming the 
subject. As the report—White Paper, Cmd. 492— 
can be purchased for twopence there is no necessity 
for us to review it even briefly. Some of the weak- 
nesses revealed were thatthe rights and customs of 
traders would be interfered with ; a vast monopoly 
would be created; a great cost, estimated at 300 
mnillions:before the war, would beinvolved; nostatement 
of profit and loss had been submitted ; congestion 
around the central goods warehouse on road and rail- 
way would be increased ; and the value of the containers 
as part of the scheme was uncertain. It is due, 
however, to Mr. Gattie to say that paragraph 5 of 
the report admits that the statements made in 
evidence by many of the witnesses called by Mr. 
Gattie as to the imperfections of the present system 
are justified, and that in paragraph 12 the report 
says there is reason to believe that the trucker 
arrangements could be worked out with ultimate 
mechanical efficiency if the cost should not prove 
prohibitive. Mr. Gattie would, however, be satisfied 
with nothing less than the adoption of his scheme as a 
whole ; he did not want the committee to recommend 
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the use of one portion of the system to the exclusion 
of another. If, then, there were some good points 
in the idea—and reading between the lines of the 
report the committee would appear to share the 
general view that there were—their value was dis- 
counted, as, with Mr. Gattie, it was “‘ all or nothing.” 

The three matters to which we have here referred— 
the increase of rates, the settlement of railway wages, 
and the rejection of the Gattie scheme—will do 
not a little to clear the air, and we may hope that the 
railways of the country which have been in a state of 
uncertainty for many, months, will now settle down 
to a little hard collar work. Nothing is worse for 
any business than continual talk about this change 
and that. Business is just as easily unsettled as 
individuals ; it is just as subject to nerves, and as 
long as it is in a state of agitation it never does the 
best of which it is capable. What the railways want 
now is a little peace ; as little disturbance as possible 
from the Ministry of Transport ; as little criticism and 
complaint as possible from the trader and traveller ; 
and as little talking and agitation about new plans 
and new methods. Briefly, what they require is to 
be allowed to get quietly on with their job. If they are 
left alone we are confident they will do better than 
they would ever do under the ceaseless irritation of 
nagging and spurring and with the uncertain hand 
of the State holding the reins. 


The Control of Water Supplies. 


Tue fact that Manchester has, subject to certain 
conditions connected with compensation water, 
fishery rights, &c., been given the right to use the 
whole of the water derivable from Hawes Water, and 
other gathering grounds in the vicinity of that lake, 
is a matter which gives much food for thought. It 
is true that of the total volume of water sent down the 
aqueduct 25 per cent. has to be set aside for other 
communities, but Manchester will have the lion’s 
share, and no other towns will have any valid claim 
on her beyond the 25 per cent. just mentioned or can 
themselves abstract water from the lake. Parliament 
has given its sanction to the scheme, and for the 
moment we are not questioning the equity of the 
arrangement. There are several points, however, 
which stand out in connection with the general 
situation. Among them is that in its passage from 
Hawes Water to Manchester the projected aqueduct 
will traverse gathering grounds which are at present 
untapped, and the off-flow from which it is not pro- 
posed to absorb, though, by suitable arrangements, 
supplies from them could be diverted into it. It has 
been suggested that much good would result if, in the 
first instance, when a long-distance supply scheme, 
such as that from Hawes Water to Manchester, was 
sanctioned, it were stipulated that provision should 
be made for reception into the aqueduct—possibly 
immediately it was completed, or perhaps at some 
later date—of the waters from any additional smaller 
sources of supply that might be encountered. The 
object of the proposal is to take advantage of all 
possible supplies of water and to enable communities 
other than the originator of the scheme to obtain 
supplies without it being necessary for each of them 
to construct a separate aqueduct. 

Such a course as that briefly outlined above would, 
naturally, necessitate the construction of portions of 
the aqueduct—such as tunnels, cut-and-cover sec- 
tions, &c.—to a larger scale than would be required 
to meet either the immediate or the future needs of 
the original undertaking, so as to permit of the 
increased flow of water due to the additional supplies. 
Certain special provisions, bearing no relation 
whatever to the original scheme, would also have 
to be made. Now, it is not to be supposed that a 
city or large town which is seeking powers to convey 
water to a point within its boundaries from a place 
80 or 100 miles or so away would, unless under com- 
pulsion and in return for a guid pro quo, consent to 
make portions, and possibly considerable portions, of 
its aqueduct of a size much larger than would be 
required to carry the whole of the volume of water 
derivable from.the source or sources over which it 
desired to gain control. If it were forced to construct 
such enlarged portions, and to make the special pro- 
visions, it would certainly—and rightly—look for 
compensation. It would, moreover, doubtless object 
to having its own scheme interfered with. Yet such 
objection should not be allowed to carry weight if it 
were demonstrated that the proposals were in the 
best interests of the country as a whole. As the 
number of communities which are so well endowed 
with water that they are not in almost immediate 
need of further supplies is comparatively small, it 
would not be surprising to find that advantage would 
he taken by a large majority of towns, within economic 
distance of any proposed pipe line, to avail themselves 
of a chance of obtaining water with a less capital 
outlay than would be required had they to bring it 


out money would be saved in more ways than one. The 
capital outlay involved would be considerably less than 
if each user had to lay the whole of his own conduit 
separately. When a tunnel is made it does not add 
very much to the cost to increase its diameter by a 
few feet; nothing like as much, at any rate, as to 
drive separate tunnels. It is more or less the same with 
regard to cut-and-cover work. Itis possible, too, that 
large sums of money would not have to be locked up 
unremuneratively for long periods, since the additional 
communities might, it would appear, be given supplies 
from the original source. It would, at any rate, 
seem reasonable to make the assumption that it 
would not at the outset be necessary to draw upon the 
additional sources, for it is nearly always the case 
that, when a large scheme is undertaken, the under- 
taker does not wish to avail himself immediately of 
the whole volume of the water which can be obtained 
from the source tapped. He draws upon it by degrees. 
Hence, until he has taken up all that he is entitled to, 
valuable water is running to waste. Such waste 
under the present proposal need not occur. 
To carry out such composite schemes would, how- 
ever, call for the creation of some sort of central 
authority endowed with very considerable powers. 
To that body would fall the task of co-ordinating all 
available supplies and of deciding upon the fairest 
division of them among all applicants. It would be for 
it to say—supposing a case similar to that of Man- 
chester and Hawes Water—that permission would be 
granted for the abstraction and conveyance from the 
source of supplies up to a given volume on condition 
that the aqueduct should be made of a specified size 
and certain other work done. Naturally, too, it 
would be for the central authority to see that its 
instructions were obeyed, and to provide the neces- 
sary financial compensation. To recoup itself it 
would, of course, look to the other consumers. There 
would obviously be financial, economic, engineering, 
and other questions of considerable complication to 
be taken into consideration before such schemes could 
be made to work out satisfactorily, but we do not 
suppose that it would be beyond the wit of man to 
find solutions to the many and various problems that 
would arise. But, everything would not be plain 
sailing, and, though we are by no means enamoured 
of Government control, it is hard to see how such 
powers as would have to be given to the proposed 
authority could be vested in any other body than a 
Government department. That would be tantamount 
to nationalising the whole of the water supplies in the 
country. Yet something in the nature of the plan 
suggested will have to be devised before long, in any 
ease, for available sources of supply are becoming 
scarcer and scarcer, and meanwhile there are towns 
with more water than they require or will want for 
very many years, while others are crying out for it. 








Random Reflections. 
[THIRD SERIES. } 


THERE must be many people who 
; ., would like to know something about 
Light end Gravity. the observations of May last which 
started all the hub-bub and to-do 
about Einstein and the ether, and who yet have 
neither the time nor the ability to follow the scientific 
presentation of the subject. To them we commend 
an article which appears in the January issue of 
Conquest. Conquest is a new paper published by the 
Wireless Press, Limited. It is called “‘A Monthly 
Magazine of Modern Endeavour.” That is a very wide 
title; a title that may mean almost anything, 
but we gather from internal evidence that the 
endeavour referred to is scientific endeavour, and 
not haberdashing endeavour or boxing endeavour 
or any other endeavour, but just that which we 
mean when we speak of science in its recognised 
limited sense. The article to which we refer is 
called “ Weighing Light,” and was written by Mr. 
Charles Davidson, a Fellow of the Royal Astron >mical 
Society, and an actual participant in the observations. 
He was a member of . party that went to Sobral, in 
North Brazil, for t:. sole purpose of testing the 
truth of the Einstein hypothesis during the recent 
solar eclipse. The article is written with very few 
technicalities, and no one could have the least diffi- 
culty in understanding it however limited his astro- 
nomical knowledge might be. He tells the reader, 
first, and shows him by illustrations, how the two 
telescopes that were used were mounted, and how the 
coelostat—a moving mirror which is called a 
“‘ Joshua” by the Americans because it apparently 
makes the sun stand still—was arranged opposite 
each telescope to throw an image into the tubes. 
Then he lets us feel something of the excitement 
when the fateful moments had nearly arrived and 
clouds obscured the sun, and the redoubled excite- 
ment when they opened dramatical for the four 
out of the five minutes of total eclipse and closed 
again afterwards like the curtain at a play that was 





all the way themselves. If the proposa] were carried 





done. 





four failed to show stars. The chief interest, however, 


resides in a diagram from one of the plates. It shows 
the sun with eight stars at varying distances from it, 
and to each star is attached an arrow, the length of 
the arrows showingjthe displacement it was sought to 
measure. All the arrows point radially away from 
the sun, and those nearest the orb are longer than 
the others. The longest of the arrows is about halt 
an inch, and the magnification is six hundred, so that 
the actual measurement is somewhere in the neigh- 
bourhood of one one-thousandth of an inch in the 
most favourable case! Mr. Davidson is cautious. 
‘* As to whether this proves Einstein’s Law,” he writes, 
‘““some scientists, while accepting the deflection, 
prefer to preserve an open mind. It may be due 
to other causes.” A wise attitude. 


* * * *& * 


WE have heard it suggested latel, 
that the factor of safety should be 
reduced. There is a great deal 
to be said for that plea. A high 
factor entails high cost and heavy weight, and not 
infrequently contributes to the rejection of parts and 
designs which, were it lower, might be adopted with 
advantage. Many years ago we spoke of the factor 
of safety as the Factor of Ignorance, a definition which 
has often been repeated since. True as it was at the 
time, we wrote, it has become less and less true as 
each succeeding year has added to the science ot 
metallurgy, to the means of testing material, to the 
knowledge of stresses in structures, and to the experi- 
ence of the effect of stresses of various orders. It 
would be not very far wrong to describe it now as 
the Factor of Timidity—a factor which covers our lack 
of moral courage to follow our scientific convictions. 
For “perfect material and workmanship’ Moles- 
worth gives the right factors of safety for dead and 
live loads respectively as 2 and 4, but for ordinary 
good material and workmanship he puts them at 3 
and 6 for metals, rising to as much as 9 in some cases. 
Let us take 5 as a sort of average. What does it 
mean? It means that for any given purpose we put 
in five times as much material as our calculations 
and experience show us would just meet the stresses. 
Obviously it would be impossible to work always right 
on the edge of rupture, but it is equally obvious that 
to employ material at only four-fifths of its ultimate 
strength is uneconomical. Molesworth, as we have 
indicated above, says we may use half the ultimate 
strength for dead loads and one-quarter for live loads 
if the material and workmanship are perfect. 11 
might be arrogant to claim that we can, even nowadays 


Factors of Safety. 


attain that high standard, but we can assuredly reach 


it much more nearly now than when the current 
factors of safety were established, and there would 
probably be little danger if we made the former, say, 
2.25 and the latter 4.5. The time, we think, has come 
when the whole question of factors of safety ought to 


be examined scientifically and revised in the light 
of later knowledge. 
it on the breaking strength at all, for in nearly all 
cases the elastic limit is the controlling point, and, 
though our knowledge of the elastic limit is still 
rather vague, it is definite enough to employ as 4 
basis for such round numbers as must of necessity be 
used for factors of the kind. 


It is assuredly illogical to base 


‘©. « 


WE have read with a great deal ot 
interest two pamphlets on profit- 
sharing which were sent to us a 
few weeks ago. One describes the 


Profit-sharing. 


plan followed by an East End firm—Clarke, Nickolls 
and Coombs, Limited, confectionery manufacturers 
for the last twenty-nine years—and the other the 
scheme recently adopted by Taylor, Taylor and 
Hobson, Limited, of Leicester. 
read the two side by side, and to contrast the tempered 
commendation of the experienced firm with the bright 
expectations of the beginner. 
when it instituted profit-sharing, thought also that it 
saw a new chapter in the history of its business open- 
ing, and believed that giving workpeople a direct 
interest in the welfare of the factory would lead to 
consistently g better time-keeping, less waste, and 
greater zeal. 
little more than that it has reduced the quantity of 
petty pilfering and thieving on a larger scale! There 
is nowhere in Messrs. Clarke, Nickolls and Coombs’ 
book any firm claim that the employees work harder 
because they have a direct interest in the welfare of 
the business, and, whilst the company appears to have 
escaped serious labour troubles, we cannot say that 
its fortune in that respect is due to the good fellow- 
ship that exists between it and its workpeople. 
may be said that such anticipations should not be 
entertained, and that the employer should adopt 
profit-sharing. purely on noble principles, and not 
with an eye to increased efficiency and larger profits. 
Many good arguments could be adduced to support 
that contention, but in the long run the matter boils 
down to this: that under the plans before us the 
purchasing public is making an annual gift to the 
workpeople,and unless the employees earn it by greater 
effort they are getting something for nothing. 
will be observed that we say the purchasing public, 
and not the proprietors. The reason is obvious. 
ff the proprietors and ordinary shareholders are pre- 


It is interesting to 


No doubt the former, 


Alas! that it can claim for it now 
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to the employees, it is clear that by the same measure 
of decrease the price of commodities might have 
been diminished. It seems to us to be a fundamental 
condition of profit-sharing—looked at economically, 
and not altruistically—that it should lead directly 
to,greater workshop efficiency, and if it does not do so, 
then the simpler system of payment by results— 
through piecework or the premium plans—which 
does unquestionably improve shop efficiency, is pre- 
ferable. Under the Clarke, Nickolls and Coombs’ 
system the profits above a fixed amount are returned 
in One ‘form or another to the workpeople ; under the 
Taylor, Taylor and Hobson system the profits over 
a certain amount will be invested in the company, 
and only the dividends will be paid to the workers. 
The latter plan has the merit that the money will 
remain in the business, and can be devoted to its 
extension and development. Is has been very 
carefully worked out, and has many attractive 
features. We shall watch its progress with interest. 


* * * * * 


In an address which he delivered 


: i “pa early in December to the Midland 
Pastanie, Section of the Junior Institution of 


Engineers, Professor F. W. Burstall 
alluded, with a touch of regret, to the fact that the 
engineer, despite his technical skill, is deemed ‘“ in- 
capable of the management of a large organisation, 
and that when,it comes to matters of public policy 
and the government of large technical industries, 
such as mines and railways, the person put in supreme 
command is either a business man or a lawyer.”’ Pro- 
fessor Burstall is certainly not unaware that there are 
several notable exceptions to the practice of which 
he spoke, but in a general way he was undoubtedly 
right in his facts. Whether or not it is a matter for 
regret that engineers are not entrusted with the 
management of great organisations is quite another 
question. Business is oné thing and engineering 
another, and on the whole we are disposed to think 
that the less the engineer has to do with business the 
better engineer he will be. There is, we suggest, not 
the least reason to suppose that education in science 
and technology fits a man for the management of 
affairs, and it seems not much more reasonable to 
ask that engineers should be appointed heads and 
directors of great organisations than it would be to 
give positions of technical responsibility to lawyers 
and business men.. Professor Burstall recognises that 
engineering is based on science, but he does not, 
perhaps, see quite so clearly that business has also its 
science, and demands just as close a specialised 
education as that given to engineers. The classical 
example of Boulton and Watt remains, as it will 
always remain, the ideal combination; on the one 
hand a business man with a keen sympathy for science, 
and on the other hand an engineer with a keen 
sympathy for business. It does, of course, not infre- 
quently happen that a man who starts life as an engi- 
neer finds himself drawn into the meshes of business, 
and gives up @ great deal of his technical work, but 
whenever that happens the world is the loser, for it is 
probable that the technical ability which originally 
displayed itself would have developed further had it 
not been diverted and obstructed by non-technical 
affairs. We all know that for years past the technical 
managers of great engineering works have found their 
time increasingly engaged by labour problems—a 
form of business of a very serious kind. Can anyone 
doubt that such is an undesirable state of affairs ? 
Far better would it be to appoint a business man, or 
even a lawyer, to attend to all these matters than to 
keep the engineer away from the study of the subjects 
in his proper province. 

* * cd * * 


THE position of women in engineer- 


The ing and other professions and 
Woman euasien te f tk % 
Engi ’ rades is one of those matters that 


will settle itself. If they are better 
than men, they will get work, and if they are not 
they won’t, and that, as our American friends would 
say, is “‘ all there is to it.’ That is the final position 
which will be reached when equilibrium has been 
attained. Speaking as mere males, it does not alarm 
us @ great deal. Nature has not fitted women for 
engineering, and though here and there one may 
break away from the normal, just as we may find now 
and then a great woman novelist or a tolerable 
woman artist, so a few times in a century women 
may reach eminence in engineering. When we say 
engineering, we mean engineering, and we do not 
mean the mere mechanical handicraft which has 
been so facilitated by a succession of inventions that, 
except in a few occupations—rapidly disappearing— 
where muscular strength or physical endurance is 
required, anyone can become an expert in a few weeks. 
it is astonishing that women should desire to 
engage in such work, but the sex was always, and will 
always be, incomprehensible. We are sorry to see 
from the first number of a little quarterly published 
by the Women’s Engineering Society, and called the 
Woman Engineer, that mechanical craftsmanship 
and engineering are confused, though we admit that 
the bad example was set by the male sex. But it is 
unfortunate that just at a time when engineers are 
endeavouring to effect some distinction between the 
mechanic and the scientifically trained engineer 
anything should be done to support or perpetuate the 





misuse of the word ‘‘ engineer.” If women desire to 
remain in the craft of engineeringjthey must be con- 
tent to call themselves women-mechanics, women- 
machinists, women-fitters, and so on. With the 
example of the ill that has resulted from the confusion 
amongst men engineers, they will be ill-advised if 
they do not take the earliest opportunity of making 
a clear distinction between those who are able to 
earn @ decent income by a training extending over a 
few weeks or months and those others, on a higher 
plane, who, after years of study and considerable 
expenditure of their fathers’ money, manage with 
difficulty to make both ends meet, and only in excep- 
tional cases have the pleasure of seeing them lap over. 








The Miner and the State. 





In view of the miners’ movement for nationalisa- 
tion a brief account of past legislation affecting 
miners and mining may not be amiss, and a note of 
warning regarding the future may not be inopportune. 

Until the middle of the last century the miner’s lot 
was probably worse than that of any other worker in 
this country. Hard labour, long hours, great danger, 
low wages, and little freedom were the chief features 
of the miner’s life. Appliances were primitive, lights 
were bad, drainage and ventilation shocking. Women 
worked in the pits, and they and their little children 
were harnessed like horses and drew the tubs of coal 
from the workings to the shafts. Mining was, indeed, 
a black occupation. Some of the commonest rights 
and liberties énjoyed by other workers were_denied 
the miners for generations. 

Although miners were specially mentioned in several 
Acts of Parliament between 1736 and 1831, it was not 
until 1842 that anything was done for their benefit. 
Prior to 1842 what legislation there was relating to 
miners was mainly for the purpose of controlling and 
punishing these men. But in that year a new epoch 
was ushered in. We got the first Coal Mines Regula- 
tion Act for the benefit of labour. This measure 
prohibited the employment of women below ground 
and the employment of boys under ten years of age ; 
provided for inspection ; ordered that winding engines 
should not be controlled by persons under fifteen ; 
and that wages should not be paid in public-houses. 

In 1850, in 1855, and in 1860 important Amend- 
ment Acts were passed. They provided that no boy 
under twelve be employed below ground unless he 
could read and write, or was allowed to attend school 
two half days per week ; that engines should not be 
controlled by persons under eighteen; that shafts 
be lined, cased, and fenced; that ventilation and 
drainage be attended to; and directed the adoption 
of several other safeguards. In 1862 an Act was 
passed for the provision of duplicate shafts or outlets, 
as the result of a terrible shaft accident at Hartley. 

In 1872 another important Mines Act was carried. 
The chief clauses prohibited the employment of all 
boys under twelve; regulated the employment of 
women and girls above ground; provided that all 
mines be under the control of certificated managers ; 
imposed the imprisonment penalty upon owner, 
agent, or manager for neglect likely to cause danger ; 
and enacted various other safeguards. In 1881 and 
1886 further amendments were effected. 

Then in 1887 we got an Act to “amend and con- 
solidate’’ former Acts. It provided for all the 
material safeguards enacted previously and laid down 
some fresh ones. The age of winding enginemen was 
brought up to twenty-two; provision was made for 
better timbering, ventilating, draining, and lighting ; 
for ambulance appliances ; and many smaller matters. 
In 1896 a few more safeguards were provided for, and 
in 1897 miners were included in the first Workmen’s 
Compensation Act. In 1900 the age of boys was 
brought up to thirteen. In 1903 amendments relat- 
ing to inspection were carried. In 1905 additional 
rules relating to explosives and to weighing were 
introduced. In 1908 the famous Eight Hours Act 
was carried. In 1912 we got the Minimum Wage Act. 

What has been the result of all this legislation ? 
Between the Act of 1842 and the Act (Eight Hours) 
of 1908 there was a huge increase of safety. The first 
really reliable figures were those for the ‘fifties. In 
the ten-year period ending 1855 the average number 
of deaths from mining accidents worked out at a 
rate equal to one death for every 250 persons employed 
—that was annually. In the ten-year period ending 
1905 the average was only equal to one in every 770. 
In other words, the mines were more than three times 
as safe at the beginning of the twentieth century as 
in the middle of the nineteenth. To put it another 
way, such a degree of safety had been attained a few 
years ago that the miner could count upon working 
770 years before meeting with a fatal accident, were 
such longevity possible. That was a remarkable 
record. Mining became so safe, relatively, that the 
occupation. of the merchant marine sailor was five 
times more dangerous, and the occupation of the deep- 
sea fisherman was ten times more dangerous, measured 
by fatal accidents, than that of the coal miner. 
Almost similar comparisons hgld good to-day. It is 
very wide of the mark to describe mining as the most 
dangerous trade. 

But to credit all that improvement in mining to 





legislation would be wrong. A safety device was 
never invented by an Act of Parliament. The silent 
engineer has done far more than the noisy politician. 
The growth of science and its application to industry 
has done much more than all the laws and regulations. 
Law has been necessary to bring the worst employer 
up to the standard set by the best one, and to enforce 
the general adoption of the safety device. However. 
the fact remains that through a variety of factors the 
occupation of the miner is less than one-third as 
dangerous as it was a couple of generaticns back. 
There was a vast improvement down to the operation 
of the Eight Hours Act. 

The Eight Hours Act was the first step in the wrong 
direction. This measure was. strongly recommended 
on the ground that it would further increase safety. 
It had the opposite effect. Until 1909, when that 
measure became operative, the decline in the accident 
death-rate was persistent. In spite of the huge 
number of miners employed, the deaths averaged only 
four per working day. But in the first three years 
under the Eight Hours Act the number was six per 
day. From a steady 1000 to 1200 deaths a year the 
number jumped up to from 1500 to 1800. The new 
law, by imposing uniformity upon all districts, mines, 
and men, regardless of varying conditions, upset the 
industry and the men. Much night work was intro- 
duced. The men were less alert. Repair work was 
scamped. There was a tendency to rush. There 
was no time for the pits to cool where the three-shift 
system was introduced. A big series of explosions 
and an alarming increase of smaller accidents followed 


immediately upon the introduction of the Eight 


Hours Law. What will be the result of a six-hour day 
if it is enforced ? 

Now a word about the cost of all this legislation. 
Prior to the Eight Hours and Minimum Wage Acts 
legislation had, according to evidence given | fore 
Royal Commissions, added not less than 2s. + 7 ton 
to the cost of coal production. That was aj«:«5 from 
actual wage advances—it was the increased cost in 
respect of increased safety. The nation, through its 
Parliament, did more for the miners than for any other 
class. And the miners returned the compliment by 
cutting down their output. In spite of a vast improve- 
ment in appliances, tools, machinery, lights, ventila- 
tion, and drainage—to say nothing of much, higher 
wages—the output of coal per unit of labour went 
down and continues to go down. There is no other 
industry with such a black record of reduced pro- 
duction concurrent with better health and safety, 
better machinery and wages. Less than forty years 
ago the output of coal was equal to 310 tons per man 
employed at the mines. Even under the shockingly 
bad conditions of seventy years ago it was about 270 
tons per capita. To-day the rate is barely 200 tons 
a year, or four tons per week per man. 

One more point. If the nation nationalises the 
mines to please the miners, will the miners consent 
to be nationalised ? At present the miners work and 
play when they like, through their organisations they 
dictate their own hours and wages, and very efiec- 
tively control the whole of the labour side of the 
industry. If the mines are taken over by the State 
will the miners consent to submit to the discipline 
that applies to ordinary State servants ? 








NON-FERROUS MATERIALS. 





Tue following particulars of the stocks—exclusive of old 
metal and scrap—in this country in possession of the 
Minister of Munitions on January Ist, 1920, have been 
published :— 


Tons. 
CO sen oi c9) seuritm, seater due 
Speiter, oo ae arama 
Spelter, refined .. .. .. .- «- 9,754 
ee 4s te Se Re ce eee 
Naeger ads! 6 OR SY eee 
Neos! Ysa iui Su se Hest 
Antimony regulus arasinh ives VSR 


It is announced that a proportion of the above stocks 
is already sold to the trade for forward delivery. 
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Electrification of Melbourne 
Suburban Railways. 


(Communicated.) 
No. I. 


THE railway system of the State of Victoria is operated 
by the State Government, the executive functions being 
exercised by three Railway Commissioners, the present 
members being Mr. C. E. Norman (Chairman) and Mr. 
W. M. Shannon. The scheme owes much of its success to 


tracts was to be carried out in this country. The coach 
| equipments were ordered in America with the special 
| condition that some of the motors were to be made in 
| England. 

| The scheme is one of the largest and most important 
| railway electrification schemes as yet carried out. The 
| leading engineering features are the production of electric 
| power at 3300 volts, between phases, by means of three- 
| phase, 25-cycle, tucbine-driven alternators, raised to 
| 20,000 volts by static transformers, its transmission to 
| sub-stations where it is converted to 1500 volts direct 
| current, and at that pressure supplied to the trains by 
| means of an overhead contact wire. The main contracts 


‘ were placed in March, 1913, work started in November, 


mission cables. Thus the existence of a stone breakwater—— 
see Fig. 3—enabled the intake and discharge to be separated 
in a manner which is not ordinarily obtainable without 
considerable expense. ‘The site consists of some 36 acres 
of land adjoining the Williamstown Ferry, and is mostly 
situated on basaltic rock, which, while providing a satis- 
factory foundation, involved considerable extra work, 
some 45,000 cubic yards having to be removed. ‘The site 
has been laid out to contain two power stations side by 
side, the position of the future station being indicated by 
broken lines on page 46. In this way full advantage may 
be taken of any future developments in power station 
design without interfering with the symmetry of the 
present station, The first station is laid out to contain 
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MAP OF SUBURBAN RAILWAY SYSTEM 
Shewing Lines to be Electrified, Position of the 
Power Station Substations & the Proposed Routes 
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the late Mr. E. B. Jones, for some years a Commissioner, 
whose death before the completion of the work was a serious 
loss to the Victorian Railways. 

The total track mileage of the railways is some 4300, of 
which over 300 miles are suburban lines serving the city 
of Melbourne. The importance of the Melbourne suburban 
traffic to the whole system is shown by the fact that it 
accounts for some two-fifths of the total train mileage of 
the railways entering Melbourne. Not only are the 
suburban rai!ways of greater importance to the system as 
a whole than in other countries, but they are of greater 
importance to the city itself than are the suburban 
systems of most other cities. Owing largely to the fore- 
sight of the authorities responsible for laying out the city, 
the density of population is only about one-fifth of that 
commonly found in this country. The result is that the 
suburban railways cover an unusually large area, and, in 
spite of there being an excellent cable tramway, they 
carry a large amount of traffic which in other cities is 
dealt with by electric tramways, inter-urban railways, or 
motor omnibuses. 

The question of converting the Melbourne suburban 
lines to electric traction was first considered in 1907, when, 
at the request of the Hon. Sir Thomas Tait, K.C.M.G., 
Chairman of the Commissioners, Mr. Charles H. Merz, 
M. Inst. C.E., visited Melbourne and presented an exhaus- 
tive report—in June, 1908—on the whole question. The 
report showed that, although there would be a considerable 
saving in operating expenses, an increase of traftic would 
be necessary to cover the capital charges. An increase in 
traffic more than sufficient for that purpose was antici- 
pated, but it was decided not then to proceed with the 
electrification. By 1912, however, the traffic had increased 
very much more than had been estimated, and sufficiently 
to necessitate either expensive track widenings, or alter- 
natively to justify the capital expenditure involved in 
electrification even if the latter produced no additional 
traffic. At the request of the Hon. W. A. Watt, then 
Prime Minister of the State of Victoria, a further report 
was presented by Messrs. Merz and McLellan based upon 
actual tenders from manufacturers. Alternative prices 
were obtained for the single-phase and direct-current 
systems. The latter proved to be substantially cheaper 
both in capital expenditure and operation. Contracts 
were therefore placed providing for the conversion of the 
whole of the suburban lines on the high-tension direct- 
current system, the work to be carried out in three stages. 
With the exception of the’coach equipments, all the con- 
tracts have’ been executed by British or Australian firms, 
with the stipulation that manufacture of the British con- 


1913, and the fiist train was run on May 29th, 1919. The 


work has, of course been much delayed by the war. 


Power STATION. 


The power station was originally to have been placed on 
the river Yarra at Yarraville, the nearest availabe site 
to Melbourne, having a good supply of condensing water 
and reasonable access by rai!. While the detailed plans 


| 
| 


| purpose of standby and overhaul. 


Swain Sc. 


1—MAP OF MELBOURNE SUBURBAN RAILWAY SYSTEM 


six 10,000-kilowatt turbo-alternato:s, which suflices for 
present requirements and allows two sets spare for the 
The two boiler-houses 
are at right angles to the engine-room, and each provided 
with its own coal store and coal-handling machinery. The 
elevation of the power station is shown in Fig. 2; it is 
necessarily a compromise between the expense of a purely 
architectural design and the inartistic nature of a building 
for containing machinery pure and simple, but the result 




















FIG. 2—GENERAL VIEW OF NEWPORT POWER STATION 


were being developed, however, it was found that the 
prospective harbour works might interfere with the existing 
course of the river and reduce the quantity of condensing 
water to that required for the suburban railways only, 
leaving no future margin for additional power for other 
purposes. It was: therefore decided to adopt a site at 
Newport—-see Fig. 1—-which had certain advantages in 
connection with condensing water, subsoil, &c., that 
compensated for the additional expenditure on trans- 


| 


is distinctly pleasing. Between the two boiler-houses is 
a space occupied by a general purpose building containing 
stores, water storage tanks, workmen’s accommodation, 
laboratories, test tanks, &c. Placing these accessories in 
this position is not only satisfactory from the architectural 
point of view, but has proved efficient as regards adminis- 
tration and working. The separation of the engine-room 
from the boiler-house by a lower pump room has a good 
effect, and the low symmetrically arranged chimneys are 
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not such an eyesore as is so frequently the case. 

Each prime mover is treated as far as possible as an 
independent unit; thus each turbo-generator has its own 
oil-cooled step-up transformer for stepping up to 20,000 
volts, and a unit transformer stepping down to 440 volts 
for operating the circulating water pumps, oil cooler 
pumps, air filter pumps, &c. Although experience seems 
to indicate that oil in transformers presents a negligible 
fire risk, it was thought wise to install the transformers 
belonging to each generator in a separate chamber outside 
the engine-room ; being out of reach of the engine-room 
crane, special provision is made fo: lifting the transformers 
off railway trucks. Between the transformer chambers 
are intervening chambers containing air filte~s, neutral 
resistances, &¢c. The whole of the condenser, boiler feed, 
transformer, air cooler, turbine oil cooler, and air filter 
auxiliaries are placed on the same level in the basement 
and are easily accessible, the basement being well lit and 
free from obstructions. 


A half-plan and sections of the power-house are given on | 


page 45, and a series of interior views of it is reproduced 
on page 40. 
TURBO-GENERATORS. 


The turbines are of the Parsons pure reaction type, with 
divided cylinders, the high-pressure portion being of the 


single-flow type and the low-pressure portion of the double- | 


flow type with central admission. The tandem type 


turbine, in large sizes, has advantages both as regards | 


economy and manufacture. The cylinders are not exposed 
to such extreme ranges of temperature, and with double- 


flow in the low-pressure portion the length of the last few | 
A recent inno- | 
| rega: 


rows of exhaust blades can be kept down. 
vation is the absence of any rigid connection between 
the steam chest and turbine cylinder, thereby lessening 


the risk of undue stresses and allowing of a moce uniform | 
mass of metal round the periphery than when the steam | 


chest is actually mounted on the cylinder. The construc- 


tion of the stator windings of the alternator is interesting. | while they are alive. 


OF NEWPORT POWER 


| 


_ | feast | 


FIG. 3 


pumps is in duplicate, with arrangements made so that 
four pumps may he supplied from each half of the duplicate 
system. As this is sufficient for the full load output of the 
station, overhaul operations in connection with the main- 
tenance and upkeep of the water supply system can be 
carried out at any time as a matter of routine. The 
boiler-house is provided with suction ash plant, so that 
it is not necessary to remove ashes by hand and tip them 
into railway wagons. This plant also deals with the soot 
from the economisers, an improvement upon the usual 
arrangement employing small tipping wagons. The 
mechanical coal-handling arrangements permit of the fuel, 
which is delivered in railway trucks, being deposited in the 
overhead bunkers of the boilers or in the coal stores or 
taken from the stores and delivered to the bunkers, no 
manual labour being employed. A Juffing jib crane is 
provided for depositing the coal in each coal store, and can 
deliver coal direct from the store to the boiler-house con- 
veyors without using the coal store conveyor. In short, 
the whole of the boiler-house equipment. has been laid out 
with special attention to the reduction of manual labour. 


SwITCH-HOUSE. 


One of the most interesting features of the installation 
is the switch-house. This is parallel to the engine-room, 
but at some slight distance from it, there being no attempt 
to provide ready communication between the switch- 
house and the engine-room staff, except by telephone 
| and telegraph. The power station bus-bars are divided 


| into two sections by means of a section switch, each sub- 


station being fed from both sections. So far as security 
of supply is concerned, therefore, the arrangement may be 
as equivalent to duplicate bus-bars without the 
complication and expense of the latter. Another feature 
is the arrangement for preventing accidents, a system of 
mechanical interlocking being provided which prevents all 
possibility of an operator obtaining access to conductors 
This applies not only to the con- 


Cotton-covered stranded wires are laid up into an oval | ductors of each switch panel, but to the sections of the 


conductor the full area of the slot: each condcctor is 
solde:ed to a flat copper end connection simplifying the 
end connections and facilitating rigid anchoring. The 
Michell type thrust bearing—an Australian invention—is 
used throughout. 


Water Suppty. 


The situation of the circulating pumps is a novel and 
convenient feature of the design. The water supply to the 


| the isolating switches connected to it are open, thus 
| ensuring that the bus-bars are dead. 


| bus-bar themselves ; that is to say, access to each section 


of the bus-bars is entirely prevented until the whole of 


In addition, each 

oil switch is interlocked with its isolating switches, so that 
| the latter cannot be opened or closed while the oil switch 
|is closed. The oil switches are, of course, electrically 
| operated with remote control, the operating mechanism 


| having a wal] separating it from the oil switch chamber | 


“STATION 


Rail 9-6 Feet 


BOLL ee 


Rait 7-5 Feet 


so that it ean be examined and cleaned .without danger. 

An interesting feature is the absence of windows in 
the switch-house. One side of each switch cell is open to 
the outside air in order immediately to release any ex- 
cessive air pressures in the event of an unusually heavy 
short circuit. Precautions are of course taken to prevent 
trouble from birds, rain, &c. 

Each phase of the main switches is a separate single- 
pole switch in its own oil tank, the parts working in air 
being isolated from the parts working in oil. Each single- 
pole switch has multiple breaks in series arranged vertically 
close together in the middle of the tank, with insulating 
barriers between adjacent breaks, there being four breaks 
in the single-pole generator oil switches. These breaks are 
so connected that when the switch opens under load the 
mutual induction of the ares produces a radial blow-out 
effect towards the insulated wall of the tank. Opening 
speeds up to an equivalent of 50ft. per second can be 
obtained, aluminium being employed to ensure rapid 
acceleration. The gases produced are discharged to the 
outer passageway. The three-phase oil switch will safely 
open a short circuit on a system controlling power of a 
rated capacity of 240,000 kilovolt-ampéres. The operating 
gear consists of a rotary type magnet actuating a counter- 
shaft through a toggle mechanism and tripping-box, the 
magnet being excited from a 110-volt battery supply and 
contactor operated from the control board. In addition 
to red and green indicating lamps, there is an alarm bell 
device to give warning when the switch has opened. The 

| generator equipments are fitted with Merz-Price protective 
| gear, while feeder equipments have split conductor pro- 
| tective gear. Each generator has an emergency control 
| pillar and load indicator fixed in the engine-room. 


Controt Room. 


The control room is situated at the end of the switch- 
house. In it is centred not only the control of the main 
power station switches of the generators and transmission 
feeders, but all electrical operations throughout the entire 
transmission and conversion system are directed from this 
point. On the control engineer rests the responsibility 
of all electrical switching operations, and his control is 
absolute. A gallery is provided for visitors, although 
there is little to attract the attention of the non-technical 

| observer during operations. The most striking feature is 
| a huge diagram covering one wall of the room showing the 
| position of all principal switches on the system. 

In the following list are set out the principal items of 
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machinery, plant, &c., 
who supplied them ;— 


with the names of the contractors 


Boilers and Economisers. 


ype of boiler 

‘ype of economiser 

Number of boilers and < econo- 
misers .. Peieaeth s 

Ty pe of stoker 4 

Heating surface per boiler 

Heating surface per superhest 

Grate area per superheat 

Heating surface ind econo- 
miser é 

Pressure .. 

Temperature .. 

Normal rating 


Makers of power station auxil- 
iary motors 


Number of fans and na et 
Type of fan phe 
Feed pumps 


Babcock and Wilcox, marine 
Green’s 


‘Twenty-four of each 
Close link chain grate 
6725 square feet 

1043 square feet 

168 square feet 


2880 square feet 

210 lb. per square inch 

Superheated to 600 deg. Fah. 

30,000 lb. of steam per hour per 
boiler from water supplied at 
90 deg. Fah. when fired with 
coal of calorific value ranging 
from 11,000-12,000 B.Th.U. 
per Ib. 


British Westinghouse Electric 
and Manufacturing Co., Ltd. 

Twelve 

Davidson’s * Siroceo ” 

Four Nicholls (reciprocating), 
30,000 galls. per hour each 
Four Weir (centrifugal), 35,000 

galls. per hour each 


Cranes. 


Position. 
Engine-room 


Makers of cranes (and motors). 
Babeoek and Wilcox 


60-ton main 
hoist 


(British Westinghouse) 5-ton auxiliary 


Pump-house.._ .. ” 
Fitting shop 

Screen-house we 
Coal gantry crane: .. 
Transformer-house .. 


Herbert Morris, Ltd. 


oist 
” 15 tons 
- 15 tons 
7} tons 
44 tons (2) 
20-ton (65) 


(J. H. Holmes and Co.) 


Sub-stations ..  .. a ot 20-ton (2) 
15-ton (2) 
10-ton (1) 
Car shed Chambers, Scott & Co. 25-ton (2) 
(British Westinghouse) 15-ton (2) 
Sereens. 
Maker Babeock and Wilcox, with 
Gwynne pumps 
Type Inclined, travelling belt of sereen 
units with cleaning water jets 
Number .. Four 
Turbo-alternators (Main). 
Number ., Six 
Type x ‘ Parsons reaction 
Output at .95 Listicias power factor 
Four : 
Economical outputs . 10,000 kilowatts 
Maximum continuous output 12,500 
Maximum output for short 
periods vet tak 14,000 
Two: 
Economical output 12,500 
Maximum continuous output 14,000 
Maximum ane for 2 hours 15,000 
Speed *e 1500 r.p.m. 


Voltage at stati or terminals 2% 
Periodicity 
Makers of “auxiliary motors .. 


3300, three-phase 

25 cycles per second 

British Westinghouse Electric 
and Manufacturing Co., Ltd. 


Auxiliary Turbo-alternators. 


Number .. 
Type 
Output 
Speed 
Voltage 
Periodicity 


Two 

Parsons impulse reaction 
350 kilowatts 

1500 r.p.m. 

440, three-phase 

25 cycles per second 


Step-up Transformers. 


Number .. 


Maker 
Ratio ‘ 
Output (¢ ontinuons ) 


Eighteen single-phase, in groups 
of three 

British Westinghouse, shell type 

3300 /20,000 volts 

12,500 kilowatts at .95 power 
factor per group of three 


Unit Transformers. 


Number 
Maker 
Ratio 


Output (¢ sontinuous ) 


Six, three-phase 

British Westinghouse, core type 
20,000 /440 volts 

400 kilovolt-ampéres 


Power Station Auxiliary Transtormers. 


Number .. 

Maker 

Ratio 

Output (continuous ) 


Guaranteed Steam Consumption, 


Four, three-phase 

British Westinghouse, core type 
20,000 '440 volts 

1000 kilovolt-ampéres 


Including Transtormer Losses, 


With 200 lb. per square inch pressure at stop valve. 
Steam at 600 deg. Fah 
Vacuum = lfin. of mercury. 


Voltage = 20,000. 


Load on 16,000-kilowatt sets— 


Lh, per K.W. hour. 


per cent. of economical output ee ATH? ee BIOS 
76° a * ” oe 12.65 
Me «% ” ” 12.00 
125 12.30 


Load on 12, 500- kilowatt sets 


100 per cent. of economical output oo... ..  .. T1385 


Condensing Plant. 


Number of condensers .. 
Surface of each twin con- 
denser .. ; 


Air extraction system rn 
Circulating pumps 


Capacity of circulating — 
Makers of motors... ., 


Six (twin) 
Contraflo 


22,000 square feet 

Kinetic (six sets) 

Six vertical-spindle Michell de- 
sign with Michell thrust 
bearings 

14,000 galls. per minute 

G, Weymonth Proprietary, Ltd. 





Rotary Converters and Transformers. 


The makes and sizes of rotary converters at present in use | 
or on order are given in the table below :— 





| Enterprise and Emerald, the first-named having been 
launched by J. Brown and Co. a fortnight ago, while the 
second is being built by Sir W. G. Armstrong, Whitworth 











Output for Speed of 
Maker. two hours. rotary. Voltage. Periodicity. | Phases. 
Pe Pe EN ORS Sc al = 
Kilowatts. R.P.M. 
Siemens Bros. Dynamo Works, Ltd. -| 3000 250 1500 25 | 6 
British Westinghouse ae : s 2250 250 1500 25 | 6 
General Electric Co. (of New York) Z| 2250 500 1500 25 | 6 
Siemens Bros. Dynamo Works, Ltd. | 1500 500 1500 25 6 
Siemens Bros. Dynamo Works, Ltd. =>} 750 750 1500 25 | 6 
| 3000 | 
British Electric Transformer Co., Ltd. (transformers only) . i \ 1500 — 20,000 /1050 25 3/6 
750 approx. 
Workshop Motors and Control Panels, and Co., Limited. Later information shows them to he 


Maker J. H. Holmes and Co, 
Numter .. Ninety-five 
Horse-power ee i 125 
Voltage .. ka Se os ee 
ee er 
Train Equipments. 
Make up of train .. .. .. Equal number of motor and | 


trailer coaches 

Motors per motor coach .. Four 

System of control... .. Full automatic with tapped > 
field. Control cvrrent ob- 
tained from 1500/750-volt | 
dynamotor 

Pantograph 

47 tons average 

27 tons average 

5ft. 3in. Coaches and equip- 


Method of collection 
Weight of motor coach. 
Weight of trailer coach 
Gauge of track 


ments are designed so that it | 


can be reduced to 4ft. 8}in. 
in future 

Diameter of driving wheel 42in. (new) 

One hour rating of motor 140 brake horse-power 

Gearing ratio.. .. .. .. 72/23 








Naval Notes. 


Cruisers as Merchantmen. 


AmonG the various expedients which have been adopted 
to relieve the prevailing dearth of marine tonnage, the 
conversion of warships into cargo vessels is not the least 
remarkable. The practice is not new, but instances of it 
have been rare in modern times. Now, however, a con- 
siderable number of old vessels are undergoing trans- 
formation to fit them for the carriage of goods and pas- 
sengers, and the outcome of the experiment will be watched 
with interest. In ordinary circumstances, this policy 
would have little to recommend it. The average warship, 
with its minute subdivision and cramped interior, offers 
no facilities for the stowage of cargo, and the work of 
removing bulkheads, building cargo holds, fitting hatches, 
&e., is necessarily tedious and expensive. Then, again, 
the machinery is generally much too powerful to admit of 
its being worked on the economical basis which is a sine 
qué non in the mercantile service. Consequently, it has 
to be modified, if not entirely replaced by more suitable 
engines. But at the present time, when tonnage is at a 
premium, all these disadvantages are held to be out- 
weighed by the supreme need of reinforcing the carrying 
fleet. It is not commonly known that one of the first 
warships to be converted into a merchantman during the 
late war was a British cruiser, the Charybdis. Built 
some twenty-five years ago under the Naval Defence Act, 
this vessel was considered unsuitable for active war em- 
ployment, and in 1915 or 1916 it was decided to transfer 
her to the merchant marine. After being practically 
gutted and having several boilers removed, she was placed 
in service as a freight and mail steamer on the New York-— 
Bermuda route in 1918, and is understood to have proved 
very useful in this capacity. In 1917 the United States 
Government similarly converted the old cruiser Boston, 
an example that was followed by several of the South 
American navies in the case of their old war vessels. 
France, it is reported, now contemplates a large programme 
of the same character, having been encouraged by the 
success which has attended the alteration of the cruiser 
Dupuy de Léme. This vessel, now thirty years old, was 
a famous ship in her day. Ordered by Admiral Aube, she 
embodied many of the features advocated by the ‘‘ Jeune 
Ecole,’ of which he was a leading partisan. Although 
the displacement was kept down to 6400 tons, she carried 
a powerful armament, and had a speed of 20 knots. The 
entire hull was plated with armour sufficiently thick to 
keep out H.E. shell. Her distinguishing peculiarity was 
the enormous “‘ ram ”’ which projected nearly 40ft. beyond 
the bow, and was really designed to give support to the 
forward 7.6in. gun. Shortly before the war she was sold 
to Peru, but the transaction was not completed. The 
task of reconstructing this ship was undertaken Jast year 
by the Chantiers de la Gironde, of Bordeaux. A saving 
in weight of 3200 tons was effected by removing twenty- 
six boilers—leaving only six in place—and stripping the 
17}ft. belt of 4in. armour from the hull. It is not known 
whether the protective deck was taken up, but it probably 
was. In her new guise, the Dupuy de Léme has a load 
capacity of 4900 tons and can steam at 9 knots. She has 
been purchased by a Franco-Belgian concern, and will 
shortly make her first voyage as a merchantman. The 
Ministry of Marine has now ordered the cruisers Dupleix, 
7700 tons, Bruix and Latouche-Treville, 4750 tons, to be 
rebuilt as store ships and fuel carriers, and it is expected 
that the larger vessels of the ‘‘ Gloire ’’ and ‘* Montcalm ”’ 
classes will be utilised in the same way. Admiral Daveluy 
has recommended that the cruiser Jules Michelet, of 
12,600 tons, be converted into a 15-knot liner, but an 
alternative proposal is to transform this vessel into an 
aircraft carrier, fitted with anti-torpedo bulges. 


Fast Light Cruisers. 


We alluded in a recent. article to the light cruisers 


| vessels of a remarkable type. Their dimensions are as 
follows :—Length, 565ft.; breadth, 54ft. 6in.; depth, 
30ft. 7in.; the displacement being approximately 600° 
tons. A battery of seven 6in. guns will be mounted. The 
| Enterprise will be propelled by four sets of Brown-Curtis 
geared turbines, installed in two separate compartments 
and actuating four screws. Each set of turbines consists 
of a high-pressure and low-pressure ahead turbine, with 
‘an astern turbine incorporated in the exhaust casing of the 
low-pressure ahead turbine. No less a figure than 80,000 
shaft horse-power is specified in the contract, which should 
| result in a speed of at least 34 knots, and probably more. 
| The Enterprise, of only 6000 tons, will thus have engines 
‘eapable of developing 10,000 units of power more than 
those 6f the battle-cruiser Lion, of 26,350 tons. There 
could be no clearer testimony to the wonderful progress 
achieved by British marine engineering in the past few 
years. 


United States Construction. 


The latest intelligence regarding the programme of 
naval shipbuilding in the United States is contained in 
the Naval Secretary’s annual report, a summary of which 
has now been received. At the present moment there are 
under construction or contract twelve battleships and six 
battle-cruisers. Mr. Daniels states that as a result of 
information gleaned during the trip to Europe which he 
made last year with Admirals Taylor, Griffin and Earle, 
the Navy General Board unanimously recommended that 
all the battleships should be completed as rapidly as 
possible ‘‘on present lines of development.” It is not 
altogether clear-from this statement whether the “goa 
are to be completed according to the original design 
whether the plans are to be modified. As for the six battle. 
cruisers, the General Board advised their y com- 
pletion, but urged that they should be given additional 
protection, ‘‘particularly to turrets, conning towers, 
magazines, and communications, at the expense of a small 
reduction in speed.” It appears that the new American 
battle-cruisers will have a service speed of only 33 knots 
instead of 35 knots as first designed. In the original 
project half the boilers were to have been placed above 
the water-line, but there is reason to believe that the 
criticisms which this proposal naturally evoked have 
led to a re-arrangement of the boiler installation. The 
displacement is said to have been altered from 35,300 to 
43,500 tons, and the main armament from ten 1]4in. to 
eight I6in. guns. Deliveries during the twelve months 
ending October Ist, 1919, included one battleship, 103 
destroyers, 32 submarines, and about 120 patrol ana 
auxiliary craft. Although the orders to accelerate the 
completion of destroyers were cancelled after the Armistice 
work on this class of vessel had been thoroughly organised 
at that date, and deliveries have been on a large scale in 
the past year, now averaging ten per month. Mr. Daniels 
speaks with pardonable pride of his country’s great 
achievement as regards the war emergency programme, 
and quotes some imposing figures to show the immense 
increment of strength which the navy has received. 
‘““ When the vessels now building or under contract are 
completed,”’ he writes, ‘‘ the propelling power of our ships 
will be five times as great as it was prior to the war. The 
addition represented by the destroyers alone will reach 
8,000,000 horse-power. To drive these destroyers at the 
high speed of 35 knots—40 miles an hour—required engines 
of 27,000 to 28,000 horse-power, as much as is required to 
propel a Dreadnought like the Utah. . . To drive 
the huge new 43,500-ton battle-cruisers through the water 
at 33 knots, will require the largest propelling force ever 
placed in any vessel—engines developing 180,000 horse- 
power, a total of 1,080,000 horse-power for the six to be 
ot re The ten scouts will have an aggregate 
of 900,000 horse-power. With these additions, the 
machinery of the fleet will have a total propelling force of 
13,000,000 horse-power—eight times as great as that of 
all the passenger-carrying ships that ply the Atlantic, 
including the big former German liners.”” Mr. Daniels’ 
reports are invariably full of interest and information, 
and the only quarrel we have with him is that he persist- 
ently speaks of ‘‘ dreadnaughts ’’ and superdreadnaughts.”’ 
Modern naval nomenclature contains many unpleasing 
composite words, but ‘‘ superdreadnaught "’ is, we submit, 
le comble ! 


A New Helium Plant. 


Allusion is made in the Secretary’s report to the estab- 
lishment of a large helium plant at Fort Worth, Texas. 
This plant, it is pointed out, is of vital importance to the 
future of lighter-than-air craft, in view of the promising 
results which attended experiments during the war with 
helium as a flotation agent for military airships. The 
gas, says Mr. Daniels, which was formerly very rare and 
expensive, is nearly as buoyant as hydrogen, and less com- 
bustible than asbestos. Fortunately it exists in workable 
quantities in the natural gases of North Texas. The cost 
of the new plant at Fort Worth is estimated at approxi- 
mately £1,000,000. . The natural gas, from which helium 
is extracted, will be conveyed through a pipe-line 96 miles 
in length. A daily production of 40,000 to 45,000 cubic 
feet of helium is contemplated. The building of a large 
armour plate factory for the navy is proceeding at 
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Charleston, West Virginia. When completed, it 
manufacture not only armour plate, but heavy steel 
forgings for guns and naval construction as well. The 


plant was begun as a protest against the alleged inordinate 


prices charged for armour plate by private manufacturers. 


Havoc of British Mines. 


That the great North Sea mine barrage, 230 miles in 
length, between the Orkney Islands and Norway, laid 
during 1917-18 by British and American naval forces, 
was largely instrumental in defeating the submarine cam- 
paign, is well known. But the havoc wrought by our 
later type of mine—with its powerful charge and admirable 
detonating gear—among the surface vessels of the German 
fleet is not such common knowledge. Apart from their 
work in connection with the North Sea barrage, British 


minelayers visited practically every navigable channel 


and fairway along the German North Sea coast, until at 
length it became almost impossible for enemy vessels to 
leave port without coming to grief. 
lost in this way will probably never be known, but it is 


admitted that at least fifty destroyers and torpedo-boats | 


and thirty special sweepers were mined in the last eighteen 
months of the war. With all their vaunted ingenuity, 
the Germans never appear to have hit upon any protective 
device such as the paravane, with the result that their 


warships remained to the end extremely vulnerable to the | 


mine peril. Practically every type of vessel in the British 
Navy was employed in mine-laying work, from the big 
cruiser Courageous down to the tiny C.M.B. Our sub- 
marine minelayers were particularly successful. In March, 
1918, one of these boats—‘‘ E”’ type—planted a field at 
the mouth of the Jade, which, a day or two later, accounted 
for three enemy destroyers, G.87, G.93, and G.94, each of 
1000 tons. It was fitting that a weapon which Germany 
herself made use of in a manner contrary to international 
law should eventually prove one of the most potent factors 
in her undoing. 








Reinforced Concrete Pit Headgear. 


THE accompanying particulars and illustration refer 
to a reinforced concrete pit headgear which has recently 
been constructed at the Mary Pit of the Fife Coal Com- 
pany at Lochore, near Lochgelly, Fifeshire. It is the first 
reinforced concrete headframe to be erected in Scotland. 
The whole structure was specially designed to give great 
stability. The foundations, which were carried down to a 


will | 


The exact number 
| the mechanism required to assure that the rails in the main 


depth of Llft. below ground level, are 109ft. long and 41 ft. 
wide, and consist of a series of massive longitudinal and 
cross beams supporting the various vertical and inclined 
members. The shaft tower foundation consists of a raft 
| 41ft. square and 4ft. thick, which in turn supports a smaller 
| raft 30ft. square and 7ft. 6in. thick. This form of founda. 
| tion was adopfed in order to distribute the load on the 
| shaft tower evenly over the ground, at as great a distance 
| away from the shaft as possible, and so to minimise the 
| tendency for the earth below to squeeze out when the shaft 
| was sunk. The four main columns round the pit shaft 
spring from this raft, and rise 89ft. to the level of the 
pulley platform, from which there is a further vertical 
extension of 25ft. This latter construction is arranged to 
enable the rope pulleys to be erected or lifted from their 
bearings for repairs, &c. 

At a height of 26ft. above ground level is a platform and 
| decking to carry the lines of rails for receiving and dis- 
charging the coal hutches as they are taken off or put on 
to the cages. It was found necessary to arrange the tie 
| beams between the columns to the shaft tower 5ft. below 
the decking level in order to accommodate the kep gear, 


cages are in line with those in the drop cages on either side. 
Hardwood blocks were bolted down on the top of the tie 
beams at each end, and on them rolled steel joists carrying 
the kep gear were supported. This arrangement was 
adopted as being considered the most effective method of 
absorbing the shock caused by the cages being lowered on 
to the keps. Holes 14ft. 8in. by 11ft. 6in. were left in the 
floor and roof at each side of the shaft tower to allow move- 
ment up and down of the drop cages, 14ft. above, this 
decking is roofed over, and the whole of ¢he space between 
is closed in with windows and walls, so that that portion 
of the structure is totally enclosed and weatherproof. 
The shatt heing a downcast one, it was not required to 
enclose the space between the decking and the ground. 

The detaching platform, 73f{t. above the ground, con- 
sists of 6ft. lengths of 18in. by Tin. rolled steel joists 
supported on reinforced concrete beams. The guide 
ropes, ten in number, of a total weight of 110 tons, are 
suspended from these joists. During the operation of 
sinking the shaft the detaching platform is to be utilised 
for carrying the sinking gear. 

At the level of the pulley shaft is a platform 30ft. by 
16ft., designed to give accommodation for carrying out 
any repairs to the gear, and also to carry the pulley wheel, 
which weighs 10 tons. Holes 20ft. by 2ft. wide have been 
left in the pulley platform to allow free rotation of the 
18ft. diameter pulley wheels. 

The whole of the construction shown is of reinforced 
concrete on the Kahn system, and was designed by the 
Trussed Concrete Steel Company on the following basis :— 
Breaking stress on one winding rope, 195 tons ; deadweight 


of other winding rope, 20 tons ; two cages each weighing 
20 tons, 10 tons; two pulley wkeels, &c., each weighiny 
12 tons, 24 tons; roof, live load, 66 lb. per square foot 
First-floor load: Two tracks considered simultaneous], 
packed with loaded coal hutches, remainder of floor 
1} cwt. per square foot. Loaded hutches, 1 ton each, 
Allowance has been made fora future second floor, loade« 
similarly to first floor, The contractors were Messrs 
Clark and Chapman, of Aberdeen. 








Stresses in Anchor Chains. 


In the memorandum on * Chains and Chain Cables,” 
by Mr. Milton, chief engineer of Lloyd's Register, to which 
we have already referred, there are some interesting cal- 
culations of the stresses which are imposed on the cables 
of ships riding at anchor in different depths of wate: 
Contrary to what might be expected on first thought, 
these calculations show that a cable may be subjected 
to a greater tension when the vessel is anchored in shallow 
water than is the case in deeper water. 

It is difticult, says Mr. Milton, to estimate the stresses 
which actually come upon cables when in use, because of 
the diversity of conditions which they have to fulfil. Some 
figures, however, may be given as to the stresses in certain 
definite circumstances. 

It is evident that the greatest stress at the end which 
is shackled to the anchor cannot exceed the holding powe: 
of the anchor. This depends upon the design and weight 
of the anchor and upon the nature of the ground. An 
anchor which is of admirable shape for holding in shingle 
or sand, might not have sufficient penetrating power to 
be so suitable for use in hard, tenacious clay. It may be 
said, however, that the greatest holding power of an 
anchor in any particular ground is developed when the 
flukes are buried in the ground and the shank is hori 
zontal. In this position the flukes will be at their maximum 
angle with the shank. If the pull of the cable is not 
horizontal but inclined upwards, it will then tend to break 
the anchor out of the ground, the tendency to break it 
out being proportional to the pull of the cable, and in- 
creasing with the angle which the direction of the pull 
makes with the horizontal. 

When a ship is riding at a particular anchorage with a 
long length of cable out, and if there is only a small force 
exerted by the ship upon her cable, a portion of its length 
will lie on the bottom. As the force exerted by the shi 
increases, more of the cable will be lifted from the bottom. 
With a particular force, all the cable will be so lifted, and 
at its junction with the anchor the chain will pull hori- 
zontally. With a still greater force all the chain will be 
suspended, but the extreme end will no longer be bori- 
zontal, but directed upwards at an angle which will be 
greater as the strain becomes greater until the anchor 
breaks from the ground. It will be seen, therefore, that 
the maximum stress which may come on a cable with a 
gradually increasing force exerted by the ship will depend 
upon the holding power of the anchor. 

As an example, consider a steamer which is supplied 
with a 2in. stud link cable. Her outfit of cable would 
be two lengths, each of 135 fathoms, or 810ft. Her 
bower stockless anchor would be required to weigh 
48? cwt., and would be tested to 41.55 tons. The weight 
of the 135 fathoms of cable would be 269 ewt. Owing to 
the buoyancy of the water, its effective weight when 
in use will be 235 ewt. = 11.75 tons, and the effective 
weight of the anchor will be 42} ewt. = 2} tons. We 
will suppose such a vessel to anchor in various depths of 
water. In 20 fathoms the height of hawse pipe being, say, 
2 fathoms above water, the total height of the cable 
fastening above the ground will be 132ft. When half 
the cable length is on the ground, it will be found that the 
horizontal force acting on the vessel to keep the cable 
in that position will be 8.4 tons, and this is that force which 
pulls on the anchor, but the greatest stress on the cable 
is at the point where it leaves the hawse pipe. This will 
be 10} tons, its inclination at that point being 35 deg. 
If the horizontal force increases to 35.3 tons, it will lift 
the whole cf the cable off the ground. The greatest 
stress on the cable will then be 37.2 tons, the inclination 
at the hawse pipe being 184 deg. Any greater pull coming 
on the cable will tend to loosen the anchor. 

If the vessel were anchored in 15 fathoms instead of 20, 
and with the same length of cable out, the horizontal 
forces necessary to keep half the cable, or the whole of it, 
off the ground would be 11.2 tons and 46 tons respectively, 
the greatest stresses on the cable being 12.6 tons and 
49.5 tons in the two cases. If the vessel was in still 
shallower water of 10 fathoms, riding under the same 
conditions, the horizontal stresses in the two cases would 
be 16.16 and 65.7 tons respectively, and the greatest 
tension in the cable at the hawse pipe 66.7 tons. 

In the two latter cases it will be seen that the pull 
coming on the anchor would be greater than its test load, 
although the load on the chain would be less than its 
tested strength, which is 72 tons. 

From the foregoing, it is evident that in shallow anchor- 
ages there is more possibility of the anchors and cables 
being heavily stressed than there is in deep waters. The 
greatest stress which is put on anchors and cables is 





probably when they are used to check the way of the 
vessel in shallow waters. In these conditions the onl) 
limit of stress is the holding power of the anchor. « 

It will be of interest to note the easing effect of having 
a long length of cable out when a vessel is ridiifg under 
conditions which impose impulsive or irregular stresses 
on the ground tackle. 

Supposing the vessel to be anchored in 20 fathoms, it 
is seen that when the effect of wind, tide, &c., is such as 
to exert a horizontal force of 8.4 tons on the vessel, half 
the cable will lie on the ground. If the force is increased 
to 35.3 tons, it will lift the whole of the cable. To do 
this every link of the cable has to be lifted through certain 
distances. The energy to effect this is the product of the 
effective weight of the whole cable into the vertical height 
through which the centre of gravity is raised.;}In this 
case, the figures are: Effective weight, 11} tons ; distance 
through which the centre of gravity is raised 21. 3ft.; 
energy exerted, about 250 foot-tons. It will be seen 
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that in order to lift the whole of the cable the vessel has 
to move backwards through a distance of about 11ft. 
In doing so she has to increase the horizontal pull on the 
chain from 8.4 to 35.3 tons. The energy exerted during 
this traverse must be the same as that employed in lifting 
the centre of gravity of the cable; hence the mean pull 
is about 250 — 11 = 22.7 tons. The resilience due to the 
weight of the cable is seen to be very considerable, and 
must be of great service as regards the security of the 
vessel. There is, of course, an additional amount of 
resilience due to the elastic stretch of the cable, but this 
is small compared with the effect of the weight. 

The 2in. cable has a cross-sectional area of 2 x 3.14 

6.28 square inches. A pull of 8.4 tons would produce 
a stress of 3000 lb. per square inch. This would stretch a 
bar of iron 810ft. long by only lin. A pull of 35.3 tons 
would produce a stress of 12,600 Ib. per square inch, which 
would stretch the same bar 4}in. If, instead of a chain, we 
imagine a bar of iron of the same cross section, we see 
that the load increasing from 8.4 tons to 35.3 tons would 
only increase the length by 3}in. The energy in doing so 
would be only about 6 foot-tons, and although a chain 
cable will be more resilient than a bar of the same cross 
section, owing to the elasticity its form gives it, yet making 
« liberal allowance it is seen that the resilience of the cable 
due to the elasticity of the material is exceedingly small, 
as compared with that due to the weight of the cable 
causing it to sag into a catenary form. 

If the anchorage was in 15 fathoms and the cable in 
similar conditions became so taughtened as to raise it 
from the position where one-half rests on the bettom, 
into the condition where the whole of it is just clear from 
the ground, the centre of gravity of the whole chain will 
be raised 15ft., and the energy exerted in doing so will be 
176 foot-tons. The horizontal movement of the vessel 
required to produce this result is about 7ft. In an 
anchorage of 10 fathoms the corresponding figures would 
be the raising of the centre of gravity of the cable 12ft., 
with an energy of 141 foot-tons and a horizontal imove- 
ment of about 4ft. 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correapondent. ) 
January Quarterly Meeting and Advanced Prices. 


THE first quarterly meeting of the year was held 
in Birmingham to-day (Thursday). Excellent anticipa- 
tions of trade prospects were indulged in by ironmasters. 
Could they be assured that there would be no more labour 
troubles during the year, quite buoyant terms would 
picture the outlook. Orders are offered from all over the 
world in numbers impossible of execution, and merchants 
are prepared to do business independent of prices. But it 
is impossible to tell the course of the workers during 1920. 
They have imbibed such wild ideas of their worth that to 
attempt any foreshadowing of their next demands is 
impossible, It may be that they will learn a little wisdom 
from the farce of the moulders’ strike. On all sides the 
fervant hope was voiced to day that they will do so. 
Prices to-day were largely in suspense. There is a general 
indisposition to do business until the combined effect of 
railway rate increases, enhanced cost of fuel. &c., has been 
ascertained. That a considerable advance in pig iron and 
raw and manufactured iron and steel is immediately im- 
minent is universally conceded. An increase of £1 in the 
cost of pig iron is spoken of as probable, but it is con- 
sidered a liberal estimate. Some sellers talk of being 
satisfied with a 10s. addition. Such business as is put 
through either for raw or rolled iron is subject to the price 
ruling at time of delivery. Most producers, however, 
have withdrawn quotations altogether. Having regard 
to the excess of demand over supply, Midland ironmasters 
do not anticipate any trouble in getting rid of their output 
whatever price developments may dictate. The advances 
in hard coke amount to 3s. 6d. for three months’ contracts 
and 5s. for six months’ contracts in the case of Yorkshire 
supplies, and 2s. on Durham foundry. For Welsh coke 
more than 5s. was quoted. Smelters are not well pleased 
with the position thus created, holding that action might 
have been deferred till the new railway rates took effect. 
As it is, some of the coke ovens, amazing to say, intimate 
that this advance is quite apart from the revision of rail- 
way rates, and that further adjustment will have to be 
made on that head. 


A Good Year in Store. 


Happily there is a steady tone on the iron market, 
the general impression being that a good year is in store 
for the iron and steel trades, providing there can be an end 
of disturbing labour troubles. There, however, is the big 
rub. It is likely that the new price situation will be con- 
sidered broadly and in detail by representative meetings 
of the trade within the next week or so. Orders are 
extremely plentiful, and the works are making somewhat 
better production. While new contracts are taken, no 
firm will give any undertaking as to deliveries. Many 
concerns give no hope of execution of new orders within 
the next three months. The makers of bars, hoops, 
strip, and other Staffordshire finished iron begin the year 
with considerable orders in hand. Until they know 
exactly what increases are to be put on their raw material 
they are, however, not able to say what their new range of 
prices will be. Second and third-class finished iron will 
probably be worth more next week by £1 perton. Marked 
bars are unaltered at £25 10s. per ton (bagis), Galvanised 
sheets at to-day’s quarterly meeting were in great demand, 
recent orders being at the greatly advanced figure in some 
few cases of £45 f.0.b. as a firm quotation, a lower price, 
however, being taken where customers assume responsi- 
bility for extra cost of production; £40 to £41 or £42 
was the general run of prices this afternoon for 24 w.g. 
corrugated material f.o.b. at outports. A most pressing 
matter is still the very unsatisfactory state of transport. 
Not only are wagons greatly deficient, but, owing to the 
excéssive detentions en route, it is impossible to get more 





than 50 per cent. of the normal service from any wagon. 
There are great complaints also of the slow rate at which 
repairs are effected. At the moment, with the home trade 
practically in the hands of our own manufacturers, and a 
world-wide demand for iron and steel products, prices are 
really not the first consideration, and in the main a fairly 
optimistic view is taken of the future. 


Advance in Pig Iron Prices. 


What the amount of the increase in pig iron prices 
will be the smelters profess themselves quite unable at the 
moment to determine, although various amounts are men- 
tioned, ranging between 10s. and £1. T[ have spoken of 
the sharp advance in hard cokes higher up in this letter. 
Fair stocks of foundry iron have been built up, for the 
demand has never relaxed for more than the three months 
the moulders’ dispute has been in progress, and now that it 
is hoped the strike is well over there will be an iramediate 
rush for castings, for lack of which many manufacturers in 
Birmingham and the Black Country have been reduced to 
stagnation. The brighter outlook respecting this long- 
continued dispute therefore gives great satisfaction, this 
being the most formidable obstacle to the trade activity 
pressing in every direction. A great deal of business which 
is being held up must soon be given out, as the urgency is 
growing every day. 


Dearer Raw Steel. 


Raw steel is difficult to get, and all prices are 
this week dearer. Some 4in. billets which are being 
shipped from America are on offer at a figure much below 
that quoted by South Wales makers, but the point has 
not much significance. Pressure is being brought to bear 
by Midland consumers on makers of steel billets in South 
Wales to facilitate deliveries, as the shortage is acute, and 
re-rolling mills are suffering. Prices are higher, as much 
as £17, and even £17 10s., being mentioned for current 
business. It is also difficult to get orders for finished steel 
accepted under £21 15s. to £22, although the nominal price 
is below that. Recent Welsh steel works recommence- 
ments are very welcome to a number of the mills m the 
Birmingham neighbourhood, which have been largely 
dependent on them. 


Staffordshire Iron Trade in 1919. 


Within twelve months of the Armistice Stafford- 
shire marked bars, which are a good gauge of the market, 
were advanced five times, beginning at £17 and ending at 
£25. During the past month a further 10s. was added, 
making the present price £25 10s, The highest price 
attained by marked bars in the squeeze following the 
Franco-German War was £16. On the eve of war in 1914 
they were selling at £8 10s. They are therefore just three 
times the 1914 price, while the buyer no longer gets his 
2} per cent. discount and has to pay carriage. The latter 
part of the year saw a great revival in the galvanised sheet 
trade, but raw material and labour diffculties prevented 
idle mills being brought into commission as the situation 
demanded. Tronmasters in this district learn with a good 
deal of curiosity that the amount of subsidy which John 
Lysaght, Limited, will receive from the Australian Govern 
ment for establishing a native manufacture of galvanised 
iron and black sheets out there will probably average 40s. 
per ton. The average net selling price of finished iron in 
Staffordshire increased from £16 11s. 6d. at the end of 1918 
to £23 15s.in September and October last year, since when 
the market has continued to rise. This inflation cannot be 
characterised in sober terms. With the advance in railway 
rates which are now announced another upward bound, as 
I have shown higher up in this week’s report, is inevitable. 
Under the sliding scale iron workers’ wages have been 
advanced by 62} per cent. during 1919, after deducting 
10 per cent., which came off when the subsidies were with- 
drawn. In the six months following the decontrol the 
advance in prices sent wages up 45 per cent., the sudden 
rise being due in large measure to the withdrawal of the 
subsidies previously paid by the Government to steady 
values. 


Midland Pig Iron in 1919. . 


Stringency characterised the Midland pig iron 
market throughout the year. Latterly there was a 
quickened demand for basic iron to balance the displace- 
ment caused by the subsidence of United States imports 
and the mitigation of American competition in outside 
markets, There has been a sensible falling off in the pro- 
duction. Extensive repairs and adaptations had to be 
made after the intense activity of the war period, and this 
fact accounts in part for thedecline. But it is also attribut- 
able in a measure to the decision of Midland and other 
smelters not to restart a number of furnaces closed down 
through the Yorkshire coal strike, their reason being that 
they cannot depend upon deliveries of coke and limestone, 
and that conditions generally are against economical 
working. 


The Moulders’ Ballot. 


We are anxiously waiting in this district for the 
result of the moulders’ ballot. The most sanguine hopes 
prevail that the men will see the folly of continuing their 
resistance. They have gained as the result of the fifteen 
weeks’ strike only the 5s. a week advance which they, 
together with the forty-eight remaining engineering unions, 
might have received by arbitration without a strike. 
Under different cireumstances the employers might have 
possibly conceded more, but very rightly they took the 
view that it was impossible to ignore the award, particu- 
larly as the other unions had adhered to the wages agree- 
ment, and gone to arbitration. The men must base their 
hopes for a future improvement on the clause in the recom- 
mendations that “‘ future general alteration in wages shall 
be dealt with in accordance with provisions for avoiding 
disputes to be mutually agreed upon.’’ Similar provisions 
in the agreements with the shipbuilding and allied indus- 
tries have proved very useful. The definite intervention of 
the Trades Union Parliamentary Committee in the 
moulders’ dispute is a new departure received with satis- 
faction by some of the labour men in the Midlands district, 





who have contended that the duties and functions of the 
Committee should be extended. 


The Coal Trade. 


The increased cost for the conveying of coal by 
rail is certain to cause dn increase in the price of coal, 
though what this will be in Birmingham is difficult to say. 
Most of the coal now being used in and around Birmingham 
is from collieries in Warwickshire and South Staffordshire, 
and the cost of transit is not so great as was the case some 
months ago, when a large quantity of coal was being 
brought to the city from the Durham and Yorkshire coal- 
fields. Immediately the Birmingham Fuel Overseer 
receives any instructions upon which he can calculate the 
effect of the increased rates, a statement will, it is said, be 
issued detailing the new prices to be charged for the 
various classes of coal. One of the miners’ leaders in the 
Black Country has called attention recently to the growing 
percentage of absenteeism in the district. 


Hardware Advances. 


Prices of various descriptions of Birmingham 
hardwares have advanced with the new year. Among 
these may be named iron screws, which have been reduced 
in discount 10 per cent., and brass screws, on which the dis- 
count has been reduced 5 per cent. Guest, Keen and 
Nettlefold’s, Limited, have taken the lead in this advance. 
Various descriptions of ironfoundry have been increased, 
with the assured prospects of a further rise very shortly, 
while sanitary pipes made at Derby and elsewhere have 
been advanced 24 per cent. to 5 per cent., according tu 
distance of delivery. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is a very confident feeling in the market 
this week as to the continuance of high prices for at least 
the first half of the year, and a belief that trade will become 
more active now that, in all probability, the moulders’ 
strike is to be settled. A ballot has yet to be taken, but 
it is generally assumed that most, if not all, the foundries 
will get to work during the next fortnight, and it is to he 
hoped that they will all work at full pressure to clear 
away the enormous accumulation of orders for castings 
which has resulted from a three months’ stoppage. There 
should soon be some very active buying of raw material 
on the part of engineers all over the country, and this may 
stimulate trade in metals to a very considerable extent, 
and no doubt this buying will be all the freer because 
consumers recognise that no concession in the matter of 
price is at all probable for many months. Prices no doubt 
appear extravagantly high, but they have to be considered 
in relation to the depression of the currency, and probably 
fully 50 per cent. of the price is accounted for in that way. 


Metals. 


The position in the copper market has suddenly 
become much more interesting. Apparently arrangements 
have been made in America between two great competing 
interests to work in harmony and eliminate the previous 
competition, and that is perhaps one of the initial reasons 
for the beginning of the advance in copper; but, of 
course, it has been obvious for some time that copper was 
a long way below the relative prices of other metals. In 
the “« prehistoric ’’ days before 1914 copper frequently stood 
at six times the value of lead and was considered cheap. 
Now if copper were six times the price of lead one wonders 
what would be said about extravagant inflation. The 
appearance of the market now suggests that the rise will 
proceed until the old war prices, and perhaps higher levels, 
have been obtained; but a check to this development 
would be given if the great American loan were negotiated. 
It must not be forgotten that about 30 per cent. of the 
price of copper is represented in the American Exchange, 
and if by reason of the loan further purchases of American 
bills are stopped, that part of the price may be gradually 
eliminated. Meantime the manufacturers of copper and 
brass are rapidly advancing prices to keep pace with the 
new rise in raw meta]. For copper sheets the quotation 
has been raised altogether by £20 per ton to £167 for sheets 
and rods and £173 for bottoms. Copper tubes are quoted 
at 1s. 93d. per Ib. (£200 13s. 4d. per ton) and brass tubes, 
locomotive, at 1s. 7d. per lb. Condenser tubes (brass), 
Zin. o.d. by 18 w.g., have been put up to Is. 10d. per Ib., 
or £205 6s. 8d. per ton, so that the enormous margin for 
manufacturing condenser tubes is more than maintained, 
and is now a little over £100 per ton. The margin for 
manufacturing brass locomotive tubes is only £72 per ton, 
so one supposes that the consumer ought to be thankful 
for this ‘‘ moderation.”” The further advances in the tin 
market are not altogether unexpected, for allowance must 
be made in this connection for the extraordinary price of 
silver. If one considers the price of tin from the point of 
view of the producing countries, where wages and profits 
are calculated in silver, the present price is no higher than 
a pre-war price of about £100 per ton. Our judgment of 
the market is very apt to be vitiated by our persistent 
belief that, according to the old saying, ‘‘a pound’s a 
pound.”’ Let us once recognise that a pound is no longer 
a pound, and much of our astonishment about present-day 
prices will vanish. A ton of tin at quite low prices used 
to be worth 40 tons of pig iron, and it is now worth only 
about 35 tons. It used to be worth about 1000 0z. of 
silver; it is now worth 10500z. One must not be sur- 
prised to see tin go to £400 per ton unless something is 
done soon to rehabilitate our currency. The market for 
spelter has participated in the general upward move of all 
the metals, and one anticipates higher prices in the near 
future. There is, however, a very large speculative 
business going on in the London market, very much more 
being bought by speculators than by consumers ; but the 
galvanising industry will be buying larger quantities of 
spelter this spring, and it seems quite probable that 
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speculators are taking the right view about the future, at 
any rate for six months ahead. In the lead market the 
opinion seems still to be favourable, and there is a large 
amount of speculative business with a view to a further 
advance. America, however, has been shipping some 
metal to Europe, and some Spanish lead is attracted by 
a high price. It is possible that the price may yet rise 
nearer to £50, but when all allowance is made the present 
quotation seems high enough, 


Foundry Iron. 


Business in the foundry iron market was prac- 
tically at a standstill to-day, and one could not say that 
there were any very definite prices quoted. Sellers as a 
rule prefer to wait until after the Birmingham quarterly 
meeting before doing any more trade, and it is hoped that 
then the moulders’ strike will be definitely settled. It 
was stated in the Exchange that the Cleveland ironmasters 
had decided to put their price for No. 3 iron up to £8 15s., 
but that can scarcely be a permanent readjustment, 
because it still leaves Cleveland foundry iron very much 
cheaper than any other; unless it be that the Cleveland 
makers have decided to prolong indefinitely the position 
which makes their iron at 15s. or 20s. below similar iron in 
other districts. There was no Cleveland iron being offered 
here at prices based on the 15s. pertonadvance. Sofaras 
can be seen, the price of Derbyshire No. 3 delivered here 
will be £10, or perhaps £10 5s., next week, when sellers 
begin again to offer it. 


Scrap. 


Dealers in scrap iron and steel are now waiting 
to see what will be the effect of the return of the moulders 
that is, if they accept the terms offered and 


to work ; 
begin work next week. This may have some effect on 
east scrap, which is ridiculously low, but there is a great 


quantity about for sale, besides the rather large stocks 


which the ironfounders have waiting in their yards. A 
return to prices commensurate with those of pig iron cannot 
therefore be expected for some time. There is a market 
for heavy. wrought scrap at £8 5s. per ton delivered, and 
that is about the only market which is open in the scrap 
trade. As for heavy steel serap, it is very plentiful and 
very cheap, but no one seems to be anxious to buy it. 


Steam Turbine Developments. 


A visit to the Stuart-street power station—the 
largest of Manchester’s electricity generating installa- 
tions—is an object lesson in steam power plant develop- 
ment. The station was originally equipped with vertical 
compound steam engines and alternators, but they have 
been gradually replaced by turbo-generators until at the 
present moment there is but one vertical engine set remain- 
ing. The new 25,000-kilowatt set by Richardsons, West- 
garth and the Metropolitan-Vickers Electrical Company 
stands at one end of the huge building, and, unlike the 
other turbine sets, it is raised up on a high foundation 
so that to view the mechanism you have to mount a plat- 
form some 12ft. or 14ft. high. The object in placing the 
set at this elevation while all the others are near the 
floor level was, I understand, to make use of the founda- 
tions which had been occupied by a vertical engine set on 
the same site. At the time of my chance visit the new 
set was running beautifully free from vibration, and giving 
an output of 20,000 kilowatts at 1500 revolutions per 
minute. The barometer stood at 29.3, and the vacuum 
gauge approximated to 28.5in. mercury. I am told that 
the set has so far given complete satisfaction. This set 
alone is capable of developing more than twice the amount 
of current required for the whole of the tramway service. 
Passing into the boiler-house, I found further great changes 
in the steam-raising plant. The smaller generating units 
are giving place to huge Babcock boilers,one of which, with 
a capacity of 100,0001lb. of steam per hour, has been at work 
for a considerable time. Alongside this is a second and 
similar boiler almost ready for ‘*‘ commission,”’ while two 
further boilers of equal size are now in course of erection. 
Mr. Pearce, the city electrical engineer, is a firm believer 
in large units, and his judgment has so far been amply 
justified. When the Barton super-station scheme comes 
to fruition I anticipate that we shall see nothing less than 
25,000-kilowatt sets forming part of its equipment. 


The Motor Car Industry. 


The large aircraft factory at Heaton Chapel, near 
Manchester, which was built during the war by the Govern- 
ment and operated by Crossley Motors, Limited, is about 
to be converted into™a motor car factory operated on 
American mass production methods by the new Anglo- 
American combination of Willvs-Overland-Crossley. This 
magnificent factory is admirably suited to the building 
of motor cars, the buildings covering 13 acres, with ample 
room for extension. It is intended in the first place to 
commence the assembly of Overland cars at Heaton 
Chapel at an early date. The whole of the parts will be 
imported from America and assembled on the dovetail 
moving-platform system, which is already in use in this 
country. The new arrangement will not effect the firm of 
Crossley Motors, Limited, which has works at Gorton. 


Textile Machinery Works Changes Hands. 


During the last few days the well-known business 
of Tweedales and Smalley, Limited, Castleton, near 
Rochdale, has been sold to a syndicate of Rochdale 
capitalists. The business was founded in 1891 by the 
two brothers Tweedale and Joseph Smalley, who were 
formerly employed by Howard and Bulloughs, of Accring- 
ton. The works cover over 12 acres of land, and before 
the war found employment for over 2000 hands in the 
manufacture of cotton-spinning machinery. During the 
war the firm devoted its energies almost entirely to the 
production of munitions, in which branch of work it was 
very successful. 

Barrow-In-FuRNESS, Thursday. 
Hematites. 


There is a rather better position to report so far as 
Barrow is concerned in the hematite pig iron trade. For 


for iron locally, steel makers’ requirements being nil, but 
on Monday there was again industrial activity in the steel 
trade, consequently a good tonnage of iron is now wanted, 
and is taken direct from the blast-furnaces to the steel 
converters. The demand for foundry iron continues to be 
very small. On general home account there is a steady 
demand for metal, and smelters outside of Barrow are 
making good deliveries of metal and orders are fully held. 
For special brands there is a steady demand all round. 
Prices are unchanged, with mixed numbers of Bessemer 
iron at £10 4s. 6d. to £10 12s. 6d., with special iron at 
£11 12s. 6d. per ton, both f.o.t. 


Iron Ore. 


There is a good steady demand for hematite iron 
ore, and native sorts are at 50s. per ton net at mines, with 
Spanish qualities at 52s. 6d. per ton delivered. 


Steel. 


On Monday the steel-producing plant at Barrow 
was restarted. The departments busy are the Siemens and 
the rail mill. There is nothing in the merchant mill or 
the steel foundries, and ship or boiler plates are not likely 
to be rolled at Barrow for some time to come. Steel is 
generally in quiet demand. At Workington there is a 
fair amount of activity. Steel prices are steady, with 
heavy rails at £17 10s. to £18 per ton, with light sections 
at £19 5s. to £21 perton. Billets are quiet at £17 per ton, 
and ship plates are at £18 15s., with boiler plates at £24 











during the shortage of potash, took such an active part in 
the recovery of the commodity from furnace fumes. At 
the present moment plans for a large new steel works are 
being pushed on with, about 20 acres of the site having 
been cleared. Arrangements have been made securing to 
the company a water supply of about a million gallons 
daily, and the resources of ironstone are ample for any 
possible requirements. From these facts it will be 
gathered that the ambitions of North Lincolnshire as a 
coming steel centre of considerable importance will be a 
force to be reckoned with in future, and, realising the 
possibilities, the local authorities are taking steps to weld 
into a whole the several townships in which these develop- 
ments are taking place. A few years, therefore, may see 
further great changes. Certainly the last twelve months 
have been full of activity in the direction indicated. In 
fact, Lincolnshire as a county appears to have a great 
future as an iron and steel producer, which is not surprising 
seeing its very favourable situation—a handy strip of 
coast-line, inland water carriage, plenty of coal within 
easy reach, and an abundance of iron and limestone. 
The county town is undergoing a similar experience, for 
the demands of the war have broadened manufacturers’ 
ideas. Lincoln and its neighbouring towns are no longer 
agricultural engineering centres only, but are reaching out 
into the realms of railway rolling stock building and the 
construction of road transport vehicles, as well as becoming 
actual makers of steel, whereas they formerly obtained it 
almost all from Sheffield. 


per ton. 
Shipbuilding and Engineering. 


a fortnight’s holiday. 
ing the whole of the attention. 
placement and the other 20.500 tons. 


of 16 knots and 15 knots respectively. 


Fuel. 


remains at 36s. per ton delivered. For coke there is a 
full request, and East Coast sorts are at 57s. per ton 
delivered. 








SHEFFIELD 
(From our own Correspondent. ) 
North Lincolnshire. 


made the Frodingham and Scunthorpe districts of North 
Lincolnshire an offshoot of Sheffield as far as the iron and 
steel industries are concerned, but the opportunity was 
not taken advantage of, though that rich ironstone area is 
easily accessible to Sheffield, and South Wales interests 
thereupon took a serious hand in the development of the 
place, principally through Lysaght’s, whose property 
there must have cost two millions at least. Not that 
Lysaght’s were the first to make steel in North Lincoln- 
shire. The pioneers, I believe, were the Frodingham Iron 
and Steel Company, which, together with the Appleby 
Iron Company, now belongs to that Sheffield-born com- 
bine, the United Steel Companies, Limited. But John 
Brown and Co. probably was the first of the big steel con- 
cerns to recognise the great importance of the accident 
which revealed the Frodingham and Scunthorpe districts 
as rich ironstone-yielding Jands,and Brown’s property, 
the Trent Iron Company, is the oldest works of the kind 
in North Lincolnshire. I remember when I was over the 
works a few years ago there were three blast-furnaces and 
a very fine old beam engine, which had been in daily 
operation for generations and was in as good working 
order as ever. Many changes have occurred since then. 
For instance, Brown’s were only making iron at Froding- 
ham in those days. Now the great Sheffield company has 
there one of the finest steel foundries in the country. 
Indeed, some of the work formerly done in Sheffield is 
carried out at Frodingham, including the making of railway 
wheel centres, locomotive castings, special castings for 
cement grinding and crushing machinery, &c., thus reliev- 
ing the pressure at Sheffield and enabling important recon- 
struction developments to be carried out there. The 
moulders’ strike, of course, upset calculations altogether, 
but with a resumption of work in the foundry there is no 
doubt Brown’s will forge ahead again in the manufacture 
of such things as cast steel gearing for agricultural ma- 
chinery of all kinds. When the regrettable interruption 
came, three months ago, the company was in the course 
of building a number of houses for the very men who 
struck. 


Further Developments. 


But there are other interests carrying out a 
development policy in North Lincolnshire, and evidence of 
this will be seen in the Normanby Park Steel Works, 
where big extensions have been made in the last few years. 
This property figured in the five millions deal put through 
last autumn by the South Wales group headed by Mr. H. 
Seymour Berry, Mr. D. R. Llewellyn, and Lady Rhondda, 
under an agreement which transferred to them the control 
of Lysaght’s sheet iron and steel works. Then the Red- 
bourn Hill people, whose basic iron is one of the well- 
known brands, are continuing their policy of development 
with the object of placing their iron and steel works 
amongst the most important in the country. Another 
enterprising concern in the district is the North Lincoln- 
shire Iron Company, Limited, whose projects include the 
installation of a modern tar-macadam making plant, with 
a capacity of 20 tons per hour, and an extension of the 
mills for treating slag for road material. Although only 
two furnaces were in blast last year, the production of iron, 
chiefly basic, reached about 80,000 tons. A third furnace 
will be blowing shortly, and a fourth is being adapted for 
mechanical charging. It was the managing director of 





almost four months there had been a very limited demand 





There is activity again in these trades after almost 
Merchant construction is oceupy- 
Progress is being made 
with the two Cunard liners, one being 27,000 tons dis- 
They are for inter- 
mediate passenger and cargo service, and will have speeds 


The demand for steam coal is brisk, and the price 


THERE was a time when Sheffield might have 


The Canal System. 


Speaking of inland water carriage, the Sheffield 
Development Committee seems determined not to allow 
the question of the modernisation of the waterway from 
Sheffield to the sea to drop, and a Bill is to he promoted 
giving a great impetus to the scheme. The ultimate idea 
is to so widen the canal and strengthen its banks that 
petrol-driven motor barges up to 1000 tons may be put 
into service to form a line of fast cargo carriers between 
Sheffield and the coast, passing through or near to impor- 
tant coal gnd other industrial areas. There has been for 
vears, of course, a fairly considerable weight of raw 
material and finished productions brought into and sent 
out of Sheffield by means of the canal, but the methods of 
propulsion are hopelessly out of date, the vessels are too 
small and slow, and no encouragement has ever been 
received to change this state of affairs until recent days. 
Now there is talk of obtaining compulsory powers of pur- 
chase from the owning railway companies, and, in view of 
the higher railway rates. this particular reform may be 
expedited. Certainly if it is ever proposed to actually do 
anything it is about time words gave wav to action. 
Another matter in which the Development Committee is 
interesting itself is in familiarising distant parts of the 
world with the nature of Sheffield’s industries. Just 
recently I saw in the basement of Australia House—-the 
Commonwealth’s handsome building in the Strand—a 
cinematograph exhibition designed to show the great 
developments taking place in Australia, especially in the 
matter of iron and steel production and constructional 
steel manufacture. That is just Sheffield’s idea, and next 
week the Lord Mayor is inviting manufacturers, foremen, 
and other officials and members of the general community 
—in three groups—to witness an exhibition of films 
reproducing actual scenes from various Sheffield works, 
with brief explanatory facts furnished in the very pointed 
way peculiar to cinema shows. Thereafter the film will 
commence a prolonged world tour, visiting all the great 
markets overseas and leaving behind a trail of literature 
giving details of what Sheffield and the district makes 
and the terms upon which the goods are offered to overseas 
buyers. This is one of the city's side-lines of reconstruc- 
tion, and, although Sheffield, I believe, was the pioneer 
in the matter, it has now been taken up in Glasgow, 
Manchester, Birmingham, and elsewhere. 


A Colossal Blunder. 


Writing without direct knowledge as to which 
way the vote of the moulders has gone regarding the 
latest offer to the men, I can say that, so far as Sheffield 
is concerned, an end of the dispute is the thing desired 
above everything else. Speaking the other day at Peni- 
stone, Mr. M. Humberstone, one of the permanent officials 
of the National Federation of Steel and Iron Workers, 
referred to the strike as one of the most colossal blunders 
of the last thirty vears, bringing to the verge of starvation 
thousands who, though they would in no way benefit by 
the settlement, yet were indirectly connected with the 
strike. He instanced a case in Sheffield in which a man 
sold his Jast piece of furniture in order to buy his children 
food, and added that after about fourteen weeks the 
Moulders’ Executive had decided to recommend the 
acceptance of certain terms whereby the men might return 
to work. Those terms were exactly the same as could 
have been accepted without the men going out on strike. 
Personally he had always advocated compulsory arbitra- 
tion. He hoped the trade union world was going to learn 
a sharp lesson by the dispute, and that machinery would 
be set up which would entirely obviate strikes in future, 
with their untold misery for the workers. Would that 

all trade union officials talked like that. The counsel of 
such a man is more precious than gold if the workers would 

only listen to it instead of standing open-mouthed listening 
to the clap-trap of men who, with salaries assured, lead 

their victims to misery and the country’s trade to ruin. 

If a League of Nations is required in Europe a League of 

Industrialists is a still greater need at home, for in the 

name of liberty the worker is surrendering his right to 

think and to act according to his better judgment. When 

naval end military leaders make mistakes, an inquiry is 

demanded into the circumstances. It would not be a bad 

idea if the rank and file of the moulders now demanded an 

inquirv into the question of who was really responsible for 

what Mr. Humberstone describes as a colossal blunder. 


General Conditions. 


With a reopening of business at the foundries 
there should be an extraordinarily busy time ahead for a 
long time to come, for, quite apart from the piled-up 
arrears of work, orders which have been deliberately with- 
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held because of the strike and impossibility of delivery will 
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be coming forward in considerable volume. Castings for 
railways, agricultural engineers, and for marine work are 
very badly needed, the first-named particularly. Indeed, 
orders for railway material and construction are coming 
forward very well now, considering the impossibility of 
forecasting the future beyond a few days. Craven’s 
Railway Carriage and Wagon Company has just informed 
me that a contract has been placed with the firm by the 
Lancashire and Yorkshire Railway for the supply of one 
hundred 12-ton covered wagons. Inquiries and orders are 
coming in from all parts of the world for steel and various 
steel products. The fact is there are no stocks anywhere, so 
that the character of most of the business now being offered 
is of the hand-to-mouth order, with all the feverish haste 
for delivery which usually accompanies it. Some of the 
steel makers are embarrassed with the quantity of orders 
which could no doubt be dealt with much more easily if 
pig iron supplies were freer. As pointed out in previous 
letters, however, the growth of blast-furnaces has not kept 
proportionate pace with that of steel-making furnaces, 
with the inevitable result. Of scrap there is, of course, 
a plentiful enough supply if railway facilities would only 
allow deliveries just when and how they are wanted ; 
but that is out of the question. The question of the effect 
of the new railway rates is one of the most important 
under discussion, and every one will now be glad to learn 
the worst. It is not long since Sir Charles Ellis, presiding 
at a meeting of John Brown and Co.—in the absence of 
Lord Aberconway—expressed the view that it would be 
wiser to increase passenger fares, if an advance had to be 
made, than to place any more restrictions upon the course 
of trade. And there is no doubt that what Sir Charles 
said other leading manufacturers were thinking. How- 
ever, it is not to be as they wish, and the best will have to 
be made of a bad job. At the moment there is no foreign 
competition worth mentioning. Sheffield’s exports to 
the States show an increase in almost all cases. The 
export of Bessemer and Simens steel billets and bars rose 
from 60,425 lb. in 1918 to 301,2591b. last year; ditto 
sheets and plates, from 780,9101lb. to 1,173,117 Ib.; 
crucible or electric steel ingots, &c.; from 3,806,587 lb. 
to 4,035,328 1b.; ditto plates and sheets, 1,286,225 1b. 
to 1,509,429 lb. Saw plates, however, fell from 39,424 Ib. 
to 14,269 lb., table knives from 3358 dozen to 1626 dozen, 
and butchers’ and shoemakers’ knives from 13,600 dozen 
to 12,476 dozen, but razors rose from 736 dozen to 4799 
dozen. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Trade Prospects. 


Better things industrially are hoped for in the 
North of England during the year just opened. A quiet 
optimism prevails, and everyone is looking forward to a 
prosperous year. Industrially the position of the district 
is stronger than at any time within its long history. Works 
have béen remodelled and extended, new plant has been 
installed, and iron and steel manufacturers, shipbuilders, 
and engineers are equipped as they were never before to 
meet the stress of world competition. If the industrial 
future of the district is to be made secure, however, it is 
imperative that the strife which so frequently clogged the 
Wheels of progress during the past year should cease, 
and there must be a solemn determination by employers 
and employed to stand firm and united. With this 
willing co-operation there is no doubt that a period of 
great prosperity looms ahead for all concerned. Not only 
have ive years’ arrears of production to be made good, 
but the terrible devastation of war calls for works of re- 
construction on an unparalleled scale. In this work of 
reconstruction the products of the North of England will 
lay an important part, and the demand, therefore, is 
ikely to be enormous for some years to come. We have 
not yet reached, it is true, a termination of our troubles 
in the industrial world, but the indications are that labour 
realises as clearly as does the employer that industrial strife 
is cutting at the roots of our national prosperity, and there 
are real hopes that in this respect the worst is behind us. 
So far as the iron and steel trades on the North-East Coast 
are concerned, it is gratifying to record that the most 
cordial relations exist between the workers and the 
employers, and this spirit of mutual goodwill constitutes 
a substantial pledge of the continuance of that peace upon 
which the prosperity of the industry depends. Pig iron 
producers are looking forward to an exceptionally busy 
time. At present there is an overwhelming demand both 
from home and abroad, but they are somewhat unfor- 
tunately placed, and are only able to cope with a small 
portion of it. Increased production would be welcomed, 
but in their endeavours to attain this end ironmasters are 
greatly hampered by the shortage of railway material and 
the inadequate railway facilities. In the finished iron and 
steel trades orders are simply pouring in from all quarters, 
and the works are assured of active employment for some 
considerable time to come. The outlook in the shipbuild- 
ing and engineering trades was never brighter. Every 
firm has on its books sufficient orders to keep the yards 
and works in full operation for the next two or three 
years. 


Iron and Steel Exports in 1919. 


A striking and most encouraging feature of the 
export trade of the Cleveland district as revealed by the 
statistics for 1919 is that, except for the year 1915, the 
past twelve months has been the first occasion when the 
export tonnage of manufactured iron and steel has exceeded 
the tonnage of pig iron shipped abroad. This is a develop- 
ment entirely in favour of British,industry. A ton of 
finished material represents a good deal more in value to 
the country and a good deal more in wages and employ- 
ment to the British working man than a ton of pig iron, 
and the whole trend of the development in the industry is 
in the direction of the continuous process from the smelting 
of the iron ore to the production of the manufactured iron 
and steel goods of which the world at the moment is in 
such pressing need. Thus the probabilities are that the 
period when there were two million tons of pig iron ex- 
ported from the Cleyeland district in a single year, as in 





1910, will never return, but the advance from 134,463 tons 
of manufactured iron and steel shipped in 1918 to 259,572 
tons shipped in 1919 encourages the hope that the country, 
and the Cleveland district in particular, is going to take a 
larger share in the production of steel for the great markets 
of the world overseas. India at present is taking the 
lion’s share of the exports, but throughout the Far East 
we have valuable markets, and there is a growing demand 
from our nearer neighbours in Europe. The total export 
of pig iron from the Cleveland district in 1919 was 256,651 
tons, as compared with a total of 410,917 tons in 1918. 
Since the end of 1909 there has been a steady decline in the 
volume of pig iron exports, which have fallen from approxi- 
mately two million tons to about one-eighth of that total. 
To a large extent the unduly prolonged export restrictions 
curtailed the overseas trade, but the output of pig iron 
throughout the year fell so far short of home needs that at 
the best little was available for export. In 1918 about 
70 per cent. of Cleveland’s total pig iron export went to 
France, but the termination of hostilities rendered France’s 
need of supplies less pressing, and the adverse state of the 
exchange afforded a strong inducement to her to reduce 
her imports. Moreover, home production was rapidly 
expanding, and there was a rapid contraction in exports 
to France, the total for the year being about 44,000 tons, 
as against 293,000 tons in 1918. Similarly the exports to 
Italy were reduced, Belgium became a very extensive 
buyer, and, whilst the volume of trade with the neutral 
countries was not large, there is promise of better things 
when circumstances perinit. 


Cleveland Pig Iron Prices Advanced. 


The outstanding feature in the Cleveland pig iron 
trade this week is the announcement of an advance of 15s. 
per ton in the case of Cleveland pig iron and 20s. per ton on 
East Coast hematite. The advances, which have been 
long anticipated, are intended to cover not only the in- 
creased cost of production consequent upon the higher 
railway rates for raw materials, but also extra costs in other 
directions. But, although the announcement has dis- 
pelled much of the uncertainty which has existed during 
the past few weeks, and has afforded a solid basis for the 
fixing of contracts, makers are distinctly slow in opening 
their books to new business. The fact is that, even 
though prices are fixed, the supply of iron is no better, 
and now that there is a prospect of the end of the moulders’ 
strike, consumption is likely further to outstrip supplies. 
Happily, when the foundries do restart they will all have 
fair stocks to work on, but there is urgent need of a bigger 
output of iron to meet the very pressing demand. Other- 
wise the expansion of the export trade must continue to 
be retarded by short supplies, and, as under the new con- 
ditions the export trade promises to be of a most lucrative 
character, it would be doubly unfortunate. The policy 
as regards coal of ‘‘ making the foreigner pay ’* seems to 
be the principle which has inspired the Cleveland iron- 
masters in their decision with regard to prices. For it is 
to be noted that whilst 175s.per ton for Cleveland pig 
iron and 220s. for East Coast hematite is to be the extent 
of the advance to home consumers and 5s. per ton more 
in each case to buyers in Belgium, France, and Italy, the 
prices to be charged elsewhere in the foreign markets are 
to be a matter for individual negotiation. In other words, 
there is to be a free market, and such is the demand that 
already as much as 209s. is talked of for Cleveland iron 
from neutrals, although there is no definite news of con- 
tracts being fixed up. 


Iron-making Materials. 


There is little business passing in the foreign ore 
trade, but both'prices and freights are trending upwards, 
and best Rubio ore is at a minimum of 56s. 6d. per ton 
ex-ship Tees. The coke position, far from being any easier, 
is still decidedly stringent. Makers are in some cases 
declining to renew contracts until there is a decision as 
regards prices. But the better cokes have already gone 
up 2s. 6d. per ton to 53s., and there appears to be some 
doubt whether any change will be made in the price of 
average blast-furnace kinds, which are now standing at 
48s. at the ovens. Of course, there is a free market in 
coke, and substantially higher prices could be realised, but 
in some quarters there is an indisposition to force up prices 
to the ultimate detriment of the trade. 


Manufactured Iron and Steel. 


All the steel works restarted on Monday after a 
holiday period of ten days, during which extensive and 
much-needed repairs and alterations were carried out. 
Much depends upon the supply of suitable wagons placed 
at the disposal of the trade, and hopes in that direction are 
not high, but subject to the difficulties of distribution being 
surmounted the outlook in the finished iron and steel trade 
is very bright. There is an enormous volume of inquiry, 
and all the works have plenty of orders in hand to ensure 
busy employment for some time to come. The extent of 
the rise in prices, however, has yet to be determined, and 
until that is done no business is possible. Meanwhile 
quotations are quite nominal, the following being the 
principal figures :—Common iron bars, £22 10s. to £23; 
marked bars, £25 10s.; steel angles and joists, 4-ton lots, 
£18 5s.; steel ship plates, £18 15s.; tees, £19 5s.; rounds 
and squares, 3in. to 5}in., £19 17s. 6d.; under 3in., £21 10s.; 
flats, £18 15s. to £21 10s., according to size; heavy steel 
rails, £17 10s. 


The Coal Trade. 


Business on the Northern coal market is still 
very difficult to negotiate. The scramble for supplies 
continues without intermission, but fuel of every descrip- 
tion is so scarce that only oddments at famine prices 
are procurable. There has been rather extensive requisi- 
tioning on account of official requirements, mainly for 
London and the South, which has tended to render the 
spot position still more strenuous. There are very full 
and heavy loading turns up to the middle of the month, 
but after that the position is not quite so tight. Boats 
are plentiful, but the work of loading proceeds at a slow 
pace, which means that the costs of teeming, trimmings, 
&c., are forced up to abnormal proportions. The demand 
from abroad is heavy in all branches. Bunkers are a par- 





ticularly strong feature of the market, and the competition 
for supplies is very keen, prices being always a secondary 
consideration. Coke shows little alteration, and remains 
at about 110s. for any description for export. The demand 
is extensive and pressing. Furnace and foundry coke for 
home use shows no change and remains at 48s. for medium 
furnace qualities. The following are the forward open 
market quotations :—-Northumberlands: Best Blyth 
steams, 110s.; Tyne prime steams, 105s.; second steams, 
100s.; best steam smalls, 90s.; second smalls, 80s. to 85s.; 
unscreened, 95s. to 100s.; best screened households, 110s. 
Durhams: Best gas, 95s.; special Wear gas, 95s. to 100s.; 
second gas, 85s. to 90s.; smithy and coking unsereened, 
85s. to 95s.; bunkers for British boats for spot, 100s.; 
neutral steamers, 100s. to 110s. 


Big Ironworks’ Deal. 


The interest of Dorman, Long and Co. in the 
industries in the North has just been increased by the 
acquisition of the properties of the Carlton Iron Company 
in County Durham. Besides interests in the South of 
England, Dorman, Long’s are associated with Bell 
Brothers, Sir B. Samuelson and Sons, and the North- 
Eastern Steel Works, while they are also owners of the 
Britannia Steel Works, Middlesbrough, and the Warrenby 
Steel Works, near Redcar, where extraordinary develop- 
ments are taking place. The main purpose for the acquisi- 
tion of the Carlton undertaking is to ensure an ample 
supply of coal, for amongst the possessions of the Carlton 
Company is the Mainsforth Colliery, near Ferryhill. There 
are also three blast-furnaces engaged in the manufacture 
of ferro-manganese—two of which are now in blast— and 
an up-to-date by-product plant. 








SCOTLAND. 
(From our own Correspondent.) 


A Holiday Week. 


Busryess has been practically at a standstill 
during the past week owing to the New Year holidays, and 
it will be Monday before a general resumption is made 


Pig Iron. 


The Scotch pig iron market has been very firm 
throughout the past year. Even though the demand on 
Government account had fallen to an almost negligible 
amount, the output was considerably below requirements, 
and the pressure on the works has been very severe 
throughout. The withdrawal of subsidies meant a big 
rise in prices, but orders continued to pour in regardless 
of price. Hematite was forced up to £10 15s., No. 1 
foundry £10 7s. 6d., and No. 3 foundry £10 2s. 6d. per ton, 
with export values at least 10s. per ton more. Makers, 
however, have been unable to entertain export business to 
any extent, and the prices quoted are of little value, as 
almost anything could have been obtained for guaranteed 
deliveries. At the time of writing prices are stiffening up, 
and an advance of 7s. 6d. per ton is already announced, 
owing to the question of ore and higher oncost charges, 
and doubtless the new railway rates will mean stil! further 
advances. The output has been greatly interfered with 
during the year, which may be gathered from the fact that 
at the end of June the number of furnaces in blast was 72, 
while in October the number had been reduced to 46. 
The shipments for the past year amounted to 28,000 tons, 
compared with 5000 tons in 1918 and 191,000 tons in 1914. 
At present orders are fairly plentiful both for home and 
export, and makers will easily dispose of outputs. The 
supply of ore is sufficient, considering the number of 
furnaces in blast. 


Iron and Steel. 


Throughout the past year steel and iron works 
have been faced with a preponderance of inquiries, and 
production and business has been further complicated by 
labour troubles from time to time. The question of 
deliveries has dominated the situation all along, and con- 
sumers have evidently been regardless of costs altogether. 
Steel plates were at the beginning of 1919 as follow :— 
Ship plates, £11 10s.: boiler plates, £12 10s.; angles, 
£11 2s. 6d.; while at the end of the year values had risen 
to £19 15s. for ship plates, £24 10s. for boiler plates, and 
£19 5s. for angles, all delivered Clyde area. For export 
£3 and £4 per ton extra could be obtained. Steel sheets 
are now also quoted in the region of £24 per ton, and 
galvanised material £30 per ton. Scrap material has 
been more plentiful and of better quality, but fuel has 
been both scarce and of poor quality. The outlook for 
the present year is satisfactory as regards the demand. 
Local consumers, particularly shipyards, have an enormous 
amount of work on hand, and steel works are likely to be 
employed to their fullest capacity. The same may be 
said of the malleable bar iron works, which also have been 
almost entirely occupied with local business throughout 
the year. Crown bars are now in the region of £22 10s. 
f.o.t. makers’ works. Export orders are being continually 
received, and with a sufficient expansion in output shipping 
could be of a very considerable tonnage. Steamers are 
more plentiful, and, though freights are very high, overseas 
consumers seem prepared for any charge. With the present 
attitude of labour it is very probable that all prices will 
yet suffer considerable advance, and the first adjustment 
will have to be made as a result of increased railway charges. 
In any case, in the meantime, contracts are all safeguarded 
by a covering clause. 3 


Coal. 


The coal trade, like other branches of industry, 
has suffered from unsettled labour conditions during the 
past year. Though outputs now appear to be steadily 
increasing, the total production still necessitates consider- 
able precaution in order to preserve home supplies, even 
allowing for the fact that the control has in this respect 
almost been removed. .Meagre deliveries have been a 
feature throughout, and the shipping department has 
suffered in consequence. Transport difficulties and changes 
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in prices have played their part in making business diffi- 
cult to conduct, the market from time to time having 
been placed in a more unsettled condition. Household 
fuel has never been plentiful, and the latest reduction in 
the price of this commodity has tended towards a greater 
scarcity. Strict supervision has been kept over exports 
from the West of Scotland, and the collieries have felt the 
conditions very keenly, other districts being more able to 
take advantage of the high prices obtainable for neutral 
cargoes. Also a considerable proportion of the West of 
Scotland business is for bunker coal for coastwise traffic, 
and this also suffered a reduction in price. At the time of 
writing collieries generally, but more particularly in the 
East of Scotland, are well contracted, and the outlook is 
fairly satisfactory. Current export prices are as follow :— 
Allied shipment: Ell coal, 65s. to 68s.; splint, 71s. to 72s.; 
treble nuts, 15s. Neutral: Ell, 83s. to 86s.; splint, 88s. 
to 90s.; treble nuts, 78s. 6d., f.o.b. Glasgow. First-class 
steams, 70s.; third-class steams, 66s.; treble nuts, 65s. 
to Allies, and first-class steams, 100s. to 105s.; third-class 
steams, 85s. to 90s.; treble nuts, 72s. 6d., to neutrals, 
f.o.b. Methil or Burntisland ; best steam, 78s. 6d.; Allied, 
95s.; neutral and secondary qualities, 65s. Allied and 
68s. per ton neutral, f.o.b. Leith. ; 








AND ADJOINING COUNTIES. 


(Prom our own Correspondent. ) 


WALES 


The Mining Industry. 


THE future of the mining industry is still wrapped 
in obscurity, and, although negotiations between the 
Government and the coalowners are still proceeding relative 
to the future financial basis, with what success has not 
been reported, it does not appear to be any too hopeful 
that the miners, or perhaps their leaders, will show 
readiness to accept any possible agceement that may be 
come to. It is predicted that the crisis will come about 
March or April, but meantime one or two of the miners’ 
leaders are assiduously carrying on their campaign for 
the complete abolition of private ownership. Mr. Vernon 
Hartshorn is playing a leading réle in attacking the coal- 
owners. He has undoubtedly displayed cleverness recently 
in evading main issues, and has not hesitated to mislead 
his audiences and readers concerning coal trade profits. 
One of his recent statements was that an enormous profit 
was being made on the coal export trade, and that instead 
of the workmen getting the benefit, it was passing into the 
pockets of the wealthy classes. No one knows better 
than Mr. Hartshorn the basis upon which colliery profits 
are dealt with, and that under the Coal Mines Control 
Agreement it is provided that in no case shall the total 
amount of profits retained exceed six-fifths of the pre-war 
profits standard. Mr. T. C. Graham, who is the managing 
director of Graham’s Navigation (Merthyr) Collieries, 
Limited, and has taken the field against Mr. Hartshorn, 
has exposed the methods of the latter very forcibly, and 
has roundly accused the trade unions of being responsible 
for the present difficulties and high costs of living and 
production by reason of their preaching the policy of low 
production and high wages, with the result that their 
followers cannot now be induced to put forth that energy 
which is required for a larger yield. Mr. Graham has 
taken the returns of colliery profits, and points out that 
for each £1 profit in 1909-13 the profits during the war 
period 1914-1917 were £1 12s., and compares this with the 
increases conceded to the workmen. Taking the figures 
from the cost sheets of his own company, and taking the 
middie year of the first period named (1911), Mr. Graham 
shows that for every £1 they paid per ton in workmen’s 
wages in that year they are now paying £3 14s. As 
illustrating how impossible it is for “ struggling house- 
holders and languishing industries to have cheap coal,” 
Mr. Graham points out that for every £1 which they spent 
in 1911 they are to-day spending on the following :— 
Pitwood, £3 10s.; stores, £5 17s.; stable expenses, £5 9s.; 
and local rates, £6 12s. 


Costly Stoppage. 


Work was resumed at the Ebbw Vale Steel and 
Tronworks on Monday for the first time since July last, 
when it ceased because of the strike of the skilled trades- 
men. The official report of the Ebbw Vale Joint Industrial 
Conference discloses the fact that, according to Mr. Fred 
Mills, the chairman of the company, the stoppage of work 
cost the company round about £250,000, while the loss in 
wages to the workmen is calculated at £224,000. Mr. 
Mills referred to record repair work which had been per- 
formed, particularly concerning No. 3 furnace, Victoria, 
upon which until the newest furnaces are completed the 
success of the ironworks very largely depends. During 
the whole of his experience Mr. Mills confessed that he 
had never seen men putting their backs into any repair 
job like they did into that, so much so that he believed 
the society came down and complained. At all events, 
the furnace was repaired in two weeks, and similar work 
had never been done under five weeks before. To hear of 
such attivity on the part of workmen is very refreshing. 


Colliery Enginemen. 


According to a statement concerning the recent 
interview between a deputation representing the South 
Wales Association of Colliery Enginemen and Craftsmen 
and the representatives of the Coal Controller, another 
effort was made to remove the anomaly created by the 
decision not to pay the proportion of the Sankey Award 
and war wage on the thirds paid for week-end work to 
continuous worke's, such as enginemen and _ stokers. 
The deputation contended that where one-third or two- 
thirds of a shift was paid to week-end workers, one-third 
or two-thirds of both the Sankey Award and war wage 
should also be paid. The refusal of the coalowners to 
pay certain classes of enginemen for the quarter of an 
hour worked in excess of the 7} hours each day was likely. 
so the deputation stated, to end in the workmen refusing 
to work more than 46} hours per week, as contained in 
Mr. Justice Sankey’s report. With regard to payment of 
the war wage to craftsmen when working overtime, the 





deputation was given to understand that that question 
would be the subject of a further joint meeting between the 
coalowners and the craftsmen’s representatives. 


Tin-plate Profits. 


The high prices obtainable for tin-plates has been 
followed, as was expected, by a demand on the part of 
the workmen for an increased share in the profits accruing. 
The six trade unions which form the workers’ side of the 
Joint Industrial Council in the tin-plate industry have 
decided jointly to present a request to the employers’ 
association for a general advance to all employees of 50 
per cent. on their wage basis, and that the Joint Industrial 
Council be convened within a fortnight. The fluctuations 
in tin-plate values in South Wales have been unusually 
violent. It was only in June last that employers and 
workmen were keenly concerned about American com- 
petition. The United States had in four years doubled 
their output, and not only were markets abroad, pre- 
viously held by We'sh producers, captured by the Ameri- 
cans, but the latter even sent supplies to this country 
at a figure at which they could not be manufactured here. 
But labour disputes in the States have put a different 
complexion on the situation. Production in America 
has been reduced, so that they are unable to meet domestic 
or foreign demands. 


Attitude of Labour. 


So far in only one case has a resolution in favout 
of the acceptance of the wages terms of the Governmen 
to railwaymen been passed at meetings in this district 
while in nearly a score of places have the terms been 
rejected, including all the chief centres, such as Cardiff, 
Newport, Swansea, Barry, Port Talbot, &e. In a number 
of instances the offer is described as inadequate to meet the 
present cost of living, and the demand of the men is for 
full nationalisation. In the case of the proposals for the 
settlement of the moulders’ strike Cardiff ironfounders, 
coremakers, and dressers at a joint meeting decided by an 
overwhelming majority to reject the terms. 


Municipal Schemes. 


Newport ratepayers at a meeting on Monday 
decided by a vote of 307 to 166 against proceeding with 
the construction of a new reservoir near Talybont, with an 
aqueduct to Newport and subsidiary works. It was 
stated that the Talybont scheme would be £12,000 a 
year cheaper than the Severn Tunnel! scheme, while in the 
opinion of Dr. Howard Jones, the medical officer, Newport 
would save £60,000 a year in soap alone, as the Severn 
Tunnel water was so much harder than the Talybont 
water. According to the Cardiff City Treasurer, . the 
Capital of Wales during the next five or seven years will 
have to raise upwards of £3,000,000 to meet capital 
expenditure, chiefly for waterworks, housing, education, 
and publie works. 


Tin-plate Deal. 


Negotiations which for some months past have 
been in progress were concluded during the latter part of 
last week for the sale of the Duffryn Steel and Tin-plate 
Works, Morriston, and the purchasers are Mr. Llewellyn 
Davies, of the Mardy Tin-plate Works, Gorseinon, and 
the Pantyffynon Works, Carmarthenshire, and Mr. F. R. 
Phillips, of the Bryn Tin-plate Works, Pontardawe. The 
purchase price is between £750,000 and £1,000,000, a 
figure which in pre-war days would have been regarded 
as extremely high. The property, which has now 
changed hands, comprises sixteen  tin-plate mills, 
two sheet mills, and a steel works, which is among 
the largest in the district. Their capacity is 
rather over 100,000 tons of steel per annum, and over half- 
a-million boxes of tin-plates, but, owing to the restriction 
operating generally in the trade, these figures are in excess 
of present production, while the two sheet mills have not 
been working for some time past. The works were esta- 
blished by the late Mr. Daniel Edwards in 1871, and were 
carried on by his son, the late Mr. W. H. Edwards for 
many years, the latter being responsible for many improve- 
ments and extensions. Subsequently the works came for 
the most part into the possession of his only son, Councillor 
Bryn Edwards, who is in a delicate state of health. It is 
the intention of the purchasers for the time being, at all 
events, to run the works as they are at present. 


Current Business. 


Operations on the coal market during the past 
week have been rather restricted for the reason that 
supplies are still very scarce, and there is every prospect 
of present firm conditions continuing into February. 
Loading stems are very congested, and it is only in isolated 
instances that any concession on prices can be secured for 
absolutely spot shipment. The general run of quotations 
for superior large coa’s is 105s. to 110s., and for ordinary 
second qualities, ordinary drys, and Monmouthshires 
100s. to 105s. No. 3 Rhondda coals are quite unobtain- 
able, and throvgh coals are 90s. to 95s. Superior small 
coals are, if anything, relatively stronger than large coals 
and selles can obtain without much difficulty 85s. to 
87s. 6d. for best bunker smalls, while ordinary descriptions 
range from 75s. to 80s., with inferior descriptions ranging 
down to about 65s. Patent fuel is quite a nominal market, 
makers being fully booked up for this month and the best 
part of next, prices indicated being 100s. to 110s., while 
coke has soared up to 115s. to 120s. Pitwood remains 
at 70s. to 75s., and is rather scarce. 


Newport. 

Monmouthshire coa's are very scarce, and the 
demand is active, with the result that prices are from 95s. 
to 105s., according to quality, in. the case of large eoa!s, 
while smalls are about 70s. to 80s. 


Swansea. 

The anthracite mrrket keeps very firm. The 
supply of tonnage is quite equal to, if not in excess of, 
immediate requirements. Best large anthracite is 75s. to 
80s., with machine-made cobbles, nuts, and beans about 
80s. to 85s. 





Latest News from the Provinces, 


SHEFFIELD. 


New Iron and Steel Prices. 


MERcHANTS here view the iron and steel position 
as very serious in view of the big advances brought about 
by the increase of railway rates. With the rise in the 
price of coke 3s. 6d. per ton was added to the quotations 
of pig iron recently—at any rate, so far as hematite was 
concerned—but it is now definitely known that the revised 
quotations for East and West Coast hematite pig, mixed 
numbers, are 226s. 8d. and 228s, respectively delivered 
Sheffield. Following the 15s. added to the minimum 
for Cleveland iron, the quotations of £10 5s. for Derbyshire 
forge and £10 10s. for foundry will, it is anticipated, be 
raised by 20s. Both Derbyshire and Nottinghamshire 
makers have been holding meetings this week to consider 
the situation and to adjust market values, and at mid- 
week there was a bare possibility of the advance being 
even greater. It is fully believed here that bar iron and 
steel will be raised by 40s. a ton, though in some quarters 
the increase is estimated at from 35s. to £2 for billets and 
about 50s. for all kinds of finished iron and steel. ‘The 
present quotation of local acid steel is £19 12s. 6d. for 
Bessemer and £20 2s. 6d. for Siemens, basic being £17 10s. 
for hard and £16 to £17 for soft, though the minimum for 
the latter is nearer £15. Some makers have been selling 
under demand at appreciably above minimum rates, and 
in such cases the question of whether the anticipated 40s. 
increase will be added to present selling levels must depend 
obviously upon the market conditions. These high prices 
are all very well with foreign competition absent, as now, 
but that state of things will not last indefinitely, and then 
our makers must feel the position rather severely. At 
the moment there is an abundance of business offering from 
abroad, apart from any question of price, France being 
by far the most urgent buyer. The demand is chiefly 
for steel material for reconstructing ruined towns, and if 
only the exchange rates were more favourable to her, or 
her finances could be otherwise adjusted, France would 
order a very great deal more. Coal] quotations are un- 
changed from last week. 


NORTH OF ENGLAND. 
Blast-furnacemen’s Wages. 


The ascertainment governing the wages of blast- 
furnacemen on the North-East Coast was issued by the 
Cleveland Ironmasters’ Association on Wednesday, and 
another advance is conceded. The average net selling 
price of No. 3 Cleveland pig iron for the last quarter of 
1919 is certified at 161s. 2.34d. per ton, as compared with 
158s. 4.98d. for the previous quarter. In accordance with 
the sliding scale arrangement, there will be an advance in 
blast-furnacemen’s wages of 2.75 per cent., which will 
raise them to.107 per cent. above the standard. ‘lhe 
advance takes effect from the 4th inst. 


WALES AND ADJOINING COUNTIFS. 


Swansea Metal Market. 


The tin-plate market particularly is firm, and, 
as the result of the demands of the workmen and the 
advancing prices of steel, tin, &c., it is fully expected that 
prices of tin-plates will go up in sympathy, and that before 
long 60s. will be quoted per basis box. Business is re- 
ported at 56s. for prompt delivery and 52s. and over for 
deliveries in July, August, and September next. Con- 
sumers are naturally anxious to cover their requirements, 
but few makers can take advantage of enhanced prices, 
as they are fully booked up to the middle of the year. 
Other quotations are :—-Block tin, £364 cash, £367 15s. 
three months; copper, £120 cash, £123 three months ; 
Spanish lead, £47 12s. 6d. cash, £46 5s. three months ; 
and spelter, £59 10s. cash and £61 10s, three months. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Me, Witi1aM Step, M.1.M.E., M.1.E.E., has opened an office 
in Manchester at Duchy Chambers, 4, Clarence-street, Albert- 
square, from which he will conduct his practice of consulting 
mechanical and electrical engineer. 

We are asked to state that Dr. Edward Ardern, F.I.C., formerly 
chief chemizt, has been appointed consulting chemist to the 
Rivers Committee of the Manchester Corporation, and has 
joined Mr. 8. FE. Melling, F.1.C., consulting chemist to the 
Salford Corporation, public analyst for the County of Chester, 
&e., in practice as analytical and consulting chemists, at the 
Cliff, Higher Broughton, Manchester. 

Lrecz.-Cor. J. H. W. Francis, C.B.E., R.E., haz been 
appointed chief storekeeper and purchasing agent to tle London 
and South-We-tern Railway at Nine Elms, and took up his 
duties January Ist. Before the war, Col. Francis was in 
charge of supplies for the Egyptian State Railways under Sir 
A. L. Webb. During the war he was responsible for all supplies 
required by the Inland. Waterways and Docks Department of 
the War-office. After demobilisation in February, 1919, he 
became a controller under the Disposal Board, and was latterly 
stationed at Richborough in charge of the dispozal work at that 
port. 








ASSISTANT EXAMINERS IN THE PaTENT-oFFICE.—The Civil 
Service Commissioners have announced that an examination 
will begin on May 4th next for the purpose of filling ten vacancies 
for assistant examiners in the Patent-office. The examination 
will be confined in the main to candidates who have served in his 
Mujesty’s Forces, and will consist of a qualifying examination 
followed by an interview by a selection board. The subjects of 
the qualifying examination are English composition, précis- 
writing, general knowledge, and one of the following :—-General 
chemistry, electricity and magnetism, mechanics and mechanism. 
The limits of age are twenty to thirty, and the initial salary £150 
a year, together with a war bonus. Copies of the regulations and 
forms of application may be obtained on application to the 
Secretary, Civil Service Commission, Burlington-gardens 
London, W.1. The last day for making application is March 4th, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Floods and Forestry. 


Tut Seine has so often threatened Paris with 
floods that the population came to look upon the risings 
of the river with equanimity, and doubted if such a com- 
bination of circumstances would occur again to cause an 
inundation comparable with that of February, 1910. 
Nevertheless, having once put a large area of Paris under 
water, it was not impossible that the Seine should at one 
time or another give a repetition of that experience, and 
during the past ten years there have been several occasions 
when the rising waters created alarm and indignation over 
the delay in carrying out the works that were to have 
removed any further risk of floods. A good deal has been 
said about the failure of the Government to put in hand 
the scheme which was to have had the double effect of 
rendering Paris immune from floods and of making it one 
of the greatest ports, but it must not be overlooked that a 
sum of 30,000,000f. has already been spent upon raising 
the embankments and upon other works that have proved 
a good protection to the city. Still, these works will be 
quite helpless to dam back the waters if they should con- 
tinue to rise, for they are already higher than at any 
period since 1910, and the water is invading the Invalides 
line-——-on which the electrical service is being replaced with 
steam locomotives—and the lower parts of Bercy and 
Grenelle. The threatened catastrophe can only be 
averted by a cessation of the unfavourable conditions that 
have lasted for two or three months, during which the 
rainfall seems to have been much above the average. 
ven that, however, could scarcely explain the magnitude 
of the floods, for the Meuse has done more damage in the 
Kast than at any time during the past century, and nearly 
all the rivers of the cougtry are overflowing. Ten years 
ago the flood was attributed partly to the destruction of 
forests, and during the war the destruction was, of course, 
immeasurably greater, since most of the forests in the 
North-East of France have been damaged and thinned out 
or have practically disappeared. There is no doubt that 
the serious reduction in the area of water-retaining forest 
lands has had the effect of feeding the rivers with much 
larger volumes of water, and when the whole country is 
soddened with months of heavy rains the risks of flooding 
are greatly increased. This experience will oblige the 
Government to do what is necessary to carry out the 
recommendations of the Commission which went into the 
whole question after the floods of ten years ago, and 
while something will be done with forestry to improve the 
situation, the construction of canals and docks in and 
around Paris will add enormously to the city’s prosperity. 


Coal Supplies. 


The rising of the Seine is particularly disastrous 
at a time when the river has come to be regarded as the 
principal highway for the distribution of the huge stocks 
of coal at Rouen. Now that the water traffic is suspended 
efforts are being made to intensify coal transport on the 
railways, and an arrangement has been come to with the 
Nord Railway to lend locomotives to the Ouest Etat for 
the conveyance of coal from Rouen to Paris. A larger 
number of passenger trains will be suspended during the 
day until sufticient.supplies of coal have been brought to 
the city. Meanwhile further complications are possible 
by the miners threatening to strike on account of the 
alleged failure of the Government to adhere to the terms 
of the agreement entered into early last year with regard 
to pensions. The pension fund is raised by the miners 
contributing 4 per cent. of their wages and by the em- 
plovers subscribing the same sum, while any deficiency is 
made good by the State, which undertook to pay the 
pensions at the gold rate. The miners complain that the 
pensions are being paid at the depreciated rate of paper. 
The Association of Mining Engineers is now endeavouring 
to settle the difticulty by drawing up a programme of 
reforms for all those engaged in the mining industry, and 
it is hoped that the Government will accept the proposed 
reforms, which are intended to remove all causes of trouble 
and friction in the future. 


A Municipal Laboratory. 


The Municipal Council ef Paris is proposing to 
oxtend the operations of the municipal laboratory by 
adding an experimental department, which will endeavour 
to effect economies in the way of lighting, fuel, street 
paving, and in other services. The public lighting is so 
extravagant that in it alone it is possible to save huge 
sums every year, and now that coal is scarce and dear the 
laboratory will investigate the scientific methods of using 
the fuel to the best advantage, while by a chemical treat- 
ment of wood blocks it is hoped to lengthen the life of 
street pavements. It is expected that the cost of the new 
department will be more than covered by the income de- 
rived from the laboratory work carried out for the State. 


Foreign Trade. 


The statistics of foreign trade continue to cause 
a good deal of uneasiness amongst those who consider 
that the increasing balance ot imports over exports is the 
principal reason for the country’s financial and industrial 
embarrassments. During the first ten months of 1919 the 
value of imports was estimated at 23,109 million francs. 
while the exports totalled only 5528 million francs. The 
discrepancy has become more marked every month. While 
this country purchased from the United States, produce 
and manufactures to the value of 6695 Ynillion francs and 
sold only 451 million franes worth of goods, the purchases 
from Great Britain —chiefly coal, wool, raw iron and steel, 
textiles and machinery—totalled 5957 million franes, and 
the sales of French articles to Great Britain were estitnated 
at 1133 million franes. In a general way France imports 
foodstuffs and raw material and sells finished products 
It is argued that by allowing manufacturers a free hand 
and providing facilities for export it would he possible to 
increase the foreign trade enormously, but so long as indus- 
tries are fettered, and all sorts of difficulties are placed in 
the way of transport, it is almost impossible to look for 





any great improvement. An instance of what could be 
done with the aid of a proper distributing organisation is 
afforded by the experience of the State tobacco factory at 
Nantes, where the men, feeling that they might be partly 
responsible for the dearth of tobacco, about which the 
public was continually complaining, decided on working 
ten hours a day, when they increased the production by 
more than two tons a day. On seeing that they merely 
added to the already unwieldy stocks, and that no further 
supplies appeared to reach the public, the men gave up 
the attempt and returned to the eight hours’ day. 








H.M.S. WIVERN. 


On December 23rd J. Samuel White and Co., Limited. 
of Kast Cowes, Isle of Wight, completed and delivered to the 
Admiralty authorities their seventy-second steel torpedo 
craft—H.M.S. Wivern. The vessel, which is actually the 
one hundred and twentieth steel warship built by the firm, 
is of the improved “ W”’ class, was laid down on August 
19th, 1918, was launched on April 15th, 1919, and is a 
similar vessel in every way to H-M. ships Witherington, 
Winchester, Winchelsea, Vortigern, and Vectis, which were 
also built by the firm and are now servingin the Royal Navy. 
She is of 1450 tons displacement and is furnished with 
engines designed to give 28,000 shaft horse-power. As is 
customary with all White-built destroyers, the living 
accommodation for officers and crew has been well looked 
after. 

The Wivern’s full-power trials took place off the south 
coast of the Isle of Wight and were entirely satisfactory, 
an average speed of between 34 and 35 knots having been 
obtained. Her twin screws are driven by a double set 
of Brown-Curtis geared turbines made by Messrs. White, 
and Michell thrust blocks have been installed. Steam is 
generated in three White-Forster water-tube boilers, each 
developing sufficient steam to produce over 9000 shaft 
horse-power. The boilers, as well as the oil fuel burning 
installations, all auxiliary machinery, and the entire equip- 
ment, were constructed in the firm’s engine works. The 
ship is capable of carrying some 400 tons of oil fuel, which 
will enable her to run about 1000 miles at full speed. 

As in the other destroyers of her class, the Wivern’s 
armament consists of superimposed 4.7in. guns fore and 
aft, with fire control and director gear, two anti-aircraft 
high-angle quick-firing guns on an elevated platform 
amidships, and two sets of triple torpedo tubes mounted 
on revolving platforms. 

The name Wivern has hitherto been borne by but one 
ship of the British Navy—an armoured turret coast defence 
ship of 2750 tons, 1000 horse-power, and four guns. She 
was built by John Laird at Birkenhead in 1862-1863 for 
the Confederated States, but was purchased for the Royal 
Navy in 1865, and eventually sent to Hong-Kong, where 
she ended her career only a few years ago. 








CATALOGUES. 

THomson Brotuers, Limited, Bilston. 
printed catalogue of galvanising plant. 

Exectra, Limited, Rupert-court, London, W. 1.-—Illustrated 
folder dealing with the half-watt lamp. 

LoBNITz AND Co., Limited, Renfrew.—lllustrated booklet 
entitled ‘‘ The Romance of Dredging.” 

A.B.C. Morors, Limited, Walton-on-Thames.—Illustrated 
specification of the A.B.C, sporting light car. 

Consett Tron Company, Limited.—-Booklet giving 
of extras on steel plate and sectional material. 

J.H. Witson anp Co., Limited.-—Illustrated leaflets Nos, 50 H 
and 50 K, dealing with electrically driven cargo winches. 

Verpon, Currs anp Co., 87, Fargate, Sheftield.—Illustrated 
leaflet dealing with fixed and portable plants for electric welding. 


and 


-Well-got-up 


tables 


Mr. J. W. IsHerwoop, 4, Lloyd’s-avenue, London, E.C. 3. 
Book containing a register and particulars of the vessels built 
on the Isherwood system. 

Hay and Pickus, Limited, 64, Port-street, Manchester. 
Iustrated booklet giving particulars of ‘* Hydra” tool steels. 
with details as to sizes kept in stock, &c. 

Tue Nationan Gas Enerne Company, Limited, Ashton 
under-Lyne.—Illustrated booklet giving reprints of descriptions 
of the company’s gas engines and blowers. 

Automatic AND Exrectrric FurRNAcEs, Limited, 281-283, 
Gray’s Inn-road, London, W.C. 1.—Leaflet giving particulars 
of the firm’s new electric radiation furnace. 

BARFORD AND Perkins, Limited, Peterborough.—Sectional 
List No. 417. Series of illustrated leaflets dealing with the firm’s 
motor rollers for roads, pathways, grass, &c. 

GENERAL ELEcTRIC CoMPANY, Limited, Queen Victoria-street, 
E.C, 4.--Leaflet M 12, containing an illustrated description of a 
motor car, aero-engine, and aeroplane works. 

ELecTRICAL Company, Limited, 118 and 
London, W.C. 2.-—Illustrated leaflet 
” electric vacuum cleaner. 


J20, 
ex- 


THE SuN 
Charing Cross-road, 
plaining the ‘* Sunco 

Tae British REINFORCED CONCRETE ENGINEERING COMPANY, 
Limited, Dickinson-street, Manchester.—Two illustrated booklets 
dealing with road reinforcement with B.R.C. fabric. 

P. KE. Jerrcocx, Parsons anp Co., 180, Piccadilly, London. 
W. 1.—-lllustrated leaflet describing Fox’s improved self-cleaning 
rapid oil filter, storage tank, ana waste water separator. 

ROTHERHAM FORGE AND ROLLING Minis Company, Limited, 
Rotherham.-—-Album containing a series of half-tone reproduc- 
tions of photographs of some of the firm’s manufactures. 

British INSULATED AND HELSBy CABLES Company, Limited, 
Prescot and Helsby, Lancashire.—lllustrated catalogue of the 
firm’s cables and accessories with the letterpress in Spanish. 

Ep. BENNIs AND Co., Limited, 28, Victoria-street, West- 
minster, $.W. 1.—Booklet containing reprint of an illustrated 
description of the coal-handling appliances at the Coventry 
Jorporation Electricity Works. 

HucH Woop anv Co., Limited, Newcastle-upon-Tyne.— 
Well-got-up and illustrated descriptive catalegue of electiic 
and rope-driven haulers, windy putters, portable compressed air 
turbine-driven centrifugal pumps, pneumatic pick-axes for 
mines, electric hoists, and portable electrically driven air com- 
pressor sets. 

JONES AND SuHipMAN, Limited, Leicester.—Well-got-up and 
illustrated catalogue of “‘ Jones-Shipman” grinding machines, 
including ‘‘ Universal,” “* Plain,” ‘‘ Internal,” ‘‘ Cam-operated 
Automatic,” “ Automatic Radial” machines and accessories ; 
also illustrated booklet entitled ‘‘ Better Tools,’ giving par- 
ticulars of tool-holders, knurling tools, boring bars, lathe carriers, 
sleeves, sockets, mandrils, centre drills, gauges, chucks, &c. 





British Patent Specifications. 





When an invention is communicated from abroad the nume and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Saie Branch, 25, Southampton-buildings, Chancery-lane; W.C., 
at 6d. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete specification. 





INTERNAL COMBUSTION ENGINES. 


135,281. November 19th, 1918.—Vatve Gears, W. H. ‘late, 
7, Westbourne-grove, Ashton-on-Mersey, Manchester, and 

J. H. Hooley, Ansdell, Heyesham, Timperley, Cheshire. 
In this slide valve for oil engines a form of regenerator is 
incorporated with the object of utilising the heat of the exhaust 
in vapori-ing the fuel. A single port A is formed in the head of 


N° 135,281 











the cylinder, and is alternately put in communication with the 
inlet port B and exhaust CU by the reciprocation of the slide valve 
D. The passage through the valve is furnished with @ series of 
webs E, which thus transfer the heat of the exhaust to the 
incoming combustible charges.— November 19th, 1919. 


TRANSMISSION OF POWER. 


1918.—InsuLatTors For HiGH- 
Wade, 111-112, Hatton- 


135,346. December 19th, 
TENSION Eecrric CABLEs, H. 
garden, London, E.C. 1. 

The prssent invention relates to high-tension electrical insu- 
lators of the pin supported type having a number of parts 
separated from each other by metallic surfaces, the whole form- 
ing @ series of condensers in cascade. According to the design, 
the areas of the metallic surfaces and the thicknesses of the 
insulating material interposed are so designed that @ uni- 
form drop of the potential along the outside surface of the 
parts from the cable to the pin is obtained. Metal sheets b 


N° 135,346 











are interposed between the parts A of the msulator. The parts A 
may be made good conductors by coating them with a metallic 
varnish made of linseed oil with fine aluminium powder or of 
linseed ojl and minium. The head of the insulator is con- 
so structed that it can be covered by a metal hood C. The 
great surface of the metal sheets B prevents the formation of 
lines of force in determined and very limited zones. The metal 
sheets being of considerable area cause a uniform distribution 
of the stresses through the insulator, with the elimination 
of the discharge, this latter being the cause of the cracking and 
breaking of insulators near the collar or binding wire for the 
support of the high-tension cable.—November 27th, 1919. 


SWITCHGEAR. 


135,625. November 15th, 1918.—Etmcrro-MaGNEetic Lock- 
our Switcues, Iyranic Electric Company, Limited, 147, 
Queen Victoria-street, London, E.C. 4. 

This invention relates to lock-out switches designed to remain 
open when the current in their operating winding or windings 
is high and to close when the current is below a predetermined 
value. These switches usually comprise a closing magnet 
tending to actuate the switch arm to close the switch, and a 
holding magnet tending to prevent closing movement of the 
switch arm. As the closing magnet predominates below a certain 
current value there is a posisbility of the switch closing at the 
first rush of current, even though the current is high enough in 
value normally to hold the switch open, because the current in 
rising to its high value passes through the low values at which 
the switch will clore. The object of the present invention is to 
prevent the switch closing in this manner. For this purpose, @ 
shunt is connected across the coil of one of the operating magnets 
In the figures the upper resistance A represents the winding of 
the closing magnet, and the lower resistance B represent: the 
winding of the holding magnet. In Figs. }, 2 and 3, the electrical 
device C is shunted across the winding of the closing magnet 
and controls the current in the closing winding, so that at the 
first rush of current a lag is produced in the building up of the 
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flux of the closing magnet. 


device is respectively a condenser, a non-inductive resistance, 
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Fig.!. Fig.3. 
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re i-tance with a positive temperature coetticient, a self-induct 


ance and a resistance with a negative temperature coefficient.— 


November li7th, 1919. 


GAS PRODUCERS. 


135,272. November 18th, 1918.-FEEp Grark For Gas GENE 


raTors, G. H. Bentley and FE. G. Appleby, 12, The Broad- 


way, Westminster, London, 8.W. 1. 


This device is a mechanism for driving the feed drums of gas 
generators in such a manner that the drum shall rotate about a 
vertical axis and thus give an even distribution of the fuel. 
The fuel is fed into the top of the apparatus to a feed drum A, 
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of ordinary construction, on a shaft B, to which is keyed a toothed 
wheel C meshing with a fixed ring of teeth D. Upona frame E, 
in which the drum A, together with its shaft, is carried, is a 
ratchet ring F driven by a pawl G. The frame E is mounted on 
balls J, and is kept in position by guide rollers K. The escape 
of gas is prevented by means of water seals L and M.— November 
18th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


135,358. January 4th, 1919.—Drorp Hammers, T. H. C. Homer- 
sham, Thwaites Brothers, Limited, 111, Thornton-road, 
Bradford, and F. W. Berk, 48, Studley-road, Harrogate. 

In this drop hammer, arrangements are made to hold the 
tup et the top of its stroke without it being necessary to waste 
power in slipping brake drums. This result is secured by using 

@ differential gear drive for the lifting arms. The lifting arms 

A have attached to them the caging B carrying the pinions C of 
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the differential gear. One of the bevel wheels D is keyed to 
the shaft, while the other wheel E runs freely on the shaft, 
but is equipped with a brake band F. Another brake band G 


In Figs. 4 and 5 the electrical 


a 
MOTOR CARS AND ROAD TRAFFIC. 
135,421. April 28th, 1919.—Dirrerentiat Gear, J. C. Schul- 
mayer, 4, Noorderstationweg Bloemendaal, Holland. 

In this differential gear, arrangements are made for auto- 
of their relative resistances, to being driven, becoming excessive. 
The gear is of the bevel type, but in place of the usual single 
ring of bevel pinions, two sets are used—as shown at A A. 
These pinions mesh with the pinions B B, on the differential 


bevel pinions A A are carried on studs in the yokes D D, which 
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are free to rotate about the differential shaft within the limits 
imposed by the springs EE. The ends of the yokes com- 
municate, by means of the rocking levers F F, with the brake 
bands G G, which, when applied, have the effect of binding the 
driven shafts to the casing of the differential gear. It will be 
seen that so long as the resistance of the two driven shafts re- 
mains equal, the yokes D D will remain in the normal position ; 
but that any lack of balance between the two resistances will 
tend to rock the yokes about the differential shaft, and thus 
apply the brakes G G, under the restraint of the springs E E.— 
November 27th, 1919. 


PUMPING AND BLOWING MACHINERY. 


135,269. November 16th, 1918.—DxrEr-wett Pomps, C. G. 

Redfern, 15, South-street, Finsbury, London. 
This is a deep-well pump for services such as those in oil wells 
in which it is usual to lower a barrel down into the well on a 
string of pipes, which serves as the delivery, while the pump 
plunger is operated by a string of rods working inside the pipes. 
In the inventor’s pump the barrel is attached to a set of hollow 
rods, which form the delivery, and the plunger is held by an 


N° 135,269 





anchor tube resting on the bottom of the well. The pump 
barrel A has a ball delivery valve B at the upper end, and is 


rocking beam. The plunger D has the suction valve E at its 


the advantage that it can be lowered into the well as one piece 
instead of in two part:, as with the usual pumps.— November 17th, 








Canapian Inpustries Exuatpirion.—-An exhibition exclu- 
sively devoted to Canadian industrial enterprises is to be held 
at the Royal Agricultural Hall, London, in June next. It has 
the support of the Canadian Trade Commission, the Canadian 
Manufacturers’ Association, and the Canadian Mission in London. 


; : Fig j its brake F and the wheel D driven by the shaft, the tup is 
device C is shunted across}the winding of the holding magnet | raised by the lifting arms. With the brake G applied and F 
so that at the first rush of current the pull of the holding magnet 


SO | } ! th let loose, the tup is held and the wheel E rotates without 
is increased to hold the switch open during rising current. The | absorbing appreciable power.—November 27th, 1919. 








Forthcoming Engagements, 





TO-DAY. 


Junior Instirorion oF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. “Goods Handling and Control,” by 
Mr. C. H. Woodfield (lantern). 7.30 p.m. 


Etecrro-Harmonic Soctety.—Venetian Chamber, Holborn 


matically coupling the two driven wheels together in the event | Restaurant. Smoking concert. 8 p.m. 


SATURDAY, JANUARY 10ru. 


KEIGHLEY ASSOCIATION OF ENGINEERS.—Queen’s Hotel, 


shaft and with the bevel wheels C C on the driven shafts. The | eighley. Annual'dinner. 6.45 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Paper by Mr. 
E. Adamson, ‘‘ Cast Iron in Theory and Practice.” 7 p.m. 


Roya Instirution oF Great Brirain.—Albemarle-street, 
Piccadilly, W. 1. Christmas lectures: VI., “‘ Sound in War,” 
by Professor W. H. Bragg. 3 p.m. 


InstrrutTion oF LocomorivE ENGINgEERS.—-Room 18, Caxton 
Hall, Westminster, S.W. 1. General meeting. 2.15 p.m. 


MONDAY, JANUARY 12ru. 


THe Ceramic Socrery.—Central School of Science and 
Technology, Stoke-on-Trent. “Symposium on Unestimated 
Losses in Pottery Manufacture.”’ 7.30 p.m. 


Braprorp ENGINEERING Socrery.—-Hall of Bradford Tech- 
nical College. *“*‘ Some Points in Airship Design,” by Lieut.-Col. 
W. Lockwood Marsh. 7.45 p.m. 


TUESDAY, JANUARY 138. 


Roya. Instrrvution or Great Brirain.—Albemarle-street, 
Piccadilly, W. 1. ‘*‘ Modern Developments of the Miner’s 
Safety Lamp,” by Sir John Cadman. 3 p.m. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.— Arts Buildings, Liverpool University. ‘* Elementary 
Calculus,” by Mr. S. Clowes. 7.30 p:m. 

InstTITUTION OF ELEcTRICAL ENGINEERS: NortH MipLAND 
CENTRE.—Metropole, » King-street, Leeds. Paper, ‘‘ Large 
Power Trartsfomners,” by Messrs. A. G. Ellis and J. L. Thomp- 
son. 7 p.m. 

INSTITUTION OF EtecrricaAL ENGINEERS : Scorrisu CENTRE. 
-Prince’s-street Station Hotel, Edinburgh. ‘‘ Electricity in 
the Western War Zone,” by Major Theo. Rich. 7 p.m. 


MANCHESTER GEOLOGICAL AND Mintna Socrety.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
paper will be read and discussed :—‘‘ Some Recent Improvements 
in Electric Lamps for Mines,”” by Mr. Wm. Maurice. Demon- 
stration of various types of electric safety lamps. 4 p.m. 


INSTITUTION OF Civit. ENGINEERS.—Great George-street, 
Westminster, S.W. 1. Papers to be submitted for discussion : 

““Whithy Harbour Improvement,” by Mr. James Mitchell : 
“‘The Design of Harbours and Breakwaters with a view to the 
Reduction of Wave Action within Them,” by Mr. Ralph 
Frederick Hindmarsh ; ‘“‘ Wave Action in Harbour Areas, with 
special referencé to Works for Reducing it at Blyth and Whitby 
Harbours,” by Mr. John Watt Sandeman ; ‘‘ The Improvement 
of the Entranee to Sunderland Harbour, with reference to the 
Reduction of Wave Action,” by Mr. William Simpson. 5.30 p.m. 


WEDNESDAY, JANUARY l4ru.. 


ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s Insti- 
tute, Bride-lane, Fleet-street, E.C. 4. Paper, ‘* Currency, 
Finance and Industrial Trading,” by Mr. T. E. Gregory. 
7.30 p.m. 
INSTITUTION OF ELEcTRICAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, 58.W. A. 
‘** Wireless Direction and Position Finding,” by Captain H. J. 
Round. 6 p.m. 
Society or Tecnica Eneingeers.—Subscription Library, 
Fawcett-street, Sunderland. Mass meeting. 7 p.m. 
Tue Farapay Society, THE Royat Microscopicar Society, 
Tue Optical Society, AND THE PHOTOMICROGRAPHIC SOCIETY. 
—In co-operation with the Optical Committee of the British 
Science Guild. Rooms of Royal Society, Burlington House, 
Piccadilly. A symposium and general discussion on “ The 
Microscope: Its Design, Construction and Application. 
2.30 p.m, 

THURSDAY, JANUARY 1dr. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MeN.—Grammar School, Chesterfield. ‘Gas Cylinders,” by 
Mr. Frank 8. Marsh. 7.30 p.m. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRavuGHts- 
MEN.—Engineering Lecture Theatre, Liverpool University. 
** Gearing De-ign,”’ by Mr. M. Coronel. 7,30 p.m. 
BIRMINGHAM METALLURGICAL Socrety.—Birmingham 
Chamber of Commerce, New-street, Birmingham. —— * The 
Heat Treatment of Medium Carbon Steels,’ by Mr. H. J. Coe, 
M.Sc. 7 p.m, 


FRIDAY. JANUARY 16ru. 


Royat InstirvTion oF GREAT Brirain.—Albemarle-street, 
Piccadilly, W. 1. ‘* Low Temperature Studies,” by Professor 
Sir Jame: Dewar. 9 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—Science Department, Sheffield University. ‘* Principles 
and Design of Centrifugal Fans,” by Mr. Fred Clements. 7.30 
p-m. 

AssOcIATION OF ENGINEERING AND SHIPBUILDING DRravGuts- 
MEN.—Y.M.C.A., Blackett-street, Newcastle-on-Tyne. ‘ Critical 
Speed of Shafts,” by Mr. W. Roland Needham. 7.15 p.m. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING Dravcuts- 
MEN.—Y.M.C.A., Bothwell-street, Glasgow. “* Gearing Design, 


attached to @ string of hollow rods, or pipes, C operated by @| by Mr. M. Coronel. 8 p.m. 


Justor InstiruTion oF ENGINEERS.—39, Victoria-street, 


upper end, and is secured to the anchor tube F so as to hold it Westminster, 8.W. 1. Chairman’s address, “ Meteorology and 
stationary while the barrel is reciprocated. The arrangement has Engineering,” by Mr. B. E. Dunbar Kilburn. 7.30 p.m. 


Socrery or Trecunicat Enotnerrs.—Corporation Hotel, 


1919. Corporation-road, Middlesbrough. Mass meeting. 7 p.m. 


InstrruTion or Civin ENGINEERS.—Great George-street, 


Westminster, S.W.1. Students’ meeting. Vernon-Harcourt 
Lecture on ‘‘ The Economic Requirements for Inland Naviga- 
tion Transport in the British Isles,” by Mr. R. B. Dunwoody. 
6 p.m. 


WEDNESDAY, JANUARY 2)st. 


Soctery or TecunicaL Encineers.—County Hall, Neville- 


The organisation is in the hands of Mr. H. Greville Montgomery, | street, Newcastle-on-Tyne. Mass meeting. 7 p.m. 


who, in company with Mr. Lloyd Harris, of the Canadian Mission 
in London, recently paid a visit to Canada personally to enlist 
the support of firms particularly interested in promotingCanadian 
interests in the world’s markets. Further information can. be 


FRIDAY, JANUARY 23xp. 
InstrTuTION oF MEcHANICAL ENGINEERS.—Storey’s Gate, 


obtained from the offices of the Exhibition, 43, Essex-street, | St. James’ Park, S.W. 1. ‘‘ Recent Advances in Utilisation of 





surrounds the differential caging. With the wheel E held by 











Strand, W.C. 2. 





Water Power,” by Mr. Eric M. Bergstrom. 6 p.m. 
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PUBLIC NOTICES 





ssistant Draughtsman 


REQUIRED by the GOVERN- 
MENT of FIJI for service in the Public 


Works Departinent, for three years, with 


possible extension, Salary £250-£20-£350 per ammum. 
Free passages 

Candidates, unmarried, age between 25-32, who 
shot uid be able to Prepare Plans, Specifications and 
estimates for Buildings, Bridges, &c., preferably 
with knowledge of Reinforced Concrete Design, should 
apply at once (by letter), giving brief details of age 
and experience, to the CROWN AGEN' FOR THE 
COLONIES, 4, Millbank, London, &.W.1, quoting 
M/Fiji 9502. 2429 


ni 





“Assistant, Réginsre Re- 


QUIRED for the Public Works 
Dernent of the FEDERATED MALAY 


TES for three years’ service, with 
prospect Py pss lls Salary 400 dollara a month, 
rising Dy’ annual increments of 25 dollars a month to 
45v dollars a month for the period of the agreement, 
then rising by mag increments of 25 dol a 
month to ane a month, with oO 
ones adv 


‘sndidates, 23- 38 Seabee. preferably single, be my _e 


PUBLIC NOTICES 
Re al Air 





Force. — 


(M.T.), 
Repairers, 
isers, Wi ¥ Mechanics, 


3s. to 188. r day 
* INSPECTOR — RECRUITING, 4, Henrietta- 


cXC 
SKILLED MES of the following TRA 
Armourers, Carpenters, Clerks,Cooks, Drivers 
Electricians, Fabric Workers, Instrument 
Photographers, Riggers, Storemen, Vulcan- 
Wircless Operators. Pay 


ONAL OPPORTU) ry yaad 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


FOR SALE 





the 

TENDERS for the DEMOI. ITION, 
and PACKING of a STEEL SHED, 20v0ft. by 100ft. 
by 23ft. clear height with 200ft. by 100i1t. by 10ft. 
supose. and my a works incidental thereto, at the 

.A.F, Seaplane Base, Tresco, Isles of Scilly 

Avpilcations | “- copies of fication’ and ‘Tender 
form should be made to rector of Works and 
Buildings, Air’ Ministry, 4, “ Thurloe-place, South 
mdon, 5.W. 7, enclosing £3 3s. deposit, 


DISMANTLING, 





msl vel a good theoretical training, p 
University or Engineering College recognised by the 
Institution of Civil Engineers, or have completed 
their articles with Civil Engineers of standing and 
passed the A.M. Inst. os SFE a mre and, ore 
addition, have had tw 

should apply at once (by Netter), ving brief details 
of ave and experience to the CROWN AGENTS FOR 
THE Cone 4, Millbank, London, 8.W. 1, 
quoting M/F MLS, 9511. 2431 





Engineering Draughtsman 
UIRED by the GOVERN- 
M of the FEDERATED ee 
STATES, for service in the Public Works 
Department for three years, with possible permanency. 
salary 350 dollars per month, rising by 10 dollars 
annually to 450 dollars per month. (The sterling 
value of the dollar is at present fixed by the Govern- 
ment at 28. 4d.) Free first-class 
Candidates, single, 23-33, who ust be fully 
trained Engineering Draughtsmen, with at least five 
years’ experience in t of a practising Civil 
Engineer (a Diploma or Degree of Engi or 
Science will accepted in lieu of longer experience), 
should apply at once (by letter), giving brief details 
of age and © jence, to the CROWN AGENTS FOR 
THE COLON TES, Millbank, London, 8.W. 1, 
quoting M/F.M.8, 9 G 2430 


ualified Engineer Re- 

Af... by Receiver for the 

fies Dist rict for duties 

cclemtion par heating, lighting, electric 

plant, por... lifts, &c., of police buildings, also to 

supervise motor cars and motor ts, garage and 
repair works: 

salary commencing at £515 (including war bonus). 

Appointment will be on probation in first instance, 
and will be if 

Candidates must not be ever 38 years of age. They 
should be cor members of the Institution of Civil 
Engineers with considerable practical experience and 
accustomed to the management and supervision of 
working staff. 

Application should be made. not later than January 
21st et a raving brief om of age, qualifica- 
tions, cuperien add the RECEIVER 
FOR THE teTHOPOLITAN POLICE er 
New Scotland Yard 8.W 


4, 
520 











torekeeper - Accountant 


a by the GOLD COAST 

beg f VERNMENT for. railway construction 

’ for two tours of ve months’ service 
Salary £500.a year. Free first-clasa provided. 
Liberal leave in England on full salary. Candidates, 
age 23-35, who have a thorough knowledge of book- 


keeping and store accounts, who are able to dissect 
accounts, and to allocate cost of materials, and who 
understand the system of receiving, stocking, and 
issuing materials, should apply an ae — ae 
giving brief details of experience and the 
CROWN AGENTS FOR THE COLONIES, es “Mill. 
bank, London, 8.W., quoting M/Gold Coast 9326. 
2357 





ASSISTANT LOCOMOTIVE AND CARRIAGE AND 
WAGON SUPERINTENDENTS, INDIAN STATE 
KRATLWAYS. 


he Secretary of State 


for INDIA will make TWO 
rad IN’ 


APPO. of ASSIST- 
ry 2 =a N. 
ENTS and TWO APPOINTME of ASSISTAN 
CARRIAGE and WAGON SUPRRINTENDENTS for 
service on Indian State Railways, on a commencing 
salary or Ra, 300, Rs. 400, or Rs. 450 per mensem, 
according to age and quali 
Candidates must be British subjects of a at lees than 
24 or more than 28 years of age, and must be of good 
character and sound - pbreigue. er “meet have had 
a good and technical ed 
Candi for appointment as hevtetent Locomo- 
tive Superintendents must haye had at least three 
years’ training in the Locomotive Workshops of a 
British Railway Company a Locomotive Builder 
of repute, and should have } had aia onthe” ‘training 














Length between perpen Bee ssc aM 220ft 
- the P cong byron and a Breadth moulded................... 28ft. 6in 
istant Carriage — moulded to upper deck ...... 16ft. 3in 

and Wagon Superinten tendents an have served as Coal carried, bunkers full........... 180 tous 
pupils or apprentices in the Carriage and Wagon or — full power, about ........... 16 knots 
ise »omotive Shops of a Railway Company or in the tonnage, about ..:........... 780 

Carriage Shops of a sare, Rolling Stock Builder, MAIN 5 ENGINES, —Twin screw, vértical, reciprocating 
followed in either case by at least a year’s experience triple-expansion, H.P. cylinder 13jin. dia. 
as Outside Assistant Officer in the Carriage and Wagon P. cylinder 21}in. dia., L.P, cylinder 34in. 
Department of a Banger a tag dia. Pt 2lin. stroke, 

For all f Applied Mechanics I.H.P.—1100 each engine, 2200 total per 
and the Nature and Composition ‘of ane Materials used’ ship. Revolutions, 270" pér minute. 
in shops ‘is essential and applicants should be able BOILERS. —Yarrow, small tube type, coal fired. 
to Design and to Cak the 8 on the Parts Two in num each —. 
of Machines. douse ty Expexience is dio Tender forms, with permission to inspect, may 
desirable. sonnet ill be given to candidates who yen from the DIRECTOR OF CON TRACTS: 
have t Inst; C.E.’s Examination or | Admiralty, Branch 8, Room 25, Avenue House, 
ben. an exempting degree from a University or ng pi avenue, London, 8.W. 1. 


Candidates may be reqnired to appear before a 
Selection Committee at the India Office, They will 


on "Monday, ’ 


Lo 
eetee will be returned on receipt of a bona fide 
Tender. 
Drawings may also be seen at this office. The 
—— of the Air P54 does not bind himself to 
it the lowest or any Tender ‘enders are to reach 
the 0 mice of the DIRECTOR of WORKS and BUILD- 
pir Air » conga 4 4, Thurloe-place, South Ken- 
sndon, 8.W. 7, on or before Ten o’clock on 
the 30th day of January, 1920, 


235 





G, R, 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(FERROUS METALS SECTION). 


SHIP PLATES FOR SALE. 


Lying at H.M. DOCKYARDS. 
MILD AND SPECIAL 
STEEL PLATES, 


from jin. to 2in, thick. 


Enquiries, with a detailed fication of require 

| to be addressed to the SECTION DIRECTOR, 
.7, Room 351, Disposal Board, Ministry of 
Munitions, Hotel Metropole, Northumberland-avenue, 


ee ee partion. ribs keg oO - saa 
P y for sale see rice , at a 
poobstelis or by quarterly ‘subscription of 2s. 

free, payable in advance to the Direetor of Puvitelty, 
Minbety of Munitions, Whitehall-place, London, 
$.W. 1. 2320 





G. R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(FURNITURE SECTION). 


BAKERY OVENS FOR 


SALE. 
Ebay ge for the Purchase of 


the ae Will be received up to FRIDAY, 


JANUARY 30t 
DESCRIPTION. 

A number of ‘* Collins". Improved Double Necker 
Drawplate BAKERY OV gt pt type), capacity 
of each bow ae loft. by ft 
Lying a STORES DEvOT, WEATHER- 
LEES, RICHHOROUG H, KENT, in sections packed 
in cases, &¢., as delivered by the makers. 

Tender forms, containing a schedule of the parts 

comprisine an dven, and which will serve as a permit 

to view, may had on application to the CON- 

TROLLER, Furniture Section, ee Board, 18, 

Ones Anne’s-cate, London, 8.W. 

NOTE .—For partic’ ann of aibiet ‘Government Pro 

perty for Sale, see ‘‘ SURPLUS,” price 3d., -~= all 

Bookstalls, or by quarterly subscription of 28, 

free, payable in advance to the Director of Publicity, 
y of Munitions, Whitehall-place, London, 

2387 





G. R. 


TWIN-SCREW VESSELS 
FOR SALE. 


WITHOUT RESTRICTIONS AS TO SALE 
ABROAD. 


The, Admiralty have for Dis- 
HM TWIN-SCREW VESSELS: 

“ BURY, aa FAIRFIELD,” and “‘ REPTON 

Boats are new and particulars are as follows : — 


1 be received up to Twelve o "clock noon 
, 2nd February, 1920. 2191 





also be required to pa.s a medical examination, if 
Be lected for appointment. 

‘andidates -must. state their age, and-should give 
ty chronological order a record ot their general and 
technical education, t and experi- 
ence, together copies. (not originals) on any 
testimonials they possess 

Applications should b be addressed to‘the SECRE- 
TARY, Public Works Department, India Office, - 
Whitehall, og 8.W.1, not later than 22nd 





jon, 


The National foremen’s Asso- 


An Associati 
interests of Fi 


a 


CIATION of the ~ 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 


gesettoalts, formed to look. after the 
eos ty. 


General Secretary 


street, ndon, W.C. 2, or nearest Royal Air Force 
Station. 2367_ 
a. R. 
At Ministry 
The President of Council invites 


BY 'TENDER. 


VALUABLE PLANT, 
MACHINE TOOLS, 


&e, 


HAMILTON ROPEWAY 
MATERIAL. 








Rope Slings, ‘ Bs = poe ”* for main anchorage . 16 
Shackles for main anchorage ................ 4,807 
— Blocks for main anchorage ............. 14 
Anchorage ee | 3. Sin. cir., 15ft. 
gs with eyes 2 iced in at each end ..... 22 
Bridle Plates tor main anchorage. 200 
rnbuckles for main anchorage 1,718 
Snatch Blocks for main 290 
M Ropes, 105,.y A 
eye and thim' : d 445 
Clamps suitable for liin. cir. steel 
wire tops for anchorage .................. 1,7 
Arms, with gusset plate and saddle 
rivetted thereto for tension standards...... 455 
eee Standard Tubes flattened and drilled 
aie SON e a0 0.00020 Kee ¥ er © 11 
Bases vith gusset plate rivetted thereto for 
sss cc cc cscs cans sé 856 
Bridge Pieces for saddies.................... 1,164 
on les, — drilled, ready for 
rivetting to of tension stan- pes 
DORE SMin ae ewieSacccccccn ccc cd seh % 
Hook Bolts for tension saddles............... 4,131 
Bolts and Nuts, 5-8in. dia., a. eee 513 
Bolts and poem ie a _ dia., with spring 
washers, pF gg oe a with nib 
for tapaion ot aie EE Ea 11,608 
-— for tension standard without bolts and j 
Creme Arms with bolt holes drilled for inter- 
Nr eee 1,052 
Intermediate Standard Tubes with cusset 
plate rivetted thereto.................... 34 
with — holes drilled for intermediate 
a Ee rt re ee 2,052 
sermetiate Saddles, malleable drilled, ready 
for rivetting to cross arms of intermediate 
ERS ee ree 2,176 
Bok ele intermediate saddles... 2222.2: 56 
and Nuts, 5-8in. dia.. with spring 
ae hexagon. heads without nibs, for 
termediate saddles 1 7-8in. long......... 160 
Brackets for side guys...............0220++05 11 
Steel Wire Ropes, 7-8in. cir., 15ft. long, with 
eyes spliced in for side guys8.............. 8 
kles I nko giudirecc.cccecnph ees 508 
Turnbuckles for side guys..............---.. 13 


Wire Rope, 3ft. long, with eyes spliced in for 
side guys, and with hook bound into ~ 





Slings for basket, carriers. . 


























Hemp Rope Sling Carriers..........-.-..--+. 111 
Chain Slings for carrying stretchers........... 10 
Coupling Rods, 6ft. 7in. long, centres of eyes. . 105 
EE MEIER, TOE s oo nc 0 cone acness a sms sia 4 
DUE coc tc uss cccatep edee nee ne 37 
Bool Boxes tomall) ......02. esses: SHEA 37 
Galvanised Flexible Steel Wire Rope, 5-16in. 
dia., 6 strands, 12 wires, hemp centre coils 2 
Chain Blocks, 2.and 1 sheave ................ 2 
Rope Drums, in per gt - wood parts, Tubes, 
Bolts ts, Washers rh 
rie ‘OF “ABOVE. 
Large Site of Wood Bille 5 0g 6.0.6 vets 0.000% 99 
Small Packages of Wood ..................05 99 
Se 5 ong nip in SR REMNONCR EE sn bus 0 tie 'aid nee se 1,420 
Bolts, Washers, and Cotters (Casks) ....:..... 7 
Tools for Hamilton Ropeway, consisting of 
the following :— 
megp’ Higmd Baws ............-2cceeeee 37 
= SE OR RU GOs GOTS Plea 37 
ack Saw Blades, 10in.. ..................-. 444 
Hack Saw Blades i ETS aS. ee 444 
Hack Saw Blades, 14in. ............i..0e0ee 444 
Steel Bars, 4ft. cin, — hia Gh csy.55--..-.. 165 
IRs once b'sigbinccccccccsekisesae 37 
Felling Axes, 44 Ib. pa i enh thie aN aint sociales 37 
Marling Spikes, No. 9 .......-.......-...055 74 
Serving Mallets, Din, a PUNE Se CESSES. GY 37 
Wire Serving Boards ............-..-....... 37 
Podger Spanners, 5-8in. ..................-. 177 
Box Spanners, 5-8in.... 2. ....- 5-0 sence ees 74 
—_ BG RS ee ee oP 702 
ens beww geet tae +.osthos se 74 
37 
nite. _5-8in. 74 
Tools “for, for iamiiton Ropeway, consisting of 
No. 18 Shivanised ¥ Wire, Iron, &c. . 259 
Treherne Clamps ............- liens 51 
Double-throat Grips for ta ci 594 
Jolts and Nuts, 5-8in. 336 
Tension Winches with Wire} Rope 33 
Split Pins, 1-8in. .............-. 444 
Cone Spanners, 15-16in. jaw 302 
ve lying at the TRANSPORT STORES CO., 


i "ADO 
R.E., PURFLEET. 
FS aaparnane CLOSE FEBRUARY 6th. 
fers considered for whole or individual items. 
fair particulars, Tender forms, ne to view, Xc., 
3 ro" on licati the CONTROLLER. 


"Charing Cross eS Buildings, 
London, W.C. 2 


SWINGING TURNTABLES. 


By Pratchit Bros., Carlisle, 20ft. dia. Five of the 
above are completed ; the main four are complete with 
the exception Mot 16 gtn- 1 . which require 
fitting with tyres. Drawings of these can be seen by 
appointment at this office. 

meee” at DENTON IRONWORKS, CAR- 








lying 


PUBLIC NOTICES 


Continued ye podem column. 
Ref. N.K. 18,374, 
TENDERS CL. OE FEBRUARY. 6th. 





Full particulars, permits to view, &ce 
eK on application to the CONTROL L F Re 
.B.LE., 
Charing Cross Embankment Buildings, 
London, W.C. 2 
PIPING, &e. 
M.K. No. 18,217, as follows :—Wrought fron 


Piping, approximately 80 tons, best cast approxi 
mately 25 tons, heavy wrought 10 ton, light wrought 
5 ton, N.S. Plates 10 ton, oe and pote 20 ton. 

Above lying at the works of Mess BRUNNER. 
MOND and CO., TOCK WORKS, "NORTHW ICH 
TENDERS CLOBE en afer J 2nd, 10 a.m. 

Tender forms an rmits to view can be obtained 
from the CONTHOLLER, D.B.LE., 

Charing Cross Embankment Buildings, 
London, W.'. 2 


PUNCHING AND 
SHEARING MACHINES. 


As follows :—Double-ended Eccentric Type Punch- 
ing and Shearing Machine, arranged to be driven by 
moter through rocker joint silent chain. Capable of 
— holes up to 3-8in. dia. through steel plates 
28 to 32 tons sq. inch. Tensile up to ~¥ thick ane 
p Had up to 24in. from the edge. shear steel 
plates as above. The machine includes the following 


accesso! —One Set Punch and Dies, tin. to fin.. 
rising by 1 16ths, also One Square One Working 
Pair es, and Two Spare Pairs. Machi 


8 

driven by two 74 h.p. enclosed ventilated compound 
wound continuously rated oy 
80 volts D.C., 2 controlled panels, . 
Hirst and Co., Limited, fitted with aeueh release, 
1 D.P. no-volt and overload circuit breaker, with 
magnetic blow-out interlocked with starter. 

overload release with a sh time light. 
Water-tight plug and socket for flexible cable con- 


nections 
This. machine is Pee at the works of Messrs. 
SCRIVEN and CO., LEEDS oe FOUNDRY, 


MILL-STREET MaRS LANE, LEE 
Ref. M.K. 21,212, G. 1991. 
TENDERS CLOSE 10 a.m. FEBRUARY 10th. 


Full particulars and Tender forms, &c., can be 
oy on application to the CONTROLLER, 


Charing Cross Embankment Buildings, 
London, W.C. 2. 


NOTE.—For particulars of other Government Pro- 

perty for Sale, see ‘‘ SURPLUS,’ price 34., at all 
Bookstalls, or by quarterly gy of 2s. post 

free, payable in advance to the Director of Publicity. 

a ad of Munitions, Whitehall-place, London, 
; 2 I 








[Pudiey Education Committee. 


berets SCHOOLS. 
Principal: J. H. GRENDLEY, D.S8c., M.I. Mech, E. 
The Committee invite APPLICATIONS for ‘the 
POST of CHIEF LECTURER in MECHANICAL 
ENGINEERING at the Technical Schools. Candi- 
dates must possess a Degree in Engineering or its 
equivalent. 
Commencing salary £400. 


Puneeek particulars can be obtained from the 
nei| 
Applications must be made on forms supplied by 


the undersicned, and returned to him not later than 
Thursday, January 29th. 
J. M. WYNNE, 
Director of Education. 
Education Offices, Dudley. 2415 


Huddersfield Tect Technical College. 


APPLICATIONS are INVITED for the POSITION 
of LECTURER in MECHANICAL nage oe 
Initial salary £100. Further particulars may be 
obtained on application to the SECRETARY. Tech- 
nical College, Hudderstield. 2374 


Londen County Council. 


APPLICATIONS are INVITED for the POSI- 
TION of PRINCIPAL of the NEW TRAINING 
CENTRE for Disabled Sailers and Soldiers in the 
Electrical and Engineering les at 

Marshes. Salary at the rate of £600 a year. Prefer- 
ence will be given to those who have served 
attempted to serve with the Forces of the Crown. 
Apply to the Divisional Director of Leen ee Train- 
1, Temple-avenue, E.C.4. (Stamped addressed 
foolseap envelope necessary.) A form giving particu- 
lars will then be sent, which must be returned by 
11 a.m. on 24th January, 1920. 


AMES. BIRD, 
2424 Clerk of the London County Council. 


PUBLIC NOTICES (continued) 
Page III. 

















FINANCIAL Page IIL 


SITUATIONS OPEN 
Pages III. and IV. 


SITUATIONS WANTED 
Page IV. and Vill. 


MACHINERY, &e., WANTED 
Page VIII. 


FOR SALE 
Pages VIII., CVIIL, CIX., and CX. 


AUCTIONS, 
Pages CVII., CVIIL, and CXIV. - 


PREMISES TO LET OR WANTED 
Page CVIILI. 


WORK WANTED, Page CX. 
AGENCIES, Page CVIII 
MISCELLANEOUS, Page VIII. 


For Advertisement on see 
page 67, col. 


’ 





NUMERICAL INDEX TO ADVER- 














January, 
India. ‘gi 
30th December, 1919, 2167 


1, Holborn, 
"Gh Bligh Hot ta 3 


Continued in next column, 


TISEMENTS, Page CXIII. 





il THE ENGIN EBR 








The special permissio# of the, Comnaiittee of thé Stock Exchange to déal in these Notes is being applied for. 








The LIST of APPLICATIONS for parchase is NOW OPEN, and will be CLOSED ‘on or bebore the 
| | 19th day of JANUARY, 1920. é@ 





BIRMINGHAM 


HE 





ALL AR 


COMPANY, LIMITED. 
(Incorporated under the Companies Acts, 1862 to 1890.) 





CAPITAL. 


5 per Cent. ‘‘A” Cumulative Preference Shares (of £5 each) 
6 per Cent. ‘‘B” Cumulativé Preférence Shares (of £f éa¢h) 


Ordinary Shares (of $1 each) - aye 


OFFER FOR SALE of £2,500,000 6; PER CENT. TWELVE-YEAR NOTES 


_ Fssued. 


£203,150 


Authorised, 


£203, 150 
£500,000 £350,430 
- £4,295,850 £2,522, 472 


$5,000,000 $3,075,752 


———— 








In Denominations of 
£25, £50 and £100, 


at $9 PER CENT. 


The Notes are repayable at par on -1st January, 1932, and the Company has the right of repaying any of 
them at par by drawings at any time after 31st Deceniber, 19-0, on giving three months notice in writing 
to tie registered holder. such notice terminating’ on any date on which interest is payable. 

The Articles of Association of the Company prdyide that so long as any of these 6} per cent. Note’ are 
outstanding it shall not. create or issue any debentures or debenture stock or other, securities constituting a 
charge upon any part of the undertaking, or property of the Company (other than real or leasehold property, 
fixed plant and machinery, or shares or securities acguired after 31st December, 3919), or on .mnealled capital 
(if any) existing on 31st December, 1919. or create any other mortgage or charge thereon without the sanction 
of an extraordinary resolution passed.at a meeting of the holders of these Notes. i 4 : 

Interest on these Notes will be payable half-yearly on 1st January and Ist July. the first instalment being 
yavable oh Ist Julv, 1920, and caleulated on the amount of the insta!ments for the time being paid up thereon 
from the respective dates of payment. Interest coupons will be attached to the Notes. 

a 





LONDON JOINT CITY AND MIDLAND BANK, LIMITED 

5, Threadneedle Street, E.C. 2, 
BARCLAYS BANK, LIMITED, 

54, Lonibard Street, E.C. 4, 
THE BRITISH LINEN RANK, 

Edinburgh, an4 
Messrs ERLANGERS. 
8, Crosby Square, F.C. ?. 


are anthorised by the Imperial and Foreign Corporation, Limited, of 1, Broad Street Piace. F.C. 2, the parehasers 
of the Notes. to reveive at their Head Offices and Branches applications for the purchase of the above 
£2,500,00% 63} per cent. Notes at 99 per cent., payable as follows :— 

10. per cent. on Application. 

333: . » Acceptance, 

BBs ow » tbe 15tb day ot April, 1920. 


99 per cent. 


Tnterest at 4 per cen€. per antium will be payable oh aimounts paid in advarice of the date of payment of 
the final instalment of 55} per cent. 

The following is a copy of a letter addressed to the Imperial and Foreign Corporation, Limited, by Sir 
Hailewell Rogers, the Chairman of the Company. ;— ss 

The Birmingham Smal) Arms Company, Limited, 
Birmingham. | 
8th December, 1919. 
To the Directors of 
Imperial and Foreign Corporation, Limited. 

Gentiemen,— si : , 

In reply to your inquiry. I bég to'inform you that the Birmingham Small Aems Company, Limited, 
owns the whole of the Share Capital of the Daimler Company, Limited, Coventry, of Messrs. Burton, Griffiths 
and Company, Limited, London, and 99 per cent. of the Share Capital of Messrs. William Jessop and Sons, 
Limited. Sheffield. P 

The value of the Net Assets of the various Companies,‘taken at the following dates :— 
The. Birmiughath Sniall Arms Company, Limited, at 31st July, 1919. 
The Daimler Company, Limitéed,-at Sat July; 1919. 4 ef 
Messrs. Burton,-Griffiths and Comper’; Tiimited, at 31st December, 1918. 
Messrs. William Jessop and Sons, Limited, at 31st December, 1918, 
is, as nearly as can be ascertained, the sum of £5,458,257 (Five million, four hundred and fifty-eight thousand, 
two hundred.and fifty-seven pounds). : 
‘The Net Annual Profits of the above Companies for their last’ s¢ven (7) financial years, after providing 
for Exeess Profits Duty and Ordinary Depreciation, and making allowance for the variation of the dates en 
which the financial vears of the several Companies end are-approximately as follows -— 


1923 ie bi * BY bs gs oe S - 365,6 i 
19h4 ss 5 a <p < 4c8 oe ‘ys ae 
1915 he ob i a. xy ‘ i ee af 12> 
1916 8 = ‘a a és ge bs ce 2 eA 
1917 % a s a <i = = ne eA 
1918 ¥ et oe oy x4 o> pe ee ne reas ‘ 
1919 cs G3 es a a és as a .. See 
£6,337,378 


showing an average of approximately. £905,339 (Niné hundred and five thousand, three hundred and thirty- 
nine pounds) per annum for the last seven years. : k gail 

The Directors regard the trading outlook of the Company as satisfactory, and_in_ practically all the 
various Departments of the Company’s enterprises the orders received are in excess of the Company's capacity 


to execute them. 
Yours faithfully, t 
HALLEWELL ROGERS, 
e Chairinan. 
From the above letter it will be seen that when the proceeds of this issue of Notes is added Lie eset asséls 
of the Company and its subsidiary companies, the assets as stated therein amount to over £7, or more 
than three times the nominal amount of the Notes now offered. and that on the basis of the average profits as 
stated above for the last seven years, after providing for Excess Profits Duty and exclusive of any 
— derivable frem the proceeds of the present issue, thé interest on these Notes is covered over five and 
a-h times. __ aoe : 


Applications for purchase trust be lodged-with the Head Office ora Branch of any one of-the Banks set out 
above, together, with’the amount/payable on application, If any application be not aéceptéd in respect of 
the full number of Notes comprised in the application, thé surplus amount pe on ap) lication ‘will -be appro- 
priated towards the amount payable on aéceptatice, and apy balance will be returned to the applicant, and 
where any application is notaceepted, the amount paid will be returned in full. Interest at thie rate of 10 per 
cent. per annum will be charged on the amount overdue. _ Failure to pay the balance of the ‘chase. money , 
will render the amountalready paid liable to forfeiture, and will also give to the Imperialand } oreign Corpora- 
tion, Limited, the right to re-sell.the Notes in respect of Which the default_shall haye been made. . 

Interim Sérip Certificates will bé delivered In exchange for Letters of Acceptance duly receipted for: the 
amount payable on acceptance; and, these Certificates will be exchanged against the Definitive Notes after 
payment. of the final instalment, 

Both the Interim Scrip Certificates and the Definitive Notes are transferable on the usual transfer forms on 
payment of a-fee.of 2s. 6d. per transfer, and a register of Noteholders will be kept by the Conipatiy,’in which 
such transfers will ‘be duly entered. ; ; 

Application will be‘madé iff da€ course for an official quotation on the Stotk Exchgnge, London, and the 
principal provincial Exchanges for the Notes now offered for sale. : 

Copies of the Memorandtm and Articles of Association of the Company, the original of the above Letter, 
the Agreement dated 2nd January, 1920, between the Company and'the Imperial and Foreign Corporation, 
Limited, undef whith the Corporation agreed ‘to subscribe at 95} per cent. for the Notes now offered for sale, 
and receive 3 commission-of £8125, the Corporation paying the ex incidental to ayid attendort u thig 
offer, including the brokerage and underwriting and overriding commissions, can be seen at the Offices of Messrs. 
Guedalla, Jacobson and Spyer, Winchester House, Old Broad Street, E.C. 2, between the hours of 11:a.m. and 
4 p.m., on any day whilst the list remains open... } : a 

The Imperial ahd Foreign ation, Limited, is paving underwriting and overridmg commissions. of 
1} per cent. and + percent. respectively, and an additional } per cent. on all firm applications by underwriters 
or Notes which underwriters are.required to take. up. “ ; Y 
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The Gyroscopic Compass: A Non- 
Mathematical Treatment. 
No. L 


At this date it is, or should be, unnecessary to 
open an account of the gyroscopic compass with a 
discussion of the*defects of the ordinary magnetic 
compass. ‘These defects are too well-known to require 
mention. |Recent advatices in naval architecture, 
particularly in warship construction and very espe- 
cially in the building of submarines, have resulted in 
the magnetic compass becoming less and less useful 
for accurate navigation, primarily because of the 
upsetting influence exercised upon it by masses of 
steel or iron in its neighbourhood. It may still serve 
perhaps for the surface navigation of submarines, but 
for submerged runs the use of a gyro-compass is all 
but essential. In warships the weight of the guns 
und turrets is now so heavy that the magnetie com- 
pass can hardly remain unaffected by them and is 
materially influencedfwhen the guns are trained to 
different directions. The§shells themselves as they 
are discharged are also said to be a cause of error in 
the reading of the magnetie compass, for they tend 





PIGS. 1 AND 2--MODEL OF AN 


in most positions of the ship to drag the needle aft ‘r 
them by magnetic attraction as they pass along the 
bore of the gun. 

The value of the gyro-compass is not, however, 
recognised only in the world’s war navies. It is 
becoming increasingly appreciated in the mercantile 
marine, and there can be but little doubt that the 
device will soon be extensively employed on passenger 
Jiners and merchantmen generally. Such being the 
case, we have thought that an aceount of the working 
of the gyro-compass in simple but not necessarily 
‘* popular” language would be found useful to many 
and interesting to most. Our aim in preparing this 
account has been to- present a discusssion of the theory 
of the gyro-compass and to deseribe the forms 
assumed by the device in practice—sufficiently fully 
to illustrate the theory without going into any great 
detail on the constructional side—and to do so without 
depending upon the reader's possessing mathematical 
knowledge. 

It is to be remarked that it is much easier to treat 
the gyroscope and all its practical applications 
mathematically than non-mathematically, and that 
the avoidance of mathematies generally leads to a 
discussion of this essentially mathematical device | 
which is unscientific, unsound, and of very little | 
practical value. We trust that our account will be | 
found to avoid these defeets and that it will prove 
useful and enlightening to those who have so far failed | 
to understand the behaviour of the gyroscope and | 
its applications by reason of the fact that hitherto all 
trustworthy descriptions have been couched in a 
highly mathematical form or have been mere mathe- 
matics thinly disguised in written words. It is 
admittedly not easy to understand gyroscopic 
phenomena either ‘with or without the aid of mathe- 
matics, but on the other hand many of the difficulties 
of the subject are largely artificial. Thus the mathe- 
matician, when dealing with it, seems to be much 
more concerned with his equations than in creating a 
ments] picture of what they represent ; yet every one 
of his equations can be or should be capable of being 
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represented physically. Those who set out to avoid 
mathematics do not usually sueceed in giving a dis- 
cussion sufficiently complete to be of any practical 
service afterwards to their readers. Thus in dealing 
with the gyro-compass the so-called ‘ popular ’”’ 
description in.most. cases begins and ends with an 
explanation of why}the device possesses directive 
force when it is set up at the equator. It is quite easy 
to demonstrate the existence of such force at the 
equator. It is not so easy to show non-mathematically 
how the direetiveforce is generated and applied when 
the compass is situated north or south of the equator. 
The necessity for damping the horizontal vibrations 
of the gyro-axie and how the required damping force 
is applied in practice are still more difficult to explain, 
while the errors to which the gyro-compass is open— 
such as the latitude and the quadrantal errors—are 
even more trying to make clear. The latter subjects 
are usually neglected in the “ popular ’’ account of 
the compass. Yet without some means of damping 
the vibrations referred to or of eliminating or allowing 
for the various errors, the compass, even though it 
can ‘be shown to possess directive force in all lati- 
tudes, would be utterly useless—especially on board 
ship—as a direction indicator. 

Finally, it may he remarked that while the gyro- 
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DEGREES 


compass represents to-day probably the most intricate 
and involved practical application of the gyroscope, 
it is not the only one of importance. This fact is to our 
advantage, for if we succeed in explaining the theory 
and working of the gyro-compass we shall have 
succeeded in placing the reader in a position enabling 
him readily to understand all other devices in whiclea 
gyroscope is employed or in_which gyroscopic phe- 
nomena are developed. 


ELEMENTARY GYROSCOPIC PHENOMENA. 


Let a wheel A—Fig. 1— be mounted on an axle 
B C journalled within a horizontal ring D. Let this 
ring in turn be mounted on journals EF within a 
vertical ring G and, further, let this vertical ring be 
carried on journals H J within a vertical frame K. 
This arrangement constitutes a gyroscopic system 
having three degrees of freedom, because relatively 
to the frame K the wheel may turn about three axes 
BC, EF, and HJ mutually at right angles to each 
other and because, if the wheel is set spinning on its 
axle, gyroscopic properties will be manifested. 

The following is a brief statement of the gyroscopic 
properties manifested when the wheel is spun on its 
axle :— 

(a) Let the wheel be spinning in the direction of the 
arrow L and let a weight W be hung on the horizontal 
ring at the end B of the axle. The movement pro- 
duced by this weight is not a rotation of the hori- 


| zontal ring, and the wheel within it, about the axis 


EF. Instead, the horizontal ring remains _hori- 
zontal and the whole system inside the square frame 
sets off rotating at a uniform speed about the axis H J 
in the direction of the arrow marked M on the hori- 


| zontal ring. This rotation or precession, as it is 


called, will be maintained so long as the weight W 
remains in action. There is here no question of 
perpetual motion. The work expended in overcoming 
the friction at the vertical journals is derived from the 
energy of the spinning wheel, and when this energy is 
exhausted the phenomenon ceases. The phenomenon 
can, in fact, only be maintained indefinitely by expend- 
ing power to drive thegwheel against the leakage of 
energy through friction at the journals of the axle 
and the vertical axis HJ. A closer examination of 





ithe phenomenon would show that there is a slight 
rocking motion of the horizontal ring on its axis E F, 
and therefore an additional leakage of energy at the 
journals of this axis. This rocking motion é¢an be 
neglected for our present purposes. “It is sufficiently 
accurate to.say that the horizontal ring remains 
horizontal. 

(6) The speed of the precession is proportional to 
the weight W and to the speed of rotation of the wheel 
on its axle. For instance, doubling the weight 
doubles the speed of precession. 

??(c) If the direction of spin of the wheel is reversed 
the direction of the precession is also reversed. 

(d) If the spin of the wheel is in the direction L and 
if instead of attaching a weight at the end B of the 
axle we exert an upward force at this point the pre- 
cession developed will be opposed tothe direetion of 
the arrow M. . 

(e) If instead of trying to rotate the wheel about 
the axis E F by means of a weight or force applied at 
B we attempt to turn it about the vertieal axis H JJ 
by applying a horizontal foree V to the outer ring, 
the wheel will not turn about the vertical axis:H .j, 
but about the horizontal axis E F, the end B of the 
axle rising up towards H. 

(f) As before, the direction of this movement is 
reversed by reversing either the direction of spin of 
the wheel or action of the force V. If both are 
reversed simultaneously the direction of the movement 
produced by the applied force is not altered. 
+The behaviour set forth above can be summarised 
in a general rule as follows :—If to a spinning wheel 
possessing three degrees of freedom a force be applied 
tending to turn the wheel about some axis X X the 
actual motion produced will not be about X X, but 
about some other axis Y Y ; this axis Y Y will be such 
that rotation about it will tend to bring the axle of 
the spinning wheel into coincidence with or parallel 
with the axis X X ; the direction of the rotation  pro- 
duced about Y Y will be such that when the condition 
of coincidence or parallelism is reached ‘the spin of 
the wheel will coincide in direction with the rotation 
we are attempting to produce about the axis X X. 

Taking case (a), Fig. 1, it will be seen that the axis 
E F about which we are attempting to produce rota- 
tion by means of the weight W, together with the 
weight W itself, is of necessity carried round by the 
precession in the direction M at the same rate as the 
axle of the spinning wheel. The axle in this ease 
cannot therefore place itself in coincidence with the 
axis of the applied force. But it does its best to do 
so. The precession persists and is an expression of 
the fruitless chase of the axis E F by the axle B C. 

Tf, however, the weight is attached by some kind 
of sliding connection on the horizontal ring in such a 
way that its line of action remains stationary in-space, 
then the axis about which we are attempting to pro- 
duce rotation will also remain stationary in the 
position oceupied by the axis E F before preéession 
commences. In this case it is quite possible for the 
axle of the wheel to place itself in coincidenee with the 
axis of the applied force. Precession about H J 
through 90 deg. will accomplish this result, as indi- 
cated in Fig. 2. The weight W is now acting at a point 
on the horizontal ring where it’ ceases to have any 
tendency to turn the wheel. about the axis EF 
When, therefore, the position of coincidence is reached 
precession ceases and the system comes to rest in thi: 
position. 

If the experiment were actually made it would be 
found that the momentum acquired by the system 
during the 90 deg. turn would earry the axle through 
the position of coincidence with the axis of the 
applied foree. But immediately the axle passes to 
the opposite side the force W is exerted on a point 
of the horizontal ring between F and C. The action 
of the force passing on to this, the opposite, segment 
of the ring reverses the conditions under which the 
system started its movement and as a result precession 
in the direction opposed to the arrow M is set up. 
The axle thus tends to recover its position of coin- 
cidence and in the end settles down to a vibratory 
motion from side to side of the axis of the applied 
weight. Friction at the vertical journals will “‘ damp ”’ 
this vibratory motion, the amplitudes of the swings 
will decrease, and the axle will ultimately settle in 
steady coincidence with the axis of the applied force. 
In this condition the force will have no further effect 
on the system beyond throwing a bending moment 
on to the vertical axis. 

Instead of trying to make the wheel rotate about 
the axis E F by applying a weight to the inner ring 
as in Fig. 1, let us, as shown in Fig. 3, mount the 
square frame K on a horizontal axis N P and attach 
the weight W to an arm fixed on the frame. The 
axes N P and E F being—at least initially—collinear, 
the ‘effect of this arrangement is to throw a turning 
moment on to the wheel about the axis E F just as 
does the weight W in Fig. 1. It is to be noticed, how- 
ever, that the moment of the weight W in Fig. 3 
about the axis N P is transmitted to the inner ring 
as a moment about the axis E F solely: because of the 
friction existing at the journals of the axis EF. This 
friction may be very small, so that the turning 
moment received by the wheel is only a very small 
fraction of the turning moment exerted by the weight 
W about NP. The effect of the arrangement is thus 
exactly the same as would be produced in the arrange- 
ment Fig. 1 if we reduced the weight W to a hundredth 
or a thousandth of its‘value. In other words, pre- 
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cession about the vertical axis H J will set in in the 
direction of the arrow M just as before, but the speed 
of this precession will be only a hundredth or a 
thousandth of the previous value. 


three degrees of freedom in all possible configurations, 
the simple mounting shown in Fig. 1 will not serve 
the purpose. It can be made to do so in the manner 
shown in Fig. 6, namely, by mounting the square 





FIG. 8—FRICTIONAL TRANSMISSION OF TURNING MOMENT 


It is not very important to trace out the behaviour 
of the system shown in Fig. 3 beyond a very brief 


FIG. 4—ONE DEGREE OF FREEDOM LOST 


| frame inside a gimbal ring X, which in turn is sup- 
ported by a frame Y, the two new axes T U and V W 


period immediately after the weight W is applied. | 


The point of importance is that the precession pro- 
duced by the weight is very slow, and therefore that 
in a given interval of time the amount precessed is 
very small. Further, the rate of the precession 
depends solely upon the friction at the journals of 
the axis E F and not upon the weight W or the move- 
ment of the frame K except in so far as these factors 
affect the friction. The less the friction the less will 
be the rate of precession and the amount precessed 
in a given time. Thus by mounting the axis EF 
on knife edges the friction can be made so small that 
the precession produced by the weight W becomes 
immeasurable. Hence we deduce that if friction is 
substantially absent at the axis EF the frame K 
might be violently rocked on the axis N P or even set 
into continuous rotation without causing the axle of 
the wheel either to dip or to precess. 

Continuing the argument we might mount the 
square frame on a vertical axis and attempt to pro- 
duce rotation of the wheel about the axis HJ by 
applying a horizontal force to one side of the square 
frame instead of a force V on the outer ring as shown 
in Fig. 1. A similar result would be obtained. 
Granted an all but total absence of friction at the 
journals of the vertical axis H J, the precession pro- 
duced about the horizontal axis EF would be 
immeasurably small. Thus the frame might be set 
into violent motion about its vertical axis without 
causing the axle either to rotate in a horizontal plane 
or to precess in a vertical one. 

Finally, if the square frame were mounted on a 
horizontal axis collinear with the axle BC it might 
obviously be rotated about this axis without affecting 
the system otherwise than by increasing or reducing 
the rubbing speed of the axle B C in its bearings. 

Since pure translation of the frame in any direction 
cannot apply a turning moment to the system about 
any axis, and as rotation of the frame about any one 
of the three principal axes has no effect which is 
measurable on the orientation of the axle, it follows 
that, given substantial absence of friction at the 
axes E F and H J, the axle of the wheel will remain 
constantly pointing parallel with its original position no 
matter how the frame K may be moved orturned about. 

The gyroscopic system shown in Fig. 1 has, as we 
have said, “‘ three degrees of freedom,” because its 
wheel is free to spin about three different axes 
mutually at right angles. It is to be carefully noted 
that it can only truly be said to have three degrees 
of freedom so long as the inner ring and the parts 
inside it are not rotated on the axis E F away from the 
position which in Fig. 1 they are shown as occupying 
relatively to the outer ring. Thus rotation of the 
wheel on its axle or of the whole system inside the 
square frame on the axis H J leaves the three axes 
BC, RF, HJ undisturbed at right angles to each 
other. Fit rotation of the inner ring and the parts 
inside it ou the axis E F tends to destroy one of the 
degrees of freedom. If, for instance, the inner ring 
is rotated through 90 deg., as shown in Fig. 4;* the 
axle BC and the axis H J will coincide in direction. 
In this position the wheel cannot be rotated{about a 
horizontal axis at right angles to E F and has there- 
fore virtually only two degrees of freedom, namely, 
about the axis EF and about the axis HBC J. 
Again, if with the inner ring in the position shown in 
Fig. 4 the outer ring is turned through 90 deg. rela- 
tively to the square frame, the system assumes the 
configuration shown in Fig. 5 and the wheel loses the 
power of rotating about a horizontal axis in the plane 
of the square frame. 

lf, then, in any application of the gyroscope it is 
necessary to guarantee that the system shall have 








the system assumed the configuration shown in 
Fig. 5. 

In the gyro-compass it is necessary to guarantec 
that the spinning wheel in all possible configurations 
shall have three degrees of freedom, and accordingly 
we find the wheel mounted in a manner reproducing 
the features of Fig. 6. On the other hand, the majority 
of the movements which the compass system is called 
upon to make do not entail anything except very 
small degrees of rotation of the inner ring and wheel 
about the axis EF, Fig. 1, and therefore for most 
purposes the simple mounting there shown reproduces 
the required three degrees of freedom sufficiently 
closely to permit us to use it for demonstration pur- 
poses. In one very important portion of our subse- 
quent discussion, however—namely, that dealing 
with the effect on a marine gyro-compass produced 
by rolling and pitching of the vessel—it will be neces- 
sary for us to take cognisance of the fact that the 
square frame shown in Fig. 1 is not fixed directly to 
the ship’s deck, but is really carried in gimbals as 
shown in Fig. 6. 

Let us now suppose that the gyroscopic system 
shown in Fig. 1—without the weight W—is placed on 
the equator as represented at P, Fig. 7, and that the 
axle is set pointing due east and west as at BC. At 
the end of an interval of time, say, two hours, the 
earth will have rotated through some angle a, say, 
30 deg., and will have carried the gyroscope with it 
to the position Q. The square frame has thus clearly 
been inclined relatively to its original position. It 
has, in fact, suffered the exact equivalent of a direct 
translation R together with a pure rotation about a 
horizontal axis through E of amount a. The trans- 
lation leaves the system unaffected, but the rotation 
of the frame results in the frame moving relatively to 





FIG. 5—3ECOND DEGREE OF FREEDOM LOST 


being at right angles to each other. 


FIG. 6-—-LOST DEGREES OF FREEDOM RESTORED 


In the position | the axle, wheel, and inner ring. The axle, in fact, 


shown in Fig. 4 the new axis T U would restore the remains parallel with its original position at P. It 
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FIG. 7—ELEMENTARY GYROSCOPE AT EQUATOR 
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FIG. 8—GYROSCOPIC CLOCK 


lost third degree of freedom while the second new axis | is still pointing east and west, but the frame is now 


V W would restore the degree of freedom lost when inclined to it and, relatively to the horizontal surface 
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of the earth at Q, the axle is dipping at an angle ¢ 
which is equal to a—or 30 deg. Actually, if we fixed 
a dise to the square frame and a, hand to the inner ring, 
as indicated in Fig. 8, the system as erected at the 
equator would form a twenty-four hour clock indicat- 
ing strictly accurate sidereal time as distinct from 
mean solar time. To an observer on the earth the 
hand would appear to travel clockwise round the disc 
once in twenty-four hours. Actually, however, the 
hand would not rotate, but would remain constantly 
parallel with its original position, while the disc would 
travel anti-clockwise relatively to the hand and would 
make one complete turn in twenty-four hours. The 
hand would remain parallel with its original position 
by virtue of the fact already stated, namely, that the 
foree applied to the inner ring through its all-but- 
frictionless supports is very small and in any event 
does not turn the hand clockwise, but causes the wheel, 
inner ring, and hand to precess about the vertical 
axis HJ. The rate at which this precession took 
place would be a measure of the success with which we 
had eliminated friction at the horizontal axis E F, 

It might be thought that the system would without 
further addition serve as a compass, for if it maintains 
its axle constantly pointing in one direction it is just 
as good as a compass which always points its needle 
towards the magnetic north. In the magnetie com- 
pass, however, the needle has a directive force applied 
to it, which enables it to recover its standard direc- 
tion if it should be accidentally defleeted from it. In 
the gyroscopic system we have been considering there 
is no such directive force. The axle will remain 
pointing in one direction, it is true, but the system is 
indifferent as to what that direction may be. If the 
axle is accidentally deflected it will remain pointing 
in the new direction as consistently as it did before 
in the originally set direction. As a substitute for 
the ordinary compass, then, the success of the device 
would depend upon the success with which accidental 
deflecting forces were prevented from acting on the 
axle after it had been set in a known direction. In 
practice, as Dr. Anschiitz found in his early investiga- 
tions, it is excessively difficult, if not quite impossible, 





. 
[FIG. 9-ELEMENTARY GYRO-COMPASS 


to construct a gyroscopic system in which the centre 
of gravity and the centre of suspension are absolutely 
coincident. As a result a very minute gravity torque 
is thrown on the system, and in consequence the axle 
very slowly precesses away from the original set 
direction. This fact and the complication of parts 
required to give practical effect to the idea led Dr. 
Anschiitz to abandon his early attempts at providing 
a compass substitute of the apparently simple nature 
described above. 


GyYRO-PENDULUM SYSTEM AT EQUATOR. 


An addition to the system of a very simple kind in 
itself not only endows the axle with directive force, 
but makes the direction which it seeks the north and 
south one, and thus converts the system into a device 
possessing the familiar property of the compass. 
This addition consists of a pendulum-like weight 8, 
Fig. 9, attached below the wheel by a stirrup fixed 
to the inner ring so that the weight, stirrup, inner ring, 
axle, and wheel may swing as a whole on the horizontad 
axis EF, 

Let us suppose that the system with this addition 
is set up at the equator and that the axle this time is 
aligned at right angles to the equator so that the end B 
as shown at I, Fig. 10, points due north. In this con- 
dition the inner ring is horizontal and the weight 8 is 
vertically below the pendulum axis,;E F. No turn- 
ing moment is therefore being applied by gravity to 
the wheel. If through imperfection of workmanship 
the centre of suspension of the system is not absolutely 
coincident with the centre of gravity before the w eight 
8 and its stirrup are attached, then the minute gravity 
torque arising from the lack of coincidence will be 
balanced automatically by the weight, the inner ring 
taking up some position minutely inclined to the hori- 
zontal. There}will thus under all conditions be no 
resultant turning moment applied by gravity to the 
system as thus set up. In addition, the axle, lying 





north and south as it does, is aligned parallel with the 
earth's polar diameter. Consequently the rotation of 
the earth can only move it parallel with its original 
position and therefore does not tend to cause relative 
motion between it and the. square frame. We con- 
elude then that in this north and south position of the 
axle the system is not acted upon by any force or 
influence tending to cause the axle to depart. from the 
north and south position. 

Now let us suppose that the axle hy some agency is 
forced into parallelism with the equator so. that the 
end B points due east as ‘ndicated at II., Fig. 10. 
Immediately after it takes up this position the ten- 
dency of the axle to remain parallel with this, its new 
original, direction becomes manifested in attempted 
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relative motion between the axle, wheel, and inner 
ring on the one hand and the square frame on the 
other. Thus as the earth rotates the axle, &c., tend 
to set themselves relatively to the frame in the position 
shown atIII. In this position, however, the weight S 
being rigidly suspended from the inner ring, is no 
longer vertically below the pendulum axis EF. 
Gravity acting upon the weight therefore applies a 
turning force to the wheel, &c., about the axis E F. 
The system is thus under the same conditions as those 
represented in Fig. 1, when the weight W is hung on 
the inner ring at B. Precession about the vertical 
axis therefore sets in, in the direction M, Fig. 1, so 
that the end B of the axle swings round from the east 
towards the north. 

Let us reset the system in position I., and then by 
some agency cause the axle again to align itself parallel 
with the equator, this time, however, with the end B 
pointing due west as shown at IV., Fig. 10. As 
before, the rotation of the earth combined with the 
tendency of the axle to remain parallel with the new 
west and east position results in attempted relative 
motion between the axle, &c., and the square frame 
so that in a little time the system would adopt the 
configuration shown at V. In this configuration, 
however, gravity as before applies through the weight 
S a turning force about the pendulum axis EF. 
Now, comparing the two configurations III. and V., it 
will be seen that, mere reference letters or similar 
distinguishing marks being washed out, they are 
indistinguishable except for one fact: the wheel is 
rotating in opposite directions. If with the system as 
arranged in Fig. 1 we reverse the direction of spin of 
the wheel without reversing the direction of the 
applied force W, then, as we know already, the direc- 
tion of the precession will be reversed. Precession 
about the vertical axis will take place in the direction 
opposed to the arrow M. Hence in the configuration 
shown at V., Fig. 10, the precession induced by the 
action of gravity on the weight S causes the end B of 
the axle to swing up from due west towards the north. 

We are thus led to identify the end B of the axle 
as the north-seeking end and the end C as the south- 
seeking. With B pointing due north as at IJ 
there is no force acting on the system tending to make 
the axle depart from the north and south direction. 
lf B is swung over to the east or west—or inter- 
mediately, as may be taken for granted—a force is 
called into play tending to move the end B back 
towards the north. It follows therefore that the 
resting position of the axle is the north and south one 
with the end B pointing north. 

It may be said, perhaps, that we have neglected to 
discuss what happens if from the position I the wheel is 
turned by some agency right round until the end B 
of the axle points due south. In this condition there 
is no resultant gravity torque on the pendulum axis 
and the axle is lying parallel with the earth’s polar 
axis, so that the rotation of the earth does not cause 





relative motion between the wheel, &c., and the frame. 
Just as in the original configuration I., there is thus 
in this condition no force applied to the system tend- 
ing to make the end B swing away from the pole. 
But as the reader may readily establish for himself by 
reversing the arrows and reference letters in the five 
diagrams of Fig. 10, the slighest departure of the end B 
of the axle from the south-pointing direction towards 
éither side of the meridian will call into play a force 
which will cause the end B to precess up towards the 
north. With the wheel spinning in the direction we 
have shown throughout our illustrations the only 
stable position of equilibriam for the axle is the north 
and south with the end B pointing north. Jt may be 
pointed out that the magnetie needle can, like the 
gyro-compass axle, assume a position of unstable 
equilibrium with the north-seeking. end pointing 
south. 

A point of very great practical importance into 
which to inquire is the magnitude of the directive 
force, the existence of which, when the axle is deflected 
from the north and south position, we have just 
demonstrated. This directive force or restoring 
moment, as will have been gathered from our explana- 
tion, increases with the deflection from the north, 
being a maximum when the axle is lying east and 
west or west and east. Its magnitude in any position 
of the axle depends upon (a) the speed of rotation of 
the earth on its polar axis, (b) the speed of the spin- 
ning wheel on its axle, and (c) the mass, or, more 
correctly, the moment of inertia, of the wheel. The 
first item is small——_0 .0007 of a revolution per minute 
and is quite beyond our control. The second factor 
is consequently made as large as possible, while the 
third is also made large, but a limit is placed to our 
choice by questions of safety and temperature rise at 
the high speeds adopted for the spin of the wheel. 
In the following table we give the values of these 
factors for three of the types of gyvre-compass to be 
described later. 


Compass. Wheel, diam. Wheel, weight. Speed, 

in. Ib. r.p.m. 
Ansehiitz*.. .. Birr sory oi OK Qaey ov: (280,000 
Sperry Ja- Este eR. ber ee pit tists 8,600 
Brown we oe ae 44 1.2... 15,000 


* Farlier form as in use in 1910. 


The value of the directive force for the same three 
gyro-compasses and for an ordinary magnetic com- 
pass is given in the next table, (1) for the axle—or 
needle—lying due east and west, and (2) for the axle 
—or needle—deflected 1 deg. east or west of north— 
true or magnetic. 


Directive Force at Equator. 


Axle (or needle) Axle od needle) 


E and W. 1 deg. E. or W. of N. 
Force. Leverage. Force. Leverace 
Grains. in. Grains. in. 
Anschiitz .. ES eet. § Sy 3 ‘ wet re 
Sperry <7 ae "a hae oe 20 kh) 
Brown rt 2 9 SE NG ae ey ic So it 
Magnetic*.. 40 1 . Wea 1 


* Approximate. Differs in differer nt compasses. 








Annual Report of the Secretary of 
the United States Navy. 


FoLLowine our usual custom, we present a résumé 
of the annual report of Mr. Josephus Daniels, Secre- 
tary of the United States Navy Department. 

AERONAUTICS. 

In the field of radio and new navigational instru- 
ments for aerial service the United States Navy 
moved forward with marked success during its par- 
ticipation in the war. This is evidenced by the 
succeeding quotations from the Secretary’s report :— 


Radio transmission in aircraft was greatly improved during 
the period of hostilities. On the Transatlantic flight two-way 
communication was maintained with a shore station over a dis- 
tance of 700 miles. One seaplane was heard at the Bar Harbour, 
Me., receiving station from a distance of 1400 miles. 

Telephoning by wireless to and from aeroplanes has been 
successfully accomplished in some instances at a distance of 
150 miles. It is now easily practicable to telephone from land 
to seaplanes in flight a considerable distance from the shore. 

A number of the new navigational instruments recently 
invented or developed were used for the first time in the Trans- 
atlantic flight, These include an aerial sextant, by means of 
which the aviator can calculate his position by sun or star 
observation ; a draught and speed indicator, by which, sighting 
on flame and smoke bombs dropped into the water, the velocity 
and direction of the wind may be determined ; and a course a nel 
distance indicator. 

New methods have also been devised by which the navigator 
can{make his astronomical calculations in a fifth of the time 
formerly required. For this purpose a zenithal projection chart 
of the Atlantic was constructed, making unnecessary difficult 
mathematical calculations, and enabling the aviator to deter 
mine his position in a few minutes. 


Like the Secretary of War, Mr. Daniels is firmly 
convinced—largely for political reasons—that the 
fighting fleet should have its own flying branch, and 
in this connection he points out : 


Favouring every encouragement that can be given to aviation 
in all phases of development and activity, I am convinced that 
the creation of a united air service as a separate department of 
the Government is unwise. Certainly the navy and, I believe, 
the army considers it essential to military effectiveness to retain 
its own aviation corps and stations. Military aviation, which 
has for its purpose fighting effectiveness, necessitates military 
training, and this differs materially in the two services.§ Not 
only does naval aviation require different types of aircraft from 
land aeronautics, but a different kind of training to fit flyers for 
fleet operations and coast and sea patrol. Ability to fly a 
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machine is merely the first step ; pilots must he trained to eco- 
operate with vessels, to escort convoys, to hunt submarines, and 
engage enemy vessels as well as aircraft. 

Between separate services it is always difficult to secure the 
close co-operation that is required in military operations. By 
retaining aviation as a part of the navy and army, jealousies 
and clashes over command, almost inevitable where they have 
to depend on a separate service, are avoided. Each provides 
the training for its needs, and keeps in operation an organisation, 
standardised in methods and equipment, which in time of war 
merely needs to be expanded, absorbing the new personnel into 
# membership already indoctrinated and familiar with purposes 
and operations. 

By retaining aviation as a part of the Army and Navy, places 
can he provided for the flying personnel, who can pass back into 
the line when their flying usefulness becomes diminished. This 
could hardly be done by an independent service, which would 
in time, at a considerable expense to the Government, result in 
a large class of specialist officers available only for particular 
duties on the ground, and for whom there would be no really 
important activity. Efficiency, economy, and effectiveness all 
appear to demand that naval aviation be conducted by the Navy. 


In the past the army and navy of the United States, 
even where using weapons of similar characters, have 
pretty generally gone their respective ways only to 
discover at a crisis that their independence of aim 
had resulted in gravely hampering their ability to 
co-operate. This is difficult to avoid where the heads 
of the two departments look upon the sister fighting 
services as radically different in their purposes and 
means of fulfilling the duties which may be theirs 
in time of hostilities. Again, a realisation of a 
reciprocal service is apt to be further obscured by the 
personal qualifications and the opposing views upon 
war and preparedness held by the heads of these two 
departments of national defence. From the very 
nature of aeronautics, there must be a common know- 
ledge, & mutuality of skill, and the need of an inter- 
changeable personnel and matériel for both naval and 
military work, admitting, of course, a necessary 
measure of specialism in each of the fighting arms. 

Upon this vital topic Secretary Daniels touches 
as follows :— 


A joint Army and Navy board has been created to bring about 
closer co-operation between the two services and consider all 
phases of the aviation activities of Army and Navy. 

This Board is to make recommendations for co-ordination of 
the aeronautic work of army and navy in production, training, 
operation, selection of aviation bases and sites, purchase of 
material abroad, &c., and also for co-ordination with the aviation 
activities of other branches of the Government and civil organisa- 
tions. A great deal has been done toward bringing the two 
services in closer touch, acquainting each with the activities of 
the other, preventing duplication of work and installation, and 
utilising, wherever possible, the facilities existing or to he 
established, to whichever service these may belong. 

As a result of war activities, naval aviation is now supplied 
with a Reserve Flying Corps, comprising approximately 4000 
officers and 20,000 men, of which more than 2500 of the officers 
are qualified naval aviators and 15v0 are aviation technicists 
and administrators. The enlisted personnel of the Reserve 
Corps has been trained for aviation duties, and, as a class, are 
believed to be as expert aircraft mechanics as the present state 
of the science can develop. 


The Navy’s aviation equipment comprised 1865 
flying boats and seaplanes, 242 land planes, 15 
dirigibles, 205 kite balloons, and 10 free balloons. A 
total of 570 aircraft had been sent abroad before the 
end of hostilities. 


NAVAL CONSTRUCTION. 
Regarding new construction, the Secretary’s annual 
report gives the following details :— 


From our entry into the war work upon the later large vessels 
of the three-year programme had been suspended. With the 
Armistice an accomplished fact, the question soon arose whether 
these vessels should be pressed to completion on the pre-war 
plans or materially modified as a result of war experience. The 
principal, and indeed the only important, question was as 
regards the battleships and battle-cruisers. 

The question at issue, involving as it did twelve capital ships 
which would upon completion be the backbone of the United 
States Navy for a number of years, was a most momentous one, 
and it was felt that nothing should be left undone to solve the 
problem rightly, taking into account the views not only of our 
service, but, so far as available, of all the services which had been 
involved in the war. After consideration of the matter, the 
unanimous recommendation of the General Board was that the 
battleships should be ‘‘ completed as expeditiously as possible 
on present lines of development, and that future designs of 
battleships should depend upon further development in battle- 
ship construction.” As regards the battle-cruisers, in view of 
the importance of protection as indicated by war experience, it 
was recommended that “ the six battle-cruisers now authorised 
be completed as expeditiously as possible, but with additional 
protection, particularly to turrets, conning-towers, magazines, 
and communications, at the expense of a small reduction in 

” 


During the twelve month ending October Ist there have been 
completed one battleship, 103 destroyers, 32 submarines, 52 
Eagle boats, 36 submarine chasers, 1 fuel ship, 3] mine-sweepers, 
and{@3 seagoing tugs. This leaves under construction at the 
present time 12 battleships, 6 battle-cruisers, 10 scout cruisers, 
2 gunboats, 8 auxiliary vessels, 136 destroyers, 58 submarines, 
8 Eagle class patrol vessels, ( mine-sweepers, and 14 seagoing 
tugs. 

While the special instructions relative to expediting work on 
destroyers were cancelled after the Armistice, work on the war 
programme had by that time been thoroughly organised, and 
deliveries have proceeded rapidly since that date. During the 
twelve months ending October Ist, 1919, 103 had been delivered. 
Deliveries are now averaging about 10 per month, and it is 
expected that those remaining, 136 in ali, will be completed 
within the coming year. 

These new destroyers are all oil burners, standard type, 315ft. 
long, beam 3lft., mean draught 9ft. 4in., and, equipped with 
motive machinery of 28,000 horse-power, make 35 knots an hour. 
They demonstrated their worth in war and in peace, and in them- 
selves constitute a fleet of swiftness and power in which the 
Republic can safely trust. The story of their successful war 
against submarines and their successful sinking of those assassins 
was recorded in last year’s report. 


ORDNANCE. 


Guns larger than any now in use or being placed afloat by 
any other navy are being built for our new battleships and 
battle-ernisers. Of I6in., 50-calibre, with muzzle energy of 
115,000 foot-tons, these are the last word in American navel 
design. One hundred and ninety of these powerful guns are to 
be manufactured, and their combined energy will be approxi- 





mately 21,250,000 lb. The projectile for these guns weighs 
2100 Ib., and the entire number will be capable of firing nearly 
200 tons of projectiles at a time. ‘To produce this result 
125,000 lb. of powder would be burned in about one-twentieth 
ot a second. A single discharge of these combined batteries, 
ordnance officers estimate, would produce energy equal to that 
required to lift a battleship to the height of the Washington 
Monument. It may be said in general terms that the IGin. 
50-calibre gun is not only of greater power than the I4in., but 
probably also possesses a longer life. The muzzle energy of the 
16in. 45-calibre gun is approximately 100,000 foot-tons, which in 
the 50-calibre is inereased to 115,000 foot-tons. 


Of the new method of gun construction developed 
by naval experts, the Chief of the Bureau of Ordnance 
contributes this interesting disclosure in his annual 
report to the Secretary :— 

“Guns of the service are now of the built-up type, 
for the construetion of which our navy uses the 
principles of initial tensions. Neither the principle 
of varying elasticities nor the wire-wound method of 
the application of initial tension is utilised by the 
United States Navy. Much thought has been put 
upon investigations leading to a monobloc type of gun. 
This, involving a new method of gun construction, 
was experimented with during the year, and now, as 
a result, has been adopted to a limited degree for use 
in the navy. This method of gun construction is 
known as radial expansion. Its basis is the applica- 
tion of hydraulic or other pressure to the interior of 
the gun tube, by which means the metal of the gun 
is cold stretched beyond its elastic limit, thus 
acquiring a permanent set. Metal which has been 
stretched in this manner acquires a new elastic limit 
and one greater than the original elastic strength of 
the metal, depending upon the amount of permanent 
elongation. 

‘** Numerous and extensive experimentations have 
been carried out to ascertain the laws of this special 
elasticity, and one of the results established is that 
the special elasticity acquired by gradual stretching 
in the above may be increased so as to practically 
coincide with the ultimate strength of the metal. 
Along with these experiments were conducted others 
for determining the effect of cold stretching of hollow 
cylinders by the application of internal pressure. 
The same experiments demonstrated, moreover, the 
important fact that the increase of elastic strength 
acquired by shrinkage after the application of heat 
did not give any more favourable results. The 
increase of elastic strength through ecrouissage being 
no greater than that gained by cold stretching or cold 
forging. 

“The convincing part of the process is that upon 
the gradual application of internal hydraulic pressure 
the metal of the walls of the gun began to flow upon 
reaching a pressure of from 36,000 Ib. to 40,000 Ib., 
the theoretical elastic strength of the gun. The 
pressure was gradually increased up to 92,000 lb., 
the external diameters of the gun continually expand- 
ing and indicating a continuous flow of the metal 
beyond the elastic limit. At this point the pressure 
was released and the exterior diameters returned 
toward their original value to a point which gave the 
permanent set of the metal. Upon renewing the 
pressure no indication of flow was encountered until 
80,000 Ib. had been progressively applied. Whatever 
theory there may be concerning this method of gun 
construction, there is no doubt whatever that the 
elastic strength of the gun under experimentation 
had been raised from 36,000 Ib. to about 809900 Ib. 
per square inch. 

“Specimen rings cut from the waste metal at 
muzzle and breech showed that the theoretical state 
of initial strains, shown by the theory of the process, 
existed in fact. The outer ring showed an initial 
strain of tension of about 35,000 Ib., while the inner 
ring showed a state of compression of about 45,000. 
The intervening hoops showed a gradual change 
through a neutral axis between these two extremes. 
Thus this one experiment demonstrated beyond 
question all the essential points shown by the mathe- 
matical theory of the process. 

“The navy 4in. gun constructed by this precess 
of radial expansion has been fired up to the present 
time 464 rounds. The velocity has been reduced by 
100 foot-seconds and the bore shows some wear and 
slight increase in diameter. This gun was fired in 
comparison with the navy standard 4in 50-calibre 
gun, and has shown itself the equal of the standard 
gun in every way. 

“It has also been practically and most thoroughly 
demonstrated that if a homogenous metal tube is 
submitted to progressively increasing interior p1es- 
sures its different concentric layers will take on 
successively permanent deformations, starting from 
the innermost layer. ‘The layers thus deformed under 
pressure will remain in a deformed state after the 
removal of the load ; in preventing the return of the 
outer layers to their original position. the inner layers 
remain more or less strained when they themselves, 
due to reaction, are contracted. The tube has 
acquired of itself, in being deformed, the ideal com- 
position of uniform autohooping, in which all the 
layers are equally affected as regards resistance. 

“ Briefly, then, the gun is forged in one piece and 
subjected to very great internal hydraulic pressure, 
expanding the metal radially. Successive applica- 
tions of this pressure are made, with the result that 
the elastic limit of the metal is raised. The advan- 
tages of this method are :—— 

“(a) Much lighter gun as compared with a gun 
of the same calibre produced by the old method. 


“*(b) Less machine work, because of fewer 
surfaces to bore and turn. 

““fe) Less labour required in manufacture. 

“(d) Cheaper and quicker gun construction. 

“The only limiting feature of this method of gun 
construction appears to be the thickness of gun forging 
that can be depended upon as sound and free from 
defects. Thus at present the 6in. high-powered 
guns are the upper limit in this respect.” 

The Chief of the Bureau of Ordnance also furnishes 
some other interesting particulars relating to the 
activities of his office, which deserve quoting :- 

* Davis non-recoil guns were supplied to all patro| 
stations on the Atlantic Coast. Experiments were 
conducted to determine the effect on the envelope 
of a dirigible of the blast from a 3in. gun. There 
tests indicated that no danger need be feared from 
this source, and a design of a 3in. gun to he mounted 
in the car of the new large class of dirigibles was 
undertaken. A 37 mm. automatic cannon for mount- 
ing on seaplanes has heen designed and tested during 
the year. 

“Various tests in connection with the Jaunching of 
torpedoes from airplanes have been conducted, both 
with the method of free dropping from an airplane in 
flight and with the scheme of lowering the torpedo on 
a cable. At the end of the year sufficient experi- 
ments had been coneluded, and torpedo launching 
from seaplanes seems satisfactorily accomplished.” 

On October 2nd, 1918, the first 6in. 53-calibre gun 
was successfully proved. The results were in ever) 
way satisfactory, and as regards chamber pressure 
were even better than had been hoped. One of the 
difficulties heretofore contended with by the Bureau of 
Ordnance has been a lack of facilities for the quick 
determination of the characteristics of various metallic 
parts. Rear-Admiral Ralph Earle says in connection 
with an improved situation in this matter :— 

“The Brinell machine tests have been instituted 
as a regular part of the inspection for the first time 
during the year, and it was immediately applied to 
the purpose of saving money by cutting out test 
specimens. The Brine!l machine, which was pur- 
chased for 200,060 dols., has already earned its cost 
many times over. The Gun Factory has a large con- 
tract for torpedo air flask heads, and this has alway 
been a difficult class of material to treat so as to bring 
out the successful qualities consistently. Heretofore 
it has always been necessary to expend time ani 
money to cut out the test specimens and machine 
them before the forge shop could be definitely told 
that the head was correctly treated. However, with 
the Brinell machine it has been possible to state 
within very narrow limits whether it would be 
advisable to proceed with the regulation testing of the: 
material, since the Brinell machine can indicat« 
within a minute’s time whether the head has been 
made too hard or too soft.”’ 


New PROGRAMME. 


According to Mr. Daniels, the actual war cost, 
so far as the navy was concerned, totalled 
2,982,394,930.29 dols. As to the new building pro- 
gramme, the current estimates of the Secretary con- 
tain no recommendation for the appropriation of 
money for new ships, but Mr. Daniels has latterly 
aecepted in principle the General Board’s report, 
which recommends a building programme for the 
fiscal year 1921 containing the following prime 
features : Two battleships ; one battle-cruiser ; ten 
scout cruisers ; five flotilla leaders ; six submarines ; 
two airplane carriers; one destroyer tender; one 
submarine tender; aircraft construction, including 
experimental development, 27,000,000 dols. 

In the matter of the electric propulsion of capital 
ships, the iollowing particulars are furnished by 
Admiral Griffin :-— 

“The U.S.S. New Mexico, the first electrically 
propelled battleship, was commissioned in May, 1918. 
The widespread interest in this type of propulsion 
which has been continuous since its adoption, has 
been greatly stimulated by the appearance of this 
vessel in active service. 

“The special characteristics of this equipment have 
been fully treated in past reports and in scientific 
publications. In view of the stress always placed 
upon the feature of economy in fuel consumption, 
although that feature was not the controlling factor 
-in the adoption of the design, the data taken from 
actual service and given in the tab’e on pe.ge 59 ore of 
interest. The other vessels listed are all oil-burning 
‘ Dreadnoughts of about the same displacement, except 
the Nevada and Oklahoma, which are of €000 tons 
smaller displacement. These results are very clo:e 
to those which had been estimated. 


Navan Arrorarr Factory. 


“The last annual report described the inception 
and early history of this establishment. The first 
factory-built plane was shipped April 2nd, 1918. In 
June the plant was producing one machine per day, 
or seven per week, and by July Ist had completed its 
first order for fifty H 16 flying boats. 

“The assembly plant authorised in January, 1918, 
as an extension to the original plant was completed 
and in production early in July following. Produc - 
tion kept up at @ maximum rate throughout the 
summer, and until eurtailed by cessation of hostilities. 

“The factory reservation includes 41 acres. The 





buildings have ,888,935 square feet of floor, space, 
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519,955 square feet being normally tor manufacturing 
purposes and the remaining 368,980 square feet for 

storage, offices, &e. Due to curtailment of production 
more space has become available for storage of surplus 
aircraft. On June 30th, 1918, 339,955 square feet 
was in use for storage purposes. 


Unirep StTates BATTLesHIPs Nos. 


service. Four additional units embodying lessons 
learned from the Transatlantic flight%have been 
authorised for construction at the Naval Aircraft 
| Factory, and will be used in conjunction with¥fleet 
| activities. 
“Oo Type 


Airship.—This type was the result of an 


36 To 42. 


Fuel Consumption in Port and at Various Speeds, in Tons of Oil per day. 


[eeies ed from engine-room logs and performance curves. C 


Name. Official In 
No, port. 
Nevada 36 17.3 C ruising tur bison 
Main turbines .. 
Oklahoma 37 14.0 - 
Pennsylvani: 38 18.5 Cruising turbines 
Main turbines .. 
Arizona .. 39 17.3 Cruising turbines 
Main turbines .. 
New Mexico 40 20.0 pe 
Mississippi 41 19.3 Cruising and main 
Main turbines .. 
Idaho* 42 24.0 Cruising turbines 


Main turbines .. 


“Following is @ summary of production by the 
factory during the fiscal year ending June 30th, 1919, 
estimated value : 

Dols. 
100 H-16 flying boats assembled at the Naval Aircraft 

Factory . -. 3,500,000 

60 F-5-—L flying boats manufactured complete by the 


Naval Aircraft Factory -. 1,640,000 
74 F-5-L flying boats assembled at the Naval Aire raft 

Factory 5 . «- 2,437,500 

2 F-6- L fying boats, ‘experimental type 79,400 | 
4 N-1 experimental seaplanes 182,000 
10 N-1 partial manufacture and assembly 108,000 
4 M F flying boats, school machines 40,000 
28 A-1 ships’ airplanes .. Py 9,000 
28 A-2 ships’ ~_ anes .. 12,000 
Spares 395,359 
Rebuilding and repa air ring 1 mac shines 148,315 
Total for the fiscal year 551, 574 


“Production prior to July Ist, 1918, amounted to 
1,374,649 dols., and if to these figures there be added 
the value of motors and various accessories obtained 
from other sources and installed at the factory to the 
amount of 3,671,000 dols., the total output up to 
and including June 30th, 1919, amounted to 13,£97,423 
dols. 

TyPEs oF AIRCRAFT. 

“Of the several types of aircraft produced during 
the year a brief description of the more important 
designs follows :— 

“ F-5-L.—This is a twin Liberty engine fiving 
boat designed for long anti-submarine patrols. It 
has @ wing spread of 103}{t., a bare weight of 8250 lb., 
an allowable full ioad of 13,000 Ib., and has been flown 
with 13,600 lb. gross weight. Its usual crew is four 
men, and it carried five Lewis guns and four 230 Ib. 
bombs. The tank capacity is sufficient for 11 


hours flight at economical cruising speed of about | 


60 miles per hour. Its maximum speed is 87 miles | 
per hour, but with geared engines a speea of 100 miles 
per hour has been attained. 

“H S-2-L.—This type, also intended for anti- | 
submarine patrol, is smaller than the F-5-L. It has | 
a single Liberty engine, a wing spread of 74ft., bare | 
weight of 4300 Ib., weight fully loaded 6500 Ib., and | 
a crew of three men. The offensive armament con- 
sists of one machine gun and two 230lb. bombs. | 
The tank capacity is sufficient for 4} hours at maxi- | 
mum speed of 88 miles per hour. 

“ M F Bout.—This is a training type of flying boat, | 
and is an improvement over the older F type. The | | 
engine is a Curtiss OXX6, 100 horse-power. The | 
wing spread is 50ft., bare weight 1850 Ib., gross load 
2450 lb., including the crew of two men. The fuel 
capacity is sufficient for 34 hours at a maximum speed 
of 64 miles per hour. 

“NC Type.—The design of this type was under- 
taken in August, 1917, by the Bureau in collaboration 
with the Curtiss Engineering Corporation, with the | 
object of obtaining a large flying boat combining | 
seaworthiness, airworthiness, large radius, and large | 
useful load. Four units were authorised. The 
initial flights of the first unit were held in October, 
1918, and were successful. Deliveries of the other 
units followed at 60-day intervals. 

** As originally designed the N C boats carried three 
Liberty engines with a gross load of 24,700 Ib., at a 
maximum speed of 85 miles per hour. For the 
purpose of attempting a Transatlantic flight a fourth 
engine was added, giving increased reliability, but 
very little increase in radius. The principal charac- 
teristics of the Transatlantic type are :—Bare weight, 
17,656 Ib.; gross load, 28,000 Ib.: wing spread, 126ft. 
Tank capacity , 1891 gallons, sufficient for a flight of 
1400 land miles at an average speed of 70 knots. 

“In May three N C boats started from Rockaway, 
Long Island, N.Y., on the first Transatlantic flight, 
using the Newfoundland- Azores route. One of the | 
three successfully completed the flight of 4514 land | 
miles in 56 hours 27 minutes. Another of the boats | 
was completely wrecked. The third was partially | 
wrecked, but is being repaired. This leaves three of | 
the four original units which can be made fit for further 
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Fuel consumption. 
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125 194.0 245.0 | 310 


to 14th, 1919. 


effort to design a medium-sized non-rigid airship for 
sea patrol or convoy, having high speed, great endur- 
ance, and a duplicate power plant to secure greater 
reliability. A new form of envelope and a car of very 
low resistance were developed from wind tunnel 
New fabrics having low diffusion and 
a protective coating of aluminium powder for reflect- 
ing heat from the surface were developed and used 
in the construction. The power plant consists of 
two engines giving a total of 250 horse-power, and on 
first trials a speed of 60 miles per hour was obtained. 
In many respects the performance of this type is 
remarkable, and is equal or superior to any foreign 
ship of its type. In May, 1919, the C5 flew from 
Montauk to Newfoundland, with six men, in 25 hours 
50 minutes, without stop, a distance by chart of 


1022 nautical miles. The principal characteristics 
of the C type are:—Length, 192ft.; diameter, 
41ft. 9in.; volume, 182,000 cubie feet; total lift 


(gross load), 12,700 Ib.; weight empty, 7940 Ib.; use- 
ful load, 4760 Ib.; endurance, 47 hours at 45 miles per 
hour, or 28 hours at 55 miles per hour.” 

Of the battleships, battle-cruisers, and scout 
cruisers, the following particulars are supplied by 
Admiral Taylor :— a 


CONSTRUCTION AND DESIGN. 


“The Naval Bill for the fiscal year 1919, approved 
July Ist, 1918, under ‘ Increase of the Navy,’ directed 
that the remaining vessels of the three-year building 
programme, the construction of which had not been 
specifically directed to be begun, should be begun as 
soon as practicable. The vessels covered by the 
above authority were as follows :— 

Battleship No. 52, North Carolina. 
Battleship No. 53, Towa. 
Battleship No. 54, Massachusetts, 
Battle-cruiser No. 6. 
Scout cruisers, Nos. 11 to 13. 
Fifteen destroyers, Nos. 345 to 359. 
Tea coast submarines, Nos. 153 to 162. 
Nine fleet submarines, Nos. 163 to 171. 
Fuel ship No. 17, Neches. 
Fuel ship No. 18, Pecos. 
Repair ship No. 1, Medusa. 
Destroyer tender. No. 4, Whitney. 
Transport No. 2, Heywood. 
Ammunition ship No. 2, Nitro. 
Gunboat No. 22 


‘“‘ The principal characteristics of battleships Nos. 49 
to 54 are as follows :— 


Length between per oe 8 660ft. 
Length overall . 684it. 
Breadth, extreme 106ft. 
Mean draught, about 33ft. 
Displacement, about 43,200 tons 
Speed .. .. : 23 knots 
Armament : 

Twelve 16in. guns in four turrets. ° 


Sixteen 6in. guns. 
Four 3in. anti-aircraft guns. 
Two 2lin. submerged torpedo tubes. 


** Battle-cruisers.—During the war work was vir- 
tually suspended upon the battle-cruisers for the 
same reasons as in the case of the battleships. During 
the year questions arose in the service as to the 
advisability of completing these vessels without 
modification of the military characteristics fixed some 
three years previously. On March 7th, 1919, the 
Secretary directed work formally suspended upon the 
battle-cruisers, and during his trip abroad in the spring 
of 1919 the Secretary and the chiefs of the technical 
bureaus who accompanied ‘him discussed fully with 
the heads and officers of the Admiralties in France, 
Italy, and England the questions at issue. In May, 
1919, the General Board of the Navy took up the 
question, there being temporarily added to it for the 
purpose the United States Commander-in-Chief 
afloat and the Rear-Admiral who had commanded the 
division of United States battleships incorporated in 
the British Navy during the war. The General Board 
was also, in this connection, furnished verbally the 
information gathered abroad by the chiefs of the 
technical bureaus, 





“The principal characteristics of the battle-cruisers 
after modification of the plans are as follows :— 


Length between igs ee ars 850ft. 
Length overall .. 874it. 
Breadth, extreme 105ft. 5}in. 
Mean draught, about 3lft. 
Displacement, about 43,500 tons 


Speed, about 33.25 knots 


Armament : 
Eight 16in. guns in four turrets. 
Sixteen 6in. guns. 
Four 3in. anti-aircraft guns. 
Four 2lin. submerged torpedo tubes. 
Four 2lin. deck torpedo tubes.” 


“The principal characteristics of destroyers 
Nos. 345 to 347 are as follows :— 
Lengtn between pupae 310ft. 
Length overall .. 314ft. 4tin. 
Breadth, extreme (ov er guard is) 3lft. 8}in. 
Mean draught, about . Oft. 3tin. 


1200 tons 


Displacement, about 
‘ 35 knots 


Speed .. 


Armament : 
Four 4in. guns. 
Four 2lin. torpedo tubes (deck). 
One 3in. anti-aircraft gun.” 


TrestTInG TANK. 


The Bureau of Construction, in its model testing 
basin at the Navy Yard, Washington, D.C., has more 
and more resorted to research work by means of self- 
propelled models. The Chief Constructor adverts 
to this in his last annual report. He says :— 

“The Experimental Model Basin has been in 
operation the past year with but few short intervals 
for repairs and additions to the equipment. About 
the same number of models was tested as in previous 
years; ninety have been taken in hand, of which 
number twenty were for the United States Shipping 
Board or other shipbuilding interests. 

‘The number of models fitted to be self-propelled 
is gradually increasing. The results so far obtained 
in self-propelled tests of models of different classes of 
vessels have been very gratifying. In the tests of 
the 20ft. model of the twin-screw collier Jupiter, for 
which there is available very accurate trial data 
obtained by the measurement of power both in elec- 
trical units and by torsion meters, the Model Basin 
results agree with the results obtained on trial of the 
ship within one-half of 1 per cent. as regards revolu- 
tions, and within 1 per cent. as regards shaft horse- 
power at different speeds. In recent tests of the 
model of the battleship New Mexico, with four shafts, 
the model results as regards power and revolutions, 
when extended to the full-size ship, agree equally 
well with the. results obtained on trial. Sufficient 
experience has been obtained to indicate that the 
revolutions per minute and shaft horse-power for a 
ship may be estimated with great accuracy from the 
results of model tests, the only limitation apparently 
being those cases where on the full-size ship propeller 
cavitation is liable to be experienced, as cavitation and 
loss of propulsive efficiency may occur on the full-size 
ship and not appear under corresponding conditions 
in tests of the model. 

“A notable use of the self-propulsion apparatus 
during the year was in the design of the propellers 
for the Eagle class of anti-submarine patrol boats 
built by the Ford Motor Company. The mode! tests 
were made for the Bureau of Steam Engineering to 
check the estimates made by that Bureau in the 
design of the propellers. The results have been. 
entirely satisfactory, both as a check on the original 
design and as compared with the actual :esults 
obtained on the trials of the full-size boats. 

“The results so far obtained with self-propulsion 
tests of modeis of different classes of ships go to con- 
firm the accuracy of the Model Basin methods here- 
tofore used in estimating the resistance and the effec- 
tive horse-power required for ships. The agreement 
between the trial results and the model tests also 
gives very decided confirmatory evidence as to the 
correctness of the law of mechanical similitude as 
applied to ships’ propellers and their models.” 








Railway Speed in 1919. 





For several consecutive years before the war we 
published an annual review of railway speed in the 
United Kingdom, supplemented by notes on railway 
speed in France and Germany. As is well known, 
the conditions arising from the war have played 
havoe with the celerity. frequency and general 
facilities afforded by our railway service.. Now that 
rehabilitation and reconstruction may be deemed to 
be fairly under weigh, stocktaking on the following 
lines suggests itself :— 

Table I.—Fastest start-to-stop run performed by 
principal companies pre-war and speed of the fastest 
run from and to the same points, if existent, at the 
present day. 

Table I1.—Fastest start-to-stop run performed by 
principa! companies at the present day and showing 
the speed at which the same runs were performed 
before the war 

* Table IIIJ.—Longest non-stop run, beginning ait 
fifty miles, accomplished by each company, pre-war 
and present day, but excluding runs of a special or: 
seasonal’ character. 

It is a matter for congratulation that the Great 
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Western Company should have restored the world- | curve—206 miles in 4 h. 5 min., speed 50.4; and 
famous run of the “Cornish Riviera’? Express, | Leeds to St. Pancras, 196} miles in 3 h. 35 min., 
and although it is allowed 15 min. more, the complete | speed 54.9. None of these were revived last summer. 


journey to “Penzance -e takes only 10 min. longer than | It will be remembered that the run to Shipley was 
which called 








formerly, a saving of 5 min. bei ‘ing effected on the | made by a Midland Scotch express, 
Lionenee 1.—Fastest Start-to- o-Stop Runs. 
Pre-war Present day. 
‘ Distance, »|——_—_--____—__—- a — - 
Company. Run miles. Journey | Speed, Journey ‘Speed, 
time. m.p.h. time. m.p.h. 
2 h. min, h. min. 
N.E. Darlington to York . 44} 0 43 61.7* 0 51 52.0 
G.C. -. .. .. Leicester to Nottingham (Arkw right- ‘street) 223 0 22 61.3 0 26 51.9 
G.W. .. .. ..| Paddington to Bristol, vid Bath. 118} S29 4... 80.) 219 51.0 
L. and N.W Willesden to Coventry E a 824 1 32 | 57.7 - 
G.N. Grantham to King’s Cross 1053 1L 50 57.5 2 6 50.2 
Caledonian Forfar to Perth .. 324 | o34 | 57.3 0.48 40.6 
L. and 8.W. Basingstoke to Vauxhall 46} 0 49 56.9 - 
Mid. ‘ St. Pancras to Kettering 72. 1 16 56.8 1 26 50.2 
L. and Y Manchester and Liverpool 37 0 40 55.5 0 45 49.3 
S.E. and C. Tonbridge to Ashford 263 0 29 54.8 0 36 44.1 
G. and 8.W. ~Kilmarnock to Dumfries caren 6 58 1 4 54.6 1 18 44.6 
G. S. and W. -.| Ballybrophy to Mallow .. .. .. .. .. 77? 1 28 53.0 
G.E.. -- .«. Lincoln to Spalding eras Re 38} 0 44 52.1 - . 
Beighion’ Victoria to Brighton 51 i, 51.0 1 5 47.0 
G.N. (Ireland) Belfast to Portadown 25 0 30 50.0 0 31 48.3 
H. an Hemsworth to Howden ers eee eee 25 0 30 50.0 : 
Som. es Dorset Poole to Everereech ., .. .- -. «s «- 404 0.51 47.6 - - 
N.B. Haymarket to Cowlairs Mahe Dg Pe 44} 0 53 50.0 1 0 44.2 
G.N, {Seotland) oS a es mee 40} 0 54 45.0 - 
M. Mullingar to Athlone... .. ne acs ee 28 0 38 44.2 
a -* Windermere to Carnforth .. 28} 0 40 42.3 - 
Mid. and S.W. J une. Andover to Swindon 32 0 48 40.9 - 
Highland Perth to Blair Atholl .. ee mee & ee 35} 0 45 46.9 0 50 42.3 
Cambrian Oswestry to Moat Lane .. .. .. .. .. 34 054 | 7.7 1 0 34.0 
* Instituted in 1902, and until war declaration the fastest booked run in Europe. 
Plymouth—Penzance section. In July, 1914, this | publicly at no station till Carlisle, the stop at Shipley 
celebrated train began to run on Sundays as well as | being for locomotive purposes. There is now a grow- 


ing tendency to omit public mention of calls at im- 
portant stations on the part of certain long-distance 
trains—although a stop may be made at the platform 


week-days, but calling at Exeter and Newton Abbot. 
The Great Western has also restored non-stop runs 
between London and Exeter, 1733 miles, now per- 








TaBLe Il.—Fastest Start-to-Siop Runs. 
Present day. Pre-war. 

Distance, ——-—-—— — -—-- - 
Company Run miles. Journey Sened: Journey | Speed, 
time. m.p.h. time. m.p.h. 

h. min. h. min. | 
G.C. Woodford to Leicester 34 0 36 56.6 034 | 60.0 

G.W. Paddington to Taunton 143 2 38 54.3 - | 
N.E. Darlington to York ee ee 441 0 51 52.0 ods. |, Bhsz 
3.N. . Peterborough to Finsbury Park* .. .. .. 73} 1 26 51.4 1 20 55.3 
L. and N.W Willesden to Rugby . ~. 774 1 31 510-7 1 24 55.3 
Mid : j St: Pancras to Kettering .. .. .. is .. By 1 26 50.2 | 1 16 56.8 
G.N. (Ireland) Sietolits 00: DOMhAGA 165 6°) 5. K197 sis sTSE | ow 31} 0 38 50.1 | 0 40 47.6 
G. and S.W. Le eee oe 413 0 50 49.8 | 0 50 19.8 
S.E. and C. Victoria to Margate .. 5) ae ae sae oie 74 1 30 49.3 | 1 30 49.3 
L. and Y. Manchester and Liverp ol 37 0 45 49.3 | 0 40 55.5 
L. and S.W. Waterloo to Salisbury 83} 1 45 $8.7 13 55.3 
G.S. and W. Maryborough to Dublin 51 1 3 18.5 | 1 3 48.5 
N.B. Glasgow to Edinburgh : 47} a i ee Ber my 47.2 
G.E.. Liverpool-street to Colchester 513 ie ae re ee eee Ot ee ee 
Caledonian Aberdeen to Perth AGAR, 893 1 55 46.8 1 55 46.8 
L.B. and S.C... Vietorta $0. Brigiifietns: wi) lie tow) Bet su 51 1 5 47.0 | i 0 51.0 


* Mondays and Fridays. 
Taunton, though coaches were slippe te by trains 
a 


cppaate 


Before the war there were no non-stop runs from Paddington to 
making Exeter their first stop. In the reverse direction there were two non-stup runs in 24 hours, speed / 
The pre-war timing of the Caledonian run from Aberdeen to Perth included a stop at Forfar, but in the 


tion a train performed this distance in | h, 37 min., speed 55.9 miles an hour. 


direc - 


or just outside it for service exigencies—arising partly 
from the new principle of allocation of traffic to certain 
routes or certain trains. For example, certain Great 
Northern cum North-Eastern through trains are shown 


formed in 3 h. 15 min., speed 53.4, instead of in 3 h., 
speed 57.8. 
The following pre-war runs have been omitted from 


the table, a;, unlike the Great Western ones noticed 


TABLE IIT.—Longest Non-stop Runs. 








Pre-war. Present day. 
Distance, —— — — — : 
Company. miles. tun, Journey Speed, Journey Speed, 
time. m.p.h. time. m.p.h. 
h. min, h. min, 

G.W. . 225} London to Plymouth (North-road) .. 4 22 51.6 
L. and N.W : 192 London to L iverpool tedeo bie i! 3 28 J oe 
L. and N.W 158 London to Crewe. ‘. 2 51 3 14 48. 
Gece 175} Wakefield to London pig wea ny 3 9 
G.N... 1053 London to Grantham 1 50 2 4 51.0 
Mid g 162 Rotherham (Masborough) to London 2 57 - 
Mid cs 99 Leicester to London oe Ibe eo | be 1 45 1 59 49.9 
G.C. oe 164} ee oe rr 2 57 - 
G.C oe Lees 103 London £0 Lctemter. 20. 02 (s0. = 0) wo. Jee 1 50 1 66 53.2 
Caledonian 3 1502 no ch ett os gi Tale NE ge a are 3.0 - — 
Caledonian .. .. 117% Carlisle to Stirling PSA SD 2°27 : ee 37.7 
NUBica: 4.) as se 1243 Newcastle to Edinburgh .. .. .. .. 218 54.1 2 25 51.5 
Eee 108 London to Bournemouth .. .. .. .. 2 0 54.0 - - 
a ts er 88 Salisbury to Exeter .. .. .. 1 36 54.3 2.0 44.0 
oes 98} Carlisle to Edinburgh Se he's 2 15 43.6 - = 
N.B.. 59} Edinburgh to Dundee aul ist 1 20 44.4 1rey. 40.8 
G. and S.W. 91} Kilmarnock to Carlisle Say low BL ws 1 46 51.6 -— - 
G. and S.W. .. 58 Kilmarnock to Dumfries .. .. ee 54.6 1 18 44.6 
G.S. and W. .. 86} Thurles to Dublin oss, bee 1 40 52.0 1 50 47.3 
S.E.andC. .. 844 Deal-to Vetoes. ES 1 48 46.8 cae vane 
S.E. and C. Bey 0 74 Victoria to Margate .. NIN Be 1 30 49.2 1 30 49.3 
L.B. and 8. Cc. bie 814 Clapham Junction to Fratton . dtiwe vkest oe 1 47 45.6 a - 
L.B. and 8.C. a 84} Victoria to Fratton .. a -- a 1 50 46.2 
G.E... 69 London to Parkeston (Herw: ich) a. 1 22 50.4 — — 
G.E.. 68} London toIpswich .. .. fa 1 24 49.0 1 28 46.8 
Som. and Dorset 67 Beth 4a Pose . % gobi \>- ter te stirealhiat 1 39 40.6 -— — 
Som. and Dorset 52} Bath to Blandford ee ee — = 1 28 36.0 
M. and G.W. 50 Dublin to Mullingar 114 40 1 10 42.8 


as not calling at York, which was very rarely done 
before. Again, while ‘‘ Bradshaw” shows the 
8.10 p.m. Irish Mail, 8.30 p.m., Saturdays only, Perth 
Express, and 9.25 p.m. Glasgow Express as calling at 


above, they were of a strictly seasonal character :— 
Euston to Rhyl, 209} miles, in 3 h. 58 min., speed 
52.7; Rhyl to Willesden Junction, 203? miles in 

52.2; St. Pancras to Shipley— 


3h, 54 min., spe ed 52.2; 














no station between Euston and Holyhead and Carlisle, 
it is understood that there is now really no longer 
break on the North-Western system than the 158 
miles separating Euston and Crewe. Before the war 
a Scotch express ran without stop from Euston to 
Warrington, 182} miles in 3 h, 21 min., speed 54.4, 
while there were three non-stop runs between Euston 
and Manchester (Wilmslow), 176} miles, the fastest 
journey occupying 3 h. 13 min., speed 55.0 miles 
an hour. 

The Midland Company now has two trains running 
from London to Nottingham, 123} miles, without 
stop, save for a conditional one at Kettering, the 
journeys taking 2 h. 47 min.—speed 44.4—and 2h. 
48 min. respectively. This distance used to be per- 
formed in 2 h. 12 min., or at a speed of 56.1 miles 
an hour. There is also a run from Leeds to Carlisle, 
113 miles, broken only by a conditional call at 
Skipton, in 2 h. 33 min., speed 44.3. The old non- 
stop runs between these points took 2 h. 13 min., 
speed 50.9. London to Leicester and vice versd 
the longest distance now run without stop, conditional 
or otherwise. All the Caledonian non-stop runs of 
100 miles in length, which, besides the two enume- 
rated, comprised the now non-existent Carlisle and 
Glasgow (Central), 102} miles, and Carlisle and Edin- 
burgh, 100}? miles, were always subject to a halt at 
Beattock for locomotive purposes. The North- 
Eastern’s Newcastle-Edinburgh run scheduled is 
made by a Liverpool—Manchester-Leeds—Edinburgh 
express. The three London expresses running non- 
stop for the same distance are allowed 2? h. The 
Salisbury—Exeter run, which is shown as the South- 
Western Company’s present longest, was only per- 
formed during the summer, the longest west of Salis- 
bury being now from that station to Sidmouth Junc- 
tion, 75} miles in 1 h. 50 min. It was only during the 
summer months that the Great Eastern Company 
prescribed runs of 100 miles in length, viz., between 
Liverpool-street and North Walsham, 131 miles ; 
Liverpool-street and Yarmouth (South Town), 121} 
Liverpool-street and Norwich (Trowse), 114 
miles ; 


1s 


miles ; 
miles ; and Liverpool-street and Beccles, 109} 
the fastest being the Norwich run, which took 2 h. 
17 min., speed 49.9. None of these runs, however, 
reappeared in the first summer of Peace. 








PATENT APPLICATIONS. 


THE number of applications for letters patent for inven- 
tions in 1919 constituted a record, being 32,892. 

Naturally during the war the-number of applications 
dropped very considerably, but they revived shortly after 
the Armistice, and have increased ever since. The figures 
for recent years are as follows :—In 1913 the applications 
filed numbered 30,102, and in 1914 24,847; they fell to 
18,225 in 1915 and 18,686 in 1916; but rose again in 1917 
to 19,358 and 21,933 in 1918. 

The meaning of these figures is perhaps more clearly 
brought out by considering the percentage change in any 
one year with respect to the preceding year. These changes 
are as follows :—In 1914 there were 17 per cent. less than 
in 1913 and in 1915 27 per cent. less. After that there 
appeared an increase and in the years 1916, 1917, and 1918 
the increases were 2, 4, and 14 per cent. respectively. The 
year 1919 showed an increase of 20 per cent. over 1918. 

It may be of interest to know that in recent years the 
only figures approaching those lodged last year are to be 
found for the years 1906, 1909, and 1910 respectively, 
in which the applications received numbered 30,030, 
30,603, and 30,388. Not all the applications lodged 
mature into patents or, in fact, have complete specifica- 
tions filed on them, so that in many cases what they con- 
tain is not available to the public, for the provisional 
specification, unless followed by a complete specification 
duly prosecuted, is not printed by the Patent-office 
authorities. As would be expected, the subjects forming 
the basis of patent applications have changed very materi- 
ally during the past year owing to the variation of war 
to peace conditions ; but it is not possible at the present 
moment to say exactly how many applications have been 
filed in respect of any particular subject, this information 
not being readily available until the periodical indexes 
of the Patent-office Library are available ; but inspection 
of the official “ Journals’? week by week shows that a 
large number of applications is being filed in respect of 


domestic matters. 








Tue Tron anv Street I[nstirute.—The annual meeting of 
the Iron and Steel Institute will take place on Thursday and 
Friday, May 6th and 7th, at the House of the Institution of 
Civil Engineers, Great George-street, London, 8.W. The 
retiring President, Mr. Eugene Schneider, will induct into the 
Chair Dr. J. E. Stead, F.R.8., the new President-elect. The 
annual dinner will be held on the evening of Thursday, May 6th, 
at the Connaught Rooms, Great Queen-street, London, W.C. 
Details of the arrangements will be circulated later. In March 
the Council will be prepared to consider applications for grants 
from the Carnegie Fund, in aid of research work, of such value 
as may appear expedient, but usually of the value of £100 in 
any one year. The awards are made irrespective of sex or 
nationality. Special forms, on which candidates should apply 
before the end of February, can be obtained from the Secretary 
of the Institute. The research work must be on some subject 
of practical importance relating to the metallurgy of iron and 
st€el, and allied subjects. The results of research work must be 
communicated to the Institute in the form of a report. By 
the invitation of the retiring President, Mr. Eugene Schneider, 
arrangements are in progress for holding the autumn meeting in 
France next September, provided no unforeseen contingency 
oceurs. Early notice will be given of the precise date and place 
of meeting and the localities which will be visited, 
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Fuel Economy. 


Tae following is taken from the ‘‘ Memorandum”? for 
the year 1918-19, addressed by Mr. C. E. Stromeyer to 
the Executive Committee of the Manchester Steam Users’ 
Association :— 

As mentioned in the annual report, I had, for the Fuel 
Committee of the British Association, endeavoured to 
collect information about the coal consumed in the pro- 
duction of various articles, but unfortunately as many 
of the replies received were of a confidential nature, it 
was only possible to make the following brief summary 
of the situation. I hope, however, as the need for coal 
economy becomes more pressing, and the desirability ot 
closer co-operation between various industries becomes 
more apparent, that our members will furnish me with 
information which will he!p in both directions. As will 
be explained further on, some industries require much 
power, and little steam for heating and boiling ; others 
require much steam and little power. If two such indus- 
tries could combine, the cost of 1 horse-power could be 
reduced from, say, 2 lb. of coal to 4 lb. In order to bring 
about this saving, and also in order to decide whether a 
particular district could be worked by a central power 
station, it would be necessary to know approximately 
how much power, expressed perhaps in tons of coal, and 
how much steam and heat, also expressed in tons of 
coal, would be required for the production of a certain 
number of pieces of cloth, sacks of flour, tons of suyar, &e. 
If, for instance, a spinning mill consumes 20 tons of coa! 
for power alone and a sugar refinery consumes an equa! 
quantity of coal for boiling purposes, some means ought 
surely to be found to bring them together, and thus 
satisfy both demands with a consumption of 23 tons instead 
of 49 tons. 

Certain works, such as gasworks, smelting works, forges, 
rolling mills, &c., consume far more fuel for heating pur- 
poses than for power. In these works much waste heat 
escapes up the chimneys of the heating furnaces, which 
might be saved by passing the waste gases through boilers. 
Very often this plan is carried out, but it is attended with 
inconveniences, even dangers, and each case must there- 
fore be treated on its merits. Take, for instance, a heating 
furnace for armour plates. The value of a single plate 
may perhaps to equal to that of a boiler which might be 
installed over its furnace. The furnaceman has to watch 
the temperature and generally rivet his whole attention 
on the glowing armour plate. Suddenty the fireman tells 
him that the feed pumps will not work, so that the heating 
has to be interfered with and the plate perhaps spoilt. 
Then, again, the cranes and lifting arrangements around 
heating furnaces require much space, and it is not always 
an easy matter to find room for a boiler over or near a 
heating furnace. Another trouble is that such boilers, 
instead of being close together and under a central control 
and easily looked after, are scattered all over the works 
with isolated attendants, and, as is proved by the 
relatively frequent explosions of such boilers, they are not 
eared for as well as they ought to be. 

Certain other works are practically pure power con- 
sumers ; they use very little heat either for furnace work 
or for boiling and similar processes. These include engi- 
neering and hardware works, shipyards, sawmills and 
wood-working factories, rubber works, corn mills and 
seed ervshers, waterworks, drainage works, collieries, 
power stations, electrolytic works, &c. Spinning mills, 
both for cotton and flax, also belong to this class, but 
they are often combined with weaving and other textile 
works, which use up the waste steam from the engines, 
and may form a single system as explained under the 
next class. It is obvious that if many of these works are 
grouped together in districts. as is, for instance, the case 
in the shipbuilding and certain engineering trades which 
have settled down on the Wear, Tyne and Clyde, it may 
be advantageous to provide power from central stations, 
if, as should be, it can there be produced economically. 

In 1915 a brief report was prepared dealing with the coal 
consumptions of various types of steam engines under 
practical working conditions. It was then found that, on 
an average of about thirty cases, compound engines work- 
ing at about 1001lb. per square inch, consume about 
2.7 ib. of coal per indicated horse-power net. Compound 
high-pressure engines consume about 1.85 Ib. coal, 
and about 1.45 1b. if superheated steam is used. The 
last-named consumption amounts to over 54 tons per 
horse-power year continuous working, or 8760 hours. 

Most of the works dealt with were cotton spinning mills, 
which used up as much steam for heating and boiling 
purposes as would be produced by the burning of about 
0.61b. of coal per indicated horse-power per hour. This 
addition inereased the above averages respectively to 
3.31b., 2.45 ]b. and 2.05 \lb. per indicated horse-power, 
except in a few cases where the totals were affected in a 
different way. In these latter works steam for heating, 
&¢., is abstracted between the high and low-pressure 
systems of the engines. In the high-pressure system it 
has parted with the theoretical heat equivalent of the work 
done, and, as the drawn-off steam is required in the works 
for heating, this portion of the power has been produced 
at a minimum cost. Assume that a compound engine is 
developing 50 horse-power in the high-pressure cyiinder, 
which is being supplied with 1800 lb. of steam per hour. 
Then assume that 400 1b. of steam are withdrawn from 
the intermediate receiver. This leaves 1490 1b. for the 
low-pressure cylinder, which develops 30 horse-power, 
making a total of 80 ho: se-power with a steam consumption 
of 1800 1b. This includes 400 1b. of steam abstracted for 
heating purposes. A slightly smaller engine of exactly 
the same type would develop 80 horse-power with a 
steam consumption of 1600 lb. of steam, but the boiler 
would have to supply 400 additiona! pounds of steam for 
heating purposes, making a total of 20001%b., as against 
1800 Ib. 

Assuming that 1 lb. of coal evaporates 741b. of water, 
then in the above two cases we have, in the first case, a 
coal consumption of 31b. of coal per indicated horse- 
power, including steam for heating purposes, and, in the 
second case, 23 1b. for power and % Jb. for heating, making 
a total of 34 1b., or 11 per cent. more than in the first case. 

The third class includes all those works in which more 
steam is used for heating and hoiling purposes than can 
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be supplied by the power-producing engines—and in 
many cases full advantage is taken of the fact that, when 
passing through an engine, steam only parts with the 
mechanical equivalent of heat for the power produced, 
as explained above, equal to, say, 2.51b. of steam or 
$!b. of coal per indicated horse-power, and that’a!l the 
exhaust steam can still be used for heating purposes. 
These works, therefore, obtain their power at the very 
cheapest possible rate, say, 1} tons per horse-power year 
continuous running, which under pre-war conditions of 
price is even cheaper than the often-quoted Seandinavian 
rates for electric power of 33s. per horse-power year. 
Nevertheless, it is these very economical works which 
have impressed some people as being extremely wasteful, 
and which have doubtless !ed to wild statements indulged 
in, even by a Cabinet Minister, about coal consumptions 
being still as high as from 5b. to 7 lb. per indicated horse- 
power. Take the case of a dyeworks. It has two batteries 
of boilers, one high and one low pressure. Each printing 
machine is driven by its own little high-pressure engine ; 
its own exhaust, supplemented sometimes by steam from 
low-pressure boilers, warms the drying cylinders. Doubt- 
less, each one of these engines consumes, say, 50 lb. of 
steam per indicated horse-power, but it abstracts neither 
more nor Jess than 33,000 x 60 minutes, divided by 
778 foot-pounds = 2545 B.T.U., which are approximately 
equal to an evaporation of about 2} lb. of water and repre- 
sent the combustion in the boiler of } 1b. of coal. The 50 lb. 
of steam, less about 2.5 Ib. condensed in the engine, due 
to work done, pass into the back-pressure exhaust pipes, 
and are fully utilised for heating, boiling and steaming 
purposes. The weight of fuel converted into power 
depends, not on the efficiency of the engine, but on that 
of the boiler. The weight of steam available for boiling 
purposes is practically a minimum if no condensation takes 
place in the engine, 7.¢., if the steam be superheated and 
the back pressure fairly high. Misled by the apparent 
wastefulness of using a number of smail high-pressure 
steam engines throughout the works, some owne:s have 
been persuaded to replace them by electric motors. 
These changes have been absolute failures on a very large 
scale, ten of thousands of pounds having been spent with 
no other effect than that of increasing the coa! bill enor- 
mously. The steam required for heating and boiling remain 
as high as ever, but the power irstead of costing only 
} 1b. of coal, as in the past, has now to be paid for by, 
say, 1.5 1b. and even more. 

A great saving of fuel could be effeeted if the above- 
mentioned well-established principle were to lead to the 
combination of works which require only power and such 
as use steam for heating. For instance, in the salt districts 
there used to be electrolytie works which used power, 
and close at hand were salt pans which required steam. 
The latter could have been worked free of cost with steam 
from the electrolytic works, or these could have had their 
power for 4 1b. of coal per indicated horse-power, the salt 
pans paying for the steam used. This principle has to a 
certain extent been adopted at some power stations 
which supply exhaust steam to surrounding buildings for 
heating purposes. In the textile industries happy com- 
binations of this sort are also not unknown ; the spinning 
and weaving sheds which consume much power, supp!y 
steam to auxiliary sheds in which washing, printing, &c., 
are done, and where, consequently, all the exhaust steam 
is utilised. 

The leading industries of this third class are bleaching, 
dyeing, calico printing, weaving, most of the woollen 
industries, paper making, sugar refining, brewing, soap 
making, !aundry work, and some chemical! works. 








Letters to the Editor. 


(We do not hold oursewves responsible for the opinions of our 
correspondents. ) 





MISSING LINKS IN LOCOMOTIVE HISTORY AND 
THE CUEGNOT MOTOR CAR. 


Sir,—The following quotations from the ‘‘ Evolution Pratique 
de la Machine & Vapeur ” (1908), by Mr. A. Mallet, ‘‘ Fether of 
the Compound Locomotive,” may throw further light upon the 
subject treated by Mr. James Dunlop, page 38, January 9th, 1920. 

The two “ chimneys ” on the Cuegnot (1769) boiler, as shown 

by Mr. Edward A. Cowper, I.M.E., in 1853, “‘are absolute 
fantasy.”” With his umbrella Mr. Mallet probed from above the 
“chimneys ”’ and found that they ended at the top of the hay- 
cock boiler; they do not go through the water space into the 
fire chamber ; they are dummies ; there is no vent for the fuel 
gases in the “‘ surround,” a shell, of the egg-shaped boiler. The 
heating is entirely external ; this is shown by the drawings pre- 
served at the Conservatoire des Arts et Métiers; no hole for 
filling the boiler is shown and the steam pipe connects direct 
from the boiler to the engine ; there are no holes in the ash tray 
nor other means for admitting air except by the fire-door, just as 
there is no escape for the gases in the ‘‘ surround ”’ or outer shell, 
and the ash tray only stands 22cm. below the bottom of the 
cauldron. In that bottom is shown a washout plug, which, if it 
eould' be unscrewed, would empty the water into the ash tray : 
there is no safety valve and no water-level test cocks. 
: But on the Cuegnot motor, as on the model made in 1851 by 
Bourbouze, there isa sort of box containing a multiple-way cock 
operated by a long controlling handle which may pass steam to 
the cylinders or to the outside 2ir, and whose cup-shaped top 
may also serve for filling the boiler with water when it is without 
steam. 

In the “jacket’’ or ‘“‘dossier’’ containing the documents 
is a tracing labelled ‘‘ Tracing found in the papers of Mr. de 
Valliéres,” showing the cock and lever as just mentioned. 
Contrarywise, L’Illustration, November 5th, 1850, page 290, 
shows a view of the Cucgnot tractor, apparently drawn from 
“life,”’ in which the steam pipe connects direct to the engines. 

The ‘ Valliéres”’ tracings also show the cylinders inclined 
slightly out of perpendicular, and there is a difference in the 
steering pin of the front truck as compared with the actual 
specimens of the Cuegnot vehicle, A perfect description of the 
veritable Cuegnot boiler was given by Morin in the Compte 
Rendus de V Académie des Sciences, 1851, t. xxxii. Mr. Mallet 
cites the various misdescriptions of this boiler as showing that 
one cannot be too careful in writing up researches of this sort, and 


how easily one may be led into error from reliance upon printed 
documents by writers of authority published in the most serious 
of technical works. 

The vehicles shown at the Conservatoire are regarded by Mr. 
Mallet as unpractical, or as careless representations of the 
original Cuegnot tractor. ‘* The boiler, as we see it, is incapable 
of working.”” Cuegnot’s responsibility for these defects is 
rejected by Mr. Mallet, who points out that Cuegnot, as a mili- 
tary engineer, would have been familiar with Bélidor’s “‘ Archi- 
tecture Hydraulique ”’ description of the steam engines of that 
day, published in 1739. 

The correct spelling of the name, Cuegnot, is given from the 
Bulletin de la Société d’Encouragement, 1848, page 97. “‘ The 
conclusion to be drawn is that there remains a great deal of 
research yet to accomplish concerning the Cuegnot fardier, and 
that the mystery which surrounds it will probably never be 
unveiled.” R. K. 

East Finchley, N. 2, January 8th. 


THE WOMAN ENGINEER. 

S1r,—In the issue of THe Encrinerr dated 9th January there 
is a Random Reflection entitled “‘The Woman Engineer,” 
which expresses opinions with which women throughout the 
country will entirely disagree. 

As a set off, the writer states that “‘ if they (women) are better 
than men they will get work, and if they are not they won't.” 
No reasons are given to support this remarkable assertion, for 
none could be found. If the people best fitted for the job in 
every walk of life got it, the present industrial unrest would be 
non-existent. This is, however, an aside. What women would 
like to know is why it should be necessary for them to prove them- 
selves better than men in order to be allowed in engineering ? 
An ordinary citizen would imagine that if they are equally good 
a sufficient reason had been advanced to secure them an oppor- 
tunity of working in this great and growing field, where, if 
Britain is to hold her own with other nations, any worker should 
be given a chance of showing what he or she can do. 

Then we are told, ‘* speaking as mere males, it does not alarin 
us.”” The experience of many engineering employers of female 
labour during the war might go some distance to shake this 
unctuous self-confidence. There are numbers of women in this 
country who, with short and hurried training and in spite of 
active opposition on the part of those men, who, we are 
now told have nothing to fear. showed that they possessed 
ability equal to and in some eases superior to men’s; that, of 
course, is their crime—had they proved themselves to be simply 
mechanics and fitters, articles of the tone of the one to which 
T refer would be less common. 

* If women desire to remain in the craft of engineering they 
must be content to call themselves women mechanics, women 
machinists, women fitters, and so on” is another utterance to 
which I agein say, Why? Surely a mechanic is a mechanic, 
whether 2 male or female. and the only reason that the writer 
could have for bestowing the sex adjective is to belittle the work 
of the women, who, we can even now remember, were hailed as 
the saviours of the Empire when the war was in progress. 

That there is a very wide distinction between the mechanic 
and the scientifically trained engineer we know. We know also, 
that the latter requires years of study and considerable expendi- 
ture of money—perhaps, as your contributor says, * the father’s 
money,” or perhaps, as we might add, the mother’s money-—to 
fit them for the higher branches of the engineering world. What 
not that a woman who has become a 





the women demand is, 
mechanic should be called a skilled engineer, but that a woman 
who is mentally and otherwise fitted to undergo scientific train- 
ing should be given the opportunity, and that those who have 
been so trained and are unquestionably competent should net 
be excluded by artificial barriers of sex prejudice and jealousy 
from following their profession. 
V. Key JONEs, 
General and Organising Secretary, 
Women’s Industrial League. 
Lenden, Jenuary 14th. 


FACTORS OF SAFETY. 


Str,—I was very interested in your remarks apropos factors 
of safety, in the current issue of THE JINGINEER. It may be of 
interest to you, if you are not already aware of the fact, that in 
aeroplane design a factor of safety such as is called for in 
other structural work is impossible, as the weight involved would 
in many cases prohibit flight. 

The system adopted is to estimate the loads carried under 
normal horizontal flight conditions. These are then multiplied 
by a load factor to allow for the accelerations. which occur 
during manceuvres, and the various members are designed just 
to carry these loads. Asa general rule the elastic limit is worked 
to, the only exception being in the case of bracing wires, where 
the ultimate strength is usually allowed. 

These load factors vary from 7 or 8 in the case of high per- 
formance aeroplanes of the smaller class to 4 for the heavier 
types. Since the accelerations when “ stunting ”’ may be very 
high, you will see that the true fector of safety—using the term 
in the accepted engineering sense—is quite small, and indeed on 
a modern single-seater it is considerably under 1. This, of 
course, means that such an aeroplane can be broken in the air 
if certain manceuv-es are carried out upon it. In the heavier 
classes it is impossible to maneeuvre very rapidly, and so such 
en aeroplane, although having a load factor of only half that of 
the smaller type. may quite well have a fector of safety of 
double. In any case, however, it is very unusual to design any 
part of an eeroplane structure with a factor of safety of more 
than 14 to 2. 

In view of the fact that structural failures of an aeroplane 
with factors of this order are extremely rare—indeed, practically 
non-existent—end also, when one considers the comparative 
unreliability of timber, which is so extensively used in aeroplane 
work, I think your description of the usual figures as “factors 
of timidity ”’ is well justified. 


London, W.C. 1. A. J. Surron Pripparp. 


SALARIES IN INDIA. 


- §rr,—Would you kindly insert the following :—Will any 

reader of THE ENGINEER, who has recently returned from India, 

kindly inform me what they would consider a reasonable salary 

for a mechanical draughtsmen in that country ? R. P. 
35, Norman-avenue, Nuneaton, 





December 29th. 
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The Physical and Optical Societies’ 
Exhibition. 


TsHE annual exhibitions of scientific apparatus, 
which wero initiated by the Physical Society some 
years ago, were suspended for obvious reasons during 
the war. Fortunately it has been found possible to 
resume them. This year’s Exhibition, held on 
January 7th and 8th at the Imperial College of 
Science, is the tenth arranged by the Society—on 
this occasion in collaboration with the Optical 
Society—and is not only noteworthy as marking the 
recommencement of the series, but, as was to be 
expected, affords a striking example of the develop- 
ments which have occurred in the interim. 

In addition to the display of optical, electrical, and 
other physical apparatus, the arrangements of the 
Societies included two lectures on appropriate sub- 
.jeets delivered on both days of the Exhibition. Pro- 
fessor A. O. Rankine dealt with “‘ The Use of Light 
‘in the Transmission and Reproduction of Speech,” 

‘and Professor F.J. Cheshire with “Some Polarisa- 
tion Experiments.” 

The Exhibition was arranged in two parts, with 
optical apparatus mostly confined to the ground floor 
of the College and electrical exhibits placed on the 
first floor. For this reason the optical apparatus 
attracted first attention. Prominent among these 
exhibits in a room set apart for the purpose, Mr. L. 
C. Martin demonstrated the properties of the Sher- 
ingham artificial daylight. 

The modifications necessary to render artificial 
light similar to light obtained from a north window 
or sunlight can be appreciated by reference to Fig. 1. 

In the diagram curves A, B, Crepresent the analysis 
of blue sky light, noon sunlight, and the light obtained 
from the metallic filament lamp. Curves A and C 
are quite dissimilar, blue sky light possessing the 





















maximum of energy at the blue end of the spectrum, | 


while the artificial light is rich in red rays. Com- 
posite colours are modified under artificial light for 
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FIG. 1i—DIAGRAM OF LIGHT ENERGY 


this reason, the primary colours of short wave length 
being partly suppressed and those of long wave 
length intensified compared with the reverse action 
of blue sky light. Sheringham artificial daylight 
is totally indirect lighting, the light being first 
directed on to a specially coloured reflector, which 
reduces the intensity at the red end of the spectrum 
so that the reflected light may correspond to con- 
ditions such as those shown in curve D. By suit- 
ably modifying the colouring of the reflector the 
characteristics of the reflected light can be varied so 
as to approach either blue sky light or noon sunlight. 
While in the process a considerable amount of energy 
of the source of light is lost—we were informed that 
with half-watt lighting the loss amounts to some 70 per 
cent.—this inefficiency is largely offset by the con- 
sequent advantages which were fully demonstrated 
at the Exhibition. Coloured cloth, viewed under 
blue sky light and diffused sunlight obtained from 
the Sheringham reflector and then under ordinary 
half-watt indirect lighting, showed such remarkable 
variations that for some colours—certain shades of 
green especially—it was scarcely recognisable as the 
same material. Sheringham daylight was recently 
shown before the Illuminating Engineering Society, 
but we imagine that many visitors to the Exhibition 
would leave this fascinating exhibit somewhat 
reluctantly in order to pass on to some of the more 
obstruse optical apparatus. Among these exhibits 
we noted the Abbe refractometer, shown by Belling- 
ham and Stanley, Limited. The instrument affords 
a rapid method of determining the concentrations 
of solutions and the purity of oils, fats, waxes, drugs, 
foodstuffs, and many other substances which, owing 
to their complexity, are difficult to analyse chemically, 
noteworthy examples being the application of the 
instrument to the sugar and oil-refining industries. 
The iastrument is also suitable for the identification 
of optical glasses of which the melting numbers have 
been obliterated, lost, or mislaid. In addition it 
provides a convenient and accurate means of 
investigating the optical properties in different 
directions of singly and doubly refracting crystals. 
Various kinds of glasses were exhibited by Chance 
Bros. and Co., Limited, namely, sextant screen 





and ultra-violet glass. The fluorescence of uranium 
and light barium flint glasses was illustrated by 
means of light from a metal are lamp. An ultra- 
violet glass screen was used to show that visible 
light couid be cut off without affecting the fluorescence, 
and the converse result was illustrated by means of 
an X-ray screen. These devices were applied during 
the war for secret signalling. 

J. H. Dallmeyer, Limited, exhibited their novel 
fixed focus telephoto lens, kinematograph lenses, and 
two sizes of camera used for telephotography. 


scopes by Messrs. Charles Baker, High Holborn, 
which were fitted with their ultra-condenser. This 
condenser can be employed in microscopic examina- 
tion of gases and liquids. We noticed also the 
Bawtree colorimeter of A. W. Penrose and Co., 
Limited, which is a colour-measuring instrument by 
which controlled quantities of coloured light—which 
correspond to the primary sensitory sensation—are 
transmitted and recombined in a mixed coloured 
patch. Any shade of colour can at any time be again 
matched by resetting the arbitrary scales to the 
original corresponding positions. 

Prominent among the electrical exhibits, wireless 
telegraphy was represented by Marconi’s Wireless 
Telegraph Company, Limited, by the Marconi-Osram 
Valve Company, Limited, and by the Edison Swan 
Electric Company, Limited. The first firm showed 
various types of measuring instruments suitable for 
high frequencies, a marine pattern of direction finder, 
various valves, and an amplifying detector. 

The Marconi-Osram Valve Company showed a 
number of exhibits illustrating the evolution of the 
valve. The earlier experiments leading up to the 
first practical application of the valve to the rectifica- 
tion of alternating currents by Professor Fleming in 
1904 are well known. The introductionfof the third 
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Other optical apparatus exhibited included micro- | 


tion of the plate electrode and globule and by the 
blackening of the glass. The encrgy consumption— 
without the external resistance—varies from 0.65 
watt per candle for the 100 candle-power size to 0.42 
watt per candle for the 1000 candle-power size. The 
| lamp can be worked at any voltage from 50 upwards, 
and where a number of lamps is required they can 
be worked in series, A special design of the 100 
candle-power lamp suitable for portable work has 
been evolved for use with a 30-volt storage battery. 

Electrical instruments, galvanometers, ammeters, 
voltmeters, wattmeters, potentiometers were ade- 
quately represented at the Exhibition by the Weston 
Electrical Instrument Company, Limited, Elliott 
Brothers, Limited, Nalder Brothers, and Thompson, 
Limited, Evershed and Vignoles, Limited, and the 
Cambridge and Paul Instrument Company, Limited. 
The latter company exhibited a novel electrical CO, 
| recorder, which enables the percentage of CO, in 
flue gases to be determined by an electrical method, 
not involving the use of any chemical absor- 
bent. The instrument has been tested under 
actual working conditions, and it is claimed it is both 
accurate and sensitive. It possesses the advantage 
that, while the portion of the instrument through 
which the gases actually pass can be placed in close 
proximity to the flue, the recorder may be some con- 
siderable distance away. If desired an indicator 
may be used instead of the recorder. The method 
employed for measuring the percentage of CO, is one 
devised by Dr. G. A. Shakespear, of the University 
of Birmingham, for testing the purity of gases. The 
composition of the flue gas is compared with that of 
air by means of an instrument known as a katharo- 
meter, which consists of two identical spirals of plati- 
num wire contained in two cells drilled in a copper 
block, each of the spirals being connected to form one 
arm of a Wheatstone bridge circuit. If a fairly 














FIG. 2—POINTOLITE 50(-C.P. 


electrode, or grid, by Dr. Lee de Forest increased the 
utility of the valve inasmuch as it created an inde- 
pendent path to introduce the oscillations into the 
valve, thus adding to the functions of the valve those 
of an amplifying relay, and also a generator of con- 
tinuous waves. Whilst it required the war to show 
the true value of the valve, its possibilities for post- 
war developments are of the widest. Probably the 
most notable achievement up to now has been the 
first wireless telephonic communication across the 
Atlantic, carried out with the Marconi M T.1. valve, 
made at the Osram Robertson Lamp Works, Hammer- 
smith. 

In addition to valves of the Scott, Taggart-Ediswan 
type for wireless reception and transmission, the 
Edison Swan Electric Company, Limited, exhibited 
the Pointolite lamp in the larger sizes which have 
recently been produced. These tungsten arc lamps 
are now constructed up to 1000 candle-power, and a 
larger unit of 4000 candle-power is in process of 
development. The initial difficulty of constructing 
large fused globules of tungsten was overcome 
some time ago. As the smaller units of 100 
candle-power are fairly well known, we will briefly 
describe the modifications adopted for the larger sizes. 
The lamp and diagram of connections are shown in 
Fig. 2. The inert gas—nitrogen or argon—is ionised 
by the small spiral of filament A when the circuit of 
the latter is closed by switch B and change-over | 
switch C. This establishe; the arc between the small 
tungsten globule D and the filament A. Switching- 
over switch C then establishes the arc proper between 
the globule D and the tungsten plate E. It should 
be mentioned that the straight portion of filament A 
is protected by enclosing it in a tube of refractory 
material. These three electrode lamps have four 
terminals, and it is found necessary to use an Edison 
screw holder to make room for the four contacts. 








glass, are screen glass, heavy lead or X-ray glass 








The life of the lamp is limited by the gradual deforma- 


| case with glass door. 
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LAMP AND CONNECTIONS 


large current is allowed to flow in this circuit, the 
two spirals will become heated and will lose heat to 
the walls of the cells. The rate of cooling will depend 
on the thermal conductivities of the gases in the 


cells, so that if the two cells contain gases 
of different conductivities the two spirals will 
cool at different rates, and one will there- 


fore be maintained at a lower temperature than the 
other. The difference in temperature of the two 
wires will cause a deflection of the galvanometer, 
the extent of the deflection depending on the differ- 
ence in conductivity of the two gases. If, therefore, 
one cell of the katharometer contains a pure gas and 


| the other the same gas mixed with some other con- 
| stituent, the extent of the deflection will be an indica- 


tion of the amount of the second gas present, and the 
galvanometer can be calibrated to show directly the 
percentage composition of the mixture. The differ- 
ence in conductivity between air and carbon-dioxide 
enables the method to be employed to determine the 
percentage of CO, in flue gases. 

The engraving-—Fig. 3—shows the katharometer 
and water aspirator, which are enclosed in a metal 
The katharometer H is screwed 
into the chamber K. The open cell of the katharo- 
meter communicates with this chamber, through 


| which the flue gases are drawn by the water aspirator 


E. The other cell of the katharometer, which is 
filled with air, is connected to the tube F, which con- 
| tains water, so that the air in the katharometer cell 
| is kept saturated. The object of this arrangement is 
| to prevent the water vapour in the flue gases from 
| vitiating the readings, as it would do if the flue gases 
| were compared with dry air. When the gas in both 
| cells is saturated with water vapour the effect of the 
water vapour is the same on both sides, and the read- 
|ings are not influenced. Owing to the nearly equal 
‘conductivities of air and carbon-monoxide, the 
presence of the latter gas does not affect the readings. 
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A filter box of glass wool for cleaning the gas which 
passes into the katharometer is attached to the screwed 
plug G. The water inlet to the aspirator is shown at 
D, and the pipe carrying the gas from the flue is 
connected to the tube C. A soot filter should be 
inserted between the flue and the tube C, and at the 
lowest point of the pipe a T piece with its end dipping 
under water should be provided as a drain for con- 
densed steam. The U tube on the front of the 
aspirator is half filled with water, and when the 
aspirator is not working the water level in this tube 
will be quite steady and will indicate the chimney 
draught. The position of the water in the U tube also 
indicates the presence of any obstruction in the gas 
supply pipe, as this causes the water to be unusually 
high on the aspirator side. The water flow regulator 
B is designed to give maximum efficiency in the 
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FIG. 3—ELECTRICAL CO. RECORDER 


working of the aspirator. The flow is adjusted 
until water runs freely out of the fine tube at the 
bottom and only trickles out of the wider tube, which 
is an overflow pipe. The water consumption is 


about 5 gallons per hour. . 
The records are obtained by means of the company’s 
thread recorder. This consists essentially of a 


suspended coil galvanometer in which the pointer is 
depressed by means of a clockwork mechanism every 
minute or half-minute on to a thread impregnated 
with ink, which passes above the surface of a revolving 
drum carrying a chart. Between the times of mark- 
ing the pointer is allowed to swing freely and take 
up its new position so that the succession of dots 
forms a record of the varying positions of the pointer. 
The charts are caiibrated to read directly the per- 
centage of CO,. A 2-volt 40-ampére-hour battery is 
used to operate the instrument. Provision is made 
for testing at intervals the current flowing through 
the katharometer coils, and rheostats are provided 
to enable this current to be kept constant in spite of 
variations in the voltage of the battery. 

In addition to instruments, megger and bridge 
megger testing sets, Evershed and Vignoles, Limited, 
exhibited their Dionic water tester. This apparatus 
indicates the amount of inorganic impurity dissolved 
in water. The sample of water to be tested is placed 
in a tube, and its insulation resistance determined 
between two contacts spaced a distance apart in the 
tube. Automatic compensation is provided for the 
temperature of the liquid under test, the conductivity 
being recorded for 20 deg: Cent. The instrument is 
intended to assist in the control of the various water- 
softening and purifying processes. 

Two exhibits of the Foster Instrument Company 
appealed directly to the engineer—the Eden-Foster 
repeated impact and the Humphrey autographic 
notched bar testing machines. The former shows 
the ability of different metals and alloys to withstand 
a large number of small shocks, and enables suitable 





heat treatment to be specified for any given metal. 
The notched bar testing machine is applicable, 
especially to alloy steels, whore experience shows that 
a certain brittleness may exist which is not revealed 
by the usual static tensile tests. ‘The standard test 
piece used in the machine is similar to that required 
for single impact tests in the Charpy and Izod 
machines, namely, 10 mm. by 10 mm. section, with 
a round-bottomed V notch cut at the region intended 
to be tested. It is convenient to cut several notches 
in a long specimen so that consecutive tests may be 
made, thus giving information as to variation in the 
bar and allowing average results to be calculated for 
the material under test. The test piece A—Fig. 4— 
is gripped in the vice B so that the jaws of the vice are 
in line with the notch in the test piece. The socket C 
fits on to the projecting end of the test piece. A 
bending stress is applied to the test piece by means 
of the winch D and the wire E, which is attached to 
the outer end of the spring bar F. The inner end of 
the spring bar is firmly fixed to the socket C. The 
outer end of the spring bar is supported by two 
rollers G. The socket C carries also a rigid bar H. 
The deflection of the spring bar F is a measure of 
the bending moment applied to the test piece. Since 
the rigid bar H is not subjected to any bending 
moment, it will move through the same angle as the 
socket C, and this movement will therefore be a 
measure of the bending of the test piece. The pen 
K slides upon the rigid bar H, its position bving 
determined by the thin wires L and M, which are 
kept taut by a light spring N. One end of the wire 
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FIG. 4—NOTCHED-BAR TESTING MACHINE 


L is attached to a post P, so that as the rigid bar H 
moves in consequence of the bending of the test piece 
th> wire L will draw the pen to the right. The point 
of the pen marks upon a calibrated chart R carried 
on the spring bar F ; therefore if the test piece offers 
ro resistance whatever to bending force, the pen 
draws a horizontal line on the chart, the length 
of which is proportional to the angle through which 
the test-piece is bent. As, however, the test piece 
does offer resistance to bending, there will be resulting 
movement between the spring bar F and the rigid 
bar H. Assuming the test piece was infinitely rigid 
and did not bend at all under the-applied force, the 
pen would draw a vertical line on the chart, the 
height of this line representing the magnitude of the 
bendiag moment applied. In actual practice both 
of these effects are op2rative at the same time. The 
test piece offers resis{ance to bending, but is, never- 
theless, bent as the force applied increases. The 
result is that the pen draws upon the chart a diagram 
showing the relation between bending moment 
applied and angle of bending throughout the duration 
of the fest. For instance, if the test piece is of rigid 
and brittle material it will give a record of the kind 
shown in Fig. 4, Diagram A, obtained with a bar of 
nickel chrome steel which was quenched at 909 deg. 
Cent., then reheated to 550 deg. Cent., and finally 
cooled in air. Alternatively, if the material under 
test is tough and ductiie, the record would resemble 
Diagram C, which relates to an untreated nickel 
chrome steel. Diagram B was obtained with a 
similar steel heated to 900 deg. Cent. and cooled in air. 

The total energy absorbed in the breaking of the 
test piece can be calculated from the diagram. 





Alternatively, the machine may be fitted with an 
integrating device. The wire L passes round a 
pulley S. The pulley is attached to a spindle having 
at its lower end a friction disc T, so that the bending 
of the test piece which results in the movement of 
the pen to the right also results in a proportionate 
rotation of the friction disc T. The under face of the 
friction disc rests upon the edge of a friction wheel, 
not shown. The spindle oi the friction wheel is 
carried with the chart plate upon the spring bar F. 
When the bending moment is zero the friction wheel 
is at the centre of the friction disc, but as bending 
moment is applied and there is therefore relative 
movement between the spring bar F and the rigid 
bar H, the friction wheel travels towards the circum- 
ference of the friction disc, and is consequently rotated. 
The rotation will be proportional to the product of 
the bending moment applied, and the angle of bend- 
ing of the test piece, and this device will therefore 
integrate the total energy absorbed in breaking{the 
test piece. Mounted upon the outer end of; the 
spindle which carries the friction wheel is an index 
disc, which can be calibrated to read direct in foot- 
pounds. 

An interesting portion of the exhibition contained 
German instiuments captured during the war. 
These instruments, exhibited by the Air Ministry 
and the Admi-alty Comp.ss Opservatory, Slough, 
included telescopes, gun sights, compasses, and 
various wireless sets. 

Among the remaining exhibits we particularly 
noticed the Stopford-Darling steel-hardening indi- 
cator. This device causes an electric bell or buzzer 
to sound at the correct moment for quenching when 
the temperature is just above that at which the steel 
ceases to be magnetic. 








The Paris Aviation Show. 
(From our Correspondent in Paris.) 


No. II.® 


AN inspection of the passenger-carrying aeroplanes 
leaves no doubt that British firms have taken a strong 
lead in the commercial branch of the new industry. 
{t cannot be said that they have introduced new 
features of design which give them an admitted. 
superiority, but British makers have been able to 
utilise their experience to better advantage than the 
French, and, having more official encouragement, 
their experience has been much more varied and con- 
siderable. French firms have long been complaining 
of the lack of an official programme of practicai 
aviation, and the few manufacturers like Farman and 
Breguet who have made great efforts to develop com- 
mercial aviation are left very much to their own 
resources, with the result that little has been done 
beyond occasional long-distance experimental flights. 
The brothers Farman inaugurated regular services 
with the Goliath machines between Paris and Brussels, 
but, as they have been abandoned, they were not 
apparently a commercial success. The flight from 
Paris to Dakar just failed through the breakage of 
a propeller when nearing the destination. The French 
Government, however, is now giving every assistance 
in the preparation of a flight across North-West 
Africa which is to be undertaken by military pilots. 
As no othe? means of direct transport are available 
across the desert and over the unknown country of 
the interior, the aeroplane provides the only method 
of transport, and during this first attempt it is intended 
to make as complete a photographic survey as possible 
of the region with a view to organising regular 
services in the future. Under these conditions 
economy of transport is of far less importance than 
the certainty of being able to effect rapid communica- 
tion between the different centres of African colonisa- 
tion. Apart from these efforts, a number of private 
companies have been formed to develop commercial 
aviation, and several projects are in hand for establish- 
ing services between France and North Africa and in 
other directions, where the conditions are particularly 
favourable to commercial success. 

The machines exhibited in the Grand Palais showed 
that there is a good, if limited, choice of big aeroplanes 
suitable for the transport of merchandise and 
passengers. They are all more or less a development 
of the bombing type of machine, and apparently any 
deviation from such type, as the result of a gradual 
adaptation to new conditions, will be a slow process. 
British firms were the first to adapt the bomber to 
commercial requirements, and the exhibits of the 
Handley-Page, Vickers, Aircraft Manufacturing, the 
Bristol companies, and others were certainly in 
advance, from the point of view of practical arrange- 
ment and design, of anything at present produced in 
France. Nevertheless, the big French machines leave 
nothing to be desired in the way of construction, 
although the constructive methods generally have 
undergone very little change, makers being content 
to strengthen and refine and provide a greater margin 
of safety. There is evidently much to be done in the 
arrangement of the engines where three or four are 
employed. On big machines which have to travel 
long distances over water or over country where 
facilities are not provided in case of forced ianding, it 
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is desirable that one engine should be kept in reserve, 
and that all the engines should be under the immediate 
control of the mechanics. In the case of the huge 
Caproni triplane, which was the first of the big aero- 
planes to be constructed before the Armistice, there 
are three Fiat engines, one in the fuselage with a rear 
propeller and one at each side with front tractor 
screws, and each engine is provided with a cockpit 
tor the mechanics. The Caproni machine carries a 
load of three tons. On the other hand, the Bleriot 
“Mammoth” biplane has four Hispano-Suiza 300 
horse-power engines arranged at the corners of a 
square around the fuselage. The arrangement is 
undoubtedly good for ensuring stability and propeller 
efficiency, but the engines are completely isolated and 
there is no means of reaching them in flight. All four 
engines must run simultaneously, and if one should fail 
it would be necessary to cut out another,-when the 
machine would run on half power. The Bleriot has 
been built to carry twenty-eight passengers. Its 
tare weight is 3800 kilos., and it will carry a load of 
2250 kilos. It has a width of 27m., a length of 
15.4m., and height of 6.4m. Altogether, it is 
a most imposing machine. 

In a general way it is admitted that from the point 
of view of convenience and security there is an advan- 
tage in placing all the engines together to permit of 
their being easily accessible. This arrangement is 
adopted for the engines on the Breguet-Bugatti 
system, in which there are two stages, the lower pair 
of eight-cylinder engines driving the propeller shaft 
through gearing and the upper pair, immediately 
behind, gearing on to the end of the propeller shaft. 
Normally only three engines, each of 250 horse-power, 
will be driving the propeller, and they will be cut out 
periodically one after the other, so that one engine 
will always be at rest. The four engines are mounted 
on a chassis, and the mechanic has easy access to all. 

The Breguet ** Leviathan’’ has a plane area of 
140 square metres, and its weight is 2500 kilos., while 
it is said to be capable of carrying a load of 4} tons. 
This would make it one of the most efficient of the 





| 


ceptible to climatic influences than wooden machines. 
Duralumin is also becoming more and more freely 
employed, especially in the big machines. There were 
several metallic aeroplanes, one of the most note- 
worthy being that shown by Boulton and Paul, 
Limited, of Norwich. Still another departure is the 
introduction of self-starting devices, which are 


| generally based upon the compressed air principle, 


and, although much has yet to be done in this direc- 
tion, it is certain that the time will shortly arrive 
when the practice of “ swinging the propeller” will 
be no longer necessary. 

During the period of the Show there was a good deal 
of propaganda work in the form of conferences which 
aimed at showing what aviation had already done, 
and what it was likely to do in the commercial 
domain, and the feeling of confidence engendered 
amongst the public is based upon the assumption that 
the costs will work out at a comparatively low figure 
on account of the economy of petrol consumption 
ach eved relatively to the distan e covered. Never- 
theless, the solution of the problem is not so easy as 
it appears. Aviation engines are notoriously extra- 
vagant in petrol consumption, for they are not only 
of very high power, but they nearly always run under 
full load, and, although some economy may be 
obtained in the consumption per horse-power, the 
engines will never be economical until the design of 
aeroplanes permits the use of smaller engines or until 
the aeroplanes themselves can carry heavier loads 
At present the idea is to increase the loads, but that 
result can only be achieved up to a certain limit, for 
an augmentation of plane area means a much stronger 
construction and a proportionately higher deadweight, 
and the tare consequently increases more rapidly 
than the paying load until a point is reached when the 
aeroplane will only be able to lift itself. Therefore 
future developments in the way of successful com- 
mercial aeroplanes are logically in the direction of 
smaller and more conomieal engines and machines of 
lighter construction. 

This fact may eventually compel aeroplane builders 
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French machines. The Breguet aeroplanes are 
regarded with particular favour by those engaged in 
commercial aviation, and they are being used mainly 
for the services to be organised in North-West Africa. 
The Caudron aeroplane is a machine luxuriously 
equipped for carrying twenty passengers, and amongst 
the Italians the Fiat and the Ansaldo were of excellent 
construction, the former being built for a Transatlantic 
journey. Equipped with a 700 horse-power engine, 
it is said to carry enough fuel for twenty hours’ flying 
ata speed of 160 milesan hour. The Italian machines, 
as well as the Goliath, which have single engines, 
have honeycomb radiators in front of the fuselage, 
but most of the aeroplanes now employ a streamline 
form of radiator attached to the side of the engine 
nacelle. 

The most noteworthy. improvement, in “aeroplane 
design is in the landing chassis, which have been con- 
siderably strengthened, and are usually fitted with 
four wheels with particularly big pneumatic tires. In 
some cases the landing chassis are interchangeable 
with floats, but it is evident that the tendency is in 
the direction of making the seaplane a distinct type 
of machine. This tendency is observable in the com- 
mercial seaplane known as the “ Aeronavale,”’ con- 
structed by Lioré et Olivier. In section the fuselage 
has the form of a conning-tower on the deck of a broad 
flat-bottomed boat, the whole being covered in. The 
fuselage is of ample dimensions for the carriage of 


passengers or goods. Above the fuselage is the 


central engine, with another on each side, the three | 


being supported on a strong metallic structure. At 
each end of the lower plane is a float. 


Another feature observable at the Show was the 


growing employment of metal in the construction of | 


aeroplanes. There has always been a reluctance on 
the part of aeroplane builders to employ metal on the 
ground chiefly that a wooden structure can be much 
more easily repaired than the metallic machine, but, 
while suitable are obtained with much less 
facility than formerly, certain firms, like Monthard, 
have done so much in the way of making light and 
strong metal aeroplane parts which can be assembled 
without welding that the use of metal is rapidly 
It is also argued that for the Colonie 


wood 





extending. 


metallic aeroplanes are much more durable and less su: 








** PROPULSEUR-TROMPE’ 


to turn their attention to the application of new prin- 
ciples. As illustrating the possibility of attaining 
that,end without the aid of engines and propellers, 
reference may be made to an apparatus exhibited at 
the Show for propelling an aeroplane by, the reaction 
of a violent current of air on the atmosphere. This 
device is known as the ‘* Propulseur-Trompe,”’ the 
invention of Monsieur F. Mélot, and consists of an 
oval combustion chamber with a jet at the orifice of 
a series of concentric cones. The mixture of petrol 
and air,burnt in the combustion chamber is discharged 


from the jet at a velocity of 1200 m. to 1500 m. a | 


second. It enters a series of five cones, the first four 


of which, are of increasing size, and the main cone | 


having a length of 4ft. or 5ft. or more. As the high 
velocity jet passes through the series of cones, each 
of increasing diameter, it draws in air at the opening 
of each, and the final cone also has the effect of an 
injector, with the result that a considerable volume 
of hot air is driven out of the cone at a high velocity. 
The depression caused at the entrance to each cone 
is also claimed to add to the efficiency of the appara- 
tus. It is said that official tests have shown the 
device to possess a higher efficiency than the pro- 
peller, while its low weight and the fact that it can 
use any oil are great points in its favour. Whether 
or not the new apparatus becomes a practical success, 
it certainly shows the possibility of obtaining results 
by means other than an engine and propeller. 








Cadet Ship St. George. 





For a good many weeks past there has been lying at 
Gosport, practically in the shadow of Nelson’s flagship, 
the Victory, the barquentine-rigged yacht St. George. 
Purchased some few months ago by Devitt and Moore’s 
Ocean Training Ships, Limited, this beautifully pro- 
portioned auxiliary steam vessel, which in the past 
has made a number of deep-sea cruises, and also has to her 
credit very useful naval work in connection with the war, 
put to sea on 14th January for a training cruise with a 
number of Royal Naval Reserve Cadets on board. These 
embiyo officers have joined the ship after completing two 


> | years’ training at the Nautical College, Pangbourne. 


The voyage of the St. George marks, it may be observed, 








the second stage of nautical education which Messrs. 
Devitt and Moore’s are carrying out with the full accord 
of the Admiralty and the Board of Trade. Under this 
scheme the cadets, who rank as ‘‘ midshipmen, R.N.R.,” 
undergo two years of training and nautical instruction 
at Pangbourne. Then follows a year’s practical deep- 
sea cruising in the St. George, after which they pass as 
cadets into the employment of some of the leading mail 
and passenger lines of this country. After two years’ 
service with these varidus lines the cadets are eligible 
to present themselves for examination as second mate. 

Hardly need it be said that the complete overhaul of the 
St. George by her present owners to fit her for her new work 
has occupied a good number of weeks. But she is now in 
spick-and-span condition below, on deck, and aloft, and 
everything conceivable to adapt her for service as an ocean- 
going training ship has been carried out. 

The St. George was built under cover by Ramage and 
Ferguson, Limited, of Leith, in 1896, and has Cowes as 
her port of registry. She is constructed with iron frames 
and iron plating Jin. thick, and over this has a sheathing 
of teak Sin. thick. She is copper bolted and is sheathed 
with copper to the water-line. Her decks, which were 
renewed a few years ago, are of teak, and, like every other 
part of the ship, are in splendid condition. She has two 
decks, and in her new employment as a commercial train- 
ing ship will hold the 100 Al classification with Lloyd’s 
Register. 

On her three lofty masts she carries a big press of 
canvas, her sails being made by Ratsey and Lapthorn. 
She has triple-expansion engines of 150 nominal horse- 
power, built by Ramage and Ferguson, taking steam from 
two boilers. She has a telescopic funnel. Her machinery 
passed through Lloyd’s Survey in October, 1917, whilst 
her boilers underwent a similar survey in July, 1918. The 
vessel is of 871 tons yacht measurement and is of the follow- 
ing dimensions :—Length, 191ft.; breadth, 32.1ft.; and 
depth, 17. 75ft. 

Whilst she has been swinging at her moorings off 
Camper and Nicholson’s yard at Gosport practically the 
whole of her under-deck accommodation has been taken 
out, and thereby three large rooms for the accommodation 
of one hundred cadets-have been provided. The largest 
of the three rooms will provide for seventy cadets. This 
room is amidships and extends from side to side of the 
ship. An alleyway leads forward to the two other rooms 
in each of which fifteen cadets will be accommodated. 
The cadets will have neither bunks nor hammocks, but 
will sleep in canvas cots, which, during the daytime, fold 
up against the bulkhead, thus giving plenty of floor space. 

The crew is berthed forward in the under-deck fore- 
castle. The master of the ship, Captain J. Hamilton 
Blair, D.S.C., has h’s quar.ers on the fore deck, which gives 
him observation over practically all the fore part of the 
ship. Special cabins have been arranged and fitted for 
the deck officers, the doctor, nautical instructors, petty 
officers, and othe:s. The ship is electrically lit throughout 

Her standing and running rigging has all been thoroughly 
overhauled and .very largely renewed. She has been 
rattled down entirely, and as she had amongst her stores 
a very full supply of the best pre-war quality of Manilla 
rope of all the requisite sizes, she has had all her running 
gear renewed from this store. When employed as a 
private yacht she was painted black, but the dull dark 
colour employed by the naval authorities was painted on 
to her hull during the time of her war services. Now, 
once again her hull shines resplendently with a glossy 
coat of black paint—a far more serviceable colour for the 
work and voyaging she has to do. 

On her present trip the vessel carries about thirty 
cadets and will be away from England about si « weeks, 


making a short run to Las Palmas and back. After 
a short stay in port she will sail again, and on her 
second voyage, when she will probably go to the 


Mediterranean or the West Indies, she will have some 
seventy cadets in training. The full complement of one 
hundred cadets will be carried on the third and all sub- 
sequent voyages. 

It may not be out of place to refer quite briefly to some 
of the more important voyages which the St. George made 
during the years that she was privately owned by Mr. E. J. 
Wythes, of Essex. Her maiden voyage occupied 
twenty-two months, in the course of which she visited 
Ceylon, China, Japan, Vancouver, San _ Francisco, 
Honolulu, Fiji, Tasmania, New Zealand, Valparaiso, 
Smyth Sound, the Plate, Rio Janeiro, and Madeira. On 
her next voyage she cruisec to the River Plate and Rio 
Janeiro, and at various later periods she made voyages 
to the Mediterranean, the West Indies, and Norway. Her 
last voyage as a private yacht was stopped by the war in- 
August, 1914, and twice since then she has been chartered 
by the Admiralty for special naval work. A well-built, 
well-tried, and sturdy ship, she should have many years of 
useful work before her in her new sphere of action. 








THE ALDWYCH SITE. 


WE are in a position to announce that the last large 
building site in Aldwych—facing the island site acquired by 
the Bush Company and Australia House—has been secured 
for British industry, the offer for it made by Agricultural 
and General Engineers, Limited, having been accepted 
by the London County Couneil. This important site has 
a frontage on Aldwych of about 213ft. and an approximate 
area of 30,000ft. 

The board of Agricultural and General Engineers, 
Limited, with which company are associated the well- 
known businesses of Aveling and Porter, Limited, Barford 
and Perkins, Limited, E. H. Bentall and Co., Limited, 
Blackstone and Co., Limited, Chas. Burrell and Sons, 
Limited, Richard Garrett and Sons, Limited, J. and F. 
Howard, Limited, and others, has decided to erect ex- 
tensive office and show-room accommodation in this 
prominent position. The architects are Messrs. Josiah 
and W. H. Gunton. 





In view of the fact that the buildings for the Japanese 
Overseas Exhibition, which was to have been held in 
Tokyo in March, have been destroyed by fire, the exhibi- 
tion has been postponed. 
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Railway Matters, 





Tue Parliamentary Secretary to the Minister of Trans- 
port stated recently that the railway companies are con- 
sidoring the question of the use of liquid fuel in place of 
coal. ‘here is no doubt that some of the companies will 
use it as soon as it is economical to do so, 


Tue Army Council has sent to Sir Herbert Walker, the 
Acting Chairman of the Railway Executive Comraittee— 
which ceased to exist on the Ist inst.—a letter expressing 
the ‘‘ very great appreciation of the untold assistance which 
has always been so readily and courteously rendered offi- 
cially and unofficially.” 

WHEN it was suggested recently to the Minister of 
Transport that he should take up with a certain railway 
company a matter of stopping trains at a local station, 
Sir «ric Geddes replied that that was a matter for the 
railway companies, and that he hoped hon. members 
would support him in his desire not to interfere in such 
matters trom Whitehall. 


THe annual report of the Inter-State Commerce Com- 
mission, presented to the United States Congress on 
December 4th, states that from their inquiries on train 
accidents the Commission’s investigators conclude that 
the failure of drivers to obey signals and failure to provide 
adequate flag protection for trains continued to be the 
p*incipal causes of collisions. The use of automatic train 
control again was recommended. ‘The investigators also 
found, the report says, that there was much room for 
improvement in the air brake equipment of trains. 


Tue New York, New Haven and Hartford Railroad has 
built some new electric locomotives to haul 900 trains over 
the Hell Gate Bridge connecting line into and out of the 
Pennsylvania Company’s New York terminus. They 
operate by either alternating-current 11,000-volt overhead 
trolley or direct-current 600 volts third rail. The motor 
equipment consists of six twin motors of 170 horse-power 
normal rating each. The drive is through gears and 
quills. The total one-hour rating of the motors is 2000 
horse-power, and at this rating the tractive efiort is 
21,000 Ib. 

AccorDInG to a bulletin issued by the Bureau of Railway 
News and Statistics, the revenue of the railroads of the 
United States for the nine months ended September 30th, 
1919, was 3,888,160,000 dols., as compared with 
3,637,420,000 dols. for the corresponding nine months 
of 1918 and 3,079,191,000 for the same period of 1917. 
The expenditure for the same nine months was 
3,309,302,000 dols., 2,948,135,000 dols., and 2,167,019,000 
dols. respectively. The ratio of expenditure to receipts 
was thus 89.67 per cent. in 1919, 85.59 per cent. in 1918, 
and 75.41 per cent. in 1917. 

The following notice has recently been placed in the 
cars of the ‘ Underground’ management :—-‘‘ Give 
thanks. This is the Christmas spirit. The Underground 
group of companies carried 63,500,000 passengers during 
the tortnight ending Christmas Eve. This is a record. 
Oxford-circus Station alone handled 492,858 ; Piccadilly- 
circus Station alone 462,515. It could not have been done 
if the public had not shopped between 10 a.m. and 4 p.m. 
The companies are thankful. The staff employed numbers 
35,000. This means that nearly 2000 passengers were 
handled by each of our employees. The staff are thankful 
it is over.” 

AmonG the war honours for services in India is a K.C.1.E. 
for Major-General H. F. E. Freeland, C.B., M.V.O., D.S.O., 
R.E., and a K.B.E. for Mr. F, D, Crouchman, C.l.E. The 
former rendered very useful service in transportation in 
France, and was sent thence to Mesopotamia. After being 
there only a short time, General Freeland was sent to India 
as an additional member of the Indian Railway Board, 
with very wide powers to organise relief for the congestion 
of traffic. Coming home on leave last summer, he was 
appointed agent to the Bombay, Baroda and Central India 
Railway. Mr. Crouchman is the second member of the 
Indian Railway Board. 

Tue Director of the Bureau of Mines recently told Con- 
gress, when asking for an appropriation of 100,000 dols. 
to conduct investigations, that the ventilation of the 
tunnels and subways for motor vehicles now planned by 
a number of cities presents an unprecedented problem. 
He said that the details of plans for an 8000ft. tunnel 
under the Hudson River between New York and New 
Jersey depended on the solution of the problem of remov- 
ing poisonous and inflammable gases from motor vehicles 
which are expected to pass through the tunnel at the rate 
of 2000 an hour. Motor vehicle tunnels are planned at 
Chicago, Pittsburgh, Boston, San Francisco, and New 
Orleans. 

ANSWERING a question addressed to him just before the 
prorogation, Mr. Lloyd George said that he regretted that 
it would not be possible to announce the Government’s 
decision as to the Channel Tunnel before the House rose. 
It was a matter of first-rate importance, and required care- 
ful and detailed examination by the expert advisers of the 
Government. The report from the experts had only just 
been received, and there had not been time to consider it. 
The Government could not act on its own responsibility 
without being assured that the security of the country 
would not be imperilled in the least by the construction of 
the tunnel. He could not conceive of any question which 
ought to be examined more closely. 


THe American railway Press draws attention to the 
figures as to exports of railway supplies issued by the 
United States Bureau of Foreign and Domestic Commerce, 
and says that they ‘‘ do not yet begin to show the increases 
that the supply trade has been expecting.’”’ From the 
table given we find that in the first three months of the 
year 199 locomotives of a value of 6,513,036 dols. were 
exported ; in the second three months 230 locomotives of 
a value of 8,590,628 dols.; and in the third three months 
164 locomotives of a value of 4,188,654 dols. During the 


same three periods of three months each there were 583 
freight cars of a value of 957,128 dols., 9068 cars worth 
4,856,992 dols., and 3760 cars of the value of 7,684,925 
dols. respectively were exported. The value of car wheels 
and axles were 1,506,304 dols., 
2,315,990 dols. respectively. 


4,456,516 dols., and 








Notes and Memoranda. 





MANUFACTURERS are said to be turning their attention 
seriously to air cooling for the engines of small cars. 
and the Autocar sees in the possibilities of air cooling a 
chance for the British manufacturer to get well ahead of 
his foreign rivals, for in no country has more caretul 
research work been done and more progress made in the 
design of air-cooled cylinders during the war. 

SPECIAL attention is being given at the Van Ryn Deep 
goid mine, Transvaal, to the careful and systematic wash- 
ing of the stoped-out areas. It has been found that with 
the copious daily washing down that is necessary under 
the phthisis regulations a considerable amount of concen- 
tration of gold has been taking place, and this gold is 
recoverable only by a system of sluicing. It is clear that, 
no matter how thoroughly stopes are cleaned out by shoveis 
and brushes, there is still left a considerable quantity of 
high-grade fines which can only be recovered under strong 
piessure of water. 

THE strength of adhesives and cements produced from 
silicate of soda is very great. If pieces of hard wood are 
glued together, end to end, with a silicate solution con- 
taining slightly more than three molecules of silica for each 
one of sodium oxide, a tensile strength of 500 ib. per square 
inch may be consistently secured. The tensile strength 
of silicate of soda mixtwres used for acid-proof cements is 
easily brought up to 1700 ib. per square inch for air-dried 
briquettes, while the bond produced by baking silicate of 
soda and clay, as is the practice in the manufacture of 
abrasive wheels, easily yields a strength above 2000 lb. 
per square inch. 

A SweEDIsH engineer ran several incandescent lamps at 
temperatures of 200 deg. Cent. while others cooled by 
water were worked at about 2 deg. Cent. After some 
hours’ running in the case of the lamps at a temperature of 
200 deg. the luminous intensity.had dropped considerably, 
and they were unusable after forty hours’ running, whereas 
with the lamps run at 2 deg. the diminution of intensity 
was inappreciable after that period. This deterioration 
is apparentiy explained by the fact that at high tempera- 
tures the glass of the bulb becomes porous and air enters 
the bulb, and it also explains why, where large numbers 
of lamps are arranged close together in advertisement 
signs, &c., they rapidly deteriorate. 

THE truth is, says the Commercial Moior, that at the 
moment, now twelve months after the Armistice, there is 
no such thing as mass production of motor chassis in this 
country. Mass production cannot be attempted with our 
ordinary factory layouts and plants and without the aids 
of time and labour-saving devices of ultra-modern descrip- 
tions, and unless the design itself is produced on lines 
specifically intended for the most rapid assembly, after 
the minimum of high-class and accurate machining. 
Motion study, routing of material, travelling platforms, 
to say nothing of high-pressure work on the part of the 
operatives, are all essential to tremondous output. And 
tremendous output, in the modern sense of the term, is 
not attainable if the product is to be of the very highest 
class. It is possible to turn out huge quantities of machines 
at lowest cost that are good enough for their purpose, 
but it must be remembered that British manufacturing 
reputation has not been built up on “ good enough.” 
It bas always been a case of “ better than the other 
fellow’s.”” Our contemporary prophesies that our place in 
the sun will be maintained, not by mass production, but 
by quality production in large, but not necessarily the 
largest, quantities. 

In a paper on “* The Action of Water on Lead,” read 
before the Birmingham and Midland Section of the Society 
of Chemical Industry, the authors, Messrs. J. F. Liverseege 
and A. W. Knapp, said that the erosion of lead pipes is 
due to the action of oxygen in the presence of water ; 
such variations as occur naturally in the percentage of 
oxygen present in the water produce no appreciable effect 
on the erosion. Exposure to glass lowers the water’s 
erosive ability. The greater the depth at which the lead 
is immersed in the water, the slower the erosive action. 
The velocity of erosion falls as time proceeds ; variation 
in the volume of water does not appreciably affect erosion. 
For the untreated water the amount of jead eroded varies 
directly with the area of lead exposed. Small changes in 
the area of the water surface produce no appreciable 
effect on the erosion. Erosion readily occurs in waters 
which contain no carbon dioxide. Such variations as 
occur naturally in the percentage of carbon dioxide present 
in the water produce no appreciable effect on the erosion. 
The presence of from 1 to 2 per cent. of carbon dioxide 
causes a sudden change from “ erosion” to “ plumbo- 
solvency.” Carbon dioxide dissolves lead more rapidly 
in the presence of oxygen. 

In view of the possibility of oil flotation being used by 
the new Transvaal Silver Mines, it is noteworthy that 
important developments of the flotation process have been 
made during recent years. The process, as originally 
applied, as is explained in the South African Mining and 
Engineerina Journal, effected the separation of metailic 
sulphides, graphite, and similar substances from waste 
material or gangue. It depended on the mixture of the 
crushed ore with water to form a 4 to 1 pulp, to which a 
small quantity of oil or other frothing agent was added, 
the whole being then agitated and acrated, when the 
sulphide minerals rose to the surface entrained in a coherent 
froth. At first all of the sulphides present were included 
in the froth, but more recently it has been found possible 
to separate the su!phides differentially—for example, 
from an ore containing galena and blende, together with 
gangue, the galena can be removed as a pure concentrate 
and then the blende can be recovered, also in a state of 
purity. Further, it has been found that minerals other 
than sulphides can also be recovered ; for instance, oxidised 
copper, in the form of copper carbonate, copper silicate, 
&ec., can be concentrated with as great efficiency and 
economy as the various sulphides of copper. In the 
application of these developments at the Bwana M’Kubwa 
Mine oxidised copper is being recovered successfully. 
A variety of reagents may be used, the most uséful being 
the alkaline salts of the fatty acids and similar compounds. 
It appears that the froth flotation process is capable of 
still further development. 





Miscellanea, 





Tue cycle works of the Raleigh Company at Lenton, 
Nottingham, are to be extended by the erection of two new 
factories. 

THE new glass factory which Pilkington Bros. are going 
to put up at Kirk Sandall, near Doncaster, will cover a 
site of some 300 acres, 


THE copper produced in the United States last year 
was valued at 243,000,000 dols., as compared with 
471,000,000 dols. for 1918. There was also.a decline in 
the amount of lead and zine produced. 


It is proposed to make application at an early date for 
an Order in Council transferring the powers, duties, and 
property of the Commissioners of the Caledonian and 
Crinan Canals to the Ministry of Transport. 


THE suburbs of Bath, in the direction of Loe, are to be 
the site of a great candle-making factory, on which Lever 
Brothers propose to expend nearly £1,000,000. The 
works will give employment to some 6000 hands. 

A vast supply of sodium sulphate—Glauber’s salt—is 
represented by the deposits of some of the lakes in Siberia. 
Lake Marmyshansk alone contains about 2,600,000 tons, 
and altogether there must be over 7,006,000 in the various 
lakes. 

Tue building of a lighthouse on Triple Island, a small 
rocky islet a few miles from the entrance to Prince Rupert 
Harbour, British Columbia, is going ahead. Triple Island 
stands well out in the straits, and the light is to be one of 
the largest and most modern of any on the coast. 


Four of the principal oil companies are said to be con- 
templating the erection at Liverpool of some oil storage 
tanks, which would make that port one of the largest oil 
distributing centres in the country. The site for the tanks 
is on land belonging to the Mersey Docks and Harbour 
Board. 

THE annual report of the Chief Inspector of Mines shows 
that the output of coal from the United Kingdom fell from 
287,400,000 tons in 1913 to 227,700,000 tons in 1918, which 
represented the lowest output since 1902. The number of 
persons employed in the mining industry in 1918 amounted 
to 1,029,688, and there were 1487 deaths caused by 
accidents. 

Aw American company has decided upon the construc- 
tion at Oroya, Peru, of a new smelter involving an outlay 
of approximately £2,000,000. The plant is expected to be 
completed in two years. The principal units are to be 
two blast and two reverberatory furnaces. The capacity 
of the existing smelter is about 1500 tons of ore a day, 
while the minimum capacity of the new installation will be 
2500 tons. 

NecoTiations have for some time past been carried 
on between the Government Department of Scientific 
and Industrial, Research and the Association of British 
Motor and Allied Manufacturers, with the result that the 
Research Association of British Motor and Allied Manu- 
facturers has, we understand, been formed under con- 
ditions entitling it to substantial financial assistance from 
the Government. : 

Tue Secretary of the Department of Scientific and Indus- 
trial Research announces that the Research Association 
for the British Launderer’s Industry has been approved 
by the Department as complying with the conditions 
laid down in the Government scheme for the encouragement 
of industrial research. As the Association is to be regis- 
tered as a non-profit-sharing company, the promoters 
have applied to the Board of Trade for the issue of a licence 
under Sec. 20 of the Companies (Consolidation) Act of 1908. 


THe Randfontein Central Mine, Transvaal, is going to 
install what, it is claimed, will be the largest electric 
winders inthe world. They are to be capable of raising net 
loads of five tons each from a depth of 5000ft. at 4000it. 
per minute. The Crown Mines winders, which have hitherto 
held the record, can raise eight tons net some Jo00it. 
at the same speed. An American firm is likely, according 
to the South African Mining and Engineering Journal, to 
be successful in tendering for the electrical part and 4 
British firm for the mechanical part. 

Ir was suggested by Dr. Forbes Leslie, at the recent 
annual meeting of English Oilfields, Limited, that the 
constant outflow of free oil from borings made in Norfolk, 
the presence of gas pressure in many of these, and the 
highly saturated condition of the shale beds indicate the 
possibility of an oilfield at depth. Dr. Edward Burnet, 
the consulting chemical adviser, stated that many of the 
Norfolk shale seams give 60 to 70 per cent. of volatile 
matter, representing a possible output of oil of at least 
from 80 to 100 gallons per ton, while a volatile percentage 
of over 40 is common. 

Tse iron mines of Bill Island, Newfoundland, are 
among the most remarkable in the world, says United 
Empire. There are two areas, both rich in iron ore, one 
of which has an annual output of 700,000 tons, and is 
credited with a supply which would be sufficient to last 
at this rate for nearly 850 years ; while the other, with an 
annual output of 600,000 tons, is believed to contain 
enough ore to last for about 3300 years. Newfoundland 
may therefore be regarded as having an almost inex- 
haustible supply of iron. The mines are conveniently 
situated near the coast, where ships of 7000 tons can be 
loaded in six or seven hours. The iron is then sent to 
Nova Scotia for smelting and refining processes. 


THE main crank shaft of the engine at one of the Welsh 
steel works recently broke down on a Monday. On the 
same day a new shaft, 22in. diameter by 17ft. 4in, overall, 
was ordered from Walter Somers, Limited, Halesowen, 
who had forged, annealed and commenced machining 
the forging by the following Thursday. In order to 
expedite the work as much as possible the machining was 
commenced while the forging was still hot from the anneal- 
ingfurnace. In addition to turning the shaft it was neces- 
sary to cut two keyways on each end, and to plane eight 
flats in the middle portion, but nevertheless the whole 
work was completed by mid-day on the Sunday following 
the breakdown and was dispatched to Newport on the 
following day. The mills were again in operation on the 
Wednesday. 
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MELBOURNE SUBURBAN RAILWAYS ELECTRIFICATION 


(For description see paye 70) 
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FIG. 4—TWO-TRACK TENSIONING STRUCTURES AT RICHMOND FIG. 5—-TRAMWAY CROSSING AT EPSOM ROAD 
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FIG. 6—TWO-TRACK CURVE CONSTRUCTION WITH PULL-OFF FIG. 7—SPECIAL LINE WORK AT ESSENDON 





























FIG. 8—FOUR-TRACK KNEE-BRACED STRUCTURE ON FLINDERS STREET VIADUCT FIG. 9--COMBINED SIGNAL AND OVERHEAD STRUCTURE ON CURVE 





























iG. 10--120-FEET SPAN STRUCTURE AT N.MELBOURNE JUNCTION FIG. 11—SIX-TRACK TENSIONING STRUCTURE 
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Science in Schools. 


PropaBLy many readers of THE ENGINEER have 
read with interest the remarks of head-masters, at the 
recent conference, on the subject of science teaching 
in schools. It is a subject near the heart of many of 
them, not only because they have sons and nephews, 
whom they like to regard as budding engineers, but 
quite as much because they feel that if the coming 
generation does not know something about science it 
will not show that sympathy with it which is so 
essential to the progress of the world. They, no 
doubt, observed that one speaker said that all boys 
were potential engineers, and that another, comment- 
ing on the interest that is now shown in chemical 
engineering, thought it should be attributed to the 
belief held by parents that there is money in that pro- 
fession. From these two observations we take two 
points of view of science teaching in schools—first, 
that the boy is ready to receive it, and secondly, that 
it may be profitable’ to him to do so. 

It may be serviceable to consider the two aspects 
side by side, and to begin with we must ask ourselves 
the object of teaching science to young people. It is 
because a good deal of haziness obscures this object 
that school science must, speaking generally, be 
regarded as a failure. Up to the age of sixteen 
ulterior motives are better left out altogether. Parents 

may like to entertain the idea that even at the tender 
age of twelve their sons are absorbing the elements 
of their future profession, but if they do so they will, 
on the one hand, check the ultimate progress of their 
own boys, and, on the other, hinder the development 
of all the lads on the “ modern side.” Specialisation 
is wholly out of place during school days. The object 
before the master should be two-fold. First, and by 
far the most important, to instil into the mind at an 
age when it is highly receptive a general love of science 
and to quicken the inherent aptitude for experi- 
mental research which exists in nearly all youngsters. 
Secondly, the mental training that follows upon science 
teaching must be considered ; but if excessive weight 
be given to it the danger of making the subject dry 
and forbidding will be encountered. It is unfor- 
tunate that not only at school, but later in life at 
college, the burden of mathematics is allowed to 
weigh down experimentation. The dictum that science 
is measurement is responsible for a great deal of harm 
and for a great deal of the public distaste for science. 
The fundamental basis of science is the recognition 
of resemblances and differences, and as far as the 
ground principles are concerned, detailed mathe- 
matics are unnecessary and actually hampering to the 
young mind. Who can doubt, to take but one case, 
that the beautiful demonstration of the properties of 
the inclined plane by means of a chain which we owe 
to Stevinus is far more convincing than a mathe- 
matical examination with abstract symbols? Or 
again, could any algebraical discussion of balance be 
half so illuminating to a boy as the actual vision of a 
rotating wheel thrown out of balance by an attached 
weight ? Wherever demonstration can be employed 
there is no doubt that it ought to be used in preference 
to any other method, and that it should be accom- 
panied with as little mathematics as possible. Masters 
would do well to study a series of lectures on mechanics 
given years ago to working men by Sir Robert Ball. 
They would then see how a subject that is all too often 
dry and pedagogic can be made interesting without 
losing a particle of its elementary educational value. 
Of course, apparatus must be employed in plenty, and 
we fancy that that is nere one of the great difficulties 
about science teachin in schools resides. Apparatus 
does not exist and there is no money with which to 
buy it. Masters are therefore limited in the nature 
of the subjects they can handle or are forced to deal 
with them by blackboard instead of laboratory 
methods. It is for this reason probably that chemistry 
is so often the sole or the principal science subject. 





The apparatus employed is not costly and is readily 





available. We suggest that, if the difficulty of pro- 
viding the necessary plant cannot be overcome by an 
arrangement for circulating the apparatus amongst 
a number of schools, the masters would find it 
possible to have made in the school workshops or by 
local carpenters and ironmongers simple designs which 
would adequately fill many requirements. Unfor- 
tunately, it happens not infrequently that the masters 
who handle science are not really scientific men, and 
that their inventive capacity is almost as weak as 
their imaginations.’ That defect can only be over- 
come by engaging teachers who are really qualified 
for the task and not entrusting science classes to the 
same man who has to take history, geography, 

French, Latin, and mathematics. If science is to be 
taught at all in schools it must be regarded seriously 
and not merely as a catchword for the modern side, 
with its extra fee of five guineas a term. We cannot 
hope to find in every school Faradays, Silvanus 
Thompsons, or Dallingers, but we may at least ask that 
the masters entrusted with the work should be more 
than mere amateurs in it, deputed to undertake it 
because the “head” happens to think they have an 
aptitude for it. 

We are aware that in some schools matters are far 
better than we have here painted them ; but they are, 
we fear, the exception rather than the rule, and the 
old traditional contempt for the modern side is still 
reflected in the half-hearted arrangements for the 
teaching of science. Until it is wholly removed, until 
men with a proper scientific training and with special 
powers for instructing boys are appointed, school 
science will not greatly improve, and we shall not see 
the younger generation growing up in the proper 
attitude of mind towards science. The right men are 
to be found—the Navy could. supply not a few—but 
unless the fees can be made more attractive and unless 
apparatus can be more freely provided, progress wil 
be very slow. Only the biggest schools will be able 
to meet the expense, and it will probably be better 
for the lesser schools to depend upon courses given 
by peripatetic lecturers of known ability than to 
carry on a system that makes the subject distasteful 
rather than attractive and fails to encourage that 
living sympathy for science which should be the first 
object of science-teaching in schools. 


Automatie Train Control. 


CoLoNEL PRiNGLE’s report on the Selby iailway 
accident, of which we give a résuméon another page, 
concludes with the following observation :—‘ This 
collision, whether brought about by non-observance 
of fixed signals or by back-firing, would, of course, 
have been prevented by a system of train control, 
whereby the continuous brake would automatically 
have been applied when the train passed the Selby 
West home signal at danger. The time has, I think, 
come for full consideration to be given to this ques- 
tion.” With this observation we quite agree. 
Although there have been half-a-dozen or so accide nts 
in the reports on which this recommendation might 
have been made, the subject has not been mentioned 


since the Wigan and Kirtlebridge accidents of 
December, 1916. In view, however, of the conditions 


which have prevailed, this omission is accounted for. 
Circumstances are, however, changed. Not only are 
the conditions more normal, but the Ministry of Trans- 
port has been established. The latter factor, espe- 
cially, allows the Government to take part in the ad- 
ministration of railways and, bearing on the present 
particular question, the Transport Act says that the 
directors and officers shall obey any directions of the 
Minister “for securing that the permanent way, 
rolling stock, plant, appliances, or equipment, 
whether fixed or mova able, are satisfactory in type and 
design.” There is thus power to compel the railway 
companies at least to make thorough tests of auto- 
matic train control and, moreover, under Section 17 
the Minister may find the money for this purpose. 
Automatic control is not, of course, a new subject. 
The Great Western, Midland, North-Kastern, Great 
Eastern, Great Central, and London and South- 
Western have systems on trial, and we believe the 
Lancashire and Yorkshire has one ready for test. 
What is wanted is action similar to that taken last 
year by the Inter-State Commerce Commission of the 
United States—that is to say, the appointment of a 
committee of experts to test the various systems. 
The perfect one has yet to be found, and not even the 
conditions to be complied with have yet been laid down. 
What, for instance, is train control desired to do ? 
Colonel Pringle said, as quoted above, that with it 
the continuous brake would automatically have been 
applied when the train passed the Selby West home 
signal. Obviously, the inquiring officer was not sub- 
mitting a definition of train control, so we will not 
criticise the words we have quoted ; but it should be 
observed that automatic train control must come into 
operation before the home signal is reached, as later 
may be too late. What should, we imagine, be 
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aimed at is to secure that an adverse condition of a 
distant signal shall be respected. It will not, how- 
ever, do to pull up a train on each occasion when a 
distant signal is passed in the “ on” position, as the 
corresponding stop signals may nevertheless be at 
“clear.” The duty expected from a driver is to shut 
off steam after an adverse distant has been passed. 
If this is not done it should be effected automatically, 
and. then, when within a certain distance of the stop 
signal, should that be at danger, the brake should be 
automatically applied. Here we run ‘against one of 
the problems to be solved :—At what distance from 
the stop signal shall the automatic application of the 
brake be made? The answer must depend upon the 
gradient and speed and weight of the train, and pre- 
sumably the maximum possible speed and weight 
must rule. Another problem under this head is pre- 
sented by goods trains. Until, however, we have con- 
tinuous brakes for goods trains they cannot enter the 
scheme. They are not permanently outside, con- 
sideration, for considerable progress is being made 
with the equipment of continuous brakes to railway 
goods vehicles. The exclusion of goods trains must 
not, however, be allowed to stop progress, as the main 
object can be achieved by the equipment of passenger 
trains alone. Another point to be considered is 
whether an automatic brake application shall be 
capable of release from the footplate. Many authori- 
ties, for whose opinions we have respect, claim that 
the release shall be possible only from the ballast, as, 
for example, is the case on the Underground Railways. 
Others hold that if a driver cannot release his train 
from the footplate he may be prevented from taking 
some action to avoid a subsequent danger which 
may be worse than the first. That a driver may 
irregularly release himself is, it is admitted, possible, 
but might be guarded against by making the release 
achievable only by, say, a slow-acting screw, which 
would necessitate thought and deliberate action. 
This is one of the problems the commission would 
have to thrash out. Then there are problems of 
detail—questions of impact; the effect of frost, 
snow, dirt, &c.; the need for accurate alignment ; 
engines running tender or bunker first, and so on. 

1t will be seen from this brief review of the position 
that whilst the adoption of automatic control is 
becoming every day more certain, there is as yet no 
system of which it can be said with certainty that it is 
the best. We do not want to see any particular system 
standardised, for the adoption of a present best might 
prevent the coming of a possible better; but at the 
same time we feel that the moment is appropriate 
for a complete investigation of the whole matter, 
rather with the view of establishing the conditions 
that have to be fulfilled than with any intention to 
foster one system at the expense of others. It is, we 
imagine, probable that if an “expert committee 
examined the various systems employed in this 
country and abroad it would find that some are better 
than others, but that all have their proper defects, 
which might be obviated by the introduction of 
another system or by suitable modifications of exist- 
ing systems. Only by a complete and detailed 
examination of all the systems from all points of view 
are we likely to find out the merits, defects, and the 
possibilities, and we can suggest no better plan for 
making that examination than the appointment of 
a commission of experts. 








Dock and Harbour Undertakings. 

GREATER interest than usual attaches to the new 
works carried out by dock and harbour authorities 
during the past year, and to the improvement schemes 
either in progress or in contemplation by reason of the 
congested state of many of the great ports of the world. 
The delays to shipping which are now associated with 
the working of home ports have indeed reached a 
stage which is a menace to industry. As far as the 
provision of remedial measures in the form of new 
works designed to increase accommodation goe:, port 
authorities have given evidence that they are not 
unmindful of their responsibilities, and an account of 
what has been and is being done will be opportune. 


Port of London. 


The Port of London Authority has a number of 
works in hand at the present time, and a good deal 
was done during the past year towards increasing 
jetty and quay space and warehouse and shed accom- 
modation. The most important of the works in 
hand is, of course, the Albert Dock Extension. It 
had been hoped that before now a stage would have 
been reached when water could be admitted to the 
dock, but the work has not progressed as rapidly as 
was anticipated, although it is now very near com- 
pletion. The new construction will add to the 
resources of the port a new dock of 63 acres water 
area with a depth of water of 38ft., to which access 
will be given by an entrance lock 800ft. long, 100ft. 
wide, and dredged to a depth of 45ft. below Trinity 





high water. A large graving dock to meet the require- 
ments of vessels of the largest class is part of the 
scheme. Owing to the pressure on the port facilities 
the large additions to warehouse space which are being 
made at the new dock have already been partially 
utilised. Another improvement which is in an 
advanced stage is the new two-storey river jetty at 
Tilbury, which is 1000ft. long, with a depth of 30ft. 
at low water springs alongside. The jetty is being 
connected to the Midland Railway system and will 
be equipped with the most modern type of plant for 
rapid loading and unloading from and to railway 
trucks, barges, or covered storage. Other important 
works for which authority has been obtained are in 
hand or in contemplation. 


Liverpool. 

At Liverpool works are in progress which are esti- 
mated to cost £10,000,000. They include the Glad- 
stone Half Tide Dock, with a river lock entrance 
1070ft. in length and 130ft. in width. This contract 
is well advanced, and an order for three pairs of steel 
dock gates has been placed with Sir W. G. Armstrong, 
Whitworth and Co., Limited. The subsidiary works 
include a lock 645ft. long and 90ft. in width between 
the existing Hornsby and the new Half Tide Docks, 
two branch docks opening out of the new dock, to 
be known respectively as the Gladstone Branch Docks 
l and 2. At the south end of the dock estate large 
blocks of land have been leased to oil interests for 
the erection of storage tanks to meet bunkering and 
other purposes at Liverpool. The work of erecting 
the tanks is now in hand. The tanks will be con- 
nected by pipe lines to oil berths in the Herculaneum 
Branch Dock, where there is ample accommodation 
for oil tank steamers. 

The pressure on the passenger accommodation at 
the Landing Stage has led to the decision to seek 
powers to extend the Prince’s Landing Stage at its 
northern end and the George’s Landing Stage at the 
southern end, the last-named work being designed to 
provide more accommodation for cross-river traffic. 
Work is now in progress on new rubble stone revet- 
ments and training banks in the approach channels 
to the Mersey. The plans include a revetment on the 
north side of the Queen’s Channel and additional 
training banks in the Crosby Channel: The first work 
is in progress and later will be proceeded with as clay 
from the new dock works becomes available. 

New storage accommodation is being added in 
various parts of the dock estate. The works include a 
new wool shed, which it is hoped will be completed 
next June. A large number of mechanical appliances 
for the handling of cargo have been recently installed, 
including gravity runways, electrically driven sack 
and case-lifting machines, sack-filling and bushelling 
machines, stacking hoists, electric trucks, and portable 
electric and steam cranes. The hydraulic power 
installations have been extended, and an order has 
been placed with Messrs. Smulders for an electrically 
operated floating crane of 200 tons capacity. By 
means of a light load lifting bluck, capable of traversing 
the full Jength of the jib. it will be possible to handle 
loads to or from the quay over vessels lying alongside. 
The extra call upon the power resources of the Board 
has Jed to an arrangement. being made with the 
Liverpool Corporation for a supply of electrical energy 
in bulk, and the laying of the main cables, for which 
a contract has been placed with Callenders Cable and 
Construction Company, is now in progress. Con- 
verting plant and switchgear will he supplied by 
Messrs. Bruce Peel:les and Messrs. A. Reyrolle and Co. 


Scotland. 


The Clyde Navigation Trustees are giving consider- 
ation to the laying out of new berthing basins at 
Shieldhall capable of giving accommodation to the 
largest vessels trading to the Clyde, and additional 
land has been recently acquired for this purpose. The 
policy underlying the plans now approved is to con- 
centrate particular classes of traffic at different docks. 
What has been done at the Rothesay Dock to provide 
for the needs of mineral traffic is an illustration of 
what it is desired to accomplish on a wider scale. 
Improvements are also in progress at Greenock, 
where a new reinforced concrete jetty has been put in 
service. 

At Leith large scale plans are now being revived. 
The first task, however, is to overtake the serious 
arrears of maintenance and, in addition, the erection 
of a large transit shed with the necessary quay work 
on the north side of the Imperial Dock has been put 
in hand. With regard to dock extensions the pro- 
posal which finds most favour is the reclamation of a 
large area westward of the entrance piers and a sea 
embankment extending westwards to Newhaven Har- 
bour. The provisional schemeincludes two new entrance 
piers extending further out into the Firth of Forth, 
which would provide access tot vew dock. The new 
works would enclose an area of 0 acres. 

New works at Dundee are no: in hand, including a 
new river frontage 1100ft. in «wngth, and the con- 
struction of the King George Wharf, of which 600ft. 
out of an ultimate length of 1000ft. have been com- 
pleted. The Western Wharf, a timber structure 
1000ft. long, is to be reconstructed. A new ferro- 
concrete fitting-out jetty has been built for the 
Caledon Shipbuilding and Engineering Company and 
equipped with a 130-ton crane supplied by Cowans, 





Sheldon and Co., Limited. The steam-driven pumps 
in the East Graving Dock are being replaced by 
electrically driven centrifugal pumps supplied by 
Messrs. Gwynnes. 


Bristol. 


The chief work in hand at Bristol is the enlarge- 
ment of the Oil Basin at an estimated cost of £150,000. 
The erection of new cold stores with a capacity of 
600,000 cubic feet has been completed, and the 
machinery equipment is now being installed. The 
work immediately ahead is the Eastern Arm dock 
extension which is designed to make an additional 
21 acres to the water area and 4800ft. of quayage, 
which will enable eight 600ft. berths to be provided. 
The estimate for this work is £1,500,000. 

The main requirements at the Bristol Channel ports 
are additions to the coal shipping plant, and this 
matter has received attention during the past year. 
Three new coal hoists have now been ordered for the 
East Dock at Cardiff, and it is intended to erect an 
additional hoist at the west side coal basin. The 
pair of new gates for the East Sea Lock ordered in 
1915 are now about to be put in position, and orders 
have been placed for two pairs of new gates for the 
Roath Outer Lock. A new floating landing stage 
for the pier head will, it is hoped, be completed within 
the next two or three months. At Newport two new 
coal hoists were brought into use last year, and a third 
will, it is expected, be put in service next month. 
One of these hoists, with a lift of 70ft. from quay level, 
is believed to have the highest lift of any coal hoist 
yet in operation in the United Kingdom. An elec- 
trical installation for supplementing the hydraulic 
equipment at the Newport Town Dock is now being 
brought to completion, and this plant, which is being 
supplied by the Hydraulic Engineering Company, will 
constitute a great improvement upon the present 
arrangement. 


The South Coast. 


On the South Coast the most important scheme 
which was brought forward last year was that for the 
construction of deep-water quays at St. Just, on the 
eastern side of Falmouth Harbour. The proposed 
works comprise a tota! length of 4350ft. of quays with 
a branch line of railway, 22} miles long, to connect 
with the Great Western main line and to serve the 
china clay mining district. More recently a scheme 
has been put forward for the use of the Keyham 
Extension of the Dockyard at Plymouth for the use 
of commercial vessels, which would obviate the need 
of carrying out the project of constructing a new com- 
mercial harbour in the upper reaches of the Catte- 
water, which was the plan first proposed for the com- 
mercial development of Plymouth. At Dover also 
aspirations are entertained of attracting commercial 
shipping. The Dover Harbour Board is seeking 
powers for a scheme which would include the con- 
struction of a new wet dock of 21 acres area and a 
large graving dock. The London and South-Western 
Railway Company has not yet declared its intention 
of proceeding with the plan of new docks on the 
Itchen side of Southampton Harbour, but the question 
of a new large graving dick is apparently under con- 
sideration, as even the enlarged Trafalgar Dry Dock is 
too small for the requirements of the big liners now 
making use of Southampton as a terminal port. The 
same question, that of providing for the needs of the 
very large passenger vessels now based on the port, is 
under discussion by the Southampton Harbour Board, 
and it is understood that larger swinging ground will 
be made available by dredging the mud banks 
adjacent to the dock entrance. Nothing definite has 
been heard on the subject of the Langston Harbour 
project, which has the strong support of commercial 
circles in Portsmouth. 


The East Coast. 


East Coast dock authorities have also put improve- 
ments in hand. At Grimsby the Great Central Rail- 
way is undertaking the reconstruction of the fish 
market, and has made a start with the work on the 
west side of No. 1 Fish Dock. The existing fish 
market is a timber structure which was built in 1860, 
and is therefore not very suitable for present-day 
requirements, and there have been serious complaints 
of delays to fish traftic during the past few months. 
It is intended to rebuild the quay and market in 
reinforced concrete with an upper floor for offices, 
stores, and box accommodation. The market will 
be roofed in and adequate provision made for lighting 
by side windows and roof lights. Owing to the 
character of the foundations a considerable amount 
of piling will be necessary. 

The North-Eastern Railway has not yet decided 
whether the large works which have been in con- 
templation for a long time past will be carried out 
now or deferred until contracts can be placed at lower 
prices than those ruling to-day. The new works 
would inelude a new entrance lock and riverside quay 
at Tyne Dock, and a new riverside deep-water quay 
on the south side of the Tees. The Sunderland Har- 
bour Commissioners are continuing the work of deep- 
ening the approach channel to the harbour. There 
is now a depth of 20ft. at low water of spring tides, 
and the navigation channels of the river Wear have 
been dredged to the same depth and have also been 
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widened. A new electrically operated belt coal- 
loading appliance having a capacity of 600 tons 
an hour has been put in operation at the South Docks, 
and a new electrically operated pneumatic grain- 
handling appliance, with a discharge capacity of 100 
tons an hour, installed at the warehouse quay of the 
same docks. A further improvement which has been 
carried out is the installation of electrical equipment 
at the whole of the grain storage warehouses. 

The Aire and Calder Navigation Company is carry- 
ing out a modest improvement scheme at Goole 
Docks. The principal work is the extension of the 
barge dock. The plans provide for a widening to 
230ft. and a depth of 20ft. Work on the western 
half of the dock is now practically completed, and the 
widening of the eastern half is to be put in hand 
almost immediately. New entrance locks as well as 
a dry dock form part of the complete plans, and at a 
later date the lower end of the canal in the approach 
channels to the dock will also be widened and deep- 
ened. An extensive site has been reserved for a 
further large wet dock on the north side of the exist- 
ing South Dock. 


Foreign Works. 


One of the most interesting of the Overseas 
Dominions dock projects from the engineering stand- 
point is the scheme which has been put forward by 
the Government of Mysore for a harbour at Bhatkal. 
The proposal was reported upon by Sir Francis 
Spring, when he was chairman of the Madras Port 
Trust, and Sir Frederick Sprott, chairman of the 
Bombay Port Trust. Two plans are under con- 
sideration, but that which has found most favour is for 
an inner harbour of 16 acres area with a depth of 30ft. 
at low water and quayage for nine large ocean-going 
steamers. Detailed plans and estimates are being 
prepared by Sir John Wolfe Barry, Lister and 
Partners. 

On the Continent the most important plans which 
have received consideration are those in Italy. That 
which has attracted most attention is the project for 
the construction of a port at Ostia, which would be 
carried out by the municipality of Rome. The pro- 
visional scheme comprises an outer and inner harbour 
and a navigable canal and the improvement of the 
navigation of the T:ber. The superficial area of the 
outer harbour would be about 566 acres, dredged to a 
depth of 10m., but the inner harbour or wet dock 
would consist of a rectangular basin 1300 m. in length 
by 700m. in width with three jetties each 180 m. 
wide and 400 m. long. Another Italian port improve- 
ment is the scheme for reheving congestion at Naples. 
The work would include two breakwaters to enclose 
the outer harbour, a canal } mile in length, and the 
development of the lake of Averno as a shipbuilding 
centre. At Genoa also, where additional accommoda- 
tion is urgently required, new quays are being built, 
and when all the new works which it has been decided 
to put in hand are completed the port of Genoa will 
possess no less than 13 miles of quays with a harbour 
area of about 1000 acres. ‘ 

Port extensions have also been authorised by South 
American Governments. It was hoped that the works 
at Valparaiso would have been completed by the 
present time, but the interruption caused by the 
shortage of labour during the war period, as well as 
the destruction wrought by storms, have materially 
delayed operations. The scheme includes a break- 
water 288 m. long, a main quay wall 630 m. long, the 
extension of the Fiscal Mole to a length of 370 m., 
another quay wall 210m. long, a jetty 250m. long, 
and a wharf 200 m. in length, in addition to many 
subsidiary works. The breakwater comprises a shore 
and deep-water section, the latter involving construc- 
tion in depths ranging from 18m. to 57m. Rein- 
forced concrete monolith construction is being 
employed for this part of the work, the toe of the 
monoliths being protected on the seaward side by 
three rows of 60-ton blocks. The extension of the 
Fiscal Mole is being carried out at the seaward end in 
35 m. of water, and the design is similar to that of the 
breakwater. The quay walls are being built on a 
rubble foundation in six courses of concrete blocks 
ranging in weight from 40 to 60 tons, and the coal 
whart is being built up of ferro-conerete decking car- 
ried on cylinders of the same material. The works 
are being carried out for the Chilian Government 
by 8. Pearson and Son, Limited, who have also under- 
taken the provision of the necessary equipment. 

An improvement scheme has been authorised by 
the Columbian Government for the port of Buena- 
ventura. It is intended to construct a pier 150m. 
long with a width of 33 m., with the necessary railway 
connections, and it is hoped that this work will be 
completed within a period of two years. The 
approved plans also include large warehouses, and a 
contract. for the work has been placed with an 
American syndicate. 








BOOKS RECEIVED. 
Self-taught Mechanical Drawing and Elementary Machine 


Design. By ¥F. L. Silvester, with additions by E. Oberg. 
Second edition. London: Hedder and Stoughton, 


Warwick-square, E.C. 4. Price 10s. 6d. net. 

Revision Arithmetic Logarithms, Slide Rule, Mensura- 
tion, Specific Gravity and Density. Second edition. By 
Terry Thomas. London: Crosby Lockwood and Son, 
7, Stationers’ Hall-court, E.C. 4. Price 2s. 6d. net. 





Electrification Work in Switzerland 


From our own Correspondent. 
BERNE. 


ELECTRIFICATION work in Switzerland is steadily 
advancing—indeed, it is being pushed forward so 
rapidly that, despite the difficulties of procuring the 
necessary material and labour, it is hoped that the 
Gothard line between, approximately, Erstfeld and 
Faido may be run by electricity by about next July. 
At the beginning of September a credit of 5,000,000f. 
was granted the Federal Railways solely for the 
purchase of electric machinery for the line. By the 
end of 1922 it is calculated that 364 kiloms. will be 
electrified, not including the Berne-Thun line, which 
is already worked by electricity, or the Brigue-Sion 
line, on the Simplon route, also already electrified. 
For all these stretches the Swiss Federal Railways 
will require 122 electric locomotives, and of that 
number not half has as yet been ordered. Elee- 
trification work on the Gothard has been delayed 
because of difficulty in installing the electric equip- 
ment. Moreover, it is very hard to get the required 
number of insulators. For the stretch between 
Erstteld and Bellinzona alone, for instance, 47,000 
are needed, and up to a few weeks ago only 27,000 
were available, although 10,000 were expected 
from America. Of course, the Swiss Federal and 
other railways would have been very glad to get 
much of their electric plant from British firms ; but 
the middleman, who before the war was usually a 
German, and who arranged the business between 
Swiss and British firms, disappeared, and appa- 
rently there was no one to take his place. And 
our people in England are either too indifferent or 
too slow to take advantage of this opportunity 
afforded them. 

To show the amount of business which British 
firms might do now, I may say that the electrification 
of the Swiss’ Federal Railways alone will require 
twenty years, and will cost about 125,000,000f. a year. 
Here, therefore, is a national undertaking which, 
although that of a small country, implies an expendi- 
ture of altogether 2,500,000,000f., and almost all the 
plant required for it could be supplied by British 
firms, if they would but bestir themselves.’ The total 
of the network of the Swiss Federal Railways at the 
end of 1918 was 3018 kiloms., and it is expected that 
the 1128 kiloms. belonging to the first section of these 
railways—that, is, about two-fifths of the whole, 
and the most, important lines—will be electrified 
within less than ten years. 

Owing to the war and to five lean years, the debit 
balance of the Federal Railways amounted at the 
end of 1918 to 128,620,354£., and rumours are afloat 
that some American syndicate is willing and anxious 
to supply the Federal Railways with all the necessary 
money, material, and rolling stock for their elec- 
trification, which would take then, it is asserted, less 
than one year. But I cannot confirm the truth of 
the report. That United States engineering firms 
are doing something to capture the Swiss engineering 
market is an undoubted fact. Not only do they 
regularly send out well-got-up illustrated catalogues, 
with prices in frances, measures in metres, and weights 
in kilogrammes and zentner, but competent travellers 
are visiting Swiss firms in order to endeavour to do 
business with them. So far as British commercial 
men are concerned, however, they are conspicuous 
by their absence. Occasionally we see a paragraph 
in the newspapers about the ‘“‘ British Board of Trade,” 
but that apparently covers everything which the 
Swiss at present know about British commercial life. 
Electrification, moreover, is in the air at present in 
Switzerland. Not only is the utilisation of Swiss 
water power being very seriously considered—utilisa- 
tion not for railways alone, but for domestic heating 
and other household purposes, owing to the extreme 
and prolonged coal scarcity, but some of the smaller 
lines, such as the Rhaetian Railway, in the Grisons, 
are considering or actually at work introducing electric 
traction. The stretches between Thusis and Filisur 
and Filisur and Davos are at present being electrified 
so fast that it is hoped electric traction may be used 
very shortly. 

Of course, it must not be thought that Switzerland 
has no technical electrical industry of her own. Such 
an industry has existed for years past, and is not a 
growth of the war, although before the war the Swiss 
themselves did not take much account of it. Anyone, 
in fact, who wished to know what Swiss electro- 
technicians and the electrical technical industry could 
achieve had to go abroad to Germany. The chief 
German firms, in short, which produced the same 
articles as Swiss electrical manufacturers, had 
acquired a firm grip of the Swiss market, owing 
largely to Germany’s underselling tactics and 
because there was no protective duty on Swiss 
electro-technical articles. Although the Swiss 
products of this description had to meet com- 
petition, however, they contrived to find a market 
abroad, but only because of their special qualities, 
because they were good enough to stand comparison 
with eny similar articles, and also because those 
connected with their production and distribution 
were so determined and persevering. Now, after 
the war, the Swiss electric and technical market is a 
good one, and the sale of these products is increasing 








abroad. The war, in fact, was not such an ill-wind 
that it blew nobody any good ; it has blown the Swiss 
electro-technical industry some good, and electricians 
have not failed to take full advantage thereof. But 
it was, and still is, difficult to get the needful raw 
materials and accessories, and to overcome the, mani- 
fold difficulties in the way of export. 

A good many of the raw materials can be obtained 
from Great Britain only, and in that case, again, 
not only is there no one to put these articles on the 
Swiss market and facilitate Swiss technical electrical 
works procuring them, but if a Swiss electrical expert 
at present wishes to go to England;to make purchases 
all manner of obstacles are placed in his way. For 
instance, to my personal knowledge, a leading Swiss 
financier went to England recently to arrange an 
important financial matter connected with the buying 
of machinery.% His time was very precious, yet he 
was not allowed to travel either vid Folkestone or 
Dover, but only vid Southampton. He had to wait 
in a queue at the passport office in Switzerland to 
have his passport viséd, and he had to answer a long 
catechism about his grandfather and his grandmother 
and his grandfather’s grandmother. When he left 
by train he had engaged a berth in a sleeping car, but 
he had to get up in the middle of the night in France 
because a defect had developed in his carriage. On 
his arrival at Southampton he was kept for hours 
waiting for his passport to be stamped, and when he 
reached London the first thing he had to do was to 
lodge it with the police. When in London he found 
that it was necessary for him to visit Sheffield, Liver- 
pool, Newcastle, and Birmingham, but to his horror 
he discovered that he would have to get a permit to 
travel from London to Sheffield, and that on his 
arrival in Sheffield he would have to. report himself to 
the police there. On leaving Sheffield he would 
again have to obtain a permit to travel to Liverpool, 
and so on. As his time was very limited, and, as he 
said himself, life is too short for such humbug, he 
simply left London, and says he does not want to see 
it again, although he added that, in general, the 
authorities with whom he had to do were all polite. 
Before the war, he said, he avoided doing business in 
Russia owing to the Russian system of passport 
regulations, and now he goes to England to find a 
system in force there almost worse. I am not sure, 
of course, how many million frances’ worth of ma- 
chinery trade have been lost to Great Britain owing 
to this episode, but I do know that the orders which 
this financier intended to place there have gone to 
the United States. The machinery ordered, I may 
say, is not for Switzerland alone, but for other coun- 
tries—even for Russia. At the present time ships 
are going laden with machinery to certain parts of 
Russia and returning laden with tobacco, wool, flax, 
and hides in exchange. 

And now we have the Swiss, who before the war 
bought their electro-technical articles and apparatus 
mainly from Germany, purchasing them mostly in 
their own country, and not in Germany. Since 1913 
there has been a great increase of Swiss exports of, 
for instance, accumvlators and accumulator plates ; 
batteries and mounted electros ; apparatus and instru- 
ments for measuring and reckoning electricity ; 
telephonic and telegraphic machines; all sorts of 
instruments and apparatus for applied electricity, 
electric incandescent lamps, &c. Altogether 12,000 
people are employed in the Swiss electro-technical 
industry at present, and, although it has enough raw 
material for the Swiss market, there is not enough 
for export purposes, and here, again, England might 
supply what is wanted. 

But it is not merely in the supply of raw materials 
for electrical works in Switzerland that British firms 
might find a market. They might find it in supplying 
machinery plant of all kinds. Thus, according to the 
Federal Railway estimates for 1920, there is an item 
of 121,913,440f. under the heading of “‘ construction,” 
of which 51,332,640f. are to be spent on electrification 
alone. British firms should follow up their advertise- 
ments or catalogues with personal visits to the pur- 
chasers. Some time ago the managing director of 
one of the largest Swiss machinery export houses 
was looking through the advertisement pages of THE 
ENGINEER. He wrote to a firm in a Northern English 
town asking for particulars. In reply he received a 
very polite letter and a voluminous catalogue nicely 
bound and well illustrated. The quotations were, of 
course, in pounds, shillings, and pence, but, as the 
English exchange is generally about 2f. below par 
and varies a little almost every day, it was difficult 
to calculate the prices in Swiss francs. Nevertheless, 
an order to the value of 1,500,000f. was sent to the 
Britisb firm in question, which possibly now may 
think it worth its while to send a representative to 
visit other Swiss wholesale and exporting houses. 
I mention this to show that, although Switzerland is 
a small country, nevertheless, the Swiss market is 
not to be despised. The geographical position of the 
country in the heart of Europe lends it more com- 


mercial significance than it would otherwise possess. 








THe Minister of Transport has recently confirmed the 
Nottingham Colwick Estates Light Railway Order, 1919, 
authorising the construction of a light railway in the parish 
of Colwick and rural district of Basford, in the county of 
Nottingham. 
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Electrification of Melbourne 
Suburban Railways. 


(Communicated.) 


No. IL.* 
Rouuine STOCK. 


THE trains are operated on the “ multiple-unit ’’ system, 
under which, instead of employing locomotives, every 
second or third car is equipped with motors, and the 
weight of these cars is thus available for adhesion pur- 
poses. Under this system a complete train is made up 
of a number of motor cars and trailers, easily varied to suit 
the varying conditions of traffic. 

In the case of Melbourne, while it was at one time 
intended to make up each “‘ unit”? of a motor car and a 
trailer, both equipped for driving from one end, only a 
limited number of trailer cars have for the present been 
equipped with driving apparatus. The normal six-car 
train has a motor car at each end, with a third motor car 
about the centre of the train. No special type of car has 
been designed for Melbourne, the existing rolling stock 
being as a rule utilised. Some 45 per cent. of the rolling 
stock will consist of compartment cars with swing doors, 
the remainder being of a combination type having sliding 
doors and cross-seats, with a corridor. Most of these cars 
are partitioned into smoking and non-smoking compart- 
ments. 

As no new swing-door cars are being constructed for 


routes are double track, but those from South Yarra to 
Caulfield and North Melbourne to South Kensington are 
four-track routes, while for three miles there is a six-track 
route. .The normal permanent way construction is 
100 lb. per yard, T-section rail double spiked to untreated 
slespers of hard wood, there being about L5in. of bluestone 
ballast. The track gauge is 5ft. 3in., with 11ft. 8in. 
centres, while minimum structure clearance above plat- 
form level on tangent track is 7ft. from track centre, 
increased to 8ft. on 12-chain curves. The minimum curve 
is 9 chains radius, while the maximum gradient of any 
importance is one of 2 per cent. For nine miles between 
North Melbourne and Broad Meadows the average gradient 
is .85 per cent., the maximum permissible speed on this 
section being 52 miles per hour. Practically all curves 
have a 150ft. easement approach. 


OvERHEAD EQUIPMENT. 


The equipment of the track with overhead contact 
wires for operation at 1500 volts was designed to provide 
the advantages of a flexible construction which would 
secure the best conditions for current collection by the 
pantographs on the trains and to maintain the total copper 
section required per track without auxiliary feeder cables. 
The number of conductors was kept at a minimum in 
order to avoid interference with signals, only one catenary 
wire and one contact wire being employed over each track. 
The supporting droppers between the catenary cable and 
contact wire are terminated at the lower end by a short 
length of chain, so that the tendency of the contact wires 
to lift under the upward pressure of passing pantographs 
was not restricted by the weight of the dropper or of the 











FIG. 12—SIX CAR TRAIN, 


the electric lines, the bodies of the existing cars are being 
transferred to new underirames and bogies of a type 
uniform with those used in the sliding-door cars. Some 
of the sliding-door trailer cars have also been running 
in the steam service, but new sliding-door motor cars are 
being constructed for the electric service. Fig. 12 shows 
a six-car train of the sliding-door type. The swing-door 
cars are very similar to those used on British railways. 
The sliding-door cars have a centre passageway throughout, 
but no vestibule, so that it is not possible for passengers 
to pass from one car to another. The body framing of 
the new cars is of teak, but Australian woods have heen 
used wherever possible, the interior being finished in 
Queensland maple. The seats in the first-class cars are 
covered with green Australian leather; those in the 
second-class with brown duck cushions. The whole of 
the rolling stock has been built in the State Railway 
workshops at Newport. Fig. 14shows the Westinghouse 
brake wiring diagram. 


EvLectric EQUIPMENT. 


Each motor car has four motors of 140 horse-power, the 
gear ratio being so proportioned that the maximum speed 
will be 52 miles per hour on level tangent track. They 
are of the G.E. 237 type normally for 750 volts. The 
total pressure of the pantograph on the contact wire is 
such that with a reasonably clean wire the pantograph 
is able to collect considerably over 500 ampéres, which is 
the normal maximum operating current for each motor 
coach, without sparking, from a contact wire .25 square 
inch cross section. The pantograph has a working range 
between 14ft. 6in. and 21ft. 6in., the working pressure 
being maintained by means of springs. The pantograph 
is brought into and taken out of action by pistons in 
cylinders mounted on the frame of the collector. Air 
pressure for the initial operation of the pistons is supplied 
in the first instance by a hand pump installed in the guard’s 





compartment ; the motor pumps can then be started up | 


and the subsequent air pressure obtained from the main 
brake reservoir. The pantograph is then controlled by 
means of two electro-pneumatic valves which can be 
operated electrically or by hand. 


In order to reduce the line voltage to one suitable for | 


the master controller and other control circuits, a dyna- | 
: | tractors. 


motor is used consisting of a single field and armature 
with two identical armature windings and commutators. 
The master controller is of standard type, but as the | 
actuation of the contactors is automatic, the controller 
only has four points in the forward direction and two in 
the reverse direction, the first point in either direction 
being known as the “switching ”’ or “‘lap point,” and the 
second point being the “‘series’’ position. The air 
compressor, governor, emergency and trip valves are 
of usual type. 


PERMANENT Way. 


The Melbourne suburhan system consists of approxi- 
mately 335 track miles, including sidings. Most of the | 
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| point. 


' and overline road bridges to which line work is attached 





SLIDING DOOR TYPE 


catenary cable to which it was attached at the upper end. 

The normal construction on main suburban tracks 
provides for .25 square inch hard-drawn grooved copper 
contact wire supported by flexible droppers at intervals 
of 15ft. from a stranded hard-drawn copper cable of .25 
or .375 square inch. There is thus a minimum equivalent 
of .5 square inch section of copper over each track. The 
contact wire is automatically tensioned at each end of 
each 3000ft. length to approximately 2500 lb., and is 
anchored near the centre uf every such length. The 
eatenary wire normally has a 10ft. 9in. sag at the centre 
of a 300ft. span at 60 deg. Fah., with a minimum tension 
of approximately 3200 Ib. 

The normal contact wire height is 16ft. 6in. over the 
main suburban tracks at 70 deg. Fah., but over level 
crossings the minimum height is 18ft., while under low 
bridges, which are numerous, the minimum height is 
14ft. 6in. above rail level, giving a vertical clearance 
of 12in. between the contact wire collecting surface 
and the underside of the bridge. As the maximum height 
of the projecting ventilators on the country rolling 
stock is 14ft. 2in., considerable care had to _ be 
exercised in erection to preserve the clearances which had 
to be provided. The standard contact wire suspension 
is maintained, but beneath low bridges, and to ensure that 
the pantograph would not raise the contact wire more 
than 2in., a maximum gradient of | in 150 was adopted for 
the line, and where possible a gradient of 1 in 250, except 
where speeds were limited. In some cases rigid droppers 
have also been used. The dropper connections between 
the catenary and contact wires were measured and cut to 
a special dropper table which provides the necessary 
adjustments to allow for gradients ; the droppers were then 
erected in the field with practically no adjustment, and a 
well-aligned line has been obtained, whose vertical move- 
ment responds uniformly to changes of temperature, the 
catenary wire being stressed well within its elastic limit 
to provide for this. The importance of this precaution 
with temperature limits between 27 deg. Fah. and 175 deg. 
Fah. will be realised. Where a steam service is also 
being used the insulators are arranged so as to avoid the 
direct blast of the locomotive exhaust. The whole of the 
fittings were specially designed for the equipinents by 
the consulting engineers in conjunction with the con- 


SUPPORTING STRUCTURES. 


The supports for the catenary construction consist of 
pairs of tensioning anchor structures—Figs. 4 and 11, 
page 66-—-about 3000ft. apart, with light intermediate 
structures at 300ft. intervals on the straight track, and 
closer on curves. Fig. 6 shows the supporting structures 
son a curve. Fig. 11 shows anchor tensioning structure 
for six tracks, and also a six-track intermediate structure. 
Fig. 4 shows a pair of structures at a two-track tensioning 


EARTHING. 


All overhead equipment structures, signalling bridges 


are bonded to the track rails through a paper spark gap, 
.001 thick, between two aluminium discs, so that they 
are normally insulated from the rails. This is necessary 
to limit the unbalancing of current through the impedance 
bonds connecting the signalling track circuits, which are 
operated by superimposed alternating current. Should 
the insulation between the overhead wires and the support- 
ing structures break down, the spark gap punctures and 
the structure is connected to the nearest rail until the fault 
is corrected. 


SpPEcIAL CONSTRUCTION. 


The standard intermediate structures have been 
designed and adapted to carry, where possible, the single- 
arm pow2r-operated signals. Fig. 9—page 66—shows 
a combined four-track signal structure; Fig. 10 shows 
five-pin arch structures spanning up to 120ft. and carrying 
the overhead equipment load of thirteen tracks on an 
18-chain curve. They are also designed to carry a dis- 
tributed signal load of about 6 tons. Fig. 8 shows special 
four-track construction on Flinders-street Viaduct, 
arranged to take up a minimum of cross track space 
because of the limited clearance between the viaduct and 
certain adjacent buildings. Figs. 5 and 7 give a good 
idea of special wiring, it being notea that no contact wires 
are crossed at the pantograph running level. 


SECTIONING AND INSULATION, 


The up and down tracks of all routes can be electrically 
insulated from each other, and all routes are as far as 
possible separately fed. At extensive junctions the over- 
head wires of a number of tracks are connected together 





and treated as one section, and are usually tensioned at 
both ends. An air section insulator is employed between 
track sections where the speed of trains excecds 25 miles 
per hour. Over cross-overs and leading-in tracks to 
sidings where train speed is restricted the tracks are elec- 
trically insulated from each other by means of section 
insulators in the catenary and contact wires. 

Sectioning points are arranged with reference to traffic 
requirements and the position of cross-overs, being on the 
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FIG. 13—AUTOMATIC TRAIN STOP 


outlying lines from two to three miles apart. The 
system as a whole is divided into sections which extend 
beyond sub-stations, and which are divided into sub- 
sections, while sidings and terminal tracks leading from 
the sub-sections are divided into branch sections. There 
is a very complete system of track circuiting and clectric 
signalling. On the ends of the sleepers opposite ‘‘ stop ”’ 
signals are installed automatic train stops operated through 
gearing by smalJ] induction motors—see Fig. 13. 


SuB-STATIONS. 


The position of the sub-stations is shown in Fig. 1 
ante. Fifteen railway traction sub-stations are being 
provided, and there are, in addition, two tramway sub- 
stations, one at Elwood for supplying the St. Kilda- 
Brighton electric tramways, and the other at Sandringham 
for supplying the Sandringham-Blackrock tramway. At 
Spencer-street a sub-station is also being built to take over 
the supply of lighting to Flinders-street, Spencer-street, 
and other stations, as well as to supply the State Govern- 
ment offices and power to the railway workshops. There 
are two static sub-stations, one at Newport workshops 
and one at Jolimont workshops. A view of the Jolimont 
station is shown in Fig. 15. 

The sub-station buildings are of brick, with flat concrete 
roofs covered with malthoid. Special attention has been 








paid to the ventilation, numerous Jarge screened openings 
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3 Sy 33 being provided in the basement and vertical louvres above 
2 2 < 8 § the roof level. Each traction sub-station building con- 
= =X sists of two or more bays for the rotaries, with an unloading 


bay, and the larger sub-stations have a bay for signalling 
equipment, the switch-house and operating gallery being 
in an annexe to the main building. Each rotary is in- 
stalled in a separate compartment, so that during the 
starting-up and operation of any particular rotary the 
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cells being constructed of brick and the cell doors are com- 
pletely interlocked with the main oil switches and isolating 
switches, so that access cannot be obtained to live con- 
ductors. The switchgear is arranged on three floors. 
On the ground floor are installed the cable terminal boxes, 
earthing and isolating switches and instrument trans- 
formers ; on the first floor are installed the oil switches, 
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y £ 3 chamber is screened off the locking gear on the entrance 
Ps ee 2s gate being interconnected with the 20,000-volt switches 
oO $ 88 controlling the supply to the rotary static transformers, 
5 & s and also with the operating levers controlling the 1500-volt 
ms v as direct-current gear, so that it is impossible for an operator 
is 3 . Kes to come into contact with live metal. 
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o |lé gS HIGH-TENSION SWITCHGEAR. 
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$ ee The 20,000-volt switchgear is of the cellular type, the 
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s Sey, | which are of large breaking capacity, each unit consisting 
Z€ ): J Pa | of three single-phase switches in strong steel tanks. The 
a : } whole connections in the oil switch cell are insulated, and 
rt sia | S| the doors to the cell are dust-tight. ‘The gallery giving 
s8 ‘S }} @ access to the switch cells is open to the outer air, so that 
a ee w}{ S| in the event of a fir urring i witch cell, it 
5 Sue ST in the event o occurring in one switch cell, it can 
a oe a ol be dealt with from the outside. The oil switch tanks are 
Vee si &|| provided with vent pipes, which discharge the gases 
Re | formed when opening circuit into the open gallery; on 
the second floor are the bus-bars and bus-bar isolating 


switches. These bus-bars are split by means of a section 
switch, so that maintenance work and repairs can be 
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bus-bar are installed on the ground floor below the operat- 
ing gallery, and all isolating switches and circuit breakers 
are operated by signal levers from the operating gallery 
above. The switchgear is mounted in brick cells, with the 
automatic circuit breakers on the top. The chamber 
containing the switchgear and circuit breakers is specially 
ventilated. The negative and equaliser bus-bars are run 
in the basement below the rotary converters. 


— 
© 
$f L carried out without shutting down the whole of the sub- 
AS - is || station. The operating gear for the 20,000-volt switches 
g > » he || and isolating switches is on the operating gallery, which is 
3S s 28 g in front of the oil switch cells. 
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8 KS e ‘. \ . The 1500-volt direct-current switchgear and the positive 
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SIGNALLING AND AUXILIARY SWITCHGEAR. 
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The 2200-volt single-phase signalling switchgear is of 
the Reyrolle armour-clad type, specially developed for the 
purpose. It is installed on the operating gallery. The 
440-volt switchgear for controlling the auxiliary and sig- 
nalling supplies is of the Metropolitan-Vickers ironclad 
type, and is mounted on the gallery above the auxiliary 
transformers in one bay of the main building. The 110- 
volt direct-current switchgear for controlling the lighting 
motor generators, the tripping and operating battery, &c., 
is of the usual slate panel type, and is mounted upon the 
operating gallery. 
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Rotary CONVERTERS. 
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Four sizes of rotary converter are at present in use, 
They were made by Siemens Brothers Dynamo Works, i 
Limited, the British Westinghouse Electric and Manufac- f 
turing Company, Limited (now the Metropolitan-Vickers | 
Electrical Company, Limited), and by the General Electric | 
Company (of New York), the two-hour ratings being 
3000, 2250, 1500, and 750 kilowatts. The 750-kilowatt 
machines being destined for installation in outlying sub- 
stations with a comparatively infrequent train service, 
have been specially designed with a drooping characteristic, 
since the overloads are relatively more severe and the 
regulation of less importance. The conditions laid down 
were the conversion of three-phase current at 19,000 
volts 25 cycles into direct current at 1500 volts, with a 
leading power factor of .95 at normal load. A compound 
winding on the larger sizes compensates for a drop in 
pressure of 10 per cent. at double full load. The machines 
are six-phase, with 12, 6 or 4 poles. They are arranged 
for self-synchronising. The 3000-kilowatt machines are 
designed to carry 6000 kilowatts for short periods, and 
pro rata in the case of the other sizes, except in that of the 
750-kilowatt machines, which are designed to carry 2000 
kilowatts for short periods. 
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FIG. 14—DIAGRAM SHOWING ARRANGEMENT OF AND WIRING FOR WESTINGHOUSE BRAKE GEAR 
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DISTRIBUTION SYSTEM. 


Compressor 
Cutout switch 


MELBOURNE SUBURBAN 





Thirteen 20,000-volt feeders radiating from the Newport 
; power-house to the sub-stations in the central area are 
included in the present scheme, nine being of .15 square 
inch and four of .1 square inch C.S.A. Paper-insulated, 
| lead-covered, wire-armoured cables are employed, all of 
the split conductor type. The cables are mainly laid in 
trenches in the streets, owing to the very limited space 
available alongside the railway lines. The trench averages 
4ft. in depth, and the cables are lft. 9in. between centres - 
covered by boards. Special precautions are taken in the 
cast iron joint boxes to prevent.air pockets being formed 
when being filled with compound. 
In the outlying districts the supply to the sub-stations 
is provided by overhead transmission on the track equip- 
1 ment structures. The overhead transmission lines are 
1 carried on brackets extending from the sides of the masts 
s : ; away from the tracks, the three phases, each of two separate 
b »>}- ee ae —s a wires of .035 square inch cross-sectional area, being 
_ ‘BE = Rs <1 a S 7 placed directly above one another and supported on chain- 
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type insulators. This enables the split conductor protec- 
tion system to be employed throughout the extra high- 
: i tension transmission system. Telephone cables are laid 








sf 


Isolating Cock. 


along the route of the 20,000-volt transmission, there being 
an automatic telephone exchange at Jolimont sub-station 
for fifty lines. This provides communication between the 
control room, all sub-stations, and certain important 
signal-boxes from which switching of the overhead contact 
wires is regulated. Such 1500-volt direct-current feeders 
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as are employed are paper insulated, lead covered, and for 
the most part wire armoured, being of .75 square inch and 
in a few cases .5 square inch sectional area. 

The principal contractors and their sub-contractors for 
the electrification scheme were as follows : 

Babcock and Wilcox, Limited. 

Power station buildings, complete boiler-house equipment and 
other plant, steam and water piping, and circulating water 
screens. 

Chief Sub-contractors. 


Heenan and Froude, Limited . . Structural steel work 


Davidson and Co., Limited .. .. Fans 
G. and J. Weir, Limited; Worth- 
ington-Simpson, Limited; the 
Nicholls Pump and Engineering 
Company, Limited > 4s 4 Dame 
British Westinghouse Electric and 
Manufacturing Company, Limited Motors 
E. Green and Son, Limited -- Economisers 


Sturtevant Engineering Co., Ltd. Ash exhausters 


C. A. Parsons and Co., Limited. 
Turbo-alternators and transformers. 
Sub-contractors. 
British Westinghouse Electric and 
Manufacturing Company, Limited 
Sturtevant Engineering Co., Ltd. .. 
G. Weymouth Proprietary, Limited, Melbourne. 
Condensing plant, hotwells, circulating pumps, sump pumps, 
air and water extraction pumps. 


Transformers 
Air filters 


Sub-contractors. 
The Contrafio Condenser and Kinetic 
Air Pump Co., Ltd. ..  .. 
Siemens Brothers Dynamo Works, Limited. 
Rotary converters, transformers and accessories for traction 
sub-stations, and switchgear and accessories for power station 
and sub-stations. 
Sub-coniractors. 
Siemens Bros. and Co., Ltd. 


Portions of condensers 


Cable connections, ac- 
cessories and instru- 
nents 

Current and potential 
transformers, and 
protective relays 

Secondary batteries for 
main power slation 
and for sub-stations 


A. Reyrolle and Co., Ltd. 


The Tudor Accumulator Co., Ltd. .. 


British Power Railway Signal Company, Limited. 

Impedance bonds, relays, and signal machines for automatic 
signalling. 

Sub-contractor. 

Genera] Railway Signal Co. .. .. 
General Railway Signal Company. 

Train stops, signals, relays, transformers, and other signalling 
apparatus. 

ictorian Railways’ Signal Shops. 

Victorian Railways’ Metropolitan Shops. 
Gray Brothers, Williamstown. 

Johns and Waygood, South Melbourne. 

A. Challingsworth Pty., Limited, Richmond. 
Cowley’s Works, Ballarat. 

State Shipbuilding Yard, Williamstown. 
Forman and Co., South Melbourne. 

The raw material for the manufacture of the steel structures 
for the overhead equipment of the railway tracks was supplied 
by the Broken Hill Proprietary, Ltd., whilst the erection was 
carried out by the Ways and Works Branch of the Railways. 
The Victorian Railways’ Ways and Works Branch, in addition 
to the above, carried out the main power station foundation 
work and the cement plaster walls and switeh-house. It hes 
also built a number of the sub-stations, whilst a few have been 
built by local eontractors. 

The whole of the electrification, including the power 
station, has been carried out to the plans and specifications 
of Messrs. Merz. and McLellan, consulting engineers, West- 
minster, under the direct supervision of their local repre- 
sentative, Mr. E. P. Grove, at their Melbourne offices, 
in conjunction with the Electrification Committee of the 
Railways Department. The excavations, foundations, 
plaster walls, and brick buildings were carried out by the 
Victorian Railways’ stafi. 


Apparatus 
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The Selby Railway Accident Report. 


Waat must be admitted to be the most interesting rail- 
way accident report issued since that on the remarkable 
mishap at Weedon in August, 1915, is that published on 
the 6th inst. in reference to the collision of October 30th 
at Selby on the North-Eastern Railway. The evidence 
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FIG. 15—SUB-STATION AT JOLIMONT 


Sritish Westinghouse Electric and Manufacturing Company, 
Limited (now The Metrupolitan-Vickers Electrical Co., 
Limited). 

Rotary converters, frequency changers, switchgear and 


transformers. 

General Electric Company (of New York). 
Rotary converters and accessories. 

A. Reyrolle and Co., Limited. 
Sub-station switchgear, also 

foriners for antomatic signalling. 

Herbert Morris, Limited. 
Sub-station cranes and lifting tackle for power station trans- 

formers. 


track feed-boxes and trans- 


Sub-contractor. 


J. H. Holmes and Co. Motors 
Chambers, Scott and Co., Limited. 
Car shed cranes. 
Sub-contractor. 
3ritish Westinghouse Electrie and 
Manufacturing Co., Ltd. Motors 


British Insulated and Helsby Cables, Limited. 
20,000-volt and 1500-volt cables and telephone system. 


Sub-contractor. 
Automatic Telephone Manufacturing 
Co., Ltd. oe Telephone installation, 


excluding cables 


British Insulated and Helsby Cables, Limited. 

Equipment of the permanent way with 1500-volt overhead 
contact wire and bonds for the running rails, including the 
design of the necessary steel structures, which were, hewever, 
manufactured by the Railway Commissioners or local firms. 
General Electric Company (of New York). 

Train equipments. 


Sub-contractor. 
sritish Thomson-Houston Co., Ltd. 


J. H. Holmes and Co. 
Workshop motors and accessories. 


Specified portions 


Ferranti, Limited. 
Transformers for automatic signalling and for power. 
McKenzie, Holland and Westinghouse Power Signal Company, 
Limited, 
Track resistances for aytomatic signalling, 





given at the official inquiry was dealt with, under the 
title ‘‘ Four Recent Railway Accidents,”’ in our issue of 
November 14th, and it may be remembered that the 
road was “‘ made’’ and the signals lowered for a Great 
Eastern down train to leave the platform line at Selby 
East box. The signals at that box and those at Selby 
West, the next signal cabin in the rear, were, therefore, 
at danger, and were so found by the driver of a Great 
Northern train which was drawn by a North-Eastern 
engine. This man told Colonel Pringle at the Ministry of 
Transport inquiry that he observed the distant for Selby 
West to be showing a danger light. His speed at the time 
was 50 miles per hour, and his engine was in steam. In 
accordance with his custom, on account of the speed 
restriction over the swing bridge at the east, or York, 
end of the station, he clased his regulator just before 
passing the distant signal: Immediately he did so he 
was smothered in fire, steam and sulphur fumes. The 
driver shouted to his fireman to put the blower on, and 
received the reply that it was on. The man’s next action, 
recognising that the stop signals for Selby West were at 
danger, was to apply steam, as the only method of drawing 
back the fire and fumes into the fire-box and away from 
the footplate. It was easier, he said, to reach the regulator 
handle than the brake handle. He was then in the neigh- 
bourhood of the home signal for Selby West. The draught 
induced by opening the regulator lessened the back firing 
and enabled him to pull over the brake handle, after which 
he again closed the regulator. At this moment he was 
passing the Selby West ‘‘ directing” signals, 294 yards 
from the Selby East home signals and 306 yards from 
the point of collision. The falling gradient and the steam 
he gave the engine would, if anything, have increased the 
speed to over 50 miles per hour. In the circumstances, 
although he applied the continuous brake as soon as it 
was physically possible, he was unable to avoid a collision 
with the front part of the Great Eastern train. Before 
noting what Colonel Pringle’s conclusions were, it should 
be said that the signalmen at the West box testified that 
they did not observe any unusual light in the cab of the 
engine as it passed, and that neither of the two guards on 
the train—one riding in the seventh vehicle and the other 
riding in the rear yan—was aware that the continuous 





brake was applied before the collision took place. The 
driver of the Great Eastern engine stated that, after the 
collision, the footboard of the North-Eastern engine was 
smouldering. Colonel Pringle, however, says that no 
signs of any serious injury from burning of the footboard. 
ing were visible when he and Mr. Main—the assistant 
inspecting officer and a practical locomotive engineer 

made their inspection ; nor was there any scorching of the 
paint work inside the cab to testify to the severity of 
recent back firing. The clothes of the enginemen were not 
burnt and they suffered no injury from burning or singe- 
ing. The men were not driven off the footplate, although 
the space in the cab between the fire-box face plate and 
the front framing of the tender is only 5ft. to 6ft. The 
fireman, by his own account, was able to reach forward 
to the hand wheel, which opens the blower, also to drop 
the damper, after the back rush had commenced. The 
blower valve hand wheel is in the left-hand front corner 
of the cab, and forward of the fire-box face plate. To 
apply the blower, therefore, the fireman has to stand 
nearer the fire-box face plate than has the driver when 
the latter has to use his vacuum brake handle. The appli- 
cation of the brake is an easier operation, and one more 
quickly performed than opening the regulator or blower. 

Thus, two points arose for consideration by Colone| 
Pringle: (1) The eause of the back firing, and (2) the 
effect of the back firing on the driver's actions. Taking 
the latter, as the more important, first, we would say 
that the inquiring officer can find no circumstantial 
support, either in the actions of the enginemen concerned 
or from the material effects of fire, that this was a serious 
case of back firing. If it was possible for the driver to 
expose himself so fully as would be necessary to use the 
regulator, it would, Colonel Pringle thinks, have been 
practicable for him to use his vacuum brake handle 
He has, therefore, formed the opinion that if back firing 
took place it was not of such severity as would have 
prevented the driver keeping contro! of the train. When 
the smoke-box was examined after the accident, the lin. 
diameter steel pipe leading from the discharge side of the 
blower valve was found to be disconnected and out of 
position. This condition was due to the union nut by 
which it is secured to the valve casting having slacked 
back and come off the screw threads. The steam, which 
normally passes through the pipe to the jet which sur- 
rounds the blast pipe top, would, when the blower was 
applied, be directed against the opposite side of the smoke- 
box and would sweep clean the brickwork covering the 
cylinder castings, driving ash into the lower smoke tubes 
and banking it against the tube plate on the blower valve 
side of the smoke-box. The steam that did not escap< 
through the chimney would pass along the smoke tubes 
towards the fire-box and obstruct the draught, thereby 
causing flashing or back firing from the fire-box door. 
Examination showed that the screw threads, male and 
female, of the union nut were intact, and a number of 
turns of the nut could be made easily enough by hand. 
The flats on the nut were so much deformed that it 
was evident that any tightening of the screw coupling 
had been obtained, not by use of a spanner, but by direct 
blows from a hammer or by hammer and chisel. Evidence 
was given that a hammer and chisel were used on three 
occasions in September, and that the engine was examined 
on the day before the collision, when the test for tightness 
of the union nuts was made by tapping the pipes and nuts 
with a hammer ; a spanner could not be used as the engine 
was in steam. If the examiner's statement be true, this 
case, says Colonel Pringle, unfortunately proves either 
that the hammer test is inadequate or that there was 
wilful tampering with the nut after the collision, but 
the inquiring officer hastens to add that no evidence was 
forthcoming in support of the last alternative. 

On the subject of back firing, the report observes that 
it is occasioned generally by failure to use the blower 
and to close the dampers before steam is shut off. It is 
suggested that it may be possible to arrange that the 
opening of the regulator shall automatically open the 
blower, if not already open. The coupling joints might be 
placed outside the smoke-box or in some other position 
where the union nut can be tested by a spanner, irrespec- 
tive of whether the engine is in steam or cold, An alterna- 
tive is to follow the example of other railway companies 
and use a more secure form of joint. 

The report concludes with a recommendation of auto- 
matic train control. We refer to this subject in a leading 


article to-day. 








New Patents Act. 





Tue following circular has been issued by the Council 
of the Chartered Institute of Patent Agents :— 

The Patents and Designs Act, which became law on 
December 23rd, 1919, makes numerous alterations in the 
British patent law, of which the following are those of 
most general interest to inventors and patentees :— 

(1) The period of provisional protection is increased 
to nine months. Any application therefore accompanied 
by a provisional specification and lodged subsequent to 
March, 1919, may be completed within nine months of the 
date of application, or, by the payment of a fine, within 
ten months. 

(2) The term of a patent is increased to sixteen years, 
This applies to all patents on applications dated December 
23rd, 1905, or later. The fees, if any, to be paid for the 
fifteenth and sixteenth years are not yet fixed. 

(3) A patentee, other than a late enemy, who has by 
reason of the war suffered loss or damage—including 
loss of opportunity of dealing with or developing his 
invention, owing to his having been engaged in work of 
national importance connected with the war—may apply 
in a simpler and cheaper manner than was before possible 
for a prolongation of the term of his patent, and the court 
in considering the application may have regard solely 
to such loss or damage. 

(4) Any person who has acquired or may acquire by 
assignment, licence or the like, any interest in a patent 
or design, must register his interest at the Patent-office. 

(5) The grounds on which the grant of a patent may be 
opposed are enlarged. Such grant may now be opposed 
on the ground that the invention has been published in 














JAN. 16, 1920 


THE ENGINEER 


73 








any document published in the United Kingdom prior 
to the application. 

(6)—not yet in force—At any time after the sealing of a 
patent, the patentee may request the Comptroller to 
endorse the patent with the words ‘‘ Licences of right.” 
The Comptroller on being satisfied that the patentee is 
not precluded from making such request, will so endorse 
the patent, and thereafter the patentee will only have 
to pay half the normal renewal fees, but any person who 
wishes to use the invention will have the right to a licence 
on terms to be settled by the Comptroller in default of 
agreement between such porsons and the patentee, and the 
Comptroller may, in order to secure equality of advantage 
among several licencees, reduce the royalties payable under 
any licence previously granted. 

(7)-—not yet in foree—Somewhat drastic provisions as 
regards the grant of compulsory licences and revocation 
have been substituted for Sec. 27 of the old Act, the so- 
called ‘‘ working ”’ section. 

(8) Under certain conditions, publication of an inven- 
tion in a paper read before a learned society does not 
invalidate a patent subsequently applied for. This pro- 
vision, however, is fraught with the greatest danger and 
should not be taken advantage of without professional 
advice, 

(9) No person other than a registered patent agent may 
now practise, describe or hold himself out as a patent 
agent, 








Tests on Slag Wool for Steam 
Pipe Covering.* 


In these tests dry steam is admitted to a 4in. steam 
pipe of outside diameter 4.47in. and length 13ft. 8}in. 
between the insides of the flanges. The pipe is set nearly 
horizontal, a slight fall being given towards the outlet 
end to facilitate the draining off of the condensed steam. 
Steam is admitted at the upper end through a gravity 
separator to ensure the supply of dry steam. The con- 
densed steam is collected in a down tube at the lower end 
of the pipe and the level of water in this collecting pipe 
is shown by a gauge glass. During the test the water is 
maintained at constant level by adjusting the drain cock. 
The water is passed through a cooling coil before passing 
out into the open air in order to prevent re-evaporation 
on reduction of the pressure. To allow for the condensa- 
tion due to the flanges, the test pipe is removed, and a 
pair of similar flanges, with a very short length of pipe, 
is put between the ends of the apparatus. The amount of 
condensation obtained under these conditions is sub- 
tracted from the amount obtained with the test pipe in 
place. After a preliminary heating of some hours, the 
pressure of steam is kept as constant as possible and 
observations taken for one hour. Two such one-hour 
runs with the pipe bare and covered respectively con- 
stitute a test. The observations taken during each hour 
include (1) the temperature of the steam at the inlet to 
the test pipe; (2) the air temperature at two positions, 
about 4ft. from the pipe ; (3) the temperature of the out- 
side of the cover; (4) the weight of steam condensed. 

Tests were made with two different thicknesses of slag 
wool covering held to the pipe by metal sheets, having 
distance pieces to fix the thickness of the cover. In each 
case the length of cover and area of pipe covered was 
13. 69ft. and 16.02 square feet respectively. The details 
of the covers are as follows : 


Cover No. 1. Cover No. 2° 


Nominal thickness. . ee lin. 
Weight per foot run 7.99 Ib. 4.04 Ib. 
Weight per square foot 6.83 Ib. 3.45 lb. 


The difference between the net loss from the covered 
pipe and the bare pipe gives the heat saved per hour and 
the efficiency of the cover is taken as the ratio of this to 
the net bare pipe loss. The heat loss per square foot per 
hour per degree difference of temperature between the 
steam and the outside air is nearly constant for medium 
and low pressures of steam, but generally rises for high 
pressure ; it is, however, the most convenient number for 
calculation of the loss under different conditions, so long 
as the conditions are not greatly different from those of the 
test. It may be noted that there is no flow of steam through 
the test pipe, except a very small amount due to the con- 
densation. Hence in practice, where there is flow, the 
quantity of heat lost for the same difference of temperature 
between steam and air would not be the same as in the 
test pipe, but this will not materially affect the efficiency 
figure, since this is the ratio of two tests under nearly 
identical conditions. In the results given below, the gauge 
pressure is the pressure corresponding to the steam tem- 
perature less the atmospheric pressure. The results for 
the bare and covered pipe are indicated at A and B. and 
the difference between these results is shown at C. 


Test Test Test 
Cover No, 1. No. L. No. 2. No, 3, 
Gauge pressure, pounds per sq. in. 54.1 ..107.8 ..258.9 
Temperature of steam, deg. Fah. ..301.5 ..342.5 ..408.9 
Temperature of air, deg. Fah. + O1.9%,,. "Bide. . 62.2 
Temperature of cover, deg. Fah. .. 81.0 .. 88.4 .. 87.8 
Difference between steam and air 
temperature .. .. ... ..284.2 ..276.1 ..346.7 
Loss per square foot-per hour, A 2.843.. 3.043.. 3.755 
per deg. difference of tem-' B 0.236.. 0.257.. 0.281 
perature deg. Fah., B.T.U.../ © 2.608... 2.786.. 3.474 
Saving of bare pipe loss, per cent... 91.8 .. 91.6 .. 92.5 
Test Test Test. 
Cover No. 2. No. 1.. No. 2. No. 3 
Gauge pressure, pounds per sq. in. 53.9 ..109.2. ..256.3 
Temperature of steam, deg. Fah. ..301.3  ..343.5* ..408.0 
Temperature of air, deg. Fah. . 64.4 2. 66.2 72.8 
Temperature of cover, deg. Fah. .. 98.9 .. 99.8 ..112.8 
Difference between steam and air 
temperature... .. .. .. ..236.9 ..277.3 ..335.2 
Loss per square foot per hour, A 2.854.. 3.056.. 3.601 
per deg. difference of tem- \ B 0.431.. 0.463.. 0.525 
perature deg. Fah., B.T.U. / C 2.423.. 2.593.. 3.076 
Saving of bare pipe loss, per cent... 84.9 . 84.9 . 85.5 





* Abstract of National Physical Laboratory Report, April 
26th, 1919, 








Literature. 


‘The Times”? Survey Atlas of the World. Part I. 


London: Office of The Times. Price 2s. 6d. net. 


WE have received an advance copy of Part I. of 
“The Times New Survey Atlas of the World.” It con- 
sists of four coloured plates measuring 23in. by 18}in., 
which form numbers 21, 60, 79 and 95 out of a total 
provisional number of 112 p'ates of similar size which 
will go to make up the entire atlas. It is intended, 
so we gather, to publish successive parts at fortnightly 
intervals, and as there are to be, in all, thirty-seven 
parts, including an index containing over 200,000 
names, there will be an average of three plates to each 
part. It is stated that all the maps comprised in the 
series are new, and are based on the latest national and 
special surveys of the world. They have been 
specially prepared and engraved under the direction 
of Dr. J. G. Bartholomew, of the Edinburgh Geo- 
graphical Institute. The particular portions of the 
globe covered by Part I. are Scotland—Southern 
Section ; Farther India; Lower Egypt ; and Mexico 
and Central America. All of the plates appear to 
have been produced with great care, and in all of 
them—saving that dealing with Lower Egypt, where 
distinction is only made between cultivated land and 
desert—colours are used throughout to represent the 
relative heights and depths of both land and water. 
It is claimed that it is the first time that the principle 
of designating heights by colours has been applied to 
the whole of a world atlas. Another point for which, 
as applied to an atlas of the present type, novelty is 
claimed is that the various plates are all to be pre- 
pared for loose-leaf binding. Two of the special 
advantages put forward as being possessed by this 
innovation are, first, that the maps can at once be 
safely and permanently bound as soon as they are 
received, and, secondly, that the atlas can always be 
kept up to date. As soon as any one plate becomes 
obsolete its place can be taken by a fresh map. 
Incidentally we should imagine that the method of 
binding would add to the length of life of the atlas. 
Atlases bound in the older manner had an uncomfort- 
able way of breaking their backs! Each of the parts 
is, we understand, to be issued at the price of 2s. 6d., 
and, judging by the contents of Part I., purchasers 
will obtain excellent value for their money. 


SHORT NOTICES. 


Molesworth’s Pocket Book of Engineering Formule, 
1919. London: E. and F. N. Spon.—* Molesworth ” 
is not one of those books of reference which are 
published afresh every year. Its twenty-seventh “* Jubi- 
lee” edition was issued in 1913. The twenty-eighth 
edition has recently made its appearance, and out- 
wardly it is just the same old friend which we have 
known for so many years. There have, however, been 
several internal changes which have been rendered impera- 
tive by reason of the advance in knowledge which has 
taken place during the six years since the last edition was 
published. The changes have necessitated the rearrange- 
ment of certain pages, so that one does not always find 
the same things on the same pages in the two editions ; 
and anyone who uses books of reference continually 
knows how much more convenient it is to turn up @ page 
the number of which is kept in the memory, than to have 
to search in an index. The editor is evidently fully alive 
to this matter, for whenever an alteration has necessitated 
a@ rearrangement of pages, he has by clever re-shuffling 
managed to revert almost immediately to the old 
order, so that the same matter falls on the same 
pages in the two editions—until far on towards 
the end of the book, at any rate. It would be im- 
possible to specify the numerous alterations, addi- 
tions and subtractions that have been made, for the work 
has evidently been very thoroughly and carefully revised ; 
it may be said, however, that as far as we have tested 
them they have all been made with good purpose. It fs 
difficult to say anything about this excellent book of 
reference which has not been said many times before. 


Perhaps the best description of the new edition is ‘‘ the 
same old Molesworth, brought up to date.” 
Glass Manufacture. By Walter Rosenhain, F.R.S. 


London: Constable and Co., Limited. 12s. 6d. net.—Since 
the first edition of this work appeared eleven years ago the 
British glass industry has undergone very great develop- 
ment, very largely as a result of the war and the necessity 
which it foreed upon us, and has become self-reliant in the 
matter of optical, chemical, medical, and other glassware. 
Dr. Rosenhain has accordingly largely re-written his admir- 
able volume on glass manufacture, introducing here descrip- 
tions of modern developments, processes and appliances, 
and there modifying expressions of opinion and anticipa- 
tions which have not been borne out. The subject of 
refractories, in view of its fundamental importance and 
the recent growth in our knowledge of it, has received 
especially consideration inthe revision. The book formsa 
volume of Messrs. Constable’s well-known ‘‘ Westminster 
Series,” and is written in the remarkably lucid and 
interesting manner which we have learned to associate 
with the author’s name, whether his exposition be verbal 
or in print. 

Wiring Rules of the Institution of Electrical Engineers, 
with Extracts from the Board of Trade Regulations and the 
Home-office Regulations for Factories and Workshops. 
Revised March, 1916. Seventh edition, containing 
a fly-leaf of amendments, recently adopted, which are 
based on the work of the British Engineering Standards 
Association. The fly-leaf can be obtained gratis on 
application to the Secretary of the Institution, 





CAST IRON IN THEORY AND PRACTICE. 


A PAPER, entitled ‘‘ Cast Iron in Theory and Practice,” 
illustrated by lantern slides, was read before the Man- 
chester Association of Engineers on Saturday, January 
10th, by Mr. E. Adamson. The author said that engineers 
were rapidly commencing to realise that sound castings 
were much more important than high mechanical tests. 
From the work done between 1880 and 1890, he said, 
there sprang up an idea that in the use of pig iron, varia- 
tion of silicon contents only needed to be considered, 
provided the sulphur content waslow. It became generally 
assumed that silicon contents oontrolled (1) physical 
tests, (2) total carbon, and (3) combined carbon and its 
relation to graphite. He had proved that silicon did not 
control the percentage of carbon. He remarked that if 
anything could be said to “ control ’’ the fracture of cast 
iron, it was primarily the temperature conditions existing 
at the time of smelting. Sulphur was much abused, and 
its influence did not appear to be understood. In increas- 
ing quantities, it hardened iron, and some had ventured 
the theory that a rise of silicon of .10 per cent. neutralised 
a rise in sulphur of .01 per cent. That, he said, was a 
somewhat dangerous doctrine, and difficult to work in 
foundry practice, but his—the author’s—experience 
showed that sulphur .10 per cent. was by no means 
detrimental, and, in fact, for ordinary castings it was safe 
to allow .15 per cent. without its being seriously harmful, 
depending upon the physical characteristics of the pig 
iron used. High sulphur, however, was very harmful 
in malleable cast iron which had to be annealed, and in 
that case the lower the sulphur the better. In chill work, 
such as chilled rolls, it was also necessary to be more par- 
ticular about sulphur because of its bad effect on the 
‘‘character”’ of the chill. For many classes of work 
phosphorus up to 1.50 per cent. was not detrimental, but 
in castings which had to be continually exposed to heat 
when in use the lower the phosphorus the better. It was 
quite possible to obtain comparatively high mechanical 
tests with certain irons having a phosphorus content of 
1.00 per cent. and over. 

Mr. Adamson said that manganese made for hardness 
when added to molten iron ; it also helped to increase the 
depth of chill, and to closen the grain; but this latter 
might be reversed if the manganese were added in the 
blast-furnace. It therefore did not follow that a virgin 
pig iron high in manganese must of necessity be a close- 
grained iron, nor did high manganese guarantee a “‘ clean ”’ 
iron. The facts stated showed that analyses alone could 
not be relied upon as the controlling factor in obtaining 
mechanical tests of cast iron, and alone would not produce 
sound castings with regularity. The most important 
thing in obtaining good physical tests, and also sound 
castings, appeared to be closeness of grain. 








CALENDARS. 


Ricuarp Garretrr Anp Sons, Limited, Leiston, Suffolk.— 
Calendar cards printed in red and black, refills for case. 

GrorcE Crapock AND Co., Limited, Wire Rope Works, Wake- 
field.—Wall calendar, with large figures on monthly tear-off 
sheets. 

E. P. Attam anv Co., 107-109, Gray’s Inn-road, W.C. 1.— 
Desk calendar, printed in red and black, the case having a red 
background with gold printing. 

G. FiercHEer anp Co., Limited, Derby.—Wall calendar with 
monthly tear-off sheets. Each sheet contains an illustration 
of one of the firm’s productions. 

Epcar ALLEN AND Co., Limited, Tmperial Steel Works, 
Sheffield.—Desk calendar in blue, with white lettering. Monthly 
tear-off sheets in the same colour. 

Str W. G. ArmsTRoNG, WHITWORTH AND Co., Limited, 8, 
Great George-street, S.W. 1.—Large wall calendar, with views 
showing some of the many products of the firm. 

CoNSOLIDATED Pneumatic Toot Company, Limited, Egyptian 
House, 170, Piccadilly, W. 1.—Wall calendar. On each monthly 
sheet is given an illustration of one of the firm’s products. 

AnGLO-MEXICAN PETROLEUM ComPANY, 16, Finsbury-circus, 
E.C. 2.—Monthly tear-off sheet. The card on which the calendar 
is attached contains a coloured picture. 

Grorcr Exuison, Perry Bar, Birmingham.—Wall calendar, 
with monthly tear-off slips. A beautiful reproduction in colour 
of a lady’s head and shoulders makes the calendar very attractive. 

Prrettr anp Co., 144, Queen Victoria-street, E.C. 4.—Wall 
calendar. An aeroplane is shown carrying a specimen of the 
firm’s tire, this being printed on metal. The dates are in large 
red figures. 








Liresoat ENGINES.—We are informed that the Royal National 
Lifeboat Institution is desirous of being placed in touch with 
firms which may be capable of, and which possess the facilities 
for, manufacturing high-class engines in batches of twenty-five, 
to the special requirements of the lifeboat service and in accord- 
ance with the specification which will be issued. These engines 
will be made to jig and gauge and will require approximately 
the same quality of workmanship and material as the engines for 
the Air Board. Copies of the specifications may be obtained 
from the Secretary, Royal National Lifeboat Institution, 22, 
Charing Cross-road, London, W.C. 2. 


LEcTURES ON CONCRETE.—A course of six educational free 
public lectures on cement, reinforced concrete and allied matters 
will be given at the Concrete Institute on the following dates at 
6 p.m.:—February 6th and 20th, March 5th and 19th, April 
9th and 16th. The lectures will be delivered in the Council 
Chamber of Denison House, 296, Vauxhall Bridge-road, Wesi- 
minster, S.W. 1, close to Victoria Station. They will be of 
approximately one hour’s duration and will be illustrated by 
diagrams, photographs, specimens 2nd apparatus, as necessary. 
On February 6th there will be demonstrations on the practical 
testing of cement, by Mr. H. K. G. Bamber ; on February 20th 
the subject will be ‘“ Some Points in Reinforced Concrete 
Design,” by Mr. H. Kempton Dyson; on March Sth, “ Some 
Properties of Steel ’ will be discussed by Mr. Ewart 8. Andrews ; 
on March 19th Dr. Oscar Faber will take as his subject “* Notes 
on the Practical Application of Reinforced Concrete ;*’ on April 
9th Mr. T. J. Clark will lecture on ** The Uses of Concrete ;*’ and 
on April 16th ‘ Submission of Plans to Local Authorities ” will 
form the subject dealt with by Mr. E. Fiander Etchells, Assoc. 
M. Inst. C.E.. There is no fee for the course ; admission will be 
by signing the attendance book. All communications regarding 
the lectures should be addressed to the Secretary, the Concrete 
Institute, Denison House, 296, Vauxhall Bridge-road, West- 
minster, 5,W, 1, 
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FIG. 1—SINGLE-STAGE STEAM-DRIVEN VACUUM PUMP 

















Vacuum Pumps. 


To meet the demands for pumps which will give an 
almost perfect vacuum, such as is required for exhausting 
incandescent electric lamp bulbs, for chemical processes, 
&ec., Frank Pearn and Co., Limited, West Gorton, Man- 
chester, have taken up the building of such appliances. 
Fig. 1 shows a pump of the single-stage direct driven by a 
steam engine; Fig. 2 shows a two-stage pump driven by 
belting from a separate source; and Fig. 3 is a sectional 
drawing showing the construction of the cylinders and 
valve mechanism. The steam-driven machine has an 
air cylinder 26in. diameter, and a steam cylinder 14in. 
diameter, with a common stroke of 24in. It is designed 
to run normally at 64 revolutions per minute, but can be 
speeded up to 100 revolutions per minute, at which 
velocity the capacity is 1200 cubic feet of air per minute. 
The beit-driven machine has two air cylinders, each 
12in. diameter by 12in. stroke, with a speed of 150 revolu- 
tions per minute. 

It will be observed that the machines are of the slide- 
vaive type, the valve being provided with a pressure 
equalising port, as shown in the sectional view. The 
object of this passage is to place both ends of the cylinder 
in communication at the ends of the stroke, by which 
means any undischarged air or gas left in the clearance 
space at the end of the discharge stroke is transferred to 
the large space behind the piston. This equalises the 
pressure, and the suction stroke is started with the least 
possible pressure in the clearance space, leaving the maxi- 
mum portion of the stroke of the piston for suction pur- 
poses. There are no other valves to offer resistance to the 
passage of the air. The single-stage machines are suitable 
for nearly all purposes, but when a practically perfect 
vacuum is to be maintained the two-stage machine is 
preferable. 

In the two-stage machines the first cylinder extracts 
the air or gas from.the vacuum apparatus through the 


FIG. 2—TWO-STAGE BELT-DRIVEN VACUUM PUMP 


of the second evlinder, where it is compressed up to and 
discharged against the pressure of the atmosphere. The 
air or gas being discharged by the first cylinder against 
only a slight pressure, that cylinder is able to work at 
lower limits. The temperature of the air, which is in- 


Water Jacket 
/ 


temperature. A vacuum within .02in. of perfect is said 
to be thus obtainable when the suction branch is con- 
nected direct to a column of mercury. Fea! 
Messrs. Pearn build these machines driven by steam, 
belt or direct geared to an electric motor in several sizes 
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FIG. 3—SECTION OF PUMP CYLINDERS SHOWING VALVES 


creased by compression up to the pressure of the atmo- 
sphere, is not transferred by conduction to the suction 
side or inlet of the machine, because all the cylinder 
surface, covers and valve faces are water jacketed, and 
the first-stage cylinder is able to operate at a very low 


having capacities from 15 cubie feet per minute to 1200 
cubie feet per minute for the single machines, and from 
double that capacity when built as twin machines. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(Prom our own Correspondent.) 
Railway Rates and Soaring Iron Prices. 


THE actual operation this week of the advanced 
railway rates has crystallised the previous loose state of 
the iron trade prices advance movement. Most of the 
trade associations, though not all, have had time to meet 
and determine upon the extent of the increases they 
intend to impose, In some departments, however, it is 
still uncertain what the rise will be, and in those cases 
events must still be described as being in the melting-pot, 
and more time will be necessary for things to clarify. It 
is only with this proviso borne in mind that it is possible 
to report on price conditions this week. What follows 
must be read subject to alterations which may be an- 
nounced later this week. The department in which at 
the moment least certainty exists is that which has to do 
with second and third-class manufactured iron, such as 
bars, hoops, strips, and to a lesser degree black sheets. 
There is less hesitation respecting best manufactured iron. 
i.e., the qualities rolled by the Staffordshire marked bar 
houses. The advance of 10s, per ton declared by the 
makers in the middle of last month, making the basis 
£25 10s. for bars, with £25 L2s, 6d. as the Marl of Dudley's 
price and £26 10s. as the figare for Jolin Bradley and Co.'s 
Stourbridge bars is confirmed for the present. Seme 
smelters have wholly withdrawn quotations for pig iron, 
but more commonly an advance of 7s. 6d. per ton has been 
made as a temporary measure to cover the exira cost of 
coke between the beginning of the year and the 15th inst., 
when the new railway rates took effect. Smelters say the 
new railway rates will involve an addition of 10s. or more 
to these new selling prices. Northamptonshire forge iron 
is now £8 12s. 6d., and foundry £8 17s. 6d. Staffordshire 
best foundry iron has been advanced 10s. Some buyers 
of basic pigs find they have to pay £1 per ton extra, and 
Northampton qualities are now quoted £10 at works. 
Ferro-manganese is advanced 30s,, and spiegel 20s. North 
Country cold blast iron is quoted at 310s, Left in un- 
certainty as to future productive costs, makers of finished 
iron are not disposed to commit themselves, What sales 
are made are nearly all subjeet to price adjustments when 
the present position has become more definite, 


Staffordshire Manufactured Iron. 


The market uncertainty as to new prices is not 
suffered to interfere with production at the Staffordshire 
ironworks. Delivery is so important to consumers in the 
present stringency that they are content to place open 
orders, leaving the question of price to be settled by events. 
Makers of merchant bars are not itt a position to quote firm 
prices, business being done at the prices which may rule 
at the time of delivery. Nut and bolt iron, on the other 
hand, is quoted at £23, but subject to the proviso—-and it 
applies all round where current figures are given—that 
customers pledge themselves to pay the equivalent of 
inereased costs of production. Demand for nut and bolt 
iron runs most strongly on half-inch and five-eighths 
rounds, and local supplies are supplemented by sub- 
stantial quantities from’ Lancashire. Manufacturers of 
galvanised sheets in Staffordshire are seriously hampered 
in their efforts to increase production by the precariousness 
of supplies of steel bars from South Wales. The galvanising 
plants in commission are unable to work full time owing 
to the shortage. Excess of demand over supply is driving 
up quotations, and for sheet steel bars which could be 
bought a short time since at £15, £18 10s. is now asked. 
There is great pressure for galvanised sheets for markets 
overseas. With spelter much dearer and other costs going 
up, there has been a further steady rise in sheets. Quota- 
tions stané at about £45 for the 24-gauge corrugated 
f.o.b., which is a rise of no less than £5 per ton. Some 
makers ask as high as £46 to £48. It is understood here- 
abouts that one of the largest sheet works in the kingdom 
has fifteen of its mills laid idle for lack of engine parts 
and rolls required from the foundries now stopped by the 
strike. Tin-plate makers are not at all keen for business, 
most of them having their books loaded up till June, while 
some have nine months’ on hand. Prices continue to soar, 
I.C. coke boxes selling at the unusual figure of 55s. to 57s. 
A remarkable coincidence is that the price of tin-plates is 
now just that of ingot copper, a circumstance believed to 
be entirely without precedent in the history of the trade. 
The tin-plate makers are flooded with orders, largely 
because for. the time being America has ceased to be a 
factor in the international tin-plate trade. 


Big Advance in Steel Prices. 


Steel makers in all the districts have resolved to 
advance rolled steel prices £1 5s. per ton to compensate 
for the increased cost of raw materials and the advance in 
railway rates. Prior to this 25s. increase Lancashire steel 
2in. billets were quoted £18 5s. c.i.f. for January and 
February shipment, or equal to about £19 delivered here. 
Hot rolled mild steel bars from Lancashire likewise before 
the advance intimated above were quoted £23 at works, 
which was rather above the general run of prices, and 
buyers have been notified that the extras for half-inch 
descriptions above the basis rates have been raised from 
803. to 105s. Welsh finished steel bars command up to 
£22 10s., although the normal rate with this week’s advance 
reckoned is £22 per ton. America is.once more appearing 
in the Midlands with offers of steel, and it was stated in 
Birmingham this (Thursday) afternoon that at least two 
contracts have been arranged at prices which the buyers 
consider quite favourable. Midland consumers welcome 
the announcement that the United States steel strike has 
been “called off,’ and they are hopeful of increased 
supplies by and by. A ferther rise is anticipated in 
drawn steel wire, wire rods having been advanced. The 
latter are now selling at prices ranging from £23 15s. to 
£24 10s. at the works, Within a short period a rise of 


fully £5 has taken place in this item of raw material, 





Advanced Pig Iron Prices. 


Pig iron consumers, however willing they may be 
to’ pay increased prices, have the greatest difficulty in 
getting orders accepted, most of the makers declaring 
themselves. ‘off the market.” Several of the blast- 
furnaces have had to slacken production for the want of 
coke, which is not only high in price, but extremely scarce. 
The subjoined quotations are subject to such additions as 
may be involved by new railway rates and other increased 
costs :——South Staffordshire part-mine forge, 192s. 6d.; 
No. 3 foundry, 200s.; Northamptonshire forge, 172s. 6d.; 
No. 3 foundry, 177s. 6d.; No. 2, 179s. 6d.; No. 1, 181s. 6d.; 
Derbyshire grey forge, 177s. 6d. to 182s. 6d.; foundry, 
187s. 6d. to 192s. 6d. net at makers’ works, 


Advance in Iron Castings. 


Heavy iron castings have been advanced £3 per 
ton for rolls of all varieties, following a similar advance in 
South Wales. 


The Engineering Trades. 


A glance back at Birmingham engineering trades 
in the year recently closed reveals fairly much that, in 
addition to a continuous home demand, there has been a 
considerable amount of export business. This has not 
developed so well as was hoped, however, mainly on account 
of the depreciated rates of exchange, which have made our 
prices prohibitive to some customers. France and Belgium 
placed many orders both before and after the Armistice. 
The 'owered value of their currency since that time has 
necessitated the countermanding of a good deal of that 
business. Inasmuch as the mark has dep:eciated even 
more than the france, the Germans are getting into some 
markets aleady. On the other hand, the dispro- 
portionate value of the dollar increases the odds against 
American imports, and so tends to redress the balance. 
The machine tool industry, while it was kept very busy 
down to the latter part of last year in responding to the 
demand for new factory equipment, has simultaneovs!y 
pursued as far as it could the movement towards internal 
reorganisation. Development has proceeded in the 
direction of specialisation. Firms have laid themselves 
out to achieve the most efficient production of a few types 
of tools, individual businesses being grouped to co-operate 
and form a comprehensive system. Happily, electrical 
engineering in Birmingham is making steady headway. 
Several notable new local enterprises are in hand in this 
branch. 


Will the Ironmoulders go to Work ? 


As in all other parts of the kingdom, the engi- 
neering and ironfounding trades in this district a:e 
anxiously debating the chances this week of a resumption 
of work by the moulders following upon the very dis- 
appointing ballot. The York conference at the beginning 
of the week and the meeting of the three unions called for 
in Manchester on ‘Thursday are the events which occupy 
outstanding attention at the moment. Whether rumour is 
correct that the constitution of an inquiry into the working 
conditions of the industry is the main objective ‘of the 
negotiations now going on is not revealed locally with 
any sufficient show of authority behind it to enable a 
definite conclusion to be drawn. But it is obvious that 
certain districts have suggested a return to work, on the 
terms rejected by the ballot result, on the understanding 
that such an inquiry should be held. The ballot at 
Coventry and Wolverhampton gave large majorities in 
favour of ending the strike, but Birminghim’s vote was 
300 for and 400 against. The majority of the moulde:s, 
I believe, would be glad to go back to the beds at once if 
only a way out of the present impact can be devised. Of 
the men ordinarily employed in the Birmingham a:ea 
35 per cent. are unconnected with the Friendly Society. 
They include a proportion of plate moulders. Some of 
them are non-unionists, the rest of them are members of 
either of the other two unions. They have stuck to their 
work as far as possible. Most of the Black Country 
foundries continue wholly or partially closed throvgh the 
strike, and numerous ironworks are almost at a standstill 
for lack of mill machinery furnished by these firms. Several 
engineering concerns in Birmingham and district are 
shutting down for want of castings. So much depends 
upon a general resumption of work in the foundries that 
everyone must hope the intransigent element in the craft 
unions will not persevere further in their obstruction to a 
fresh start. A fact not previously made public is that at 
Coventry, in addition to strike pay, the men are being 
given a voucher on the Co-operative Society for a supply 
of provisions, &c., up to the value of 10s. It is in the 
nature of a loan free of interest from the men’s society. 
A three days’ conference of the National Federation of 
Foundry Unions is to be held in Birmingham during the 
second week in February. The conference will be attended 
by some sixty delegates, and matters affecting foundry 
conditions generally will be discussed. It is likely that 
the ironmoulders’ strike and matters arising therefrom 
will form one of the principal conference subjects. 


‘*Mass"’ Production in the Glass Trade. 


The announcement of a combine in the glass- 
making industry augurs extensive developments so far as 
East Worcestershire and part of the South Staffordshire 
Black Country is concerned. It is understood that the 
new venture will have a subscribed eapital of £750,000, and 
that the difference between that amount and a million 
pounds can be taken in slares by workpeople. It is 
believed that new furnaces will be erected at Stourbridge, 
Dudley, Wordesiey, Great Bridge, and Tipton, on sites 
where railway and canal facilities are good. | The ecombina- 
tion is being formed for the manufacture of the cheaper 
kinds of table and similar flint glass goods by machinery, 
and American patents have been secured for mass produc-' 
tion of all kinds of glass-blown goods. Before the war this 
trade was almost exclusively in the possession of Germany 





and Austria, 





LANCASHIRE. 
(From our own Correspondent.) 


MaNcHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets this week are almost all under the 
influence of the upward movement in prices, or, what is 
practically the same thing, the downward movement in 
currency values. It seems almost impossible to foresee 
how far this movement may go, and it is useless to attempt 
to forecast the markets until we can get some sort of 
stability in the medium of exchange. Speculative buying 
has been rampant in almost all the markets, and is not by 
any means confined to iron and metals ; but undoubtedly 
the main danger to the development of business is to be 
found in labour ¢ircles. ‘There are threats of an explosion 
as regards both railways and the coal mining industry, 
while the failure to induce the ironmoulders to resume work 
is very serious for the engineering trade. 


Metals. 


The rapid upward movement in copper was 
checked a little at the end of last week, but the stoppage 
must be taken as a temporary one only. The production 
of copper has been seriously reduced, and the only thing 
which stands in the way of a further great advance woul:| 
seem to be the stocks still unsold in America. There is, 
however, some considerable improvement in the American 
domestic market, and the opinion there is that the rise in 
prices has only just begun. The copper production 
returns recently issued in America show a fall in output 
of nearly 390,000 tons, comparing last year with 1918, 
and that is a point which cannot be ignored. The engi- 
neering trade here has not begun yet to buy copper 
serious:y, the movement being delayed by the prolonga- 
tion of the moulders’ strike; but it has to come, and it 
remains to be seen what effect it will have on copper prices. 
Speculators in standard copper recognise this very clearly, 
and their operations are like!y to be encouraged by it. 
Our own Government stocks of copper were reduced during 
December by 4772 tons, or about one-third of the total, 
and the stock in hand at the beginning of this month was 
only 10,095 tons, which may be looked upon in the cireum- 
stances as almost negligible. “The available stocks of 
standard copper are now very low, and that again will 
encourage speculators to a greater boldness in buying, 
and hence it is possible that we may see a further reduction 
of the margin between standard and refined copper ; but 
this movement cannot proceed very much further, so that 
as standard advances under the influence of the speculator, 
prices for refined ingots must also be dragged up. As for 
manufactured copper and krass, sheets, locomotive tubes, 
&e., there is yet plenty of margin for manufacturing costs, 
and would be if standard went up another £10 or £15; 
but the engineering consumer must not expect the manu- 
facturer to allow his margin of profit to be reduced by 
theriseinraw copper. Heis at present in a strong position 
and can make the consumer pay, and there is no iikelihood 
of his showing any mercy to the engineering trade. ‘Tin, 
after a set-back, made another jump upwards at the end 
of last week and recovered all that was lost on the previous 
Wednesday. There are many people in the market who 
look for an advance as far as £400 per ton, and one cannot 
consider that their expectations are unreasonable. 
America can certainly pay the price with her advantage in 
the value of her currency, and she will continue to compete 
strongly for supplies of the metal. For one thing, the 
American tin-plate trade is bound to grow and to occupy 
a commanding position in the trade of the world, and 
hence her consumption of tin will be greater than ever. 
Spe!ter has been a firm market, and it is generally thought 
that the present position is quite sound, so that there is no 
apprehension of any collapse in the market. It is true 
that the speculative buying has been very large, but it is 
noticeable that whenever speculators begin to realise their 
profits the market seems capable of absorbing all that is 
offered. Lead remains a very strong market, and there is 
no sign yet that any collapse is likely to come in the near 
future. 


Foundry Iron. 


‘Lhe market here for foundry iron is not yet very 
active, as many buyers prefer to wait until the end of the 
week in the hope that the meeting between the moulders 
and the employers will lead to a settlement. If not, it 
seems probable that the men will begin to come back to 
work in small numbers at first and in larger numbers 
afterwards ; but in such a case it must be some time before 
the industry is in full activity again, and, of course, the 
consumption of foundry iron will remain low. Gradual 
resumption of work in the foundry trade will scarcely suit 
the engineering industry, and all that can be said for it is 
that it is better than an absolute deadlock. ‘The prices 
for foundry iron are settling down again after the with- 
drawal of offers last week, and that they are doing so is due 
to the fact that Cleveland and Northamptonshire makers 
have fixed their prices at £8 15s. and £8 17s. 6d. respectively 
ontrucks. ‘This makes the net cost of these irons delivered 
in Manchester from £9 7s. 6d. to £9 10s., but very little can 
be bought, and, of course, when it is bought from mer- 
chants a substantial addition for profit must be made. 
The days are past when merchants could work this busi- 
ness for Is. per ton. The quantity of these irons now being 
offered is too smali to affect the prices of Derbyhire and 
Staffordshire irons, and they seem inclined to settle down 
at from £10 to £10 5s. per ton delivered in Manchester. 
Of course, such prices could not be maintained if there were 
much Cleveland iron available for this market, and later 
on, of course, if Cleveland prices should not be raised again, 
there should be some healthy competition for orders ; but 
up to the present there is very little sign of competition 
in any direction. , 

Scrap. 

The market remains dull for scrap, with the 
exception of heavy wrought iron, which is in good demand, 
but for which the full value cannot be obtained. The post- 





76 


THE ENGINEER 


——— 


—— 
am 











ponement of the moulders’ strike settlement makes it 
almost impossible to sell cast serap, of which the foundries 
have already taken in as mué¢h as they can manage at 
present. The nominal prices asked by the dealers remain 
much as they were, say, from£7 to:£7\5s. per ton; but 
there is so much to be sold that probably a:buyer coming 
forward now would beable to get good cast scrap for even 
less money, provided he would take immediate delivery, 
for many dealers are anxious to get their stocks reduced. 


The Moulders’ Strike. 


Although there are reports in circulation that 
moulders have returned to work in some districts on the 
terms offered last week, I have not been able to obtain any 
confirmation of them in the Manchester district, and.each 
week sees an increase in the number of men in other trades 
who are thrown out of employment owing to the want of 
castings. One large Manchester firm is closed down 
altogether on that account. Some firms gre only managing 
to keep the works open by substituting forgings for iron 
castings and even brass castings are being used for the same 
reason. The employers in this district seem quite deter- 
mined to hold out against the extortionate demands of a 
section of labour which is the highest remunerated in the 
engineering industry and which has done more to restrict 
output than any other section in the past. 


The Cotton Industry and the Supply of Raw 
Material. 


It is becoming generally recognised in this part 
of the country that something must be done by the Empire 
to produce more cotton than in the past in the quite 
possible event of America’s inability to supply this 
country’s future needs.’: Mr. Edwin Stockton, the chair- 
man of the Manchester Chamber of Commerce, at a meet- 
img to consider the matter held last week in Manchester, 
said there could be no doubt whatever that the fear of a 
future shortage of supplies of raw cotton from America 
was well founded. Not only was the manufacture of 
cotton within the United States constantly on the increase, 
thereby increasing the home demands for the raw material, 
but the production of cotton was actually decreasing 
owing to the prevailing custom of the South American 
farmers of planting “ mixed”’ crops. Sir William Barton 
proposed a resolution urging the Government to take steps 
without delay to advance by every means in its power the 
growing of cotton within the Empire. Alongside of the 
present prosperity of Lancashire, he said, there was a 
menace which could only be overcome by concerted action 
by the Government and by the traders of Lancashire. 
The main responsibility, however, rested on the traders. 
Sir William quoted figures showing that in the last thirty 
years America had increased its cotton production by 50 per 
eent., but at the end of that period there were 700,000 bales 
of cotton less available foreuse outside America. Sir 
William said that from the little he knew of Mesopotamia 
he thought it was the most hopeful country to meet the 
needs of Lancashire. In 1917 the acreage under cotton in 
Egypt had inereased by 50 percent. in the last twenty- 
five years, and yet the total crop had searcely increased. 
The yield per acre had annually decreased. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The activity in the hematite pig iron trade of 
North Lancashire and Cumberland is well maintained: In 
all there are twenty-nine furnaces in blast and a good 
volume of iron is being produced. The whole output of 
metal is going into prompt use, and on local account more 


iron is being used than has been the case for some time past,’ 


despite the fact that the moulders’ strike has cut off the 
wants of foundry vsers. On outside account there is a 
steady demand foriron. The increase in railway rates has 
caused iron prices to be materially advanced. Taking 
raw material, &c., carriage represents a big item, and 
mixed numbers of Bessemer iron are now quoted at 
£11 4s. 6d. per ton and special brands are about £1 more 
than that. With these bigger prices things have been 
naturally unsettled from a business point of view : but it 
is felt that before long the position will adjust itself and 
that there will be a good run of business. Requirements 
all round are heavy. With better transport facilities, 
makers are clearing some of the stocks that were run up 
lately. There is no sign yet of expansion in the total pro- 
duction, but that is one of the things that is being kept in 
sight, and if the continual labour troubles could be got 
over a period of big trade could be looked for. 


Iron Ore. 


The demand for hematite iron ore is brisk 
throughout the district, and practically the whole of the 
tonnage raised is used up in the district. It is a long time 
since a shipment of iron ore was made from Barrow. 
Spanish ores are coming to hand butslowly of late, so far 
as Barrow is concerned, though cargoes have been arriving 
at other ports. ; 


Steel. 


The activity at the Barrow Steel Works is again 
noticeable so far as part of the plant is concerned. The 
Siemens departments are busy and also the big rail mill, 
and a good output is being maintained. But there is 
idjeness in the foundries, and this will continue until the 
labour dispute is at an end. There is nothing being done 
in steel shipbuilding material, either for castings. or ship 
or boiler plates. The hoop mills are well employed. Steel 
generally is in fair demand. Prices are being adjusted 
to the new scale following on the rise in ‘he price of iron. 


Shipbuilding and Engineering. 


These trades are pretty well employed on mer- 
chant tonnage. On Saturday evening at Barrow Mr. 
Thomas Fender was entertained to dinner in honour of his 
recent appointment as a special director of the Naval Con- 
struction Works at Barrow. He was congratulated by 
several speakers, and reference was made to the faet that 
in 1901 he introduced into the engineering trade at. Barrow 





the system of premium bonus, which Mr. John Barr, one 
of the directors, remarked, increased the men’s interest in 
their work, represented an increased production, and at 
the same time allowed the men to earn higher wages. It 
was due to Mr. Fender, he added, that} Barrow held its 
present ‘high position in the engineering world, 





SHEFFIELD 
(From our own Correspondent.) 
The Moulders’ Ballot. 


Tue ballot of the Sheffield moulders showed that 
here, at any rate, there exists a strong feeling that the 
recent negotiations between the two sides should. have 
ended amicably, and that operations at the foundries 
should have been resumed. That the majority vote, 
taking the country as a whole, was adverse to resumption, 
caused the greatest disappointment in this distriet, where 
a settlement had been confidently anticipated. As I 
have explained in previous letters, both masters and men 
—especially the latter—are heartily sick of the whole 
business, and if the result of the voting was due to the 
counsel of union officials, one need not hesitate.to say that 
the men have been shockingly misled. However, so far as 
this district is concerned, there seemed at first more than 
a possibility of the men settling the matter for themselves 
by returning to work. That, no doubt, was precisely what 
both sides would like to have done, but on consideration 
it was decided that as it was a national strike a general 
settlement must be awaited. Negotiations were therefore 
resumed at York and Manchester, and once again the hope 
was expressed that a basis of agreement would be reached 
in a few days. Perhaps before these lines appear this 
desirable end will have been attained. If so, the moulders 
will have found that there is sufficient work awaiting them 
to keep the foundries fully occupied for a long time in 
overtaking arrears; but the men need not be surprised 
if they discover that in their wilful absence preparations 
have been made in some of the works for utilising moulding 
machines to a greater extent than ever before. The fact 
is their use has not been given a serious chance in the past, 
largely because of the opposition and difficulties placed 
in the way by the men, but the latter will have to realise 
that such a policy is retrograde and in the end will do 
them a great deal more harm than good. We do not want 
to make fewer castings: in future, the output should be 
enormously increased if this country is to take a larger 
share in overseas markets, and the only way to do that is 
by a wider use of movlding machines which, after all, is 
only consistent with the modern d d for standardisa- 
tion in all constructional work. 





G 1 Conditi 


When the foundries really do get into their 
stride again there will be some hope of things moving in 
several other directions, for the strike has held up a very 
large amount of important work dependent upon the pro- 
duction of castings. The completion of works like new 
rolling mills, steel furnaces, and, in one case, a huge steel 
mixer, is involved, and, of course, a very great deal of 
railway material could not be proceeded with in the 
absence of the moulders, apart from whom there are 
several thousands of men unemployed. When all these 
matters have been put right, and only then, can it be said 
that the transition stage is making itself effective. Just 
now, in the absence of any serious foreign competition, a 
splendid opportunity presents itself in home and oversea 
markets, but. labour seems absolutely blind to its own 
interests, as well as that of the nation. No sooner is ono 
trouble over than another crops up. The other day, I 
was at a meeting of a local board, under the Ministry of 
Labour, whose duty it is to endeavour to secure training 
and other vacancies for demobilised men, and the board 
hesitated about accepting the terms of a training offer, 
made by a firm of engineers, in case the terms should 
offend the susceptibilities of the trade unionists. That is 
the kind of difficulty one is constantly encountering, but 
it is not the spirit which will win through the transition 
stage and make a good position for the country generally 
in the new industrial world. The trade outlook is excellent 
if it is can only be viewed reasonably, Everywhere order 
books are being filled up. Business is flowing in from all 
parts of the world, and at the present time there must be 
sufficient in sight, if not actually in hand, to cover the 
next year or so, with more to follow. France continues 
to be a very heavy buyer, though she, like other European 
countries, is hampered by adverse exchange rates, which 
make her purchases from us costly. The new high rates 
for iron and steel are still the subject of discussion, and 
it may be some little time yet before the position is quite 
clear. It does not seem that makers are concerned so 
much with the immediate result of the advances as with 
what may be their ultimate effect when conditions on the 
Continent become more normal and competition manifests 
itself. When prices rushed up after the war in 1870 they 
came down again with a run, ruining many firms that had 
bought well forward at rates which were. then considered 
high, but which bear no comparison with present quota- 
tions. Rising prices on the Continent and in America 
make it almost impossible for that icular item of 
history to repeat itself, beside which buyers and sellers 
of to-day, wiser in their generation, see that protective 
clauses are ineluded in all contracts: but the time will 
most assuredly come when France, Belgium, Germany 
and America will be sellers of semi-finished steel at prices 
which may once again tempt consumers in this country. 
Just prior to the war a ton of very good basic billets could 
be bought from Europe, delivered Sheffield, at about 80s., 
which please compare with the present local quotation 
for hard basic billets of 380s. When things become more 
settled across the Channel, it will be found, of course, 
that very much. of that wide margin has been run off— 
but not all. Our old competitors will stiil have an advan- 


‘tage of some kind over us in the matter.of price, and every 


time labour’ makes itself awkward at home it is’adding 
to the ultimate advantage of a foreign competitor, and 
finally to labour’s own disadvantage, 





Demobilised Men. 


The, reference to Hemobilised men leads me to 
make another appeal to directors and managements in 
the Sheffield district to assist in the work of placing in 
employment demobilised «men into whose position jand 
qualifications every reasonable inquiry has been made 
by the local Appointments Board under the Ministry of 
Labour. Special efforts are being made this month to 
place as many: as i if itecan be doné-—of the 
400 odd men waiting for a chance to serve their country 
at home in industry as they willingly did at war in France 
and elsewhere. ‘The men referred to are not disabled, 
although perhaps’ unable to follow their pre-war oecupe- 
tions, but are, generally speaking, bright, \ intelligent 
fellows, whose services should be of great use in positions 
requiring care and responsibility. ‘Some of the men are 
trained metallurgical chemists or with some knowledge 
of the business, others are clerks, draughtsmen and so 
on; but if firms with possible vaeancies would put them- 
selves in communication with the intments Depart - 
ment, Ministry of Labour, Telegraph ne, Sheffield, 
they would be aiding a good cause and probably doing 
themselves a good turn at the same time. Very many oi 
the } steel firms have representatives on the Board , 
and so are in touch with the question. 


A Business Man's Warning. 


Mr. Arthur Balfour, who is this year President 
of the Sheffield Chamber of Commerce, has recently re- 
turned from a business tour in the United States, and is 
deeply concerned about the industrial position here. 
Addressing the Chamber the other day, he gave a few 
facts showing the competition we are up against in America, 
and then reminded the manufacturers present of the thou- 
sands of millions to which our National Debt had mounted 
up. All that money had been borrowed on the strength of 
future production. If we did not produce we would not 
rise to the same industrial position we occupied at the 
beginning of the war. In 1919 there were in this country 
1500 trade disputes, involving a total of 30,957,000 lost 
days—nearly double the ber of days Jost through trade 
disputes during the whole war. The addition to the 
wage bill last year was £200,000,000, of which employers 
were in favour if it meant increased production. On the 
other hand, the number of working hours had been reduced 
by 1,800,000,000. Could anyone say, asked Mr. Balfour, 
that that was a very good start toward catching up with 
the demands of production ? America was in the position 
of having made money out of the war. One result. had 
been to create a spirit of lassitude on the other side of the 
Atlantic, bu) the organisation of the works was mar- 
vellous. He was convinced that England now had the 
greatest op unity that. any country ever had to supply 
the of to-day at to-day’s price, All that manu- 
facturers and workers had to do was to attend to their 
business regularly, to produce material of the best quality 
at a good but reasonable price, and to get on with the 
work. Mr. Balfour is satisfied that if bickerings and 
fightings were dropped, our industrial supremacy could 
be recovered in two years ; but to acvomplish that, work 
would have to be done thoroughly, organisation would 
have to be up to date, and an improvement in the trans- 
port service would have to be effected quickly. The 
uncertainty of delivery is one of the great prejudices 
which American have against. British goods. I may add 
that Mr. Balfour is optimistic regarding the high-speed 
steel position in. the States, and says there is nothing of 
the kind made there which could compare with the 
Sheffield product. 











NORTH OF ENGLAND. 


(Prom our own Correspondent.) 
The Moulders’ Strike and its Effects. 2 


THE moulders’ rejection of the proposed settle- 
ment caused considerable surprise in the North of England. 
The ballot figures disclosed striking contrasts in feeling 
in the various districts. ide, which has been as 
badly hit as any district in the country by unemployment, 
voted strongly for a resumption of work, while the Wear- 
side and Teesside figures were even more emphatically 
the other way. The position is undoubtedly very serious, 
the most disquieting circumstance being that the moulders 
are holding up thousands of other men who have already 
accepted for the time being the terms which the moulders 
have rejected. Public opinion demands that the strike 
must be settled, but there is also a feeling that further 
overtures may be futile in face of the stubbornness of the 
majority of the moulders who voted. ‘The strike, which is 
now in its seventeenth week, has reduced the engineering 
trades on the North-East Coast to.a state of strangulation. 
In the majority of the establishments employers have got 
as far as they possibly can without castings, and only 
skeleton staffs are employed doing odd jobs and repairs. 
To all intents and purposes production is at a standstill, 
and it is obvious that incalculable harm is being done to 
the whole industry and to the urgent reconstruction work 
which falls to be done after the war. The foundries 
themselves in many places present a curious spectacle 
of storage space for piles of patterns which have been 
made since the strike began, and which in ever-increasing 
numbers await the opening.ot the foundries again. It will 
take the moulders many months to clear up these arrears, 
and in the meantime workshop storerooms have been 
cleared of old stocks, much of which had been lying by all 
through the war. The shipyards are now feeling the 
effects of the strike very acutely, and as a direct conse- 
quence launches and ‘trial trips are being delayed. In 
many cases itis only possible to proceed with the construc- 
tion of vessels up to a certain point, owing to the absence 
of stern frame castings. , Some of the foundry owners are 
in favour of opening their shops for those who care to 
return, but the majority are not so inclined, and-are not 
prepared to retreat one bit from the position they have 
taken vp. Whatever their desire may be, they are com- 
pelled to maintain this attitude in view of the fact that 
over two million workers in the engineering and shipbuild- 
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ing industries have Girendy accepted the terms under 
the recent atbitration aw 5 


Trade Conditions. 
‘“Extépt for the dislocation and’ intonvenience 


catised by the moulders’ strike, the. industrial position, 
generally in the North of England would be decidedly 


encouraging. ‘Trade is in a very healthy condition, and 
all the indications point to a very busy time. In the pig 
iron trade there is a very gratifying increase in export 


business, but this has been rendered possible by the 


moulders’ strike. When the ironfounders come on to the 
market again for supplies it’ is to be feared their: needs 
can only be met. at the expense of the export trade. That 
would, indeed, be a pity, for the export trade has never 
offered such a golden opportunity, but at the moment 
there seems little prospect of putting more furnaces into 
operation. If that could be accomplished, the ‘trade 
would be in for a big boom, for the demand from abroad 
is stronger than ever, and now that prices are free to find 
their own level so far as exports to countries other than 
France, Italy, and Belgium are concerned, there are expec- 
tations of some phenomenal prices, From all parts of the 
world there has developed’ an extraordinary demand for 
finished iron and steel material, and even at the high 
export prices, plus heavy freight charges, manufacturers 
have no difficulty in disposing of their products in increas- 
ing volume. The coal trade is buoyant, and, given an 
absence of labour trouble, @ period of great prosperity 
seems to lie ahead for the shipbuilding and engineering 
trades, 


Cleveland Iron Trade. 


The pronounced shortage of pig iron is still the 
dominating feature. The output of iron is quite insufficient 
to meet the pressing demand, and to add to the difficulty 
there have again been occasions when makers have had to 
put iron into stock owing to the lack of trucks to get it 
away. The export position is not entirely neglected, but, 
although there is a very large volume of business being 
offered, very limited quantities can be’ spared for ship- 
ment. Makers are honourably attempting to fulfil their 
obligations to home consumers, but the chance of making 
an extra 35s. or 40s. per ton is an ever-present temptation, 
and there need be little wonder if the makers succumb. 
At_all events, they are adhering strictly to the agreed 
maximum prices recently fixed for the home trade, but, so 
firm are these quotations, .that for forge qualities, and 
even fer, mottled and white iron, the full maximum of 
175s. is-asked and paid. _The home price of No. 1 is now 
182s, 6d. per ton, and of No. 3 Cleveland and the lower 
qualities 175s., whilst for shipment to France, Italy, and 
Belgium the price is 5s. per ton more. Belgian buyers 
are taking all the iron they can get at 180s. per ton, and 
the recent rise in the price of French iron may increase the 
demand from that quarter. To neutral countries and 
other destinations abroad prices are unrestricted, and such 
is the demand that to these destinations 210s, may now 
be regarded as the minimum figure for Cleveland foundry 
iron. That price has, in fact, been paid, but even more is 
now being asked in some quarters, and 220s. may very 
quickly be reached, 


Hematite Pig Iron. 


East Coast hematite pig iron is much more plenti- 
ful than Cleveland pig iron, and, as area of export is 
on ‘a much more limited scale, the export premium is not 
so high as in the case of Cleveland pig. Belgium is taking 
ps Soo on of hematite, but there is not a big demand in 
ot. rections. The current rates are:—Home, 220s.; 
France, Italy, and Belgium, 225s. f.o.b.; other destinations 
abroad, 230s. and upwards. For No. 1 a premium of 
2s, 6d. per ton is asked in all cases, 


Iron-making Materials. 


The supply of furnace coke is barely sufficient te 
meet the needs of the iron trade. The price of good 
medium furnace kinds has been advanced ta 2s. 6d. per 
ton to 50s. 6d. at the ovens. The foreign ore trade is 
still on a limited scale, owing to high prices and lack of 
to , but having waited so long some consumers have 
been forced on to the market, and are having to pay 
heavily in consequence, Best Bilbao Rubio of 50 per 
cent. quality is about 60s, per ton, ex ship Tees. 


Manufactured Iron and Steel. 


An all-round advance of 25s. per ton in the prices 
of manufactured iron and steel has caused no surprise. 
In some quarters, in fact, an even greater advance had 
been expected. The advance is, however, proving no 
check on demand. Consumers’ needs are so numerous, 
both at home and abroad, that price has become almost 
a@ secondary consideration, and the first question asked 
almost invariably relates to the possibility of obtaining 
delivery. Unfortunately, producers have such heavy 
commitments that they are not disposed to book new 
orders, and it is on this account rather than through. 
any hesitancy on the part of buyers that new busi- 
ness is slack. The new home prices are as follows :— 
Rounds and squares, 3in. to 5}in., £20 2s. 6d.; gin. to 
3in., £22; flats, 5in. to 8in., £20 10s.; over 8in., £20; 
l}in: to 5in., £22; steel angles (4-ton lots, minimum), 
£19 10s.; tees, £20 10s.; joists (4-ton lots, minimum), 
£19 10s.; heavy steel rails, £18 15s.; fish-plates and sleepers, 
£23 15s.; ship, bridge, and tank plates, £20; boiler plates, 
£23; common iron bars, £23; marked bars, £25 10s, 
Export. prices, which are subject to negotiation, are in- 
variably higher than the home rates. 5 


The Coal Trade. 


There are no noteworthy changes in the Northern 
coal trade, Business is disappointingly meagre, and there 
is an entire absence of that hum and activity which ought 
to prevail atthe present season of the year. The quanti- 
ties of coal obtainable seem to diminish daily, and the 
scarcer if becomes the more urgent and importunate is 
the demand, with constantly incréasing keenness among 
those competing for supplies, Thé large requiremente of 
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the h kets, both in ordinary manufacturing and 
offici a ftisi tioning for éhé maticnal services, which are 
inordinately heavy at the moment, together with boats 
lying on turn against preyious contracts, serve to absorb 
the entire output, leaving only scrappy oddments for the 
open market traders, and for these extravagant prices 
are offered, Merchants who have in hand unlimited orders 
and inquiries for prompt and forward deliveries are anxious 
to place contracts up to June next.and onwards, but the 
collieries, resolutely set themselves against any further 
forward commitments. ,Coke is in further heavy call, 
and in short supply, and, though quotations remain 
nominall caolanees from last week, up to 120s. is likely 
for loanaey sorts in the near future. The following are 
the forward open market quotations :—Northumberlands : 
Best Blyth steams, 110s.; Tyne prime steams, 105s.; 
second steams, 100s. to 105s.; best steam smalls, 90s.; 
second smalls, 80s. to 85s.; unsereened, 95s, to 100s.; 
best. screened households, 110s. Durhams: Best. gas, 
95s.; special Wear gas, 95s. to 100s.; second gas, 85s. to 
90s.; smithy and coking unscreened, 85s. to 95s.; bunkers 
for British boats, 100s., and 100s. to 110s. for neutral 
steamers; best beehive foundry coke, 110s. to 120s.; 
patent oven coke, 110s.; gas coke, 110s. f.0-b 


Cleveland Miners’ Wages. 


The Cleveland mineowners and the miners’ 
representatives met at Middlesbrough on Monday to dis- 
cuss the question of wages to be paid during the next 
three months. No definite arrangement, however, was 
reached, and the meeting was adjourned until Tuesday, 
January 20th, 





SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. : 


So far as regards the work in hand, the outlook 
on the Clyde is satisfactory. At the close of 1919 there 
were in the course of construction on the Ciyde 223 vesse!s 
of 1,021,819 tons, compared ‘with 259 vessels of 992,298 
tons in September, 1919, and 129 vessels of 613,180 tons 
at the end of 1918. Therefore in the last three months of 
the year there was an increase of 29,521 tons and an increase 
of 408,639 tons during the past twelve months. 


Household Fuel. 


Ever since the reduction in prices supplies of 
household coal have been difficult to obtain, and restric- 
tions which had been relaxed had to be re-enforced in 
order to preserve deliveries. In the Glasgow area the 
amount available for distribution weekly has been a 
matter of 5000 to 7000 tons short per week, and consider- 
able inconvenience has occurred. It is said that collieries 
are shipping as industrial coal fuel formerly sold as house 
coal owing to the better prices obtained. The position 
has improved slightly within the past few days, and while 
outputs are still far below pre-war amounts a steady 
improvement is noticeabie.. Restrictions have once again 
become easier. 


Pig Iron. 

Scotch pig iron is very active, but supplies are 
not yet plentiful. The arrivals of ore have been a little 
irregular and the holidays have interfered with discharging 
arrangements. Hematite and No. 1 foundry are in heavy 
demand on home account, and very little is available for 
shipment. The export price is in the region of 225s. per 
ton f.o.b., with No. 3 from 215s. to 220s. per ton. It is 
reported that No. 3 foundry is eagerly wanted for ship- 
ment to Scandinavian consumers. No expansion in 
overseas business can be expected with the number of fur- 
naces in blast as low as at. present and with imports on 
such a restricted basis. ‘ 


Finished Iron and Steel. 


Work in the Scotch steel and iron trades is again 
in full swing. In all departments makers have a tre- 
mendous number of orders on their books, and in many 
instances plants are filled up for months to come. The 
steel works have very large orders for local shipyards, the 
demand for plates being very heavy indeed. Makers, too, 
could easily book a very large export tonnage if the pro- 
duction warranted such a proceeding. Very high prices, 
too, could be obtained for such business. Steel sheets are 
particularly busy, more especially the heavier gauges, both 
for home consumption and for delivery to n markets. 
The demand for galvanised material continues on restricted 
lines, the price being much too high to induce anything 
but absolutely necessary business.- In bar iron a very 
large business is passing, the bulk of which is still on home 
account. A little export business is going through now 
and then, but nothing compared to what might be done. 
Wrought iron and steel tubes are having a big: turn- 
over, and makers of rivets, bolts, and nuts are very well 
occupied. 


Coal. 


The holiday influence has practically disappeared 
and the coal trade is running on active lines once again. 
The industrial demand is once more very insistent and 
deliveries pretty full, while good consignments have gone 
to Irish destinations. Foreign requests are pretty regular, 
but business in this department, so far as regards the West 
of Scotland at least, is limited. Collieries in the Lothian 
district are well booked ahead, and with a steady local 
demand the output is easily accounted for. In Fifeshire 
first and third-class steams are in a very fair export position 
for neutrals, and 100s. and 105s. is easily obtained for best 
qualities and 85s. per ton for third-class sorts. The 
aggregate shipments from Scottish ports during the past 
week amounted to 105,326 tons, compared with 93,585 
tons. in the preceding week and 69,020 tons in the same 
week of last year.. Prices are as follows :—F.o.b. Glasgow, 
to Allies ; Ell coal, 68s. to 76s,;, splint, 71s, to 72s.; treble 


a 


nuts, 65s.; to neutrals :. ell coal, 83s. to 86s.; splint, 88s. 
to 90s.; treble nuts, 78s. 6d. F.o.b. Methil or Burnt- 
island, to Allies: First-class ‘Steams, 70s.; third-class 
steams, 66s.; treble nuts, 65s.; to neutrals: first-class 
steams, 100s. to 105s.; third-class steams, 85s.; treble nuts, 
728. 6d. F.o.b, Leith, to Allies First-class steams, 68s.; 
second steams, 65s.; to neutrals: first-class steams, 958.; 
second steams, 78s. 6d. per ton. , 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Italy’s Coal Requrements. 


A aoop deal has been heard at one time and 
another of the shortage of eoal abroad, patticulariy in 
Italy, but from what has become known lately the view is 
held by practically all exporters in this district that the 
{talian authorities a:e not proceeding on the right lines if 
they wish to get adequate supplies of fuel: Of course, 
most people in the ttade assumed that when coal export 
licenees were abolished: as from January Ist last there 
would be an end to the many formalities which have been 
associated with the export trade, and that there would be 
a return to what were practically pre-war conditions. 
Such, however, is far from being the ease. It is still 
necessary to get permits, and they are not so easy to obtain 
as would beimagined, considering the alleged big shortage 
of coals abroad. It is not denied).that if this countiy is 
only able to supply, for instance, half the requirements of 
Italy, there must ‘therefore be closer supervision over the 
distribution of the coals that are sent there than ‘would be 
the ease if the supplies available more closely balanced 
the needs: but it is strongly contended that control on 
the part of the Italian authorities should be confined more 
to Italy and not to the shipment on this side. It is quite 
true that the French authorities have not abandoned the 
system of authorisations, but they manage things differ- 
ently from the Italians, and their methods do not give 
cause for the same complaint. In the case of France it is 
the importer who receives the authorisation from the 
Bureaux des Charbons, Paris, to enable him to import 
coals, but’in‘ the case of Italian business it is the exporter 
in this country who is informed that he must get’a permit 
from the Italian Government Commission in London to 
export coals to Italy. Copies of a decree issued by the 
Italian Government have been passed round to South 
Wales exporters, who find that Italian importers ean get 
as much coal as they please from America without the 
slightest restriction being placed upon their operations, 
but no such freedom of action is granted when it comes to 
a question of supplies from this country. One of the 
articles in the Itaiian Government decree provides that 
in the case of any fuel from this country bemg imported 
into Italy without the necessary permit the supplies can 
be requisitioned by the Government at a priee ranging up 
to 20 per cent. below the price scheduled for imports by 
the Italian Government itself. The opinion is held locally 
that the discrimination made in the matter of permits for 
coal from this country as against America is in conformity 
with the idea, which is not new, that coal exportation and 
importation into Italy shall be a monopoly of the Italian 
Government, thus excluding the ordinary coal exporting 
firms. The latter, naturally, are strongly opposed to the 
action of the Italian authorities, and South Wales exporters 
have expressed their views by adopting a resolution that 
the export trade to Italy should not be hampered by 
authorisations, and that the abolition of such restrictions 
would facilitate, rather than otherwise, an increase in the 
coal exports to Italy. 


Home Coal Supplies. 


The shortage in various districts of coals for 
domestic purposes is causing a good deal of feeling, and 
threats on the part of various sections of workers are some- 
what disquieting. Cardiff tippers have declared that 
unless there is an immediate improvement in the supply 
to the general public they will cease working on shipments 
of coal to foreign ports. The coalowners are being blamed 
left and right tor the unfortunate situation, and capital is 
being made out of the position for the purpose of pushing 
forward the demand for the nationalisation of the mines, 
as if that would prove a remedy for allills. It is, however, 
abundantly clear that inadequate transport facilities are 
at the root of the whole trouble. A shortage of house coal 
was recently complained of at Swansea, but according 
to Mr. Finlay A. Gibson there were at the early part of this 
week standing at one of the principal house coal collieries 
which supply that district, consigned to Swansea mer-. 
chants, fifty-three wagons, or 530 tons of coal, which had 
accumulated since Monday of last week and which the 
railway company had been, and still was, unable to transfer 
to Swansea. As a matter of fact, the District Coal and 
Coke Supplies Committee, when it heard of two complaints 
from Swansea merchants, made a special allocation 
immediately of nearly 1000 tons of house coal to factors 
for distribution to merchants in the Swansea, Port Talbot, 
and Llianelly districts, and therefore the Committes con- 
tends that it is in no way responsible for any shortage. 
The Committee is in a position to give particulars of 
numerous cases of coal standing in colliery wagons con- 
signed to inland consumers for which the railway com- 
panies are unable to give clearance. Prior to the war the 
proportion of the output of the South Wales coalfield 
retained for home consumption was about 25 per cent.. 
but the proportion has gradually increased until it is now 
45 per cent. In the four weeks ending November 8th the 
total quantity of coal retained for inland consumption in 
South Wales and Monmouthshire was 1,522,000 tons, 
while in the following four weeks the quantity so retained 
was 1,598,000. tons, an inerease of 76,000 tons. In the 
month immediately preceding the decrease of 10s per ton 
in the price of house coal the quantity supplied for house- 
hold consumption by the Coa! and Coke Supplies Com- 
mittee for this district was 40,750 tons, while in the four 
weeks ending December 27th, although in that period. the 
collieries were idle for three days, the quantity supplied 
for household purposes was:the record amount of 51.145 
tons. These are. official figures and it will be seen that 
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they establish indisputably the fact that the decrease in 
the price of house coal and the great inciease in the price 
of export coal has not involved the householder in the loss 
of a single ton of coal, but that those new conditions haye 
been actually accompanied by a very substantial increase 
in the quantities allocated by the Committee for con- 
sumption in the home market. 


High Coal Prices. 


The higher the prices obtained for coals exported 
the better it is for the national exchequer, and yet the 
record figures now obtainable from foreign buyers are not 
an unmixed blessing. The fact that the price of coal for 
household use at home has been advanced 2s. per ton as 
from Thursday of this week, to meet the increased railway 
rates, will not help to allay the feeling existing in labour 
circles. Unfortunate!y,so many labour leade:s have been 
making statements about the huge profits going into the 
pockets of the coalowne:s that trouble is bound to ensue. 
Such statements are only half the truth, inasmuch as the 
excess profits go back to the Chancellor of the Exchequer, 
and the most that coalowners can keep is six-fifths of their 
pre-war standatd profits. The miners are taking their 
cue from the extravagant utterances of their leaders, and 
now we find that in different colliery districts the work- 
men ate passing resolutions, one being that there should be 
a 30s. per week increase and in another that there should 
be a 50 per cent. increase in wages tosmeet the high cost 
oft living. 


Chepstow Shipyard. 


Reports have recently been current that the pur- 
chase of the Chepstow National Shipyard by a syndicate of 
Cardiff shipowners, at the head of which is Lord Glanely, 
had been completed, but the report apparently is somewhat 
premature. Assoeiated with Lord Glanely are Sir William 
Seager, Captain W. R. Smith. Mr. John Cory, Mr. T. E. 
Morel, Mr. T. H. Mordey,.and Mr. W. Leon, all of whom are 
well known in South Wales shipping circles. Negotiations 
are proceeding with the Government very satisfactorily, 
and at any time there may be important developments ; 
but we understand that up to now no definite agreement 
has been arrived at. Members of the syndicate naturally 
require some guarantee concerning their relations as pros- 
pective private owners of the shipyard with the present 
workmen who are Government employees, and it is essential 
to the future success of the undertaking that, from the point 
of view of wages to be paid, they should not be placed at a 
disadvantage, but should be able to compete with ship- 
builders in other parts of the country for orders. Negotia- 
tions to that end are proceeding with Government Depart- 
ments and trade union leaders, and in order to facilitate 
the conferences between the parties it is probable that the 
various representatives will meet at Chepstow at an 
early date to conduct negotiations on the spot. 


Coastwise Bunker Prices. 


Colliery companies have received a eommuni- 
eation from the Coal Controller relative to the price of 
bunker coals for vessels engaged in the United Kingdom 
coasting trade. The new directions are dated the 10th 
inst. and provide that the fixed prices specified in the 
schedule appended to the Board of Trade directions dated 
November 27th last were increased by 9d. per ton, to operate 
in the case of vessels the loading of which is commenced 
on or aiter the 15th inst.. This increased price applies 
to trawlers and other fishing boats, ships engaged in the 
coasting trade of the United Kingdom, and to tugs, 
barges, and other miscellaneous craft whilst navigating 
inland waters or in, near, or about the coasts of the United 
Kingdom. The scheduled prices are those contained in 
Schedule A of the instructions of May 28th, 1919, and are 
on the basis of 40s. per ton for best-smokeless large and 
28s. Gd. for best steam smalls. The new prices therefore 
become 40s. 9d. for best smokeless large and 29s. 3d. for 
best smalls. The communication from the Coal Controller 
does not give any reason for the advanée in the price, but 
it is believed that the increase is the result of the enhanced 
railway rates, which came into foree on Thursday, 15th 
inst. 


Iron and Steel Amalgamation. 


The brief announcement made at the end of last 
week that Guest, Keen and Nettlefolds, Limited, had 
acquired a controlling interest in John Lysaght, Limited, 
came somewhat as a sensation to commercial circles in 
South Wales. The secret had been well kept and was quite 
unexpected. As is well known, these two companies are 
among the largest iron and steel undertakings in the 
eountry. Probably by the time this letter appears details 
concerning the financial terms of the transaction will have 


been made public. The report is that holders of 
Lysaght ordinary shares are to receive’ one Guest 
Keen ordinary—now quoted at 38s. 6d.—and one 


and one-third five per cent. cumulative tax-free second 
preference shares for each ordinary share held in‘ 
Lysaght’s. Both companies are in an_ exceptionally 
strong financial position. The net disclosed profits of 
Guest, Keen and Nettlefolds for the year ending June 30th 
last were £417,140 and those of John Lysaght, Limited, 
£481,151, after provision for depreciation and bad debts. 
It was only on September 10th last that Mr. H. Seymour, 
with Mr. D. R. Llewellyn and Viscountess Rhondda, 
secured the controlling interest in John Lysaght, Limited, 
the terms involving an amount of nearly £5,000,000. 


Current Business. 


There has not been much business on the coal 
market during the past week. The conditions generally 
have been very unsettled owing to the fact that the 
boisterous weather has delayed the arrival of tonnage and 
played havoc with colliery stems. Still there has been 
more than sufficient tonnage in dock to keép available 
tipping appliances fully occupied, but it is evident that 
considerable congestion will be experienced later when 
tonnage that is due and overdue arrives, which will prob- 
ably be more or less at the same time. There is practically 


no change in values, which with many collieries are purely 
nominal, as salesmen have no coals to offer for sale. 


Best 


— 


Admiralty large command 110s. to 112s. 6d., and in some 
instances probably more could be obtained, while ordinary 
second Admiralties, drys, and leading Monmouthishires 
range about 105s, to 110s, Any good quality large is 
quoted at 100s. and slightly over. Through coals are 
searce and rule about 90s, to 95s., and small coals are a 
strong section, best bunker smalls being 87s. 6d. to 90s., 
even inferior smalls being sold at 80s. The demand for 
patent fuel is active, but makers are very fully booked up 
and 110s. is quoted, while as much as 90s. has been con- 
ceded for supplies over the whole of this year. Coke 
pee are about 120s,, the supplies of tae coming 
orward being well below the average,vith the result that 
sellers can easily get 75s. 


Newport. 

The tone of the market keeps very firm, there 
being practically no free supplies on the market. Prices 
of Monmouthshire large are about J00s. to 105s., with 
smalls ranging about 80s. to 85s. 


Swansea. 


Operations on the market have been quiet, as 
colliery salesmen have such full order books. . The demand 
keeps active and the supplies are quite unequal. The 
tonnage position keeps good, notwithstanding the delays 
to vessels expected. 








Latest News from the Provinces. 


LANCASHIRE A 


Barrow-tn-Furness, Thursday. 


Iron and Steel Prices. 


Tue scale of prices for the Barrow-in-Furness 
district shows that mixed numbers of Bessemer iron are 
now at £11 12s. 6d. per ton delivered at Sheffield, and 
special brands at £12 ] 2s, 6d. to £12 5s.; heavy rails, £18 15s. 
to £19 5s.; light rails, £20 10s, to £22 5s.; billets, £17 ; ship 
plates, £20; boiler plates, £25 10s.; East Coast coke, 60s. 
delivered. 


SHEFFIELD. 
The Question of Prizes. 


Inquiries made at the latest moment in this dis- 
trict show that there is no unanimity yet regarding the 
actual level of iron and steel prices. There is a feeling 
that the Government may have a voice in the matter if 
quotations are fixed to» high, and in the meantime makers 
are holding meetings to discuss the situation. It seems 
unlikely that the result of these deliberations will be 
known before the early part of next week, at all events. 
Bar iron makers say that for the present the quotation of 
“Crown ** must be regarded as the figure which has held 
for some little time now, viz., about £22 10s., but that an 
advance of some kind is coming. In some quarters 20s. 
per ton increase on pig iron is considered too much, the 
contention being that 15s., as in the case of Cleveland, 
should be ample to meet the case; but from other diree- 
tions one learns that the 20s. advance is to bé adhered to. 
Blast-furnace coke is already fixed 3s. 6d. higher at 53s. 6d: 
per ton at ovens, and all irons have, of course, Been put 
up in proportion. Steel makers seenr equally undecided 
and point out that nothing really can be done until the 
quotations fer iron have been fixed. Itis a curious posi- 
tion, in which the only definite step taken appears to be 
by the hematite ironmakers, who have decided to adhere 
to an advance of 20s. per ton for new contracts and 10s. 
per ton for the completion of running contracts, and at the 
coke ovens. While the figure mentioned—53s. 6d.—holds 
good for current sales and contracts for periods under three 
months, sellers are asking 1s. 6d. per ton more for six 
months’ contracts, which clearly indicates the direction 
the market is expected to take in the almost immediate 
future. Fuel supplies are appreciably below demand all 
round, especially for house sorts. Reserve stocks at gas- 
works are said to be dangerously low—down to two days’ 
supply in some cases, Collieries are simply bewildered 
with the number of instructions received from official 
quarters. Slacks are in slightly better supply. Best 
South Yorkshire steam hards are 29s. to 29s. 6d.; best 
Derbyshire, 28s. 6d. to 29s.; seconds, 27s. 6d. to 28s.; 
cobbles, ditto ; nuts, 27s. to 28s.; washed smalls, 24s. 6d. 
to 26s.; best hard slacks, 24s. 3d. to 24s. 9d.; seconds, 
23s. 9d. to 24s. 3d.; soft nutty, 23s. 6d. to 24s.; peas, 
22s. to 22s. 6d.; and small slacks, 19s. to 20s. In house 
sorts, subject to.a reduction of 10s. per ton conditionally, 
branch is quoted 33s. to 33s. 6d., and best Silkstone 
29s. 6d. to 30s. 6d.. To these prices will now have to be 
added anything from 6d. to 2s. a ton for extra railway 
carriage, though in this district it is not expected to be 
more than Is. per ton. 


Mr. F. C. Wild, Sheffield. 


I Jearn with regret that Mr. Frederick 
Charles Wild died at his home, Whirlow Court, Sheffield, on 
Monday. Mr. Wild was born in Sheffield hearly seventy 
years agoand was head of the firm of Sheffield steel manu- 
faeturers, J. and F. C. Wild, Borussia Works. He was one 
of the best known men in local steel circles, being a director 
of several companies, including the Hallamshire Steel and 
File Company, Limited, and the Sheffield Banking Com- 
any. He was not a public man, but in 1898 was elected 
aster Cutler and always took a deep interest in the 
Cutlers’ Company, of which he was a member, thus main- 
taining the traditions of his family, a member of whieh— 
William Wylde—was an “assistant”? of the Cutlers’ 
Company on its incorporation in 1624. Abcut fifteen 
years ago Mr. Wild was placed on the roll as a justice of 
the peace for Sheffield. Latterly his health declined and 
a long illness ended in a relapse on Sunday, death ensuing 





the following day. 





WALES AND ADJOINING COUNTIES. 


Chepstow Shipyard. ‘ 

Mr, Henry Boyd, Director of the National Ship. 
yards at Chepstow, met the workmen on Tuesday to dis. 
euss the rates of wages and arrange an agreement before 
the purchase of the yards by the Cardiff syndicate headed 
by Lord Glanely. The position was fully ained to 
the men, to whom it was that they should give 
an undertaking not to apply for the rates of wages ruling 
at Bristol Channel ship repairing yards, but accept the 
rates and conditions ruling at shipbuilding centres on the 
North-East Coast. ‘The men showed every desire that the 
yards should be continued, and with a view to reassuring 
the prospective purchasers of such desire the Shipbuilding 
and Engineering Federation has arranged to call a con- 
ference at an early date, at. which the men and their dele- 
gates will be present with the object of coming to a final 
and satisfactory arrangement. It was stated at the con- 
ference between Mr. Boyd and the men that unless the 
proposals to the men were accepted it was likely that the 
yards would be closed and that no transfer would take 
place. Mr, Boyd also stated that Lord Glanely was very 
anxious to obtain possession of the yard at the earliest 
possible moment. It is understood, however, that the 
engineers, skilled fitters, and turners are demanding rates 
equal to those paid to the men employed in ship-repairing 
yards on the Bristol Channel. 


Swansea Metal Market. 


The tin-plate market shows practically no change, 
except that the demand is very extensive, buyers being 
keen on booking their requirements. Makers, however, 
are well booked up to the end of June, and are not for the 

resent considering fresh business, values being quite 
nominal, Galvanised sheets are also nominal, and there 
are no sellers of steel sheet and tin-plate bars. Other 
quotations are ;——Block tin, £379 10s. cash, £381 10s, 
three months; copper, £119.15s. cash and £122 5s, three 
months; Spanish lead, £47 cash and £47 15s. three 
months; and spelier, £58 15s. cash and £60 10s. three 


months. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





We are informed that Sir W. G. Armstrong, Whitworth and 
Co., Limited, have entered into an agreement with Suizer 
Brothers, whereby they aequire @ licence to manufacture and 
sell in Great Britain and the Colonies two-cycle marine engines 
embodying the beet features of the Sulzer system, 

Masor F. T. Wrient, A.M.I. Mech. E., A.M.1.E.E., who, 
since leaving the South Indian Railway Company in 1914, has 
been serving with the Military Forces in France and Mesopotamia 
as Inspector of Ordnance Machinery, has been appointed assis- 
tant chief mechanical engineer to the Royal Siamese State Rail- 
ways, and expects to embark for Siam about the 16th inst. 


We are asked to state that Mr. M. D. Jones will be attached 
to the London office,of the Fuller Engineering Company as from 
the present date ; that Mr. Ernest E. Noble—late of the Stirling 
Boiler Company, Limited—-and Mr. H. W. Portas, late super- 
intendent engineer for the Ministry of Munitions, Machine Tool 
Section—-Aero-engine Production—have joined the Fuller Engi- 
neering Company. 

Mr. Hurerr Bentiry, A.M.T. Mech. F., for many years 
machine tool designer and chief d htsman for Messrs. Henry 
Holmes and Co., Central Ironworks; Halifax, informs us that he 
has recently commenced in business on his own account at 





Lemington-avenue, Halifax, as a consulting and in ting 
engineer. He intends to specialise on machine tools and work- 
shop equipment generally. 3 

We are advised that, following r truction, the business 





hitherto carried on by Mr. C. F. Priest under the title of the 
Direct Gas Firing Company, furnace builders and engineers, 
Middlesbrough, is now registered under the new title of Priest 
Furnaces, Limited, furnace builders and engineers, 123, Albert 
road, Middlesbrough, to whom in future all communications 
should be addressed. The new Company remains under the 
direct control of Mr. C.F. Priest as regards technical matters, 
fi e, and g 1 policy. 

WE are informed that the British Electrical Federation and 
most of its member companies have returned from the Man- 
che ter Hotel, Aldersgate-street, to Electrical Federation Offices, 
88, Kingsway, over the Holborn Station of the Piccadilly Tube 
Railway. As the Government hes retained part of the building, 
the engineering and stores departments of the Federation are 
for the pre ent accommodated et 11-13, Southampton-row, while 
the Electrical and Industrial Investment Company and other 
finance companies are at 4, Bread Street-place, E.C, 











THERMOSTATIC MeTat.—What is known as “ B.T.H. Thermo- 
static Metal” has been developed by the British Thomson- 
Houston Company for the use of thermostatically operated 
devices of all kinds. Its action may be summed up by saying 
that it bends with the heat, and the uses to which it is claimed 
that it may be applied are many and various. It may be 
employed, for example, for temperature indication, for tem- 
perature control or temperature comp tion in oven thermo- 
meters, for electric heaters, and for ice machines, refrigerators, 
thermostats, scientific instruments, motor ignition, battery 





‘charging, electric signals, carburetters, computing scales, &c. 


The metal is in the form of a duplex strip prepared by the per- 
manent union, throughout their entire length, of two metals 
with widely differing coefficients of expansion. When the strip 
is subjected to a change of tem ture the difference in the rates 
of expansion or ccntraction of the two halves causes the whole 
strip to bend one way or another. It is stated that the reaction 
is always the same for a given length and thickness of strip and 
for @ given temperature change, and that, consequently, it pro- 
vides @ basis for the operation of any thermostatic device. It is 
explained (a) that the union between the component metals is 
so complete and durable thet, no-matter how much the strip is 
bent, twisted, or hammered, the metals will not te at 
any point, while even with heeting the bond will not be broken 
down at a temperature below the melting point of the softer of 
the two metals, and any temperature below 500 deg. Fah. can 
be sefely worked at ; (b) that owing to the permeneney of union 
the metal can be formed into any desired shape and annealed 
after formation ; and (c) that the component metals will not 
corrode under ordinary conditions and may be ised’ in any 
reasonable situation without tear of deterioration or change in 
operating characteristics. The metal is made in standard 
thicknesses ranging from 0.01 5in. to 0.25in., in widths up to 6in., 
and lengths to suit the purchaser, and in special eases therm« - 
static metal parts may, we understand, be completely formed to 





specification. 
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(From our Correspondent in Paris.) 


Foreign Trade. 


A matter giving rise to much concern is. the 
growth of imports which, during the first ten months of 
last year; were valued at23,109 million francs, or more 
than four times the valué of the exports. The imports 
weré higher than those for the first ten months of 1918 
by 5186 million franes. Jt is true that a large proportion 
of the. foreign purchases consist. of foodstuffs, fuel, raw 
material and machinery for the equipment ‘of works and 
factories, but it is pointed out that far too much is spent 
upon luxuries and goods that are not really n 
and in some quarters it is argued that while retrenchment 
in that direction would mean a great saving to the country. 
it would be ible to reduce the imports still further 
by obtaining a far larger proportion of foodstuffs and 
raw material from the mae mat At the time the.country 
started u the work of reorganisation, the Minister of 
Reconstruction insisted upon the necessity of producing 
for export and of developing the Colonies to the fullest 
possible extent, for whith latter purpose a Commission 
was sent to North-West. Africa to investigate the resources 
of that country. Such a vast undertaking, however, 
needs a long work of preparation, and it is not likely to 
give appreciable results for some Menage? but, a good deal 
of enterprise is nevertheless being shown, by French 
capitalists, who are interesting themselves in colonial 
ventures. For the moment, there is certainly a settling 
down of the manufacturing industries, which will develop 
rapidly as soon. as the transport and other difficulties are 
removed, and attempts are being made to establish a 
sound colonial policy, whereby the country will be able 
in the future to draw a large part of its supplies of raw 
material, These two factors hold good promise of a steady 
and continuous. recovery when the country shall have 
found a way out of its present financial embarrassment. 


A Consumers’ Union. 

A few months ago a number of engineering firms 
in and around Paris, together with some in the Provinces, 
grouped themselves together with a view of taking 
measures to overcome the difficulty of obtaining raw 
material at reasonable prices. As the supplies of raw 
material were very irregular and quotations were con- 
tinually advancing, the group decided to produce every- 
thing necessary for its own requirements, and negotia- 
tions were entered into for the purchase of the Thyssen 
works at Hagondange in Lorraine. ‘Io complete the 
purchase of that, as well as of another factory, at the 
price of 150 million francs, the group has constituted 
amongst its members a company under the name of 
the Union de Consommateurs 7 Produits Métallurgiques. 
The shareholders will be entitled to purchase material 
from the Union for their own consumption at prices fixed 
periodically by the board of directors, and under no cir- 
cumstances will they be permitted to sell to persons outside 
the Union. A system of exchange is provided for—that 
is to say, an excess of material produced by the Union 
van be exchanged outside for other material that is lacking 
-—-and should the production of the company’s works 
be more than is required by the shareholders, the com- 
pany_will be empowered to sell the surplus on the open 
market. Out of the profits a dividend not exceeding 8 per 
cent. will be paid to the shareholders, and any excess 
will be utilised in a manner to be decided upon at the 
_general meetings. 


The Seine Works. . 


The danger of an extensive flooding of Paris 
having been averted just when it appeared to be most 
imminent, the Municipal Council is making renewed 
efforts to induce the Government. to fulfil its part of the 

programme of public works which was drawn up as the 
result of the report prepared by the late M. Alfred Picard 
after the inundations of 1910. The deepening of the Seine 
between the Port a l’Anglais and Bougival has already 
been sanctioned, and last year the Chamber of Dupties 
authorised an expenditure of 2,500,000f. upon the pre- 
paration of plans for deepening the river between Bougival 
and Rouen. The Municipal Council also presented a 
demand to the Government for a credit of 100,000,000f. 
for the carrying out of important works, such as the 
construction of additional locks at Bougival, but it has 
been held up by the Minister of Finance; who is now being 
pressed to bring the matter up for discussion. The most 
important undertaking, as a means of protecting the city 
against floods, is the construction of a canal from the 
Marne to below Paris. It is understood that the State is 
di to grant. a concession for the work to the town 
of Paris and to the Department of the Seine. The scheme 
has besa in hand for several months past, and is now so 
far advanced that it is hoped the concession will be 
granted very shortly, All these undertakings have been 
retarded by the financial difficulties, but the experience of 
the past few weeks has shown that they can be no longer 
delayed. 


A Paris Mart. 


For a couple of years past a scheme has been 
mooted for constructing in Paris a huge block of buildings 
‘which will be used as a E mart, with offices 
and show-rooms where buyers and gellers'can be brought 
‘together to transact business. The scheme has now taken 
form, and provides for the erection of a five-storey block 
on the Champ de Mars containing 5000 shops. The cost 
of the building is estimated at 16;400,000f., and it is 
hoped to complete it in two’ years, subject to the capital 

‘ being raised by options taken hy manufacturers and others 
for renting shops. It cannot be said that the success of 
previous attempts at grouping @ variety. of shops in one 
building has been such as to justify the belief in this ambi- 
tious scheme giving the results e sted of it, It depends 
upon whether industrial firms will find it to their interest 
to have permanently in Paris a competent staff and a 

_ necessarily expensive exhibit, 
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INTERNAL COMBUSTION ENGINES. 


136,124. January. 31st, 1919.—Disrrisurors ror Macnetro 
Generators, HL. C. = Marks, 57 and 58, Lincoln's dInn- 
fields, London, W.C. cy 

Tuis invention aie ‘to improvements in distributors in 
connection with poem for furnishing current to ignition 
devices in internal on and its object is to pro- 
vide, a’ simple and Plactive distributor which “is particularly 
adapted to be mounted on the generating coil core. A support- 
ing base carries the per A, and the rotor B is 
preferably connected ‘to the engine shaft so as to rotate at half 
the speed of the engine. Also suitably mounted on the 

base are pole pieces C. These pole pieces support a core D, 











The contacts D are mounted 


are mounted on the plate C. 
In order to retain the movable 


on the porcelain base E. 


contacts of the switch at —— “on” position the force of 
the coutrolling spring and to release them to ** off” position 
when tne plug is removed, the following tis adopted : 

—An independently -controlled locking dise G, made of 
suitable insulating ma is mounted on central spindle, 


and has holes H through it, which are spaced to ecineide with the 
sockets B, so that when the plug pins are inserted the plate Cc 
and dip Chace coupled, and can be . iy t ser 
phe pm angle by turning the plug. A catch piece arrange: 
in the notch L when the i operated to the 
* position by, turning the inserted plug. This locks the 
owiteh at the “on” position as long as the plug is connected in 
the cireuit... When the plug is withdrawn the te C carrying 
the moving contacts and the sockets is to*the “ off”’ 
position by the reaction of its controlling spring. 1n order to 
withdraw the catch piece K at the same timo from engagement 
with noteh L of the locking dise G, so as to allow it to spring 
tot he” off ” position, the frame ct‘:ries a cam piece which 
at the end of its stroke operates by sliding ever a projecting 
piece on the locking bolt K to aitedaew the bolt from the notch 
in the iocking disc G and thus release it.— December 11th, 1919. 
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MEASURING AND TESTING INSTRUMENTS. 
coney 1919.—ANnemometers, Sir R. T. 


February 22nd, 
k and A. 





on which is mounted a weleenns generating coil E anda y 
generating coil F. tiated with the generating coils is a 
condenser G. The pole pieces © are provided with pole faces, 
which co-operate with the poles of the rotor. The interrupter 
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is shown” more or less diagrammatically in the drawings, and 
consists of a cam H mounted on the rotor shaft, which operates 
on @ fibre block{K carried by an arm L, oa which is mounted 
one of the contacts M of the interrupter. The other contact N 
of the interrupter is stationary. © primary circuit is indi- 
cated at P in the lower figure, and it will be noted that this 
primary circuit is connected to the fixed contact of the inter- 
rupter. The other contact of the interrupter is grounded. The 
cam H turns in a clock-wise direction, and is shown about to lift 
the arm L and separate the contacts to break the primary circuit. 

This occurs just as the poles of the netor are breaking away from 
the pole faces. The dist comprises a lever R, which is 

ted on a hardened a S carried by the bearing holder. 

The lever R is actuated by Se eprentric T carried by the shaft.— 
December Lith, 1919. 





SWITCHGEAR. 


136,006. January 17th, 1919.—Compinep Execrric SwircHEs 
anp Prue Gonwecrors, M: J. Railing, J. H. Farthing, and 

J. B. Levee, all of 67, Queen Victoria-street, London. 
This invention relates to improvements in electric plug con- 
nectors combined with electric switches of the type in which the 
plug can only be inserted when the switch is at-the PES cccertine 
position, and can only be connected into circuit operating 


N°136.006 








- 


the switching mechanism. The object of the invention is to 
provide, improved means whereby the. switch is automatically 





apersent with quick action to the open.circuited position duriag 
act of removing the plug from the.switch socket, and for 


Fage, both of the Netional Physical 
peaacwrsaed Teddington, Middlesex. 

‘This invention relates to anemometers of the electrical hot- 
wire type and its object is to provide an improved form of instru- 
ment which will be sensitive over a large range of wind speed and 
will give accurate results for very high as well as for low veloci- 
ties. ‘The hot-wire grid A is supported upon «# mica frame 5 
carried by a cylindrical ring 0. n one end of the ring is 
screwed a nose piece D of substantially stream-line form into 
the end of which remote from the hot-wire grid is fixed a plug 1 
having one or more fine ports or F. The plug is prefer. . 
ably of truncated conical form with its larger dimensions at the 
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inner side and the ports or passages therein are sinularly prefer. 
ably conically arranged. In addition to the plug, one or more 
screens G of fine mesh are arranged either upon the incoming 
or upon the outgoing side of the wire grid or upon both sides, the 
wire screens being conveniently carried by the ring C. Owing 
to the fact that the velocity of the air current is considerably 
reduced before passing to the hot wire the instrument is found to 
be sensitive over a large range of wind speeds, and to give 
accurate results both with high as well as with low wind veloci- 
ties, and, furthermore, the instrument is found to be insensitive 
to the direction of the wind at any rate up to an angle of about 
10 deg. with the longitudinal axis of the instrument. In the 
diagram of connections the hot-wire grid A is arranged in one 
arm of a Wheatstone bridge, while H is a galvanometer and K 
is a high-resistance voltmeter.—December 11th, 1919. 


nae ——. 12th, 1919.—Scaue Divistons, A. Watkins, 
Mills, Hereford. 

with the object of facilitating the reading of small eub- 

divisions on gauges, the inventor makes the lines indicating ‘the 

subdivisions of regularly increasing length, and employs a a9 
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with indices to show at a glance the value of any“divisi on line 
In the case illustrated it will be seen that the odd and even sub- 
divisions are marked on opposite sides of the rule, in order to 
prevent crowding, while the indices on the slider_are corre- 
sponding! yarranged.—December 1lth, 1919. 


136,129. Augtist. 22nd.—Brinxunt Harpyess Trsrers, F. C. 
Fairholme, W. H. Hatfield, and G. Stanfield, Norfolic 
Works, Savile-street, Sheffield. 

This is a small portable instrument for testing the hardness 
of thin pieces,of metal. by the Brinell method. The testing 
ball and anvil. A and B are arranged between the jaws of a pair 
of tong-like levers © and D. spalons end of one lever C is bent 
round, and in the recess thus fo: there is fixed a strong U 
spring E, which is inserted under considerable compression. 
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By mans of # hand lever F, Yat op Si the spindle and ‘nut G C, so as to % whi 
on thie of6 side and onthe stirrup H onthe other, the foree of | a short bolt 
the spring E can'be transferred 4 the lever D, with ‘the result ewer inn llth, 1919. 


Ne1ZEI2Z9 


























that the ball'A is pressed into the specimen being tested. It}is 
claimed that the force acting on the ball is not influenced by the 
umount of pressure on the hand Jever F.—December lith, 1919. 


TRANSMISSION OF POWER. 


135,989. December 30th, 1918.-Toorm Forms ror GEAR 
Wueets, A. Fisher, Chapel-street, Hyde, and. Turbine 
Gears, Limited, Mottram-road, Hyde. whe 

This invention has for its object the reduction of sliding in 
toothed gearing and the obtaining of a more perfect contact 
between the teeth, together with an increase in strength and the 
reduction ef interference. For this purpose the tooth curve of 
the basis rack is so shaped that at some distance from and on 
each side of the pitch point, the line of action turns sharply 
back towards the line of centres, forming two salient: points. 

This makes it possible for the tooth shape to cross the line of 

action at two points simultaneously durimg approach contact 

and also at two points simultaneously during recess contact ; 


and as the line of action covers the path of contact points, there | 


are,on teeth generated according to this system,two points of 
driving contact on the same tooth during part of the time of 
contact. The line of action between the salient points is a 


N?135 989 : c 





straight line, as in the ordinary involute system. The tooth of 
-the basis rack is also straight-sided between the eet a gg | 
points. Fig. 1 shows the tooth shape of the basis rack. Fi 
shows the teeth of the rack in contact, with the teeth of a oe 
generated by the rack, while Fig. 3 shows the teeth of two such 
wheels in contact with each other. Keferring to Fig. 1, P isthe 
pitch line of the basis rack, € is a line at right angles tothe 
pitch line conventionally termed the line of centres, A is the 
pitch point, T is the tooth shape, X and Y are the linés of action. 
The lines of action consist of straight lines between the points 
D and E, which are inclined at some predetermined angle to the 
line of centres,C.' The corresponding part of the tooth shape 
consists also of straight lines between the points F and G, these 
lines being at right angles to the lines of action. The tooth 
shape between the point F and the top of the tooth and between 
the point G and the bottom of the tooth consist of ares.of circles 
struck from such centres that the resulting line of action turns 
sharply back at D and E towards the line of centres C. The 
two pairs of points of contact are shown in Fig. 2.at M and N.— 
December lid, 1919. 


MISCELLANEOUS. 


136,002. January 11th, © 1919.— Etecrrican Earraine 
Devices, R. 8. Woods, 372, Dickenson-road, Longsight, 
Manchester. 

The object of this invention is to provide an earthing device 


N°136,002 
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which can be readily secured to cables, conduits, or pipes, can 
be as readily detached, and, furthermore, can be fitted on 
cables, conduits, &., which are of diameters or sections. 
The device consists of a copper strip ided with e number 


ia oooered ip, posit pon b means of 
two-of ithe hdlew ’trip.— 


November 22nd, 1919.—Time LaG Dervices,, ror 
Avromatic SWrrcHEs AND OTHER ELkorricat 
Apparatus, F.C. Fuke, 10, Shrubbery-villas, ‘Busheéy-road, 
Sutton, Surrey,» andthe New Switehgear Construction 
Company, Limited, Wellesley-road, Sutton, Surrey. 

This invention relates, to. means for retarding the ac action of of 
overload, reverse current,.er_ other forms, of 

ployed in connection’ with electrical switches and 15.8 device 

“4 the oil dashpot type. The time occupied in raising the piston 

F is determimed ‘by the rate of flow of fluid from one to 
the other ‘side of the piston. Such ‘time can be varied by 
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rotating the container relatively to the piston, and so making 
different-sized slots in the piston register with slot A in the pro- 
jection of the container; tmeces amas om or increasing the 
area of ster Gane When the desired adjustment is 
obtei the container inne into position by the screw B. 
The piston is prevented from: turning with the container by 
means of a key D attached to the cap E;-which engages in a 
keyway C in the piston-rod. ~ieoder 24th, 1919. 
136,053. March 14th, 1919.—Arracumya Hanpigs, H. T. 
Shakespeare, Newton, Shakespeare and Co., Garrison-lane, 
Birmingham. 
This invention is perhaps only remotely connected with engi- 
neering, et is capable of such wide application that it is worthy 
of inel in our ti The lid or other object to which it 
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is desired to attach a ld:idle is forined with a recess at the point 
of attachment, and after the handle is inserted in this recess the 
metal of the lid is spun, or pressed; into’ a groove in the base of 
the handle. | The recess may be formed by a separate piece.— 
December 11th, 1919. 


136,106. June 4th, 1919.—Locxks, J. Lord, 64, Monica- oad. 
Small Heath, Birmingham. 

In this lock the base plate is provided with two fixed p 
iecting pins A A adapted to be engaged by a longitudinal Mot 
jn the sliding bolt B and the locking levers CC, These slots 
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Morton. 


Piceadilly, W. 1. 
and Temperatures,” by the 70m Sir Charles Parsons. 9 p.m. 


parallel sviger one 
ith a 


tudinal slo in bo Re same direc 

another, SGab tnd yt ing a 

transverse slot to vane a a Peeled D Dike Se the ble bolt. “The 
bolt is provided we ee to engage the 
pins on the base plate. ee is voted th a bit eeoen 
at one end, whieh can be ined | toa pean at right angles to 
the shank of the key when inserted into the lodk,: | Fig, dsis!a 
front elevation of the body or enclosing saclosas coring with the front or 
face plate removed and the lower jens lever ‘in position. 
Fig. 2 is a similar view showing the bolt added to the 
view shown in Fig, 1, tsa third fover in the next loeking lever in 
position... Fig. 4 lever in position with the key in 
the position which it it when the Voit has just heen moved 
Tie the Bolt mostsi $0 ted Vetieed posite Noy the kat’ ie" 
ing the it mo to its” n 4 

we an elevation of the lock sho’ hea rf I ote 

or deflecting the tal bit t i 

position. 7 is a transverse section on the line X Y of Fig. 6, 
and Fig. 8 is an elevation of the keyi—-December 





Forthcoming Engagements. 





TO-DAY. 


ova Instirvrion or Great Briraw.—Albemarle-street, 
Piccadilly, W. 1. Discourse on “‘ Low Temperature Studies,” 
by Professor Sir James Dewar. 9 p.m. 
AssocraTION OF ENGINEERING AND SHIPBUILDING Draveuts- 
MEN.—Science it, Sheffield University. me 


and Design of Centrifugal Fens,” by Mr. Fred Clements. 7.30 


p.m. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING Draveuts- 
MEN.—Y.M.C.A., Blackett-street, Newcastlo-on- * Critical 
Speed of Shafts,” by Mr. W. Roland Needham. 7. 18 p.m. 
ASSOCIATION OF ENGINEERING AND SarrsvrLprvo Draveouts- 
MEN.—Y.MC.A., sy etm 4 arg Glasgow. “ Gearing Design,” 
by Mr. M. Coronel.) 8 p.m. ’ 
Junior InstrrvTion or ENGINEERS. —39, Victoria-street, 
Westminster, 8.W. 1. »Chairman’s” “M and 
Engineering,” by Mr. B. E, Dunbar Kilburn. 7.30 p.m. 
Socrery or Tscanicat ENGINEERS,-Corporation.. Hotel, 
Corporation-road, Middlesbrough. Mass meeting. 7 i mm. 
InstiroTion or Civit EnGmngERs.—Great Geo: reet, 
Westminster, 8.W. 1. ae Vernon. _ urt 
Lecture on ‘“* The Economic Requirements for Inland 
tion Transport in the British Isles,” by Mr. R. B. stage 
6 p.m. 
MONDAY, JANUARY 19ra. 


Royat Socuty or Aprs..—John-street, Adelphi, W.C. 2. 
Cantor Lecture *.: *‘ Aircraft Photography in War and Peace,” 
by Captain H. Hamshaw Thomas. 8 p.m. 


TUESDAY, JANUARY 20ru. 


InstrruTre oF Merats (Brrainesam Locat Secrion).— 
Chamber of Commerce Buildings, New-street, Birmingham. 
“ Season Cracking,” by Mr. William H. Hatfield. 7.30 p.m. 
InstiITrUTION OF PeTRoLEUM TECHNOLOGISTS. —House of the 
Royal Society of Arts, John-street, Adelphi, W.C.2. “ Spon- 
taneous Ignition Temperatures of Liquid ” by Mr. Harold 
Moore. 5.30 p.m. 

Rovat Insrirvrion or Great Brrrarm.—Albemarle-street ( 
Piceadilly, W. 1. ‘t Modern Development of the Miners’ Safety 
Lamp,” . by Sir John Cadman. 3 p.m, 


WEDNESDAY, JANUARY 2)st. 
Society or T£onNiIcaL ga ancien” We gp Hall, Neville- 
street, Newcastle-on-Tyne, Mass meeting. 7 p.m. 

LiverPoot, Enervertrine Socrery. — Royal Institution, 
Colquitt-street. ‘* Engineering Training.” - Discussion, 8 p.met 
Royat Society or Arts.—John-street, Adelphi, Wc. 2 
‘ Ancient Cottages and Modern Requirements,” ‘by, Mr. Alfred 
H. Powell. 4.30 p.in. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DravuGuts- 


mew.—Birkenhead.  ** Serew Propellers,” by Mr. Peter Doig. 
7:30 p.m. 

Royat Metreoro.ocicaAn ‘Socrery.— 1 Astronomical 
Society, Burlington House, Piccadilly, W. 1. Ordinary meeting 
end address on “ Pioneers in ca Reuune el Winathent? Sage 
Nepier Shaw, president. ..5 p.m, 


THURSDAY, JANUARY) 22npb. 


ASSOCIATION OF ENGINEDRING AND SHiPBUILDING Draveuts- 
MEN.—Milton Hall, Dea: te; Manchester. “Steam Raising 
from Waste Material,” by Mr. Douglas Wilson. 7.30 p.m. 


FRIDAY, JANUARY) 23, 

InstiruTiIon oF MecnantcaL EnGinerrs.—S' 
St. James’ Park; S.W: 1. 5 Advances in: Uti 
Water Power,” by Mr, Eric M. Bergstrom: 6 p.m. 
Juntor InstTiTrvrron oF Enorneens.—-39, Victoria-street, 
Westminster, 8.W» 1.  ‘‘' Evaporation inthe Chemical Industry,” 
by Mr. J. A. Reavell.. 7.30 p.m. 

Instrrure o® Merats (SuePrierp LocaL cage wg ter: 4 uses in 
Hall of University of Sheffield. \‘‘ Defects (and 
the Manufacture of Spoon and Fork aan’ ¥ Men 
7.30 p.m. 
ASSOCIATION OF ENGINEERING AND Genrevemane Draveuts- 

Concrete 


y’s Gate, 
tion of 


MEN.—Grammar School, Chesterfidld. * Reinforced 
Design,” by Mr.. Ewart 8. Andrews; 7.30 p.m. 


Royat InsTiTuTIon oF a Brirain.—Albemarle-street, 
“ Researches at High Pressures 


TUESDAY, JANUARY 271TH. 











of perforations B along it at a suitable pitch from each other. 
The strip may be readily bent round pipes, conduits, such as 





ILLUMINATING ENcrvEERING Soctery.—House of the Royal 
Society of Artes, dohareteonty neo W.C. 2... Discussion! on 
“Colour Matchi Natural and. Artificial Light,” to, be 
opened by Mr. ai ° 8 p.m. oe 

WEDNESDAY, JANUARY 28rn, 

ASSOCLATION OF DROP Forces anp. STaMPERS,—-Chamber of 
Commerce, New-street, Birmingham. . Lecture: _“‘ Steel and 
its Defects: A Study from the User’s Point of View,’ by Mr. 
F.C. A. H. Lanteberty. 7.30 p.m. 

THURSDAY, FEBRUARY 1 

Lryzrroot Excuveerixe Socrry. —Exchange Station anne. 

Liverpool, Annual dinner, 7 Pe m, for 7.30 p.m... 
= P 
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PUBLIC NOTICES 





ssistant Engineer | (2nd 
the 


Grade) os 
GOVERNMENT vd LHONG-K KONG for 
f service in the Publ orks Department 
or three years, with possible y Pe nelng 
per annum, with a duty allowance of £40 per 
annum and war wy of on salary yd 
duty allowanee. Candidates, 
married, between 243 30, who vyho elauld be regu 
trained Ci "fand and. Ma ro s itemen, well ay 
vei wand and rine Surv: an x 
poe ing bad some in ig tomy and Con- 
ection of General arbour Works and of Dredging, 
should apply, by letter, ba a one week from the date 
of this advertisement, giving brief details of age and 
experience, AGENTS FOR’ THE 
COL ONTEB, 4, Millbank, London, 8.W. 1, —a 


sea 


larly 





(yl Service Commission. 
—F Cae! gt EXAMINATION. 
Sera the 


(20-30), 4 
The aati i is the latest .* which applications 


gt ey must made 
to obteined, with. particulars, from the SECRE. 


any, Civil Service Commission,’ Burlington- gardens, 
London, W, 1. 2478 


aa Es: Eropean Draughtsman 
= pts Pomme y™ = ———. 


mally, 





fort i 
tours, ie. my siaive et comagn 
exten! ee £300-£10-£350 and a war bonus 
£120 @ year. rst-class passages provided, Li 
leave in ‘engiand, on fall mom oe 
Candidates, aged 22-40, who have had experience in 
Railway 8 Work and from Field books, 
and are of instructing bey in this work, 
should apply at once, = wri brief details 
of experience and age the CROWN Cs “ahd FOR 
THE COLONIES, 4, + wiitbank. Landen 8.W. 1, quot- 
ing M/Nig. 9505. tho 


ixecutiv e Engineers 
Itl,, Public Works t, 
REQUIRED by the’ GOVERNMENT of 
the GOLD or for two tours, each of 

twelve months’ service, wi of permanency 
Salary £350-£10-£400, with a war bonus of £120 
first-class passages. 


year. 


Hibeay teave in Ragland om fll alaty. 





Candi age 23-35, have passed” the A.M 
Institute C.B, or other aualifying examination, or 
have had “in the Colonies as Civil 
Engineers, and__w ve had and general 
experience ‘on orks, ~ apply at eune. 
= ben ng brief details of ex 

the CRO AGENTS FOR THE COLONIES. 4 4, 
Millbank, London, 8.W,1, quoting M/Gold Coast 
9340. 





equired for the Service 


eB | Rea p Bo GOVERNMENT of INDIA, 
REMAN STEEL 


ASSISTANT .FO 
MELTER for the Gun 
Factory, 
Candidates. must be physically fit for service in 





India, and should have had of both Acid 
and Basic Open-hearth ting; ability to 
make Acid O.H. Steel to is the m 
important. should have a thorough knowledge 
of gas and practice, includ 
ot hearth furnaces is 

also desirable. 

TERMS,.—E: t for five years, with option 
of ge epereres by Government. 
Rs; rining, by" i. 16 annually to Rs. 435 per 


pee “torte first —_ years, plus Rs. 75 per month 


aHowance for uties, Free quarters, 


attendance, passages out and home for man and 
family, if any. 

apd ap) sPowS. from_the 
Pere 2 a apy Rk oF. 8 ie hie 


London 
ba for. applications, 27th" je. 


APPOINTMENT OF ayoaan EDUCATIONAL 
are TO =. MADE 
with the 





are 
a Craftsmen for the i Air Force 
SECOND MASTE. (Temporarily: in Charge). 
Salary £550 (imelusive). 
SEVEN ASSISTANT MASTERS, Ang salaries aoe to 
poe erp eteate according to experience and 


Appointments will be held under the usual con- 

ditione of the teaching profession, subject to three 

months’ notice in writing on either side. 

bon ay ie 

us 

of salaries, which 

hd provision for gratuities— 
ncaiins ames polntesess subject to a minimum of three 

When the new 


: 


ra ee 

living quarters will be pragnies, for the 
present, if desired, within the limits of accomm 
tion available. No charge will be made for this 


accommodation, and n be payable 
if at any time ‘it As no not ‘ 


Applications forwarded without delay, 
addressed to is , Air Ministry (T.2.), Kings- 
way, London, 

No orm of saaib tel is apeted, but candi- 


i.) School and 
University’ education, (ih) aah career, (iii.) 
teaching experience, (iv.) part taken in sports, and 
war —— record, and should state whether 
married or si 

The. names of three persons to whom reference may 
ee Or minty 
testimonials sen 2498 





IN ACTIVE PREPARATION. 





Firms of 

representative. 
He will also be g'ad to have, by an earl 
yet supplied them, and who desire to be i 


—_. Address, Tele 
ional Career, 
Clubs, War Services, & 


Established, and 
dervices, List of Principal Manufactures, &c. 


To be ® published at 25s. ; 








PUBLIC NOTICES 


WHE)S. Ho IN ERCINEE 


Editer, JOHN E. SEARS, M.A., Assoc.M. last. C.E. 


THE EDITOR has received particulars for the above ton from many eminent 
d Secretaries to Engineering Institutions, and 


ey particulars from_Engineers and Firms who’ have not 


THE PARTICULARS DESIRED ARE:—Name, Titles, Branch of Engineering, a Tele- 
Namber, Year of birth, Training, 
‘resent Position, Chief Works. Publications, Membership of Eng. Institutions, 


IN THE CASE OF. FIRMS :—also the Names of Principal 
Incorporated, Capital, Amount Issued, Antecedents, Warrants and Appointments, War 


No charge is made or payment accepted for inserting such particulars. 


93 and 94, Cliesbdey Lane, London, W.C. 2. 





Engineers and Baginerng 
the first issue willbe - 


Parentage, Marriage, Education, 


or Di 





tors and Officers, when 


Price to Subscribers 21s, 
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PUBLIC NOTICES 





PATENTS AND DESIGNS ACTS, 1907 & 1919. 
CENTRIFUGAL GOVERNORS. 


The Pro »prietor of British Letters 
PA FAD Ro? aged of 1916 is PREPARED 
to SELL the P. LICENSE 


British Manu- 
tecturers to work under it. iat 7 relates to a centrifugal 
as a belt pulley, in whieh roHing 
weights ghts attached to steel bands effect the movement of 
the control Jever - 
Address : BOULT, WADE and TENNANT, 
11 and 112, Station garden, 
2504 London, E.C. 1 





Dudley Education Committee. 


TECHNICAL SCHOOLS. 
ech. a. 


Principal: J. RINDLEY, D.Sc., M.I. Mi 
The Committee invite APPLICATIONS for 
POST of F LECTURER a MECHANICAL 
ENGINEERING at the Technical Schools. Candi 
dates must possess a Degree in Eusinoerine oats 

equivalent. 
Commencing salary £400. 
Further particulars can be obtained from the 


iy wn be made on forms supplied_by 
the undersicned, and returned to him not than 


E. 
Director of Education. 
2415 





H{[2ddersfield Technical College. 


APPLICATIONS are INVITED for the POSITION 

ER ip PRAM AL LENGINEERING. 
{nitial salary £400. particulars be 
obtained on application to the SECRETARY, steak 
nical College, Hudderstiel a. 








[Jniversity of Birmingham. 


CIVIL ENGINEERING DEPARTMENT. 
Professor F. C. LEA, D.Se., M. Inst. C.E. 

APPLICATIONS are INVITED for the FOST of 

LECTURER in the ef Me. WN ENGINEERING D: ART- 


Inst. C.E., who hes been. rr oo a Assistant. “to the 
of Engineering in the University of Oxford. 
per annum. 


testimonials and _ references, 
to the undersigned not later than 
Monday, the 23rd of February, 
Further particulars may be obtained from 

GEO. H. MORLEY, 
2581 Secretary. 





THE 
[Jniversity of Liverpool. 
SESSION 1919-20. 
FACULTY OF ENGINEERING. 
Associate’ Professor J. id “nage 4 ip apse 
M. Eng., M. = C.E., M.I. M 
ars 


anes and _f 
a be obtained ~ app 


Dean : 


Chaukiptry, Geology. 


INTERNATIONAL COMPETITION. 
Aalborg T Town Council's Com- 


MITTEE of King Chr. Ix. Pontoon Bridge 
aA ere DESIGNS for a new 

E CONN aT hoa "ACROSS THE LIMFJORD 

BETWEEN AALBORG . AND NORRESUNDBY 


The “Camsaittes, furthermore, —— — neht to 
syepee plans which have received no prize at a sum 
of Ravoce 2000. 


The plams are to be submitted before September 
30th, 1920. 


furnished in the Danish, English, German, or 


those abmit Plane in due time or 
return the documents furnished i n undamaged condi- 
tion before the expiration of the 7 stipulated for 
the competition. 
THE » IX. 


2460 


COMMITTEE O 
PONTOON. 
Aalborg, January ist, 1920. 


Avekland Harbour Board, New 
ZEALAND. 


sD for the SUPPLY 
(12) 5-TON (and alter 
-PORTABLE. BALANCE 


F KING 
BRIDGE, 








- fF - the office of the 
wae. Agen: ymen‘ @ deposit (returnable) 
Drawings. can be seen_only at the office of the 
Board’s Agents, ..W. and A. MeArthur, Ltd., 


P1991 


(jounty Borough of Hudders- 


MACHINE TOOLS. 
game + gwen Corporation_Tramways Commaitece 
receive TENDERS — the undermen. 


prepared to 
tioned High- ates MAI > 
Manufacturers to gubmitt ofters’ in 


accordance with their own special 
gs? 3ft. DOUBLE-CAR WHEEL LATHE : to admit 
?ft.- between centres, and to be capable of 
4 tarning simultaneously a pair of car wheels up to 





36in. diameter ; = lete. 
NE 12in. Centre, Variable-speed, SLIDING, SUR- 
FACING, and. SCREW-CUTTING STE > leneth 


bed, i4ft.; comp aa 


ONE. RADIAL ARM DRILLING MACHINE, 4ft. 
radius ; complete with all modecn attachments. 
ONE Power tric LD SAW, capable of cutting 

bars up to 12in. by 12in.; complete, 
ONE 20-22in. Crank SHAPING MACHINE ; complete 
with all modern 
en + Snchtns Too! to be for 
warded to the a later a Friday, the 
80th day of Januar 


A.A. BLACKBURN, M.I.E.E., M.1.M.E., 
General Manaxer and Engineer, 


eral 
John William-street, 
Hud 


Jamuary 14th, 1920. 2392 





(JountyB sroughofSouthampton 


CORPORATION WATERWORKS, 
BOURNE 


TENDERS are INVITED for the PURCHASE of 
SURPLUS MACHINERY, including Boilers, Pumps, 
&c., now lying at the Otterbourne Waterworks, near 
Shawford , Hants 

Further particulars and Ee of y be 

w 


a 





Wigan and District Mining and 
TECHNICAL COLLEGE, 
WANTED, 
LECTURER IN ENGINEERING. 
Salary according to scale, Pa. £450, with 
possibility of subsequent increase to £5 
Initial salary .up to £300, according to qualifica- 


urther particulars may be had _ from 
PRINCIPAL, to ian. applications should be sent as 
early as possible. 2461 


dine ane experience. 





[The National Foremen’s Asso- 
TION of the 
menial. AND ALLIED TRADES, 
(Registered under the Trade Union Act.) 
PB specifically sommes. to look after the 
interests of Ly tore in their 8: ry cae. 


H. W. REID. 





Rove Air Force. — 
ne REQUIRED : — ARMOURERS, 
ERS (MT) ROTRICIANS, 

FABRIC eens INSTRUMENT . REPAIRE 
PHOTOGRAPHERS, RIG GERS HOSPITAL ORDER- 
LIES, VULCANISERS My NICS, 
Wiki ay 
Beste ate, Jaagen. We. 2 a an! 


Mee BUS 





1, Hol 
General Secretary: bp ee Wo. 





Tender 
btai E. Cc. Rodda, W Water. 
33 and 35 * prewtti-etrest, South 
R. 


R. LINTHORNE, 
- Town Clerk. 


nm 
works Engineer, 
ampton. 


2ist January, 1920. 


LARGE MARINE DREDGER ON SALE. 











[The Suez Canal Company he has on 
SALE. 2 large BUCKET DREDGE 27 
PUISSANTE,’’ 2 Screw Propellers, of the fellowine 

dimensions :— 
MSHS . SSS ee iS. 81.07 m 266f' 
SM dadek odes ode 14.32 m..... 47ft 
otis nSbtbe hoe ass 5.79 m. .... 19ft 
Draught of water fully 
AS Siete boone ™. .... 164ft. 
Capacity of the buckets 850 litres . 187 gallons 
Capacity of the rubbish 
oe oe ee EES 1200 me. .-. 42,363 cub. ft. 
ing th up to. 12m. .... Soft. 4in. 
Speed fully Jaden ..... 9 noeuds ... 9 kni 
Two triple-expansion engines ........ 850 H.P. each 
= Dredger is lying at Port Said (Egypt), where it 
For all the HEAD OFFICE of 


particulars Uae Ay to 
No. 1, rue d’Astorg. 
eS ‘when offers will be nedaven = oe 


| AEE x0 NOTICES 
ame Corporation Tram- 


The Tramway Committee invite TENDERS for the 
TENANCY of the POWER STATION BUILDINGS 
(as and when dismantied of the present machinery), 
comprising :— P 





STORES 4 
Situate in Castle-street, Northampton. The Buildings 
7"; be inspected on application to the Manager. Mr. 


eron. 
Tenders, st: rental oo age ¢ oy Cpe d period desired, 
to be forw adel oa oe Bist day 


of Januaty, 
1920, to the BOROUGH ACCOUNTANT, Municivai 
Offices, Northampton. 576 





Borough of Camberwell. 
TO DEALERS, SCRAP METAL MERCHANTS 
SALE, OF OLD wal BE. CIRCULATING 
The Council invite TENDERS: for the PURCHASE 
and REMOVAL of WATER-TUBE CIRCULATING 
BOILER from Camberwell Public Baths, Goose-green, 


East Dulwich, 4g E. 22. 
Particulars 2 conditions to be obtained from the 
London, 


Tr Entinesr, Town Hall, Camberwell, 

Tenders, endorsed ‘* Water-tube Boiler,’’. and 
add “to ‘the —~ Services Committee, Town 
Hall, Camberwell, 8.E. 5, to be delivered at the Town 
Hall not later than 5 p- rr , Thursday, 29th Januarr, 


1920, 
Cc. WILLIAM TAGG. 
2560 Town clerk. 


A berdeen Waterworks. 
WANTED. 
fa) SECOND ENGINEERING ASSISTANT, 
Salary £300. 
{b) JUNIOR ENGINEERING. ASSISTANT. 
Sa! £250. 








Design and Construction 
ae Aqueduct, Filters, and Reinforced 

or. 
Applications, giving full chronological details of 

experience, imonials, oe. ctate-ef health. and when 
My) Sa Ay peer ry 

GEORGE MITCHEL 
Water Engineer. 
ater Engineer’s Office, 
414. Union-street, Aberdeen, 
20th January, 1920. 2590 





Bombay, Bs Baroda, and Ceutral 
FFICERS are REG ED tor. the 
TRICAL GINEERING DEPARTMENT 
graphs) for service in India by the abo 


ELEC- 
(Tele- 


elec- 
controlled signals, and similar safety appli- 
Other will be 
— a ea ee 
facture tectreiansee 


fhe commencing salary will be Rs. 600 per calendar 
month, with a three years’ agreement in the first 
Eee rt age ay 

tes selected will required to 
medical examination by the” Company’s cuamabbuls 
physician before 
Applications must be made by letter only not sed 

should be acidressed t 


candi ate’s 8 
career as asked for above, accompanied by copes only 
of testimoni 


2 8. G. 8S. YOUNG, 


ffices : Gloucester House, 
ee ee EC. 2, 


anuary, 1920. 2313 





[idinburgh € Corporation. — The 
Corporation Edinburgh invite —— 
TIONS from from, qualified Mechanical . Engineers = 
—s of INS OR 4 Supervise the Main 
d Rk "blectric 


epair of ngines, 
Hotors and other Plant in Corporation Me ge 

ler the charge’ =! i! City Architect. speci 
un. of be furnished to iitenaine appli- 
cants, who will rane age, qualifications, and salary 


ex ; 

nyniietions ied by copies of  testi- 
with the Subscriber by 
Bit inst marked on the ee Engineer Inspector, 
nai GRIERSON, 


Town Clerk. 
City Chambers, Edinburgh, 
9th January, 1920 2355 





PUBLIC NOTICES (continued) 
Page II. 





SITUATIONS OPEN 


Page II. 
SITUATIONS WANTED 
Pages Il. and III. 


MACHINERY, &c., WANTED 
Page III. 


FOR SALE 
Pages IV,. VIII., CVL, and CVIII. 


AUCTIONS, 
Pages CV., CVI. and CXII. 


PREMISES TO LET OR WANTED 
Page CVI. 
WORK WANTED, Page IV. 
AGENCIES, Page Ill 
MISCELLANEOUS, Page [il. 


For Advertisement Rates see 
page 93 


’ e 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CXI. 











_THE ENGIN 


UR 
—— 
Se 





PUBLIC ite” em 





Beet 


he __ British 
GROWERS’ sh wt ted, 12, Vittoria- 
street, Westminster, London, se eae APPLE 
CATIONS from British firms.who have the 
experience and are prepared to bmit + plete 
scheme and a firm 2 su ER for the 
SUPPLY of the necessary MACHINERY, and 
DRAWI NOS for.a BEET StGAR. B ¥ to be 
completed by Tou, 1921, capable of dea with 600 


tons of sugar beetroots per twenty-four fears. Full 
guarantees of cost of production and output will be 
reapines and waresion provided for the due perform- 
ance Tact. i ‘ PF 2 Pk oe 

Applications to Tender iiuat BY redeivéd Gu ok baeis 
lodge ‘the complete scheme, drawings, and er, 
2565 
W arwiekshire: Jaand Drainage 


A D GE CRY EYOR i the 
mittee GinED. A ve Ap eee o 





petent Surveyor and able. to “Take Cae and wi be 
required to report ‘ ..the county 
and supervise the work while in ; progress, salery 
£300 annum, with : 

Preference will be given to ex-Service m: 

Applications be net later "ties 8rd 


recei 
February = forme ree be oY aired 





ms Recs” ig > DRAINAGE COMMITTEE. 
~~» Warwick. = 2 Phd 
Gheffield C oration Water- 


Aid 
EWDEN VALLEY RESERVOIRS:. = .°) 


WANTED... AT. ONCE.: Good HAND 
STEAM fey, ag dia. of inside cylinder 12in., 
Stroke about 17in., dia. of. wheéls about te beéiler 
pressure not = than 140 Tb:, gauze 4ft. 84 





NGINEER WANTED of Good Pr 
and sound opts) abil “Bie40 5 


ears), to 
Take Sole Charge iter 
manufacturing a well-known oe y for 
and saloon, commpenaee 5 to t ht man a _per- 
epected, and tide-0ad. ; > in 
J to. GOK... 22, or ren 
-Stoekport. 


— 


ea aD Sr “noslod of <o at 


large company 

sural pre prodece in’ large er AD! nneant 

must have sound training, practical and . 

able to control design and aa As 
Man of 6 and methods. Age 

ea 

















_, SITUATIONS OPEN (continued) 








Te 
DRAUGHTSMAN.—E 
und theoretical kn 
CRs, all classes of 
is age, Suet Roatione 


FRODINGHAM 
eosherne Lines. 





SRAUG 
D REQUIRED for first-class London am ot 
ing and Ventilating Engineers.—. 


salary, and ex 







perience. 
Co., Ltd., 58, Gt. Portland-st., W. 1. 2385 a 


aes nd ESTIMATOR (experienced) | 


Heat- 
—Keply, stating age. 
to Box 248, ‘Samion Clark peo} 








UGHTSMAN REQUIRED, 2 Pt. 
“ L r Work.—Apply let 

e and salary uired, to EaVELL 
aid CO*; ; elagh Works, Ipswich. Semel 




















‘articulars price, GENERAL M NA . 
Water Devartment, Town Hall, Sheffield. 2462 
SITUATIONS OPEN 
V TANTED, a Practical Energetic Be?) MAN, 
mot over 35 years of ‘age; 2 and 
COMMENCE a Small F GUNDRY for AL 
LIGHT IRON, and pr tad ALLOY CASTINGS. 
Applicants must be @ a est sing. - 
maker, Moulder, C and a to. mix fie. | Cy 
He must also have a technical cai ject 
Excellent . prospects. for the rig 
acquire an interest in the business oe va fete has proved 
his ability by results—Address 
ee and salary required, Pine Rosinest 
Office 2350 « 





YVANTED. a Really Live yay fy: TAK 

W of DRILLING SECT? raree, Engineering 
Works, London district. ve yg mee | 
high-class Motor Werk and nee 38 wWotkine to fine 
limits.— Write, stating oo age, and salary 
expected, 25671, The Engitieer Office. 2571 a 


ye AT a seembly_ and Erevt hag eo 
Take Charge of 





Pps hy. g of testimonials.— 
Address, P212, aerne En Engineer © Office. Pot 12 res 


cr ESTABLISHED Firm of City Auctioneers 

QUIRE an ASSIST. for Ca i 

must have a general knowled: 

! plant, &c. Write stating 
2685 a 


for First-class MAN 6 TAK 
POvER 


ag FR PAC. 
Ore a etter ot cn pat 
and Seana aie of usiness. ie 
Lat pS age Boon ent se “amplicant are ct 
capable, have an 


stantial interest. “ai ats rh 





vi coer Machinerr : 
of all machinery, 
age, % jence, and salary required, 2585, 
neer bs 








Q™ TANT -_ 

QUIRED _for ae in Paten 

Attorney’s Office of 

Unusual pros: ~ of high calibre, 
ficient British : te 




















of Axe ability required, Adan. 2488, = 
eA Te (scans our’, 72: Eve mts 
Export wakden tor Tarte Riictheetiie Com shop experience tage; age = erab 
pany, to nt tacks. between 24 30 ain "been 38 ; noid 
&e., = Path ae must | wards, according ‘Me .and experience. an 
~Y y energetic and catereriing. aie pai |) stating age, expe tment und a slaan east 
genera t ‘cipal with a isp ot | t ngine a, Belo t,.J..8. 
and searching uvestigations demanded and given— | ¥\RAUGHTSMAN WANTED as ABST to 
Apply, Box No. X. Y. Z., ¢.o. Industrial Publicity GENERAL MANAGER oe zon” 
Service, Lid., 4-7, Red Lion-court, Fleet. se 1 a te with hia and pion her 
% ie Peleutate "bi ie 
RY DERSTETEMDEN W. hes &e., th Genere! Ma The SUN F GO.; 
iS ‘ett. vane “A iam .powers ia. ; ale A 
she SER | prs HS be 
or -oeher bind or ta — AD 
Address, 2316, The Engineer Office 23164 | Work: vert <Tey 7~ ins 
Add ee The Ena 
Fone : @amaGen-or GE. aR f in lence. Fess. ion 
2 RED ae tind cincering 3 sean x; pmax, WANTED for Sane Dis- 
of experience, age, inery. 


Also JUNIOR DRAUG SHTSMAN 
perma’ 


and experience.—Address, 


Good prospects 
nericy for suftabje_nien age, wage, 
2507, 7. The Engineer Office. 

2507 a 





and 
neer 


under 
tendering 


accurate, 
required .— Add: dress, z 


RAUGHTSMAN 


Hsiures 


age, wage, oor experience,-—Ad 
t Office. 


WANTED for Manchester Dia« 
.with, good. experience in Designing Jigs 
Permanency for Ce ae 7 man. State 

d Engi- 
2508 A 





UGHTSMAN WANTED, Thoroughly Lee ap in 
Bridge and Constructional Engineeri 
Remon? 


ing, work 
le of taking out penn dy for 
lists tor ordering ; 

— salary 


Cap: 
id ma 
State full 





= Ds sees with. Good ee Fr 
a ingrioeuis CO” 


salary Feuuired. 0 


+ ex 
Engineer 0 

ink 

ra ia 














of Motor Car- Goi tit on #4 lary of £800-£1000 a year will be offered vided eth yt oe ger EQUI D.. for Westpinster 
duction. ert have poneiderabiy cont experienée of | satisfaction given < as ~~ i ae ie General E eering ‘Training and 
simi class work: -Salary £600. to- — of . application nl the Design and -Lay-out of Factory 
rising to tr00. and over if satisfactory — whether married, &c., all of which Ta: Plant Address, giving full particulars of experience. 
2466, The Engineer Office, giving full particulars ae -confidence.— Box 458, Sells, Fleet- | age..and salary. required. P203. The Engineer fice. 
experience, 2466 a street, E.C. A 
7ANTED, BUSINESS . MANAGER for--Ola- | @HOP-. MANAGER ..REQUIRED for  Semi-Diesel T-CLASS REAUSUTAM SN REQUIRED, Age 
W established Engineering Company (English) _ Marine ——_ for Midiands.. Only. men fully perience . in Vehie te. 
with works France, Nord,.and exp this. .class ‘of. need apply.— giving — perticalars. 7 canehenes nd sa 
Continent. Write, sisting ~— full: particulars of experience, and | required, Oi . Vickers and Co., Ltd., 
Applicant must be an Engineer. with sound com- | salary to S. M.. Box 443, Sell's Advertising 5, By Nicholas ane, af 2526 a 
Enciish ; aud oiapetent to take fall thane. pe | oor” ore mae | ae FURNACES = OX 
“Address, ‘with fal perticel shes, |PHE FUEL ECONOMY co nap ae | Gitwo re one a BS BOOED 
The En : A FEDERATION { INDUSTRIES ver ip all types, of as 
DESIRE the VICES -ofya FUEL EXPERT Pe oe an and with some 
.:ftuel | mechanical know my tn oy q 








ing-office E 
te a great ex’ 
and at the same “time. _ omen 
engineer. Age: from 32: years. State. salary 
required .—A ddress, oust, “The Engineer we Se 
*« 





ITECT REQUIR 


A“ ARCHI CONSTRUE. 
TIONAL ENGINEERING © ASSISTANT capable 
of preparing schemes for steel frame buildings and 
reinforced concrete work.—Forward particulars 
to Box 118, c/o Mather and + eter Lidin eg ae 


New Bridge-street, London. E.C. 
SSISTANT CHEMIST REQUIRED for Analy- 
tical and research york in connection with 
oor steel a re. bere eames 
chemistry and physics essential 
, experience, and salary required, 2525, tthe a 
neer Office. 


SSISTANT CHEMIST, "REQUTE: aaa 
A _ aaperenene in male SAyIRED. steel worky 


salary ined ee 2524, i: oe Office. ~ 


5 a Le ENGEESE ee Dee 














of investigating and 
in industrial... works. 











rk d 
: +” ‘and 
bench hours and: tool-r¢ wel 
held similar posi ee ftian —Write, 
tions, and salary reqiired; to W., Box 447,- 
Advertising Offices; ae 2. ern 
W4xzep: First MACHINE 0 
DRAUGHTSMAN, aghly experienced ‘in 
the Design of G¥ihding Machines, &c. § 


salary required.— Address, 














Engineer Office. 
Drawing-office in Liverpoots State a .salary, and 
fall particulars: — Address, 2583, The pega 
A 
ANTED, First-class SENIOR. Fe RY 
W with shop .wnd experience. in ..Motor 
phn ag Ha alterations. be drajings aad iasves 16 
con a 
ks. age, expe- 
= and =; required, P185, The eee 
4 A 





u- 

‘acturers Fal: 
services of an AspisttANT to. to ‘* ar 
———— Should have 
should have served: am apprenifeeshtp ay - weaton apd 
ing shop. and ust also 
theoretical technical A Mi ro i ie contra 
trical engineering, practical ex 
of power station, fitting and machine jg 
foundry, -and~in actual -running and 
ance of a large works, eee with drawing ofce 
experience in the design of main shafting, 2 


and automatic machinery.—Apply in writing, sivies 
full particulars of pi training, and 


salary 
FOLDS, Limited, 
George’s Works, Smethwick 





First-class SEnion 
with Fi. calning 0% 


ANTED. 
otor 
pinta, aoe. 
ce, and salary 


Car Engines. London diairit 
Oihe 





ANTED has . 1 


DRAUGHTSMAN_ apie to’g 
latest , type a 





LECTRICAL ENGINEBR; WANTED, Having Had 
‘4 Mechanical Experience grtorabiy with Plant Used 
in the Construction of Public W. be able to 


draw up specifications of wer equipment 
for tramways, waterworks, &c. ne (= oh by sending 
full lars af experience testi- 
monials and stating. salary ire ox E. 550, 
c/o Dawson’s, 17, Craver Strand, W.C. 2 
a5 Ae: 





NGINEER REQUTRED for London Office of Steam 

4 Speciality Firm; experience of correspondence, 

&e., essential ; age-wbout 25-30. Sal. £250-£300 com- 

mence.—Apply,. LAURIE and ., Employment 

Specialists (Eng! Dept.), 28,-Basinghall-st., E.C. 2. 
No preliminary. fee. 2605 A 


| abet peo RE SAWMILL (Steam 
and electric) hould be under 30, 
must be single, ‘end of education, ler- 
ences required. Five” years’ —Write, 
stating salary req and to %. J. 505, 
care Deacon’, enhall-street, E.C. re 8. 2534 A 


‘NGINEER, to TAKE CHARGE q. all PLANT, 
i; Electrical, sfizaraulle &c., in ROLLING and 
TUBE MILL, « Posi- 
tion Permanent. State lest particu of expe 
rience, age, pa wages required;—Address, 2207, The 
Engineer Office. 2207 a 


| Drgctnyesec the FIRM _ Representing ers of 
chassis ts and: steels 
London and South, “REQUIRE (engi- 





iam, 














Peliate ntaitches : 
reauired. pr wm 2830, The Engineer Ofice. 





Wy and EB ing 
ey role Bas ye geri 
paversans wit! 

Kopiy. stating age, experience pot a a 


ARLAND and WOLFF, Lia. Belfast: 2489 A 
[7 ANTED, Quick and ut Aeomanty: DR SREEEMMES : 
General Engi 








must have 
ing. Design —Ad — ¢ fully, ex , age, 
and salary required, 2416, e ee 5 
416°A 
W2XzEP; SEVRRAL MECHANICA. RaUGHtS. 
EN to Assist to 
rise to senior positions, for works near North Wool- 
wich. tate shop D.O. lence, age, and 
salary required.—Addreas, 2329, The nelNene, FT aoe 





A 


(Car Dy aoe. A Tesla, ig 
cater DRAUGHTS fe Nag Ea he 
re 











APPLI 

Gualifieation aS An 

extensive ir, ce 

ot. which s0 age 

expected.—. am a 2 
A 





ASS. ‘AN’ 
neer preferred) to travel.— Address, giving > 
2557, The Engineer Office, A 


= hg fawihad 
D (cof : 
tage. State 


age, experience, -— salary required, 
ATKENSON, Ltd., 47, 





Victoria-street, London, 8.W, 1 
204 a 





Se: and TOOL Digs eR 
me 


a geny in 
and ba te 4 





OD 





requ 


ee te bee Engineer Office. saat 


<Parrey_ —Address in writing, 
22 4 





Jozi, and TOOL DRAUGHTSMAN gs rer ne 
an = Lathe Lay- 


th py 
required, _to is ¥: SOM a SIMS and 
ara Ltda, Genet Works, lpswieh, 2504 = 


tion. wi 





Jinn abe Spo Ea 


yes 22 Pe wen stating a ee. experienc, a 
required, 25: 


WANTED by. a 


i of = 


ary 
. The Engineer 2589 « 





P167 


“aaa 


oi Detai po ga the ae 


ie Haeticuiaes ott of trainin ng bys, yo ae 





AN rite 
and ca 
ped a a eke 





1 Be 


Heating 


EADIN G DRAUGHTSHAS, Experienced in Aerial 


lars. 
2497, The Engineer 


OOOMOTIVE 
Works on. dress, stating . 
experience, and salary required, 2562, The Reinecr 


. Cranes, .or similar 


work. State. full 
2. cxpertenee, age, salary, &c.--Address, 


40 
REQUIRED in in 





DRAUGHTSMEN 
Tyneside.— 





DON 
DRAUGHTSMAN, 
and Ventilating and other 

—e€ giving full particulars, 2599, The ee 


of Engineers REQUIRE 
preferably with experience in 
Fan Work.— 





REINFORCED CONCRETE. 


Pik 


would in all f probability be permanen 
App.teations treated as strictly con- 
fidential. 


Addreas, 


THE TRUSSED CONCRETE STEEL CO., 


Applicants should be of good bechineal 
perience *1 


ED CONCRETE STEFT 
are meaty ang oar. & 


inte Orr et to's plist 





a vagy have ex 
Appointments a made 


The Chiet Engineer, 
Ltd., 
_ 22, Cranley-gardens, 


South Kensington, London, 8. «sed 
A 





ig ee 
Har 
Hegel, Mepiinan ip ye oh 


cad in Oh il Meh 


‘experience and salary required, 
2455 a 








Sa ee from 


2028, The Engineer Office” 


CSier DRAUGHSSMAN WANTED ee Works 
S sak Sa Engineers ;anust | wgwood 
of Details of 1 . a: con 
r na Co. a 
STRUCTURE,” Sot win boteaes and’ Co -» Advertising 
Agents, Glasgow, P189 









j Wists - aerate nat 
> ge Oe 











on nei ari analst ap femiliar 
revel > echoes ih 
stati experience, © et ®t, re: 

48 A 





ust 


dot sm ie ot maf cit 


staff wit! bye ani pelaees Mare | 

foreinay mi titting, d iron oo aa 
ie) ARS 
close en KAdsaia, . a 


roo went uired, and ‘when diner z 
P169, The tngineey mes. ie 


Tralaal 
Charge w 
i we 
right 
from these 
of work, 
to control: men, “fy 




















fon.——Appiy by 
and. salary mequived 


a2) ' 


in Weat Africa, 
‘omed ty 
Plant ; 
stating age 
testimonials 
and Co. 
2570 a 










c/o ade 


m, of e 
ROP FORGINGS.—REQUIRED, a Fully Expo 
:S ; emaietn ivtgaenl aeons od Pa 

ca) le of complete individual control an desig 
ba Pips rae Me Fhe yr 7 any roe nal. 
neer Office, Bn A 





A AKER, WANTED.— Expert 
pP att Setied tees a BODES "nc 


CO.,Ltd 5 Lynn... 2476 re 


AD Fomspetent. ———— STORES ORDER 
ws TERS knowledge of buying and colliery 
stores. State experience, salary, and date could 
commence, est hondon,—Address, 2506, The Engi. 
neer Office, 2506 


Cre. ew ts nag WANTED, Thoroughly Bk 
perienced. in 


General Enginecting; only fi 
class man tieed | walary paid to the. right 
man.+-iA p) ting: full particulars, to ‘* Esl. 
MATOR,” Porteous and Co., ‘Advertising Agents, 
Gisewuw. 2563 


Repiese, Experienced CLERK with “Phorough 
Mechanics, Fine Tools, and Engi- 
neers’. pie only, giving Ky particulars 


of: ex Rs 
BOCK ae ad HICKMAN. Ltd., 2-4, paimepeson: >> road, 

















Ls 


‘stimating 


posmnating ASSISTANT REQUIRED, 
experience in tric 
experience is not "caueaitial but applicants must be 


very P and of long 
experience 





this class oe ~o iy The position is pro- 


pe age. and aa iain een 















| Aas ees Age $7; 82 SREKS CHANGE, 15 is 





hile 





oO IR 
specialist no in works planning see jig “and aad desian 
for uction; foreign appointment not 
objected goa thi Addaees. P176, The Engineer me 
K 





TRACTOR ENGINEER. (35) 
nfagturers, dis- 


aoaree 2 
SHRKS POST with firm of san 











ant AOCE Sea 
freed oats Binet as. Br 


| ae 


houses, levelling, estimating, &c. 
German aurvevar. _ dewuehis, 
man.—Address es Rnsinosr Ortice 

for Many Years 


YOMMERCIAL ENGINEER (40). 
with leading —— ising ability. 


es are ith thoroug! 
. i 
euerey isaey of mara TET uo sind , pes 

eed “a iow on 
cess! —Address, P214, ‘the Rat 


P2i4 B 
NGINI . ig “it om 
BS UNDERS a 
Valves, beak 











ees: Obie: stop 











hat xu {nes fe ensers, D +4 
: " te ica 

BS oe . or! foptperct experi- 
fu eeren bi oe —Add Tess, gn sa 


ee ir thes 
mre Demobi! ett b — 
to. Sta 
ES 
pee pS Asst 





Paes. Ae 
commercial cca 
BARA 
ish ; 


ce ain'ak of initiative. bay 97 hae The 
ROJECTS. 


rie Raperlenes rele, 


‘works 
le expartene in, 
driving pond ty, is 


OPN ta Sead aorta! 
nianuactare ~e — oS t } broduction enainger for 





ponent 


Thh oa very ye 


ne paravanes at leading a works 


ithe idle’ aat Fondo dati os 





1X SOLDIER. . Engineer. ul ae 

4. Repairs f ‘Road s ic pal 
E* atid emake 32 72, Pye ine 
neer 





on of Situations 





Wanted ddvts. see page iii 
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Jan, 23, 1920 





The Gyroscopic Compass: A Non- 
Mathematical Treatment. 


No. II.* 


GyRo-PENDULUM System In Norrts or Sours 
LATITUDES. 


WE have now to explain how the gyro-pendulum 
system manifests its compass-like property when it is 
transferred from the equator to ‘some degree of lati: 
tude north or south. In Fig. 11 we represent the 
system as set up in the latitude of the British Isles. 
The axle is horizontal and the end B is pointing due 
east. In this configuration the earth’s rotation is, 
through the action of gravity on the pendulum bob 8, 
trying to make the wheel turn round the earth’s polar 
axis once every twenty-four hours. As before, in 
accordance with the fundamental property of the 
gyroscope, the wheel will try to set its axle into coin- 
cidence with or parallel with the axis about which it 
is being forced to rotate. In other words, the wheel 
will endeavour to turn in such a way as to align its 
axle along V U with the end B towards U. This 
movement can be effected by a rotation about the 
vertical axis H J through a right angle combined with 
a rotation about the horizontal axis E F through ‘an 
angle @ equal to the latitude of the station at which 
the system is set up. The rotation about the vertical 
axis H J does not result in deflecting the weight 8 
away from the plumb line, and therefore can be com- 
pletely fulfilled. The rotation about the horizontal 
axis does, however, affect the bob. The axle, having 
executed the horizontal portion of its movement, is 
pointing its end B due north, but this end, unlike its 
behaviour at the equator, manifests a desire to rise 
vertically so as to align the axle along VU. Its 
desire to do so is resisted by the bob S and the axle 
therefore fails to complete the full movement. 

The axle is thus held substantially horizontal with 
its end B pointing to the north. As the earth rotates 
the desire of the axle to align itself parallel with the 
polar axis persists. In attempting continuously to 
fulfil this desire it acquires a slight upward tilt, which 
is sufficient to bring the pendulum weight into action. 
With the weight thus slightly deflected towards the 
north a moment is applied to the wheel which tends 
to turn the wheel about the horizontal axis EF in 
such a way as to bring the end B down again to the 
horizontal plane. Such a moment, as we know from 
the fundamental rule of the gyroscope, will actually 
produce precession about the vertical axis H J, the 
direction of this precession being such as to cause the 
end B to move away from the north towards the west. 

The fact, then, that the axle is prevented from 
aligning itself completely parallel with the earth’s 
polar axis thus apparently results, once it has found 
the north, in making it wander, in northern latitudes, 
towards the west. This is not so. Once the axle has 
found the north a steady uniform precession towards 
the west is required to maintain it on the north. 
Thus in Fig. 12 let A be the wheel and axle of the com- 
pass when it finds the north. If the axle maintained 
this alignment then some time later it would assume 
the position shown dotted at D; that is to say, it 
would be pointing towards east of north. To main- 
tain it on the north it must rotate westwardly through 
the angle ¢ in the interval between Aand D. As this 
angle @ grows with the interval the required rotation 
is really equivalent to a steady uniform precession 
towards the west. 

If the compass in Fig. 12 is practically at the north 
pole it is clear that to hold the end B of the axle on 
the north the axle has to precess about the vertical 
axis H J of the compass mounting at the rate” of 
practically one complete revolution per twenty-four 
hours—that is, 0.0007 revolution per minute. At 
the equator the required rate of precession about, H J 
is zero, for any movement about this axis will carry the 
axle away from the north. At intermediate latitudes 
the precession required to hold the, axle on the north 
has an intermediate value.. Its value for any lati- 
tude @ is, in fact, 0.0007 x sin @ in revolutions, per 
minute. 

Thus as the latitude is changed the required rate of 
precession ‘also changes. So, too, does the angle 6, 
Fig. 11, by which the axle fails to reach parallelism 
with the earth’s polar axis, and consequently so does 
the strength with which the axle desires to reach this 
alignment. As the equator is left farther and farther 
behind, then, the axle comes to rest, pointing north 
with a greater arid greater upward tilt from the hori- 
zontal.. The applied: moment of the weight S thus 
increases. It increases just at the rate necessary to 
give the required rate of westerly precession for the 
particular latitude in which the compass is at any 
moment stationed. Should anything prevent the 
axle from acquiring the tilt appropriate to the latitude, 
or should the westerly precession on the vertical axis 
caused by’'this tilt be opposed and reduced in any way, 
the axle will fail to keep on the north and will lag 
behind the meridian with an easterly deviation. We 
shall see later on that the precession about the vertical 
4xis is in some designs of gyro-compass unavoidably 
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opposed and that,as a consequence these compasses 
exhibit a latitude error... 

We have thus shown that, the effort of the compass 
to set its axle parallel with the earth’s polar axis, 
combined, with the action of gravity on the pendulum 
weight, is necessary to the compass if the axle once 
having found the north is, to remain on it, and that, 
this effort of the axle increases in strength the farther 
north-——-or south—the compass is moved from. the 
equator, What, however, this effort gains in strength 
as the angle of latitude increases the effective directive 
force on the compass loses. Thus, in Fig. 11. the 
directive force may. be represented as at f by a line 
parallel with the earth’s polar axis,,. This line repre- 
sents the, itude, of the. compass’s effort to set 
its axle parallel with the polar axis. The speed of the 
spinning wheel and its moment of inertia have not 
been altered by moving.the compass away from the 
equator, nor has the angular speed of the compass 
round. the earth’s axis, for although the compass is 
moving in a circle of reduced radius T B, and therefore, 
is travelling with less linear velocity than at the 
equator, it is still making one turn per twenty-four 
hours round the polar axis of the earth. Thus the 
three factors fixing. the magnitude of the “ directive 
force’ are unaltered. The force f:is thus the same 


day use and yet. be sufficiently delicate to respond to 
the feeble directive forces a ihe effect of which its 
action as a compass depends ?_ From the table given 
pt yang it will have been noted that in the three 
chief types of gyro-compass so far developed the — 
directive forces developed are in two examples greater 
than the corresponding directive force applied to the 
eard of a magnetic , while in the third the 
directive force is materially lower. _Even though they 
were all considerably greater than the force applied 
to the needle of a magnetic compass, some doubt as 
to their sufficiency to effect their work would remain, 
for they have to control sensitive elements, comprising 
a spinning wheel, axle, supporting rings, &c., weighing 
anything from 7 Ib. to about a hundredweight, 
whereas in the ordinary compass the sensitive element 
consisting of the card and its attached magnetic 
needles weighs round about j oz. The actual weights 
of the sensitive elements are given in the following 
table. ; 


Weight of Sensitive Element. 
Anschiitz compass .. aa 165 Jb, 
Sperry compass 100 tb. 
' Brown compass Aha peices 7} bb. 
~ ‘Thomson ic compass .. 178 grains 


Whether or not the directive force developed will 
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FIG. 11—ELEMENTARY COMPASS AT 55 DEG. N. LAT. 


does not, however, act as before, purely about the 
vertical axis H J, but partly about HJ and partly 
about the horizontal axis E F.. It may be regarded 
as a force applied at the end B of the axle and there- 
fore as tending to turn the wheel about an imaginary 
axis ab. We may resolve it into two components 
p and gq, p being at right angles to the axis H J and 
q at right angles to EF. The component q represents 
the magnitude of the upwardly tilting effect; applied 
to the axle by the rotation of the earth. The com- 
ponent p represents the effective directive force tend- 
ing to restore the axle from the deflected position 
represented towards the north in the horizontal plane. 


full force f is 6, the angle of latitude of the station at 
which the compass is set up. The effective directive 
force is thus f cos @, and therefore diminishes. from 
the value f at the equator towards zero as the north— 
or south—pole is approached. 

Reviewing what we have already ‘established, we 
see that a gyroscopic system possessing “‘ three degrees 
of freedom ”’ and having a pendulum weight fixed 
below the wheel manifests a tendency. in all latitudes 
to preserve its axle pointing in the north and south 
direction, a ‘‘ directive force’? or restoring moment 
being developed and applied to the axle if the north 


of the directive force in any given latitude increases 
with the deflection, from zero when the axle is point- 
ing north and south up to a maximum when it is 
aligned east and west. At any given angle of defiec- 
tion of the axle the magnitude of the directive force 
varies with the latitude in which the system is 
stationed, being zero at ‘the north or south (true) 
pole and a maximum at the equator. Finally, at 
any given angle of deflection of the axle and in any 
given latitude the magnitude of the directive force is 
determined by (a) the speed of rotation of the earth 
on its polar axis, (b) the speed of rotation of the spin- 
ning wheel on its axle, and (c): the mass or moment of 
inertia of the spinning wheel. 

We have now to consider several important matters 
affecting the practical application of the gyroscope- 
pendulum combination as a substitute for the mag- 
netic compass. The first practical consideration 
which arises naturally in our minds is the question : 
Can a system be devised and constructed sufficiently 
robust to withstand the trials and knocks of every- 









The angle between this effective component,and the | 


and south position is departed from. _ The magnitude | 


be sufficient to control the movement of the sensitive 
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Fig. 12—COMPASS AT EQUATOR AND NEAR NORTH POLE 


element in a gyro-compass must clearly. depend very 
largely upon the degree of success reached in banish- 
ing friction from the vertical axis about whieh the 
sensitive element moves. Without for the present 
describing the means actually adopted to secure 
virtually frictionless support in the three types of 
gyro-compass, we may say that were they other than 
| very refined no compass action whatever would be 
manifested. In the ,early theoretical days of the 
gyro-compass before sufficiently refined practical 
| constructive methods had been developed, the experi- 
| mental verification of the mathematical results arrived 
at could not be attempted. 

Granted the attainment in practice of a satisfactory 
| frictionless method of supporting the sensitive element, 

we have next to note that the simple gyro-pendulum 
| system which we have been considering would be quite 
| useless as a direction-finding device either at sea or on 
| land by virtue of the fact that the very absence of fric- 
| tion at.the vertical axis would encourage the sensitive 
| element to oscillate from side to side of the meridian 
| under the least. provocation. The period of oscilla- 
| tion would be a prolonged one, much too prolonged, 
| in fact, to permit the true north to be determined by 
| taking the mean of the extreme positions reached 
| by the gyro-axle in the course of its oscillation. 
DAMPED VIBRATIONS. 

We have seen that the simple gyro-pendulum system 
which we have so far been considermg, when placed 
on the equator, manifests a tendency to set its axle 
north and south, that if the axle is deflected towards 
the east a westerly turning directive force is deve- 
loped, and that if the axle is deflected towards the 
west an easterly turning directive force is developed. 

In an ordinary vertical pendulum, Fig. 13, the 
resting position of the bob is at d, If it is swung to 
the position e—towards the east, let us say—the 
weight w of the bob supplies a moment about the _ 
axis at. g, tending to restore the pendulum to its rest- 
ing position; while if it is swung towards the position f 
—towards the west, we may suppose—the moment is 
reversed and again acts to restore the pendulum to 
its resting position. 

The gyro-pendulum system as set up at the equator 
is, it will be seen, subjected to an exactly analogous 
set of forces-when its axle is deflected east or west. 
The system, in fact, constitutes virtually a hori- 
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zontal pendulum, the vertical axis H J being identified 
with the axis at g in the ordinary pendulum. Now 
we know that if we deflect an ordinary pendulum 'to’ 
some such position as ¢ and let it go it will swing 
through the resting position d to a position f equi- 
distant on the other side, and will continue to vibrate 


until friction at the axis g, air resistance, &c., sap its 


original stock of energy communicated to it by the 


initial deflection. ‘The period of vibration—the time 


elapsing between two successive passages of ‘the bob 
in the same direction through thé resting position—is 
détermined by the length of the pendulum and 
remains constant throughout, even when the ampli- 
tude of the swing has fallen off virtually to nothing. 


An exactly analogous state Of affairs exists with the’ 


gyro-pendulum system. If the axle is deflected’ 
towards the east and then let go it will swing back 
under the action of the directive or restoring force 
through the north and south position over to an equal 
angle on the western side and will thereafter vibrate 
back and forth with a constant period, until frictional 
and other losses cause the motion to die away. ‘The 
period of vibration is determined by a complication 
of factors, among which are the. speed at which the 
wheel. is spinning on its axle, the speed of rotation 
of the earth, and the mass of the sensitive element. 
If the sensitive element can be regarded as consisting 
solely of the wheel, then, no matter what may be the 
size of the wheel, so long as it is in the form of a cir- 
cular disc, the period of vibration is determined solely 
by the speed of the wheel and the speed of rotation of 
the earth. For a wheel at the equator running at 
20,000 revolutions per minute the period of vibration 
would “be about 11 seconds. In practice; however, 
the weight of the axle, the inner and outer supporting 
rings—or their equivalents—the pendulum bob and 
various other fittings and adjuncts of a secondary 
nature have tobe added to the weight of the wheel in 
assessing the influence of the sensitiye element upon 
the period of vibration. ‘The greater the mass— 
or more correctly, the moment of inertia—of the 
sensitive element the longer will be the period of 
vibration. In the early—1910—Anschiitz gyro-com- 
pass the sensitive element had a moment of inertia 
such that the period of vibration at the equator was 
just over 61 minutes; that is to say, 334 times as 
long as it would have been if the sensitive element 
had consisted of nothing but the spinning wheel. 

This very prolonged period, were nothing done to 
rectify matters, would be a very serious objection in 
practice to the use of the gyro-compass. The axle, 
if deflected, would take about half an hour to reach 
an equal position on the opposite side of the meridian. 
Hence, if when a compass reading was desired, the 
axle were found to be vibrating, at least half an hour 
would be required to determine the north and south 
direction by observing the two extreme positions of 
the axle and taking the mean. The alternative would 
be to wait until the vibration died away. This 
course would involve, however, a very much greater 
delay, for the virtual absence of friction at the vertical 
axis of the system—an essential, as we have seen, if 
the directive force is to be allowed to come into play 
at all—results in the vibration being practically 
unchecked, so that, once started, it would continue 
almost indefinitely. 

Some means of damping the vibration analogous 
to the damping action of the liquid in a magnetic 
compass must clearly then be provided. Ideally 
the means should be such that if the axle is deflected 
through any angle it will return to the north and 
south position in a “dead beat” manner and not 
swing across the meridian over to the opposite side. 
This ideal cannot be realised in practice. 

Returning to the simple pendulum illustrated in 
Fig. 13 we have to notice that the influence at work 
causing the vibration is the weight of the bob acting 
about the axis at g. This influence is a maximum 
when the bob is at the extreme positions ef and is 
zero when the bob is at d. On the other hand, the 
velocity of the bob is zero at the two extreme positions 
ef and is a maximum at d. During the swing from 
e to d the vibrating influence is helping the motion of 
the bob and the velocity consequently increases. 
At d the vibrating influence disappears, while during 
the swing from d to f it reappears and this time 
opposes the motion of the bob, the velocity of which 
consequently becomes less and less. The movement 
of the bob from d to f in opposition to the vibrating 
influence is achieved by the momentum of the bob 
arising from the velocity which it gathers during ‘its 
swing frometod. For the angle d gf to be equal to 
the angle dge the velocity of the bob as it passes 
through the position d must just be a certain amount, 
no more and no léss, namely, the velocity which a body 
would acquire in falling from'‘rest at the level of the 
bob at e vertically downwards to the level of the bob 
at d. If the velocity of the bob when it swings 
through d is greater than this amount the bob will 
swing beyond the position f. If it is less the bob will 
fail to reach f. 

The analogue of the problem to be solved in con- 
nection with the gyro-compass is to devise some means 
that will rob the pendulum bob on each successive 
swing of some percentage of the velocity with which 
it passed through the resting position d during the 
preceding swing. By so doing we shall obviously 
decrease continuously the angle to which the pendulum 
swings on each side of the position d: Thus instead 
of the swings as traced out on a piece of paper moving 


below the bob being as shown at A, Fig. '14, they will 
‘be of the form represented at B.° The amplitudes, | 
‘instead of remaining ‘of uniform ‘amount practically | 
indefinitely,’ will diminish ‘with each swing ‘until they’ 
become’so small as to be invisible. It is to be noted 
that theoretically the vibrations cannot bé completely | 
suppressed even after an indefinite humber of swings, | 
for if ‘the’ velocity at the resting position is at each | 
swing, ‘say, ‘50° pér ‘cent: less ‘than at the previous’! 
passage it will always be something and never become 
zero. It will, howéver, in “quite a’ sriall numiber of | 
becdme 86 low that the motion 6f the pendulum | 
will be practi ‘undiscernible. THUS with a'50 per | 
cent. decrement the’ velocity at the dighith ‘passage 
of ‘the hob through | the’ résting’ position will be less’ 
than 1 per'cent: of what it was'at the'first passage. | 
It is also to be noted that while the'aniplitudes are | 
decreased in the mariner indicated the periods of the | 
swings are not’ being made less. ‘Th an ordinary | 
penduhim the periéd, as we have Said, dépénds solely | 
upon the léngth and—-within quite Wide limits at’ 
ledst—remains the ‘samé whatever ‘be ‘the angle to | 
which we ‘originally deflect the bob. “We should | 
therefore expect ‘that if the swings ate “darniped” 
in the way shown at B, Fig.’ 14, thé periéd of éach | 
swing would be ‘the same and eqiial to that of the’ 
undamped ‘swings represerited at ‘A. Actually the 
period of a damped vibration is always somewhat 
greater, than that of the same system vibrating freely, 
for by robbing the pendulum of some of its velocity 
at each swing we are) virtually causing the bob to 
pass through the resting position \with the velocity 
of a free swinging pendulum of greater length and 
therefore of increased period. The increase in the 
period of the damped pendulum over the same pendu- 
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FIG. 18—PENDULUM AND COMPASS 


lum when undamped is determined by the. strength 
of the damping means employed, or, in other words, 
on the percentage by which we reduce the velocity | 
at each swing. 

In the early—1910—Anschiitz compass the period 
of vibration at the equator without damping was, as 
we have stated already, about 61 minutes.. With its | 
damping device in action the period of the compass | 
at the equator ‘became approximately 70 minutes. 
In later designs of gyro-compasses the period of the | 
damped vibration is deliberately made 85 minutes 
or thereabouts...A practical advantage—to «be | 
explained later—is secured by adopting this particular | 
value. It is ‘the period which a simple pendulum 
would: have if its length were equal to the radius of 
the earth—4000 miles or so. 

A vibrating pendulum, Fig. 15, will be satisfactorily | 
damped if we can apply to the bob in all positions of | 
its swing a force proportional to the velocity with | 
which the bob is moving at each given instant and | 
directed ‘always so’ as to oppose the motion. At ¢, | 
the position of release after deflection, the bob has | 
no velocity ; the damping force should therefore be | 
zero. As it travels from e to d the bob is gaining | 
velocity ; the damping force should therefore grow | 
from zero to'a maximum at d and be directed at each 





at d—of a lower value than the maximum at the same 


oint during the ] uld_ be-direct 
trong the ‘curv oor Me pum crea h a jt 
d towardsigi © the swing iftern:d-to/h the damp. 


_ During 
ing force, still reversed, should decrease from the 
second maximum value*once more to zero. At the 
start of the second swing the damping force should 
again act from d‘towards é dnd ‘should rise ftom zero 
to a third maximum value ‘at'd—less than either the 


| second: or first, maximum value, and. so. on. until the 


amplitude of the swing is reduced to the required 
degree... It.will be noticed that in a damped vibration 
the mean. position of the;bob on any one swing is 
not, coincident .with, the resting position d, but. lies 
somewhere between,the resting position. and tho 
position from which the bob commences the swing. 
With each passage, of the bob through the resting 
position d@.the value of. the damping force rises to a 
maximum, the value ef which becomes less and less 
on each successive swing... Ultimately, when the. bob 
settles in the resting position the maximum value 
becomes, zero... In. other words, the damping force, 
having completed its work by bringing the bob to 
rest, entirely disappears, and leaves the pendulum 
exactly in the same condition as it would be under 
in the resting position if no damping force had ever 


‘been in action, The pendulum is thus as free as 


formerly to respond, in the. resting position, to a 
vibrating influence, but as soon as it acquires motion 
the damping force is again called into existence to a 
degree directly. dependent on the strength of the 
vibrating influence, with the result that the motion is 
first checked and. then finally stopped. 

ing force required is, as we have said, 
one which at all. times is proportional_in magnitude 
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FIGS. 14 AND 15—DAMPED AND UNDAMPED VIBRATIONS 


to the vélocity of the bob—or what is the same 
thing, to the angular velocity of the pendulum as a 
whole—and which at all times acts to oppose the 
motion of the bob. Metallic friction—say, at the 
supporting axis of the pendulum—although it would 
bring the motion’ to rest sooner or later, would not 
provide a satisfactory damping force, for solid friction 
is independent of the rubbing velocity, at least at 
low speeds such as we are here concerned with. The 
damping force provided by it being constant, would 
not be automatically adjusted to the velocity of the 
bob. It would vanish;' it is trae, when the bob was 
at rest, but as soon as the slightest vibration set in 
it would spring up to its full value straight away and 
would preserve the same value throughout a\large 
swing as throughout a ‘small one. In any event the 
presence of metallic or other solid friction at the point 
in the gyro-compass corresponding ‘to the axis of the 
pendulum—nameély, at the bearings of the vertical 
axis H J—cannot be itted, and must be eliminated 
to the utmost possible degree if the directive force is 
to be ‘sufficient to control’ the movement of the 
sensitive element. 

Fluid friction, on the other hand, would provide a 
satisfactory damping force, for fluid friction is pro- 
portional to the velocity, at least at low speeds. A 


instant tangentially to the curve of swing and act | pendulum vibrating with ite bob in a vessel of water 
from d towards e. During this portion of its swing | or the floating card of an ordinary magnetic compass 1s 
the bob is thus robbed of some of its velocity, so that | satisfactorily damped by fluid friction. In the gyro- 
it fails to rise to the position f and eomes to rest at | compass, however, ‘the motion to be damped is, as 
some point'g. In travelling from d to g the velocity we have seen, an exceedingly slow one, slower in fact 
of the bob is decreasing naturally, and is still further _ than the small hand ofa watch if the deflection of the 
decreased ‘by the damping force. which, acting in the ; axle from the meridian: is initially less than 11} deg. 
same direction as before, falls from'a maximum at d east or west. A fluid damping force would be pro- 
to zero at g. As it moves from g to don the return, portionately low, so that without making the damp- 
stroke the bob gains velocity ;. the damping force | ing elements of enormous size the force derived would 





should therefore increase from zero at g toa maximum | be insignificant and next to uséless for practical pur- 
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poses. As an illustration of this statement it may be 
remarked that in the early Anschiitz compass the 
sensitive element was virtually floated in a bowl of 
mercury. Yet the drag of the mercury, the velocity 
of the vibration being so small, did not measurably 
reduce the amplitudes of the~ vibration during 
observation extending ever several hours. — This 
example is not quite a good one, however, for the 
friction at the surface of a body immersed in. mercury 
would appear to be not of the. fluid deseription, but 
of the solid {type. 

SolidJand fluid friction being thus ruled out, at 
least as direct means of providing the-required damp~ 
ing force, we have to find some other method of apply-| ‘ 
ing it. _ It is, or should be, clear that in whatever way 
the damping force is applied it should originate within 
the sensitive element itself, If it originates outside, 
then its transmission to the sensitive element cannot, 
in view of the fact that its origination, growth, and 
decay are to be controlled by the motion of the 
element, be effected in any conceivable way without 
the introduction of some material connection between 
the element and the outside source of the force. Such 
a connection can only be made frictionless if the 
outside source moves in exact unison with the sensitive 
elemént. If it does so move it clearly ceases to be an 
outside source and becomes really part of the sensitive 
element itself. This consideration suggests generat- 
ing and applying the damping force gyroscopically 
by the exertion of some suitable action on the spin- 
ning wheel itself. 








Evolution of the “ Heavier 
than Air” Flying Machine. 
By C. F. DENDY MARSHALL, M.A. 


Since, for the successful realisation of practical 
flight without the assistance of buoyancy, it has been 
necessary to wait for the production of a motor of a 
sufficient degree of lightness, the balloon, or “ 


The 


aero- 
stat’ principle obtained a start over its rival of more 
than @ century, and in the older works on aeronautics 
completely overshadows the development of the other 
idea, the importance of which was not suspected, 
except by occasional enthusiasts. Consequently, 
much’ has been lost which in the light of the present 
state of the science would doubtless have been of 
interest, and possibly in some’ cases of value. ~ The 
following is an attempt to piece together the story 
by collecting such scraps of information as are to be 
found among the interminable accounts of balloon 
ascents which form the major portion of aeronautical 
history. 

From very remote ages the interest of man has 
been excited, and his ambitions aroused, by the sight 
of birds flying, and especially soaring, in the air, and 
from time to time attempts have been made to emulate 
this process by means of artificial wings, either fixed 
or movable, the operator’ generally projecting himself 
from a tower or wall, and speedily finding his way 
to the ground with a ‘broken leg, or worse. It is by 
no means improbable that the fable of Dedalus is 
founded on the fact of some early attempt of this 
nature. 

The accounts of these experiments, which were 
attended not only by the almost certain risk of what 
is now known as “crashing,” but also with the 
probability of an execution on the accusation of being 
@ magician in the unlikely event of the inventor’s 
hopes being successfully realised, have to be read 
with a very considerable amount of salt. When they 


say that a man “ rose in the air,” all they can be taken | p 


as meaning is that he was out of contact with the 
earth, and the facility with which ridiculous rumours 
are sometimes spread in our times is as nothing com- 
pared with that. which obtained in.times when ignor- 
ance ‘and credulity were a thousand times greater. 
Even in comparatively modern accounts, it is fre- 
quently not made clear whether a certain description 
relates to an actual machine or merely to a proposal 
for one, or whether to a model or a full-sized machine. 
When these accounts are copied by hand after hand 
their obscurity is liable to increase, and the difficulty 
of ascertaining the truth is considerable, sometimes 
insurmountable. 

The earliest suggestions for flying machines pro- 
posed that support should be derived from hollow 
metallic vessels, from which the air had been éxhausted, 
but about 1600 Leonardo da Vinci sketched various 
forms of machines with wing propulsion, and also a 
helicopter. In 1670 Francesco Lana, a Jesuit vriest, 
published a treatise on aerial navigation, the. chief 
part of which was taken up by the description of an 
aerial ship, supported on the principle mentioned 
above, namely vacuous globes, but he also suggested 
the use of wings, with bellows arranged to force air 
against them, actuated by clockwork, an alternative 
method being to flap the wings ditectly by means of 
the mechanism. The earliest. account in which 4 
flight appears to have been something more than, 
@ jump followed by a smash, is that of a Frenchman 
named Besnier, in 1678, who is said to have succeeded 
in gliding across rivers of considerable breadth and 
other obstacles, by starting from an elevated position. 
His apparatus consisted of four wings formed like 
the covers of a book, which were worked by his arms 





and legs, closing on the up stroke and opening on 
the down. 

The year 1680 saw the publication: vof. the i 
edition of a book written by Giovanni Borelli, who 
had died the previous year, called.“ 
Animalium,” containing an analysis of the 
birds, which is little short of marvellou % CO 
the period at which it was written. His fine 
sion was that man would never be able i 


which had been put forward relying on the 
of exhausted metal vessels were eq p 
In 1742 the Marquis de Bacquville is.said te have 

‘risen’ by means of wings from his own’ house, : 
to have directed his course across the Seine. 


striking a fioating laundry on the opposite sid 
the river to that from which he had od, and 
breaking his leg, besides sustaining other i juries 7m 
In the year 1809 a Viennese wate 
Degen, made a machine with wings, and flew i in public 
on several occasions, but derived part of his support 
from a balloon. In the same year Sir George Cayley 
contributed a paper to Nicholson's Journal on-the 
subject of “ Aerial Navigation,” which, taking into 
consideration the state of knowledge at the time, was 
one of the most brilliant scientific essays ever written, 
but nearly a century had-to pass before it was fully 
appreciated. In spite of the success that had been 
attained with balloons at that time, he was a staunch 
advocate of the “ heavier-than-air”’ principle. He 
foreshadowed a gas engine for propulsion, and pointed 
out the large proportion that “lift” bears to “ drift.” 
at small angles of incidence. He carried out te 
experiments on a whirling arm driven by v ts, 
and made a “ glider’? with a surface of 300 squ 
feet, and some toy helicopters. He pointed out that, 
the centre of pressure advanced as the angle dimi- 
nished, and discussed the question of what is now 
called stream line form, laying it down as a maxim 
in the art of aerial navigation that every pound of 
direct resistance that is done away with will support 
30 Ib. of additional weight without any additional 
power. In 1810. pamphlet was published by Thomas 
Walker, a portrait painter of Hull, describing an 
aeroplane propelled by wings operated by the pilot. 
For the next thirty years the records contain little 
but accounts of balloon flights, but in 1843 a deter- 
mined attempt was made to produce a true aeroplane 
by Henson, a civil engineer. It was very widely 
advertised, and on the motion of Mr. Roebuck an 
“* Aerial Transit ’’ Bill was read in Parliament a first, 
time in March. Trials of a model, however, ity 
unsuccessful. It was to be a monoplane propelled 
two air screws driven by a steam engine of — 
design, of 25 to 30 horse-power. The surface 
wings was 4500 square feet, and that of the tail 1600. 
With a weight of 3000 b., the loading was half a 
pound to the square foot, Starting was to be efiected 
by running down an inclined plane. Strenuous efforts 
were made to induce the public to invest’ in “ 
Aerial Steam Transport Company,” but without effect. 
An agreement was entered into by. Henson im 1843, 
establishing a partnership with John Stringfellow. 
The latter succeeded in making a model in 1848 which 
actually flew, the steam engine of which showed 


great ingenuity. He exhibited another model in | gliding 
| 


186s, which will be referred to later. 

About 1860 a number of successful gliding flights| 
were made by Captain Le Bris, a French mariner, 
with an apparatus modelled on the albatross, but 
the experiments had to ‘be abandoned for lack of 
funds. A Parisian photographer, M. Nadar, was a 
keen advocate of a “ heavier-than-air” machine. 
In the hope of obtaining the necessary funds for 
utting his ideas into practice, he constructed in 
1863 a huge balloon which he confi asserted 
would be the last. It was called “ Le ? and 
was about 200ft. high and 74ft. in diameter, being 
calculated to raise 4} tons. He relied:on earning 
large sums by exhibition flights. His idéa was a 
helicopter fitted with a parachute which could be 
extended at will for checking descent. A horizontal 
propeller was also to be provided, revolving faster 
than the helicopter screws. In a paper by M. Barral, 
the French aeronaut, in the Presse Sci 1863, 
a lecture by M. Nadar was mentioned, in the course 
of which he “ presented to the assembly an explana- 
tion of the theory for aerial auto-locomotion by the 
suppression beforehand, and absolutely, of every 
aerostat—i.e., gasbag—and by the employment 
instead of the screw and inclined planes. In recog- 
nising that this theory was not new, since in 1768, 
fifteen years before the ascent of the first Montgolfiére, 
Paucton, the engineer, predicted for the screw its 
employment in aerial navigation, M. Nadar invoked 
the sympathetic concurrence of all to popularise the 
idea and to facilitate at the earliest its practical 
application.”” M. de Landelle confirmed M. Nadar’s 
explanation’ by eausing several models to work, 
constructed according to the system of M. de Ponton 
d’Amécourt, his fellow labourer. These helicopters 
raised themselves automatically, carrying graduated 
weights and “superabundantly demonstrated the 
certitude of the theory.” 

In 1866 the Aeronautical Society of Great ‘Britain 
was founded under the presidency of the Duke of 
Argyll. At its first meeting a remarkable paper on 
* Aerial Locomotion ” was read by F. H. Wenham. 
Tt contained a lucid account of the principles of bird 








, namied | boast about, being onl 





| flight, and pointed out that the supporting planes 


| must be Io narrow, going on to suggest the 
“* Venetian’ blind Sisatlon wa advocated by 


sn, exhibition was held at the 

















covered was not much to 
~164ft. The machine was 
formed on the model of a bat, and was driven by a 
steam engine. Equilibrium, however, was lacking, 
which was also the case with a subsequent machine 
made by the same inventor in 1897, which flew nearly 
1000ft 

From 1889 to 1894 Sir Hiram Maxim was engaged 
on the construction .of his-flying machine. This 
ambitious attempt was abandoned after the machine 
had actually lifted itself from the ground, but was 
partially wrecked and reconstructed. It 
measured 126ft. across weighed nearly $000 Ib. 
About the year 1893 a long series of experiments with 
gliding machines, which were practically aeroplanes 
without engines or pro was commenced -by 
Otto Lilienthal, in 1896. Follow- 
ing in his footsteps came an Englishman—a cousin 
of the writer—Perey “Pileher, who met with the 
same fate in 1899. her had fully conceived the © 
possibilities of the power-driven aeroplane, and - it 
was his intention to apply the petrol engine, then 
in its infancy, to his machine. He was engaged on 
the construction of an engine for this purpose when 

eareer was so unhappily cut short. Experiments 

on similar lines were also being undertaken about 
this time by Messrs. Chanute and Hering in the 
United States. They departed more from the bird 
torm and used biplanes. 

In 1896 Professor 8. P. Langley, of the Smith- 
sonian Institute, W: constructed a model 
of about 14ft. span, weighing 25 Ib., which flew success- 
fully. It was a tandem monoplane propelled by two 
air screws driven by @ steam engine, and not only 
possessed the power of , but also remarkable 
qualities of stability, as ; glided down quietly when 
the steam was exhausted. © A full-sized machine, driven 
by @ 52 horse-power petrol engine, was then con- 
structed with the aid of & grant from the United States 
War Department. Two ettempts tofly it m 1905 
ended in its falling into the Potomac River, owing-to 
defects in the launching apparatus, and further trials 


9th, 1890, but the’ dis 


The | were not carried out at the time, but the machine 


has since been flown successfully. Professor Mont- 
gomery had also devoted himself to the study and 
design of gliders in California, with extraordinary 
success from the point of view of equilibrium. In 
fact, he may be said to have produced a perfect 
machine, as on April 29th, 1905, Maloney 
descended with one from aballoon ata height ‘of 4000f6., 
in perfect safety on his feet. These gliders 
were so beautifully under control that it was possible 
to turn somersaults with them. Maloney, however, 
was killed later, as eee ‘of the breakage of part 
of his machine. 
In 1900 the Wright Brothers, of Dayton, Ohio, 


took up the subject. a Fy with gliding, their 
out in private, led 





public until 1908, when th 
forward by the progress whieh»had been made by 
that time by European aviators. They soon estab- 
lished flight and duration records, which stood for a 
year or so. Their ? were biplanes which 
regres @ special starting apparatus, operated by a 

t. The problem was now solved, and the years 

have cleghed since 1908 have seen a develop- 
a unparalleled in the world’s history, and one 
which, in view of the fact that there is now no other 
element available for exploration, can never be 
repeated. 








Tue disaster near Firozabad, on the East Indian Rail- 
way, on June 19th last, to which we referred at the time, 
was caused by the driver of.a s train being given, and 
starting away with, a token fo r the Firozabad-Harangau 
section and, entering the Firozabad. Makkhanpur sec- 
tion, and coming into collision with a passenger train 
approaching Firozabad and for which the above-named 
token had been withdrawn, As the driver was killed it 
cannot be cleared up who gave him the token nor why he 
started with it. Fifteen passengers were killed as a result 
of the collision, but. the fire which followed the collision 
caused a large number of deaths—estimated between 100 
and 300. A court of inquiry recommended the intro- 
duction of some system which would make it more difficult 
for drivers to start with a wrong token ; an improvement 
in the headlights of engines on single lines ; electric light 
fer all passenger vehicles; provision of tools, fire extin- 
quishing appliances, and collapsible ladders on all trains 


carrying passengers. 
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Short Histories. of Famous Firms. 
No. Le 


Historicatty the Vulcan Works at Newton-le- 
Willows is one of the most interesting of the group of 
locomotive building establishments in this country. 
The founder was Charles Tayleur, with whom was 
associated at some time or,other men whose names 
have helped to make locomotive history. The first 
and most prominent among them was Robert 
Stephenson, who subsequently retired from the firm 
to take up the appointment of engineer-in-chief to 
the London and Birmingham Railway. There is 
some uncertainty about the exacte date when the 
original works were erected, but it seems probable that 
building operations were begun in 1830 and that the 
works were completed in 1832. It was not very long 
before the senior Tayleur handed over the control of the 
establishment to his son, who was also named Charles, 
and when th» latt2r’s health failed the management 
devolved upon a third member of the family—Mr. 
Henry T. Tayleur. 

It seems that at this period the works manager was 
Mr. Loam, while Mr. Kirtley, later locomotive super- 
intendent of the Midland Railway, was in charge of 
the shop engine. It is on record that Mr. Kirtley, 
in his desire to force the engine to the utmost, brought 
about the bursting of the cylinder and that Mr. Loam 
had the pieces of the cylinder carefully put in their 
places with cement and hoop iron bands and thus 
kept the machinery running for some time afterwards. 
Mr. Loam was succeeded in the management by Mr. 
Woods, and about the year 1842 Mr. Dupré was taken 
into partnership. It was due to Mr. Dupré that 
Mr. Diibs was introduced as the works manager. 
Mr. Dupré did not remain long. He left the firm in 
1845, two years after Mr. Edward Tayleur joined the 
firm. Changes seem to have been very frequen at 
this period. In 1847 Mr. George Samuel Sanderson 
entered into partnership with Messrs. Charles and 
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THE VULCAN COMPANY’S FIRST LOCOMOTIVE 





Edward Tayleur, and these three gentlemen were 
responsible for the initiation of the Bank Quay 
Foundry at Warrington, which is some four miles 
distant. These works were built and equipped for 
the purposg of making gun, shot and shell, heavy 
castings, and shipbuilding, and the first iron sea- 
going ship—a tea clipper—was built at the works, 
but the precise date is not known. It was probably 
about 1852. The ship was called Tayleur and was 
wrecked off Lambay Island, near Dublin, on her first 
voyage. The Tayleur was the¥first of a series of 
similar vessels built at the Bank Quay Works. 

The Vulcan Works was turned into a limited 
liability company in 1864, and Mr. W. F. Gooch, 
brother of Sir Daniel Gooch, became general manager, 
a post which he held until 1892, when he was succeeded 
by Mr.—now Sir—W. Collingwood, the present 
managing director. It seems probable that Sir Daniel 
Gooch served his apprenticeship at Newton-le- Willows. 
He was then: plain Daniel Gooch and was the first 
man to drive a Royal train. The first delivery of a 
locomotive on record at the Vuléan Works was in 
1833, when Mr. Hargreaves, of Bolton, received the 
two first engines, namely, No. 1 Tayleur and No. 2 
Stephenson. An illustration of the Tayleur is given 
herewith. The engines were identical, with inside 
cylinders llin. diameter by I6in. stroke, and four 
wheels 4ft. Sin. diameter. In the same year two of 
the earliest locomotives to be imported into America 
from this country were constructed at the Vulcan 
Works. They were bogie engines with single driving 
wheels, The makers’ numbers were 4 and 5 and the 
engines were named “‘ Fire Fly ’’ and ‘“‘ Réd Rover.” 
They were for service on the Camden and Woodbury 
Railroad. These engines had cylinders 9in. diameter 
by 14in. stroke. The boiler was 2ft. Tin. diameter 
by 6ft. long, wheel base 10ft. 4in., and the total length 
of the engine 14ft. 9in. Later, in 1852, the Vulcan 
company received orders for fifteen passenger and 
ten goods tender engines for the East Indian Railway 
Company, and in 1871 the first locomotive to run in 
Japan was built in these works. On page 84 are given 
illustrations and the principal dimensions of a number 





of other locomotives turned out from the Vulcan 
Works. 

The Bank Quay Foundry was closed down in 1854, 
but the work carried out there deserves to be placed 
on record in these pages. One of the most important 
engineering jobs was the construction of a pair of 
huge hydraulie presses for lifting into place the tubes 
for the Britannia Bridge across the Menai Straits. 
These presses stood on the piers or girders spanning 
channels in the faces of the piers. From a crosshead 
on top of the press ram descended flat-link chains, 
the links being 6ft. long between the centres. The 
ram was lowered, the chains secured to the ends of the 
girders, pumping commenced, and the great tube was 
raised 6ft. There it was secured partly by packing 
and partly by locking the chains. The ram was then 
dropped, one set of links taken out, the crosshead 
again secured and the tube pumped up another 
6ft.,and soon. The internal diameter of the cylinder 
was 22in., the external diameter 48in., and the length 
9ft. 1jin. The maximum weight supported by a pair 
of beams 17ft. long, on which the press rested, was 
1144 tons, and the hydraulic pressure was a little 
under 4 tons per square inch. 

The Vulean Foundry Company is naturally proud 
of its old traditions and associations, and amongst 
its treasured relics there is a stone which formed part 
of the old buildings. This stone has or had engraved 
upon it the letters T and 8 and the date 1832. The 
letter T stood for Tayleur and the S for Stephenson. 
Another relic is a bronze visage which was formerly 
placed over the entrance to the shops. It is known 
as the Vulcan visage and represents Vulcan surrounded 
by lightning flashes. 

The works under Sir William Collingwood’s direc- 
tion have grown to a size which its founders would 
scarcely have anticipated. They stand in 49 ‘acres 
of ground, 12 of which are covered with buildings 
replete with all the most up-to-date machinery and 
appliances.for the building of locomotives. Exten- 
sions are in progress to cope with the world’s demands 
for locomotive power, and with the present enter- 
prising management there is every reason to believe 
that the works will continue to expand still further 
in the near future. 








The Microscope. 





A symposium on ‘“‘ The Microscope: Its Design, 
“onstruction, and Application,” which was held on 
Wednesday, January 14th, by the Faraday Society, 
the Royal Microscopical Society, the Optical Society, 
and the Photomicrographie Society, was about as 
complete an affair as it was possible to make it. The 
idea of holding such a meeting originated with Sir 
Robert Hadfield, who presided, and, as some forty 
papers and addresses were presented, although, of 
course, they could not all be read, it will be evident 
that few, if any, aspects of the design, construction, 
and application of the microscope were left untouched. 


-|In addition, there was a comprehensive exhibition 


dealing with the whole subject. It will therefore only 
be possible to deal briefly with what actually took 
place at the meeting, which lasted from 4.15 until 
10.30 p.m., with an interval for dinner, at which Sir 
Robert Hadfield entertained a large company, includ- 
ing Lord Moulton, Dr. J. E. Stead, the Presidents 
of the other societies concerned with the symposium, 
and many others, the number of guests exceeding 
one hundred. 

Sir Robert’s introductory address took the form 
of a forty-two page document dealing with the history 
and use of the microscope as applied to metallurgy. 
Sir Robert Hadfield also. contributed a special paper, 
with Mr. T. G. Elliott, entitled ‘‘ Photomicrographs 
of Iron and Steel at High Magnification,” to_which 
reference will be made later. __ 

The objects of the symposium, Sir Robert pointed 
out, were (1) improvement in the technique of the 
microscope itself, including its manufacture; (2) 
improvement in lensés, including eye pieces and objec- 
tives of high power ;. (3) improved application of the 
microscope for research in ferrous and non-ferrous 
metallurgy. Much familiar ground was gone over in 
emphasising the importance of this country being 
independent of foreign supplies of optical glass in 
future, but the lesson still needs to be driven home. 
Sir Robert pointed out that, notwithstanding the 
many advances made during the war by the chemist, 
the electrical engineer, the metallurgist, the engineer, 
and others, no special claim could be made that much 
progress had been made by the microscopist. As 
far as could be gathered, the methods and appliances 
now used did not show great. advance on those used 
before the war. That did not indicate, however, that 
knowledge had not been accumulated. Reference 
was made to the excellent work carried out at the 
National Physical Laboratory, where systematic 
work on the attack of various refractory bodies by 
molten glass under carefully standardised conditions 
had been continued, together with work on the pro- 
duction of crucibles increasingly resistant to such 
attack. Progress had also been made in the appliea- 
tion of fused zirconia as a lining for crucibles. In 
the course of that work special phenomena had been 
observed in the attack which occurs in some cases at 
the bottom of the crucible and in others at the level 





of the surface of the glass, and a method of preventing 
the worst features of such attack had been tried and 
found suecessful in model experiments. 

Apart from these general remarks, the President’s 
address was divided into eight other sections, includ- 
ing history, modern work, ferrous metallography, 
standard magnifications for photomicrographs, crys- 
tallography, and the ultramieroscope. It is obviously 
quite impossible to deal in detail with any of this 
matter, but one or two interesting items may be 
picked out. It cannot be too well recognised that the 
manufacturers of microscopes worked under great 
difficulties during the war, and it was not until after 
November 11th, 1918, we are told, that any micro- 
scopes were allowed to be made, all the factories being 
engaged on other optical instruments. Makers, how- 
ever, are now spending large sums in manufacturing 
tools for the production of microscopes, many of 
them to be made under the specifications prepared 
by the Committee on Microscopes appointed by the 
British Science Guild. With regard to raw materials, 
Professor J. C. McLennan, F.R.S., of the University 
of Toronto, who was in England during the war, 
states that he has examined the fluorite from South 
Africa, and found it to be of excellent quality, and it 
is possible that it may be used in the manufacture of 
glass suitable for high-power objectives. Dr. Robert 
Mond, the Hon. Treasurer of the Faraday Society, 
is also investigating supplies of fluorite in Canada. 
Although Sir Robert finds the best results are at 
present obtained in the Hadfield Laboratory when 
using foreign objectives of the apochromatic series, 
he is convinced from similar objectives made by 
British firms which he has handled that it will not 
be. long before British apochromats will be made 
equal in every respect to the foreign ones.’ He in- 
stanced a photomicrograph of a specimen of steel taken 
with two objectives—one foreign, 2mm., and an 
English one—under the same conditions, and agrees 
that there is very little to choose between them from 
the point of view of resolution and flatness of field. 
Incidentally, a strong recommendation is made for 
standardisation of magnifications for photomicro- 
graphic purposes. 

Mr. J. E. Barnard, President of the Royal Micro- 
scopical Society, followed with a general survey 
of the whole subject of microscopy, and pointed out 
that the use of the microscope in metallurgy had not 
received the attention it ought to have done. Ninety 
per cent. of the microscopes in use at the present time 
were in the hands of biologists. He commented upon 
the instability of most microscopes, and urged that 
that was a point which needed the greatest attention 
at the present moment. The most important and 
interesting part of this address, however, was the 
reference to the work done by the author in the use 
of ultra-violet rays for photomicrographie work, 
and the lantern slides demonstrated how. by that 
means, the existence of structure was determined 
when in ordinary circumstances it was invisible. 
This work at present is in an early stage, but it clearly 
holds great possibilities. Finally, Mr. Barnard drew 
attention to the neéd for more research, and” also 
facilities for the education of users of the microscope, 
because without this latter it was useless for manu- 
facturers to worry about improving the apparatus. 

Mr. F. Martin Duncan, President of the Photo- 
micrographic Society, gave a history of the design 
of photomicrographic apparatus, and indicated lines 
of progress which experience during the war had 
shown to be necessary. 

Sir Herbert Jackson referred to the work done in 
recent years by British glass makers, and said he was 
confident they were capable of producing any glass 
which might be called for. There was a great deal 
yet to be done, not on their part so much, as on the 
part of those whose duty it was to make investigations 
with the object of obtaining new glasses with optical 
constants different from those which had been made 
hitherto. Whilst in the early history of the micro- 
scope, England had taken the initiative, there had 
been too much tendency in later years to follow 
others. The facilities for research which now existed 
should change that attitude of mind, and the bright 
promise of future development which now lay before 
us would not fail of fulfilment through lack of means 
to enable experiments to be carried out in factories. 
Unless this were done, the hoped-for progress would not 
be fulfilled. He contrasted the methods of education 
in spectroscopy and microscopy to the detriment of 
the latter, and outlined the type of education in 
microscopy which he would like to see. 

‘** The Mechanical Design of Microscopes ”’ was dealt 
with by Professor F. J. Cheshire, President of the 
Optical Society and Director of the School of Technical 
Optics. The keynote of the paper was the author’s 
experience at the Ministry of Munitions, where, he 
said, he had many alarming and disquieting experi- 
ences. One of the most disquieting was that when 
specifications were sent around for optical munitions 
the manufacturers frequently brought them back 
and said it was utterly impossible to make the 
apparatus under modern workshop conditions. The 
simple fact of the matter was, he added, that there 
was no idea of mass production. When England could 
produce microscopes in large quantities her success 
in the markets of the world would be assured. Special 
machinery was now more essential than skilled crafts- 
men. At the same time there was the danger that 
mass production would lead to the perpetuation of 
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old designs, because when a manufacturer had spent 
money on plant it often paid him to buy up patents 
for improvements and to throw them away. 

Dr. R. Mullineux Walmsley, who attended as the 
representative of the British Science Guild, described 
the steps which were taken to bring British opttfcal 
glass and microscope manufacturers together. A con- 
ference took place in May, 1915, between manufac- 
turers and representatives of various Government 
departments and certain well-known private users. 
Standardisation was generally recognised as essential, 
and a Committee was appointed, with Sir Ronald 
Ross as Chairman. That Committee reported in 
October, 1915, and draft specifications were published 
for three types of microscope—(1) an instrument for 
general use, (2) one for pathological advanced work, 
and (3) an instrument for research work. It was 
felt, however, that these did not cover the whole 
ground; consequently another Committee was op- 
pointed under the chairmanship of Dr. Walmsley to 
consider special types to be subjected to standardisa- 
tion. This Committee has prepared draft specifica- 
tions for three other types of microscope, including 
one for metallurgical work. These specifications 
were published during 1916, but the trade decided 
that nothing could be done during the war. In the 
meintime. the specifications have been re-drafted and 
will be published by the end of this month. 

In a paper on ** The Requirements of a Petrological 
Microscope,” Dr. J. W. Evans said that the reason 
why the Germans could turn out comparatively cheap 
microscopes in large numbers was because they had 
a large clientele all over the world. If we desired to 
attain such a position, we must devise new types and 
bring users all over the world to realise that if they 
wanted up-to-date instruments they must come to 
this country. 

Three papers by manufacturers of microscopes 
followed The first was by Mr. Conrad Beck, who, 
dealing with ““The Standard Microscope,” said that 
manufacturers during the war had to devote attention 
to turning out an instrument which was useless for 
peace purposes. Since the Armistice it had been 
necessary to organise the factories with a view to’ 
mass production. If it had not been for the sym- 
posium taking place on this particular date, he 
would rather have said nothing about the standard 
microscope until there was a large supply of instru- 
ménts actually available; but he anticipated that 
there would be a considerable supply by April, 
because all the parts were now on the machines. 
There had not been, as many people imagined, a 
suspended animation in the factories of the makers. 
On the question of research, he contended that it 
was not the work of the Scientific Instrument Re- 
search Association to carry out experiments which 
were for the benefit of science generally. Investiga- 
tions into the principles must be carried out inde- 
pendently of the makers, but when it could be shown 
that modifications were necessary, then the Scientific 
Instrument Research Association would be pleased 
to see how far practical effect could be given to any 
recommendations put before it. 

Mr. J. Watson Baker said that an important 
reason why the microscope was not manufactured by 
a larger number of firms in this country was not 
merely on account of the technical difficulties, but 
because the work was regarded as unremunerative. 
One large optical firm at least had micrescopes in 
its post-war programme, but on studying the question 
it was found to offer such a small return for the effort 
and outlay that the project was abandoned, and 
financial men showed no disposition to embark 
capital in a busiriess of so highly technical a character. 
Thus it came about that manufacturers were thrown 
very much on their own resources. If capital were 
forthcoming on a generous scale, progress would be 
hastened, and the whole business of microscope manu- 
facture established on a firm basis. He regarded 
the preparation of the standard specifications as a 
great step forward for optical manufacturers. Works 
and manufacturing facilities had grown very sub- 
stantially during the war, but the hand workers of 
the past had been greatly reduced by death and 
dispersal, and it was no longer possible to make micro- 
scopes in sufficient quantities in. the customary 
manner of bygone days. Thus machine-made micro- 
scopes would come into the market in increasing 
numbers, and the refined special work of first-class 
instruments reserved for the few hand workers avail- 
able. If the English microseope was to be firmly 
established, however, it would require the whole- 
hearted support and recommendation of leaders in 
this country, and a generous patience while the pre- 
preparation and supply of all that was needed was 
taking place. His own firm had already introduced 
a microscope to the specification of the British Science 
Guild for pathological work and supplies would be 
available in the course of a week or two. 

Mr. Powell Swift described in detail some mechani- 
cal improvements which have been carried out in 
microscopes as the result of consultations between 
Messrs. R. and J. Beck, Sir Herbert Jackson, and Mr. 
J. EK. Barnard. 

In the discussion on these three papers, Mr. J. E. 
Barnard said that Messrs. Swift had quite recently 
manufactured a series of apochromatice lenses, of the 
superiority of which they were so conscious that they 
desired that a committee of experts should investi- 
gate them and report. He proposed, therefore, that 





Sir Robert Hadfield, the Presidents for the time being 
of the Royal Microscopical, Optical and Photo- 
micrographical Societies, Sir George Beilby, and 
perhaps some other users should be constituted a 
committee for this purpose. 


Mr. Conrad Beck inquired whether other English’ 


firms would be able to submit apochromatic lenses to 
this committee. 

Mr. Barnard said there would be no objection to 
that being done. 

Dr. Mullineux Walmsley said he held the opinion 
that until the Colleges supplied the manufacturers 
with an adequate supply of skilled men for inspection 
Pp » manufacturers could not reach the position 
in the markets of the world they ought to. The 
whole success of the engineering industry was due to 
efficient inspection departments, and if the same 
degree of perfection was reached in the inspection 
departments of microscope manufacturers, we need 
not fear the competition of France and America, 
which would be much more severe in the near future 
than that of Germany. 

Colonel Giffard said his experience with apochro- 
matic combinations was that they did not give 
sufficiently long foci for, microscopic objectives. 
He had therefore been led to the conclusion that the 
so-called apochromatic objectives for microscopes, 
excellent as they were, were not true apochromatics. 

Commander-Instructor M. A. Ainsley said he had 
English objectives equal in every way to the famous 
Zeiss 4 mm. objectives, but the British optician could 
not produce them with regularity and uniformity. 
Whilst the Continental opticians seemed to have a 
habit of turning out what he might call objectives of 
83 to 85 per cent, perfection, English opticians at 
times turned out something very fine—95 per cent. 
perfection—but at others they turned out objectives 
of only 60 per cent. perfection. We did not want 
95 per cent. perfection in 10 per cent. of the cases 
and the remainder under 60 per cent. He could 
fully echo what had been said as to the absolute 
quality of possible work of English opticians, but he 
wished they would always do it. 

Dr. Bousfield said he had had a British-made 
apochromatic lens which was absolutely perfect, but 
it suffered from the same fault that the Zeiss lenses, 
viz., the glass was quickly attacked by the atmos- 
phere, and if the glass was made more resistant the 
qualities of the lens suffered considerably. 

Dr. W. Rosenhain expressed the hope that the need 
for improving the ‘quality of British optical glass 
would not be overlooked in the desire to turn out 
cheap apparatus in large quantities. 

A little later in the evening Dr. Rosenhain gave 
the first of a series of papers relating to metallurgy 
and metallography. After summarising briefly some 
of the points in the mechanical design of microscopes 
for metallurgical purposes, he pointed out that the 
requirements of metallurgy demanded the best, and 
even more than the best, that optical achievements 
could provide. There was need for a higher resolving 
power which would allow of the employment of a 
much higher useful magnification. Higher magni- 
fication alone was quite useless, and what must be 
looked for was higher resolving power. The theo- 
retical possibilities of using a much shorter wave 
length had been referred to, and Mr. Barnard had 
been singularly successful in utilising the short wave 
length in visible light for photomicrographie work 
in thin sections. He himself, about seven or eight 
years ago, was able to obtain a complete outfit of 
Zeiss apparatus for this purpose, and spent a consider- 
able time in endeavouring to use it, but the results 
were extremely disappointing. An attempt to ‘use 
high-power monochromatic immersion lenses failed 
entirely, for the reason that he always got milky 
images, due to fluorescence, which had an actinic 
effect on the photographic plate. He was not san- 
guine of the results which could be obtained with 
any kind of invisible. radiation, for the reason that 
they only had photographs, which as a means of 
of actual microscopic examination were not satis- 
factory. Until we could get some means of looking 
at large areas by visual examination, he doubted 
whether more than a limited result would be obtained. 
Higher resolving power would be possible with glass 
of higher refractive index, but a range of glass was 
strictly limited within certain limits of refractive 
index. He had given the values on previous occa- 
sions, and the limitation was due apparently to quite 
definite physical* and chemical causes. Glasses 
having very low or very high refractive indices, were 
virulent chemical agents in their action upon anything 
with which they came in contact, and he thought the 
explanation lay in the nature of the crystalline struc- 
ture of glass of high refractive index. But he believed 
crystals could be grown artificially which would give 
the properties needed in a glass of high refractive 
index, and’ he théught the time had come when we 
should proceed on those lines. The lenses he ordi- 
narily used had focal lengths of 16 mm., 8 mm., and 
4 mm. (dry series) and 2 mm. and 3 mm. (oil immer- 
sion), but a demand existed, and was becoming 
increasingly important, for first-class objectives of 
long foeus. Dr. Rosenhain said he would welcome 
such objectives cf focal lengths of 30 mm., 50 mm., 
and 75 mm., suitable mainly for photographic pur- 
poses, but it would be an advantage if they could be 
so designed as to work with a low-power eye piece, so 
that they could also be used for visual work. 





Dr. C. H. Desch, in a paper on “‘ The Construction 
and Design of Metallurgical Microscopes,’ dealt in 
detail with the principal, parts of »the instrument, 
and pointed out the imperfections which menifest 
themselves in practical use. 

An important, paper was that by Sir Robert Had- 
field and Mr. T. G. Elliott entitled ‘‘ Photomicro- 
graphs of Steel and Iron Sections at High Magni- 
fications.’”” The authors point out that further pro- 
gress in metallography depends essentially on the 
use of, more powerful microscopes giving higher 
magnifications allied with increased resolving power. 
To that end they have carried out an extensive re- 
search on iron and steel sections up to a magnifica- 
tion of 8000 diameters. The paper is accompanied 
by eight plates containing twenty-six photomicro- 
graphs, the first two being selected from one of 
Sorby’s earlier papers at nine magnifications, the 
remainder being obtained by the authors under 
various conditions of magnifications from 100 to 8000. 
Special attention may be drawn to an illustration of 
the microstructure of an annéaled alloy steel contain- 
ing 84 per cent. carbon and 1.12 per cent. chromium. 
This is shown at four different magnifications, and, 
although the resolution is the same because the same 
objective was used in each case, the effect of the 
increased magnification is to show in a striking 
manner the alternate white and dark ccnstituents 
of the lamellar pearlite. This effect is further empha- 
sised in a photograph of the same section at 8000 
magnifications. ‘The authors agree there is no doubt 
that this magnification taxed the lens somewhat 
beyond its capacity ; however, the photograph is a 
good one, and shows the limit obtainable with the 
apparatus available at the present time. Photo- 
micrographs of larger segtions than 1500 have rarely 
been published, and the author’s series of photo- 
graphs at 5000 and upwards. to 8000 magnifications 
are of extreme interest.. Another matter referred to 
is proper etching. Deep etching is fatal; it causes 
pits and furrows in the surface of the piece which 
extend beyond the range of depth of focus, which, 
with a high-power objective, is naturally very limited. 
Therefore the most delicate etching is necessary, 
and it is usually found by the authors to be best 
obtained with 5 per cent. picric acid in alcohol. 

The value of higher magnification especially is 
illustrated in the photomicrographs reproduced in the 
paper, and the authors think it can be emphasised 
as the result of this research. These photographs 
show at higher magnifications in a striking manner 
the details of a structure which at lower magnifica- 
tions are only very indistinctly seen ; at the seme time, 
the authors admit that they have not led to any 
absolutely new discovery in the microstructure of 
steel, and it is quite evident that there is an im- 
portant field open for further investigations in that 
direction. During the past few months, also, the 
authors have been prosecuting inquiries in different 
directions with a view to obtaining apparatus which 
would enable them to attain much higher resolution 
than has been practicable with the apparatus at their 
disposal hitherto. While, so far, they have not been 
able to do this, several makers of apparatus and 
objectives in this country are working at the problem, 
and it is felt that it will soon be solved. The prssi 
bilities of ultra-violet light for microphotography 
applied to metal sections have also come within the 
scope of the authors. 

Dr. F. C. Thompson, who had also prepared a 
paper on “ High-power Photomicrography of Metals,” 
was only able briefly to outline what he had written. 
The best method of approach to the very *high magni- 
fications which had been suggested was at the present 
time in the use of ultra-violet light of very short 
wave length. Since glass was opaque to such yibra- 
tions, quartz, or fused silica, must be used as the 
optical material of all lenses, vertical illuminators, &c. 
The Davidson “ super-microscope,” claims for which 
up to 15,000 diameters have been made, was discussed. 
The claim put forward that the instrument possesses 
great depth of focus is, in Dr. Thompsen’s opinion, 
an admission that the resolving power is poor, since 
these two factors vary inversely as each other. Since 
for the purpose of high magnification of metallic 
strueture depth of focus is of no importance, while 
resolution is a matter of prime weight, the point as 
to poor resolving power is regarded as still further 
substantiated. Dr. Thompson pointed out another 
direction in which modifications of existing methods 
might be made. Cases may well arise, he says, in 
which extremely ob'ique rays would reveal a struc- 
ture in what, when viewed directly, appears to be a 
structureless constituent. The insertion of suitable 
diaphragms behind the back lens to effect this would 
facilitate at times the resolution of a “line” into 
its component dots. The general rendering of an 
object would be deleteriously affected by such a 
procedure, but in certain cases distinct advantages 
might be gained. 

The final paper read at the meeting was one by Mr. 
J. H. G. Monypenny, which was a plea for the greater 
study of the technique of the photomicrography of 
metals ; the conditions which appeared to the author 
necessary to secure good photomicrographs of metals 
and the means he has devised from time to time to 
fulfil these conditions, were set out in the paper in 
great detail. 

Closing time had almost ‘been reached, and ‘the 
President regretted that there was no time for dis- 
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cussion of the papers. As Sheffield is so intimately 
associated with the microscope, he suggested to Dr. 
W. H. Hatfield, as President of one of the Sheffield 
technical societies, that the series of papers dealing 
with metallurgy and metallography should be dis- 
cussed in Sheffield. 

Dr. Hatfield gladly accepted the. proposal, and 
asked. for, copies..of the papers to be sent there, pro- 
mising a copy of the discussion in return for inclusion 
in the final publication.’ Incidentally, Dr. Hatfield 
remarked, in congratulating the President on the 
paper by himself and Mr. Elliott, that, whilst he also 
had obtained photomicrographs at 8000 magnifica - 
tions, 1000 magnifications really represented the 
limit of adequate resolution which was generally 
obtained in practice, and that if these so-called higher 
magnifications were obtained, what was secured was 
larger pictures. Very little more information .was 
obtained as to the structure of the materials. For the 
moment he felt that 1000 was the practical limit, 
and it was up to the makers of microscopes to provide 
instruments which at higher magnifications would 
give more fundamental, knowledge. There was, for 
instance, the question of notched bar brittleness, 
which at present was a difficulty which could not be 
solved by the microscope! He felt, however, that 
metallurgists had a right to expect that it should be 
capable of solution in that way. Again, there was 
the problem of the cause of the effect of cold work on 
all metals. Both these problems were dependent for 
solution upon manufacturers of microscopes. 

We have outlined briefly those papers which there 
was time actually to take at the meeting. In the 
remainder, making up a total of about forty, -there 
are many equally valuable and interesting ones, but 
it is obviously impossible here to give even an outline 
of their contents. America contributed several 
valuable papers, whilst others came. from France 
ani Italy. There is little doubt that the symposium 
will do all that can humanly be done at the moment 
to advance the cause of the development and applica- 
tion of the microscope, and the highest praise is.due 
to Sir Robert Hadfield and those who worked with 
him in making the necessary arrangements. 

One fact of domestic interest concerning the 
Faraday Society may be mentioned. There. were 
present at the meeting, with one exception, all the 
Founders of the Faraday Society, viz., Mr. Sherard 
Cowper Coles, Mr. W. R..Cooper, Professor F. G. 
Donnan, Dr. F. M. Perkin, Mr. Alexander Siemens, 
Mr. James Swinburne, and Mr. F.S. Spiers. 





The Railway Rates “Advisory 
Committee’s Report. 


In an explanatory statement, made on the 29th ultimo, 
by the Parliamentary Secretary to the Ministry of Trans- 
port on the subject of the.increase in railway rates, that 
gentleman promised that the report of the Advisory Com- 
mittee, on whose recommendations the increases were 
being made, should be published in full. That. promise 
was redeemed on the 16th instant, when White Paper, 
Cmd. 525, was presented. 

The report states that the Committee was advised in 
its memorandum of reference that a net increase of revenue 
of not less than £45,000,000 per annum was necessary, and 
on December 10th a further memorandum, stating that a 
further sum of £5,000,000 was necessary, was received. 
As the provision of these sums was urgent the Committee 
came to the conclusion that time would not allow of a 
detailed consideration of the very large number of separate 
charges or a revision of the railway classifications. Such 
an investigation would in all probability occupy a year or 
longer, and the Committee considered, therefore, that an 
interim revision of rates upon general lines, upon a more 
or less uniform basis, ought to be made at once. The 
elaboration of the principles governing railway rates for 
goods traffic and the classification of goods for the purpose 
of such rates was to be postponed until the next—/.¢., this— 
year. 

The Ministry of Transport supplied the Committee with 
certain facts and figures for the purpose, of estimating the 
effect upon revenue of any changes that might be recom- 
mended, and other detailed information and explanations 
were furnished by representative goods and passenger 
traffic managers. Conferences were, held with repre- 
sentatives of the Mining Association, of trade, and agricul- 
ture. Labour was invited to assist, but did not do so. 

The Act requires that, unless the Committee thinks it 
unnecessary or inadvisable, public notice must be given, 
a public inquiry must be held, &c. Seeing that in the 
case of such general and uniform revisions as were pro- 
posed individual interests were not separately concerned, 
and that such an inquiry would cause delay and confusion, 
the Committee considered this step unnecessary and unde- 
sirable. When, at a later date, rates and classifications 
are dealt with, other considerations will apply and the 
question of holding an inquiry in public, and as to what 
persons and classes of persons shall be heard, will then be 
reconsidered. t 

It was accepted that the great increases of cost in the 
management and conduct of railways fell, relatively, more 
heavily upon short-distance traffic than upon heng-distance 
traffic, and that the latter was more remunerative to the 
railway companies than the former. To adopt a per- 
centage increase only would put upon the long-distance 
traffic a disproportionate share of the increased cost. of 
shunting, handling, and cartage, seeing that the long-dis- 
tance. traffic carries higher actual rates. .It was further 
recommended that in addition an extra charge should be 
made upon rates which include collection and. delivery, 
deeming this right in consequence of the very great increase 
which has taken place in the expense of cartage. More- 





over, the higher classes of goods should, in fairness, bear 
both a higher flat rate and a higher percentage of increase 
than the lower classes of goods. 

The Committee made inquiries, as to whether the pro- 
posed increase in rates would result in a diminution in the 
volume of goods carried and a consequent reduction in 
receipts. It was advised that in existing circumstances it 
was not probable that there would be any appreciable 
diminution in Great Britain, although a reduction of 10 per 
cent. might be possible in Ireland. At this point the 
report contains the important observation that in a few 
years’ time circumstances may have changed, trade may 
be less vigorous, competition by sea and canal may have 
revived, and competition by road may, have increased. 
If this should prove to be the case the situation will have, 
then, to be reconsidered, 

After remarking that advice on the subject of demurrage 
had already been given, the report states that the Com- 
mittee proposes, when in possession of the necessary 
materials, to submit to the Minister advice upon the 
question of siding rent and services rendered to traders 
either free or at a nominal charge. It is estimated that 
these charges might produce an additional revenue of 
about £250,000. 

The position of Ireland requires special consideration. 
The deficiency in that. country amounts to approximately 
£2,500,000, even after taking into account certain increases 
in rates which have already been made. The loss from the 
cessation of Government traffic will amount to a further 
£336,500, and the diminution of traffic as a consequence 
of the increased rates is estimated at £209,900, making a 
total deficiency of over £3,000,000. This raiags a@ ques- 
tion of much importance, viz., whether it is desired to put 
the railways in each portion of the United Kingdom into 
a satisfactory financial state or whether it will suffice if 
the required sum ot £50,000,000 be raised without regard 
to the area from which the money is to be drawn. The 
report, on this pointysobserves: “In some measure the 
answer to this question depends upon the future policy 
to be adopted in regard to railways generally, as to which 
it is recognised that no immediate declaration can be made.” 
To render the Irish railways, either collectively or indi- 
vidually, solvent will require a greater relative increase 
in rates than in the ease of railways in Great Britain, 
and the Committee was advised that if this augmentation 
was to be effected there would be required a general 
increase, which, if divided between passengers and goods, 
would not be less than 75 per cent. on each class of traffic 
as compared with pre-war rates, or, if confined to mer- 
chandise and goods, would be not less than 113 per cent. 
as compared with pre-war rates. 

On the subject of railway rates affected by competition 
by water and the transfer to the railways, owing to their 
lower rates, of traffic formerly carried by water, together 
with an undue congestion in docks and warehouses and 
upon the railways, the report observes that the members 
ot the Committee have anxiously considered whether any 
revision of rates could be effected to mitigate or abolish 
this undesirable state of things: They, however, came tc 
the conclusion that only the overhauling of a very large 
number of individual rates could cure this evil, particu- 
larly having regard to the fact that it is not only between 
seaport and seaport that the pre-war competition caused 
a reduction in rates, but the same effeet was produced in 
regard to the carriage of goods to and from places in the 
neighbourhood of, or even some distance from, such sea- 
ports, e.g., the rates for wool traffic from London to Brad- 
ford are affected by the pre-war competition, by sea, by 
vessels trading between London and the Humber ports. 
The Committee therefore reluctantly came to the con- 
elusion that it could not deal with this anomaly at this 
stage. 

One of the many difficulties in the way of dealing fairly 
with agricultural rates is that almost all forms of agri- 
cultural produce are imported, and it is well-nigh impossible 
to distinquish in the matter of rates on the ground of the 
place of origin of the goods carried. 

An important point is how existing contracts between 
(a) traders and railways and (6) traders and traders 
would be affected by an increase in rates. It is observed 
that all traders had notice that an increase in rates was 
probable. Itis recommended that no exceptions or exemp- 
tions should be made, but if they are that they shall only 
be in relation to contracts made before August 15th last, 
the date of the passing of the Transport Act. 

Increases in the charges for goods conveyed by passenger 
train have already been made and particulars of them are 
given in the report. They vary from 20 per cent. on the 
general parcels scale and on live stock carried in the 
guards’ van up to 60 per cent. for motor cars, 80 per cent. 
for carriages, and 80 per cent. on bullion and specie. 

A suggestion was made that all rates for goods at owner’s 
risk should be increased so as to be 25 per cent. less than 
goods sent at companies’ risk, thus removing many 
anomalous differences, ranging from 17} to 50 per cent. 
This would have required a prolonged investigation to 
determine whether owner’s risk rates should be levelled 
up or companies’ risk rates levelled down, and whether 
any exceptions should be made. The question is there- 
fore postponed. 

When the parcels post rates were increased as a conse- 
quence of the Act of 1915 none of the increased payments 
came to the railway companies. It is'recommended that 
the 55 per cent. of the receipts hitherto paid be extended 
to the increased receipts. It is further recommended 
that the payments for mails be increased by 60 per cent. 

The report concludes with the suggestion that an inti- 
mation should be made publicly that a general revision of 
the rates and charges for the carriage of goods by railway 
will be undertaken at an early date and that, if the Minister 
should determine upon such a general revision, he should 
cause to be prepared, by competent experts, suggestions 
for a complete and thorough revision both of the principles 
of fixing rates and of the classification of merchandise. 
As the Committee realises that the preparation of such 
suggestions and of the necessary schedules will take much 
time, it ventures to urge that the Minister shall press for 
the work to be commenced at once and carried forward 
with the utmost expedition. 

Schedules to the report show that of the proposed 
increases in rates £32,403,279 will. come from the per- 
centage increase, £9,968,456 from the flat additions, 
£770,537 from the 60 per cent. increase in mails, and 





£380,000 from the 55 per cent. for parcels post being applic- 
mado 


able to all parcels post rail borne. The concessions 


to agriculture reduce the expected additional revenue by 
£1,568,274. 
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AMERICAN LOCOMOTIVE FOR PULVERISED FUEL. 


Now that war conditions are settling down American 
railways are resuming experimental work, and the Lehigh 
Valley Railroad has equipped an engine for burning pul- 
verised coal on the Fuller system. It is a 4-6-4) engine, 
with, dvriver’s cab at. the, forward end of a very long 
fire-box of the Wootten type for burning anthracite 
waste. To reduce back pressure and give a free exhaust, 
the exhaust nozzles were removed and the two blast pipes 
carried up with the petticoat pipe, which is level with the 
centre line of the boiler. This arrangement checks the 
draught and ensurés full time for proper combustion of 
the coal. ‘The closed bin’ on the tender’is divided so as 
to carry bituminous ¢oal on one side and anthracite on the 
other, the two being mixed in proper proportions by the 
feed screws so as to maintain the necessary temperature. 
Two pairs of feed screws are driven by an endless chain 
from a vertical two-cylinder variable-speed engine, while 
the fan which blows the coal into the fire-box is driven 
by a steam turbine. This fan operates at constant speed 
and supplies about 20 per cent. of the air needed for eom- 
bustion, the balance being drawn in through openings in 
the burner and fire-box by the exhaust. The coal is fed 
over two small shelves or spreaders, from which it falls 
into three currents of ‘air, s0 that the air and dust are 
fully mixed before they enter the burner, where more air 
is added. The pressure is about 2 0z. at the fan and less 
in the burner, ‘This burrier is so made as to spread the 
flame over the full length and width of the fire-box, 
the flame passing up through a perforated arch and then 
back under the brick arch, to pass forward again under the 
crown sheet to the tube plate. The fireman can ‘control 
the fire either from the cab or the footplate. 


COMPOUNDS CONVERTED INTO SIMPLE LOCO- 
MOTIVES. 


The Minneapolis, Saint Paul and Sault Sainte Marie 
Railroad, U.S.A., is converting into simple superheater 
engines a number of two-cylinder cross-compound |oco- 
motives of the 2-8-0 class for goods service, which were 
built in 1906. Tests show a substantial saving in fuel, 
and an increase of 6 per cent. in tractive effort, this increase 
enabling the simple engine to handle 100 cars or 1600 tons 
as easily as the compound could handle 90 cars or 1440 
tons. On a 200-mile division the tonnage rating for the 
compounds is 2200 tons, but to make the run in less than 
16 hours this load must be reduced to 1800 or 2000 tons. 


-The rebuilt simple engines can take 2150 tons in ten hours. 


In the tests the evaporation per pound of coal in the simple 
engine was nearly 11 per cent. less, owing to the reduction of 
tube heating surface consequent upon the application of 
the superheater ; but, nevertheless, the simple engine used 
14 per cent. less coal than the compound. The dimensions, 
&c., of the engines are as follows :— 


Compound. Simple. 
Cylinders 23in. and 35in. 22hin. by 34in. 
by 34in. f 
Valves H.P., piston ; Piston 
L.P., slide 

Driving wheels .. .. .. .. 5ft.3in. 5ft. 3in. 
Wheel base— 

Driving “yim 17ft. 17ft. 

Engine oe ee 25ft. 1lin 25ft. 11in 

Engine and tender .. 55ft. 9in. 55ft. 9in 
Boiler barrel .. .. .. 5ft. 8in. mS 5ft. 3in. 
Fire-box PSS 96in. by 70in. 96in. by 70in. 
Tubes— 

Number and diameter 332, 2in. 178, 2in. 

Length a ‘ 4 15ft. 9in. 15ft. 9in. 
Superheater tubes — 28, 5éin. 
Heating surface— 

u ee 2739 sq. ft. .. 2089 sq. ft. 
Fire-box SSO! US eee) 
otal... ws 8. ee 2807 8g. ft. .. .. 2247 8a. ft. 

Superheating surface > =: .. 327 sq. ft. 
Grate surface .. .. 47 sq. ft. 47 sq. ft. 
Steam pressure . . an 2101b. .. 70 Ib. 
Weightondrivers .. .. 87 tons . 85 tons 
Weight on leading bogie .. tons . 14 tons 
Weight of engine aos mes aa”. 99 tons 
Weight of engine and tender 159 tons 157 tons 
Tractive effort 3 a 7,300 Ib 39,500 Ib 
i ee Se 40 miles 
Coal persq.ft.ofgrate perhour 564 Ib. 78 .00 Ib. 
Evaporation per pound of coal.. 7.78 Ib. 6.93 Ib 
Coalper1000ton-miles .. .. 144.. 124 
Trainload .. .. .. .. .. 1440 tons ‘ 1440 tons 
Wlew Wives vie cig BOTs Th, 42 min. 


A 265-TON D.C. AMERICAN LOCOMOTIVE. 


For handling passenger trains on the electrified main 
line of the Chicago, Milwaukee and St. Paul Railroad in 
the Cascade Mountains five gearless locomotives with bi- 
polar motors having armatures mounted on the axles 
have been built recently. Each engine has twenty-four 
driving wheels and a two-wheel bogie at each end. It 
weighs 265 tons, with 230 tons on the drivers, and operates 
on 3000-volt continuous current. The gearless system 
was adopted for reasons of simplicity, as it eliminates gears, 
armature and suspension bearings, countershafts, coupling- 
rods and other parts. The only deadweight on the rails 
is that. of the armature and wheels, which amounts to 
about 9500 Ib. per axle or one-fourth of the total weight 
per driving axle. Each engine is designed to take a 960- 
ton train of twelve heavy cars up a gradient of 1 in 50 
at a speed of 25 miles per hour. This work requires a 
maximum tractive effort of 56,500 lb., while the engine 
can develop 42,000 Ib. tractive effort at a speed of 30 miles 
per hour. The engine is 76ft. long over the couplings, 
with a rigid wheel base of only 14ft., and a total wheel base 
of 67ft. The driving wheels are 3ft. 8in. diameter and the 
bogie wheels 3ft. diameter. In descending heavy gradients 
eight of the motors act as generators for regenerative 
braking, thus limiting the speed to 25 miles per hour, while 
the other four motors serve “to excite those which are 
acting as generators. In the main cab is a steam boiler 
burning oil fuel and used for heating the trains. On each 
end of the cab is a pantagraph trolley frame with two 
sliding contacts. At present the trains have to be helped 
up the heavy gradients by some of the older electric loco- 
motives operated as banking engines, 
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Failures of Turbo-Generators and 
Suggestions for Improvements.* 


By J. SHEPHERD, M.1.E.E. 


THIS paper opens with comments on the relatively short 
econonuc life of turbo-generating plant compared with the 
earlier slow-speed engine sets, and then proceeds to discuss 
the more usual types of turbo-generator failures. These may 
be roughly classified under :—(1) Mechanical weakness, 
(2) electrical weakness, (3) heating and fire risk, (4) 
ventilation difficulties. The various defects are generally 
very closely correlated. 


MECHANICAL WEAKNESSES. 


One serious result of the high speeds of rotation is the 
difticulty of effectively holding the rotor coils against 
centrifugal forces. The portion of the coils within the 
winding slots is retained in place by metal wedges driven 
into dovetailed recesses, machined out of the top of the 
rotor teeth. The portion of the windings forming loops 
at each end of the rotor is held in position by solid rings of 
high-tensile steel. 

The choice of insulation capable of withstanding the 
high pressures involved is very limited, especially as pro- 
longed heating of the insulation and the difference between 
the expansion of the copper and of the wedge are also 
involved. The portion of the rotor winding within the 
rotor slots must of necessity preserve its shape under the 
centrifugal forces, but the unsupported portions of the 
coils at the end loops have no lateral support, and there is 
always a risk of distortion or side slip at high speeds. 
The stator is divided longitudinally by air ducts spaced 
about 2in. apart. In addition, longitudinal air passages 
are provided in the cast iron framework behind the discs 
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and sometimes through the stampings in addition. This 
method of open construction gives a mechanically weak 
form of stator core. A further mechanical weakness 
occurs at the end of the stator where the winding must 
have spacings for the air freely to pass between them. 
The windings, although mechanically and almost con- 
tinuously held in the winding slots, can only be clamped 
at intervals along the end connectors. Another mech- 
anical defect in the stator is the method of attaching the 
stampings to the frame. 


“Te Encincer” 


ELEcTRICAL WEAKNESSES. 


The popular remedy against short-circuit stresses is the 
provision of high reactance, but whether this reactance 
be internal or external the result on the regulation of the 
machine is the same. Each generator must be con- 
trolied by an automatic regulator giving satisfactory 
pressure on ordinary loads. In addition to the short- 
circuit stresses there is mutual attraction between the 
adjacent end turns of the same phase and repulsion between 
the adjacent end turns of different phases, causing vibrat- 
ing forces corresponding to twice the periodicity of the 
system. 


HEATING AND Frre Risk. 


There is comparatively little fire risk with the windings 
which are enclosed within the winding slots, as the cooling 
effect of the surrounding fron is considerabie. But a fire 
once started at or near the end connectors is immediately 
swept round the openly spaced windings, and their destruc- 
tion is a matter of only a few seconds. To make matters 
worse, the momentum of the rotors cause continual 


rotation for from thirty minutes to upwards of an hour 
after the steam has been shut off. 


VENTILATION TROUBLES. 


Save in very exceptional conditions some form of filter- 
ing and cooling the air is necessary. Dry air filters were 
originally introduced for removing the dust and are still 
largely used on the Continent and in America. The 
filtering cloth is of considerable area and its renewal is 
troublesome. Air washers of the spray type have not 
justified the high opinion in which they were formerly 
held, and more or less free moisture has been introduced 
into the machines by their use. The correct distribution 
of the air after entering the machine is a matter of difficulty, 
and even should the various air currents be correctly 
distributed when the machine is new, deposits of dirt 
after use will soon alter the air distribution, and the effect 
of incorrect distribution of air is of serious practical 
importance. 


Suce@Estep LINES or IMPROVEMENT. 


From the operating point of view the requirements of 
modern turbo-generators are (1) reliability, (2) efficiency, 
(3) ease of operation. Item (1) calls for machines which 
shall be fireproof, the coils of which cannot break down 
or overheat, the insulation of which shall not fray, 
erack, or deteriorate, and the electrical joints of the 
machine shall be so constructed that there is no chance 
of their giving way under load. Most operating engineers 
would consider reliability the most important of the 
above conditions, and would be willing partly to sacrifice 
item (2) t®btain it. Item (3) requires some better means 
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of knowing what is the temperature of any part of the 
machine, and it is desirable to anticipate breakdowns by 
the indication of rising temperature of the faulty part, or 
otherwise, before the fault develops. The output of the 
machine should be independent of air temperatures, and 
if possible there should be some reserve of capacity to 
meet sudden overloads. The remedy for each type of 
failure will be briefly discussed. 

Rotor Coils’ Centrifugal Force.—The first remedy is to 
manufacture a suitable insulation and is beyond the scope 
of this paper. When it is realised that a pressure of over 
2 tons per square inch may be encountered with the 
insulation between and around the outer turns, and that 
the insulation must stand continuously a temperature of 
200 deg. Fah., it will be seen that the problem is not one 
of easy solution. The coil should be made of as great a 
width as possible, and the separate turns laid flat upon 
each other. The support of the coils against distortion 
at the end of the loops can be prevented by substantial 
metal packing between the loops. The safest band over 
the coils would be one of drawn steel tape, which would 
require centering by other means than the coils themselves. 
With a laminated tape band each turn can adjust itself 
to the strains upon it. 

Stator Cores.—The probiem of inadequate size of keys 
is @ matter of more ample proportions. The trouble of 
soft cores is usually due to the end plates being of insuffi- 
cient stifiness. The lack of support at the teeth is due 
to the narrow width of stiffening finger chosen to give the 
test area for the air current. Stronger T and LJ 
















Stator Windings.—The end connections, if attached to 
weak laminated stator bars, are difficult to stay adequately, 
The remedy is to provide continuous coil supports having 
winding slots for the entire length of the end connectors, 

Joints.—In the ideal machine all the joints would be 
fusion welded, except possibly in the case of the largest 
joints, where clamped and soldered connections would be 
pernussible if well removed from the rotating field. 

Heating and Fire Risks.—The relation of the temperature 
to the useful life of the insulation is of great importance, 
The matter is briefly dealt with by Messis..Steinmetz and 
Lamme in the *‘ Transactions” of the American Institute 
of Electrical Engineers. Two curves are given, showing 
the relation of the useful life of insulation to the tempera. 
ture for (a) fibrous insulation, including fabric and paper ; 
(6) mica and micanite insulation. Each curve has beer, 
continued in Fig. 1 to a hypothetical life of twenty years. 
It would appear that for large machines working con- 
tinuously night and day for months together a temperature 
of 150 deg. Fah. has much to recommend it from the point 
of view of capacity to meet sudden overloads and long life 
ofinsulation. Having the fire risk in view, a'! inflammabie 
packing insertion and all fibrous insulation should be 
avoided in both stator and rotor. These suggested improve- 
ments have been more or less introduced into the latest 
designs of turbo-generators, but even the best of modern 
machines appears to stop short of the perfect generator. 


TpgAL MACHINE. 


Consideration of the usual defects already mentioned 
shows that air ventilation gives rise to the following 
difficulties :—(1) Impossibility of equal distribution of air 
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FIG. 3—DESIGN FOR A WATER-COOLED GENERATOR 


with presence of hot spots; (2) weak construction of 
stator, open type of end windings, and serious fire risks ; 
(3) larger diameter of rotor with greater centrifugal 
forces; inadequate cooling of end winding loops; (4) 
higher temperatures than desirable, with reduced life of 
insulation. 

The ideal machine must be free from these defects and 
should also embrace the following features :—(a) Coils 
to be continuously held against movement under mech- 
anical forces, but free to expand with heat; (b) working 
temperature and output independent of air conditions ; 
(c) capable of working at a much reduced temperature 
and to be practically fireproof. 

To obtain these advantages, all windings, including 
rotor end loops and stator end connections, would be con- 
tained in continuous metal winding slots, with adequate 
freedom for expansion. The windings would be securely 
supported over their entire length, and the heat generated 
in the copper would be directly conveyed to the surround- 
ing supporting metal and dissipated by liquid cooling. 

For a more detailed comparison between the air and 
liquid methods of cooling the author shows six designs of 
cooling rotor windings. Two of these designs are repro- 
duced in Fig. 2. The one marked (a) was proposed by 
Schuckert for air cooling and the other (b) is the author’s 
design for water cooling. Taking the ordinary air velocities 
in rotor ducts as 10,000ft. per minute and a moderate water 
velocity of 500ft. ‘per minute—8.3ft. per second—the 
relative cooling capacities of the streams of air and water 
are as shown in the table below. ‘The sizes of cooling ducts 





supports should be provided, Another and more complete 
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remedy is considered later. 


are taken as large as can be constructed with the winding 
slots shown, Viz.:—Slots, 5in: deep by lfin. wide; coil 
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space, 4in. deep by fin. wide; tooth width at periphery, 
3in.; 40in. diameter rotor. The actual heat-abstracting 
powers of the two sets of conditions per degree Fah, rise 
in temperature of cooling medium for the velocities stated 
are for air and water 1.266 therms and 216 per minute 
per square inch of air and water duct respectively. The 
capacity of water over air cooling is very marked, as might 
be expected, and may be in excess of the capacity of the 
insulation to conduct the heat, a matter considered later. 
Arotor constructed with cooling ducts as shown in Fig. 2 (b) 
is detailed in Fig. 3, where water-cooled supports are shown 
for the end loops against side slip. 


Arrangement, Size of ducts taken Relative cooling 
on illustration. capacity. 
Fig. 2 ( f 2}in. by lin., one air duct) 1.8 
ig. 2 (a) -. \ 2in. by jin., two air ducts f°” ; 
Fig. 2 (6) 3}in. by jin. water slot... .. 89 


COMBINATION OF WATER COOLING AND CoIL SUPPORTS. 


Designs have been developed by the author upon these 
lines and are indicated in Fig. 2 (6) and Fig. 3. 

In Fig. 2 (b) the heat from the rotor coils is directly 
transmitted to the iron tooth, which would be made 
slightly wider than usual to compensate for the loss in 
section where the water duct is milled out of the solid 
tooth ; the top of the duct is closed by a steel plug, fusion 
welded in place. In Fig. 3 the rotor is designed with teeth 
cooled as described and provided with separate bronze coil 
supports at each end of the core. The supports would pro- 
vide continuous slots for the end loops of the rotor coils. 
The metal teeth between the coils give substantial support 
at the rotor periphery for supporting and centering flexible 
steel tape bands, The steel ring over the end flange is 
arranged to give a mechanical anchor for the end of the 
steel binding tape. The water path is along the shaft 
from beyond the exciter with helical flow under the cooling 
support for the end loops, along the hollow teeth to the 
other end of the rotor, helically under the second support 
for the end loops. The water discharge could be 
arranged either at the flanged coupling, or could be 
continued through the turbine rotor shaft to the water 
sealing gland at the low-pressure end of the turbine. The 
stator is provided with two types of coil supports, one for 
the end windings and fixed at the ends of the core, as 
shown in Fig. 3 (a), and the other built into the core 
between batches of laminations—Fig. 3 (c). This latter 
support is constructed with the inner part laminated to 
reduce eddy currents, and yet of considerable strength to 
clamp the portions of the stator bars it embraces and gives 
considerable stiffness to the core teeth. The hollow 
interior is divided by a diaphragm into flow and return 
water passages. In Fig. 3 (6) the rotor is omitted and the 
drawing shows an end elevation of the stator end—inner— 
coil support, the bottom quadrants of which illustrate 
respectively the under and upper layers of the end wind- 
ings. The two upper quadrants show the supports with- 
out windings, and with the clamping projections in place, 
forming between pairs of them the winding recesses for a 
group of end connections, one bar per slot winding. 
Fig. 3 (d) is a part section of a winding recess showing 
metal fins between each conductor, giving a low resistance 
heat path to the liquid. As the metal of the coils supports 
must of necessity be in close proximity to the active con- 
ductors precautions are necessary to reduce stray currents, 
whilst retaining a strong construction. Copper-nickel 
alloys ave on the market, which are as strong as high- 
quality bronze, and have over twenty times the electrical 
resistance of copper. Their use would reduce the stray 
currents to a comparatively insignificant loss. 


Wartrr CooLine. 


To avoid corrosion the author proposes that the cooling 
water should be taken from the condensate of the turbine 
and discharged into the turbine hotwell. The whole of the 
heat losses in the alternator would then be utilised. With 
modern high vacua the temperature of the condensate is 
from 70 deg. to 80 deg. Fah., which temperature wou'd 
then receive an increment of from 13 deg. to 15 deg. Fah. 
A drawing is given showing these arrangements. The 
return flow of each water path is provided with a thermo- 
meter pocket, and by reducing the flow in any particular 
cooler a close indication of the maxifhum local temperatwe 
can be obtained. 

It remains to be shown that the modifications proposed, 
while removing certain difficulties, do not give rise to 
others which are greater. The problem in the plainest 
terms is the possibility of constructing stator cooling 
devices capable of withstanding a water temperature of 
about 120 deg. Fah. and a pressure of 50 ib. or Jess per 
square inch, whilst at the same time the devices must have 
sufficient strength to withstand the short-circuit stresses 
on the stator. The rotor cooling devices are subjected 
only to the internal water pressure and stresses resulting 
from centrifugal forces. With respect to the prevention 
of water leakage, all joints can be constructed of a character 
similar to those used in hydraulic or steam practice. 
Fusion welding is now an accepted construction for the 
more arduous requirements of high-pressure boilers and 
steam piping. Moreover, the fusion-welded water joints 
may be designed so that the weld is subjected to no other 
stresses than those caused by the internal water pressure. 
By these means one can ensure no movement of the coils, 
no leakage of the water devices, and no overheating of the 
coils. Should a short circuit in a machine occur the walls 
of the cooling ducts may become fused, in which extreme 
case a jet of water would immediately flood the machine ; 
but even so, this flooding by water would only occur after 
a burn-out had happened, and in such circumstances a 
stream of water playing upon the fire would certainly be 
better than a fierce blast of air. It will be seen, therefore, 
that whilst water cooling will remove many, if not all, of 
the risks inherent in the ordinary air-cooled machine 
there is nothing in its application that presents any real 
difficulty or introduces any method of construction which 
has not been established in other branches of engineering. 


Sure PROPULSION. 

The author compares air and water cooling as regards 
the quantity of the cooling medium and size of ducts or 
pipes required for alternators of capacity from 5000 kilo- 
watts upwards to 50,000 kilowatts, and then considers 
special cases where the conditions are adverse to air cooling. 
The sizes of air ducts are calculated for a high velocity of 








2000ft, per minute. They are of considerable dimensions, 
and it is doubtful if any shipowuner would sacrifice valuable 
carrying space to aceommodate them. In fighting ships 
the problem is more difticult, as the powers to be developed 
are higher and the space is enormously costly. At present 
the floor space allowed for steam propulsion, including 
boilers, engines, auxiliaries, and working gangways, is 
generally at the rate of 10 horse-power per, square foot, 
a figure quite unapproached inlandservice. Owing to the 
low freeboard all cooling air wouid require to be collected at 
some height above the deck to ensure that the air was even 
moderately free from spray in heavy weather. The objec- 
tions against elevated air trunks might be so serious as to 
outweigh any advantages of electric propulsion. With 
water cooling the difficulties of collecting and conveying 
the cooling medium disappear, and its use presents neither 
the difficulties of large ducts nor the trouble of filtration. 


CONCLUSION. 


Turbo-generator design has now passed the initial 
difficulties of electrical ang magnetic characteristics, but 
thesecondary difficulties of mechanical strength, durability, 
heating, and fire risk remain. The physical life of any 
plant, apart from breakdowns, is determined by the wear 
of moving parts, fatigue of such other parts as may be 
subjected to fluctuating stresses or, in the case of insulation, 
by prolonged heating combined with mechanical stresses. 
Having regard to the necessarily few moving and wearing 
parts of a turbo-generator, viz., journa!s, bearings, and 
slip rings, there appears to be no sourid reason why it 
should not have as long a physical life as the low-speed 
ptant it has superseded, provided it be possible to consti uct 
machines which do not overheat, the coils of which are 
efficientiy and continuously supported against all stresses 
and vibration, and that the fire risk be removed. 

If the arguments put forward in the paper are sound, 
machines can be constructed embracing those features, 
and with machines so constructed a much longer physical 
life may be anticipated. The author anticipates that the 
proposal to substitute water cooling for air cooling will be 
subjected to adverse criticism. All new ideas must of 
necessity be so treated ; at the same time without novelty 
there ean be no progress. The paper includes an appendix 
containing a list of British patents illustrating develop- 
ments of turbo-alternators. 
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BY RESULTS—THE DANGERS OF 


COLLECTIVE SYSTEMS. 


PAYMENT 


Srr,—-The urgent need for increased production has caused 
attention to be concentrated on payment by results as appa- 
rently the readiest means to that end. There are various systems 
in use, most of them individual, a few collective, while a com- 
bination of both is not unknown. With the individual system, 
a job rate is fixed for the work done by each worker, the resultant 
earnings being directly affected by the individual energy end 
ability displayed. Under the collective system, an output rate 
is fixed for a department, or sometimes the whole works, and 
all the workers are paid, independently of individual perform- 
ances, usually either a flat amount per unit of output or a per- 
centage on wages, falling or rising with the output. 

It is only to be expected thet the individual system is not 
likely to be popular with the less competent worker, while the 
collective system will not appeal to the energetic and able 
worker with the same force as the individual system does. 
The flat district rate of time wages has certainly ope~ated to 
discourage the better men, and the collective system dees but 
perpetuate the weakness of the same monetary return being 
made for varying individual efficiency. The attitude of the 
workers toward production under a collective system may, of 
course, be slightly modified, but the unsoundness of principle 
would remain. 

Owing to faulty administration of the individual system, the 
result largely of the comparative neglect of the importance of 
detwziled production costs, which has been such a regrettable 
weakness of engineering manufacture, the individual system is 
assumed to have failed. Collective systems are being boomed as 
s.voiding all the troubles and difficulties of the individual system, 
as uniting the interests of employers, managers and workers to 
one end—production—resulting in definitely increased output, 
accompanied by reduced costs for the employer and increased 
esrnings by the employed. Some of the claims made can be 
conceded and yet leave collective systems with the same sorry 
future that its advocates allege is the present unenviable lot of 
the individual system and for the same reasons. 

It must be remembered that the relationships between em- 
ployer and employee in many directions are almost tragic. The 
employer thinks the worker is wilfully idle, while the worker 
thinks the employer is deliberately dishonest, mutual suspicion 
and mistrust being the result. Both views can apparently be 
established on evidence, and yet how far from the whole truth. 
The British worker can be idle, but generally it is when he is 
induced or encouraged thereto by the lack of organisation for 
which he is not responsible. The employer may appear dis- 
honest in going back on promises, but this will usually be found 
to have been practically forced upon him by competition, 
which, through lack of organisation or faulty administration, 
seems to leave no alternative to the cutting down of the workers’ 
earnings. Broadly speaking, the Britisher is an honest man, 
whether he happens to be a worker, a manager, or an employer, 
but manufacturing under modern conditions is a highly complex 
business. There sre many aspects of the question which need 
to be recognised, not only by the employers, but by the workers 
themselves, and without these are recognised and provided for, 
all the honest intentions in the world will be of no avail. 

Stripped of its trimmings, the workers’ objection to the 
individual syctem of payment by results is chiefly that job 
rates are cut. Job rates have been cut. The reason given 
by the employer usually is that the production cost was pro- 
hibitive, due to the rates fixed being too high because of the 
unreasonably slow production of the workers in the first instance. 
This can all be true, but the slow productionfwas most likely 
induced by lack of organisation. The fundamental fact which 
must be recognised, if there is to be any real hope of mutual 





trust, is that promises can be kept only when the foundation 
on which they are made is economically sound, and the first 
essential for this is satisfactory organisation that will make 
efficient production possible. Payment by results ought to 
follow this stage—not precede it. 

The advocates of collective systems do not appear to have 
assimilated. this fact. This is strikingly illustrated in the 
Priestman system of collective bonus, about which so much is 
being said just now. While this system shows signs of having 
had more thought expended upon it than most systems of its 
kind, the importance of organisation is not even referred to, 
and recommendations are made which in the absence of any 
caution in this direction could land any firm starting the 
system into serious difficulties. It may be stated briefly that 
under the particular collective system of payment by results 
advertised as the Priestman system, a bonus on wages is paid 
which is proportional to the increased output made above « 
given standard, that standard being the average output obtained 
during the six months preceding the starting of the system. 
It is stated, further, that in order to show their faith in the 
system, Messrs. Priestman voluntarily gave a 10 per cent. 
edvance in wages. 

This 10 per cent. gratuity is a very serious bribe aimed at 
buying the goodwill of the employees. 1t is 2 simple matter to 
demonstrate that its effect, having regard to the method of 
settling the ‘‘ standard ” output, is to create an unfair position 
for other employers, because of the absence of economic grounds 
for making the payment, just as the notorious 124 per cent. 
war bonus was granted. ‘This point is embodied in the following 
table :— 





Time system. Priestman system. 


Tons, output... . 100 100 120 150 
Increase, per cent. _ -- 20 50 
Time wages,in£ .. 1000 1100 1100 1100 
Boats; ee See a ee — Sh 220 1 550 
‘Time wages and bonus, in £ 1000 1100 .. 1320 1650 
Wages cost perton,in£ .. 10 ae ek il ll 


* Wages include 10 per cent. increase. 


These figures are exclusive of the war bonuses now being 
paid which, in accordance with the instructions of the Com- 
mittee on Production, are not affected by systems of payment 
by results. It is plain, therefore, that the wages cost per ton 
hes been permanently increased, which can hardly be claimed to 
be a sound business proposition. Even if the 10 per cent. 
gratuity be left out, the wages cost aspect is not much bettered :-— 


Time system. Priestman system. 


Tons, output.. . 100 .. 100 12 150 
Increase, per cent. ane 4 ag 20 50 
Time wages,in£ .. 1000 1000 1000 1000 
Bonus, in Sigeue mas «et. _ 200 500 
Time wages and bonus,in£ 1000 1000 .. 1200 1500 
Wages cost perton,in£ .. 10 ay coy 10 10 


It may be contended that the saving in production oncosts 
by reason of greater output for a given number of hours worked 
will itself justify the system, though its advocates make no 
reference to this aspect. agi 

Reference has been made to the need for satisfactory organi- 
sation to be in existence before payment by results is started. 
This aspect of the question is too wide to be fully dealt with 
here, but it may help to place the matter in the right perspective 
if it be stated that in many cases the increased production ob- 
tained reflects the inefficiency of organisation previously, 
rather than the direct value of payment by results. 

In the Priestman system, the average output for the previous 
six months is used as a standard for determining increase or 
decrease of production. Without passing comment on this 
arrangement, the following figures illustrate the possibilities 
of its operation. Let it be supposed that firms A, B and © 
make substantially the same machines, and each firm desires 
to start payment by results on the Priestman system. ‘The 
manufacturing facilities of each are assumed to be equal, and 
output of 100 per eent. efficiency is assumed as being 100 tons 
per week, The position before starting the proposed system 
will undoubtedly vary as between the three firms, and it is no 
exaggeration to take the following figures:—Firm A produces 
an average of 60 tons weekly ; Firm B produces an average of 
80 tons weekly ; Firm C produces an average of 90 tons weekly. 
In each case a bonus on wages, exclusive of war additions, is 
offered, which is to be the same percentage as the increase ob- 
tained on existing output. 

It can be allowed that 100 per cent. efficiency as regards 
output is ultimately obtained in each case as a consequence 
of the adoption of the system. The wages costs per ton for each 
firm will then work out as follows :— 


Firm A. FirmB. Firm C. 

Present output, tons 60 80 90 
Increased to, tons o HREM a 100 100 160 
Percentage increase... .. -. «- 66.6.. 25. <. 11.1 
Time wages paid, exclusive of war 

advances, in -. oa. Ge 1000 1000 
Bonus due, in £ i 660 250 lil 
Totalearnings,in£.. .. .. .. 1660 1250... 1111 ‘ 
Wages cost perton,in£.. .. .. 16.6.. 15.6.. 12.3 


The relative excellence of the position of firm C will be obvious, 
while the position of firm A would appear to be amenable to 
nothing less than adjustment—or, in plain English, cutting the 
bonus rate—and will thus be seen to be the same as that of a 
firm using the individual system whose datum line or standard 
of efficient production has been too low. 

Some collective systems are so loosely arranged that they have 
no datum line at all and are of little if any more value, where 
production is concerned, than increasing the hourly rate. The 
Priestman system has a datum line certainly, but is insufficiently 
safeguarded as to the proper fixing of that datum line. 

An interesting case can be quoted where a trade union official 
asked for an “ output bonus system,”’ and volunteered the 
statement that if the firm would always pay Id. an hour to 
account, the same as Messrs. and Co., the details of the 
system could be left to the firm. 

The Priestman system, according to the propaganda of the 
Higher Production Council, its advocates, lays down “ that 
the standard varies in direct proportion to the total number of 
hours worked by the whole of the employees. If more men are 
employed or more hours are worked by the same number of 
men, the standard is more, and if fewer hours are worked, the 
standard is less.”” This would seem to be unfortunate phrasing, 
as presumably what is intended is that the standard output is 
expressed in terms of hours worked per ton, and therefore does 
not vary in the way described, and it certainly ought not to 
appear to vary. The formula really is that the standard output 
per hour multipled by the number of hours worked in a given 
period gives the reference total with which the output of that 
period is to be compared. 

A further example may be given illustrating the inefficiency 
of another collective system as compared to the individual 
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system. A fixed sum per machine turned out was offered as a 
bonus to the fitters in one works, and this offer being accepted, 
resulted in a definitely increased output being obtained. Some 
of the fitters, however, resented the foremen taking a share of 
the bonus, and at the same time were not satisfied with the 
amount of work done by some of their fellows. This attitude 
culminated in a request being made that the collective system 
should be replaced by an individual system. This request was 
granted, and in less than two months under an individual 
system the production was increased by upwards of 25 per cent., 
accompanied by appreciable increased earnings and reduced 
labour cost. 

Generally speaking, the collective system in an engineering 
works will not induce the best output. Operations are so numer- 
ous and individual effort can appear to have such a slight 
influence on the total result that, like the man who at an election 
thinks his vote will not be missed, many workers do not give of 
their best. If the processes were conti the application of 
the collective system would bring better results. For example, 
in the paper-making trades a system similar to the Priestman 
system has been known for years, and is giving satisfaction. 

Another difficulty in working a collective system is that in 
all works to-day there is a constant effort to improve both plant 
and organisation. Those improvements which are large and 
easily definable can be allowed to affect the standard of cal- 
culation without any charge of rate “cutting” being made. 
There are, however, a large number of small improvements, 
which by themselves appear to be trivial, but collectively might 
easily in one or two years have enabled production to have been 
increased as much as 20 per cent. To attempt.to alter the 
standard for each one of these trivial alterations would mean 
that the standard-would always be being tampe-ed with. Not 
to do so at the time means the modification can never be effected, 
or, if so, only with difficulty, and would, not unreasonably, 
engender suspicion and so defeat the whole object of the system. 

It cannot be too strongly emphasised that if faith is to be 
kept with the workers, the foundation of all systems must be 
actual efficiency of output. It is possible to strive for improve- 
ment without having any definite idea as to what constitutes 
efficiency, and one weakness of engineering manufacture in this 
country has certainly been that of striving for improvement 
only, neglecting the greater issue which the obtaining of effi- 
ciency involves. To use payment by results as the draught horse 
for orgenisation is entirely.a mistake, and until this is recog- 
nised and stopped, until the possibilities of organisation are 
fully appreciated, payment by results being treated not as the 
main factor, but as a subsidiary aid—albeit a very powerful one 
—se long will circumstances combine to make it impossible for 
employers’ promises regarding these questions to be kept; 
although they are undoubtedly in the big majority of cases 
honestly meade. If Labour generally, as well as employers, 
can be brought to see the logic of this statement and the same 
ve acted upon, there would be no fear for the future, and high 
earnings as such could cease to be matters for concern, pro- 
vided always that as earnings rise costs of production per unit 
of output fall. Nothing less than this can be economically 
sound. 

January 20th. 





J. E. Power. 


THE TRISECTION OF A CERTAIN ANGLE 


Sim,—The accompanying figure dealing with the trisection of 
& certain angle is a very remarkable one, and very much reason- 
ing and labour was expended on it to perform the trisection. 
The writer sees in it hopes of generalising the trisection process. 
Here is an angle taken and trisected. The only reason for 


Se 


P 














4 “Tae Encineer” Swam Se 


taking OB = °/,, of unity was that its square root } did 
not contain a surd, and therefore was easily remembered and 
dealt with, 

Let OA = unity. Then take O B = °/;, of unity, and erect 
Bb P perpendicular to O A, cutting the circle at P. Then the 
angle POA can be trisected. Make OC = @ of unity, and 
e-ect C N perpendicular to O A, cutting the circle at N. Join 
N Oand make the angle NO R=60 deg. Then the angle AO R 
= hangle AO P. 


Greenwich, 8.E. 10, January 20th. A. 8. Frexp. 


| Mr. Field’s construction is purely Euclidean, and results in 
the angle A O P being perfectly correctly trisected. We do not, 
however, quite understand our correspondent’s explanation of 
his reason for making O B nine-sixteenths of O A. The exacti- 
tude of his result depends, of course, entirely upon the fact that 
OB is °/,, of OA. The construction, in other words, is only 
applicable to that angle, the cosine of which is °/,,, that is, 
to the angle 55 deg. 47 min. This angle is not one of any par- 
ticular interest ; in fact, its only claim to celebrity hitherto, so 
far as we know, hes been its identity with the angle of latitude 
of Glasgow. Mr. Field has now added a second reason for regard- 





ing this angle with especial respect, for he has’ shown that it 
shares with 90 deg. the property of being trisectible by Euclidean 
processes. Are there any other such angles —Ep. Tue E.} 





TRISECTION OF AN ANGLE. 


Sir,—With “reference to the correspondence which has 
appeared in your columns on the above-named subject, I beg 
leave to inform you that I resolved the problem and obtained 
the same practical result prior to Mr. H. R. Kempe, and that 
on June 17th, 1918, I applied for and obtained an Italian patent, 
No. 483/79, for a flat universal compass for the trisection of 
an angle. I have since filed patent applications for the same in- 
vention in all the principal countries of the world. I would further 
say that my compass, besides permitting the trisection and tri- 
plication of an angle allows also of the tracing of curves, such as 
ellipses, hyperbolas, parabolas, astroids, cyssoids, Pascal’s 
snail, Ceva’s cycloid, &c., as well as of other eurves of higher 
order. It is further possible to demonstrate by means of the 
compass the passage from one of these curves to another, and 
to determine proportional mean values for the solution of Delo’s 
problem—the duplication of the cube. 

Gio, Ansaldo and C., Inc. Camiito Manzirtt. 

Sampierdarena, Italy, 
January 9th. 

[Signor Manzitti has sent us a short specification describing 

his universal compass, from which we have taken the accom- 
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MANZITTI’S UNIVERSAL COMPASS 


panying illustrations of it. In this engraving, Fig. 1 is a plan view 
of the complete compass, Fig. 2 is a lateral view of one of the 
rods, and Fig. 3 represents the application of the compass to 
an angle-measuring instrument in order to obtain a greater 
precision by triplicating the angular divisions. The compass 
consists of a scale 1 carrying on the graduated edge a rod 2, 
provided at one end with a point 3, which -can be moved ver- 
tically. The hinge 4 is provided with a central point 5. On 
the same side of thesscale a point 6 is provided. The points 3 
and 6 lie at an equal distance from the hinge 4, and this distance 
constitutes the constant of the compass. The compass, as 
shown applied in Fig. 3, consists of two link rods land 2. The 
rod 2 turns round the centre 7, and the rod | is connected to it. 
In any position of the rod 2 the angle 10—7—11 read on the 
circular scale is triple to that of the angle 10—8~—7 representing 
the inclination of the rod 1, so that the precision of the reading 
is triplicated. The rod 1 can be moved by means of a micro- 
meter screw 12 of very small pitch.—Epb. Tur E.] 











THE SMITHSONIAN ROCKET AND THE WORLD. 


Srr,—It was stated in The Times for January 13th that a 
professor in the United States has invented a rocket which is 
capable of passing right through the at h The questi 
arises in my mind as to whether there is not a certain amount of 
risk about experiments of this kind which it is undesirable to run. 
Professor Jeans, in his book “The Dynamical Theory of 
Gases,” states, it seems with good ground, that “the propor- 
tion of @ light gas, however rare at the bottom, must necessarily 
exceed that of all heavier gases after a sufficient height,’’ and 
that consequently at very remote altitudes there is a large 
proportion of hydrogen. In the ebsence of sufficient oxygen, 
it, of course, would not burn, but it is more than possible that 
an explosive belt may occur, which the new rocket would ignite, 
if it ever got there. This operation might merely lead to an 
unprecedented display of the nature of an aurora ; on the other 
hand, it might bring about the end of the world, so far as we 
are concerned. 
It may be objected that if this was likely to happen, the 
efiect would have been produced long ago by meteoric agency. 
The answer to this objection is that meteors derive their incan- 





eo. 





descence from the friction of the atmosphere, which is practically 
non-existent where the latter is so highly attenuated as it would 


necessarily be at the levels under consideration, In other words, 
all their heat is generated when nearing home. 

Perhaps some of your other readers will say what they think. 
If my view is correct, an authoritative protest should be sont 
to the Smithsonian Institute at Washington. 

Guildford, January 15th. C. F. Denpy Marsua.t, 


PROPULSION OF AEROPLANES. 


Sir,—In Artiele IL. dealing with the Paris Aviation Show there 
appears a description of an invention which doubtless has 
greatly interested many who, like myself, study the forms of 
prime movers which may be evolved from our present internal 
combustion engine, I. refer to the ‘* Propulseur-Trompe ” 
invented by Monsieur F. Mélot. 

You remark that this invention points to the possibility of 
supplying motive power to an aeroplane by means other than an 
engine and propeller. It would appear, however, that the com- 
bustible mixture will have to be compressed before it can be 
ignited in the combustion chamber. Hence a compressor seems 
necessary, and to drive that compressor one must presumably 
have an engine of some kind. 

If this is the case it would be interesting to know compara. 
tively the total weight and overall efficiency of the “‘ Propulseur- 
Trompe,” with its appurtenances, and a conventional engine and 
propeller of equal power. J. WALMSLEY. 

Handsworth Birmingham, 

January 21st. 








THE TRAINING OF ENGINEERS. 


THE report of the Committee of the Liverpool Engineer- 
ing Society, comprising Professors Marchant, Watkinson, 
and Anderson, Messrs. J. Hamilton Gibson, J. E. Lloyd 
Barnes, W. J. Willett Bruce, F. E, Cooper, John Dykes, 
Thos. L. Miller, J. Reney Smith, J. B. Wilkie, and T. R. 
Wilton, on “ Engineering Training,” has recently been 
published. In the report prominence is given to the early 
education and technical tuition during apprenticeship of 
the prospective engineer and the trade apprentice, and 
the Committee makes the following recommendations :— 

(1) That special preference in the selection of boys for 
admission to works as trade apprentices should be given 
to those who have proved their capacity in a junior day 
technics school or its equivalent. 

(2) That a maintenance grant should be provided by 
the education authorities, where necessary, for boys 
attending such schools. 

(3) That promising trade apprentices should be given 
opportunity of gaining experience in more than one 
department of the works, thus enabling them to qualify 
for higher positions. 

(4) That engineer apprentices—as distinct from trade 
apprentices—who desire to enter direct from the secondary 
school, should have passed the matriculation examina- 
tion of a university of the United Kingdom or an examina- 
tion recognised by the Board of Education for the purposes 
of the Education Act, 1918. Firms would probably find 
it desirable to fix the number of such apprentices. 

(5) That special facilities and encouragement should be 
given to those who have had a university training and 
have taken a degree before entering a works. It is recom- 
mended that such apprentices should be paid on a highe: 
scale than those who enter the works at the age of sixteen, 
and that the period of their apprenticeship should be from 
two to three years. 

(6) That in each works one or more members of the 
staff should be charged with the duty of supervising all 
apprentices and advising them both in connection with 
their progress in the works and their attendance at evening 
classes, and should periodically enter up in their record 
books a statement regarding their progress in the works 
and at the technical classes. 

(7) That special short day courses be periodically pro- 
vided at the university and technical schools for the 
intensive training of adult marine and other engineers 
in the latest developments of engineering and naval 
architecture. 











CIVIL ENGINEERS’ REGISTRATION. 


THE secretary of the Society of Engineers informs us 
that an executive committee of that body, appointed ‘to 
deal with the question of the registration of engineers, 
passed the following resolution on the 19th inst :— 

‘That this Society cordially approves the principle of 
the registration of engineers, but joins with other objectors 
in opposing the Bill promoted by the Institution of Civil 
Engineers on the following grounds :— 

** (1) Though in the broad sense in which the Institution 
of Civil Engineers interprets its charter, professional 
engineers in all branches would be included in the term 
‘ civil engineer,’ it is nevertheless a fact that the term 
‘ civil engineer ’ is employed in a restricted sense, and is so 
«used and understood by the public, by the universities, 
by technical schools, and by the engineering world in 
general. As the usage is at present, the title amounts to 
@ misdescription. 

(2) This Society objects to the Institution of Civil 
Engineers being the sole body to determine who are to 
be placed on the register. The Institution of Civil Engi- 
neers, though a competent authority as regards its own 
members, has no mandate from the engineering profession 
as a whole to act on its behalf, and the determining body 
should be representative. Such a body should consist of 
members elected by the leading engineering institutions 
and societies and of certain members nominated by his 
Majesty, much on the same lines as the general council is 
appointed to regulate the qualifications of practitioners 
in mediciné and surgery under the Medical Acts.” 











As from the beginning of the year fuller statistics, 
including ton-miles and wagon-miles, are being ag og 
by the railway companies. The. chairman of the com- 
mittee in charge is Mr. Arthur Watson, the general 





manager of Lancashire ond Yorkshire Railway. 
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Railway Matters, 





THE Jamaica Railways are suffering from a shortage of 
rolling stock, and it is said that £300,000 will have to be 
spent within the next year or so to meet the requirements. 


Tue very heavy rains that occurred in Lancashire a 
fortnight ago caused a slip on the Middleton branch of 
the Lancashire and Yorkshire Railway, but ordinary 
working of the traffic has now been restored. 


Fo.tiowina the introduction of the “Safety First” 
movement by the. London General Omnibus Company, 
the number of accidents per 100,000 car miles decreased 
from 22 in 1916 to 17 in 1917 and 14 in 1918, 


Ir is stated that the Belgian Government has bought 
13,000 wagons from the British Government. We presume 
that these are the W.D. wagons built by the railway com- 
panies here for use on the Vontinent, which, being to the 
continental gauge, cannot be used generally here, because 
they are too wide and too high at the sides. 


Durine the three years 1917-18-19, out of 1322 death 
claiins dealt with by the Brotherhood of Railroad Train- 
men of America, 400, or nearly one-third, were due to the 
one cause of falling from or being knocked off trains. A 
large proportion of these accidents could, it is said, have 
been prevented by the exercise of greater care. 


ELEVEN or twelve years ago the Underground group of 
companies had 4000 employees ; now it has 35,000, The 
revenue of £78,000 a month is now at least a million a 
month, and the weekly pay roll of £6000 has become 
£130,000. A few years ago the companies were carrying 
about 300,000 passengers a day ; now they are carrying 
four millions. 

HiTHERTO the West London and West London Exten- 
sion Joint Railways have been under the supervision of a 
joint line superintendent stationed at Addison-road. 
Mr. C. L. Sharratt, who has held this office since June, 
1914, having retired, the lines have been placed under the 
control of the Great Western Company’s London divi- 
sional superintendent. 


A STATEMENT issued by the Ministry of Transport on 
the 7th instant says that the figures for September and 
October confirm the correctness of the estimate of a deficit 
of £45,000,000 in respect of the financial year ending 
March 3lst next. It is added that as the goods rates are 
to be increased as from January 15th a reduction in the 
deficit may be expected. 

AccoRDING to a statement by Mr. Julius Kruttschnitt, 
the president of the Southérn Pacific Railroad, the number 
of sleepers supplied to the railways by the Federal Rail- 
road Administration during 1918 was 77,677,305, as com- 
pared with 94,835,443 for the three-year period before 
Federal control began. This is a reduction of 18 per cent. 
and represents sleepers for 6000 miles of railway. 


In August, 1919, the cost of locomotive service per loco- 
motive mile on the railways of the United States was 
103.2 cents, as compared with 101.7 cents in August, 1918 ; 
the cost of freight train service per train mile was 152.8 
cents, as against 149.8 cents, and the cost of freight train 
service per 1000 ton-miles was 99.5 cents, as compared 
with 101.1 cents. The cost of repairs and of fuel were 
lower. 

In certain of the Southern American States the coloured 
people are segregated from the whites, and consequently 
separate accommodation has to be provided on the trains. 
This arrangement is said to cost the railways twenty 
million dollars a year, and in a recent proposal to amend 
the law it was claimed that the services given by the race 
during the war entitled it to equality of treatment. The 
clause was, however, rejected in the House of Representa- 
tives by 142 votes to 12. 


As we were going to press with our last issue it was 
announced that the men’s delegates had accepted the 
Government’s offer as to wages. The Government refused 
to change the average rate in the grades to the maximum 
rate, and it declined to make the agreement retrospective 
to August. On the latter point, it was considered that 
the lump sum of £1 each was ample compensation. The 
Government agreed, however, to pay an extra 5s. to 
those men, e.g., signalmen, supervising and clerical staff, 
&c., whose grades have not been standardised. 


On the Great Western Railway a salaried staff special 
assistance fund was established which had for its object 
the giving of assistance in necessitous cases to members of 
the salaried staff serving with the Forces and their depen- 
dants. At Christmas, 1918,a sum of £200 was divided, 
and last month gifts of £5 notes were distributed. A sum 
of about £300 will shortly be paid in respect of premiums on 
life assurance policies which are being kept in benefit by 
the fund. The balance in hand is abovt £2000, and a 
meeting is shortly to be held to decide as to its disposal. 


Tue State Legislature of New York has passed a law 
having for its object the improvement of the conditions 
under which women work. One provision is that no woman 
must work longer than nine consecutive hours nor after 
10 p.m. As the nature of the work on the Rapid Transit 
lines of New York City is such that these conditions cannot 
be met, all women, except those engaged on clerical work, 
employed on those railways have had to be discharged. 
About 2000 women were affected, and of the 800 dismissed 
in Brooklyn some had been in the service for twenty years. 
On the Interborough system, whence 1100 were dis- 
missed, women had only been employed as a war measure. 


In a statement to a New York newspaper the vice- 
president of the Pennsylvania Railroad said that, as com- 
pared with two years ago, that company had 14 per cent. 
more men to do 11 per cent. less work ; or, put another 
Way, it took 127 men in 1919 to do the work of 100 men in 
1917. In 1917 the day was one of ten hours ; now it was 
eight hours. In 1947-the average number of traffic units 
per man was 113,932. With the shorter day this would 
have worked out_at 91,145; actually it was 89,308. In 
the shops there was an eight-hour instead of a ten-hour day, 
but piecework had been abolished, and the output per 
man had fallen from 100 per cent. to 75 per cent. With 
the eight-hour day the output per day was but 60 per cent. 


In other words, it takes ten men to-day to do the work of 
six men two years ago. 








Notes and Memoranda. 





A PLATE-BENDING roll which has recently been made in 
America is claimed by the makers to be one of the largest 
ever turned. It is 35ft. 6in. by 30in. in the body, 40ft. 8in. 
overall, and weighs 60 tons. The ingot from which it was 
forged weighed 119 tons, and was 67 in. in diameter. 


AN exceptionally large monolithic concrete structure was 
floated into position in the process of building the new 
Pearl Harbour Dry Dock at Honolulu. It was the well to 
accommodate the pumps, and required 4500 cubic yards 
of concrete for its construction. The well measures 
96ft. Gin. long by 45ft. wide, and is 60ft. 6in. deep. The 
first 17ft. of height was built on a floating dock. This 
part was then floated, and the remainder of the well cast 
inside a cofferdam attached to the floating base. The 
structure was floated into position and the sheathing 
removed by divers, 

Wiru reference to the large condensers by Hick, Har- 
greaves and Co.,. described in our issue of August 22nd last, 
it is noteworthy that the Wheeler Condenser and Engineer- 
ing Company, of Carteret, N.J., U.S.A., are manu- 
facturing fourteen condensers each with approximately 
50,000 square feet of cooling surface. One of these con- 
densers, when dealing with 285,000 lb. of steam per hour 
and supplied with circulating water at 38 deg. Fah., pro- 
duced a vacuum of 29.53in., corrected to a barometric 
pressure of 30in. The temperature of the circulating 
water discharge was 47 deg. Fah. 

In concluding his paper on “‘ Spontaneous Ignition Tem- 
peratures of Liquid Fuels,” read before the Institution of 
Petroleum Technologists, Mr. H. Moore remarks that as 
it is not practical to vary the compression of car engines 
to suit each particular grade of fuel, and as a large portion 
of the available power is lost when-burning fuels of high- 
ignition point, ¢.g., benzol and alcohol, in engines designed 
principally for petrol, a fuel of low-ignition point, it would 
be advantageous to mix the fuels in such proportions as 
to yield a standard ignition point, in order to allow the 
compression of engines to be raised to such a pressure as 
would utilise the fuel most economically. 


Ir is the custom, according to the Engineering News 
Record, of the Southern Pacific Railroad, in the event of 
it having sleepers that are to be stored anywhere in the 
vicinity of Salt Lake, Utah, to put them into the lake and 
allow them to soak. It has been found that the high salt 
content in the water acts as a preservative, and materially 
lengthens the life of the sleeper when used in an arid 
climate. This has been done for some yeais. It was 
begun when engineeis of the company noted that Oregon 
fir piling lasted indefinitely in these waters. A ‘‘ pickling 

|”? was accordingly seiected, and sicepers are left in 
soak for a year or two whenever it is found convenient to 
do so. 

Some of the boilers used in America over a century ago 
are described in a recent issue of Power. One of the boilers 
at the Philadelphia pumping station was made of wood 
and worked at a pressure of 24 1b. per square inch. It was 
rectangular, 9ft. by 14ft. by 9ft. deep, and built of white 
pine 5in, thick, braced with l0in. square oak beams. 
There was an iron fire-box and flue with cross tubes and 
an iron return flue in the upper part of the box. The wood 
was quite satisfactory below the water level, but wasted 
away and gave trouble above the water line. Another 
boiler described was of iron, 27in. in diameter by 27ft. long, 
and withstood a pressure of 220lb., but ultimately 
exploded. 

A STEAM pipe over a mile long has been installed at 
Portland, Ore., U.S.A., to convey high-pressure heating 
steam. Actually the pipe is 5700ft. long by 12in. in dia- 
meter, while the steam is at a pressure of 250 Ib. per square 
inch, and a temperature of 600 deg. Fah. Part of the 
pipe line is carried overhead on trestles and part under- 
ground. All the pipe on the overhead portion of the line 
is covered with two laye:s of l4in. 85 per cent. magnesia. 
Around the magnesia is sewed a layer of ducking, which is 
thoroughly painted with a waterproof paint. Over the 
ducking two separate laye s of roofing paper are installed 
and sealed with wate:proof paint. In the trench the pipe 
is insulated by means of a jin. air space, 2in. of pyrobestos, 
lin. of asbestos, a layer of building paper, and 3in. of con- 
erete. When transmitting 140,000 Ib. of steam per hour 
the pressure loss is said to be 30 lb. per square inch. 


Tue explosion of an auxiliary steam stop valve on 
board the s.s. Ariadne Alexandra is attributed by the 
Board of Trade Engineer Surveyor-in-Chief to the deteiora- 
tion of the cast iron body. The valve had a body about 
din. thick with a gun-metal valve, and was fitted between 
the boiler working at 160 lb. per square inch and a copper 
steam pipe. It was about twenty-six years old. In his 
report the engineer says that the explosion of the chest is 
attributed to the deterioration of the metal due to chemical 
action, through the medium of water which from time to 
time accumulated in the chest, but precisely how the 
agencies operated does not seem to have been determined. 
Deterioration of cast iron, used in conjunction with 
saturated steam, to the extent indicated is unusual, 
except when in contact with decomposed animal or vege- 
table oils. In this case the deterioration had evidently 
been active for a very considerable time. 


A wRITER in the Manchester Quardian says that it is 
alleged in America that women workers are found to be 
afraid of machines. In New York offices thousands of 
girls, we are told, will not have anything to do with cal- 
culating machines, or duplicating devices, or dictating 
machines, the use of which would save them a good deal 
of unnecessary labour. Indeed, they will often refuse 
point-blank to touch a typewriter of any other make than 
the one they have learnt. It is noted further that there 
are very few women who take the trouble to find out how 
to make the easiest repairs on the machines they are using 
every day, whether typewriter or sewing machine or house- 
hold device. The only exception is in the case of the auto- 
mobile. Most of the women who are sufficiently enter- 
prising to learn how to drive a car are willing to tackle the 
repairing problem also. In munition factories in Amerita 
educated women have shown much more readiness than 
the ordinary factory girl to use machinery of a type to 
which they were unaccustomed. 





Miscellanea. 


THe phosphate deposits which have been discovered 
between Derna and Cerene, in Cyrenaica, are said to be 
among the richest and most extensive in the world. 


THE blast-furnaces which Sulzer Brothers, of Winterthur, 
are about to erect will be supplied with iron ore from a 
deposit niear Herzbach, in the Laufenburg district. It 
is said that there are 30,000,000 tons of ore available. 


Tue first concrete ship constructed in Canada was 
launched at North Sydney in January. The vessel is 
127ft. long, 27ft. beam, 500 tons deadweight capacity. 
Orders for the construction of two additional 300-ton 
ships have been received. 

Tue establishment is proposed of a large steel works at 
West Guildford, Western Australia, by the Australian 
Steel Company, Limited, which has already made arrange- 
ments with the Government of the State to supply 
electric power, and with the State Railways Department 
to furnish scrap material. 

THE iron deposits at Boisdale, Cape Breton, Nova 
Scotia, are being opened up by the Dominion Steel Cor- 
poration in order to determine the quality and quantity 
of the ore. At the present time it is understood that fully 
10,000,000 tons are in sight, and it is believed that this is 
not by any means the full extent of the deposit. 


TxeE harbour of Keelung is to be improved at a cost of 
about £700,000. When the improvement programme has 
been completed, which will require seven years, the 
accommodation of water front will be increased to 2,500,000 
tons, or over three times its present amount. The moor- 
ings in the harbour will be extended so that twenty-five 
ships, instead of fourte@h ships as at present, can anchor 
at the same time. 

SEVERAL new coal discoveries have been made in southern 
Chile. One of these, near La Union, is estimated to 
contain 40,000,000 tons, and a special railway is being 
built to the Rapallo Station. Another coal deposit has 
been found in the Department of Castro. The greater 
part of the coalfield is on the beach in the northern part 
of Castro Bay. The coal from this region is different from 
that in other parts of Chile, and is not unlike cannel. 


Tse proposed improvements at New York Harbour 
include, according to Mr. Murray Hulbert, Commissioner 
of Docks, the construction in Jamaica Bay of fourteen 
five-storey piers, costing between four and five million 
dollars each. The piers will each be about 2000ft. long 
and will be equipped with hoists and electric cranes for 
the speedy handling of cargoes. Each will have large 
storage space for incoming and outgoing raw materials. 

AmonG the various efforts which are being made towards 
the development of the Derbyshire coalfield there are 
some successful borings which have been made in the 
Cutthorpe and Barlow district, to the north of Chester- 
field, on land purchased by Sheffield interests. The 
Stanton and Butterley Companies are sinking near to the 
Dukeries, the Staveley Company is opening out at Barrow 
Hill, Ramsgate, and Palterton, and the Sheepbridge Com- 
pany proposes sinking at Finningley, near Doncaster, and 
Firbeck, near Worksop. 

GREECE is now devoting special! attention to the develop- 
ment of her natural resources, says the Iren and Coal 
Trades Review. Her coal supply has always been deficient, 
although Greece should be able to produce enough for her 
own needs for many years to come. Her lignite deposits 
are considerable, particularly in Macedonia. Many cf 
these are now Government owned. It is probable that 
coal imports will show a decline in the near future, because 
of exploitation of Greek mines and of the future utilisation 
of potential water power. 

Unper the Ministry of Transport Act, 1919, the func- 
tions and duties cf the Road Board were transterred to the 
Ministry of Transport. The staff of the late Road Board 
has now been transferred from 35, Cromwell-road, South 
Kensington, to the headquarters of the Ministry at White- 
hall-gardens. All communications with regard to grants 
from the Road Improvement Fund and other matters 
which have in the past been dea!t with by the Road Board 
should in future be addressed to the Assistant Secretary, 
Roads Department, Ministry of Transport, 7, Whitehall- 
gardens, 8.W. 1. 

A series of tria!s of motor tractors burning pa!m oil 
or other vegetable oils grown in Africa is to be organised 
in Belgium by the Coloniat-office, Department of Agri- 
culture. Foreign tractors will be eligib.e for the trials. 
Two awards of 15,000f. and 10,000f. respectively will be 
made to the two best tractors burning fuel oil or some 
similar grade of heavy petroleum residues. The tractors 
must be able to give a tota! pull of 1000 kilos. on the draw- 
bar at a speed of 2 miles per hour. Preference will be given 
to tractors weighing not more than 3500 kilos., suitable 
for the rough roads of Central Africa. The tria's will be 
held near Brussels, probably next April, and wii! iast six 
to ten days. The tractors will be tried on ploughing, belt 
driving, and hauling of transport avagons—up to about 
30 miles a day. Particulars of these tria!s are to be ob- 
tained at the Agricultural Department of the Ministry 
of Colonies, 7, Rue Thérésienne, Brusse!s, Belgium. 


Tux direction of the London organisation of the British- 
China Trade Bureau has been taken over by the Federation 
of British Industries,.the offices of the Bureau being trans- 
ferred from Regent House, Regent-street, W., to 39, St. 
James’s-street, S.W.1—Overseas Trade Organisation : 
China Section. The British-China Trade Bureau came 
into existence during the war, as it was realised that if 
Great Britain was to obtain an adequate share of the 
potential trade of the South China market, some link was 
necessary between the British manufacturer and 
the consuming populations in| China. To this end 
an organisation, possessing a thoroughly competent trans- 
lating staff, and enjoying the active support, of the Hong- 
Kong Government and the Chamber of Commerce, was 
perfected, whereby, among other things, cordial relations 
were established with the vernacular Press-throughout the 
four provinces of Kwangtung, Kwangsi, Yunnan and 
Kweichow. To-day the Bureau controls some one hundred 
native newspapers, and its agents travel constantly 
between all important centres in the regions named. 
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H.M.S. Hood. 


On January 9th the new battle-cruiser Hood— 
fully described in THE Enoinerr of November 7th 
last—which has been built by John Brown and Co., 
Limited, left the yard at Clydebank and proceeded 
down the river for her preliminary trials. It was 
originally intended that the official runs should be 
carried out from Devonport, but this arrangement was 
subsequently cancelled, and the ship is to be based 
on Rosyth for the trial period. We understand that 
the change of plan was necessitated by docking 
difficulties at the Devonport yard. While the large 
docks at Keyham could easily accommodate the ship, 
it was found that the entrance was too narrow to 
enable docking operations to be carried out with 
safety. When these docks were designed there was 
no reason to anticipate the enormous increase in 
beam which is characteristic of our latest ships and 
for which the anti-torpedo bulge is chiefly responsible. 
The extreme breadth of the Hood outside the bulges 
is 104ft., as compared with 90}ft. for the Tiger, 
hitherto our largest battle-cruiser. It is instructive 
to note that the addition of bulges has increased the 
beam of H.M. battleship Ramuilies from 88}{t.—as 
designed—to 102}ft. This device has therefore 
seriously complicated the problem of dock accommo- 
dation for the Fleet, since it is evident that the 
efficiency of our largest warships will be impaired 
if they are unable to dock at any of the naval ports. 
A modification of the locks at Keyham will no doubt 
be made as a result of the Hood incident. 

The Hood, it is interesting to recall, was laid down 
at Clydebank on the morning of May 31st, 1916— 
that is to say, a few hours before the Battle of Jutland 
was fought. Contracts for three similar ships, 
Anson, Howe, and Rodney, had been placed with 
Armstrongs, Cammell-Laird, and Fairfield respec- 
tively, but were countermanded after the Armistice. 
The decision to lay down four battle-cruisers of the most 
powerful type was in line with the British Admiralty’s 
war policy of forestalling German construction. It 
was known that the Germans were at work on three 
battle-cruisers, the Graf Spee, Prinz Kitel Friedrich, 
and Ersatz Hansa, which might have been in com- 
mission early in 1918 but for an order issued by the 
Supreme Command in 1916-17 to suspend all work 
on naval vessels other than submarines and destroyers. 
As soon as this news reached our Admiralty the pro- 
gress of the “ Anson” class of battle-cruisers was 
decelerated, and eventually only the Hood was pro- 
ceeded with. So many improvements have been 
embodied in this ship that her trials will be watched 
with unusual interest. Immediately after the Battle 
of Jutland the plans were amended im the light of the 
lessons taught by that engagement. The protection 
both above and below water was increased to an 
extent that involved a large rise in displacement and 
a not inconsiderable sacrifice of speed. Although the 
complete details of this protection must not be 
divulged, it may be affirmed without hesitation that 
no warship afloat is better equipped than the Hood 
to resist attack from any and every weapon known to 
naval science. Considering her immense length— 
860ft. over all—the designers have contrived to cover 
a very large area of the hull with armour stout enough 
to keep out projectiles. In arranging the horizontal 
armour special allowance was made for the destructive 
effect of plunging fire such as is experienced at long 
range; for example, the gun-house roofs are twice 
as thick as in preceding ships. The danger of under- 
water explosions is discounted by the provision of 
improved bulges, in conjunction with. longitudinal 
bulkheads placed well away from the outer skin. 
The scantling is heavier than usual, and everything 
possible has been done to secure the utmost strength 
and resisting power. On paper the main armament 
of eight 15in. guns may not compare favourably with 
the heavier batteries of certain foreign ships, but 


when such comparisons are made the superior speed- 





of the Hood must be kept in mind. For ali practical 
purposes her armament should be adequate. The 
15in. guns are on mountings which permit 30 deg. 
of elevation, thus extending their range to approx!- 
mately 40,000 yards. An elaborate system of fire 
control has been installed. It includes the main 
director station on the tripod foremast and a long- 
base range-finder in the gunnery control—above the 
conning tower—with a similar instrument fitted in 
each of the four gun-houses. There are special 
director stations for the 5 5in. quick-firing armament 
and the anti-aircraft guns. No official details of the 
torpedo armament are available. The present ten- 
dency, it may be noted, is to revert to the above- 
water position for torpedo tubes, even in the largest 
ships, war experience having demonstrated the 
unreliability of submerged tubes. It was found that 
when torpedo practice was engaged in from ships 
travelling at speeds above 23 knots the bar or 
“* spoon ‘’—which projects from the hull to shield 
the torpedo from the rush of water—was liable to 
be bent by the pressure. In consequence. of this 
experience the submerged tubes in several ships— 
including H.M.8. Repulse—have been replaced by 
above-water tubes, which, besides being more trust- 
worthy, occupy much less space. The propelling 
machinery of the Hood consists of the now familiar 
arrangement of geared turbines, which are of the 
Brown-Curtis type. They are designed to transmit 
an aggregate of 144,000 shaft horse-power through 
four snafts, from which a speed of 31 knots is antici- 
pated. Steam is supplied by Yarrow boilers, oil 
fired, the maximum fuel capacity being 4000 tons. 
The Hood is under the command of Captain W. 
Tomkinson. On the conclusion of her trials, which 
are expected to last until summer, she will become 
the flagship of Vice-Admiral Sir Roger Keyes, com- 
manding the Battle-Cruiser Squadron. An engraving 
on page 92 of this issue shows the great vessel 
passing down the Clyde shortly after leaving her 
builders’ yard. 

_.The outstanding feature of naval construction in 
the first twenty years of the century has been the 
rapid and sustained growth in dimensions. In 1900 
our heaviest warships were the ‘‘ Formidables,”’ of 
15,000 tons, and out longest warships were the 
Powerful and Terrible, 520ft. on the waterline. Six 
years later we were building the Dreadnought, of 
17,900 tons, and the “‘ Invineibles,”’ of 567ft. To-day 
our heaviest battleships displace nearly 33,000 tons 
at full load, and in the Hood we have reached the 
extraordinary displacement of 41,200 tons and a 
length of 860it. Nor is there anything to suggest 
that finality has been attained in the size of fighting 
ships. On the contrary, if the surface capital ship 
is to be perpetuated at all, future specimens will 
probably tend to increase in size. So long as naval 
tacticians insist on having ships which possess, in 
addition to an armament of the heaviest guns and 
stout protection above and below the water, a sea 
speed of 30 knots or more, no reduction in dimensions 
will be possible. Not so many years ago the largest 
men-of-war were dwarfed in comparison with the big 
Transatlantic liners, but that is no longer the case, 
for the Hood is 70ft. longer than the Mauretania, 
and only 42ft. less than the Aquitania. If progress 
continues as rapidly in the future as in recent years, 
it will not be long ere the 1000ft. liners projected in 
the United States are surpassed in length by some 
new mastodon of war. 


Boiler Explosions. 


Ir may be taken in round numbers that some 
seventy to eighty boiler explosions within the 
meaning of the Act occur per year in the 
United Kingdom. Each one is a full-scale destruc- 
tive experiment from which a great deal of useful 
information might be obtained. In many cases the 
cause of the failure is obvious and common, in others 
it is obscure and rare; but, whether it belongs to 
one classification or to the other, its instructional 
value is not diminished, for in the former case it 
provides a warning to boiler users, and in the latter 
it gives instruction to boiler makers. In these cir- 
cumstances there can be no question that full advan- 
tage should be taken of these accidents. We learn 
more from failures than from successes, and the close 
scientific investigation of the reasons of such events 
would put us in the possession of information that 
often can only be uncertainly obtained by laboratory 
tests. It may be said that accidental boiler explo- 
sions labour under the disadvantage that the condi- 
tions are not prescribed, and hence that doubts 
about their relative values may exist. To this con- 
tention we reply that careful analysis and examina- 
tion by qualified men seldom fails to define the condi- 
tions, and that when they have been defined it rarely 
remains impossible to indicate the cause of the failure. 
Mysterious boiler explosions have become a thing of 
the past. When the full facts are known the mysteries 
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disappear as certainly as those surrounding the 
appearance of oil on the ceilings of a Norfolk rectory. 
But we must be warned against falling into a trap 
for the unwary. It is a mistake to say because no 
boiler explosions are mysterious that therefore the 
explanations of their occurrence are always simple. 
It is just as futile and childish to report that a boiler 
exploded from excess of pressure as it is to say that.a 
man died from lack of breath. If the existence of 
excessive pressure cannot be proved, then it is our 
clear duty to seek other causes—defective design, 
existing weakness, and so on—and not to shelter 
behind an all-embracing phrase. In a sense every 
boiler explosion is due to excess pressure, for if there 
were no pressure the boiler would not burst, but the 
pressure may still be no more than the vessel should 
be able to withstand, and a more detailed cause must 
be looked for. If every boiler explosion were looked 
upon as a scientific experiment, we could by examina- 
tion acquire a mass of information of a kind that 
would be sought vainly in other ways. 

Recognising the instructional value of explosions, 
the Manchester Steam Users’ Association for many 
years classified failures of the kind, and drew from 
them all the information it could. In 1882 an Aet 
was passed which placed in the hands of the 
Board of Trade the power to hold official inquiries 
into accidents associated with the boilers of steam 
vessels. It was hoped that the Board would recog- 
nise the scientific importance of the work, and that 
it would so conduct its investigations and so make 
its reports that the fullest technical information 
should be won and circulated. These hopes have not 
beeu regularly fulfilled. A preliminary examination 
is indeed made by expert representatives from the 
Board, but the inquiry itself 1s conducted before a 
Commissioner, and that Commissioner is nowadays 
always a lawyer. Itis, under the terms of the Act, 
the Board of Trade’s duty to indicate the cause of 
the explosion and to apportion the blame for its 
occurrence. Now it cannot be expected, on the one 
hand, that a lawyer will take a deep interest in the 
technical questions that arise, but, on the other hand, 
the fixing of responsibility is precisely one of those 
matters in which he is trained and by which he is 
attracted. The result, as might be expected, is that 
scientific problems receive scant attention, whilst 
the weighing of the evidence that will fix responsi- 
bility receives a great deal. In the circumstances 
we fear this course is inevitable. The Commissioner 
has power to fine the guilty parties—technically by 
ordering them to pay a portion of the cost of the 
inquiry—and as long as that is a part of his duties 
the sifting of the human evidence will occupy his 
chief attention. Yet it cannot but be a matter 
for regret that the scientific lessons of explo- 
sions should be lost, and we regard with sympathy 
the plea to which Mr. Stromeyer returns im his 
report this year that a permanent expert should 
be appointed by the Board of Trade to examine 
boiler explosions from their technical aspect. Under 
the Act competent and independent engineers 
practically conversant with the manufacture of boilers 
are to be appointed by the Board of Trade to investi- 
gate boiler explosions. It is not easy to find men with 
the necessary qualifications, and the method followed 
by the Board—that of sending its surveyors in rota- 
tion—weakens rather than increases the probability 
that the necessary knowledge will be acquired. 
What is wanted is closer specialisation. It might 
be well to appoint a single, or possibly two or three, 
surveyors for explosions, whose duty it would be 
to investigate accidents as completely as possible, 
so that every particle of useful information might be 
derived from them. They would in time acquire a 
volume of experience that would make their reports 
of great technical value, and they would so effect the 
inquiries that the legal aspects would not be per- 
mitted, as now, to dwarf and obscure the scientific. 
“ Little,” wrote Mr. Stromeyer in his report of 1912, 
“is gained by the present system, but much time and 
money is wasted. Surely with about 100 explosions 
per annum sufficient work could be found for one 
man possessed of a good college training and suitable 
practical experience to investigate these cases and 
to report on them with such clearness that formal 
inquiries need not be held; or, if an occasional one 
were found to be necessary, he would be the most 
fitting man to conduct it. The money which would 
then be saved on expensive formal inquiries, amount- 
ing probably to £3000 to £4000, might very advan- 
tageously be spent by the expert who makes the 
inquiries on occasional interesting tests, for these are 
very badly wanted in this country,” 

Since the passing of the Act of 1882, something like 
2400 explosions have been inquired into by the Board 
of Trade. We may safely assume that the larger, 
by far the larger. proportion of those accidents were 
brought about by simple, obvious, and familiar 


causes, but there remains a percentage of failures that 
are out of the ordinary run. 


Can it honestly be said 





that all the information, all the technical knowledge; 
that might bé drawn from those accidents has been 
drawn ? Mr, Stromeyer holds that it has not, and 
we are disposed to agree with him, and we do not 
think it ever will be drawn as long as the Commissioner 
is a lawyer and his assessors not men especially quali- 
fied for the task. Important as it may be to appor- 
tion blame and punish the wrong-doer, we cannot for 
one instant admit that this duty is so paramount that 
it ought to be allowed to over-ride technical and 
scientific considerations. The intention of the Act 
was to find out the cause of accidents ; the effect of 
it, as practised, is to impose petty fines on individuals. 
Until the intention is restored in practice we cannot 
expect it ‘b get the full value from the full-scale 
experiments which boiler explosions present. 


Water Cooling for Turbo-generators. 


Five years have elapsed since Professor A. B. 
Field described before the Institution of Electrical 
Engineers, the difficulties that arose in the course of 
designing certain large turbo-generators which had 
been recently constructed and installed in America. 
The time appears to be rapidly approaching when 
designers in this country will be faced with similar 
probiems. For this reason, Mr. J. Shepherd’s paper 
on “ Turbo-generators,” recently read before the 
same Institution and given in abstract on page 88 
of this issue, is to be welcomed. Mr. Shepherd’s 
contribution to the subject is particularly appro- 
priate; as it opens with a review of past failures of 
turbo-generators, and then proceeds to discuss the 
possibile improvements which the author suggests 
should be incorporated in future designs. The main 
contentions in the paper are indicated by the remarks 
that while the steam economy of turbo-generators 
compared with the earlier slow-speed sets is very 
marked, the same favourable comparison does not 
hold for reliability and physical life. During the 
past ten years, long physicai life of turbo-generators 
has not been regarded as of great importance, since 
the continual improvement in steam consumption 
figures often led to the replacement of turbo-gene- 
rator plants long before they were worn out. The 
author, however, considers that such improvements 
in steam consumption are now approaching a point 
when considerable gains are difficult to accomplish, 
and consequently designers in the near future will 
be called upon to give more attention to methods for 
increasing the physical life of the plant, its reliability 
and ease of operation, and also to devise means for 
reducing fire risk. Ventilation by air is condemned 
largely on account of the latter danger, and the 
author proposes to replace this method of dissipating 
the losses by a system of water cooling. It is claimed 
that the latter method of cooling would reduce the 
running temperatures of the machine, and so increase 
the life of the insulations. 

We are inclined to consider the author unduly 
pessimistic with regard to future developments of 
steam turbines. There are obvious directions in 
which increased efficiency can be gained, one of 
which, namely, raising the initial temperature of the 
steam, was considered by Mr. J. H. Shaw in a paper 
presented last year to the same Institution as the 
present paper, and it is hoped Dr. Ferranti will con- 
tinue his valuable work on the high temperature tur- 
bine which was interrupted by the war. It is there- 
fore no easy task to foresee what may happen within 
the next few years, and it appears doubtful whether 
such a radical departure in the designof turbo-genera- 
tors as that suggested by Mr. Shepherd will be seriously 
considered, at least for power station plant, within 
that period of time. There are, however, special 
cases mentioned by the author which may lead to the 
more rapid development of some such method of 
cooling. He discusses, for example, electrical ship 
propulsion, which involves large plant, in which the 
size of ducts for air cooling the main generators and 
propeller motors is so great that practical considera- 
tions involve the use of a separate fan for each 
machine ; hence considerable economy in space 
could be effected by water cooling. Whilst, then, 
we find ourselves in agreement with the majority 
of the speakers in the discussion that Mr. Shep- 
herd’s proposals are at present rather premature 
for land practice, yet we recognise the definite 
possibilities of the scheme, and that it may find an 
early application where the conditions are more 
adverse to air cooling. 








Random Reflections. 
[THIRD SERIBS. | 


ALL engineers are brought up in 
the belief that oil in boilers is a 
terrible thing, which leads ‘to 
overheated plates and collapsed 
fire-box crowns. Dozens’ of devices have been in- 


Oil in Boilers. 


vented for taking the grease out of feed water, and 

one of the merits claimed for the steam turbine is 

that, since it needs no internal lubrication, the con. 

densate from it is oil-free and the engineer may 

return it to the boiler with no anxiety. So long has 

this belief in the iniquity of oil in boilers held sway, 

and so philosophically has it been supported by 

scientific argument and experiment that the heterodox 

view expressed by a firm of no less eminence than 

Belliss and Morcom that, far from doing harm, it is 
actually beneficial is not likely to be accepted without 

question. The subversive assertion occurs in a patent 

specification to which we made brief allusion a few 
weeks ago. It will be of interest to quote two sen. 
tences at length :—‘‘ The present-day displacement 

of the reviprocating engine by the turbine in steam 
power plants, the growing tendency for the adoption 
of higher and still higher superheat temperatures, 
together with the elimination of lubricating oil from 
the steam, have led to @ set. of steam. conditions 
essentially different to that prevailing in the days when 
reciprocating steam machinery elone was current. ‘ 
The consequences are that the phenomenon of internal 
corrosion, growth of the metals and associated brittle. 
ness are assuming such dimensions that the economies 
of the modern power station are in many cases very 
seriously affected. Now we have discovered that in 
mixed reciprocating and turbine stations where the 
feed water is the common condensate, and therefore 
always contaminated more or less with cylinder 
lubricating oil, in spite of the service of grease 
extractors or feed filters, the troubles from corrosion 
both in the boiler system and in the turbine are prac- 
tically non-existent. The internal metallic surfaces 
also being covered with a film or layer of greasy mud 
or slime, formed from the water precipitates and the 
oil, the metal itself is less susceptible to the more 
insinuating physical and chemical changes exhibited 
eventually in growth and brittleness.” After thus 
stating the case for the use of oil in boilers, the 
patentees go on to describe methods of introducing 
oil into the steam system at various points and, a 

we read further, a doubt seizes us. Are they finding 
merits for the presence of oil in boilers because the) 

want to use oil in turbines, or are they really convinced 
that even if the turbines were not better for the oil, 
the boilers would be ? We do not know ; but in an) 

case this much may be said, that even if the primar) 

influence is the desire to protect the turbine from 
corrosion, and the arguments in favour of a greasy 

feed are, in fact, in the nature of a defence, addveed 
to show that grease does no harm, the value of this 
heterodox practice will be no whit changed. But, 
although the objection to oil in feed water may be 
no more than a prejudice handed on from one genera- 
tion of engineers to the next, it will be hard to over- 
throw it, and positive evidence that a greasy deposit 
does no harm will have to be forthcoming before the 
practice recommended by Messrs. Belliss and Morcom 
is generally followed. 

* * om * * 


In connection with the subject 
discussed in the preceding Reflec- 
tion, a brief reference may be made 
to an excellent paper on the 
* Protection of Boilers from Corrosion,’’ made by) 
Mr. E. Hoehn, engineer-in-chief to the Swiss Associa- 
tion of Steam Boiler Owners, of Zurich. This report 
describes experiments made by the Association during 
the years 1915 to 1917 with a view to finding out 
the best means of preventing internal and external 
risting. After dealing with what Mr. Heehn calls 
relatively expensive methods, it passes on to the con- 
sideration of the use of protective coatings of one kind 
and another. Some are proprietary compounds 
and some are not, but the two which appear to give 
the best results are cement and a mixture of seventy- 
five parts by weight of distilled gas tar and graphite. 
The cement has the advantage that it can be applied 
without any special precaution, whilst cases have 
occurred of men being overcome by the fumes of tar 
when treating the inside of boilers. The discussion 
on the employment of cement is exceptionally interest - 
ing, and is supported by a number of experiments 
made for the Association both in a laboratory and 
in boilers in actual use. It appears that a thickness 
of about half a millimetre is sufficient, and that if the 
wash is brushed on to a cold boiler and given twenty- 
four hours at least to set it will adhere very strongly 
to the surface—even if it be slightly rusted to begin 
with—and that the higher the boiler temperature the 
harder will the coating become. Of the mixture of 
tar and graphite Mr. Hoehn says that it is of the 
highest importance that only distilled tar should be 
used, as crude tar contains destructive acids. A 
wash of cement on the colder parts of boilers at least 
is no new thing, but we believe it has been found that 
it will not stand the frequent changes of temperature 
and pressure and the consequent movements of the 
plates. The familiar “‘ sixpenny scale’ is an admir- 
able protection of a similar kind against surface 
wasting, but we all know that it breaks away at 
corners, and that grooving results. Is there any 
reason to suppose that cement would be superior m 
this respect ? The tar-graphite mixture is no doubt 
flexible, and might not fail in the same way, but 
would it endure on the hotter ‘surfaces ?_ Such ques 
tions as these can only be adequately answered by 





prolonged tests under working conditions, and we 
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direct attention t6 Mr. Hoehn’s report in the hope 
that some British boiler users may be induced to 
make the experiments, or if they have already made 
them, to tel] us their experience. : 


* * *£ * # 


Tae appeal which the Engineering 
i } School of | Universit College, 
University College. ( Wor.street, is inidking for onde 
hundred thousand pounds will not 
fall upon deaf ears. The University of London is, 
in the public eye, in many respects an anomalous 
institution, for it seems to lack the venerable body and 
framework which give not a little of their great repu- 
tation and much of their charm to Oxford and Cam- 
bridge. It began as an examining body, and although 
sinee 1828 it has possessed the familiar buildings in 
Gower-street, it is still in some respects little more 
than a name tying together a number of diverse 
colleges which retain their own individualities, or 
signifying an examination—the ‘‘ London Matric”’ :— 
which is a latchkey to many other  institu- 
tions as well as to the University itself. But 
with the teaching of engineering it has always been 
closely associated——even since 1828—and though the 
high position it has maintained may have been 
challenged by later comers, with newer advantages, 
it has not been displaced. Its very age, however, 
stands in its way, and if it is to be brought up to the 
high standard which it ought to enjoy the engineering 
school must be enlarged and the equipment must be 
improved. This is the object for which one hundred 
thousand pounds are sought. Seventy to seventy- 
five thousand pounds will be spent on extensions, and 
the remainder will be set aside to provide an income for 
the maintenance and extension of the equipment. 
It may be thought that no worse moment could be 
selected for such an appeal. The country is bur- 
dened with debt and taxation stands at an exalted 
figure. Yet we believe the money will be found, and 
with no great difficulty, for at no time in the history 
of England was the belief in science so confirmed as 
at present, and at no time was the need of encouraging 
and improving the teaching of science—of which 
engineering is industrially the most important 
branch—-more generally recognised. It is not only 
that we have to make up the arrears of education 
stopped by the war ; it is not only that we feel shame 
that the country which led one hundred years ago 
in the development of industrial engineering should 
be out-distanced by those whom it then led, but 
because the redemption of the United Kingdom 
depends in no small measure upon the quality, of its 
engineers and upon the numbers of them it is able to 
provide that we expect to see a ready response to the 
appeal. ‘* Gower-street ’’ has a reputation on which 
a greater future can be built, and we make no doubt 
that the fine example of Lord Cowdray, who heads the 
subscription list with a gift of £10,000, will inspire 
engineers all over the land to give within their means 
to an object which they must recognise as of unsur- 
passed importance. 
<< Fee 


RuskIn—as, for example, in ‘‘ Unto 


— this Last ’’—expressed views that 
Piodient were at times uncommonly like 
. 


Socialism. Had he let himself go, 
he would have been as “ advanced” as any of our 
hottest spirits of to-day. But he kept a fairly firm 
grip of himself, and when his high ideals appeared to 
be getting the bit between their teeth, he brought 
them back to a steadier pace by the aid of common 
sense. Yet the gait of his Pegasus is irregular. His 
steed is always just about to bolt and just being 
pulled up in time. Now and then, it is a near thing ; 
salvation comes as an after thought and is squeezed 
in at the bottom of the page in a footnote. In these 
circumstances it was not inappropriate that a meet- 
ing, which reflected in some respects the weakness 
and strength of the master, should have been called 
by the Couneil of Ruskin College. It took place last 
Saturday in the Memorial Hall, Farringdon-street, 
and was characterised on the one side by the modera- 
tion of Mr. Brownlie, chairman of the Amalgamated 
Society of Engineers, and, on the other, by the wild 
policy of Sir Leo Chiozza Money and the Sovietists. 
Mr. Brownlie told workmen what few of their leaders 
have had the courage to tell them, that they have 
got to make sacrifices and bear burdens like the rest 
of the community ; “they must even do more than 
could be reasonably expected of them.”’ Unlike Sir 
Leo, who defended “‘ ca-canny ”’ on the extraordinary 
ground that it hampered our operations in Russia, 
Mr. Lrownlie had not a word to say in favour of it, 
saving only when it was exercised as a defence against 
‘cutting the rate.” He told the audience that when 
it was used to injure industry it was wholly un- 
justifiable, and that it could never be a cure for un- 
employment, and he added that“ to impede industry 
and harass employers in order to force them to relin- 
quish industrial. control to the workers were such 
ill-considered methods as to jeopardise our civilisa- 
tion’and bring about chaos.’ It is not: surprising 
that this sober wisdom met with a good deal of oppo- 
sition, and that there was what the chairman 
moderately described as destructive criticism. There 
is a section of the population which, regardless of 
all consequences, would topple the whole. industrial 
system in, the dust. It is stirred more, we fear, by 





envy than by a real desire for a better social order, 
and is so bent on destroying private wealth that it 
is blind alike to its ‘own interests and to the interests 
of the community. It is swayed, not by reason, but 
by rancour, and it is to be feared that it resolutely 
stops its ears to such sound advice as that given by 


Mr. Brownlie. 
cs * * ae *® 


Cutti Ir is now generally and very 
ya properly accepted as the basal 
Rites. principle of piecework and bonus 


systems that under no conditions 
other than a complete change of method, must the 
rate be changed. Employers who, in the past, have 
cut the rates are held up to obloquy, and Mr. Brownlie, 
as we have shown in the pre¢@eding note, regards 


. ca-canny ”’ as legitimate when it is exercised against 


that practice. Now, whilst not a word can be said 
in support of men who break their bargains, whether 
they be workmen or employers, it is proper that the 
question of piece rates should be studied from the 
economical standpoint. If the employer is the gainer 
by rate cutting, then it is wholiy condemnable ; 
he has broken a bargain for his own benefit, 
and his action is indefensible. But if the reduction 
in an excessive rate is reflected in a diminished sell- 
ing price and in an improved market, then the 
position is altered. Imagine the case of the manu- 
facturer of, say, sewing machines, who, owing to 
strict adherence to his bargain, finds his labour costs 
twice as high as those of another house or foreign 
maker. His power of competing in the market is 
much reduced. It may be said that by improving 
his organisation he can reduce his total costs. Quite 
true; but the fact still remains that one item in 
them is still excessive, and that were he to reduce 
it he could still further lower his selling price, enlarge 
his market and employ more labour. Furthermore, 
an excessive rate retards output, for, as hundreds of 
examples show, workmen are generally content with 
a certain level of wages, and will not make further 
exertion to get more. For these reasons, we have 
always regarded the Rowan premium system, which 
automatically checks the rate, as possessing very 
desirable properties, and we feel that if some such 
plan is not employed, then an alternative method 
may have to be gdopted. We need not say that we 
are wiole-hearted in our condemnation of “ rate 
cutting,” as it is generally understood, but rate adjust- 
ment may at times be highly desirable for our industrial 
welfare, and machinery for effecting it without hard- 
ship and with the workpeoplejas willing parties to 
the bargain is desirable. In present conditions, as 
Mr. Brownlie admits, the fear of rate cutting leads to 
““ca-canny ’’; the men do less than they coul@ do, 
because they believe that they would in no case be 
allowed to earn more. That is obviously an un- 
healthy condition. The country requires that output 
should be at its maximum, but it wants also selling 
prices to be at a minimum, because, for equal qualities, 
trade follows the lower price. Is it not possible to 
introduce into general engineering the practice 
followed in some branches of the iron and steel trades 
and so to arrange matters that piece rates would be 
associated with and controlled by the selling price ? 


* *+ * *& & 


WE feel it incumbent on us to 


ay answer the questions put to us by 
Engineering. the al-eod “ ae 


tary of the Women’s Industrial 
League in the correspondence columns of our last issue. 
Let us say at once that in what we wrote in the pre- 
ceding week we had no intention of hurting the feel- 
ings of women engineers, and that what we said 
about them we said in the simple belief that they were 
facts—just such, a8 in other circumstances, we 
might have written about men. We are asked, first, 
to support our statement that “if women are better 
than men they will get work, and if they are not, 
they won’t.’”” Miss Key Jones desires to know why 
they must be better. Surely it is obvious that one 
does not change from something that is good unless 
it is to find something better. The greater parts of 
our workshops are laid out for the employment of 
men, all the arrangements are made for men, and all 
the machines fitted for men’s use. To retain the 
services of men in them seems the most natural 
thing in the world, and women can only expect to 
be employed if they are better than men. We pass 
over our correspondent’s next paragraph in which we 
are accused of ‘‘ unctuous self-confidence,’ because 
it is couched in a vein that does not encourage either 
friendly or philosophical discussion. We are next 
asked why we said that if wonien desire to remain 
in the craft of engineering they must be content to 
call themselves women mechanics, women fitters, 
and so on. ‘Surely’ writes Miss Key Jones, “a 
mechanic is a mechanic, whether a male or a female, 
and the only reason that the writer could have for 
bestowing the sex adjective is to belittle the work of 
women.” This is carrying sensitiveness too far! 
We had absolutely no more intention of belittling the 
work of women by asking them to call themselves 
women mechanics or women fitters than the pro- 
prietors of the new paper the Woman Engineer had | 
when they gave it that title. If our correspondent 
will re-read the passage without sex bias, she will see 





that, the. object. was to. invite .women,, engineers. to 


use that term discreetly, to reserve it for qualified 
women engineers, and not to allow it to be misused, 
as amongst men engineers, by mechanics and fitters. 
Moreover, why must she be so ungenerous as to 
assume that the sex epithet is, in our eyes, belittling ? 
Is it not conceivable that some employers, for some 
work, would prefer women to men, and that a means 
of definition would then be needed ? With regard to 
the questions of ‘‘ equal opportunities,’ “‘ artificial 
barriers of sex prejudice,” and so on, we need only 
say that when women have been engineers as long as 
men have been, and have proved their suitability 
for that occupation as completely as men have, then, 
and not till then, would it be equitable to place 
them on absolute equality with men. 
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Storage Battery Practice. KR. Rankin, B.Sc., M.1.E.E. 
Sir Isaac Pitman and Sons, Limited. Price 7s. 6d. 
* net. 


Ir the truth be told, very few power station engineers 
welcome the addition to their responsibilities of a 
storage battery. Prejudice undoubtedly exists against 
that type of plant in spite of the many arguments 
which can be used in its favour. Unfortunately, 
those concerned with the battery industry do not 
always realise that this attitude is not entirely illogical. 
It has developed as the result of past experience, and 
the manufacturers should realise that a prejudice of 
this kind cannot_be rectified by mere assertion. The ~ 
‘closed book” policy of the manufacturer which 
confines all technical knowledge of the vagaries of the 
secondary cell to a limited number of experts only 
tends to create suspicion. What happens in practice 
when an engineer is called,upon to take charge of a 
battery is that he receives from the manufacturer a 
list of instructions mainly concerned with the first 
charge and the permissible variatidns, during subse- 
quent working, in charge and discharge rates, in cell 
voltage, and in the density of the electrolyte. The 
routine tests involved in carrying out these instruc- 
tions are extremely tedious, and, not being able tech- 
nically to supervise these tests, the engineer tends to 
lose interest in the battery and leave it to the care of 
the battery attendant. Actually a really intelligent 
supervision of the tests repays the trouble and :ncon- 
venience involved many times over, but usuailiy it is as 
a@ rule only made when the manufacturer is paid to 
undertake ghe maintenance or when, as the result of 
trouble, his expert is called in to assist. We take the 
book under notice as evidence that the author at least 
has realised the position. According to the preface the 
volume is written for the engineer who is not so much 
concerned with the details of manufacture and theory 
as with the operations and maintenance of storage 
batteries and their auxiliary plant. The electro- 
chemical theory of the lead cell is dismissed in the first 
chapter, and from thence onwards to the sixth chapter 
the book contains valuable practical information on 
the manufacture and properties of these cells and on 
the installation and the problems which arise during 
the working of stationary batteries. The seventh 
chapter is devoted to the uses of the storage battery 
in a manner, as the author expresses it, analogous to 
either the hydraulic accumulator or to the engine fly- 
wheel, namely for dealing with continuous or fluctuat- 
ing loads. The operation of various automatic 
boosters is deseribed and® the chapter includes the 
results obtained from a two weeks’ test on 3 railway 
load, the data showing the saving obtained by the 
addition of an autematic reversible booster to an 
existing battery which previously was simply used as 
a floating battery. The author considers the saving 
from the station point of view, but without reference 
to the. cost of the battery and its auxiliaries, and here 
we may remark that the lack of information on cosis 
of batteries is curious. The ordinary engineer can 
readily estimate a rough price for a generator or 
motor, but very few cam give an approximate price 
at a moment’s notice for a battery. The manufac- 
turer must be able to estimate a price based on curves 
plotted for a given type of cell of various sizes and on 
the t price of lead, but we are not aware that 
an ch information has been published. ‘The final 
chapter of the book under notice is concerned with 
batteries for train lighting, vehicle, and portable work 
jal types of the lead battery and the Edison 
cell. The chapter includes a description of the various 
systems adopted for train lighting. The deserip- 
tive matter’is illustrated by a number of line draw- 
ings and diagrams, and the concise treatment of the 
subject will, no doubt, appeal to the practical engi- 
nee: for whom the book is intended. 
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Flow and Measurement of Air and Gases. By Alec B. 
Eason. London: Chas. Griffin and Co., Limited, Exeter- 
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Telephony without Wires. By P. R. Coursey. London : 
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The Painters’ Pocket-book. By A, Seymour Jennings. 
With special cor-tributions by Charles Harrison. Fourth 
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War Service Tugs. 


During the war all sorts of new types of craft were 
invented to meet novel conditions brought about by the 
ingenuity of the enemy, and new réles were entrusted 
to old types or old types adjusted to meet new demands. 
The salvage tug, for instance, instead of being required 
for 99 per cent. of her time to stand by a ship on the rocks 


to be built to meet these conditions, and a good exemplar 
was found in the “ Stoic”’ type, designed by Engineer- 
Commander F. C. Anstey, R.N., for similar work for the 
Chilian Government. But although the ‘‘ Stoic” was 
taken as a guide, all sorts of modifications had to be made, 
and the arrangement of them was entrusted to Living- 
stone and Cooper, Limited, of Hessle, who were requested 
by the Director of Auxiliary Vessels to “ father’ the 
design and prepare drawings, &c., for other firms to follow. 

An example of the resulting craft is shown in our illus- 

. 
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ONE OF THE ENGINES OF THE TUG SPRY 


when an hour or two would not necessarily be of vital 
importance, found her chief value in hurrying at top speed 
to some torpedoed ship, which would only continue afloat 
so long as her bulkheads held or the water could be kept 
e to a certain level. She had, therefore, not only to 
ve a high speed, so as to reach the victim quickly, but 
very great towing capacity, so as to move the dam 
vessel as rapidly as possible into a berth where she could 
be patched up sufficiently to enable her to get into a dry 
dock for permanent repair. Numbers of special tugs had 


| trations of the Spry, built by Livingsione and Cooper. 


It will be seen from the supplement drawings that, unlike 
& trawler, which obtains some of her splendid sea-going 
qualities from her high freeboard forward, which, by the 
way, is obtained at the expense of immersion, the Spry 
has actually less freeboard than draught forward, and 
dryness is secured by the enormous flare shown in the plan. 
The draught forward is nearly as great as that aft, which 
contributes to sea-going qaalities, as it helps to keep the 
vessel steady when towing in a sea-way, and, moreover, 


makes the ram, with which practically all war-time 
auxiliaries were gy of more use in an encounter with a 
submarine. The inclining tests carried out by the 
builders showed that the metacentric height of the Spry 
in ordinary sea-going trim was about 2ft. 6in., so that 
stability is not in any doubt, in spite of her fine run. 

The dimensions of this class are 141ft. 9in. betwee 
perpendiculars, 29ft. moulded breadth, and 16ft. moulded 
depth, with a displacement of 950 tons on a mean draught 
of 12ft. 10in. All the vessels have been built under special 
survey, and classed at Lloyd’s 100 Al for towing. The 
speed obtained on a displacement of 850 tons, and with 
1400 indicated horse-power, or 200 more than the designed 
power, was 11.96 knots, and the Spry is expected to tow 
a vessel of 30,000 tons at not less than 5 knots, two sturdy 
slip heoks and three towing beams forming the towing 
apparatus. 

A boat built for such special service has naturally a good 
deal more gear aboard than would be found on an ordinary 
tug—the 12-pounder gun and its magazine, for instance. 
Stores and cooking arrangements, too, had to be provided 
for a complement of not less than thirty-one, including the 
salvage officer and the wireless operator in addition {to 
the ordinary crew, and allowance had to be made for long- 
distance runs. The searchlight, the four-ton derrick, the 
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THE SPRY 


electric light clusters on the foreyard, the submersible 
electric pumps, the big boxes for pump gear on deck, &c., 
all form part of the salvage gear, while a 50 ewt. anchor 
is carried aft on a special dropping platform, so that it 
can be let go without damage to the fenders, &c., and thus 
allow a ship on a leeshore to obtain a hold well to wind- 
ward and prevent her being driven further on. 

The scantlings throughout are very heavy, the frames, 
for instance, being 6in. by 3in. bulb angles and the floors 
20in. deep, while all plating is double riveted. All the 
bulkheads are fitted with water-tight doors controlled from 
the main deck. The rubber, an important feature in a 
boat for this duty,’is of English elm, 6in. thick by 8in. deep, 
bolted vertically between angles riveted to the hull and 
with no bolts through the shell plates, the wheels making 
a@ very s:rong and good construction. With a view to 
long-dis:ance runs which she may be called upon to make, 
1200 gallons of fresh water are carried in a tank forward 
and 60 tons in a reserve feed tank built into the ship. 

Twin screws are, of course, fitted, and the engines were 
built by Belliss and Morcom, Limited, of Birmingham, to 
the design of Bow, McLachlan and Co., Limited, of Paisley, 
a fact which gives some further idea of how well engineers 
worked together throughout the war. The designed 
horse-power with 1601b. wor! pressure and at 140 
revolutions per minute was 1200, but we understand that 





it was exceeded on trial by nearly 25 per cent, The 
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drawings and engraving clearly show the leading features 
of the design of vessel and engines and dispense with the 
need for description. The two single-ended boilers were 
built by Earle’s Shipbuilding Company, Limited, of Hull, 
and are fitted in a common stokehold, though each has 
its own uptake and funnel, an arrangement which, wheu 
the boilers are front to front, as in this case, gives no chance 
of making a really smart-looking ship, since the funnels 
must be too close together, whereas a single funnel of much 
bigger diameter would look vastly more impressive. Ample 





capped by capital and operating costs, and offers no pros- 
pect of competing upon a commercial basis with direct 
coal firing. The process also compares unfavourably with 
other by-product recovery processes from the standpoint 
of the potential yield of nitrogenous and other by-products. 

(ec) The complete gasification of coal in a single stage in 
existing types of recovery producers if applied to power 
production on a large sca'e would offer little prospect of 
competing financially with direct coal firing, because it is 
unlikely that coal would be obtainable at a sufficiently 
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SECTIONAL ELEVATION AND PLAN 


bunker accommodation is supplied, and 250 tons of coal 
can be carried in the side and crose bunkers. Among the 
auxiliaries may be mentioned a fire pump capable of dealing 
with 25 tcns of water per hour and a de Laval turbine 
fitted with reducing gear for driving two generators—one 
a direct-current machine for the searchlight and general 
lighting, and the other an alternator for the submersible 


pumps. 








Cheap Heat Power. 





Tue following passage is taken from the Final Report 
of the Nitrogen Products Committee published last week. 

As a result of an inquiry into the question as to where 
and how large supplies of cheap power for nitrogen fixation 
purposes can best be ovtained in the United Kingdom, and 
also into the problem of conserving and increasing the 
national resources in nitrogenous and other by-products 
derivable from fuel used for power production, the Com- 
mittee has arrived at the following conclusions :— 

(a) The cheapest supply of power on a scale sufficient 
for the economical operation of the arc or calcium cyana- 
mide processes is that foreshadowed by the. water power 
development previously referred to. The estimated cost 
under post-war conditions amounts to £3.93 per full 
kilowatt-year, and it is improbable that this low figure will 
be obtainable even by the best coal-fired power station 
practice when regard is had to the future cost of coal. 

The Committee only dealt with the question of water | 
power to the extent of giving consideration to definite | 
proposals submitted to the Munitions Inventions Depart- 
ment. The possible existence in the United Kingdom of 
other large powers capable of furnishing electrical energy 
at a cost as low as, or even lower than, that indicated 
above must therefore be recognised. 

(b) With regard to the production of power from coal, 
the only proved method of obtaining supplies of cheap 
power in bulk is by the use of direct coal firing in con- 
junction with modern large-sized steam turbo-electric 
generator units. ‘For a power station having a maximum 
load of 100,000 kilowatts and an annual load factor of | 
100 per cent., the estimated cost upon a pre-war basis, 
with coal at 7s. 6d. per ton, amounts to £3.8 per full. 
kilowatt-year. For an annual load factor of 97.5 per 
cent. the corresponding estimate amounts to £3.75 per 
kilowatt-year of 8540 hours. If under post-war conditions 
coal were only obtainable for 10s. per ton, the figures would | 
become £4.58 and £4.51 respectively. These take no 
account of possible increases in labour charges and in 
capital cost. 

(c) In the present state of knowledge the application | 
of by-product recovery processes to power production upon 
a large scale offers no immediate prospect of reducing the 
cost of electrical energy from coal below the figures attain- 
able by direct coal firing and the use of large steam turbo- 
electric units. 

(d) The employment of high temperature carbonisation 
as @ stage in the production of power would be handi- | 


| the thermal efficiency of steam power plant. 
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low price. Moreover, such a process would not permit 
of the recovery of oil and tar products to a satisfactory 
extent, although it would give a high yield of ammonia. 


(f) The maximum conservation of by-products is fore- 
shadowed by a combination process involving the carLonis- 
ation of coal at a low temperature as a first stage and the 
complete gasification of the resulting coke under ammonia 
recovery conditions as a second stage. This holds good 
on the basis either of the lowest or of the highest yields 
claimed to be obtainable in the low temperature stage 
but not yet substantiated in commercial working. 


(yg) According to the evidence available, the application 
to power production on a large scale of the combination 
process just referred to is likely to be handicapped by 
thermal inefficiency, by heavy capital expenditure, and by 
the sensitiveness of the power scheme to fluctuations in 
the price of coal and in the market prices of the by- 
products, particularly ammonium sulphate. Neverthe- 
less, a substantial reduction in the cost of electrical energy 
is foreshadowed, provided that the full-scale commercial 
operation of low temperature carbonisation over an ade- 
quate period establishes the validity of the estimated cost 
of operation and of yields approximating to the highest 
that are claimed to be obtainable. In this event the 
application of low temperature carbonisation alone to 
power production would also show financial economies as 
compared with direct coal firing, although the total out- 
put of by-products would be much smaller per ton of coal 
utilised on account of the omission of the gasification 
stage. On the other hand, if the yields ultimately esta- 
blished do not exceed the lowest that are claimed to be 
obtainable, the low temperature process, either alone or 
followed by the gasification of the resulting coke, would 
appear to offer little prospect of competing financially 


with direct firing for the production of power on a large- 


scale. 

(h) Notwithstanding the divergent character of the 
results claimed to be obtainable by the carbonisation of 
coal at a low temperature, it is in this process that the main 
hope of obtaining cheaper power from coal appears to 
reside, apart, of course, from further economies in the 
cost of generation that might result from improvements in 
Although 


|'many attempts have been made by private syndicates 


and others to devise a suitable plant for low temperature 
carbonisation, more particularly for the manutacture of a 
smokeless fuel for domestic and other purposes, a successful 


| commercial type of plant has not yet been in operation. 
| It cannot be said that the circumstances attending some 


of the efforts have been conducive to success, because the 
technical side of the problem appears to have been sub. 


| ordinated to other considerations. 


(i) In view of the national importance of developing 
cheap supplies of power for general industrial purposes, 
and having regard to the large amount of experimental 


work already carried out upon low temperature carbonisa- 


tion, the Committee is strongly of the opinion that its 
feasibility and promise should be put to the test without 
delay by a thorough trial of any commercial plant that is 
installed in this country, and that such-a trial should be 





organised and carried out with the national interest 
alone in view. t 

(j) In the present state of the art the employment of 
gas engines for the production of power upon a scale 
sufficient for the economical operation of nitrogen fixation 
processes under British conditions cannot be regarded 
as practicable. For moderate blocks of power, however, 
the gas engine stands to considerable advantage and can 
easily compete with steam turbo plant of corresponding 
size if supplied with gaseous fuel at a low price. 

(k) There is no immediate prospect of utilising the 
extensive deposits of peat in the United Kingdom for the 
production of rt with by-product recovery because 
success in this direction is essentially dependent upon the 
devising of a method of continuously obtaining and drying 
raw peat in quantity throughout the year at a cost which 
will permit of the delivery of the peat fuel to the power 
plant at a price of only a few shillings per ton. The con- 
tinued upward trend in the price of coal and other fuel 
products will, however, have the effect of raising the 
economic limit for the cost of excavating and drying peat 
and of stimulating further attempts to solve the difficulty 
that has hitherto prevented any effective use being made 
of a large potential reserve of power and of combined 
nitrogen. Even if the problem should be solved, it is clear 
that operations upon a scale sufficient to meét the require- 
ments of a large power station would be impracticable on 
account of the enormous quantities of peat fuel needed 
and the consequent serious annual drain upon even the 
most extensive of peat bogs. For power production upon 
a moderate scale by means of gas engine plant the prospect 
would be distinctly favourable, ially in the case of 
Trel where the price of coal is relatively high and the 
local output small. 








Books of Reference. 


Post-office. London Directory, 1920. Three volumes. 
London: Kelly’s Directories, Limited, 182, High Holborn, 
W.C. 1.—We have received the one hundred and twenty- 
first annual edition of the above directory. A feature of the 
present edition is the fact that it has been necessary to 
make 220,000 corrections and additions to the directory, 
as against about 170,000 in the previous edition. The 
number of new additional names has proved quite abnormal 
—which is, of course, due to the fact that, whereas little 
more than a year ago the number of offices in the 
City without tenants seemed to be endless, the difficulty 
now is to find any office or any part of one unlet. The 
extra labour involved in the compilation and printing of 
the present edition reflects great credit on the publishers. 
We give as an indication of the contents a few 
of the new headings which appear in the volumes before 
us :—Aerial Booking Offices; Aerial Transport; Aero- 
nautical Engineers—Consulting; Assessor of Profits 
Losses; Benzole Distributors; Containers—-Cardboard ; 
Electric Combination Iron Manufacturers ; Motor Scooter 
Manufacturers; Office Routine Consultant; Oil Fuel 
Burning Installation Makers; Palladium Manufacturers ; 
Rust Proofing ; Treasury Note Changers. 








The Colliery Manager's Pocket-book, 1920. Fifty-first 
annualedition. The Colliery Guardian Company, Limited, 
30-31, Furnival-street, Holborn, E.C. 4.—The idea in 
preparing this pocket-book has been to collect information 
that will be of practical use to an engineer. The section 
“‘ Mining Progress During 1919” deals with numerous 
subjects. The volume is larger by fifty pages than that 
which appeared last year. ‘This book of reference will 
prove very useful, as the information contained therein is 
well up to date. 








POWER ALCOHOL AND PEAT. 





Tue Lord President of the Council has approved the 
appointment of Colonel Sir Frederic Nathan, K.B.E., 
late R.A., to be Power Alcohol Investigation Officer under 
the Fuel Research Board of the Department of Scientific 
and Industrial Research. 

The appointment of the Power Alcohol Investigation 
Officer has been made as a result of the consideration 
given by the Committee of Council for Scientific and 
Industrial Research to the report of the Inter-depart- 
mental Committee on the Production and Utilisation of 
Aleohol for Power and Traction Purposes, which recom- 
mended the establishment of a smal! permanent organisa- 
tion under the Department of Scientific and Industrial 
Research to continue investigations into these prob!ems. 
The Fuel Research Board propose to begin by hringing 
the work already being done, both as regards production 
and utilisation of aleohol, into proper focus. 

Sir Frederic Nathan, who before the war was superin- 
tendent of the Royal Gunpowder Factory at Waltham 
Abbey, and later works manager of Messrs. Nobei’s 
explosives factory, Ardeer, was the officer in control of 
alcohol under the Ministry of Munitions during the war, 
and Chairman of the Production Section of the Inter- 
departmental Committee above referred to. He has been 
entrusted with the survey of the present position and with 
making proposals to the Board for such experiment and 
research as may trom time to time appear to be necessary. 
But it is obvious that until a more or less accurate estimate 
has been made of the possible sources for the production 
of alcohol within the Empire, and until their probable 
amount and the cost of using them have been ascertained, 
it would be useless to embark upon research on any 
extended scale into methods of production or utilisation. 

Professor Pierce Purcell, who was Secretary of the Irish 
Peat Inquiry Committee, has also been appointed to act 
as Peat Investigation Officer under the Fuel Research 
Board. The duties of the Peat Investigation Officer will 
similarly be to keep the Board informed of all progress in 
connection with research into the utilisation of peat, to 
continue and extend experiments on the mechanical 
cutting and winning of peat, and to make arrangements for 
careful tests of the use of peat as a fuel under boilers. 
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IRON AND STEEL PRODUCTION IN 1919. 


Manu- 


Tue National Federation of Iron and Steel 
facturers has prepared for publication the following table 
showing the output of pig iron and steel ingots for every 
month of 1919. The figures are based upon returns 
eollected by the Federation, which for the month of 
December cover 93 per cent. of the output in the case of 


pig iron.and 96 per cent. in the case of steel ingots, 


Iron and Steel Production in 1919. 


Pig iron. Steel ingots. 
Tons. Tons. 
January 664,000 718,000 
February... 625,000 734,000 
March ~ 684,000 758,000 
April 653,000 668,000 
May 662,000 755,000 
June 612,000 631,000 
July 660,000 618,000 
August 521,000 474,000 
September 574,000 718,000 
October .. 445,000 433,000 
November 630,000 693,000 
December 640,000 680,000 
Eyres. 3 sah AE ) 
Totals .. 7,370,000 7,880,000 


As a basis for ockilpadipi it may be said that figures 
for 1913 were 10,260,000 tons pig iron and 7,664,000 tons 
and for 1918, 9,072,000 tons pig iron and 


steel ingots ; 


9,591,000 tons steel ingots. 








ELECTRICALLY-DRIVEN GEARED AIR 
COMPRESSORS. 
A sERIES of electrically driven geared air compressors 
has recently been put upon the market by Broom and 
Wade, Limited, of High Wycombe. The series includes 
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of the two-eylinder machines is shown above, 
drawings of a two-cylinder air compressor are given in 
Figs. 1 and 2. The two cylinders of the machine shown 
in the drawings are each 6in. 
common stroke of Tin. 

The points of particular interest in the equipments are 
that they are gear driven, so that high-speed motors can 
be used, and that they are fitted with the firm’s automatic 
The gearing, as will be seen in the illus- 
trations, is enclosed in an extension of the base of the 
compressor. The driving pinion is furnished with a set 
of Hyatt roller bearings at both ends, while the extension 
of the crank shaft carrying the gear wheel has an outboard 
roller bearing of the same type beyond the gear wheel. 
It is claimed that these bearings absorb vibration and 
compensate for any small irregularities there may be in the 
gears, so that quiet running, maximum efficiency, depend- 
ability, and economy in oil are assured. 

The cylinders, cylinder heads, and valve pockets are all 
water jacketed. The suction valves, which are of the 
mushroom type and of nickel steel, are mechanically 
operated by means of cams driven from the big ends of 
the connecting-rods—see Fig. 2. The delivery valves are 
of special high-tensile steel and of the plate type, the | 
plate being returned to its seat by a single flat section 
spring. Governing is automatically effected by means of 
the air pressure in the receiver. When the predetermined 
pressure is reached the spring A—Fig. 2—in the air | 
governor cylinder is overcome, with the result that the | 
plunger in which it is housed and which, ordinarily, it 
presses to the top of its containing cylinder, is, with its 
plunger-rod, forced downwards. The end of the plunger- 
rod is thus made to impinge on the arm B of a bell-crank 
rocking lever and the suction valve is opened by the 
impingement on the bottom of its spring-controlled spindle 
by the arm C of that lever. By this arrangement no 
vacuum is formed in the cylinder and no oil goes over with 
the air. The makers state that when the suction valves 
are raised in this manner only 5 per cent. of the amount 


| 
| 
while | 
| 
| 
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in diameter and have a 





air governor. 
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of the air compressor. The erank shaft is pierced with a 
hole for the greater part of its length, and by that means 
the lubrieant is led to the various bearings. The con. 
neeting-rods have attached to them pip s through which 
the oil is passed to the crank pins. The fly-wheel bearing 
is fed by a separate pipe run direct frum the oil pump. 
The pump is arranged to deliver a quantity of oil which is 
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FIG. 2—PART SECTION, SHOWING SUCTION VALVES 


considerably in excess of the maximum amount actually 
required, and the surplus is returned to the suction side 
by means of a by-pass. A test or priming cock and a tell- 
tale are also fixed to enable the attendant to see at a glance 
whether or not the pump is working properly. The oil 
escaping from the bearings gravitates into the crank case, 
the bottom of which is sloped towards the pump sump so 
that the oil runs back into the latter, passing on its way 
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FIG, i—ARRANGEMENT OF TWO-CYLINDER GEARED AIR 


eighteen separate sizes of compressors with cylinders , of current necessary for full load working is consumed. 


varying from 5in. diameter by 6in. stroke to 14in. diameter 
by 14in. stroke, the smaller units having single cylinders | which is driven from the end of the crank shaft—see Fig. 1. 


and the larger units two cylinders. A general view of one | The pump suction is in a sump formed in the crank case 





Lubrication is effeeted by means of a gear type pump 


COMPRESSOR 


through a filter to remove deleterious matter. The filter 
can be cleaned without stopping the compressor or 
removing any of the connecting pipes. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent. ) 
Railway Rates and New Iron Prices Again. 


Tue iron market is still without all the informa- 
tion it wants to enable it_rightly to measure the, effect 
upon trade of the advanced railway rates, the cumulative 
effect of which is still insefliciently appreciated, Nothing 
like a definite ascertainment of the ultimate amount of 
the increased transport charges on raw materials can be 
arrived at except by actual experience. In the mean- 
time, provisional advances have been notified on various 
commodities, and as regards the rest, business is subject 
to future declarations of selling rates. The unsettlement 
would be much more detrimental to trade, but for the 
excess of demand over supply, which compe!s buyers to 
go on the market for their requirements, irrespective of 
cost. lTronmasters state that they will not be able to 
decide what extra cost is entailed at the different stages 
of manufacture till they have had some months’ experi- 
ence of the new rates in actual working. Meanwhile, 
the basis of business has shifted, and now buyers will 
cither have to pay such prices as will leave sellers a very 
ample margin of safety, or they will have to make open 
bargains, subject to later adjustment. This week further 
iron trade meetings have been held in the Midlands to 
attempt to arrange the new advanced pig iron and manu- 
factured iron seling prices which must operate consequent 
upon the railway rates increases. As the various Midland 
iron trade associations are now linked up with the Iron 
and Steel Trades’ Federation, the range of advances may 
even take the form of a national settlement. One evidence 
of this is afforded by the resolution of the Staffordshire 
unmarked bar iron makers, who are Wanting to advance 
prices 30s. to 40s. per ton, to defer action until the Lanca- 
shire trade had been consulted. Any such advance would 
raise the basis to £24 or £24 10s. net at works in Stafford- 
shire. Meanwhile consumers are waiting to learn the 
exact advances which have been determined. Obviously 
the incidence of the inc’eased charges must vary widely 
in different districts, according to the accessibility of raw 
materials, of which 5} to 6 tons are required, under pre- 
vailing conditions, to make a ton of pig iron. The varia- 
tion of the additional cost may amount, it is said, to 
over 100 per cent, This district possesses supplies of local 
coal: even so, it has to make large importations for its 
manufacturing processes. Coke for the blast-furnaces 
has to be brought from Yorkshire, Durham and South 
Wales. Only in one corner of North Staffordshire is there 
a coke supply close to the furnaces. The ironstone has 
to be, brought chiefly from Oxfordshire, Northants, and 
Lincolnshire to our smelters. In this we are at a dis- 
advantage compared with the Northamptonshire and 
Cleveland furnaces, Theironstone and other raw materials 
of trade, so far as they are rail-borne, will have to pay an 
extra 25 to 30 per cent., subject to a maximum of 2s. 
per ton. The present rate for bringing ironstone from 
Oxfordshire and Lincolnshire into the Staffordshire 
district ranges from fs. 3d. to 8s. 4d. per ton. Mer- 
chandise in Class B carries an advance of 50 per cent., 
with a maximum of 3s. per ton. This category includes 
heavy iron and steel of various descriptions, mostly in the 
intermediate stage of manufacture—hillets, blooms and 
bars, and certain kinds of plates; also anvils and many 
other things in which this district is concerned. 


The New Pig Iron Prices. 


The Midland makers of pig iron, including 
Staffordshire, Northamptonshire and Derdyshire, have 
not yet all decided upon the amount to be charged in 
respect of railway rates, and they are not therefore con- 
tenting themselves at present with the addition of 6s. 
to 7s. 6d. per ton in respect of dearer coke. The customer, 
however, is fully aware that he will have to pay current 
prices at the time of delivery, whatever the amount of the 
advance may be. Generally it is thought that the rise 
of 12s. 6d. in respect of railway rates made in the North 
of England may be adopted as the Midlands basis of 
advance. The blast-furnaces continue to be in great 
difficulties for lack of coke, and this is the basis of another 
grievance against the proprietors of the coke ovens.. It 
is complained that foreign buyers of coke are unduly 
favoured in the matter of supplies, because the makers 
are able to sell abroad at £6 6s. per ton, whereas the price 
to home buyers is £3 3s. at the furnaces. Recently as 
much as £4 10s. has been charged to home users of coke, 
with the intimation that these supplies are given *‘ as a 
favour.’’ As 2 tons of coke are required to produce a ton 
of pig iron, this large fuel increase is a serious matter for 
the makers of pig iron. 


Inflated Steel Market. 


Last week’s advance of 25s. per ton in finished 
steel prices for such heavy material as joists is con- 
firmed, while .tructural steel generally is advanced 30s. 
for steel of smaller sizes. It is understood these advances 
will apply to this district, as well as other parts of the 
kingdom, but certain local merchants have received 
intimations that these new quotations are being varied 
in individual districts. Birmingham consumers state this 
week that Scotch plate mills quote much heavier increases 
than the normal rise, with an intimation that they would 
“* take effect on any orders now on the books.’ Buyers 
would resent such a proceeding if they dared. As it is, 
they know millowners would be greatly relieved if orders 
were cancelled, inasmuch as the demand is immeasurably 
beyond their powers of production. Bridge and tank 
plates, three-eighths and upwards; are £22 5s., and boiler 
plates, £25 10s. net, delivered on rail at. makers’ works 
in Scotland. These prices apply to all new business and 
undelivered balances of running contracts. There is. a 
good deal of criticism among merchants as to the action 
of steelmakers in claiming advances on all existing con- 
tracts. The alternative offered is the cancellation of the 
order, which the buyer is fully aware would not assist 
him, But a good deal of friction is arising between mer- 








chants and their customers when the equivalent advance 
is claimed on contracts for which a firm quotation was 
given in the first instance. One suggested method of 
retaliation is that merchants should add, an equivalent 
advance on the steel scrap which many of them ate supply- 
ing to the steel makers. Iron and steel sheets of Stafiord- 
shire make are in short supply, and -prices are higher. 
For black doubles, £34 is quoted, and for close:annealed 
£36. Galvanised sheets are almost impossible to obtain, 
manufacturers declining to quote, while offers, substan- 
tially above last week’s quotation of £45, are peremptorily 
refused. The works are full of orders. The best export 
markets for galvanised sheets at date are India, ‘Australia, 
South America—particularly the Argentine and Uruguay 
—South Africa and New Zealand. Japan is also rapidly 
increasing her purchases. Steel sheet bars have jumped 
up to £20, and are so difficult to obtain that additional 
mills for the production of galvanised corrugated sheets 
cannot be started, even where men are available. The 
nominal price of galvanised sheets, 24 gauge, is £45 to 
£47, but few makers are in a position to quote. Steel 
strips and hoops are this week advanced £2 per ton. On 
the Birmingham market this week the new steel prices 
are quoted :—Hoops and strips, £27 10s, to £30; angles, 
£19 10s.; tees, £20 10s.; joists, £19 5s. minimum. The 
current demand for billets may fairly. be described as 





enormous, especially as the foreign supplies are more” 


deficient than they have been at any time during the last 
four or five years. _The American strikes have had a 
great effect in stopping supplies from that source. |Some 
people, however, speak with confidence of offers from 
Germany, now that peace has been concluded, and it is 
believed that the late enemy is prepared to make: great 
sacrifices to resume business relations. with, Midland steel 
users. Billet makers are so .well sold that. they are not 
anxious for business. Some firms ere quoting as much as 
£21 per ton for soft billets, but that is a frankly prohibitive 
figure, intended to turn down offered business. Other 
quotations are £18 10s, to £19 and on te £20, but little 
contracting is being done on those.terms. It is, however, 
generally believed that the expeeted new advance may 
raise the selling figure to somewhere about that amount. 
A certain amount of American material has been promised 
for shipment during the next three. months, but the 
prices, particularly in the ease of steel, are higher than 
those at home, and that, coupled with the uncertainty of 
delivery, makes competition from that quarter a negligible 
factor. Finished steel wire has risen by £4 10s., advancing 
to £5 for some descriptions, and that, it is stated,is only a 
tentative price. 
The Moulders’ Strike. : 
It is sincerely hoped in this district that a settle- 
ment will be reached in this disastrous strike as the result 
of this week’s ballot, though as this is written the conclu- 
sion is still uncertain. More engineering plants are being 
reduced to inactivity, and large numbers of workers whose 
service is badly needed are unable to follow their employ- 
ment. Most of the ironworks are in difficulties for want 
of rolls or other machinery, unobtainable whilst the 
moulders’ strike continues, and output-is, consequently, 
a good deal restricted. As all reserves of machinery have 
now been used, the troub!e is likely to increase gintil the 
foundries are once more at work. 


Where are the Railway Wagons ? 


Complaints are still heard from the ironmasters 
of the extreme shortage of railway wagons, and the ques- 
tion is being put almost daily, ** Where are the wagons 
which the Government has promised?” It is known 
that there are not sufficient wagons in existence, but Mr. 
Dudley Docker has shown how easily the requisite number 
of additional wagons could be obtained by placing orders 
in the Midlands. I have failed to discover any satisfactory 
reply to Mr. Dudley Docker’s indictment. ‘It is suicidal 
that the iron trade should be subjected to the long delay 
that now prevails in the delivery of raw materia's to the 
works and furnaces. The matter of the supply of new 
wagons is so vital that drastic action ought to be taken 
by the Government to obtain them with as little delay as 
possib’e. It is little short of monstrous that to the already. 
serious trials of the trading community this one should 
be added. It is, as the evidence of Mr. Dudley Docker 
shows, quite easy of solution. It is rightly claimed here 
that not a scintilla of necessity exists for the starting by 
the Government of the building of railway wagons in 
the national factories. Sufficient skill, machinery and 
labour are immediately available in the MidJands alone, 
to make no mention of Lancashire, to meet the demand, 
and a number of unemployed in this industry could thus 
be given work. Ironmasters here are anxiously wondering 
if the orders which the Transport Ministry suggested early 
last month it was prepared to give out on beha'f of 
the following railway companies have yet been actually 
placed :—The Great Northern, Lancashire and Yorkshire, 
South-Eastern, London and South-Western, Great Central 
and Great Western. It is understood that the Metro- 
politan Carriage and Wagon Company, Birmingham, is 
prepared to make delivery at the rate of 500 wagons per 
week if only it can get hold of the orders. Certain it 
is that more wagons are urgently wanted, and more must 
be provided. The best advice that I can give to the iron 
masters is to keep on making complaint in the hope of 
finally rousing the Government to a sense of its duty. 


Birmingham Trades and the Railway Rates. 


In your ‘‘ Latest News ’’ column in the first issue 
of the year I had something to say about the new railway 
rates and the probable effect upon the Birmingham trades. 
To what I then said, 1 may now add that manufacturers 
had hoped that there would be such an adjustment as 
would more effectually lighten the disabilities of inland 
centres of trade like Birmingham and district, but in that 
they have been disappointed. The equity of applying 
the principle of the maximum advance to finished manu- 
factures as well as to crude and semi-crude materials was 
urged by the Birmingham, Chamber of Commerce 
upon. the Board. of Trade before the new rates were 
published, but without effect. Mr. Granville F. Bilbrough, 
the Chamber of Commerce expert here. roughly computes 
the additional burden to be borne by Birmingham manu- 


facturers at from 90 to 100 per eent. on present freight 
charges. It is expected the prices of general hardware 
will go up from 20 to 25 per cent. as‘a result of the enhanced 
rates. Some hardware goods pay as mary as ten railway 
rates. An advance of 20 per cent. in enamelled hollow- 
ware is already notified. The price has practically doubled 
since July, 1914. The selling price of wire nails has been 
advanced £4 per ton on the basis. Under the new railway 
rates, Classes 1 to 5, which include hardwares, have to 
bear a 60 per cent. increase, with a flat rate addition, and 
special charges for cartage at either end. The charge 
goes on increasing as the distance lengthens, so that in the 
case of imports and exports, manufacturing districts like 
the Midlands, which are a long way from the séaboard, will 
find the disadvantage of freights seriously emphasised. 
Most of the hardwares which the Birmingham district has 
to distribute come within these unrestricted classifications, 
and they go into many distant markets. Accentuating, 
as it does, the conditions which prompted a migration of 
Midland industries to the coast in pre-war times, the 
principle adopted in the present revision must give fresh 
impetus to the demand for alternative means of transport 
to the railways only. 


Machinery in the Glass Trade. 


A much larger reeourse than has hitherto been 
practised to machine pr will ily enter into 
the new combine proposal for “mass” production in the 
East Worcestershire flint glass‘trade, to which I referred 
last week. In this connection; I may mention that the 
tank furnace has given America great advantages in bulk 
production. It can be worked continuously, and that, 
of course, is impossible with the pot furnace. Each system 
has its merits, and the pot furnace is in no danger of being 
superseded. The use of the tank furnace for production 
of the cheaper descriptions of tableware, for which there 
is a tremendous demand, would, however, seem to be an 
inevitable feature of any effective scheme of reconstruc- 











tion. Already a tank furnace is being introduced in a 
Stourbridge glass-house, one unconnected with the 
eombine. 
LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 
i to settle 


THE iron and steel markets are beginning 

down at the various new prices which are brought about 
partly by the tremendous demand and partly oy the 
increased costs of'transport. It is very evident that there 
is an immense foreign demand which is clamouring for 
attention, and that, at any rate for the present, buyers for 
these foreign markets do not care what they pay as long 
as they can get delivery. The home prices. demanded, 
although monstrously high, are not so high as those which 
can be obtained for foreign business, and it is fairly clear 
that the failure of America to supply the world with iron 
and steel, together with the absence of German sellers from 
the market, is going to be a serious factor as regards prices 
for the first half, if not the whole, of the present year. 


Metals. 


The position in the copper market is not quite 
clear, but there is a growing belief that prices for standard 
and refined copper are going to be much higher, and this 
feeling of itself may be sufficient to stimulate speculation 
and to bring about its own realisation. The speculative 
movement in standard copper has already raised the 
market by some £20 per ton, but that is not nearly so great 
proportionately as the advances which have been brought 
about by the speculation in lead and spelter, and there are 
many people in the metal market who believe that specula- 
tion in copper has only just begun. The large order for 
locomotives just taken by a Manchester firm is merely an 
indication of what is to come in the way of locomotive and 
railway wagon building development, and-a very large 
quantity of copper will be required to cover the needs of 
that development. Of course, the engineering trade is 
very largely held up at the present moment, but it is 
almost certain that the moulders’ strike will be ended one 
way or another in the course of the next week, and engi- 
neering construction involving a very large consumption 
of non-ferrous metals will then proceed rapidly. It is a 
good illustration of the curious inability of America to 
compete, as was expected for engineering contracts, to find 
that the big Belgian contract has not been secured by it. 
The Americans have a great advantage over Great Britain 
in cheaper iron and steel, cheaper copper and spelter, but 
at present they are unable to exploit that advantage. 
There have been some severe fluctuations in tin, or what 
would have been ealled severe in the old days; but a 
£10 drop or rise is not what it was when tin ranged between 
£100 and’ £150 per ton. The London market had not 
reached £400 up to the time of writing, but there are still 
plenty of people who are still anticipating these higher 
prices, and there was a sale in the East which would come 
to near £400 with shipping expenses to London added. 
The very high prices for tin are not yet stimulating produc- 
tion in the East, and probably that is because when the 
present prices are calculated in silver they are not high 
enough to appear extraordinarily attractive to producers 
of the metal. Silver had a sharp set-back at the end of 
last week, but it had nearly reached 7s. per oz. when that 
took place. Our readers may usefully calculate how many 
ounces of silver now go to a ton of tin, and how many went 
in 1914. There is not much change yet in the spelter 
market, and one does not anticipate any immediate return 
to lower prices. The only chance of cheaper spelter in the 
near future is in the ability of America to send us more 
metal, but, so far as one can judge of the situation there, 
the home consumption is likely to keep the price at least 
equal to the figure to be obtained here. As to whether 
'Germany can this year recover her old predominance in 
the production of the metal, and begin to export in large 
quantities, seems very doubtful, except to those who' 
do not realise the utterly demoralised condition ‘of all 





industry in that unhappy country. ° Speculation in lead 
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is much less active than it was, but the price does not fall 
back in consequence, and one sees no probability of any 
serious fall until both Spain and Australia can supply the 
world with large quantities. There is perhaps some 
prospect that more lead will soon come from Mexico. 
Pig Iron. 

It is to be feared that we are rapidly approaching 
a time of famine in the foundry iron market, and, in fact, 
famine would be already with us if makers were to deal 
with all the export orders which they could take at high 
prices. The foreign demand both for Scotch pig iron and 
for Cleveland is very insistent, and would, if fully met, clear 
off a larger proportion of the make than the trade of the 
country could spare. The necessity of increasing the 
output of foundry iron becomes more pressing each month, 
and yet no progress is made in spite of the fact that to 
produce iron at present prices must be exceedingly profit- 
able. Here there is no Cleveland iron being offered, and 
merchant buyers would pay a heavy premium in order to 
secure larger quantities. At the moment buyers in Man- 
chester are not very anxious to do fresh business, as they 
do not know for a certainty that the foundries will be re- 
started next week, but from information coming in as to 
the course of the balloting, it is generally believed that the 
moulders will come back and will work while the negotia- 
tions as to the readjustment of wages are going on. There 
is, however, a fair quantity of foundry pig, and a very large 
quantity of foundry scrap y waiting in the yards, and 
new buying is not absolutely needed at present. Derby- 
shire iron prices are apparently settled for the time on a 
basis of £9 17s. 6d. to £10 on trucks. Hence the lowest 
price for this class of iron delivered in Manchester would be 
£10 5s., and in many cases the buyer would have to pay 
£10 7s. 6d. At the same time, there is some North 
Staffordshire foundry iron still being offered here of which 
the price is based on £9 5s. on trucks, or equal to about 
£9 12s. 6d. delivered. This particular iron is no longer 
sold, as before, through a Manchester agent. 


Finished Material. 


Prices in the finished section of the market are 
still irregular to a certain extent, especially in the case of 
steel. The late advance of 25s. applies to balances of con- 
tracts to be delivered, but for new business higher advances 
are asked, up to £3 in some cases. Lancashire bar iron 
is;quoted at £24 10s. per ton. 


Scrap. 


There is no definite change in scrap, but the 
feeling is more cheerful, and some advances are expected. 
The demand for cast iron borings and steel and iron turn- 
ings is curiously good, and up to £6 per fon is being offered, 
which is out of all proportion to the prices still being offered 
for good classes of both steel and iron serap. 


The Moukders’ Strike. 


There is a consensus of opinion in this district 
that the ballot which is now being taken of the iron and 
steel moulders with regard to the offers made by the 
employers will result in acceptance. It is sincerely to be 
hoped that such will be the case, for the number of men on 
the unemployed list has grown very considerably during 
the last few weeks, and under the most favourable con- 
ditions some months will elapse before the engineering 
trade can resume its normal conditions. The unemploy- 
ment returns for Lancashire and Cheshire issued for the 
week ended January 2nd by the Ministry of Labour show 
a total increase of 11,728 over the figures for the week 
ended December 19th. This is largely due to the 
moulders’ strike. In the Oldham district the number has 
nearly doubled, while Burnley and Manchester both show 
considerable additions to the ranks of the unemployed. 


“ —_ Barrow-1n-Furness, Thursday. 


Hematites. 


There is no material change to report in the 
general condition of the hematite pig iron trade of North 
Lancashire and Cumberland. <A good solid output of iron, 
which is for the most part going into prompt use either in 
the district or in neighbouring counties, is being main- 
tained. Steel makers at Barrow and at Workington have 
big requirements, although they are not fully employed. 
For ordinary and special brands there is a good call out- 
side the district, and deliveries are being made by rail as 
quickly as transport will permit. The new scale of prices 
is now in effect, and there is reason to believe that things 
will settle down again shortly. Labour troubles, however, 
have had a serious effect on the trade, and with them settled 
it will probably be necessary to increase the total output, 
but there are no indications of any forward movement in 
that direction at present. Mixed numbers of Bessemer 
iron are quoted at £11 4s. 6d. per ton f.o.t., £11 12s. 6d. 
per ton being the price delivered to Sheffield> Special 
brands of ore are at £12 5s. for .03 quality and £12 12s. 6d. 
per ton for .02 sorts. 


Iron Ore. 


There is a keen demand for hematite iron ore 
all through the district, and raisers are maintaining a good 
output, but it is not sufficient to keep the whole of the 
smelters going, and foreign ores are being largely used. 
Native ores are quoted at 52s. 6d. per ton net at mines, 
and Spanish ores are a shade higher than that delivered. 
These rates, however, will be increased. 


Steel. 


At Workington there is activity in the rail and 
other departments, and at Barrow rails are also being 
rolled, and the Siemens department is busy. The steel 
foundries, however, at Barrow are standing idle, and no 
shipbuilding material of any sort is being made. The 
hoop mills are well employed. Steel generally is in fair 
demand, and expansion¥is looked for in the immediate 
future. The new price of heavy rails is £18 15s. to £19 5s. 
per ton, and light sections are quoted at £20 10s. to 


£22 5s. per ton. Billets are as £17 per ton, and ship plates 
are up to £20 per ton, with boiler plates at £25 10s. per ton. 


Shipbuilding and Engineering. 

There is a fair amount of activity in these trades, 
and tions are being made for a busier time in 
eet mo seeemer ation Progress is being made in the 
fitting out of the oil tanker Narragansett, and the cross- 
Channel steamer Maid of Orleans is being overhauled as 
regards her interior fittings. 


Fuel. 


There is a keen demand for steam coal, and the 
price runs at 36s. per ton delivered. For coke there is a 
brisk call, and East Coast qualities are at about 60s. per 
ton delivered. 








SHEFFIELD 
(From our own Correspondent.) 
Transport Difficulties. 


Sreet manufacturers here are still being sub- 
jected to the greatest possible inconvenience on account 
of the congestion on the railways and at the ports, the 
aggravating character of the position being intensified 
by the new high rates which came into operation last 
week. In the course of conversation with me a few days 
ago,-someone intimately associated with railway manage- 
ment said, referring to the fact that the big increase in 
traffic rates had been decided upon in order to cover the 
annual loss of £50,000,000 on the railways under Govern- 
ment control, ““I wonder how much more than that 
amount will be realised by the increase in rates ?”” That 
is precisely what manufacturers are wondering. They 
fear that the new traffic rates will simply include another 
form of indirect taxation, concerning which the consumer 
will be the chief sufferer, because to his already over- 
burdened shoulders will be transferred the whole of the 
increased railway charges. That sounds an easy enough 
solution, and, of course, one sees it already in operation 
in the advance in coal, coke, iron and steel prices; but 
presently, when foreign competition has pulled itself 
together again, manufacturers may find themselves gravely 
handicapped by the high level of their quotations com- 
pared with European and American figures. ‘“‘ High as 
rates are now,” said a leading Sheffield steel man to me, 
“‘we could probably get over the difficulty somehow if 
there were any real hope of an improvement in deliveries.” 
Tt still takes a ridiculgusly long time to get a consignment 
of goods to the coast, and when there it is even more diffi- 
cult to get the goods shipped. There are plenty of boats, 
but instead of getting them loaded up or unloaded, as the 
case may be, they are kept in port and become nothing 
more nor less than floating warehouses, so that in spite of 
the fact that we have to-day a far greater tonnage in ships 
than we had before the war, we cannot give to overseas 
customers any certainty as to the delivery of the goods 
they hdve bought from us. 


New Import and Export List. 


An important point to which the attention of 
manufacturers has been drawn is their position under the 
new Import and Export List No. 31. It is to be feared 
that some exporting houses) have made it a practice in 
the past to describe their consignments in terms a great 
deal too broad for the authorities, with the result that the 
Customs revenue has suffered. Under the new Order it is 
necessary, the Clan Line agents here tell me, for firms when 
advising their agents at the ports of either imports or 
exports, to put them in a position to declare the goods fully 
and accurately in accordance with the classifications shown 
in the list. Such general terms as “ bar steel,’’ “sheet 
steel,” “‘ steel or iron castings,’ ‘‘ hoop iron,” “‘ cutlery,” 
* tools,” &c., are no longer sufficient for effecting due and 
proper clearance at the various*Custom-houses. In the 
ease of bar steel, cutlery, &c., clearances must be made in 
specific groups. Take, for instance, groups C and *E. 
The former will include bars, rods, angles, shapes and 
sections other than of special steel, and, with iron, must 
be shown in tons, with items particularised, such as sheet 
bars, tin-plate bars, wire rods, “‘ other’ and special steels, 
also shown in tons. In group E, cutlery and hardware, 
there must be shown separately knives, other than machine 
knives, including blades and blanks ; scissors and shears, 
including blanks; razors, safety and ordinary, including 
blades and blanks, all in dozens, with “‘ other .cutlery 
wares not elsewhere specified,” in value; hardware, 
other than hollow-ware, which cannot be allocated to 
other groups, in. hundredweights ; implements and tools 
and parts thereof, except machine tools and tool handles 
of wood, such as shovels and spades for all purposes, in 
numbers; forks, scythes, sickles and other agricultural 
and horticultural tools, in value; files and rasps, saws, 
including saw blades, axes, hatchets, adzes and machetes 
and carpenters’ and joiners’ tools, in numbers; engineers’ 
tools, including milling cutters, stocks and dies, drills, 
wrenches, spanners, &c., but excluding gauges, also 
“other sorts not elsewhere specified,’ in value. In the 
case of imports, the name of place or country from which 
the goods are consigned is required, also the c.i.f.‘ value, 
and in the case of exports the final destination and the 
f.o.b. value. In order, too, to ensure correct registration 
of all articles under their proper headings, the trade 
names must”’always be given, as well as the descriptions 
required as stated above. These facts are of the greatest 
importance to manufacturers and merchants, who should 
make themselves familiar with the new list. 


The Moulders Again. 


It is estimated that the total loss involved by 
the four months’ strike of moulders is not less than 
£100,000,000. The moulders™ themselves number about 
50,000, but their action has rendered idle a quarter of a 
million of men who ought to have been putting in their 
“last ounce ’’ in helping to restore the country’s industrial 








stability. These were the kind of facts that were put 
carefully and. soberly. before a mass meeting of Sheffield 
moulders on Monday—on the eve of another bailot, 
In this district, at all events, the men were counselled to 
make up their minds to return to, work, and for the wise 
attitude taken, their local leaders are to be commended, 
On Tuesday the various branches were registering their 
opinion at the ballot box, the intimation being made 
officially that those who abstained from voting one way or 
the other would receive no more strike pay. Perhaps that 
was not saying very much, because what it was possible 
to distribute to the strikers in that way was scarcely 
sufficient to keep body and soul together. The result of 
the ballot was to be declared af Manchester two days later, 
so that by now the industries concerned will know whether 
or not to expect a resumption of work on Monday. One 
thing the strike seems to have done, and that is to cause 
deep consideration of the wisdom of one small section of 
trade unionists having it in its power to throw idle large 
numbers of men in no way responsible for the trouble. 
At a meeting here the other day of the Iron and Steel 
Trades’ Confederation, the retiring president declared it 
was time that attention was given to the organisation 
of trade unions and means found for co-ordinating their 
policy, the speaker suggesting, as the best course, the 
amalgamation of all trade unions within the iron and 
steel industry. The present strike has badly hit the motor 
car building industry, upon which such a huge demand is 
being made, and which has been of late developing so 
rapidly. Sheffield is deeply concerned in that industry, 
not only regarding the production of special steels, case- 
hardened steel and castings, but also the actual construc- 
tion of cars. It is by no means a new industry in the city, 
but a greater measure of attention is now being given to 
it than at one time was thought at all likely. At a fow of 
the construction works castings have been secured from 
outside sources, but the supply has been inadequate and 
uncertain, and the delays caused in the shipyards for the 
want of castings have been very serious. 


General Conditions. 


It is the simple truth to say that in this district 
business on overseas account is abounding. It is not only 
France—which, as I have shown in previous letters, is 
a very important customer of Sheffield just now—but 
almost every country. It will be a long time before Aus- 
tralia can appreciably reduce her requirements of Sheffield 
steel, and in the meantime she is asking for large quantities 
of machinery and machinery parts for the equipment of 
theiron and steel and engineering works she is putting down. 
Makers of crushing n.achinery here have plenty of overseas 
orders, and tramway and railway steel departments are 
brisker. Siemens furnaces are in full swing and extension 
work in hand cannot be completed fast enough, the demand 
being specially for basic steel. Rolling mills, particularly 
for sheets, are very busy, as are all sections of the iron 
trade, though at some of the large works important develop- 
ments and additions to plant have been held up by the 
moulders’ strike. At the crucible furnaces business is 
brighter, though it is still doubtful if the average working 
week would run to more than four days. A few months 
ago, however, it would not have exceeded three. Although 
I have not yet seen it, I am assured by a Sheffield firm of 
machine tool makers that it has constructed a machine 
for punching out scales for pocket-knives at the rate of 
4500 an hour, and that it is at present in operation and 
working, at the speed mentioned, at a Sheffield cutlery 
factory. This is of special interest, inasmuch as hitherto 
a German machine punching out scales at the rate of 
3500 an hour was supposed to hold the record. But the 
cutlery trade here is showing many signs of maintaining 
the reform movement commenced in the early days of the 
war. I do not think I should be wrong in saying that the 
really active movement dates from the time when Mr. 
Blane, very well known in engineering literary circles and 
the author of, amongst other things, “‘ Ballads of Men”’ 
—one of which, by the way, immortalises the Editor of 
Tue ENGINEER—controlled the Sheffield section of the 
Army Contracts Department so far as cutlery and edged 
tools were concerned. I rather think he discovered a 
fancy on the part of the Cutlery Manufacturers’ Associa- 
tion to control him, and at once determined that the 
position would have to be very decisively reversed. It 
certainly was, and although at first the manufacturers 
felt aggrieved, it proved an excellent thing for the industry, 
especially for some of the smaller fry in it, that a practical 
engineer had determined to give advice as to expansion of 
production, and to see that it was followed. I was per- 
sonally acquainted with some of the happenings in those 
days, when tenders were eschewed and contracts placed 
at stated figures. But I must not become reminiscent. I 
was speaking of the continued reform movement in the 
cutlery industry. The latest evidence is that representa- 
tives of three parts of the trade have called at the Applied 
Science Department of the University to see samples of 
standardised pocket and pen-knives, and are now talking 
seriously about them. Last night—Thursday—an im- 
portant meeting was held to disectss the subject, which is 
being kept well to the front by the Cutlery Trades’ Tech- 
nical Society. Another thing is that the movement for 
the formation of a joint research association, which at one 
time seemed to have been turned down, is being revived 
and there are great hopes that the Cutlery Manufacturers’ 
Association may see its way to take the matter up and 
give itits blessing. It is of no use wondering if the Cutlers’ 
Company would also do something to help the movement 
forward. For years now the Company has been, for all 
practical purposes of the industry, nothing more than a 
name. 


Heavy Steel Trade Award, 


Some time ago an Industrial Court sat in Shef- 
field to consider the methods of payment and other ques- 
tions relating to the heavy steel trade of the Sheffield 
district. The terms of reference were whether the classes 
of workmen concerned should be paid by the hour, week 
or shift; whether on the basis of the hourly or weekly 
rate the men concerned should receive an advance, and, 
if so, of what amount ; and if the men were to be paid 
on the shift basis, what should be the shift rate, and should 
they be paid on the shift basis for week-end work. The 
men concerned are boiler firemen, crane drivers, loco- 
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motive and engine drivers, shunters, and hammer and 
press drivers in heavy steel rolling mills, forging and press 
shops. Other grades, including gas producer men, loco- 
motive crane drivers, slingers, stationary enginemen 
and service men were afterwards added. The award of 
the Court was issued from London on Monday. Under it, 
the men are placed on the three-shift system, the base 
rate of any of the semi-skilled men which is less than 27s. 
a week to be made up to that figure. To determine the 
shift rate, the weekly base rate of each man is to be divided 
by six, and wherever the rate is not more than 29s. a week 
Is. ld.is to be added, where it is over that amount but 
not more than 31s., Is. 2d. is to be added, and where it is 
over 3ls. a week, Is. 3d: is to be added. To these shift 
rates is to be added the amount of the war advance as 
agreed between the parties, the shift rate of boiler charge- 
men to be not less than 3d. a shift in excess of that of 
boiler firemen. The men are to be paid for overtime in 
accordance with the custom pertaining to the three-shift 
system, which is to be introduced at the earliest con- 
venient date. There is to be in no case any reduction of 
a base rate already existing. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 
General Conditions. 


Trapk generally continues in a very healthy 
condition, no sign of weakening being apparent in any 
important department. Exceptional activity is the 1ule 
at the iron and steel works, The extraordinarily high prices 
prevailing at the present time appear to be only a secondary 
consideration. e demand for Cleveland pig iron, which 
is relatively much cheaper than the iron in other centres, 
is exceptionally heavy. The supply, unfortunately, shows 
no improvement, and consequently are having to 
turn down much valuable business. For any iron which 
makes its way on to the qee market there is excep- 
tionally keen competition. Japan and the Scandinavian 
countries are clamouring for supplies of iron and are 
offering 220s.,and even more would probably be paid for 
foundry iron for shipment if it could be obtained. Buyers 
are readily following the recent advances in finished iron 
and steel, but find the greatest difficulty in placing con- 
tracts, manufacturers having as much work in hand as they 
can deal with for many months ahead. The shipbuilding 
trade is full of life, and while there is any amount of work 
in the engineering trades, operations are seriously handi- 
capped by the moulders’ strike. The serious defects in 
the railway services are as pronounced as ever, and it is 
next to impossible to get fuel and raw materials into the 
works or the products away with anything like decent 
dispatch. 


Cleveland Iron Trade. 


The stringency in the Cleveland pig iron trade is 
entirely unrelieved. The demand both for home con- 
sumers and from abroad is extraordinarily strong, but 
makers are quite unable to meet it in view of the very 
restricted output of the furnaces. The obvious solution, 
of course, is the blowing in of more furnaces, but the 
searcity of fuel is at present an insurmountable obstacle, 
and there is no immediate prospect of any increase in the 
make. Makers have no difficulty nowadays in marketing 
their iron; it is simply a-matter of holding the balance 
equitably as between the various consumers on their 
books. The scales are rather heavily weighted in favour 
of the export trade, where, owing to the entire lack of 
restrictions, prices are soaring to unprecedented levels, 
but the makers are withstanding the temptation to sell 
to the highest bidder, and are earmarking the bulk of the 
make for home consumption, It is reported that as much 
as 220s. has been paid for No. 3 Cleveland G.M.B. for ship- 
ment to neutrals, but the fixed home price for that and 
all the lower qualities is 175s., with 7s. 6d. per ton premium 
for No. 1, whilst for export to France, Belgium, and Italy 
No. | and the lower qualities are quoted 180s. f.o.b. and 
No. 1 187s, 6d. 


Hematite Pig Iron. 


East Coast hematite pig iron is not quite so plen- 
tiful as it was, but still theze is no real difficulty in covering 
home requirements, and the export demand, except from 
Belgium, is not heavy. For home consumption mixed 
numbers are 220s. per ton, and No. 1 222s. 6d., but 5s. 
more is quoted for Belgium, France, and Italy, and 10s. 
per ton more for other destinations abroad. 


Iron-making Materials. 


Stocks of foreign ore have become so depleted 
that ironmasters have in many cases been compelled to 
come on to the market, and they are having to pay heavily 
both for ore and for freights. The freight from Bilbao to 
the Tees has now reached the absolutely unprecedented 
figure of 33s. and 47s. on a parity freight of 17s. is now a fair 
average quotation for best Rubio ore, although in some 
cases as much as 48s. 6d. is talked of. Even on the lower 
basis with the freight at 33s. the c.i.f. price of best Rubio 
ore is 63s. per ton, a figure which consume.s regard as 
prohibitive. Coke, too, is dearer, and many of the makers 
are now quoting 50s. 6d. per ton for average blast-furnace 
kinds at the ovens, and 53s. for qualities low in phosphorus. 


Manufactured Iron and Steel. 


The finished iron and steel works are exceedingly 
busy, and as regards steel there are’ orders in hand the 
execution of which will occupy a considefable period. 
Many of the producers, in fact, have closed their books 
until they have cleared off some of the work. The larger 
proportion of the output has relation to shipyard require- 
ments, but a great deal of other structural material is 
being turned out. Following the recent advances already 
announced, steel strip makers have advanced their prices 
£2 per ton for both strip and hoops, which are now £27 10s. 








facturing classes, but nothing definite is reported. 





at the makers’ works. Common iron bars are now up to 
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£24 5s, we ton and marked bars £26 15s., whilst soft 
steel billets are £18 per ton and hard billetsf£18 10s. 
Other current quotations, all of which apply solely to the 
home trade, a:e as follows :—Rounds and squares, 3in. 
to 5hin., £20 2s. 6d.; fin. to 3in., £22; flats, 5in. to 8in., 
£20 108.; over 8in.,. £20; 14in. to 5in., £22; angles, 
4-ton lots minimum, £19 10s.; tees, £20 ‘10s.; joists, 
4-ton lots minimum, £19 10s.; heavy steel rails, 601b. 
and upwards, £18 15s.; fish plates and sleepe-s, £23 10s.; 
ship, bridge, and tank plates, £20; boiler plates, £23. 
Export prices are subject to negotiation and are invariably 
higher than the above. 


The Coal Trade. 


The northern coal trade position remains very 
firm, with a decided tendency towards fufther strengthen- 
ing throughout. The official requisition and other demands 
for the home market are not quite so insistent, but there 
is still a large amount of official business, which will take 
some time to clear away. The reports from the pits seem 
to indicate that the output is improving, but there is still 
an extreme shortage of all descriptions of coal. The 
tonnage supply just now is more than sufficient, the load- 
ing turns are choked, and the chief trouble appears to be 
in the matter of arranging a stem. Many of the boats 
are compelled to wait for three or even four weeks for.a 
turn. e is quite a stream of new inquiries from neutral 
countries. Merchants are everywhere endéavouring to 
test the possibilities, especially so far as Norway is con- 
cerned, and are doing their best to place contracts for con- 
siderable quantities of steam and other ordinary manu- 
In the 
case of Denmark several fairly large orders are in circula- 
tion, chiefly for second-class steams and unscreened gas, 
coking, and manufacturing sorts, ranging in quantities 
of from 10,000 to about 30,000 tons, with deliveries from 
January to June and also from July to December, though 
with what success remains to be seen. The Swedish State 
Railways are in the market for 90,000 tons of best steams 
for delivery during February, March, and April. The 
Norwegian buyers, it is stated, are jibbing at the high prices 
which obtain at the moment and are trying by various 
methods to bring down the prices of best steams to some- 
thing near 100s., and are adopting the common expedient 
of playing one merchant off against the other, though in 
view of the present overwhelming demand there cannot 
be much sutcess. Collieries are favourably placed for 
insisting on their quotations, so that in the present famine 
those who desire supplies of coal will be obliged to pay the 
price. The demand for coke continues to be heavy, and 
as supplies are severely limited the prices are moving 
upward quickly. The following are the forward open 
market quotations :—Northumberlands: Best Blyth 
steams, 110s.; Tyne prime steams, 107s. 6d. to 110s.; 
second steams, 100s. to 105s.; best smalls, 90s.; second 
steam smalls, 80s. to 85s.; unscreened, 95s. to 100s.; 
best screened households, 110s. Durhams: Wear special 
gas, 100s. to 105s.; best gas, 95s.; second gas, 85s. to 90s.; 
smithy and coking unscreened, 85s. to 95s.; bunkers for 
British boats, 100s. to 105s.; and 105s. to 110s. for neutral 
steamers; best beehive foundry coke, 110s. to 120s,; 
patent oven coke, 110s.; gas coke, 110s. to 120s. 


Big Order for Locomotives. 


The immense amount of work in railway stock 
construction has been augmented by an order placed by 
the Belgian Government with Armstrong, Whitworth 
and Co., Newcastle-on-Tyne, for 200 locomotives of large 
size. The contract, it is understood, involves a sum of 
over five millions, and has been secured in face of keen 
American competition. 








SCOTLAND. 
(From our own Correspondent.) 
American Imports. 


SxrpMents of American material are now more 
regular, and as more vessels become available consignments 
will doubtless show an inerease. Recent imports include 
steel sheet bas, flats, billets, and wire rods, some special 
grades of pig iron, and small quantities of steel plates and 
rails. A very large increase in the import of semi-finished 
material is necessary in order to afford any mate-ial relief 
to local producing works. 


Rates and Prices. 


The increase in railway rates now in operation 
has naturally meant inereased prices for matezials. _How 
the West of Scotland will be affected may be seen from 
the following charges for transport :—Steel bars and 
plates from the Motherwell district to the shipyards in 
Glasgow district will now be subject to a carrying charge 
of 4s. to 4s. 3d., compared with 2s. 4d. to 2s. 6d., and if 
sent from Motherwell to Greenock the carriage will be 
about 6s. 9d. instead of 4s. 2d. Timber from Glasgow to 
Motherwell will cost 5s. 9d. instead of 3s. 6d. Steel makers 
have already advanced their prices in accordance with the 
increased charges. The extra on coal will, of course, also 
be borne by the consumer, but in the case of household 
fuel the extra is not expected to amount to much, and it 
has been estimated that $d. per ewt. would be sufficient. 
Some of the coal-producing firms have, in view of the large 
prices obtainable for export coal, decided to make no 
alteration in their prices. 


House[Coal Shortage, 


The shortage of house coal has been apparent 
since the reduction of 10s. per ton in the selling price. 
Merchants have not been receiving sufficient supplies to 
maintain the ration allowance, and many consumers 
have been without coal for varying periods. As a result 
of this shortage, it has been decided to withdraw the un- 
restricted licences for export and to hold the local coal 
committees responsible for the allocation of supplies in the 
following order of priority :—First, household supplies ; 
secondly, public utility thirdly, industrial requirements ; 








and fourthly, export. No fuel is to be from 
Lanarkshire until household requirements have been met. 
Stones in Coal. 

Complaints still continue to pour in with regard 
to the quantity of dirt and stones per ton of coal. The 
municipal gasworks particularly are evidently having a 
bad time, and one report from a concern using upwards 
of 15,000 tons per annum indieated the inclusion of 22 per 
cent, of stones and dirt in the fuel delivered. In quite a 


number of cases only 18 ewt. in the ton is fit for use, and 
even then the quality is not too good. 





Pig Iron. 


The Scotch pig iron trade is. busy, and the market 
is very firm. Imports of ore are still showing a shortage 
and outputs are restrieted accordingly. The new level 
of prices has had no effect on business, and the production 
is easily taken up. The best qualities of hematite are 
in. the region of 220s. and upwards per ton, with inferior 
qualities about 5s. per ton less. 


Finished Iron and Steel. 


The feature in the iron and steel trades is the 
pressure for delivery of all classes of material, which seems 
to increase as time goes on, despite the continual rise in 
values. In view of the advance in raw materials and 
railway rates, ship plates have been advanced 25s. per ton 
and boiler plates 30s. per ton, making the former about 
£21 and the latter £26 per ton delivered Clyde area. 
Only in sectional mate: ial is there any chance for export 
at present, and those makezs able to undertake overseas 
business are reaping la: ge profits. Steel makers are very 
busy, and in that direction, again, prices are in the 
ascendant. The price of fin. sheet is about £28 home and 
£30. export. There is an inereasing demand for galvanised 
flat and corrugated sheets, but the price is exceptionally 
heavy. It is said that for some of the thinner gauge 
sheets £50 per ton and over has been quoted. Malleable 
bar iron makers continue to be employed. mainly on home 
account. Buyers are finding increasing difiiculty in 
arranging deliveries, and with the ever-changing values 
makers are loth to name a firm price. Export business is 
apparently a dead letter at present. 


Coal. 


Active conditions characterise the Scotch coal trade, 
Work at the collieries is steady, and outputs are fairly 
good, though still considerably below the demand. Local 
industrial requirements are exceptionally heavy, and fair 
quantities have also gone to Irish destinations. A com- 
paratively good Allied and neutral turnover has been done, 
though there are instances of steamers being held up for 
lack of supplies, especially at East of Scotland ports.. The 
situation in respect to household fuel supplies the most 
unsatisfactory feature of the trade at present. However, 
now that a course of action has been decided upon. an 
early improvement may take place. The aggregate ship- 
ments from Scottish ports during the past week amounted 
to 130,374 tons, against 106,466 tons in the preceding week 
and 118,153 tons in the same week last year. Current 
prices are about the following :—To Allies, f.o.b. Glasgow, 
ell coal, 70s, to 78s.;. splint, 73s. to 75s.;. treble nuts, 
67s. 6d.; f.0.b. Methii or Burntisland, first-class steams, 
72s. 6d.; third-class steams, 68s.; treble nuts, 67s. 6d.: 
f.o.b. Leith, first steams, 70s.; secondary qualities, 67s. 6d. 
per ton. In neutral shipment, f.o.b. Glasgow, ell coal, 85s. 
to 88s.;. splint, 90s. to 92s. 6d.; treble nuts, 80s.; f.o.b. 
Methil or Burntisland, first steams, 100s. to 107s.; third- 
class steams, 87s. 6d.; tieble nuts, 75s.; f.o.b. Leith, first 
steams, 97s. 6d.; secondary qualities, 80s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Combining Forces. 


Bors capital and labour view with misgiving the 
combination of forces in opposing ranks, and for that very 
reason the process goes on. Here and there an exception 
is found in which some labour leader or other is not averse 
to the tendency on the ground that it is preferab!e to 
negotiate conditions of work and wages with one set of 
employers rather than have to deal with many ; but in the 
main the centralisation and aggregation of power in the 
hands of a few is regarded with mistrust. Rumours are 
heard of more amalgamations oeing formed. The linking 
up of Lysaghts Limited with Guest, Keen and Nettlefold, 
Limited, has set the ball rolling, and now comes a further 
association of interests, though on a smaller sca‘e. The 
directors of Graham’s Navigation (Merthyr) Collieriés, 
Limited, have decided to sell all their ordinary and pre- 
ference shares in that company to the Hansen Shipping 
Company, Limited, of Cardiff, and as a result the latter 
company will acquire control of the colliery undertaking: 
The managing director, Mr. T. C. Graham, in a circular 
to the shareholders in the Graham’s Navigation (Merthyr) 
Collieries, Limited, makes the significant remark, “‘ the 
general outlook in the political and labour world has led 
your directors to take this course,’’ which, in other werds, 
means that they are tired of the harassing conditions now 
forced upon employers, and are not enamoured with the 
prospect of not being able to run their own affairs in their 
own way. Another combination of interest is proposed 
in the shipping line. Mr. J. C. Gould and his co-directors 
have framed a scheme for the establishment of a new com- 
pany called the Gould Steamships and Industrials, 
Limited, with a capital of £3,000,000 in shares of £1 each, 
all of one class, and power will be taken to raise further 
capital to the extent of £2,500,000 by means of short-term 
debentures. The two companies, Griffiths-Lewis Steam 
Navigation Company, Limited, arid the Dulcia Steamship 
Company, Limited, are to be absorbed in this new com- 
pany, the basis of purchase being that one Griffiths-Lewis 
£1 ordinary share receives 4} fully-paid shares in the new 
company and one Dulcia share of £1 gets two shares in 
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the new concern. ‘The net market value of the assets of 
these two companies is estimated by the directors at 
Griffiths-Lewis Company £1,425,000 and Dulcia Company 
£975,000, making a total of £2,400,000.;. The -fleet..of the 
new company would consist of twelve ships of a total 
deadweight tonnage of 91,180 tons, with an average age 
of six years. It is estimated that the total book value to 
be earried into the new company’s books after deducting 
all outside liabilities willstand approximately at £1,425,000, 
which would work out at £15 10s. per deadweight. ton. 
The gross value of the fleet apart from outside liabilities 
on the one hand and floating assets on the other, may be 
considered as £3,010,000. It is.proposed that Mr. J. C. 
xould shall be the chairman and governing director, and 
that Mr. Walter T. Gould shall be the managing. direetor. 


Dock Workers’ Strike. 


South Wales is quite used to strikes, many of 
which arise often from trifling causes, which are altogether 
out of proportion to the grave consequences which ensue, 
and the coal and shipping trade has. had experience of this 
during the past week. The dispute does not concern the 
dock company, neither have coalowners or shipowners 
any part in it, but all suffer: The, trouble affects two 
trade unions and has come about because of the action of 
two men ; but work at the Barry Docks is interfered with, 
and at the moment of writing may mean that the whole of 
the work at these docks will be held up unless saner counsels 
prevail. As far as can be ascertained two dock gatemen 
are in arrears with their contributions to the Dockers’ 
Union, and they want to become members of the National 
Union of Railwaymen, their contention being that they 
should belong to the latter,organisation, which eaters for 
regular employment, wherehs the Dockers’ Union is com- 
posed of men engaged mainly in casual labour. These 
two men are regular servants of the Barry Railway Com- 
pany, and therefore they hold they should be in the 
National Union of Railwaymen, which union will accept 
them as members provided they can get transferred, but 
this transfer is withheld. ‘The result is the two men have 
withheld their contributions, with the consequence that 
other workmen classed them as non-unionists and they 
refused to work with them. The strike began on Monday 
afternoon, and on Tuesday the two men concerned made 
an offer verbally that they were willing to pay up all 
arrears of contributions if the other workmen resumed, 
although they claimed their right to obtain their transfer 
from the Dockers’ Union to the N.U.R. The workinen, 
however, refused this offer, but there is to be a further 
meeting to consider the position. Meanwhile the Ministry 
of Labour are doing their best to effect a settlement of the 
dispute. 


Tin-plate Workers’ Wages. 


Some uneasiness and disappointment was felt 
at the end of last week when no agreement was reached 
hy the Standing Joint Committee concerning the applica- 
tion of the men’s unions in the tin-plate trade for a general 
advance of 50 per cent. in wages, but fortunately this week 
conciliation has triumphed. The men’s claim has resulted 
from the phenomenal increase in the prices of tin-plates 
as the outcome of the cessation for the present of American 
competition. The men contend that they should share in 
the improved values. Tin-plates, which were quoted last 
July on the basis of 31s. 6d., are now close on 60s., but the 
masters hold that the present inflation of prices is purely 
temporary in character and that there are many old con- 
tracts which have still to be worked off ; further, that there 
was no justification for terminating the present agreement. 
The matter, however, came up on Monday at a meeting of 
the Industrial Council, when the men’s claim for a flat 
rate increase was first put forward. Counter offers 
followed, and ultimately a flat rate advance of 40 per cent. 
was agreed upon. The men’s leaders a'so urged the 
necessity of getting machinery into operation by which 
the base wage rate should be finally and permanently 
established, and there is therefore to be a special meeting 
on Saturday week of the members of the workmen’s side 
of the Board to prepare and submit their claims. 


An Opportunity for the Rich. 


Speaking at the opening meeting of the University 
College Engineering Students’ Association of the South 
Wales Institute of Engineers, held recently, Principal 
Trow said he was hopeful that before long they would find 
someone in South Wales with foresight sufficient and 
generosity great enough to endow the chair of engineering 
at their college. He suggested it would be a great achieve- 
ment for some wealthy man to set the school on a firm 
basis. The Principal had made an earnest plea for the 
better equipment of the engineering department, and 
referred to the withdrawal of the Drapers’ Company’s 
subsidy. But for this company’s subsidy there would 
probably be no such department at the college to-day. 
The Drapers’ Company, however, considered the time had 
come for Cardiff to provide this help itself. The formation 
of the University College Engineering Society into one of 
the students’ associations of the South Wales Institute 
of Engineers is a development of the Institute’s policy 
of encouraging budding engineers and providing a feeding 
ground for its future membership. 


Current Business. 


The coal market has not developed any new 
feature during the past week, but has in fact been rather 
monotonous. The conditions are scarcely, if at all, altered 
as compared with a week ago, and prices are on the whole 
pretty firm. Here and there a salesman cannot get a 
ready outlet for his coals, purely for the reason that his 
tonnage cannot get into a loading berth quickly, and this 
tempts him to make some concession in price to a buyer 
who can ship at once; but otherwise the market on the 
whole keeps very firm, and the amount of coal which 
salesmen are free to sell is really very small, as they are 
all so heavily sold. Stems are very full for this month 
and the early part of next, and although 110s. is.the general 
quotation for supplies of leading steam large coals for this 
month, some salesmen are asking up to 115s. for February 
shipment. Ordinary second Admiralties, drys, and Mon- 


has been arranged)at both these figures. ‘Through coals 
are scarce and good in tone, prices being 90s. to 95s., 
while best bunker smalls are also on this level, ordinary 
smalls ranging about 80s. to 87s. 6d. Patent fuel is very 
fully booked up to the middle of next month, and nominally 
values.are 100s. to 110s. according to brand, while coke is 
me at 125s. Pitwood does not come along any too 
reely and sellers can command 75s. to 80s. 


Newport. 

The demand for Monmouthshire coals keeps very 
active, but there is very little free coal about for shipment 
this month, and sellers can easily obtain, 105s; to»1 10s: for 
any supplies of large they may have to spare, while good 
small coals rule about 85s. to 90s. 


Swansea. 


The anthracite coal market maintains a good tone 
and the supply of tonnage keeps a very good level. Collieries 
are well stemmed and superior classes of machine-made 
nuts command 80s. to 84s. 








Latest News from the Provinces, 





SHEFFIELD. 


Iron, Steel, and Coal Prices. 


There is still a considerable degree of uncertainty 
as to the course of the iron and steel markets, and it is 
hardly a ages here that things will settle down imme- 
diately. e demand is so strong that the makers’ posi- 
tion is stiffened and the premiums being easily obtained 
prove that often delivery is of greater importance than 
price. In some instances, however, manufacturers, 
whose quotations necessarily follow the lead of the raw 
material market, find themselves up against comparatively 
cheap parcels of surplus productions purchased from the 
Government—stuff that is being re-sold at prices with 
which they find it impossible to compete. Such a situa- 
tion raises a very fine question. Derbyshire and Lincoln- 
shire foundry iron is now quoted here from £10 2s. 6d. to 
£10 5s., and forge £9 15s. “Crown” bars are £24 10s. 
and hoops £28 to £29. Bessemer acid steel is £21 15s. 
and Siemens £22 5s., hard basic steel being £19 10s. and 
soft basic £19. There is not much change in the fuel 
market for steams. Most of the output is going inland 
to the works, where current needs are being well met at 
the moment and additions made to reserve stocks in some 
cases. Not much is being shipped abroad, France and 
Italy taking the bulk of the exported stuff. Small fuels 
are in very active request. House coals are in short 
supply. Blast-furnace coke is in strong demand at 
53s. 6d. per ton on rail at ovens. Best South Yorkshire 
steam hards are 29s. to 29s. 6d.; best Derbyshire, 28s. 6d. 
to 29s.; seconds, 27s. 6d. to 28s.; cobbles, ditto; nuts, 
27s. to 28s.; washed smalls, 24s. 6d. to 26s.; best hard 
slacks, 24s. 3d. to 24s. 9d.; seconds, 23s. 9d. to 24s. 3d.: 
soft nutty, 23s. 6d. to 24s.; peas, 22s. to 22s. 6d.; and 
small slacks, 19s. to 20s. For house sorts branch is 33s. 
to 33s. 6d., and best Silkstone 29s. 6d. to 30s. 6d., subject 
to the usual reduction for domestic use. All prices are 
per ton at pit, 





WALES AND ADJOINING COUNTIES, 


Barry Docks Strike. 


The trouble at Barry Docks concerning the 
transfer of two members from the Dockers’ Union to the 
Railwaymen’s Union has become more acute, and on 
Wednesday about 5000 men were on strike, with a prospect 
of all work at the docks being suspended by Thursday. 
The workmen passed a resolution that. no work should be 
commenced until four men were removed from the dock- 
master’s staff, and that the other members of the dock- 
master’s staff should hold a Dockers’ Union card. They 
also called on the general manager of the Barry Railway 
Company to apologise to Mr. H. Rogers, the local secretary 
of the Dockers’ Union, for stating that he was the cause of 
the dispute. The outlook altogether is not very hopeful. 


Swansea Metal Market. 


There is no change in the tin-plate market, the 
tone generally being very firm, as the inquiry far exceeds 
ies. Manufacturers are in fact booked up well to 
the end of the year, and consequently it is only small lots 
that can be offered. Prices are on the basis of 1.C. 20 x 
14 x 112 sheets at 62s. to 64s. Galvanised sheets are 
purely nominal, as also are steel sheet and tin-plate bars. 
Other quotations are :—Block tin, £384 cash and £386 
three months ; copper, £116 cash and £118 three months ; 
Spanish lead, £47 5s. cash, £47 15s. three months; and 
spelter, £58 cash, and £60 three months. 








CATALOGUES. 


Ws. BearpMorE AnD Co., Limited, Glasgow.—Album con- 
taining illustrated reprint from the Empire Illustrated of an 
article describing the firm’s multifarious activities. 

Siemens BrotHers Dynamo Works, Limited, Palace-place 
Mansions, Kensi n Court, London, W. 8.—Publication G 47, 
being a list giving details of the electric rolling mill equipments 
supplied by the firm. 

Sm W. G. Armsrronc, Wuitwortsa anp Co., Limited, 8, 
Great George-street, Westminster, 8.W. 1.—Illustrated descrip- 
tive booklet concerned with A.W. pneumatic tools, including 
riveting hammers, chipping hammers, snaps and chisels, pneu- 


Dike. 28° 1990 








‘Tae Hovenron-Baroser Manvuracturine Company, 
Limited, Tudor Works, Tudor-road, Hackney, E. 9.—Illustrated 
catalogue of “ Osda”’, surveying and, drawing a ms ; also 


price list of drawing materials and leaflet deseriptive of the 
‘ Easiroll ” vertical cabinet. 

Tue SteRting TeLePnone anp Exgectric ComPany, Limited, 
210-212, Tottenham  Court-road, 1.— Booklet 


entitled ‘‘ Souvenir of Sterling , 1919," containing a 
series of half-tone my eabnyr pHs aac from photographs of 
different parts of the ’s offices and works. 

Antoy WELDING Processes, Limited, 14-16, Cockspur-street, 
London, ,8.W. 1.--Bulletins Nos., 10, 27, and. 31, papyphlota 
dealing with “‘A.W.P. Standard Electrodes for Electric Arc 
Welding ;” “‘ A.W,P. Electrie Arc Welding Plant Price List ;” 
and “ A.W.P. Welding Material” respectively. 


C. C. WAKEFIELD AND Go., Limited, Wakefield. House, Cheap- 
side, London, E,C. 2.—Booklet entitled ‘‘ The History of 
Castrol: An Aviation Souvenir,” containing, not only informa- 
tion about the oil known as ‘Castrol R,” but a'so portraits 
and short notes concerning numerous well-known aviators. 


Jones anp Surpman, Limited, Leicester,—Booklet entitled 
“ Better Tools,” giving illustrations and particulars of “ J. and 
C.” tool holders and small cutting tools for insertion in them for 
use in lathes, &c.; also boring bars, lathe carriers, sleeves, socket 
tool drifts, mandrils, contre drills, gauges, and scroll chucks. 


Brrrisu InsuLaTep AND Hetsspy Castes, Limited, Prescot, 
Lancashire.—Booklet / No.) P 152,| describing ‘tie firm’s paper 
pinions; illustrated pamphlet No. H 83, dealing with con- 
densers for the improvement.of power factor ; leaflet No. P 159, 
a descriptive price list of Prescot jointing compounds ; leaflet 
No. P 158, a list of the firm’s manufactures ; leaflet No. P_157, 
“ Prescot Insulating Varnishes ; ” leaflet’ No. °156, "Prescot 
Anti-acid Varnish; and illustrated pamphlet No. P 155, 
describing the Prescot porcelain insulation for the overhead 
equipment of electric tramways tnd railways. 


W. H. Dorman anp Co., Limited, Stafford.—Booklet entitled 
“The Heart of a Car is the Engine,” which is what is described 
as “an independent and critical review of the Dorman series of 
engines,” and was written by Mr. M. W. Bourdon, the late joint 
editor of the Autocar. The letterpress is illustrated with well- 
reproduced engravings, and the whole forms a disinterested 
testimonial regarding the excellence of the firm’s work, of which 
it may be justly proud. The same company has also sent us 
a copy of a booklet entitled “ The Press and Dorman’s of Staf- 
ford.”’ 
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PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Tur InsttrvTion oF PerroLeuM TEcHNOLOcIsTs asks us to 
announce that on and after Janwry 31st next its address will be 
5, John-street, Adelphi, Strand, W.C. 2. 


WE are asked to state that a private limited company with a 
capital of £50,000 was regi on October 25th last under 
the title of “* British Steel and Iron Importers, Limited.” 


We are asked to. state that “‘A.W,P.” electrodes for arc 
welding have been approved by Lloyd’s Register of Shipping for 
use in ship construction and the British Corporation for the 
Survey and Registry of Shipping. 

Mr. G. Wirtson-Raez, of Avenida de Mayo 715, Buenos Aires, 
asks us to state that he has opened an office for the registration 
of patents and trade marks in the Argentine Republic, and also 
in the Republics of Chile and Uruguay. 

WE are informed that Mr. G. C. Musgrave has been appointed 
as a representative of the Federation of British Industries in 
Cuba, and that Mr. Antonio Gibbon, whose address is 7a, 
Naranja 179 Mexico D.F., has been appointed as a representative 
of the Federation. 

Spencer, Apnorr axp Co., whose head office is 5, Lower 
Temple-street, Birmingham, inform us that they have recently 
opened offices at Clarence House, 8, Arthur-street, London 
Bridge, E.C. 4. Telegrams, ‘‘ Gratifying, Phone, London,” 
and telephone, Central 4295. 

Tae Stanton Inonworxs Company, Limited, has entered 
into an arrangement under which it purchased as from January 
lst last the ironworks, foundries, and ironstone properties of 
James Oakes and Co., excluding, however, the collieries and the 
clay works, The Stanton Company, with which is inco rated 
thé Holwell Iron Company, claims to be the largest producer of 
pig iron in the Midlands and of cast iron pipes in Great Britain, 
and the purchase of the Oakes’ business will add further three 
furnaces to the company’s capacity, as well as give it control of 
a east iron foundry which is specially jaid out for dealing with 
flange pipes and with iron castings of a general nature. The 
further addition of local ironstone to the supplies of local ore 
it already controlled places the Stanton Company in an excep- 
tionally strong position among ironmasters in the Midlands. 








Conrracts.—J. Samuel White and Co., Limited, East Cowes» 
Isle of Wight, having completed and delivered twelve steel 
barges of 200 tons capacity each, to the order of Messrs. Wm. Cory 
and Son, ship and colliery owners, of Cardiff, Newcastle, Hull, 
Erith, and South Shields, have now secured a further contract 
from that company for the construction of twenty-four additional 
exactly similar steel barges. 


A New Nor Locx.—A new form of locking washer for bolts 
and nuts has just been brought out by the Palnut Company, 
Limited, of 6, Great St. Helens, London, E.C. 3, and, although 
we have not yet had an opportunity of testing its efficacy 
thoroughly, the prin¢iples on which it is designed appear to us 
to be sound. The washer is a simple stamping which takes the 
form of an inverted dish with the edge turned up in such a way 
as to make a onal rim, The centre of the dish is pierced 
for the passage of the bolt, and there are half a dozen radial 
slots which divide the dish up into seetor-like teeth connected 
together round the rim, The teeth are so stamped that when 
the washer lies on the top of a nut their apices follow the contour 
and project well into a single thread on the bolt. All that 
is nevessary to put the washer in action is to screw it down tight 
above the nut to be locked. There is a natural tendency for the 
dish to flatten out when it comes into, contact with the nut 
when forced down by a spanner. As the sector-shaped teeth 
cannot expand outwards during the flattening precess, they dig 
inwards into the thread of the bolt, and thus obtain, 80 it is 
claimed, a very secure hold. On the other hand, if the nut 
tends to slick back, it will produce’ the same flattening effect. 
and the grip of the washer will be increased so long as it does 
not turn with the nut. In order to prevent that happening, 
that part of the washer which beds on to the nut is formed with 
a smooth rounded surface, with the object of ensuring that the 
friction between the nut and washer shall be reduced to @ mini- 
mum. ‘The washer can, of course, easily be removed by means 





matic holders-on, &c 

Tae Inpra Russer, Gutra Percna AND TELEGRAPH WORKS ° 
Gompany, Limited, Silvertown, London, E.C. 16.—List No. 31, 
being illustrated "descriptive catalogue of primary batteries, | 
including “Leclanché, dry cells, bichromate, Bunsen, Daniell, 





mouthshire large range from 105s. to 110s., and business 


Minotto, Muirhead-Daniell, and Grove. 


of a spanner. ‘Theré is just one little matter in which we think 
that the washer might be improved. It is that it should be 
stamped plainly with the word top, or some other indication as 
to which way up it is. to be used. The device would be valueless 
if put.on the bolt upside down, and the perverseness of mechanics 


| in the use of lock nuts is proverbial, 








Jan. 23, 1920 








-—— 


French Engineering Notes. 
(From our Qorrespondent in Paris.) 


The Situation. 


THE growing scarcity of raw materials and the 
rapid inflation of prices are causing serious embarrassment 
to the engineering tradés, which are often more or less held 
up for want of rolled iron and steel and fuel. The trouble 
arises chiefly from the shortage of coal, or rather from its 
irregular distribution, and works aré being continually 
shut down for days together through the impossibility of 
securing sufficient supplies. The result of these inter- 
ruptions is to put up the prices of all kinds of material, 
and a further factor in the higher rates is the delay and 
difficulty of getting the material to the consuming centres. 
There are plenty of orders everywhere if only they cou!d 
be executed, but in many cases manufacture:s had taken 
them at a time when prices appeared to have reached their 
maximum, and the farther heavy increase has made much 
of this business unprofitable. Pig iron prices have nearly 
doubled during the past few months, and sheet steel is 
scarcely procurable, many Consumers being obliged to 
cover their requir ts with sheets from Rotterdam 
at prices that, delivered in Paris, are above the rates ruling 
during the war. It was hoped that the situation would 
be improved by Germany supplying raw material, but 
as that. country will not export there can be no relief until 
France is able to reorganise her transport arrangements 
sufficiently to enable industry to be carried on under some- 
thing like normal conditions. 





A Moulders’ Strike. 


The foundries in the Havre district have been 
stopped since the beginning of November last through a 
strike of moulders, who went out for an increase of wages 
that the foundry owners say it is quite impossible to grant. 
An effort was made to extend the strike to the metallurgical 
industries generally, but this attempt failed for the reason 
that a strike of this kind at the present moment would not 
have the slightest chance of success. The best of the 
Havre moulders, who were not favourable to the strike, 
have migrated to other districts, while the foundry owners 
declare that the local industry has been practically ruined, 
or at least that it will take a long time to get it back to its 
former activity. These labour troubles have been con- 
fined for many months past. to the ports where the men’s 
unions display a particularly aggressive and uncompro- 
mising attitude. After the strikes at Brest, Havre, and 
Marseilles there has been. a twenty-four hours’ strike at 
Dunkirk, and the bargemen on the inland waterways have 
also ceased work, although in this latter case the serious- 
ness of the interruption to traffic may be partially avoided 
by the intention of the Government to requisition the 
barges and run them with a naval equipment. 


The Five Battleships. 


The various proposals that have been put for- 
ward for the transformation of the five battleships of the 
“* Normandie”’ class are now definitely abandoned. 
Being still.on the stocks at the outbreak of the war, these 
vessels were even then out of date with their armament of 
340 mm. guns, and they are now so hopelessly outclassed 
by the latest foreign battleships that any further expendi- 
ture on them is regarded as sheer waste. It was hoped 
at one time to utilise the battleships by increasing the 
weight of armour and the speed, but it was found quite 
impossible to put in bigger guns, and the Minister of 
Marine has therefore introduced a Bill authorising the 
abandonment of further work upon these vessels. Instead 
of spending money upon an inferior type of battleship it 
is pro to construct six squadron scouts and twelve 
to: o-boat scouts, It has not yet been decided what is 
to be done with the battleships, one of which has been on 
the stocks for more than six years. 


Concrete Tugs. 


About three years ago the Minister of Public 
Works gave out orders for the construction of fifty tugs 
in ferro-concrete. ‘The work was one of extreme urgency 
at a time when it was necessary to take the fullest advan- 
tage of the inland waterway transport facilities. Orders 
were placed in America for oil engines, but as there appeared 
little hope of their being delivered for a considerable 
time it was decided to equip’ the tugs temporarily with 
aviation engines which had been rejected for their original 
work on account of excessive weight. In each tug there 
were two twelve-cylinder aviation engines each of 180 
horse-power, with reversing and reducing gears, but as it 
was found that this equipment needed too much expert 
attention and was not sufficiently reliable, besides being 
_ very costly in fuel consumption, the tugs were held up 
until the arrival of the American heavy oil engines. 
engines effected but little improvement from the point 
of view of economical running, and the majority of the 
tugs have remained in the builders’ yards. ever since. 


The Havre Pipe Line. 


Although it is only a few weeks since the question 
of constructing an oil pipe line between Havre and Paris 
was first. brought forward by the Compagnie Francaise 
des Mazouts et Pétroles, the Under Secretary of State for 
Public Works has authorised the company to start upon 
the preliminary work until such time as the formalities 
for granting the concession shall have been completed. 
This step has been taken with a»view to permitting the 
line to be completed in time for Paris to be supplied with 
liquid fuel next winter. There will be two lines, one of 
25 em. internal diameter for crude petroleum, with five 
pumping and heating stations capabie of delivering 4500 
tons a day, and a 10cm. pipe immediately above it for 
paraffin or petrol with a capacity of 1000 tons aday. The 
lines will follow the roads by Bolbec, Yvetot, Barantin, 
Rouen, and Pontoise. The company will build a wharf 
for the unloading’ of the tank steamers as well as reser- 
voirs with,a total capacity of 60,000 tons.. The estimated 
cost is about 90,000,0008. 
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British Patent Specifications, 
When an invention ie communicated. from abroad the name and 
address of the communicator are printed in ttalies. 

When an abridgement is not illustrated the Specification ia 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


136,505. August 11th, 1919.—INpuUcED or Suction Dravent 
Apparatus, G. J. Prat, 50, Boulevard de Courcelles, Paris, 
France. 

The object of the invention is to enable induced draught— 
that is to say, draught in which the fan draws only a portion of 
the flue gases for the purpose of increasing the draught—to be 
transformed into suction draught—that is to say, draught in 
which the whole of the flue gases are passed through the fan. 
In the chimney, of bi-conical form, there is arranged the blow- 
ing nozzle A, which is connected with the induced draught fan B. 
A second blowing nozzle C is provided, preferably concentric 
with the first one, although it may oceupy any other position 
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in the chimney. This second nozzle ic connected with the 
auxiliary fan D. A damper E surrounds the nozzle C, and is 
adapted to be raised vertically until it comes in contact with the 
wells of the chimney. In working with induced draught, the 
damper E is:lowered around the nozzle C, and the fan B or the 
auxiliary fan D is alone operated and draws in only a portion of 
the flue gases, the discharge of which aspirates the remainder of 
the gasesinthechimney. For direct suction draught the damper 
E is lifted to the position indicated by dotted lines, when the 
two fans will draw the whole of the flue gases.— December 18th, 
1919. 


INTERNAL COMBUSTION ENGINES. 
136,481. June 23rd, 1919.—-Comsustion CHamBErRs, 8. Z. 
Hall, 76, Victoria-street, Westminster, London, 8.W. 1. 
With the object of improving the distribution of the fuel 
spray in the cylinders of Diesel or semi-Diesel engines, the 
inventor arranges a deflector plate in the cylinder head. This 
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plate A is curved, as shown in the drawing, with the result, it 
is claimed, that the spray is distributed over the whole area of 
the cylinder. The plate is heated by means of a blow-lamp to 
get the temperature necessary to ignite the charge, and a nickel 
plug B is screwed into the plate to localise the heating and facili- 
tate ignition.— December 18th, 1919. 


SWITCHGEAR. 


136,373. February 6th, 1919.—ContTRot oF Erecrric Motors 
Drivine Reciprocating Macuines, G. Stirk, Ovenden 
Hall; E. Stirk, 36, Elmfield-terrace ; R. Stirk, The Grange ; 
and J. Stirk, 25, Lentilfield-street, all in Halifax. 

This invention consists chiefly in the employment of a solenoid 
in conjunction with the motor, whose function is to determine 
the period for which the motor runs. § is a solenoid, in series 
with the armature A, whose plunger P conti to be lifted 
upwards during the rotation of the armature, F is a friction 
switch attached to any convenient reversing shaft of the motor- 
driven machine, closed for the “ cut ”’ stroke and open during the 
idle or reverse stroke. C is the main contactor and B is a brake 
contactor. ‘The operation is'as follows :—Assuming the switch 
K to be closed and the “ cut” stroke about to commence, the 
switch arm of the friction switch F will be closed, as shown in 

he diagram, completing a circuit from positive main through 








the contacts E, lower contacts G, bar H, exciting coil of con- 
tactor C, to negative main, The exciting of the coil of the con- 
tactor C closes the latter, completing a circnit from positive 
main through motor armature A, solenoid winding 8, and con- 
tactor C, to negative main. The shunt field of motor being 
already excited, the motor armature revolves and the solenoid 
plunger P is lifted upwards. The armature continues to revolve 
until the rod R operated by the plunger engages with the switch 
bar H, lifting it off the lower contacts and into engagement 
with the upper contacts. Circuit through the. exciting 
coil of contactor C is thereby interrupted and eurrent eut off 
from the armature A and solenoid S. Almost simultaneously, 
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however, @ circuit is completed from negative main through the 
upper contacts G, bar H, and exciting coil of contactor B to 
positive main. ‘This causes B to close across the motor arma- 
ture A, thereby exercising a powerful dynamic braking effect on 
the motor. Before the ae P has time to fall after breaking 
upper contacts G, and through H and lower contacts G re- 
energise coil of main contactor C, thereby repeating the cycle 
of operations just described, the reversal.of the machine has 
taken place and friction switch arm is carried out of engagement 
with the contacts E by the reversing shaft ; therefore a repetition 
of the cycle is deferred until on '« further reversal of the machine 
for the “cut” stroke the switch arm is again brought into 
engagement with the contacts E.—December 18th, 1919. 


136,516. December 12th, 1918.—E.ecrrican Fuses, The 
Cable Accessories Company, Limited, F. H. Reeves, and A. 
Crawford, engineer, all of Britannia Works, Tividale, 
Tipton. 

The present invention comprises a fuse holder which is pro- 
vided at its face adjacent to the base with an internal box-like 
projection, in which a partition is provided which causes the 
fuse wire to converge towards the base. Arecess is provided 
in the fuse base with extensions adapted to afford a ventilation 
system. Centrally in the base and intermediate to the stationary 
contacts a recess A is provided adapted to receive a projecting 
part B upon the fuse holder. In this projecting part two cavities 
or chambers C are provided separated by a transverse partition. 
The fuse wire is adapted to extend from one fuse holder contact 
through a perforation D into the first cavity, then to extend 
diagonally across this cavity to a groove E im the edge of the 
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partition, then to extend diagonally across the second cavity, 
and finally to pass through another perforation D to the second 
fuse holder contact. The fuse wire thus has a central portion 
of V form, the apex of which bridges the partition between the 
cavities, and the hots of the portion of V form arearranged one 
within each chamber. The perforations through which the fuse 
wire passes, and the groove in the partition, provides for the 
ventilation of the interior of the Cavities. In the case of the fuse 
base extensions F of the central cavity are provided of depth and 
width less than that of the central cavity ; these extensions 
extend above the substantially H-shaped contacts, and it is 
claimed that the fuse holder is of such form that through these 
extensions ventilation of the central recess in the base and 
ventilation of the entire system is provided for, the fuse holder 
being of width and length slightly less respectively than the 
central base recess and end extensions thereof. 


MACHINE TOOLS AND SHOP APPLIANCES. 


136,406. March, 1919.—Eztectric SoxrpEertne Irons, O. 
Stalhane and O. O. Kring, Djursholm, Sweden. 

The électric soldering iron described in this specification com- 
prises @ soldering bolt composed of two parts, viz., @ tubular 
part A’and a solid part or soldering edge B made of copper, 
The upper part of the iron is surrounded by a protective casing 
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such as the ears, i frogs, and contacts. The —_ 
of the design.are illustra’ fein C) droveings, which are self- 
explanatory.— 1 ate ae vy’ 
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Wey oar on ” testing machine made under Messrs, 
Richards and Bradley’s patent is reproduced, . ris. 
Prcketr AND Sons, Limited, “Bristol.—Monthly tear-off 


C, in which the bolt is held securely by means of the screws D, 
The bolt E is of oval cross-section, and is provided with a recess 
shaped in @ corresponding manner, in which two quartz tubes 








F are inserted. In these quartz tubes are placed coils G of a Wolk calendar: Adios > aa is given of a tank engine. 
suitable resistance material. The coils are tacasel Nery with the | 136,479. June 19th, 1919.—Rar Srixxs, E. L. D. B. Balfour oq the beck fea yearly ealendar:ia oe day is shown 
conducting wire for the secre Sursctie DOINE us. trouth te nat pen s car ating Palmerst Queen’s | vith an item of interest co ted with the ng ‘ 
shaft, The part A is preferably made of a metal tube of suitable ub-g London, W.* sass imited, v4 ¥ ce 
section, into the one end of which is fitted another metal part B{| The design of this rail spike is such that the act of driving it gp be sg ery ig ye amg ee earn 








































get a better grip in the timber. 




























































































into the sleeper tends to make it double up on itself, and thus 
It is specified that the angle 


and each page contains one A coloured picture adds 
to the attractiveness of the card. 


Karrier Works, 








° Huddersfiela:—The ‘‘ Karrier ” , on monthly .tear-off — 
yeh sheets, also one sheet with a complete calendar for the year. 
2B Als Esch page contains an illustration of one of the firm’s vehicles, V 
Ns 3IN Cuartes CHURCHILL AND Co., Limited, 9-15, Leonard-street, is 
N H HSIN Finsbury,—A wall calendar with daily tear-off sheets. A large or 
iY aH i IN picture of a mechanic working a machine tool is shown in colours, 
NSE NG The whole is surmounted with the motto “ Production is the oe 
INH LIN gece wend tye ven tel 
NSH ASINT GO 
N34 HSN pan 
Nish HSEN ‘ 
NEHEN 
M8 BPN 
a c\ Senet Forthcoming Engagements. 
N Far a mi 
2 | 
TO-DAY. a 
Norwice INcorPoRATED OHAMBER OF CommERcE.—Art = 
Gallery, Castle Museum, Norwich. Lantern lecture on “* Norwich Te 
rt and a Ship Canal Across England,” by Mr. W. J. | 
serving as the soldering top of the bolt. Several caveman Botterill. 8 p.m. | 
are claimed for this arrangement. First, that part the ; =r 
soldering iron which is slowly consumed is easily interchange- Per acon wt wf oe ap tm Pa ey’s — 
able ; secondly, the part A can be cut out of a tube of correspond- W, —— E cre Mr. Eri gm ae a g 
ing section ; thirdly, the interior of the bolt is easily accessible ater Power,” by Mr. Eric M. Bergstro om 
for the insertion of the coils ; and, finally, a soldering bolt with Junior InstrrvTion oF ENGINEERS.—39, Victoria-street, ‘. 
this arrangement can be made with a minimum of weight and Westminster, S8.W. 1. ‘‘ Evaporation in the Chemical Industry,” o 
volume in proportion to its ca acity. Modifications of the which the faces A A and B make with the axis of the spike must by Mr. J. A. Reavell. 7.30 p-m. £1 
design are described in the specification.— December 18th, 1919. lie between 40 deg. and 60 deg. The face B may be bevelled Ixstrrvre or Merats (SHErrierp Locar Secrion).—Mappin Si 
sideways, right or left handed, as shown by the dotted lines, in | Hall of University of Sheffield. ‘ Defects (and their Causes) in 
order to defiect the pike sideways.—December 18th, 1919. the Manufacture of Spoon and Fork Blades,” by Mr. J. A. ie 
LIGHTING AND HEATING. Morton. 7.30 p.m, - 
OOIATION OF ENGINEERING AND SHIPBUILDING Dravcats- ci 
136,356. January 28th, 1919.—Gas Furnaces, The South SHIPS AND BOATS. ae Ee Oe eta Ome’ Gomes be 
cea ee ong lhe Bh rf and D. Chandler, 709%, Old | 136,363. January 3st, 1919.—Launoume Graz, Workman, | Design,” by Mr. Ewart 8, Andrews. _ 7,30 p.m. . tie 
This invention relates to gas furnaces in which the combustible Victein arden Meade” Belfast, and T. Hamilton, 14,/ | Royat Insrrruriow oF Great Barrarw.—Albemarle-street, - 
mixture is tangentially supplied to the furnace. In practice In order to economia initie rhatedial vised in launchi shi Piccadilly, W. 1. Discourse on Researches at High Pressures wi 
he igniti f the gas and the full quantity of air ired for - in taunching ® Ship, | and Temperatures,” by the Hon. Sir Charles Parsons. 9 p.m. in 
eae on ae ene eer eo rmamihe ox geber the inventor proposes to replace the usual cap blocks under the st 
pre const a tie gy Broad and caniean keel, which frequently are destroyed in the process of removal as SATURDAY, JANUARY 24rx. - 
; KeErcnitey ASSOCIATION OF Ppeenen heomtly es oy je 
Cycling Club, Cavendish-street, Keighley. ‘* Automat ae ’ 
N°%36,356 —e chines,” by Mr. H. E. Thomas. 6.30 p.m. x 
MANCHESTER AssOcIATION OF ENGINEFRS.—Paper by Mr. H. a 
ee Mensforth : “‘ Some Phases of Workshop Management.” 7 p.m. 
MONDAY, JANUARY?) 26rn. § 
Braprorp Enorveerme Socrery.—Hall of the Bradford pe 
Technical College. Lecture: ‘* Boiler and Economiser Setting,” al 
by Mr. H. A. Jones. 7.45 p.m, cl 
Royat Somery or Arts.—John-street, Adelphi, W.C. 2. a 
Cantor Lecture II.: “ Aircraft Photography in War and Peace,’’ ni 
by Captain H. H. Thomas. 8 p.m. : 
TUESDAY, JANUARY 27rn. , 
IntuMinaTine Enarverrtne Socirety.—House of the Royal é 
Society of Arts, John-street, Adelphi, W.C. 2. Discussion on “ 
“Colour Matching by Natural and Artificial Light,” to be 
opened by Mr. W. C. Martin. 8 p.m. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRrAvGHtTs- 
men.—Arts Building, Liverpool University. ‘‘ Elementary 
Calculus,” by Mr. 8. Clowes. 7.30 p.m. t! 
InstrrvTion oF Crvit Enerneers.—Great George-street. - 
Westminster, 8S.W. 1. Papers to rte rig Lowrey ae Whitby sI 
aghast . . Harbour Improvement,” Mr. James } ite ; “* The ) i G 
parm out the furnace in ite immediate neighbourhood long | ang weight of the ship is transferred tothe Iunching ways by | of Harbour and Breakwaters with s View to the Reduction of 
trouble a portion of the air required for combustion is led tan. | blocks sake ported on pairs of wedges, as shown in the drawing. | Wave Action within them. a tng veya Special Ref 4 5 
ventially aro the furnace oS om angle to the flame, and at or | 4 »ydraulic ram is used to release the wedges on the occasion of | marsh; “‘ Wave Action in Harbour Areas, with by H bo =" i 
near the point at which the flame would otherwise impinge in | 2 launch.—December 18th, 1919. nna, 09, Worken for. Rataing 20.60. ag Penman wy: Se P 
: . : Mr. Jo ‘a n : 
such @ manner that the flame is deflected, whereby the intense Entra: nse 60 Bunderlana Harbour, with Reference to thé Reduc. e 
localisation of the heat is prevented. The auxiliary supply of pa — tion of Wave Action,” by Mr. William Simpson. 5.30 p.m. : 


air is provided by the pipe A.—December 18th, 1919. 


TRAMWAYS AND RAILWAYS. 


136,260. December lith, 1918.—Trotitey Heaps ror ELec- 
tric Traction, J. B. Parker, 16, Edgedale-road, and J. 
Smith, 280, Queen’s-road, both of Sheffield. 

The object of the present invention is to construct a trolley 
head for electric traction having a long surface in good contact 
with the overhead wire, which surface may be readily changed 
or renewed. According to the present invention the trolley 
head comprises a sliding contact block having preferably several 
straight surfaces adapted to make contact with the wire. This 
block is so mounted that it ean rock to a slight extent to enable 
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it to adjust one of its surfaces so that it makes contact throughout 
its length with the wire. The contact block may be also so 
mounted that it can be turned partly round to present a new 
surface to the wire when one surface is worn out. The block 
has flat sides, against which are located discs, which act as guides 
on each side of the wire, and{these discs may freely rotate when 


Durham.—Monthly tear-off sheet wall calendar. 


figures for the date. There is also.a calendar for the year printed 


A wall calendar with two months on each page. 
humorous illustrations printed in colour. They all bear the 
title “‘ Advice Gratis.” 


Piccadilly, W. 1.—A neat desk calendar in white metal. The 
month is shown on a white tablet, and the dates are changed 
by levers which revolve two discs. 


lane, Manchester.—Pocket diary. 


CALENDARS 





R. Bosy, Limited, Bury St. Edmunds.—Wall calendar in 
colours, with monthly tear-off sheets. 

FLOWERDEW AND Co., 14, Bell-yard, Temple Bay.—Wall 
calendar with monthly tear-off sheets. 

R. Y. Prcxerine anp Co., Limited, Wishaw, near Glasgow.— 
Wall calendar with monthly tear-off sheets. 

ALFRED HeErBeRt, Limited, Coventry.—A tastefully printed 
calendar with monthly tear-off sheets. On each sheet is printed 
& picture of an eminent man of the present day. 

Tue British Steet Bar Co., Limited, 17, Vietoria-street, 
S8.W. 1.—Small desk calendar with case. The dates are 
printed in two colours, red and black alternately, 

Supmarme Stenat Company, Friars House, New Broad- 
street, E.C.—Wall calendar with monthly tear-off sheets. An 
engraving of a battleship on the seas gives a pleasing finish to the 


and black, and on each page a picture is shown of one of the firm’s 
productions, 

Joun RocErRson anv Co., Limited, Wolsingham, 8.0., County 
On each 
is an ilustration of one of the different articles manufac- 
tured by the firm. 

E, G. Wric.Ey anp Co., Limited, Foundry-lane Works, Soho, 
Birmingham.—Wall calendar. Daily tear-off sheets, large red 


on the main card. 


Brown Broruers, Limited, Great Eastern-street, E.C. 2.— 
There are six 


ConsoLipaATeD PNevmatio Toou Company, Limited, 170, 


Epwarp Woop anp Co., Limited, Ocean Ironworks, Ordsal- 
In addition to the diary 
portion, space has been allocated to some 50 odd pages of 
useful information for engineers. 

J. I. Taornyorort anp Co., Limited, 10, Grosvenor-place, 
8.W. 1.—Wall or desk calendar with monthly tear-off sheets. 
A picture on the calendar shows ‘‘ Large and Small Thornycroft 
Vessels in a North Sea Engagement.” 


Institute oF Marine ENGINEERS.—The Minories, Tower- 
hill. E. Di-cussion on paper “ Oil from Well to Consumer,” 
by Mr. H. T.. Williams. 6.30 p.m. 


WEDNESDAY, JANUARY 28ra. 


InpusrriaL Leacue anp Covuncri.—Carpenters’ Hall, 
Throgmorton-avenue, E.C. 2. Lecture by Professor Maxwell 
Garnett (no subject given). 5.15 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
‘* The Ruin and Restoration of Belgium,’’ by Sir Cecil Hertslet, 
Lantern. 4.30 p.m. 

AssocraTIon OF Drop Forcers anp StamPrrs.—Chamber of 
Commerce, New-street, Birmingham. Lecture: “Steel and 
its Defects: A Study from the User’s Point of View,” by Mr, 
F. C. A. H. Lantsberry. 7.30 p.m. 


THURSDAY, JANUARY 29rn. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRavants- 


GY roduiitte MEN.—Liverpool University, Engineering Lecture Thestre. 
yj y} Ly \\ ” = ‘ The Scenery of the Heavens,” by Dr. H. Whichells. 7.30 p.m, 
UY, XN A. A. JonEs anp Sxutpman, Limited, Leicester.—Wall calendar 
CATE HG with monthly tear-off sheets. Each sheet is printed in green FRIDAY, JANUARY 3018. 


Royat Instrrrvtion or Great Brrrtan.—Albemarle-street, 
Piccadilly, W. 1. Discourse on **:The Gyrostatic Compass,” by 
Mr. Sidney G. Brown. 9 p.m. 

Junior INSTITUTION OF Enatnerrs.—39, Victoria-street, 
Westminster, 8S.W. 1. ‘‘ Manufacture of Hydrogen Gas by the 
Silical Process for Airships and Commercial, Purpose,” by Mr. 
G. E. Lygo., 7.30 p.m. 


SATURDAY, JANUARY 31st. 


Royat InstrroTion or Great Brrraty.—Albemarle-street, 
Piccadilly, W.1. “The Astronomical Evidence bear: on 
Einstein’s Theory of Gravitation : (1) Movement of the Peri- 
helion of Mercury,” by Sir Frank Watson Dyson, LL.D, 3 p.m. 


MONDAY, FEBRUARY 2np. 


Soctery or CurmicsL InpustrY.—Burlington House, Picca- 
dilly, W. 1. ‘‘ Theory and Practice of Lubrication :._ The Germ 
Process,” by Messrs. H. M. Wells and J. E, Southeombe. 8 p.m. 


WEDNESDAY, FEBRUARY 4rzs. 


InstITUTION oF AvToMOBITE ENGINEERS.—The Hall of the 
Institution of Mechanical Engineers, Storey’s Cate, West. 
minster, 8.W. Paper: ‘‘ The Process of Ignition,” by Messrs. 
A. P. Young and H, Warren. ‘ 


THURSDAY, FEBRUARY 121m. 





Gezorce Beavurort Ricaarps, King’s Hill Chambers, Wednes- 





they come into contact with_the fittings of the overhead wire, 





bury.—Wall calendar with monthly tear-off sheets. A view of 


LiverPoor ENGINEERING SocretTy.—Exchange Station Hotel, 
Liverpool. Annual dinner, 7 p.m. for 7.30 p.m. 





\aRAny 
sett st Thin Paper for Forelin Circulation. 


& 





ee op 
 sadidisihild 1856. 


-Ope 


Cngine 


eT. 


Registered ds a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2 








Vou. OXXIX.—No. 3344] 


LONDON: FRIDAY EVENING, JANUARY 30, 1920 


BY INLAND POST 


[Prick One Suiiine ™ 5a! 








_ 


PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





India Office, 
Whitehall, 
rd January, 1920. ~ 
[ihe Secretary of State 
for India in ~ — 
to reoeive TENDERS. from 


DN ef 
be willing to SUPPLY AXLE. 
OLLING 8 STOCK. 


OXES for. RO 

BiThe t may be obtained on 
application to the “Dassshor-Gemareh-of of Stores, India 
Oftice, Whitehall, ty and Tenders are to be 
delivered at that office by Two o’clock p.m. on Tues- 
day, the 17th February, 1920, after which time no 
ender will be received. 








J. pe yoy 
2694 Acting Director-General of Stores, 

A ssistant Engineer Re- 

ED by om GOVERN- 

MENT ~~) REREA LEONE, Fad the 

7 Public Works b+ mage = ‘0 tours 
each of twelve mon service, with pamstbte per- 
manency. £350-£15-£400 and a war gg ed of 
£120 @ year. of i salaries of 





sierra Leone Government officials on the withdrawal 
of the war bonus is at present under Sactderstion, 
yree single quarters and first-class Liberal 
jeave in England on full salary. 
ably 30 to 45 years 
articles with a ; aioe Member of 
and after completion of articles have 

hree ractional 


work pertance, and who possess @ sound prac- 
tical knowledge of 
and have sufficient experience of Surveying, 


ce 
ance ings Ges to enable them to Cate \OGh-all the 


work in the location of new roads, je of super- 
intending the of bridges and steel work 
structures, of taking out Regge and preparing 
estimates for general engi works, should apply 
in writing, aiving brief details % of ex and age, 

the date of this rs 


not later than one week from 

vertisement, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W, 1, = 
an 9477. 


6.L. 
[bags eA 
S<umasi Railway fn ruc- 








service. a £500 @ year. 
allowance of £90 a year in 1 t first - 
class passages. Liberal leave in England on full 

who must be good 








salary. Candidates, age 22-35, 

p. ble experience in an engi 
neer’s tities referably on railway const: . and 
who are able to jot surveys and levels and take out 
quantities, a apply in writing. giving brief 
details of experience age, not ag jie one week 
from the date of this advertisem he CROWN 

AGENTS FOR THE COLONIES. a Me Millbank. 

london, 8.W. 1, quoting M/Goild Coast 9540. 2675 
ae? Assistant Engineers 
ee for the creat 


Lines 
FED DERATED MALAY S8TATES, 
three years’ service, with possible permanency. 

400 dollars a month, sing by annyal snencr balay of 
25 dollars a month dollars a month. . (The 
sterling value of the douse % is at present fixed by the 
Government at Re 4d.) Free passages. Candidates 
must be under 35, and presnebty single, and must ~4 
qualified Civil Engineers with experience 
Maintenance. They must also be capable of sett: 
and supervising the gg aa a of 

Apply, within one week from 

ment, by letter, giving brief details of age and ex- 
perience the AGENTS FOR THE 
COLONiES. fy Millbank, London, 8.W. 1, quoting 


M/F.M 
- oo3 - 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS FACTORIES SECTION). 


FOR SALE, 
NATIONAL ORDNANCE 


FACTORY, 


PONDERS END, MIDDLESEX. 
TO BE. SOLD by PROVATE C5 gyal in one Lot: 
The following is a brief descript 
si kk —This Factory pe vera Ponders End 
(GER ger and Goods Station oa lies 


lwa; 
ont 





bounded on the north by. the Lea vols ny -road and 
on, the west by a rn Sn Oe as W 
road. The Lea Conservancy Canai adjoins. the site 
on the east side. 
AREA OF LAND.—15 acres (about). 
CONSTRUCTION.—The buildings are mainly of steel 
frame a covered with corrugated iron. 
The canteen, machine shop, ahd offices are brick 
built with slated 
he pPincipal buildings comprise :— 





Floor area, 
feet super. 
6in, Rov tet. co Mowhine Shops ...... 43,440 
6-Pounder Gun Shops ..........00s-086 390 
Gn. Ehelh. BRoP~.cwrevesecessscveseress 77,000 
be mk) ee ELE See ee Pee ae 
Machine Shop ‘Annexe ain'<jp. «, BawewAtaRs tO 10,480 
New: Bond Store... 556i ccessderca-svey 30,400 
Works and Hydraulic Stores, Copper 
Band Store and Office ............... 13,200 
—_ floor area of buildings about 336,000ft. super. 
has used for the production ot 
oat and is eminently adapted for an 
ing or similar purposes. 
SIDINGS.—There are vate sidings in the factory 
connected with the G.E.R. and also a 24in. narrow- 
gauge way. 


LIGHTING AND POWER.—Electric 

WATER.—From public main and also’: well -under 
pump house, 

OFFICE ACCOMMODATION.—For 200 clerks. 

MESSROOM ACCOMMODATION,—For 1000. persons. 


RU a oy SR ag be ‘obtained on 


Land and Factories 
Cross Buildings, 
property — ee of other. Government 


Charing 
fon We, 2. 
* sad =. PLUS. HF ae a i - 


sae sae ast a: 





inistry of Pensions. 


ae CONVALESCENT CENTRES. 


INSTRUCTORS REOUIRED as follows :— 
F INSTRUCTORS, £350-2450 

GRE. "Resineate ng Processes, Flectrical Engi- 
neering ding Applied 
Chemistry and Botany. ~ Preliminary’ Technical 
Courses. © Agriculture and 
eee! subjects 

ISTANT peeravchiak at Local Rates. 

v Bootmaking aus Repairing. Carpentry and Joinery. 





king. Manual Training and 
General Hondicratts. Painting, Decorating, and Sign- 
. Electrical Maintenance Work, &c. Cum- 
Subjects. Metal Work and Plumbing. 
Market Gardening. Poultry Lia mag Beekeeping, &c. 





Preference given to ex-Service m 
Written applications leuvdlones’ marked ‘* In- 
structor *’), with two recent testimonials, should be 


by 9th February to 
THE SECRETARY. 
MINISTRY OF PENSIONS, 
7 Treatment-Training Branch. 
Emith square, §.W. 1. 2681 








Revel, Air Force. — 
TRED : — ARMOURERS, 

CARPENT. NIELS. CLERKS, COOKS, 
DRIVERS (M.T.), ELECTRI Ss, 

FABRIC WORKE INSTRUMENT REPAIRERS, 


PHOTOGRAPHERS, RIGGERS, HOSPITAL ORDER- 
LIES, VULCANISERS., ‘ga ~~ , ey 
WIRELESS OPERATORS. per day. 
Apply, INSPECTOR or” RECRUITING, 4, 
Henrietta-street, London, W.C. 2, 2468 











Birmingham | Municipal Tech- 
NICAL SCHOOL 

APPLICATIONS are INVITED for LECTURESHIP 

in MECHANICAL go poate The appoint- 

le £380. The com- 

be dependent upon the 


experience of the applicant. In addition to the 
sa there is at the present time a war allowance of 
£74 to £78 per annum. Full particulars may be 


obtained on application to the SECRETARY, Muni- 
cipal Technical School, Suffolk-street, Birmingham o 
2630 





Wigan and District Mining and 
TECHNICAL COLLEGE. 
bk ky oo Lon pag in ENGINEERING. 
Salary to scale. Maximum £450, with 
possibility of of subsequent increase to £500. 
Initial salary up to £300, according to qualifications 


and exper! 

Fu particulars may be had from the PRIN- 
CIPAL, to whom applications should be sent as early 
as possible. 2697 


bese Proprietorsof Letters Patent 
No. 103,826, relating to 
*‘ FUEL PUMPS 2. ee COMBUSTION 
DESIRE to DISPOSE of their PATENT or ad Mag etd 
LICENCES to interested parties on reasonable terms 
with a cad to the adequate working of the poli in 
coun ew ne 


CRULIKSHANK AND FAIRWEATHER, 
65-66, Chancery-lane, London, W.C, 2. 2692 








c. £BB s 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS, AND FACTORIES 
SECTION), 


FOR SALE, 
ROYAL NAVAL 
AMMUNITION FACTORY 


(ARGYLE WORKS), 
ALEXANDRIA, NEAR GLASGOW, 
DUMBARTONSHIRE. 


This very excellent and exceptionally well constructed 
FREEHOLD FACTORY. TO BE DISPOSED OF in 
one Lot, 
The following is a brief description :— 
SITUATION.—About 4 mile from raseny ee oi 
(N.B. and 8. Rly.), with frontage to the Dum- 
barton-Oban Main Road, along which tramway 
services run from Balloch to Dumbarton, passing 
the property and connecting with the Clasgow 
Corporation tramway system. Distance from Glas- 
gow about 18 miles. 
AREA OF 1 AND. —The total area of the land is about 
acres, divided into two portions by. a private 
The site upon which the factory is 
erected has been well developed with a view to 
possible extensions 
CONSTRUCTION. —The front portion of the buildings 
forming the office block has a handsome red-sand- 


The ares of Letters Patent 


io, 1 eeeesis. relating to 
“ IMPRO n FL nd MEASURING 


DESIRES to DISPOSE of his PATENT or to og ol 
LICENCES to interested parties on reasonable t& 
with a view . the adequate working of the peeent in 
this peer 
Enquiries to 
CRU TKSHANK “AND }AIRWEATHER, 
65 66, _ Chancery- Jane, London, W.C.2. 2693 


INTERNATIONAL COMPETITION. 
alborg Town Council’s Com- 


MITTEE of King Chr. IX. Pontoon Bridge 
heeby invite DESIGNS for a new 

RIDGE CONNECTION ACROSS THE LIMFJORD 

BEIWEEN AALB OR AND NORRESUNDBY 








BOR bs. covccege cbse 4,000.00 
The Committee, furthermore, reserve the right to 
purchase plans which have received no prize at a sum 


of Kroner 2000.00 each. 
oat ie plans are to be submitted before September 
Programine, wi with descriptions, maps, &c.. will be 


the Danish, English, German, or French 
language = application to the Harbour Engineer’s 
Office, Nyhavnsgade 12, ee Denmark, against a 
deposit of Kroner 50.00, ich amount will be 
refunded to those who bmit plans in due time or 
return the. documents in undamaged condi- 
tion before the expiration of the time stipulated for 


the competition. 
E OF KING CHR. IX. 
PONTOON BRIDGE. 
Aalborg, January ist, 1920. 2460 





stone elevation with polished granite at 
main central entrance surmounted by clock tower 
with copper covered dome. 

The exceedingly well-arranged workshops are of an 
a character and substantially constructed 
in brick externally and white glazed facing 
pricks. internally. North light roofs, steel trusses 
supported on steel stanchions, roof part glazed and 
part concrete. The floors are of concrete with 
— top surface. 

‘he principal buildings comprise :— 





Floor area, 

feet super. 
Machine shop, &c. 135,000 

Offices with large Showroom and Motor 

Car Lift ... 31,400 
General Store - 26,100 
Men’s Messroom 5,000 
ae pine see 22,600 
oD ashes 3,600 
lames. ‘Shell "shop Be oh eh ae ee 27,000 
Powerhouse, BC... . hs ig gicc sees. be 21,400 
ge ere 2 ee A 27,300 
Joiners’ an Tinsmiths’ Shops ....... 42 000 
Basements under various Shops ....... 43,900 
AR A er ee 6,900 
Stamping-house ................0ceeee 3,300 
Box Shop (two storeys) ............+- 1,300 


There is an Engineer’s Residence attached to works, 

and also an smaller. buildings, including 

“Lavatory B Cochrane Boiler-house, Checkers’ 

Oitice, te Filling Shop, Hydraulic Pump- 

house, Fire Station, Weighbridges, Xc. 

Total floor area of buildings about 425,000ft. super. 
LIGHTING AND *POWER.—Electric (public supply), 
HEATING.—Hot air and steam. 

WATER.—Public supply. 

SIDINGS.—Extensive private sidings are laid down 
and run into the factory buildings. They are con- 
nected with the North British and. Caledonian 
Railway. 

Further particulars with plan may be obtained on 
application to the NTP OLL SE. | Land and Factories 


ion, Disposal Cross Buildings, 
Embankment, London,, W.¢: 2. 


NOTE.—¥For particulars of other Government 
property for sale, see “‘ SURPLUS,”* price 3d., at all 
bookstalls,’ or by. quarterly subscription: of post 
free, payable in advance to the Director of Publicity. 
Ministry of .Munitions, Whitehail-place, iagtee. | as 

3 


8.W. 1, 
» 





University of Birmingham. 


CIVIL ENGINEERING DEPARTMENT. 
Professor F. C. LEA, D.Sc., M. Inst. C.E, 
APPLICATIONS are INVITED for the 
RER in the CIVIL — S DEPART. 
MENT, to succeed Mr. W. RS MSc. AM 
Inst. C.E., who has been a) gy AM t ‘to ‘the 
ty meg ee eae in ‘the University of Oxford. 
Applications, with (testimonials and references, 
should undersigned not later than 
Monday, the 23rd ou Februsty, 1020 
Farther particulars may tained from 
GEO. H. MORLEY, 
‘Secreta 


2581 ao ry. 





POST of 





(ounty Borough of . Wallasey. 
GAS AND wart mane 9 
. Corporation are prepared to receive 
RS for the following MATERIAL required 
for their r railway siding renewals at the Gas aud Water- 
worss. 
The price is to include the delivery of -— 
Aust 30 TONS F.B. RAILS ot Standard Section, 


5 Ib. per yard. 
Further pegiioglars and specification may be had 
— application to the Gas and Water Engineer, Mr. 
a Hy, Crowther, at his office, Limekiln-lane, Wallasey, 


PUBLIC NOTICES 


Manchester Corporation Water- 


The Waterworks Committee invite TENDERS for 
the SUPPLY. and oe at Thirlmere of the 





following PLANT, mi 
Contract. No. 1 WATER TURBINE, DYNAMO, 
SWITCHBOARD, &c. 
Conti No. 2.—STORA BATTERY, RE- 
VERSIBLE BOOSTER MOTOR GENK- 
gb ploy a 


RD, &c, 
ore MOTORS, STARTING 


RA 
onPa z* 
Cont —L.T. -PAPER INSULATED 
LEAD-COVERED CABLES. 
Copies of the specifications and forms of Tender may 
be obtained from the Secretary, Water Department, 
Town Hall, Manchester, on receipt of a deposit of two 
guineas for each copy. The deposit in respect of each 
contract will be returned on receipt of a bona fide 


Tender. 

All inquiries respecting the work are to be addressed 
to the Waterworks Engineer. 

Tenders must be delivered not later than 21st 
February next. 

By order, 
THOMAS HUDSON, _ 
Town Clerk. 
Town Hall, Manchester, 


on 


2ist January, 1920. 2755 





Metropolitan. Water Board. 


TENDERS FOR THE SUPPLY AND ERECTION 
OF A BOREHOLE PUMP AT Lage pg KENT. 
The Metropolitan Water Board invite TENDERS 
for the SUPPLY and ERECTION ofa BOR 
PUMP at their Pumping Station at Sundridge, kent. 

Forms of Tender, conditions. of contract, specifica- 
tion, and drawing may be obtained at the offices of the 
Board, Chief Engineer’s Department, South-place, 
Finsbury-pavement, E.C. 2, on and 2 ‘Wednesday 
4th February, 1920, on production of an. official receipt 
for the sum of One Guinea, which sum must 
deposited with the Board’s Accountant at South- 
place, Finsbury-pavement, and will. be returned on 
receipt. of a bona fide Tender with all incidental papers. 

Such payments and applications must 
between the hours of 10 a.m. and 4 p.m. (Saturdays 
10 a.m.-and 12 noon). 

Tenders, enclosed _in sealed envelopes addressed to 
“Phe Clerk of the Board, Metropolitan Water Board. 
South-place, ein ot pavement,: E.C. 2,” an 
endorsed ‘* Tender Borehole Sh Sundridze,”’ 
must be delivered ry “the offices of the Board not later 
than 10 a.m. on Friday, ae Pebruary, 1920. 

A. B. PILLING, 


Clerk of the Board. 

2, South-plaee; 
Finsbury-pavement, E.C. 2, 
24th January, 1920. 2781 








Port of Bristol. 


FERRO-CONCRETE RECONSTRUCTION OF “THE 
UPPER PART OF THE LOWER PONTOON. 
HOTWELLS ey eae BRISTOL 
The Docks Committee invite TENDERS for the 
FERRO-CONCRETE HECONSTRUCTION of the 
UPPER PART of the LOWER PONTOON, HO?- 
WELLS LANDING STAGE, BRISTOL. The recon- 
strnctee, Sonus will be approximately eoft. by 28ft. 
y 4ft. 6in. bd 
On and after Monday. the 2nd February, 1920, a 
copy of the Form of Tender, general conditions, speci- 
fication, schedule r prices, and a oo < of the contract 
ned from the ersigned on 
that a a deposit of £2 


The deposit 
of £2 will be returned hereafter to all bona fide 
tenderers. 


Tenders must be enclosed in a sealed envelope, 
endorsed ‘‘ Tender for Be Ter em of Pontoon 
Hotwells,’’ and to the General 
Manager and Secretary of he Bristol Docks Com- 
flice. Queen-square, 5 ing and 
Be gg by the pre- 
F and drawings on or before 10 a.m. 
on Monday, the 16th day oft Fenrenry. 1920. 
THOMAS A. PEACE, 
Engineer. 
Engineer’s Office, 
Avonmouth Docks, 
28th January, 1920. 2765 





Sealed Tenders, addressed to the d and 
endorsed. ‘* Tender for Railway Siding Materials, Gas- 
works,”’ to gs delivered per post at iny otiice as below 
not Ia the morning of Tuesday, 17th 
February, 1920. Tenders arriving after that date will 
not be considered. 

The Council do not bind themselves to accept the 
lowest or any Tender 

Dated this *osrd day of January, 1920. 

H. W. COOK, 
Town Clerk. 
Town Hall, Wallasey. 2641 





London County _ Council.—The 
Council invites TENDERS for NEW MA- 
CHINERY twin-screw sludge _ vessel 


for their 
= 700) and REPAIRS to 


(total ILH.P 


PUBLIC NOTICES (continued) 
Pages IL. IIL, and CIV. 





The National Foremen’s Asso- 
CIATION of ‘the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
formed to look after th 
emetenlly 0} oo 00) e 


An Association 
pores of  Foremen a in their eens ty. 
comin ications Head Offices 
"REID, 81, High Holborn, 
sins pnubed 








Persons “desiring to Tender may obtain cifi 
tions and turther information from the Chief Engi- 
neer, County Hall, Spring Gardens, S.W. 1, upon pay- 
ment. to the hier of £3.. This amount will be 
returnable only if the tenderer shall have made a bona 
tide Tender and shall not have ———— the came. 

Particulars may be obtained and_ thi Fy oy ca 
—— at the reed Hall before the fee is pa 

o Tender received at the County Hall after 4 : — m 
on miner 8th Mareh, 1920, will “s considered. 
JAM BIRD, 
2704 


Clerk of the London. "aes Council. 
o— County Council.—The 
Council invites TENDERS for LAYING 
IXING of about 1} Miles of CAST IRON 
SOCKET PIPES, 24in. diameter, and works con- 
nected therewith, partly in the borough of East Ham 


a 

and partly in the Metropolitan Borough of Woolwich. 
The specifications, bills of speptition, form of Tender 
drawings, &c., d to the 


Engineer “at {~ County Hail, Socina gardens 
8.W., w payment to the Cashier of uneil the 
sum of amount ‘will be AL Ren e only if 
the tenderer shall have sent in.a fide Tender 

d shall not have withdrawn the same. . Full par- 
may be o and the- drawings, speci- 
postion. and other contract .documents. may be 
inspected, at t the County Hall before the payment of 


Tenders must» be. upon the official forms, and ‘no 
Tender received at the County Hall after 4 p.m, on 
Monday, 28rd February, 1920, will be considered. 

The Council does not bind itself to accept the lowest 
or any. Tender. ; 


AMES BIRD, 
2749 Clerk of the London Cov~ty Council. 











SITUATIONS OPEN 
Pages IL. Ill., and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &c.. WANTED 
Page VIII. 


FOR SALE 
Pages VIII., CVI. and CVIII. 


AUCTIONS, 
Pages CIII., CV., and CX. 


PREMISES TO LET OR WANTED 
Page VIII. 


WORK WANTED, Page CVIII. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 


For Advertisement Rates see 
page 117, col. I. 





% 
NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CIX. 

















PUBLIC NOTICES 





[ihe Guardians of the Poor of 
in prepared to. recelve of ST. Cee. CAMEREEELL. 


to the under 
mentioned w 


(i) The SUPPLYING and FIXING of PWO large 
CALORIFIERS, PUMPS, VALVES, CAST 


end FERING -of ONO- 
SER of 128 pipes, with all FB aig 
at their eaioetinn. Constance-road, East Dulwich, in 
accordance with the plans and Fertig wrasse reece 
by_their Engineer 

The plans and specifications be obtained st 
Offices at a —— - 108., which ' Sum wil Stoel 
on receipt Tender. 

Tenders mut be ‘eltvered at a — ina seated 
envelope marked Ppgingertp later than 
4 p.m, on Monday. Ist 
’ ERNEST Morr, 

Clerk to the Guardians. 











eng Officer, 
. Peck 
* Camberwell, $.E. 5, 
27th January. 1920, 2735 
[ihe Trustees of the Clyde 
Lighthouses invite INQUIRIES for the i. 
or HIRE of their DREDGER, WILLIAM =H. 
RAEBURN,” in excellent order. now at work on the 
Clyde, capable of dredging 500 sope per hour at 42ft. 
depth, self-propelling, speed 5 knots, two sets of 
buckets, large and small. 
Further particulars Sy rs! vessel from Mi D. 
and C, Stevenson, C.E., 84, George-street. Fdinbucch. 
0 psu for sale or hire to be made-of the under- 
signe: 
J..¥F.. ANDERSON, 
Clerk ‘to the Trustees. 
137, St. Vincent-street.. Glaszow. 2650 
Pilbury Urban District Council, 
EXTENSION OF > HOUSING SCHEME. 
TO REINFORCED CONCRETE SPECIALISTS. 
e Housing Committee invite TENDERS from com- 
ietent oa for the CONSTRUCTION of FOUN- 
DATION RAFTS in CONORETE and REINFORCED 


© SONCRETE for 1520 COTTAGES to be erected in the 
ag District of Tilbury. Plans of the cottages c+n 
seen, and a forms, specification. plans of 
omar &c., obtained, from Mr. 8. A. Hill-Willis, 
M. Inst. C.E.1.,- Engineer to the Council, on and after 
4th February, 1920, upon receipt by the Clerk of a 
deposit of Ten Guineas (returnable on the receiptofa 
bona Tender). I Tenders, en o! 
* Foundation Rafts, Tilbury Housing Scheme,”” are 
to he ved by, me not iater than noon on Monday 
Your February, 1920. The Committee does not under 
take to accept the lowest or any Tender. 
A. W. BUCKNE 


Clerk to the Council. 
Come Offices. 
Dock-road, Tilbury, 
"January 19th, 1920. 2784 


Sheffield Cor poration Water- 


EWDEN VALLEY RESERVOIRS. 
WANTED AT ONCE, Good SECOND BARD 
LOcCOMO' 





uge 4ft. Stin. 
MANAGER, 
2462 


pressure not less 
Particulars and 
Water Department, 


oyal Siamese State Railways. 


L aS ee are INVITED for the POSI- 
TION of SECTION ENGINEER ont above. 
Applicants must be single ee between 25-30 years of 
age. They must have good general and technical 
education and some experience of Railway Construc- 
tion and Maintenance. e engagement is for three 
years. Salary 495 ticals per aoe first Lac 540 
ticals second year, 585 ticals third y ( t rate 
of exchange 1 tical equals 2s.) Standard field and 
travelling allowances, a: free quarters or allowance 
ia lieu. Passage ,paid to Siam, also paid home on 
satisfa y of t—Apply by 
letter, citing full: peotbaaions of education, training. 
and experience. os te kes: 40, Grosvenor- 
gardens, London, s.W. 754 


1 
Tice, 
‘own Hall, S id. 











outhwark Union, London.— 
t The Guardians .of . the aboue Union invite 
APPLICATIONS be fore Noon on Tuesday the 10th 
February. 1920, for the a Stee ENT of WORK 
ING FITPER' ENGINEE at their ales Kg 
Institution, Westmoreland- a Walworth, 
Remuneration at the rate of 50s. per week und ishing 
overalls, together with war bonus to scale, amounting 
to £1 19s. per week. 

The appointment is subject to the provisions of the 
Poor Law Officers’ Superannuation Act, 1396. Forms 
of application will be forwarded on receipt of a 
stamped directed foolscap envelope. 

By Order. 
A. P./STANWELI. SMITH, 
Clerk to the Guardians. 
Union Offices, Ufford-street, 
Blackfriars-road, S. 
21st January. 1220 


SITUATIONS OPEN 


26 9 








V ANTED, a Practical Energetic YOUNG MAN, 
not over 35 years of age, to ORGANISE and 
COMMENCE a Small FOUNDRY for ALUMINIUM, 
LIGHT IRON, and COPPER ALLOY CASTINGS 
Applicants must be a _ practical te Pattern- 
maker, Moulder, Coremaker, and able to mix metals. 
must also have a technical knowledge of the subject. 
Excellent prospects for the right —h who may 
acquire an it in the when he has proved 
his a’ bility by results —Address full iculars of 
qualifications =a salary yousheet, 2350, The Engineer 
Office. 2350 a 


ys. ASSISTANT ENGINEER, for Super- 


vision of Boiler Plant ; must have sound technical 
and practical knowledge and Of, ay of carrying 








out afl tests in connection with fuels, water, and 
boiler plants generally.—Apply, stating experience, 
full qualifications, and Evin required ie 2 
Engineering Department, LE ong :"Ltd., Port 
Sunlight, Cheshire, not 7t 
February. 2632 A 





We. ASSISTANT WORKS SUPERIN- 
TENDENT for high-class. automobile works in 
London district Must first-class man—pleasure 
car and lorry experience preferred.—Address, stating 
age, experience, and salary required, 2637, The Engi- 
neer Office. 2637 A 


Wy4siae. BUSINESS MANAGER for Old- 
established Engineering. Company (English) 
with works France, Nord, and connections throughout 
Continent. 

Applicant must_be an Engineer with sound com- 
mercial . training ; knowledge of French, German, 
English ; and competent to take full charge. 

Address, with full particulars and references, 2328, 
The Engineer Office. 2328 a 








y ;ANTED by a Large Firm of General Caataddiars, 
a GENTI say AN withthe requisite experience 
necessary to TAKE CHARGE 
GENERAL CONTRACTORS? BS’ WORK, 8, 
Wharves, &c.~ Applicaiits must be fall or energy, 
with the practical more than the technical.experience ; 
capable of estimating for and planning out the work. 


of Phe adhe out 


To a man-of prov a a geepoerhiy will 


given.—Address, in con The Engineer 
Office, with full’ statement or pint experience and p- 





W ‘ANTED for Chemical Works, North Wales Dis- 

trict, a ° well-trained Lge egg ENGI- 
NEER, capable of. ultimately ing Spare of all 
engineering work. Met be capable « of Designing Plant, 
Estimating, and Supervising Construction and Main- 
tenance. orks expanding largely, giving excellent 
opportunity to suitable man.— Address, stating train- 
ing, experience, -age, and’ starting salary expected, 
2628, The Engineer Office. 





2623_4 


application to CONTROLLER, Plant and Machin 
Board, Charing Cross Huts, Emtankment, London, 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 


(Miscellaneous Stores ’ Section.) 





bi se LS 


SURVEYING & DRAWING 
INSTRUMENTS 


IN QUANTITIES OR SINGLY. 
Including :— 


THEODOLITES, GRADIOMETERS. 
LEVELS by leading London makers (new & slightly used). 


LEVELLING STAFFS. 


CROSS STAFFS & RANGING RODS. 


STEEL & LINEN TAPES. 


CHAINS. 


CASES OF DRAWING INSTRUMENTS. 
LOOSE DRAWING INSTRUMENTS. 
ENGINEERS’, ARCHITECTS’ & SURVEYING SCALES.|¢ 
TEE & SET SQUARES, PARALLEL RULERS, etc. 


NOTE.—-For particulars of other Government Praperty for Sale, soo 


Can be seen on application to the Controller, D.B.5c., Earl's Court 
Exhibition, §.W. 


“SURPLUS,” 


price 3d., at all bookstalls, or by quarterly subscription of 2s. post free, payable 
in advance to the Director of Publicity, Ministry of Munitione, Whitehall- 


place, London, S.W, t. 











MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 


(Plant and Machinery Section). 


FOR SALE BY PUBLIC TENDER. 


Distilling Plant. 


Tenders are invited for the following :— 


DISTILLING PLANT. 


Capacity, 4 Tons of Prussic Acid per day of 24 houis. 


Comprising :— 


irders, covered with —Eternit. sheet ; 


M.S. Stills, M.S. Dissolvers, Acid Tanks, Brick Crusher, Elevator, 
Condensers, Drying’ Towers, various Tanks, Air Coipressors, Fans, 
Lancashire Boiler, Donkey. Pump, Feed Tank, various Pulleys, |i 
Blocks, C.I, Pipes, Valves, ete,; One Refrigerator Plant, complete, 
motor driven, by Lightfoot (Ammonia). 


Also Condensers, Compressors, Pumps and Tanks. 


The Steel Building to house above plant, constructed of H-steel 
and one Wooden-frame | + 
Building, also covered with Eternit sheets and corrugatediron. 


N.B,—The Plant has been partially dismantled, but the buildings are intact. 


Located at the 


R.N. EXPERIMENTAL FACTORY, STRATFORD, LONDON, E. ~ 
Full particulars, permits to view, and Form of Tender can be obtained upon 


ee (D.B. 1 E.), Disposal 


Tenders to be returned completed on or before 10 a.m. February 7th (Ref. 


G, 1786)-M.K, 21,912—21] ,943—21,981-2. 
NOTE.—For particulars of other Government Property for Sale, see ** SURPLUS,” 


price 3d., at all Bookstalls; or by quarterly eubseri 


of 2s., post free, 


ption 
payable in advatice, to. the 3 aaa of Pablicity, “Ministry of ‘Munitions, |’ 


Whitehall Place, London, S.W. 
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pat . stating 1 iencé, salary required 
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and Co., 4 Finch+ane, B.C. 3. 2610 4 
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One BRING | ASSISTANT WANTED 
Shane Tidanda. ten ak eatin ase 
families Factory Constructional- Work and 


capable Surveyor.—Address, stating age, experience 
required, P233, The Engineer ts 
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DEMONTE oes aa ng ero) suet. Staff appointments 


and he as} ohio full 
experience and age re JOHN I 0. FT and 
Co., Ltd... og A 





tiie Peeks 
ae Se 


WAnTt. B. . North of England, to 

rt Pe ae 

og! 2 us ve 

rip Lara be retical knowl  mech- 

Les Fee experience in control of men. 
training, expertetee, 

"Engineer Office. _—- 2669 


‘Ni i WANTED, with Full Walrersty 0 or 
and ooo, 


it be Fi in Steam 
versant ath all up-to-date methods of Engine and 
Power Transmission, also familiar with Generation of 








and 
4 


Electric Current Motor Power. Young man 
essential—preferably bit of Gren five 
and thirty-five yeats.— = img experience in 


y é 
full and salary rae 
Cornhill, London, ee 


sare Bap, Sey. Mill Plant, Bago. for 
poet. | ye 
and 0O., 


Ry a. <ApDly. 
Employment Special Dept.), 28, —." 
st., E.C. 2. No Tomine 
Raginecrins 
ric 


| ad ea ah song Hlectrical 
firm the district have _a 
VACANCY for a PROD MOTION ENGINEER 


Applicants must & sound technical knowledge 
be of good education, and capable of exercising execu- 


are . niBies. 9 the tage, Ro man of 
initiative 4nd and sipie to 


ci real isd peritien omer: 
ccpaligine pet mace ing 


EXGDaERING DEPOT MANAGER WANTED 
-IMMEDIATELY tn Bastern Counties, to contro! 
eperiar ees of menace ; ~ | large 

ing concern an enormously w: range 
of —. e good tee knowledge of 
engineeri g hw h first-class angus =A experience, good 
om oe energy. ane 


isslon 10 ie Saale pert ar. 


SENG ewan Representin of 
Dae comes and all steels, 


ey ‘Se th, Assi’ (eng! - 

aS Address, giving experience 

nese pry 57 

FE? Copra Mill abroad sop > a . nog Pith fall 

ex ce, salary. required, ‘and refer 

bern to F. T. B., Consulting ‘Epetater, 34, ean? 
_Haiamersmith. ®. 


-. ¢/o Street's, te 
2615 




















for 











age 
searching fave tions dem “and 
Apply, Box No. Ee 8, one Publicity 
Service, Ltd., 4-7. Red Ow 











oe cdutinuation af Situations 





2699 


Open advts. see page iii 


ose why 
life is 


1AM, 
724 4 


THE ENGINEER 





105 





— 








Jan, 30, 1920 


— 


The Gyroscopic Compass: A Non- 
Mathematical Treatment. 
No. III.* 


In our previous article we demonstrated the 
necessity for damping the horizontal oscillatory 
movement of the gyro-compass axle and discussed 
the nature of damped vibrations in general. We now 
turn to describe the damping means provided in 
each of the three practical forms of gyro-compass 
so far evolved. 


DamPING SysteM or THE ANScCHUTz (1910) Compass. 


Turning to the early (1910) form of Anschiitz 
compass, we fin that, as shown in the purely dia- 
grammatic sketch given in Fig. 16, the spinning wheel 
is enclosed within a metallic case formed with tubular 
journals B C for the axle, and provided with trunnions 
KF, whereby it is supported within the vertical ring, 
which, as before, is free to turn on a vertical axis H J. 
The casing, it will be seen is, so far as the support of 
the wheel is concerned, exactly equivalent to the 
horizontal inner ring of our preceding illustrations. 
In the actual instrument the method of supporting 
the casing so as to permit it to turn about a hori- 
zontal and a vertical axis is not in the least like that 
shown in our sketch. 

The wheel, running at 20,000 revolutions per 
minute, although it is quite plain, has a powerful 
blower-like action. On one side of the caving an 
orifice D is formed for the inlet of air, and on the 
periphery below an outlet duct K, directing the air 
blast tangentially away from the casing, is provided. 
The exact value of the pressure of the blast in the 
early Anschiitz compass is not known to us, but in 
the Brown compass, wherein a similar blast is 
developed, the wheel, running at 15,000 revolutions 
per minute, gives an air pressure equal to some 
Jin, of water. 

The mouth of the outlet duct K is partially closed 
by e@ plate L fixed at the end of a pendulum arm 
suspended frictionlessly, or practically so, from some 
convenient point on the casing, so that when the 
casing turns on the vertical axis H J the arm and 
plate turn with it. The pendulum arm is carefully 
balanced in such a way that when the axle of the 
spinning wheel is horizontal the plate L exactly 
divides the orifice K, leaving equal passages for the 
aif blast on each side. In this condition the two 
passages MN being equal in area, the air blast is 
divided by the plate into two streams of equal volume 
und momentum, so that if their free discharge is not 
influenced -by surrounding objects their reactions 
on the casing, one on the one side of the vertical axis 
H J, the other on the opposite side, will be equal. 

Let the compass be deflected until its axle points 
east and west, the end B being towards the east. 
Then, as we have seen, the tendency of the axle to 
remain parallel with its original position, combined 
with the rotation of the earth, will cause the axle 
to assume an inclined position relatively to the 
earth’s horizontal surface. Gravity acting on the 
pendulous weight S as thus displaced from the plumb 
line will, as we know, set. up a precession about 
the vertical axis H J, so as to cause the end B of the 
axle to move towards thé north. When, however, 
the axle tilts in this manner about the horizontal 
axis EF, the pendulum plate L, hanging freely, 
remains in the plumb line. Consequently the equal 
areas MN become unequal, as at P Q, the larger P 
being towards that end of the axle which has tilted 
upwards, namely, the north-seeking end B. The 
reaction on the easing of the portion of the air blast 
issuing from P is now greater than that of the portion 
emitted through Q. This inequality results in the 
application to the sensitive element of a force acting 
about the vertical axis HJ. The reaction of a jet 
of air or water or other fluid being opposed to the 
direction in which the jet is issuing, the force applied 
to the casing is such as to drive P into the plane of 
the paper and to bring Q out of it—that is to say, to 
tend to rotate the casing on the vertical axis in the 
direction of the arrow R. 

The force thus applied clearly tends to. oppose the 
return of the axle from the east towards the north. 
On the other hand, if the axle succeeds in turning 
round until the end B points to the west, the rotation 
of the earth will result in the axle tilting as before, 
but with the end B downwards. Consequently the 
area M diniinishes and the area N increases, and the 
reaction applied to the casing is such as to tend to 
turn it in the reverse direction to R. The applied 
force in this case therefore opposes the return of the 
axle from the west towards the north. The exact 
manner in which the opposition acts is to be noted. 
A force applied to a simple gyroscope, so as to tend 
to make it turn about the vertical axis HJ in the 
direction R—Fig. 16—-will, as was stated in our first 
article, cause the wheel to precess about the hori- 
zontal axis EF, the end B of the axle going down 
and the end Cup. If the force about H J is reversed, 
the movement produced will be a precession of the 
wheel on E F such that the end B of the axle rises 
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moment 
the air blast and. the’ moment- ‘applied to 
it. by the directive force is’ therefore’ not : quite 
direct. When the end B of the axle is: deflected 
towards the east a directive force is: called into 
being by virtue of the tendency of this end to 
rice. The air blast reaction about HJ induces 
sepa on. the axis E F, causing the end B to fall. 

y the amount by which the air blast reaction suc- 
ceeds in lowering the end B of the axle, by that 
amount will it reduce the normal magnitude of the 
directive force. 


end B to fall. ‘The opposition of the air blast reaction 
arises from the fact that its tendency now is to make 
the ehd B rise. 
the opposition of the air blast reaction is effective 
because it tends to precess the wheel on the axis E F 


of the earth is trying to tilt the axle, The tilt moves 
the pendulous weight S away from the vertical, 
so producing the directive force ; the air blast reaction 
reduces the tilt and so opposes the directive force. 
The reaction applied to the sensitive element by 
the air blast thus fulfils one requirement of a satis- 
factory damping force; its effect at all times is 


magnitude of its effect should always be proportional 
to the velocity with which the axle is moving. 

In connection with this second requirement it is 
assumed that the momenta of the air jets issuing | 


When the axle swings through the | 
meridian towards the west a reversed directive force | 
is called into play by virtue of the tendency of the | 


Thus on both sides of the meridian | 


in the direction opposed to that in which the rotation | 


opposed in direction to the direction in which the | 
axle is moving. The second requirement is that the | 


and the end C falls. The. opposition between: the duce ® serious error in the reading of the compass. 
applied to the sensitive ‘element. by | 


Taking the assumption to be correct, at least for 
| small angles of tilt, we have next to study how the 
| angle of tilt varies as the axle swings from the east 
side of the meridian over to the west and back again. 

When the axle is pointed due east the rotation of 

| the earth, as we have seen, tends to make the end B 
| rise. If it is pointed due west, the end B tends to 
| fall.» If it is lying dead on the meridian, the earth’s 
| rotation has no tilting effect at all on the axle. If 
| the axle is pointed in some direction between due east 
| and due north, the tilting effect is less than it would be 
if it were pointed due east, but it is in the same diree- 
tion; the end B tends to rise. Similarly, in any 
position in the north-west quadrant the end B tends 
‘to tile downwards under a tilting influence which is 
somewhat less than that experienced in the due west 
position. Let, then, the axle be turned to point due 
east. The end B begins at once to rise, but imme- 
diately the axle thus leaves the horizontal position 
it begins to feel the directive force, and it commences 
to turn towards the north. Until it reaches the north 
| the tilting influence of the earth’s rotation continues 
'so that during the whole time the axle is swinging 
through the north-east. quadrant the tilt is increasing 

and the end B is rising higher and<higher. When 

the north direction is reached the. tilting influence 

| vanishes and the end B of the axle tends to travel 
horizontally in its elevated position over into the 
north-west quadrant under the influence of the 
|momentum acquired in that direction during its 
movement through the north-east quadrant. But 
on passing to the west side of the meridian it again 
comes under the tilting influence of the earth’s rota- 


from the openings P Q—Fig. 16—are at all angles | tion, which this time tends to make the end B fall. 
of tilt equivalent to the momentum of a single jet.| When the axle reaches the due west position, the 
issuing from an imaginary orifice U situated at some | tilting influence being equal to that acting over the 
distance d from the axis H J on the side of the larger | north-east quadrant and reversed in direction, and 
opening P, the area of the imaginary orifice R and the | having acted for the same length of time, will just 
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velocity of the air through it being constant at all 
angles of tilt. If this assumption is correct, then the 


blast is proportional to the distance d—-that is to say, 
to the angle of the tilt. 

The assumption here made is, we believe, sub- 
stantially justified if the angle of tilt is never very 
great. In actual practice it is always small. Various 
considerations, however, suggest that the reactions 
of the two jets P Q are not equivalent strictly to the 
reaction of asingle jet through an orifice R of constant 
area. Thus from geometrical considerations we can 


the sum of the areas MN. Aggin, the total weight of 
be constant, and therefore the total weight of air 


delivered per minute through the combined openings 
PQ may be unaffected by the tilt. But the ratio 


moment about H J applied by the reaction of the air | 


show that the sum of the areas P Q is not equal to | 


air drawn in per minute through the orifice D may | 


FIG. 16—AIR BLAST DAMPING SYSTEM OF ANSCHUTZ (1910) COMPASS 


| have wiped out the elevation of the end B, and the 

axle will again be horizontal. On the return journey 

through the north-west quadrant the tilting influence 
is still reversed, so that on reaching the north position 
again the end B is as far below the horizontal as it 

was above it on the swing from east to west. Passing 
to the east side of the meridian, the tilting action 
assumes its former direction, the end B begins to rise, 
and when the due east position is reached again the 
axle is once more horizontal. The path traced cut 
by the end B during a complete vibration from east 
to west and back again is thus in the nature of an 
ellipse—or, in extreme cases, a cirecle—such as that 
shown at a@bcdein Fig. 17. 

| On an east-to-west swing, then, the end B of the 
| axle in Fig. 16, if the air blast is out of action, tilts 
| upwards from zero to @ maximum in the mid position 


and then again falls to zero. Ifthe air blast is brought 


in which the total volume divides itself between the | into play, the reaction, being, as we have seen—at 
two openings PQ and the velocity through each | least for all small angles of tilt—proportional to the 
certainly vary with the tilt. A peculiar practical | angle of tilt of the axle, will correspondingly increase 
phenomenon also has to be considered in this connec- | from zero to @ maximum and again fall to zero. On 
tion. In the 1910 form of Anschiitz compass. the | the west-to-east swing the reaction will similarly rise 
peripheral speed of the spinning wheel was 500ft. | and fall in the reversed direction. The unrestrained 
per second, or 340 miles an hour. The air friction at | movement of the sensitive element under the influence 
this speed was so very great that after the wheel had | of the directive force is, as we know, analogous to 
been run a few thousand hours its surface was found | that of @ simple pendulum, so that the velocity with 
to be noticeably smoother than it was when the wheel | which the axle moves is zero in the extreme positions 
left the grinding machine on which it was finished. | and a maximum in the mid position. Thus we see 
As a result of this polishing effect, weshould expect that the air blast reaction not only constantly 
that even though the speed of the wheel remained | opposes the movement of the axle, but its magnitude 
perfectly constant, its blower-like action would | at all times varies in strict agreement with the varia- 
decreace somewhat until the compass had been in tion in the velocity with which the axle moves. The 
use fora certain length of time. If the blower action | air blast reaction therefore completely fulfils the 
does so decrease the magnitude of the air blast reaction requirements of @ satisfactory damping force. When 
on the sensitive element at any given angle of tilt | it is brought into play the end B of the axle, instoad 
must diminish with time. We do not know whether | of vibrating indefinitely in a closed elliptical path 





the diminution would be sufficiently gréat to intro- | a b...e—Fig. 17—moves spirally, as indicated at 
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.fqh.... until in a relatively short period of time it 
comes virtually to rest at m pointing towards the 
north. 

An actual curve taken from an Anschiitz (1910) 
compass while it was settling down on the meridian 
after the gyro axle had been deflected nearly 45 deg. 
to one side is given in Fig..18.. The crests ABC 
occur at 70-minute mtervals—the period of vibration 
of the system when damped, as we have already 
stated. The oscillations are, it will be seen, damped 
down very effectively, beingYentirely eliminated in 
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FIG.17—-FREE AND DAMPED MOTION OF AXLE 





; aa Se : 4 
is carried is; as before, mounted on a vertical axis 


HJ. A second outer ring! K—or “ phantom ring,” 
as it is called—surrounds' the ring G,’ and‘is"mounted 
co-axially with it. While*the ring G,~as before, 
moves along with the wheel and its casing relatively 
to the square frame under the influence of the direc- 
tive force, the ring K is caused to follow it up in 
exact agreement by means of a small electric motor, 
the pinion of which engages with a gear wheel L on 
the upper trunnion, the current to the motor being 
automatically controlled by the movement of the ring 


/ 
Hour 


30 40° 50 20 


In order to follow the action of this arrangement, 
let us: consider .a. dise-—Fig.. 20—-swung on a. hori. 
zontal axis E F on which there is also swung @ weighted 
stirrup. 8, the stirrup and dise being connected by a 
pin Q. Let this system of parts be held horizontal, 
and in the first instance let the pin, as shown in the 
upper view, be arranged on the centre line of the disc, 
Then the weight W of the stirrup applies to the disce 
three forces, namely, a force W + w acting down. 
wards at the end of the pin, and two upward forces 
P equal to.each other at the pivots E F, as will readily 
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FIG, 18—DAMPING CURVE FROM ANSCHUTZ (1910) COMPASS 


less than three hours in the course of the third com-; G. The compass card may be regarded as attached 
plete vibration. It follows that if the wheel of a gyro- | directly to the top face of the gear wheel. A second 
compass is started spinning with the axle pointing | pinion gearing with the wheel L can be arranged to 
elsewhere than due north, several hours must be | transmit the reading of the card to any number of 


allowed to elapse before readings are taken from the | 
card. During the period of settling down, and | 
especially during the later portions, the movement of | 
the axle towards its resting position is extremely 
slow, and cannot be detected by direct observation. | 
It can, however, be inferred from the readings of a 
spirit level placed on the card, for, as we have seen, , 
the oscillations are accompanied by a tilting of the 
wheel case on its horizontal axis. 


DamPiIne Sy¥YsTEM OF THE SPERRY COMPASS. 


repeater compasses stationed elsewhere. 

In all our preceding illustrations we have shown 
the pendulous weight S as being attached by a 
stirrup directly on to the inner horizontal ring or its 
equivalent, the wheel casing, so as to move in rigid 
connection therewith. In the early Anschiitz com- 
pass the design definitely reproduces this arrangement, 
but in the Sperry compass matters are otherwise. 
The pendulous weight S—Fig. 19—is carried on a 
stirrup, which is forked at each end so as to span the 
rings G K, and which is free to swing on pivots M N 






In the Sperry gyro-compass the damping system | fixed on the phantom ring K. The pivots MN are 
adopted is mechanically of a very different nature | exactly in line with the pivots E F, and as the phantom 
from that used in the early Anschiitz, although the ring K and the ring G always move in unison, the two 
theoretical principle of action in both cases is the same. | sets of pivots remain at all times collinear. 

The Sperry method rules out the employment of air; So far the arrangement of parts is exaetly similar 
or other fiuid in any shape or form as a means of | to that which would be obtained in our simple gyro- 
generating, applying, or transmitting the damping | 

force, the reason being that if air or other fluid is | 
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FIG. 19—DAMPING SYSTEM 





OF 





SPERRY COMPASS 
relied upon, the damping force—or so the Sperry Com- : $ on satan 
pany holds—will not act.in strict unison with the 
oseillations, but will invariably. lag behind. | 
The details of the Sperry method are indicated in | 





be seen by considering the stirrup as a lever ful- 
crumed at the dise end of the pin. The only force 
tending to turn the disc is the foree W + w acting 
about the axis E F. 

Let, now, the pin be situated excentrically rela- 
tively to the axis H J of the disc, as shown in the 
lower view. The forces applied to the disc by the 
weight W of the stirrup are again three in number. 
The force applied at the end of the pin is, as before, 
W + w, but at the pivot E the force applied falls to 
P — p, while the force at the pivot F rises to P + p. 
These forces apply turning moments to the disc. 
About the axis E F the turning moment, as before, 
is that of the force W + w. This force, owing to the 
displacement of the pin, has now, in addition, a turn- 
ing moment about the axis H J in the direction of 
the arrow R. The upward force P — p on the pivot E 
tends to turn the disc in the same direction, while 
the force P + p on the pivot F tends to turn it in the 
opposed direction. These three turning {moments 
about the axis H J exactly balance each other, _as 
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FIGS. 20 AND 21—ACTION OF EXCENTRIC PIN IN SPERRY COMPASS 





a diagrammatic manner in Fig. 19. As in the 


Anschiitz compass, the spinning wheel revolves in a | 


easing which, being provided with trunnions E F, 
takes the place of the inner horizontal supporting 


ring of our elementary gyroscope. Since no blowing | 


action is required of the wheel in this compass the 


casing, in order to reduce the expenditure of power | 


required to drive the wheel, is exhausted of air until 
@ vacuum of not less than 26in. is registered on a 
gauge which forms a permanent fixture on the casing. 
‘The exhaustion is effected by attaching a hand- 
operated vacuum pump to a nipple on the casing. 
The vacuum produced at one exhaustion remains 
effective for at least a month under proper treatment. 
That it is very well worth while exhausting the 
casing, if the general design of the compass permits it, 
‘is shown by the fact that in the 1910 Anschiitz eom- 
pass over 95 per cent. of the work done by the motor 
driving the spinning wheel was spent against windage 
and air friction. 
The outer ring G—Fig. 19—within which the casing 





| pendulum system if the stirrup of the pendulous | can be confirmed by working out their values. Thus 
weight were not fixed rigidly to the inner horizontal | there is no net alteration produced by shifting the pin 
ring, but were swung freely on the pivots EF. It | from its central position, for in all positions of the 
can be brought into complete identity with the | pin the only effective moment applied by the weight 
arrangement of our simple system if the pendulous | W to the disc is that of the force W + w about the 
weight S—Fig. 19—or ‘‘ bail,’’ as it is called by the | axis E F. 

makers, be provided with a pin at its mid point to Now, in the Sperry system the forces P — p and 
engage with a hole in the periphery of the casing. P + p are not allowed to act on the trunnions E F 
The system, as thus arranged, would merely be a of the wheel casing, but are borne by the phantom 
distinctly complicated mechanical variation of our | ring K—Fig. 19—whence they are transmitted back 


simple gyro-pendulum arrangement, and, as a com- 
pass, would be open to the same practical objection, 
namely, the persistence with which any oscillation of 
the axle, once set up, would continue. The vibra- 
tions would, in fact, be quite undamped. 


'to form part of the load on the follow-up motor. 
| Acting on the casing, therefore, there remains only 
the foree W-+w. This force exerts a turning 
| moment about the axis EF strictly equal to that 
| produced by a@ directly attached pendulous weight. 


The generation and application of a satisfactory In addition. it exerts a turning moment about the 
damping: force is accomplished in a very simple, yet | axis H J. 
beautiful and really ingenious, manner by displacing | As actually constructed, the wheel casing and bail 
the pin connecting the bail and the casing from the in the Sperry compass cannot be placed in the position 





mid position to some position lying eastwards of the | shown in Fig. 20, for the forks at the end of the bail 
vertical axis H J, as shown at Q. permit the bail, and therefore the casing, to swing only 
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through @ small angle from the vertical position. 
It is clear, however, that if the parts could be moved | 
into thefhorizontal position the moment of the force | 
W + w about the axis HJ would be @ maximum, | 
just as in this. position the moment of the same force | 
about the axis EF isa maximum, It is also clear | 
that when the parts'are in the vertical position the | 
force W + w has no turning -moment about either | 
axis. In an intermediate position—Fig. 21—the | 
moment of the force W + w about the axis E F is 

proportional to a.c—that is, to the component of ab | 
perpendicular to the plane-of the casing or disc—just 

as it would be if the pin were central or if the bail 

formed a rigid part. of the casing. The”moment of 





FIG. 22—GYRO-PENDULUM WITH AXLE TILTED 


W + w about the axis H J is likewise proportional 
to the component ac. As the value of the component 
ac, @t least for small angles of swing, is proportional 
to the angle of swing 8, the net result of making the 
pin excentric and introducing a phantom ring is to 
apply to the casing when it is deflected (1) the ordi- 
nary moment of the weight W about the axis E F, 
and (2) an additional moment about the axis H J. 
This latter moment is proportional to the angle of 
swing 0, and in the position shown in Fig. 21 tends 
to turn the casing in the direction of the arrow R. 
If the deflection is towards the other side of the axis 
E F, the moment applied about H J will clearly tend 
to rotate the casing in the opposite direction, as shown 
at T. Comparing Figs. 21 and 16, it will be seen that 
the excentricity of the pin in the Sperry compass 
secures exactly the same result as the air blast reaction 
produces in the Anschiitz compass. 

It is to be noted that the excentric pin in the 


is moving in the course of its vibration. The opposi- 


| horizontal axis tending te-wipe out the tilt and so 


" endeavouring to produce a coumter precession of the 


‘each bottle, and does not therefore unbalance the 


tion exercised by the retarding force is not, however, 
a direct one. The motion of the sensitive element 
arises from the fact that the spinning wheel, the axle, 
and the pendulous weight are tilted about the hori- 
zontal axis EF. The retarding force is applied about 
the vertical axis, not because that is the axis on which 
the sensitive element is oscillating, but because a 
force so applied produces a movement about the 


eliminate the cause of the oscillation. 

An alternative method of damping the oscillation 
is possible. The effectiveness of the pendulous 
weight may be damped. by virtually reducing the 
weight of the pendulum bob instead of reducing the 
tilt at which it.is acting. InFig. 22 the wheel of a 
gyro-pendulum system is shown tilted. The weight 
S is trying to turn the wheel on the horizontal axis 
E F in the direction R, and as a consequence is caus- 
ing precession about the vertiéal axis H J in the direc- 
tion T. Instead of attempting to damp this pre- 
cession by. applying a force about the vertical axis 
so as to reduce ‘the tilt, we might virtually reduce 
the weight S by applying an upward force W at the 
end B of the axle, or, what is the same thing, a down- 
ward force V at the other end. Such a force, if it 
were acting alone, would tend to turn the wheel in 
the direction opposed to that of the arrow R, and 
would-eonsequently cause the wheel to-precess on the 
vertical axis in the direction opposed to that of the 
arrow T. \ Acting’in conjunction with the weight §, 
the force W would thus damp the natural motion by 


wheel about the vertical axis. 

This alternative method of damping the ° oscilla- 
tions is adopted in the Brown gyro-compass. The 
mechanism of the Brown method is shown diagram- 
matically in Fig. 23. The wheel, as in the early 
Anschiitz compass, runs in an enclosing case, and acts 
as a blower, developing a pressure of about 3in. of 
water. At each side of the casing a bottle LM is 
attached to the housing of the axley..A pipe N con- 
nects the bottoms of the bottles, while a.second pipe P 
joins their upper ends. At its mid pointthe pipe P 
is interrupted, and a box Q is inserted im the gap. 
This box, as shown 8 ely, is Open on the under- 
side, and is provided with a central partition. The air 
from the casing is delivered through the hollow trun- 
nion F, and passes upwards into the box Q from the 
orifice R. 

When the axle is horizontal the air blast entering 
the box Q is divided into two equal portions by the 
central partition, and exerts an equal pressure inside 
the bottles. These two bottles are half-filled with oil, 
which under the equal air pressures and the horizontal 
configuration of the system lies at an equal level in 


sensitive element on the axis EF. If, however, the 
axle tilts the balance is disturbed. Thus if the end B 
rises the box tilting with the wheel will assume some 
such position relatively to the nipple R—which is 
free of the trunnion F—as that shown at T. The 
central partition will divide the air jet unequally, and 
a greater pressure will therefore be exerted inside the 
bottle L than in the bottle M. Thus the oil level in 
L falls, while the oil level in M rises. The difference 
in the weights of the two bodies of oil acts as a turn- 
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FIG. 23—-DAMPING SYSTEM 


Sperry compass is displaced towards the east when 

the axle is resting on the meridian. If it were dis- 

placed towards the west the foree applied about the 

vertical axis would be reversed in its effect, and would 

tend to increase the oscillaticns of the sensitive | 
element and not to damp them, as is the intention. 


/ cause or tend to cause precession about H J in the 


DAMPING SYSTEM OF THE BROWN CoMPAss. 


In both the Sperry and the early Anschiitz compass 
the natural oscillation of the sensitive element about 
the vertical axis is damped by applying a retarding 
moment to the element about this same axis, the 
strength of the retarding moment being at all times | 
proportional to the velocity with which the element 
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OF BROWN COMPASS 


ing moment tending to rotate the casing about the 
horizontal axis E F in the direction U—that is to say, 
in the direction opposed.to that in which the pendulum 
weight S is trying to turn the casing. Since the 
oa weight causes precession about H J in the 

irection V, the weight of the unbalanced oil will 


reverse direction. 

Should the end B of the axle fall, the air jet will 
exercise excess of pressure in the bottle M, the oil 
level will rise in the bottle L, and as a consequence. 
will tend to make the system precess about H J in 
the direction of the arrow V. Thus in both cases the 





precéssion which would be produced by the unbalanced 
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weight of oil if it acted alone is in the reverse direction 
to that produced by the pendulum weight when the 
axle tilts under the rotation of the earth. 

As the excess of pressure in either bottle varies 
with the ratio in which the central partition of the 
box Q divides the air blast, and as that ratio varies 
with the angle of tilt, it follows that the opposition 
of the applied preeession increases with the angle of 
tilt, and therefore with the rate at which the sensitive 
element is turning on H J under the influence of the 
pendulum weight S. The system therefore fulfils 
the requirements of a satisfactory damping method. 

It may be noted that were the air blast and the box 
Q suppressed and the pipe P made continuous, a tilt 
of the axle would cause oil to flow from one bottle 
to the other in the endeavour of the liquid to preserve 
its surface horizontal. ‘This flow might be constricted 
by means of a valve in the pipe N, and would then 
serve to damp the oscillations, for the arrangement 
would constitute virtually an oil dashpot. This 
plan would not prove satisfactory in practice, because 
the tilts which are attained are se small that the 
amount of oil flowing between the bottles would 
be insignificant.. Further, the flow would almost 
certainly, lag behind the movement to be damped. 
The application of the air blast to the surface of the 
oil greatly increases the rate-of flow of the oil and 
correctly synchronizes it with the tilt. The extent 
to which the damping effect is-allowed to act on the 
system ean be regulated by means Of @\needle valve 
in one of the bottles, which valve is made’to:control 
the orifice in the bottom of the bottle through 
which the pipe N enters. 
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The Cammellaird-Fullagar Diese 
Engine. — 
No. I. 


THE underlying principle of the Oechelhauser gas 
engine is one that has.always appealed to us as suggest- 
ing a line-of progress forsthe marine Diesel engine of 
large power. But it has certain drawbacks, and any 
arrangement that will eliminate them must command 
our atténtion, The Oechelhauser principle we under- 
stand to be the use of a plain open-ended cylinder 
in which the combustion takes place in the centre of 
its length and between two pistons, which con- 
sequently move away from each other, and in so 
doing act as valves to uncover ports at each end of 
the cylinder for scavenge air and exhaust, The 
principle embodies three main advantages :—({1) The 
elimination of the cylinder cover, which under the 
ordinary conditions of temperature and pressure 
furnishes a very fruitful source of trouble ; (2) The 
provision of a plain cylindrical liner, whieh eliminates 
risk of distortion due to uneven temperature stresses, 
such as occur in a motor cylinder of the ordinary 
type with its varying thicknesses of metal ; (3) The 
straight-through scavenge from end to end of the 
cylinder. It is probably unnecessary to speculate 
as to which of these characteristics is the more valuable 
as tending to secure the greatest reliability, nor need 
the advantage of having no valves for scavenge air 
or exhaust be pressed, as it is held in common with 
some two-cycle-engines of the port-scavenging type. 
There is, however, a further important advantage 
which this arrangement of necessity brings about, 
namely, the perfect balance of the reciprocating 
parts provided by the opposed pistons, owing to the 
reciprocation of equal and opposite weights at the 
same The best-known application of the 
opposed piston design, as we had better call it, as 
applied to marine work in this country, is that of 
Doxford and Sons, Limited, of Sunderland, which 
we have fully described in our issues of February 
14th, 1913, December 25th, 1914, and January Ist, 
1915, though the type was seen in the Gobron Brillé 
motor car as long ago as 1899. In the Doxford 
design the upper piston is attached to a crosshead on 
the top of the engine, from which descend two out- 
side connecting-rods coupled to crank pas at 180 deg. 
to the central crank pins, to which the lower piston 
is directly connected. ‘Thus there are three cranks 
and three connecting-rods for each cylinder, and as 
there is no bearing between the three cranks, a good 
deal of weight is expended in providing the necessary 
stiffness in the shaft. This multiplicity of cranks and 
connecting-rods is, it must be admitted, a somewhat 
roundabout method of obtaining the desired result, 
and it is there that the Cammellaird-Fullagar engine, 
which is now being developed for commercial marine 
use by Messrs. Cammell Laird and Co., of Birken- 
head, suggests a promising solution. 

In this engine two cylinders placed close together 
have to be adopted as a unit—as shown diagrammatic- 
ally in Fig. 5. .Each eylinder has its own crank, a 
single one only, and the upper piston A of one cylinder 
is connected te the lower piston B of the second 
cylinder by @ diagonal rod, the upper piston C of 
the second cylinder being similarly connected to 
the lower piston D of the first cylinder. Thus, as 
the combustion takes place between the pistons A 
and D, D is pushed downwards and drives its crank 
round, the piston C, following through the action 
of the diagonal rod, while the piston A rises and 
draws the opposite piston B upwards. Thus, in 
place of unit of one cylinder with two pistons, three 
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FIGS. 1, 2, AND 2—RELATIVE SIZES OF THREE TYPES OF OIL ENGINES 




























































































| FIG. 4—COMPARISON OF SCAVENGING SYSTEMS 
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connecting-rods and three cranks, we have a unit of | tetera thrust, in boring the diagonal holes in the will be 
two cylinders, with four pistons, but only two con- | crosshead to take the rods, and in getting the exact | the ship into port. 


necting-rods and two cranks, and with the addition | 
of four diagonal rods, the unit giving double the power 
with the same size of cylinder. As far as working | 
parts are concerned, we have one rod and one erank | 
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OF THE CAMMELLAIRD-FULLAGAR 
ENGINE 
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FIG. 5—DIAGRAM 


per cylinder, as against throe rods and three cranks, 
and so far the advantages are obviously in favour 
of the engine, apart from the question of 
balance, which we shall deal with later. The argu- 
ment cannot, however, be concluded quite so simply, 
for there is the effect of the diagonal rods to be con- 





length of the rods; while, from the point of view of 


| design, it is essential that the guide should be stiff 


enough to resist the thrust. If these points are satis- 


factorily metas, of course, they ought ‘to be and | 


can be—the drawbacks vanish, as the rods are always 
in tension: since when the piston A is rising, owing to 


the combustion pressure, the piston B is being pulled 


up against the compression pressure. It should be 
pointed out, too, that the thrust on the diagonal rod 
guides, unlike that of the ordinary connecting-rod 
guide, ‘is at a maximum almost instantaneously just 
at the peak of the indicator card; and when the 
pistons are at their inmost position and the shoes 


thrust against the stiffest part of the guide. It should | 


also be said that the obliquity of the rods is less than 
the maximum obliquity of the connecting-rod proper, 
so that the friction is less than of an ordinary con- 
necting-rod in its guide. 

Having now brought out the main distinguishing 





























appreciated by “ The Bridge ’’ when handling 


There is one point in which the ter number of 
| parts in the Doxford gives some advantage 
| over the Fullagar. With the two outer cranks drawn 
| upwards by the pressure between the pistons and the 
central crank driven downwards with an exactly 
equal and opposite force, no load would be placed 
on the main bearings by the combustion pressure. 
In the two-crank Fullagar engine’ there is a ‘small 
turning moment, with the result that there is an 
upward pressure on one bearing and a downward 
pressure on the other. As a eounterbalance,; for 
what it is worth, at all events when all cylinders are 
working, nearly all the negative work of compression 
between the pistons is performed by the diagonal 
rods, and not through the connecting-rods and crank 
shaft as is usual. Though this fact may be of little 
importance in itself, it*-has” the” effect’ of providing 
@ cushioning effect at the end of the stroke in both 
directions, which should tend to make a sweet running 
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FIG. 8—COMPARISON 


deal with some of the “ consequentials.”” In the 
first place, there is, of course, the opening of the 
scavenge and exhaust ports by the piston, and the 
resulting elimination of all valves for that purpose. 
This arrangement gives the beautifully clean run 
through for the scavenge air from one end to the 
other end of the cylinder inherent in the Oechelhauser 
principle. Then we have an: unlooked-for result in 
that the combination gives two double-acting 
cylinders without any of the troubles which are to be 
anticipated with combustion taking place on both 
sides of the piston, and from the presence of glands 
exposed to high temperature. At the same time, 
since the cranks are at 180 deg., although there are 
two impulses on each crank per revolution, the engine 
is only the equivalent of a two-cylinder two-crank 
engine of ordinary two-cycle design or even a single- 
cylinder double-acting engine so far as turning moment 
is concerned, and the real advantage is in the reduc- 
tion of the bending moments on the shaft, so that 
more power could be transmitted through a shaft of 
given diameter without any increase in stress. The 
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BETWEEN FULLAGAR AND FOUR-CYCLE 


MARINE ENGINES OF SAME POWER 


One other point remains to be dealt with, that of 
balance. It will be seen that by means of the diagonal 
rods, not only are the total reciprocating weights 
exactly equal in amount for the two directions of 
reciprocation, and therefore balanced, but the centre 
of gravity of these parts has the same locus on a 
line between the centres of the two cylinders, so that 
the couple is also eliminated, and only the angularity 
of the connecting-rod is left, which is. of course, 
dealt with in an engine of two units. 

Quite the most remarkable claim made by the 
builders of the engine is as regards the 
saving in fore and aft space which it is possible to obtain 
with this engine as compared with other types. Their 
words are: ‘‘ In comparison with the usual type of 
four-cycle marine engine, it is possible to put about 
100 per cent. more power in the same space.” In 
confirmation of this assertion, they have prepared 
the sketch reproduced in Fig. 8, which shows that 
an existing four-cycle marine engine of 1550 indicated 
horse-power occupies a length of 43ft. 9in., as against 





the 22ft. 9in. required for the Cammellaird-Fullagar 
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FIG. 7—INDICATOR DIAGRAMS 


sidered, which at first sight looks much more serious | comparative turning moments of a twelve-cylinder | engine of thesame power. Figs. 1 to 3 put the proposi- 
than it actually is. The only possible objection which | Fullagar engine and a twelve-cylinder four-cycle, tion in another way, and include the two-cycle 
we can see to these diagonal rods is one which is | engine are shown in Fig. 6, and are worthy of study. | engine in three forms. Fig. 1 shows the shortest 
common to all Diesel engine work, and that is the |The remarkably even turning moment of the former | space into which two stepped-pistons Zof-‘ordinary 
need for very accurate work in ining the face | will be especially useful in that it enables the engine to | two-cycle design could be got in for a}power: assessed 
of the slippers on the end of the piston to take the | run at a very low revolution speed—a fact which | at unity and the bearing lengths and centres arrived 
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at by proper allowances for strength and surface 
alone. The stepped piston is a very fair example 
to take, as it ineludes the scavenge pump, as, also 
does Fig. 3, which represents a four-piston unit of the 
new design, while Fig. 2 shows a two-piston engine of 
the opposed piston design which makes no allowance 
for the scavenge pump. On this basis it will be seen 
that on a given length the Cammellaird-Fullagar 
engine gives 2.2 times the power of the stepped- 
piston two-cycle design. We may say that. in view 
of the wide divergencies in mean. effective pressure, 
piston speeds, scavenge air pressures, &c., in different 
Diesel engines, we could only accept.these figures as 
applying to the particular engines. which-may have 
been used for the caleuletions, and this. point. is 
largely conceded by builders in the very ample notes 
with which they have kindly .aceompanied their 
Another form in which the same. idea is. worded is 
that «a Cammellaird- engine. with 20in, 


diameter cylinders will give the same power as. 3a, 


four-cycle engine with the same number of cylinders, 
of 30in. diameter, running at the same speed, or that 
if the 30in. four-cycle engine develops 2800 brake 
horse-power in eight cylinders, an eight-cylinder 
Fullagar engine with 30in. cylinders would give 8400 
brake horse-power. 

If it is found in practice, as we have no reason 
to doubt it will be, that these figures are realised, the 
Saving in weight and first cost will be very consider- 
able, the builders claiming between 25 and 50 per 
cent. under the former heading, depending on the 
conditions, but without any attempt at weight 
cutting. This, too, in spite of the fact that the 
revolution speed is reduced, as the opposed piston 
arrangement doubles the mean rate of expansion of 
the burning -charge. The 500 brake horse-power 
engine which has completed its bench trials, for 
instance, runs at 120 revolutions per minute, which 
gives a piston speed of only 400ft. per minute, and 
we are informed that a 3000 indicated horse-power 
engine would only be run at about 75 revolutions per 
minute. In addition to weight and space saving, 
there ought therefore to be increased economy in 
fuel, owing to the higher efficiency of the propeller 
at such a low speed, together with greatly reduced 
maintenance charges, owing to reduced wear and 
tear and the fact that there is only one valve per 
cylinder working. 

Another point put forward by the builders is that 
not only is the cylinder liner relieved of longitudinal 
stresses, but the framing also, which has therefore 
only to carry the.weights and provide stifiness against 
the lateral thrust of the connecting-rods and the 
fore and aft thrust of the diagonal rods, and this 
fact must be takeh imto consideration in ednnection 
with the claims for weight saving. The effect of the 
opposed piston arrangement goes still further and 
reduces the load on the main bearings by an: amount 
which the builders put at 30 per cent., but which 
we should have thought would “be greater. « The 
fact that there are only two bearings for each pair 
of cranks makes for a further saving, both in weight 
and manufacturing costs, though time will be -re- 
quired to show whether it will shave: any adverse 
effect on the life of the crank shaft, but as the loads 
on the bearings are reversible efficient lubrication 
can be ensured. 

There is one very remarkable statement in the 
builders’ notes to the effect that the 1000 brake horse- 
power engine, which is now under construction: in 
their works, while actually giving’ 150 more’ brake 
horse-power, takes up 16 per cent: less room fore 
and aft than a three-cylinder 850 brake horse-power 
two-cycle double-acting engime which is fitted in a 
German-built ship just handed over to British ship- 
owners as part of the war replacement; and of which 
full and authenticated particulars can therefore be 
obtained. We must admit to being ourselves of 
those who thought that the solution of the big Diesel 
marine engine lay with the double-acting principle, 
and this definite evidence comes therefore as rather 
@ surprise. We still have doubts, however, whether 
the comparison would come out with the same result 
if both engines were of really large power, much 
though we should like to see it substantiated for the 
prestige of British engineering. 

The builders, in the particulars they have given 
us, deal at considerably greater length than we have 
done in our own notes with the general question of 
Seavenging, more particularly with its application 
to the Fullagar engine, and we think that a résumé 
of their remarks is worthy of publication. Any 
excess of scavenge air is pure waste, first, through 
the work performed by the pump in uselessly com- 
pressing it, and, secondly, through the harmful effect 
which it may have upon the combustion. The 
description deals with the pros and cons of the three 
systems of scavenging for two-cycle engines, namely, 
valves in the head, ports and valves, and ports only, 
as in the Fullagar—see Fig. 4. The first-named, it 
is noted, gives a good sweep through from end to end, 
but calls for the addition of moving parts, the valves, 
and for a higher pressure, in order to overcome the 
resistance of the restricted port areas, while there 
may be parts left in the eylinder which*are not 
reached and cleanéd out by the fresh air current: 
The second plan is roundly condemned on the ground 
that owing to the receiver space between the piston 
and the valve acting as a receptacle for exhaust 





gases between the time, the port is opened, by the 
piston and the opening of the .valve, the incoming 
air will ‘be diluted and. the cylinder consequently 
seavenged to begin. with by impure. air, and_that, 
generally a large quantity of air beyond that neces- 
sary for combustion or complete scavenge. is required. 
The,Fullagar plan is naturally claimed to be the 
best,.as there is a complete ring of ports round the 
cylinder and no valves, so that.a low pressure of air 
can ‘be used, and little more in volume than that of 
the. cylinder itself, to effect. a complete clearance of 
the burnt gases and leave a pure charge behind. 
At the same time the complete ring of exhaust ports 
round the cylinder allows their length to. be, kept 
short and the effective working stroke to be kept to a 
maximum. .The consequence is that this engine can 
work with as low as 1} Ib. per square inch air pres- 
sure, and that the pumps do not absorb more than 
4 per cent. of the power of the engine, so that a high 
mechanical efficiency ought to result.. The diagrams 
shown in Fig. 7, would seem to bear out this claim. 
@ is from a valve seavenging engine, and b from a 
Fullagar engine, and from them it will be seen that 
the work done by the former is far in excess of that 
done by the latter. It is, however, admitted in the 
builder’s notes that the scavenging of a four-cycle 
engine is more efficient than that of the two-cycle 
engine, though whether this admission applies to 
the Fullagar engine too we are not able to gather. 








Recent Advances in Utilisation of 
Water Power.* 
By ERIC M. BERGSTROM, of London, Associate Member. 


INTRODUCTION. 


WA'tTER power engineering and development of water 
power have, in common with most branches of engineering, 
made very rapid progress during the last fifteen to twenty 
years, but the fact that comparatively few opportunities 
exist in the British Islands for extensive development 
of water power accounts for the relatively small interest 
devoted to this subject by engineers at home. 

The water power resources of this country, however, 
are well worth closer attention, and the large amount of 
water power existent in Canada, India, New Zealand, 
Tasmania, and within the Empire as a whole, awaiting 
development for both domestic and industrial purposes, 
imposes the necessity of more interest being devoted to 
this particular branch of engineering than hitherto; the 
more, so. since the derived from the war makes it 
incumbent on ourselves to manufacture within the gates 
of the Empire, at any rate, the staple articles necessary 
for, our Jeading industries, many of which depend to a very 
great extent on cheap power for their production im order 
to compete successfully with material produced abroad. 
This applies notably to the manufacture of caleium carbide, 
nitrogen, aluminium, wood pulp, and a large number of 
chemical products, for all of which, with the exception 
perhaps of aluminium, we have been obliged to rely on 
foreign resources, Consequently, in view of the important 
réle that water power engineering will play in the coming 
struggle for industrial supremacy, it is desirable that the 
general knowledge of this highly specialised branch of 
engineering should extend over a very much wider circle 
than hitherto has been the case, and for that purpose the 
author proposes to give a synopsis of the most recent 
achievements, at the same time embodying the develop- 
ments of water power engineering from the beginning of 
the present century, which epoch constitutes one of the 
most important ‘‘ milestones ”’ in this development. 

It is interesting to note that the progress in the develop- 
ment of hydraulic prime movers during the last century 
was comparatively slow, the most common type of tur- 
bines employed being the well-known “‘ Jonval,” “* Girard,” 
and various forms of tangential or spoon wheels. With 
the advent, however, of the application of electricity on a 
commercial basis and the perfection in system of trans- 
mission and distribution, the development of water power 
received a tremendous impulse, which marked the begin- 
ning of a new era resulting in very rapid progress and 
enabling the vast water power resources of the world to 
be utilised to a degree which now forms such an important 
taetor in our industrial life, es 

The extended field thus given to water power develop- 
ment created a demand for a high-speed turbine to work 
under comparatively low heads, and in order to meet this 
new condition American engineers.turned their attention 
to the Francis turbine, invented in 1849, and produced 
a high-speed type of runner known as the “ American 
type.” The Francis turbine, however, was not unknown 
in Europe, but it was only at'the beginning of 1900 that 
it was generally adopted, and, owing to its great advan- 
tages over any other existing type of turbine it has taken 
the lead and revolutionised the whole aspect of water 
power engineering. Although it was due to the enterprise 
and ingenuity of. American engineers that this type of 
turbine was developed along experimental lines, so as to 
make it adaptable to the new conditions brought about 
by the introduction of electricity, it stands to the credit 
of European engineers to have laid the theoretical founda- 
tions which permitted its development to be accomplished 
along scientific lines, and which has now brought this type 
of turbine to its present state of perfection. 

The turbines for the Cataract Construction Company, 
Niagara, built in Europe in 1895, which at that, time were 
the largest units ever installed, in respect of output, 
have now been placed in the background in comparison 
with units installed in modern power plants both in America 
and Europe. Tt should be observed, however, that the 
comparative size of turbines can only be indicated by 
their output tnder an equal head, and for the purpose of 
comparison the various outputs under the unit. head of 
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lft. have,.been tabulated,* which shows that the largest 
turbines in the world in respect of dimension are those 
erected at the Cedar Rapids in Canada, which installation 
will be reverted to later. nus 

According to broad principles, the turbines are classified 
in two eategoriés, ly, “* reaction’ and “ impulse *’ 
turbines. Francis turbine belongs to the former 
class, and the high-pressure impulse turbine—more fami- 
liarly known as the ‘ Pelton wheel’'—belongs to the 





latter category, and, being the only types of turbines now 


employed in modern .water power development, it is 
unnecessary to deal with any other type except as far as 
historical interest is concerned. 


FRANCIS TURBINES. 


The Francis turbine, named after its American inventor, 
has a runner of the radial inflow type, the water entering 
the runner with a velocity corresponding to only a portion 
of the head, approximately half, and the remaining pressure 
energy is utilised to accelerate the water during its passage 
through the runner. It is characterised by the varying 
conditions of head and speed for which it ean be adapted, 
in which is to be found the reason for its popularity, which 
roe been fully justified by recent developments in its 

esign. 2 

Fig. 1 shows diagrammatically the various forms of 

runners with corresponding values of the specific speed,t 


Fie 1.— Rumners for Francis Turbines 
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A being a runner of the slow-speed type using a small 
quantity of water under a high head, whereas E shows the 
latest design of high-speed runner using a large quantity 
of water under a low head. 

It has already been mentioned that the high-speed 
Francis turbine runner was evolved in America by way of 
experiment, and was made a prototype for standard tur- 
bines which were sold under various t names once so 
familiar to all engineers, The standard turbine was 
admirably suited to small water power installations, and 
on account of standardised manufacture was sold at an 
exceedingly low cost, but the fact that the method of 
standardisation was not founded on a strictly theoretical 
basis militated for a long time against improvements in 
design and manufacture of turbines svitable for conditions 
of large hydro-electric developments. 

In Europe, on the other hand, as soon as the favourable 
features of the Francis type of turbine had been recognised. 
its design was develo; along scientific lines with a view 
to utilising, under the most favourable conditions, the 
great natural water power resources existent to meet the 
growing demand for cheap power in bulk. 

The individuality in design and precision in workman. 
ship created by this method, in addition to the established 
practice of designing each turbine to suit the existing con- 
ditions in each particular installation, paved the way for 
utilising water power.on a very.much larger scale than that 
at first anticipated. It issignificant to note that the 
first large hydro-electric plant installed at Niagara in 
1895 was built in Switzerland, and was followed by several 
larger plants, which fact, pe: brought home to Ameri- 
can manufacturers the superiority of the Furopean practice 
and caused leading manufacturers in the United States to 
adopt this method. 

The many advantages which were undoubtedly offered 
by the standardisation of turbines -were, however, fully 
recognised in Europe, and in the value of “ specific speed ” 
was found the basis for a method of standardisation which 
permitted the manufacture under more advantageous 
commercial conditions, having due regard at the same time 
to efficiency and high standard of workmanship, 

From the foregoing remarks.it. will no doubt. be appre- 
ciated what an important link this exchange of ideas 
between the two continents has been in the development 
of this type of prime mover, enabling a very much more 
rapid progress than would otherwise have been the case. 

Most of the leading manufacturers have now adopted 
the manufacture of standard runners, each series corre- 
sponding to a certain specific speed and selected to meet 
the conditions most frequently met. with. It will be 
realised that owing to the multitude of varying conditions 
which have tobe considered, this system may not always 
cover the complete field, and special designs have to be 
resorted to, but usually modern standard runners cover 
such a wide range that in most cases where no abnormal 
conditions are imposed they can be used with great 
advantage. 

One very important factor in connection with the modern 
standard turbine is the exhaustive tests to which each 
series has been subjected, and consequently a full know- 
ledge of its efficiency and other characteristics is available, 
making it possible to predict with the greatest accuracy its 
behaviour under a variety of conditions and enable the 
selection of a runner. to,be made which will most efficiently 
meet a given set of requirements. 

It is on these improved methods of systematic tests and 
correct designs that the standardisation of the modern 





* The tables referred to are not here reproduced. Fp. Tne PE. 

+The specific speed of a turbiné is 2 term introduced by Dr. 
Camerer in 1903 to indicate the any given turbine would 
run at when operating at unit h (ift.) and developing unit 
power (1'brake horse-power).-Ep. Tue E. : 
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turbine has been based and developed, and is by no means 
synonymous with the earlier attempt of standardisation, 
where the manufacturer lacked the knowledge of the chief 
characteristics of the. turbine, with the result. that.the 
turbines were very often installed under conditions for 
which they were not suitable. Indeed, whereas the modern 
system has encouraged further developments, the early 
American practice, because of its empirical nature,tended to 
har progress and render abortive every effort of develop- 
ment along rational lines. 

Testing plants, which have proved so valuable in the 
development of the design of runners, are now installed 
within the works of most European turbine manufacturers, 
although in America most tests are carried out at the 
famous testing plant at Holyoak. Not only are standard 
runners accurately anal on these testing plants, but 
all new special designs are subjected to test, and in the 
case of turbines, large capacities do not permit of 
testing, accurate geometrically similar models of small 
diameter are made for testing p , and the results 
represent very accurately the performance of the master 
runnor, 

The importance of proper tests and rational research 
work, where the conditions bringing about the best results 
can be definitely ascertained, has perhaps in few instances 
manifested itself so clearly as in the evolution of the Francis 
turbine, the development of which has only been possible 
by exhaustive trials and by intelligent application of the 
results so obtained. 

Early attention was paid to increasing the unit speed 
of runners, the value of which became more apparent 
with the introduction of direct turbine-driven generators. 
Considerable study, both theoretical and experimental, 
has been devoted to this subject, and all attempts at 
improvements in design of runners during recent years 
have been in the direction of increasing the maximum 
value of the specific speed so as to secure a larger output 
under a given head and speed, or conversely to obtain the 
highest possible speed for a given head and capacity. 

Only nine years ago these conditions could only be 
obtained at the expense of efticiency, which was par- 
ticularly marked with fractional gate openings, and a 
strong current of adverse opinion existed against any 
attempt to increase the specific speed on account of the 
unsatisfactory characteristics of. this type of turbine 
which would militate against its commercial utility, 

The maximum value of the specific speed obtained at 
that time was approximately 75 (330 metric system). 
Since this time, however, great strides have been made in 
the development of the high-capacity runner, made 
possible by the application of the advanced knowiedge 
of the conditions as the result of systematic tests and theo- 
retical investigations. In this respect much credit is due 
to American engineers, by whom a number of notable 
insta'lations have recently been earried out, employing 
turbines with a specific speed of approximately 95 with most 
gratifying results as regards efficiency. It is now possible 
to obtain runners of a specific speed of even 100, together 
with even higher maximum efficiencies than were secured 
previously with a specific speed of very much lower value 
and with only comparatively small sacrifice in efficiency 
at part gate. 

The development of the high-capacity runner hes had 
a far-reaching effect on the economical arrangement of 
units for low-head plants, in addition to obviating many 
inherent disadvantages in the arrangement of two or more 
runners on @ common shaft, a practice which was adopted 
to secure a high speed in order to effect a reduction in the 
initial cost of directly driven generators. To cite an 
instance to demonstrate this point more vividly, reference 
may be made to the power station at Chévres, near Geneva. 
This plant, erected during 1890-1898, consists of 15 
Jonval turbines of the multiple-runner. type, each unit 
having an output of 1200 horse-power under a maximum 
head of 26. 5ft. and a speed of 120 revolutions per minute, 
although the five units first installed had a speed of only 
80 revolutions per minute. If this plant were built to-day 
and equipped with high-capacity Francis turbines, a 
single runner turbine at 120 revolutions per minute would 
give an output per unit of 2500 horse-power, or conversely 
with an output of 1200 brake horse-power the maximum 
speed would be approximately 175 revolutions per minute. 
With each unit consisting of a double Francis turbine, a 
maximum output of 5000 brake horse-power would be 
secured at a speed of 120 revolutions per minute, or with 
the original output of 1200 brake horse-power a speed of 
290 revolutions per minute would be obtained. This 
example indicates sufficiently well the great value of this 
latest development in the enormous saving effected in 
the total cost of the plant, not only on account of a lesser 
number of units being necessary, but also because of the 
reduced size of the buildings and foundations. 

Concomitantly with the development of high-capacity 
runners is the remarkable increase in the overall efficiencies 
obtained from plants under working conditions. The 
increases in the average overall efficiencies have naturally 
followed in the train of the more careful and correct 
runner design already referred to, but they are also due 
to the improvements in the design of casings, guide 
apparatus, suction casings, and suction tubes, based on a 
better understanding of the conditions of flow in various 
parts of the turbine, thus eliminating as far as possible 
impact losses and formation of eddies in the water during 
its passage through the turbine. In this connection it 
is interesting to recall that only a few years ago Dr. Prazil, 
in the course of a paper on ‘“‘ Turbine Efficiencies ’’ deli- 
vered before this Institution, predicted that much further 
advance in the future could not be expected in regard 
to efficiencies. The ave efficiency of the tests then 
pub'ished was 85 per cert:, which value has been greatly 
exceeded, and a general increase of 10 per cent. above 
efficiencies obtained about twelve yéars ago can now be 
recorded. These high values of efficiency fully entitle 
the water turbine, when properly designed, to be ranked 
as the most efficient prime mover existent. 

The efficiency—in itself a valuable asset—is, however, 
not the all-important feature of modern turbine develop- 
ments ; the improv t in hanical details and con- 
struction and simplicity in design,.together with higher 
standard of workmanship, are. all important factors 
which have contr'buted to the advances in the utilisation 
of water power, by ensuring freedom from breakdowns, 
continuity of operation, simplicity in working and accessi- 








bility to effect repairs, all of which are of vital importance 
in connection with any,power development. 

Space does not permit, within the limits of this paper, 
to consider in-detail-all-the important-improvements iri” 
this respect, but a brief description of some prominent 
modern hydro-electric power plants, embodying various 
types of turbines and modes of installation, will serve the 
purpose of illustrating the advances in consthiction and 
general lay-out of hydro-electric power plants. 


(To. be continued.) 








New Cranes at Dover Harbour. 


Amonust the important. subsidiary work which was 
carried out during the war in connection with Dover 
Harbour was an interesting installation of electric cranes 
at the South-Eastern and Chatham Railway Company’s 
new Marine Station, which adjoins the Admiralty Pier. 
The original installation e¢omprised four 8-ton cranés of 
the semi-portal type and two 4-ton low undercarriage jib 
cranes. Since the Armistice another 8-ton crane exactly 
similar to the original four has been added, making seven 
cranes in all. 

All the cranes were built by Babcock and -Wileox, 
Limited, and all are fitted with the firm’s patented lever- 
luffing jibs, by means of which the load is luffed in a 
horizontal path without the necessity of resorting to any 
comp'icated system of reeved ropes. The hoisting rope 
in this design of crane has a fair lead from the barrel to the 
jib head without passing round any intermediate system of 
sheaves, and a higher efficiency in working and a longer 
life for the rope are claimed in consequence. Further, 
the luffing motion is actuated by cranks which operate 
directly on to the jib, so that wire ropes are not required 
for that movement, but.are only used as back guys, and, 
as the makers point out, the cost of upkeep of the latter 
when they are properly protected against the weather 
will be prac‘ically negligible. 

The action of the crank is such that the luffing speed is 
nearly uniform throughout, and, although higher about 
the centre of the range of travel, it is automatically 
decreased as the jib approaches the maximum radius of 
55ft. or the minimum radius of 19ft., so as to facilitate easy 
stoppage of the jib and load at those points: moreover, 
the construction ensures that these limits cannot accident- 
ally be exceeded, except by a very small distance. 

An outstanding feature of the luffing gear is the balancing 
system, which counteraets the deadweight of the jib= so 
that the latter does not tend to run in or out except under 
power, and is not dependent on the brake for sustenance, 
though a brake is fitted in order to bring the moving parts 
to.rest quickly if desired, and to prevent the jib being 
moved by a high wind or other contingency. -Owing to 
this balancing arrangement, the only force that has to be 
overcome when luffing is the friction of the working parts, 
and the power to do that is, we unde-stand, very small, 
the full load being luffed at a speed of 200ft. per minute 
horizontally by means of a 5 brake horse-power motor. 

The distance from the jib head_to the load remains 
practically constant when luffing, so-that, in addition to 
maintaining a level luffing path, the load need not, at 
minimum radius, hang on a long length of rope. . That 
feature, when considered in conjunction with the auto- 
matic slowing down of the luffing speed, is particularly 
advantageous, as it obviates: excessive swinging of the 
load and consequent. loss of time. 

The counterbalance weight, which consists of cast iron 
blocks, serves not only to balance the jib in particular, 
but is proportioned to counterbalance'the crane with the 
load in general. It is arranged on the ““ swinging frame.”’ 
system first introduced by the makers on the cranes they 
supplied for the London Docks. The particular advantage 
claimed for this system is that by swinging the counter- 
balance towards the eentre column or away from it, as 
the jib and load approach or recede from the centre of the 
crane, the centre of gravity of the revolving: bedplate, jib, 
and load is maintained near the centre of the race-path 
with much less deviation than is possible with any fixed 
type of counterbalance weight, and that the steadiness 
of the erane platform is thereby materially increased. 

All the motions are power driven, the hoisting and 
travelling by one common: motor and the slewing and 
luffing by separate motors, Power is transmitted from 
the hoisting motor to the barrel through Crypto’ gear, 
and for handling light loads change-speed. gear is fitted. 
An automatic self-sustaining brake, with releasing gear to 
allow the load to be Jowered by gravity, is also included. 
The depth of lift below quay level is 80ft: The cranes 
slew at the rate of one revolution per minute, and-the 
main slewing rack-is-formed of heavy-relled steel joists 
bent to a circle and furnished with hardened steel pins as 
teeth. These joists are fitted on top with renewable 
wearing plates to form the race-path. Continuous current 
at 500 volts is supplied to the cranes through flexible 
cables with plugs fitted into’ sockets alongside the track 
upon which the after wheels run. A drum is provided for 
coiling up the eable.as the crane travels. 

As will be seen from the illustrations on page 116, the 
8-ton cranes run on a track having one rail on the quay 
level, and the other on an elevated girder carried by the 
new station building, the vertical and horizontal distance 
between the two rails being 21ft. and 3lft. 4in. respectively. 
The rail nearest the water is set. back 11ft. from the edge 
of the quay so as to avoid any possibility of the boais 
fouling the cranes by reason of the “‘ flair’ at the bows. 
There are three compensated travelling wheels at_each 
end of the lower undercarriage, giving an effective wheel 
base of 17ft. 6in., and two at each end of the upper Carriages. 
Emergency hand-power travelling gear is provided. The 
full load of 8 tons:is lifted on a return block at 50ft. per 
minute, while on a single.end 4 tons are-lifted at 160ft. 
per minute and 2 tons at 200ft; per minute. The 4-ton 
cranes travel on rails set at 10ft. gauge, and the wheels 
have a similar wheel base. The full load is hoisted at the 
rate of 100ft. per. minute, and half-load at double tha‘ 





We may mention that this installation was originally 
designed for handling the containers of continental 


“erected; thé latter were used as and Wi] 





passengers’ baggage, motor cars, and other heavy goods, 


but the Marine Station having been requisitioned for 
dealing with the wounded from the front a few months 
after the war broke out, and before the cranes were 
they were 
completed in connection with this am! ce traftic. 
On the one hand’ they were employed for lifting the 
severely wourded from the ships to the quay, whence 
stretcher bearers: conyeyed them. to the ital trains, 
and on the other for coaling the ships, les serving for 
loading up heavy stores, wagons, &e., for use on the Con- 
tinent, e first-named service ‘tequired a delicacy of 
operation with an especially sensitive control, so as to 
avoid jolts and jars being communicated to the sufferers, 
while the last. called, for heavy-and continuous work. 
We gather that in both capacities the cranes proved equal 
to the demands’ made upon them;*and gave satisfaction 


| to all concerned. 


The seven cranes in the original installation were 
supplied and erected to the specification of Mr. P. C. 
Tempest, chief engineer of the South-Eastern and Chatham 
Railway, by whose cotirtesy we are enabled to publish 
the particulars contained in this,articie,as well as the 
illustrations on--p 16. The additional 8-ton crane 
was ordered by the Admiralty a few months prior to the 
signing of the Armistice. 








SPONTANEOUS IGNITION: TEMPERATURES 
OF LIQUID FUELS. 


A PAPER under the above tit!e was read by Mr. Harold 
Moore before the Institution of Petroleum Technologists 
on January 20th, It was the outcome of researches under- 
taken with a view to ascertaining the source of the diffi- 
culties experienced in burning oils-of coal tar origin in 
Diese! eng-nes, and of explaining the possibility of employ- 
ing high degrees of compression irrengines burning alcoho! 
and benzol on the constant volumé.cyecle. — 

The author described the temperature of spontaneous 
ignition as ‘‘ the temperature at which a substance sur- 
rounded by oxygen or air at the-same temperature wil! 
burst into fame without the application of any spark or 
local high temperature.”’.. An instrument for the deter- 
minat‘on of. temperatures of spontaneous ignition was 
described by Mr. Moore. It consists of a diffusion block 
of cast iron or steel 100 mm. in diameter and 75 mm: in 
depth. The base has been turned in a lathe in deep grooves 
im order to present greater heating surface to the burner 
flame. In the centre of the upper surface is a hole machined 
to fit- exactly a platinum or niekel crucible. A cover 
serewed on the b'eck,protects the crucib'e from draughts. 
The cover is provided with two holes; one for the oxygen or 
a‘r in'’et, and the other for the admission of the substance 
to. be tested. . The oxygen or air is passed from a container 
through holes drilled im the casting before entering.the 
cruc‘b'e, and is thereby preheated to the temperature: of 
the diffusion b!ock. The b!ock is provided with a hole to 
fit the stem of the thermo-couple.or resistance pyrometer 
used to indicate the temperature of the instrument. 
Determinations are made by dropping the liquid fuel into 
the crucible while a current of héated oxygen is passed 
through that vessel. When the temperature of the instru- 
ment exceeds the ignition point an exp!osion follows the 
introduction of the fuel, the ignition point being the lowest 
temperature at which an explosion can be obtained. 
Tests can be made both in air and in oxygen, but Mr. 
Moore recommends the latter as giving conditions approxi - 
mating more closely to those obtaining in the cylinders of 
internal combustion engines, whereair is présent in a com- 
pressed state. The results obtained when using oxygen 
also show greater regularity. J 

The relationship between the éhemical ¢omposition of 
fuéls and their ignition points was ¢onsidered, and graphs 
showing the ignition points of mixed fuels of various com- 
positions were shown. ‘. 

The bearing of the temperatures of spontaneous ignition 
of the fuels on the compression; pressures necessary to 
ensure ignition in the Diesel engine was shown in graphical 
form—see THE ENGINEER, 1917, p. 561. The influence of 
the temperature of spontaneous ignition of the fuel upon 
the maximum permissible compression of engines operating 
on the constant volume cycle was also explained. 

Mr. Moore advocated the use of mixed fuels for petrol 
engines, the mixtures to be adjusted to give a standard 
ignition point, in order to allow the compression of engines 
to be raised to such a point as would cause the fuel to be 
utilised with maximum economy. 








AN INSTITUTE OF REFRIGERATION. 


An International Conference on Refrigeration—Confer- 
ence Internationale du Froid—was held on December 15th, 
16th, and 17th, at the Ministry of Commerce, in Paris, 
for the discussion of technical matters pertaining to 
refrigeration and for,the founding of an Institute for refer- 
ence and research. Eighty-nine~ de.egates represented 
forty different Governments, &c., at the corference, and 
it was decided to establish an International Institute of 
Refrigeration in Paris, the members to be:ong to countries 
participating in the League of Nations. In view of the 
great importance of research in this direction, the con- 
ference immediately elected a provisory committee, the 
duty of which it wiil be to control the new Institute. 

The Institute intends to publish a monthly report on 
refrigeration, beginning from thé present month. This 
report will be published in English and French and will 
contain a classification of all technical, scientific, and 
economic documents collected fromall parts of the world. 
The address ot the Institute is 9, Avenue Carnot, Paris, 17°. 











INDIAN JUTE MILLS. 


In our issue of Nov. 21st !ast we pub’ished an illustrated 
description of an Indianjutemill,in which we gave as the title 
of the first picture “‘ A General View of the Gourepore 
Jute Mills.” “We are now informed that this particular 
view does nét'show the Gourepore Mill, and that none of 
the views were taken on the property of the Gourepore 
Company, 
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Agricultural Motor Tractors. 


THE Society of Motor Manufacturers arid Traders 
has just published its long-deferred report on the 
agricultural tractor trials which were held at South 
Carlton, near Lincoln, in September last, The. trials 
were the most thorough that have hitherto been 
carried out in’ England; and occupied five days. 
The points takerrinte consideration were :—(a) 
Weight of the machine in full working order; (6) 
weight per square foot on front and back wheels ; 
(c) costs of fuel and lubricating oil per acre, in pro- 
portion to the draw-bar pull; (d) water evaporated 
per atre; (e) ease of handling; (f) reliability; (9) 
capital cost in relation to draw-bar pull ; (4) mechan- 
ical construction; (i) safety of operation; (k) 
number of attendants ; (1) capacity in acres per day ; 
(m) efficiency of adhesion ; (n) working cost per acre ; 
and (9) suitability for haulage and threshing purposes. 
The six. judges were all members of the Nationa] 
Farmers’ Union, but the most important work in 
connection with the trials was carried out by Mr. 
George W. Watson, M.I. Mech. E., who acted as 
technical adviser, and to whom the report of the 
trials is mainly due. There were fifty-three com- 
petitors, and out of this number, forty-three used 
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advantage in price of this fuel, as compared with petrol. manufacturers to the possibilities of future develop- 
The lowest cost for paraffin per acre was 3s., with ment. In, any. ture trials JET \ he desir- 
paraffin at 1s. 4d. per gallon, and the highest 8s. 11d. | ability of more attention being Boek ‘exhaus- 
The machine’ which gave the best result was the tive trial of implements suitable for work with 
Blackstone, which is of the 'track-laying type, and is tractors, as ‘great improvement may be” looked, for 
somewhat complicated to place in the hands of | in this direction. The judges say that, the trials have 
farmers, compared with the other machines.. It | demonstrated that while tractors haye not yet 
starts on compressed air, and has only three vertical reached a stage of perfection, they have made con- 
cylinders. It should be mentioned, however, that it siderable progress in recent years, but the implements 
was fortunate in the piece of land which was allotted | used with them have not advanced in the same ratio. 
to iti" 

In the haulage. tests all the competing dey 
showed themselves capable of hauling loads of from | - 


4 : if . ‘ it. | ee 
2 to 4 tons along a good road, if provided with suit ROADS ADVISORY COMMITTEE. 








able draw-bar attachment and tires, but it should be 


the tractors did not all comply with the requirements 
of the law relating to the use of self-propelled machines 
on the common roads. Incidentally, it may be re- 
marked that the use of rubber tires greatly increased 
the hauling capacity of the tractors. 

As regards the threshing tests, all the machines 
that took part in them showed that they possessed 
sufficient power, but some of the machines required 
some modification in design for this purpose. In 
respect of mechanical construction, there were 
instances in which accessibility of the parts liable to 





adjustment had not received sufficient consideration. 


pointed out for the benefit of likely purchasers that,’ 





We are informed by the Ministry of Transport that the 
first meeting of the Roads Advisory Committee, consti - 
tuted under Section 22 of the Ministry of Transport Act, 
1919, is to be held at 3 p.m. on Thursday, February 5th, 
at the Ministry of Transport, 7, Whitehall-gardens. In 
accordance with the terms of the Act the Committee con- 
sists of eleven members, five of whom are representative 
of highway authorities, five are representative of users of 
horse and mechanical road traific, and one is a representa- 
tive of labour. 

The constitution of the Committee is as follows :—Mr. 
F. Dent, County Councils’ Association; Sir Kenneth J. 
Mackenzie, Bart., Association of County Councils in 
Scotland; Mr. J. A. Brodie, M. Inst. C.E., M.LM.E., 
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Results of Ploughing on Heavy Clay Land (Wednesday). Results of Ploughing on Cliff Land (Thursday). 
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| 
s. d. |pence 8. d. pence 
2 | Allday 1 {= |71 1 4] 10 | 5§) 12°3 | 2700 | HC. | 0-57] 4p | Par} 34 | 1°26) 5 8 | 2°52 2 | Alldays 1] -]- | 4 | 10 | 5g} 11-40 | 2500) HLL. [7 d at 1.45 p).m. 
4 | Austin 1/3/2/3] 9/6] 12-3 | 1998 | H.C. | 0-62 | 43 | Par | 26) | 1-34) 4 5 | 2°68 4 | Austin 1}/-|7]3] 9) 6] 8°26) 1335 | LL. | 0-78) 6 | Par. 18% | 1:39) 3 1} 2°78 
5 | Austin 1}/-|3/3] 9} 4] i2°3 | 1998] H.C. | 0-66 | 5¢ | Par | 274 | 1°30 | 4 7 | 2-78 5 | Austin 1|-j21}3] 9] 6] 8-26 | 1335 | LL. | 0-79 | 62 | Par.|-17 27 | 2 10 | 2°54 
7 | Avery l]/-{-[]8] 0} 5] 11°82/ lew | H.C. | 0°73.) 52 | Par | 28 | 1°46) 4 8 | 2-92 7 | Avery Li=j21}¢!] 9|6)| 8-26/ 1780) LL. | 0:90)7 | Par.) 2 -46| 4 4) 2°92 
9 | Blackstone(Tk.}) 1 | - | - j.3 | 9 | 6 | 11°20 | 1820) H.C. | 0°69 | 5} | Par |.18 |.0°99/ 3 0 | 1°98 9 | Blackstone (Tk:)} 2; 5/3/)3| 9 11°40 | 1600 | H.L. | 0°64 | 5 | Par.| 203 | 1°21 | 3 6] 2°42 
10.| Clayton (Track) 2/ 1) -| 4} 9|6 | 11°82 | 2540} LC. | 0°81.) 6} | Par | 214-/ 0°85 | 3 7/ 1°70 10 | Clayton 2) —| 4} 4} Og} 54! 11°40 | 2380 | BL. | 0-81 Par.| 23 "93 | 3 8 | 1°8€ 
13 | C 1} -}-={2] 10 | 6 | Withdrawn : Ploagh deckeerid Gn sults bie bly Judiges. ’ 13 | Cleveland 1}-|-|3] 9] 53} 9°25 | 1370 | ML. } 0-54 | 43 | Par.| 2¢ 91] 4 4) 3°82 
14 | Cleveland 1}-]6/2]| 12/).6] 11°20 | 1630 | H.C. | 0°63} 5 | Par.| 233 | 1-44 | 3 10 | 2-88 14 | Cleveland 1}-|3/3] @] 5§) 9-08} 1340 mL. o-71 Par.| 23¢ | 1°75 | 3.11 | 3°50 
16 | Crawley 1}-|3]3] 9/6) 12°30 | 1998 | H.C. | 0°67 | 53 | Pet.| 24 | 1°21/8 OQ] 4°84 16 | Crawley 1/-|9}/3] 9 11°40 | 1690 | H.L. | 0-72 Pet.| 17. | 1:05 | 5 8} #20 
17 1} -}-|3] 9] 6] 11-82 | 1920] H.C | 0°57 | 44 | Par | 25 | 1-31/4 2 | 2-62 17 1}-|-|3]10]6| 7:91 | 1430] L.L. | 0-67 Par.| 195 | 1°37 | 3 3) 2°74 
18 | Bros (Ford) 1|-|-|2] 9] 7 | -9°85 | 1240] H.L | 0°53] 4 | Pet | 18 | 1:19) 6 2] 5-96 18 | Eros (Ford) 1|.-|-] 2] 109)5 | 8°26 | 920) LL. ] 0-49 Pet. | 18 “65 | 6 0 | 6°60 
19 | P.LA.T. 1} -|-|3] 10] 5 | 10°90 | 1640] H.L | 0°87 | 6g | Par | 23 | 1-40./ 3 10 | 2-80 19 | F.LA.T. -{|-]-1]3] 10 9-03 | 1490 | M.L. | 0-93 | 7 | Par.| 143 | 0°97 | 2 5 | 1°94 
20 1} -|4)2410) 5] 11°00) 1100 | B.C. | 0°43 Par.} 37_ |.3°36| 6 2) 6:72 20 rorjeon Lj - |4.}.2) 20 sti at-s0 990 | H.L. 18 6 par.| 2 “32 339 4°64 
21 1}/-/-|2] 916] 11-82 | 1320 | HC. | 0-34 | 24 | Par.| 253 | 1:93] 4 3 | 3°86 21) F 1}-|-|2] 9/6] 840] 905; L.L. | 0-61 | 43} Par.j “40 | 3 4°80 
23 1} 3 (20) 3 | 10] 6{ 11-20 | 2016 | H.C. | 0-48 | 3} | Par.| 42 | 2°85 | 7 © | 5°70 23 | Garner. 1/3 10/3] 10]}6| 8-48 | 1526 | L.L. | 0-87 Par. “741 4 5 | 348 
26 | G.0. 1] -412| 3] 10] 6 | 11-82 | 2120 | H.C. }.0°38}3 | Par.) 31 | 1°46) 5 2) 2-92 25 |.G.0. 1) -/§6 | 3|10]6] 8°26 | 14600] L.L. | 0-55 | 43 | Par.| 24 *61)} 4 0 | 8°22 
26 | @ 1}-j|-| 3] 10] 6| 11°82 | 2120 | H.C. | 0°54 | 43 | Pet.] 36 | 1-69 [12 0 | 6°76 26 | Glasgow 1) -|-|3] 12] 5g} 9-08 | 1800 | M.L. | 0-70 Pet. | 19 06} 6 4] 4°24 
27 | Gray 2) -| 2/4] 10/6} 11°82 | 2840 | HC. | 0°80'| 6} | Pet. 1°07 |10 2 | 4°28 27 | Gray 1}-j}-}4]10]6]| 8-30 | 2000/ LL. | 0-86 Pet. | 17§ | 0°88 | 5 10 | 3°52 
28 | Mlinois(Moscicy)| 2 | 3 /210| 3 | 10 | 6 | 11°90 | 2140 | H.C. | 0-32 | 2 | Par. 2°50 | 8 11 | 5°00 28 | Iilinois(Moseley)} 2 | - | - | 3 | 10 8°30 | 1360 | L.L. | 0-79 Par.| 22 “62/3 8 | 3°24 
20 pire A Hegel 2\)-4-[4] 98) @ | 12°20 | 2550 | H.C. | 0°61 | 49 | Par.| 40 | 1°57) 6 8) 3°24 29| Intern”! M 2) - 0} 4] 99 7°92 | 1660 | L.L. | 0°70 Par. 1°59 /)4 6 18 
31 | Intern’! J 1]/-|-{|2] 10] 6] t1-30 | 1353 | HC. | 0-43 | 34 | Par.| 26 | 1-92) 4 4 | 3-84 31 | Intern’! J 1|-|-]3]10]5]| 8-76] 1310] LL. | 0-645 | Par. 1°59 | 3 65) 3°18 
33 | Intern’! Titan | 1} - [10 | 3} 10°} 5 | 10°90 | 1630 | H.C. | 0-57 | 44} Par.} 24 | 1-47/4 0 | 3°94 33'| Intern’! Titan | 2/| - | -/|3/| 10} 5g) 7°91 | 1810 / LL. | 0-52] 4 | Par. 1°95} 4 3} 8°90 
34 | Intero'l Titan | 1j-|-| 3] 10 | 5 | 10°90 | 1630| H.C. | 0-55 | 44.| Par.) 31 | 1°90/ 5 2) 3°80 34 | Intero’l Titan | 1 | -|-/|3| 10) 5j 8°76) 1810) L.L. | 0-68 Par.| 20. | 1:53 1}3 4} 3°06 
36 | Mann (Steam) | 2 | - joo | 4 | 10 | 5 | 1210 | 2430 | HC. | 0-59 | 44 Coal '3801b115.6 1b| 6 4 | 3-10 36 | Mann (Steam) | 2/-/|-|4/| 10/6] 9-23 0 | M.L, | 1°08 Coal |1631b] 7-4 Ib] 2 9 | 1°50 
87 | Martin (Track) | 1 | - | - | 3} 94] 6 | 22°30 | 2100} H.C. | 0-42 Par.| 45 | 2°13|7 6 | 4°26 37 Marta Crone) 1}-|-}3]| 9] 6] 8-48] 1370) LL. | o-se Par.| 28 | 2°05) 4 8 | 4°10 
38 | Martin (Whecl)| 1 [13 | —| 3. 10 | 6 | 11°82 | 2130 | H.C.| 0-63 | 5 | Par.| 35 | 1°95 | 5 10°] 3°36 38 | Martin:(Wheel), 1|-}5{/3/|10/6/ 8:26) 1470| LL. | 0-60 Par.) 25 | 1°70] 4. 2) 3°40 
30 | Maskell Did no pilou ghinig pee ey 39 | Maskell 1/8 10/2] 10 | 59) 9°03 | 990 | ML. | 3-46 Pet. | 2 1°55 |S 6 | 6°60 
41 | Moline 1}/=|-| 3710} 6} 11- HC | 0°47 | 33 | Pet | 374 | 1-86 12 6 | 7-63 40 | Moline | 1f-j}-}3| 10] 6] 8-48 | 1520} LL. | 0-75) 6 | Pet. 1-02 | 6 2] 4°08 
43 | Omnitractor | 2 | ~ j10 | 3 | 10.| @ | 12°30 | 2215 | H.C. | 0:83 | 3 | Par.| 31 | 1-41 | 5 2] 2-82 41 | Moline 1/-|-|3] 10 8°30 | 1370 | L.L. | 0-48 Pet. | 165 | 1°20/5 6 | 4°80 
44 | Overtime 1 [12] 4 | 4 | 10 | S$) 11°30 H.C. | 0°75 | 53 | Par.| 224 | 0:90) 3 9 | 1°80 43 | Omnitractor | 2 | - (360) 4 | 10 9:03 | 1980 | M.L. | 0°84 Par.| 35 | 1°76 | 5 10 | 3°52 
45 | Pick Dinabied fay espiony gee"). 44 | Overtime 1} -|-]4]10}6)| 8-48 | 2080| LL. } 0-65 |6 | Par.| 24 }2°28)4 0} 2°36 
47 | Sau -|- 9/5 | 11°00 | 1485 | H.C. | 0-49 Par.| 46 | 3:10|7 8 | 6°20 45 | Pick 1 /47|}-|3] 9/6] 8-30 | 1340 | LL. | 0°61} 4g | Pet.) 25. | 1°86/8 4 | 744 
48 | Sau: 1/-|-]3] 10/6] 11-20 H.C. | 0°74 | 5 | Par.| 30 | 1:49 | 5 0 | 2°98 47/8 2/-|5)]4]10/6] 9-23 | 2200 | ML.| 0-68 16 | Par. 1°52 ]5 7 | 3°04 
61 | WallisJunior | 1) 2) 4/3) 9] 6! 11°00 | 1480 | B.C. | 0-63 | 5 | Par. 1°58 | 3 11 | 3-16 4 1/-[-| 3] 10] 6] 923} 1660 | ML. } 0-83 Par.| 316 | 1°00 | 56 3 | 3°80 
62 Walle Fesier 2) -|-|3| ©/ 6] 11-20 | 1810 | HC. | 0-63|5 | Par. 1°64 | 411 | 3°28 51 | Wallis Ju 1)/-}4)3] 9|5] 8-76} 1180 | LL. | 0-73 Par.| 1 1°57|3 1/1 3°14 
64 | Wi 1]-|]-] 3] 10] 5 | 10-90 | 1785 | HC. | 0-50 | 4g | Par.| 22 | 1°23/3 8 | 2-46 52 | Wallis Junior | 1/-|-/|3] 9/6] 8-48} 1870] LL. | 0-61 | 4% | Par. 1457/3 6 | 3°14 
65 | Whitigg-Bull | 1/8] - | 2/10] 6) 11°90} 1428 | H.C. | 0 41 | 34 | Par. | 403 | 2°83 | 6 5 | 5°68 54 | Weeks 2/-|-|3| 9)6) 9-23) 1500 | ML. | 0-61 Par. 1 501.3 6} 3°00 
55 | Whiting-Bult | 1 | - |120) 2 | 10/6] 8-40 1008/ LL. | 0-40) 3 | Qer.| 35 | 3°48 | 5 10 | 8°08 
* Based on the following Prices:—Petrol 2s..84. per gall. Paraffin 1s. 44, per gall. Coal 37s. 6d. per * Based on the f Prices *- Petro! 2s. 8d. . Pi ls. 4d. per gall. Coal 37s. 6d. 
; me ton of 2.210 Ib. oi ee ton ot 20 Bb. a: “ts a 
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TABLES HII. AND IlI—RESULTS OF 


paraffin as the main fuel and petrol to start up on, 
eight used petrol exclusively, and there was one steam 
tractor which used coal. The leading particulars of 
the machines, the results of the dynamometer tests 
on different kinds of land, and the capital cost of the 
tractors calculated per, 100 lb. draw-bar pull, are all 
given in Table I.. The purpose. of the draw-bar 
dynamometer tests was to ascertain the maximum 
horse-power which could be transmitted at the draw- 
bar without skidding the driving wheels or tracks 
along the ground, and the tests were all made on 
moist, heavy clay soil;-on clover hay—trying condi- 
tions, but such as are frequently met with in agri- 
cultural work. Engineers will, however, be chiefly 
interested in the ploughing resistance dynamometer 
tests, which were carried out with the aid of a Hyatt 
draw-bar dynamometer, which. produces permanent 
records on circular cards of the resistance to plough- 
ing, and these showed a variation of from 7.91 Ib. 
to 12.30 Ib. per square inch of cross section disturbed. 
The figures given in Tables IJ. and III. under the 
heading “‘ Average pull of plough ”’ provide a reason- 
able basis of comparison, though absolute accuracy 
is not claimed for them. Table II. furnishes an 
excellent comparison of the work which the tractors 
performed on the land and the cost per acre. The 





costs vary remarkably, and the machines which used 
paraffin as fuel scored heavily on account of the 





AGRICULTURAL TRACTOR TRIALS 


None of the machines could be considered in any 
way unsafe in operation, provided they were handled | 
with sufficient care. The only exceptions to this were 
the Pick, which was liable to overheating, and the. 
Fordson, which showed a tendency to rear owing to the | 
weight distribution being defective when the resist- 
ance is suddenly increased. The Fordson and the | 
Maskell machines would also be improved by the 
provision of brakes. 

Several of the machines were-too heavy for work- | 
ing on heavy land in wet weather, and seemed to | 
give no compensating advantage in regard to the | 
power developed over the lighter competitors. In 
this connection, the employment of caterpillar tracks | 
undoubtedly has an advantage over wheels, by | 
reducing the pressure on the land, and where well | 
designed may permit of ploughing under conditions | 
where a wheeled tractor could not be used at all. | 
The Clayton machine, which is of the caterpillar type, 
performed: very satisfactorily and maintained a. very 
high pull on the draw-bar at ploughing speed. 

In submitting the report, the judges express their 
appreciation of the valuable service which the Society 
of Motor Manufacturers and Traders rendered to 
agriculture in organising and carrying out these trials. 
They say that the benefits arising must be of great 
value, not only$from the point of view of farmers 
interested, but also in directing the attention of 


| Sharman-Crawford, D.L., Down County Council ; 


Swaiww Sc 


AT LINCOLN 


Association of Municipal Corporations; Major W. H. 
Prescott, Urban District Councils’ Association ; Mr. P. J. 
O’Neill, Irish County Councils’ General Council ; The Hon. 
Sir Arthur Stanley, Royal Automobile Club; Sir Wm. 
Joynson-Hicks, Bart., Automobile Association and Motor 
Union; Mr. D. P. Maclagan, Royal Scottish Automobile 
Club; Mr. E. White, Royal Irish Automobile Club ; 
Colonel F. 8. W. Cornwallis, Royal Agricultural Society ; 
and Lieut.-Colonel Will Thorne. : 
Mr. H. H. Piggott, Assistant Secretary, Roads Depart- 
ment, Ministry of Transport, will act as secretary to the 
Committee, and all communications with regard to it 
should be addressed to him at No. 7, Whitehall-gardens, 
W.1 


In view of the special circumstances of Ireland, the 
Minister of Tr rt has decided to appoint an Irish 
Roads Advisory Sub-Committee, on which the two repre- 
sentatives of Ireland on the main Committee will serve. 
This Sub-Committee will be constituted as follows :— 
Mr. P. J. O'Neill, Dublin County Council ; Colonel neh G. 

r. 
John McGarry, Mayo County Courcil; Mr. Thomas 
Duggan, North Tipperary'County Council ; Mr. Edward 
White, Royal Irish Automobile Club; Mr. R. M. Butler, 
Ulster Farmers’ Union ; Mr. J. Quigiey, representative of 
Gounty Surveyors of Ireland ; . M. A. Robinson, 
M. Inst. C.E., representative of Borough and Urban Dis- 


| triet Council Engineers of Ireland. 


The first meeting of the Irish Sub-Committee has not 
yet been fixed, but it will be convened shortly after the 
first meeting of the main Committee. 
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Ipswich Dock Extensions. 


Tx proposed extensions of the dock accommodation at 
Ipswich, a plan of which is given below, will, if carried. out, 
have the effect of converting the port from one to which 
only comparatively small steamers have access into one 
of considerable importance to the East Coast of England. 
Ipswich is naturally in a favourable situation on account 
of the faet that, although it is well inland, the Orwell 

















fiows into the seasome distance to the north of the sands 





at their leisure, to.the dock, without lowering the level of 
the water in the. latter, by expending it..on _ repeated 
locking... 

The area of the basin being one-eighth that of the dock, 
the lowering of the dock water in making a level between 
the two would be only 3in,, assuming an estimated maxi- 
mum difference of 2ft. between the dock and basin levels, 
and if only small vessels require to pass up into the dock 
after the po of the outer gates of the basin, the foss 
in the dock would be only one-third of an inch for each use 
of the existing lock. The basin, it is proposed, shall be con- 





structed by enclosing the area shown in the plan from the 


chamber head a pier 180ft. in length is provided to guide, 
check, and moor vessels on approaching the entrance. 
The ruling depth in theldobk a dock being 
now only tga 12ft. under at adhd ae Old 
Merchants’ Quay walls, it is proposed to dredge it to 304ft. 
and. to construct about. 500 hoe of gery ong Tovell’s 
Wharf with the latter dept alone! , and around the 
Branch Dock about $70 yards with 26ft. depth. These 
wharves will be constructed of reinforced concrete piles, 
braces, superstructure and ‘decking, and equipped with 
warehouses, &c., and in such ways as trade may demand. 
The works it is proposed to carry out)in the tidal part 
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which obstruct the mouth of the Thames, and there is a 
channel with 19ft. of water at low-water spring tides, 
right through Harwich Harbour imto the lower reaches of 
the river. Higher up the river a depth of 20ft, at low tide 
has been maintained by dredging for some years past. 
Unfortunately, however, the sill of the entrance to the 
existing docks at Ipswich is 10ft. higher than the bottom 
of the river, with the result that vessels frequently have 


to wait some time for the tide before they can get along- - 


side to unload. Inside the dock there is 23ft. of water at 
mean level over an enclosed area of 33 acres. The entrance 
lock is 300ft. long by 50ft. wide, with 22ft. of water above 
the sill at mean dock level, but the useful depth is from 


2ft. to 3ft. less, as the lock was built with an inverted | 


arch bottom to suit the round bilge vessels ot forty years 
ago, while, of course, present-day steamers have com- 
paratively flat floors. 

The continued expansion of the trade of the port shown 
by the accompanying diagram, combined with the improve- 
ments of the river, which were considerably in advance of 
the entrance facilities at the dock, became so pronounced 
by 1912 that the Commissioners obtained an Act in 1913 
for the construction of a new entrance basin and deep- 
water quays. Work was just about to be commenced on 
these improvements when the war put a stop to the opera- 
tions. It was felt in 1918 that even the works authorised 
by the 1913 Act would not meet the demands on the port 
in the immediate future, and application was thus again 
made to Parliament for authority to construct additional 
quays outside the dock. The two schemes have now been 
collated by the engineers, tothe Commission, Thos. Miller, 
Son and Clarke, and are indicated on the plan we repro- 
duce. 

The work naturally divides itself into two distinet parts 
—one part designed to improve, the entrance to the dock, 
together with some alterations in the dock itself, and the 
other concerned with the provision of deep-water wharfage 
in the tidal water below the lock. 

The new entrance will accommodate vessels up_ to 
500ft. length, 60ft. beam, and 25ft, draught, which can 
then be berthed. either alongside the new deep-water 
quays within the dock or in the dock area, The wharves 
will provide for the reception of the cargoes. The direc- 


tion of the fairway of the southern area of the dock not | 


being continuous with the line of the approach channel of 
the river, there is not room enough longitudinally to arrange 
a lock of the required dimensions in the usual form without 
a too serious interference with and sacrifice of existing 
works. The 3}-acre entrance basin is therefore designed 
with the object of providing a place to which vessels may 
have access at all states of the tide and there congregate | 
until the tide rises to the height of the water in the dock. 
The outer gate of the basin will then be closed and the 
inner gate opened, when the ships will be able to pass on, 








PLAN SHOWING PROPOSED DOCK EXTENSIONS AT IPSWICH 


river bed within quay walls and moles, and dredging it to 
@ depth of 20ft. at low-water spring tides. The founda- 
tions of the moles will be carried down to the impervious 
ehalk bed underlying the whole area by concrete wells 
sunk to the required th, united by concrete plugs, 
the superstructure of the moles, curtain walls and decking 
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DIAGRAM OF REVENUE OF PORT OF IPSWICH 


being of reinforced concrete with timber fenders. The 
gate chambers will be 65ft. in clear width, of rectangular 
form, and constructed of mass concrete, with hard brick 
or masonry facing, and coped with granite. The depth 
of water on the sills is to-be 17ft. at low-water springs, or 
29ft. at mean high water, while the gates are to, be of steel 





construction and worked by power, At the outer gate 


of the port below the dock entrance, and which are ¢overed 
by the Aet of 1918, comprise three distinct parts, all 
plainly shown on the plan :—(a) A quay, to be called the 
Cliff Quay, with deep water alemaie! om the east side of 
the river Orwell, commencing opposite the Cliff brewery 
and extending southwards about half-a-mile: along the 
line of the foreshore, and provided with tramways connect- 
ing with the dock circuit. (6) The quay and ent 
on the west side of the river Orwell, in front of the Com- 
mission’s property, known as the Nova Seotia Estate, 
carrying tramways connected with the Griffin Branch 
Railway of the Great Eastern Railway Company. (¢) The 
development of the land acquired on the east bank of 
the river comprises the formation of a canal behind or to 
the east of the new Cliff Quay, giving excellent road, rail, 
and water access, easily LF ee oh bi commercial purposes. 
The conception of the canal was due to two causes :— 
(a) In all applications for land from manufacturing firms 
the need of road, rail, and water facilities is insisted upon, 
and is provided for by the scheme. (6) A large propor- 
tion of the trade of the port is in grain, which arrives in 
ships in bulk, is weighed over the side into barges or 
lighters, and in them conducted alongside the quay for 
discharge by means of elevators or suction plants into the 
private warehouses of the merchants for manufacture into 
feeding stuffs, the distribution of which round the coast 
from Southampton to Leith takes place in ever-increasing 
quantities. 

Besides the scheme outlined above, it is possible that 
the Commissioners may take over the administration of 
the Stowmarket Navigation, which they are empowered 
to do under the Act)of 1913, and improve the river up- 
stream from Ipswich as,far as Bramford, and perhaps to 
Stowupland Bridge, a distance of 17 miles, 














LAUNCHES AND TRIAL TRIPS, 


—_-—— 


Gonpta, steel serew steamer ; built by William Gray and Co. 
(1918), Limited ; tothe order of the British India Steam Naviga- 
tion Company, Limited ;,dimensions, 413ft. over all, extreme 
breadth nett, 3in., depth moulded 31ft.; to carry over 8000 tons 
deadweight ; ‘ engines, triple-expansion, 27in., 44in., and 73in. 
by 48in. stroke, pressure 180Jb.;\ Howden’'s forced draught 
fitted ; trial trip, December 23rd. 
single-deck, screw, steamer ; built, by 

imited ; to, the order of Thomas K. 

337ft., width 48ft., depth moulded 
and 64in. 2in. stroke, 
Marine 


THomas Haaranp, 
Craig, Taylor and;€o., 
d’s Redexi. 
24ft. 3in.; “engines, 24im., 39in., 
© 180 Ib.; 
ing Company, Limited ; 
st. 


Ales 


constructed by the: North- 
launch or trial trip, Wednesday, 


January 2 
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Railway Matters. Notes and Memoranda. g Mise. 


——_ ; y 

THE retirement of Mr. J. Ww. Raine the chiet tadeagn 
man at the Crewe Works of the London and North- 
Western Railway, is announced. 

Tux increase of 50 per cent. in passenger fares made by 
the Federated Malay States Railways in order to curtail 
traffic has now been reduced to 25 per cent. The high cost 
ot labour and materials prevents a return to pre-war fares, 

A benesit of the Ministry of Transport Act is revealed in 
the recent noticéin the London Gazette that the Minister 
of Transport has extended for one year the period limited 
for the compulsory purchase of lands under the Seaforth 
and Sefton Junction Act, 1903. Hitherto a special Act 
would have been necessary for this purpose. 


As in the West London and West London. Extension | a 


Ra:|ways, mentioned in this column of our issue of January 
23rd, the retirement of —_ local superintendent of. the 
Severn and Wye joi the Great Western and 
Midiand companies, te to the abolition 
Each of the respective o —— iil now ‘deal 
with its own business, e. ae 


1t i¢,@ffigially announced thet Mr. W. A. hithe io 
assis’ ape Rebaindhmere Df st stone 


ree ea ae CN uote wien 


new position of deputy ehief mechanical eng:neer 
ment.oned in our issue of May 23rd last, will now devote 
himseif wholly to his new duties. 







1N our issue eietes pb we ene to the Fuller. 
oot eee coal which is being 
tried on is Lehigh hg Vale away of of America. We are 
now informed that has been recently 


supplied for use oo New Sauth ' South Wales Government 
Railway, and that complete coal pulverising plants with 


State Railways and the Italian State Railways. The 
latter plant is to investigate the practicability of firing 
Italian lignite, of which there are considerable quantities, 
in place of imported and expensive high-grade coal. 

THE report of Colonel Pringle on the collision of Novem- 
ber 3rd at the Streatham Junction South signal box 
of the London, Brighton and South Coast Railway shows 
that the accident was due to the driver of the light engine 
allowing his engine to run past a signal which he knew was 
not applicable to the direction which his engine required 
to take, and to his failure to observe that he was standing 
on the wrong side of facing points which had to be reversed ; 
also to the signalman for neglecting to observe the position 
of the engine before he reversed the points. Track- 
circuiting of this complicated and busy junction is recom- 
mended. 

Wrra the high costand slow supply of new locomotives 
some American railways are increasing the efficiency of old 
eay.nes of the smaller class by means of superheaters, new 
valve gears, &c., while some are rebuilding and enlarging 
such engines. Ona the Northern Pacifie Railway goods 
engines of the 2-6-2 type have been converted to the 
2-8-2 type, with increased boiler efficiency and 20 per 
cent. in tractive effort, though with lower boiler 
pressure, Tas codpnatign eure baasbenea ty 1906. Larger | * 
cylinders with valves were applied, the boiler 
barrel by a 57in. course next to the smoke-box, 
a superheater added, and new cast steel frames fitted. 
oe ee a ee 

x 

We have received from Drewry Car Company, 
Limited, a ¢ ptreeey Sey written by a 
user Priseand ofiem's 20 horse-power railway inspection 
cars, a8 wot dh aglissogeagh of ths he actual car. The writer 
is most enthusiastic as to the vehicle, which, he says, has 
certainly been running for seven years and has really 
given remarkable service. It has been constantly in use, 
invariably doing from 2000 to 2500 kiloms. and sometimes 
going as high as 3500 kiloms. per month. It is still in 
good condition, as is quite evident, as far as externals are 
concerned, from the photograph, and no gear wheels have 
been changed, the gearing, in fact, being described as 
being ‘‘ as good as new.” The company informs us that 
the line on which the car is operating is of a difficult nature 
with heavy gradients, and mounts to a high altitude. 


Accorvinea to the Board of Trade returns the exports 
of railway material during the twelve months ended 
December 3lst last, were of the following value—the 
corresponding figures for 1918 are shown in brackets :-- 
Locomotives, £1,781,234 (£1,075,922); rails, £2,009,184 
(£484,200); carriages, £594,352 (£561,476); wagons, 
£2,374,142 (£328,811); wheels and.axles, £821,575 
(£344,468); tires and axles, £900,955 (£619,759); chairs 
and metal sleepers, £317,704 (£164,090); miscellaneous 
permanent way, £778,905 (£557,033); total permanent 
way, £3,143,142 (£1,221,095). The weight of the rails 
exported was 125,216 tons (26,335 tons) and of the chairs 
and metal sleepers 21,574 tons (10,173 tons). During 
December alone the locomotives exported were of a value 
of £381,711, of which there were :—-Argentine, £22,295 ; 
other countries in South America, £24,875 ; British South 
Africa, £137,126 ; Baweh: India, £55,658 ; and Australia, 
£11,520, 

\ staTemenT, under date January 7th, issued by tha 
Ministry of ort gives the financial results of railway 
onths of Soepemabe: and October last. 






the correctness of the 


in of the financial 
i £8,600 ite > pooner Be 


year ; next 
Jecrea mae? ferent of the current financial 
year, but, in o : : s erly the results for 
September and #40 een tho effects of the 


strike of September 27th to October 5th inclusive—we 
must refer to Laat White. te Pape se Cand. 402. For August 
passenger 11,156,123, goods recei 
£6,026,863, "Gocorameat trafic £1,782,525, total 
receipts £18,965,511. For September the be Sm ype 
figures were £8,428,358, £6,268,236, £1,497,507, 
£16,194,101 respectively. For October they were 
£7,084,233, £6,406,349, £1,349,000, and £14,839,582. The 
August expenditure of £14, 641,928 became £14,373,741 
in September and £14,871,436 in October. 





WRITING to fi Contract Record concerning some long ‘Tan last horse- ‘hia fire-engine remaining in the 
piles used in dock’ construction in Canada, the Vancouver | London Fire Brigade has re-ngiie r to the Science 
eee! Commnay “ag i that over one thousand creosoted | Museum, South Kensington. 

— Ped = xl ba ag Psper Bit orathcatos cia The e SMELTING of tin by electric furnace has been commenced 
actetiSev-aihare-ceae FP while. ’ in a Brantford, Ontario, plant which has an initial pro- 
such lengths, not frequent, occur | duction of two tons of metal a day. 

in sufficient numbers to warrant carrying in stock quite a 

number of green piles 100ft. to 130ft. long against the | *#!HE annual dance in aid of the Royal Metal Trades 

requirements for prompt delivery. bie oo & will be held in nes i Rooms, Royal 
ace Ho ensington, on Friday, 

Tue Australian grass tree, locally known as the “ black- | commencing at 7 Ofek.” ce tc ma 

Worx has commenced in Canada on the erection of a 
power transmission line to carry 4000 horse-power from 
Winnipeg to Portage la Prairie,Man. The }ine will be 
60 miies iong and the estimated cost is about 350,000 dols. 

PREPARATIONS =. being made in South Africa for 
mining some seams of vil shale at Geluk, near Wakker- 
stroom. There are seams varying from 3{t. to 20ft. 
.| in thickness, and it it is said that they can be worked very 
cheaply on the adit system. 

are informed vad the National Couneil of the 















i "As suporieen ig beieg eddie WG ite TE Owens, 
Buru through Saranda into nee Keonjhar and Bonk who has had experience in foreshore protection in Sussex, 


States of Orissa. The Pansira Buru deposit shows a body | om the value of wood biocks as a surface for sea walls. 
of high-grade hematite out 400ft. thick and 1300ft. The blocks are laid with the end of the grain exposed, 
with a steep dip, down which the deposit has been e: | with the object of preventing the concrete wall from being 
+ AS a -yacerpeaeon per ay ate eroded by the sea. 

3 Steel Company, a Ir is proposed to institute an aerial service for the 
analysis tho following a ag oo hie 33 rtation of passengers and merchandise between 
managanese, 0.06 ; phosphorus, 0. the United States of Amorién Amerié¢a and the Island of Jamaica, 


In the course of a paper on “ The. heise of Concrete | vid Havana and Santiago in Cuba. An aviation station 
Surfaces Exposed to Sea Action,” read before the Concrete | will be constructed at Miami or at Key West, in Florida. 
Institute, Mr. J. S.. Owens said that the conditions govern: |:Theservice will, it is anticipated, most probably be started 
ing the rate of attrition are extremely variable, the most | befor@\the end of the present winter. 
important being the violence of the storms experienced. A society for the organisation of the refrigeration 
The coast of Sussex faces nearly south andthe foreshore industry is being established in Japan: Foodstuffs will 
is covered with coarse flint shingle, varying in size from | he conveyed from Manchuria to Japan in ships fitted up 
perhaps jin. up to 4in. in diameter. Under such con- | with refrigerating apparatus. Big refrigerating factories 
ditions concrete near high-water mark made from flint | are to be constructed at Darien, Fousan, Moji, Kobe, 
shingle was found to wear away at the rate of about 4in. | Yokohama, Tokio, and Tsingtao, and all railways will be 
to 6in. in a year. Concrete made from Elvan granite | provided with refrigerator vans. The society’s capital is 
blocks pre-cast and only set in the face work when well | fixed at about two million pounds sterling. 
seasoned, wore away in some cases to the extent of 6in. ; r RRS : . 
to Ift. in four years. In another case, on the same shore, A FLEET of nine vessels is being built in America with 
where the experiment was made of facing a seawall with | the ovject of carrying iron ore from Chile and Cuba to 
flint boulders 4in. in diameter, set carefully in the face | Baltimore. They are 469ft. long by 57ft. beam, and have 
close together, it was found that these boulders had been | ® ™0ulded depth of 37ft. Each ship has three holds, with 
worn away in the course of about five years. six hatches, ranging from 26ft. wide by 33ft. long to 37it. 

. pga . : by 39ft., and will carry 11,500 tons of ore. Loading, it 

A vertical boiler 4ft. in diameter by 9ft. high, estimated | ig said, will be effected in 5} hours, and arrangements are 
to be over stem years old, exploded at Chatts Colliery, | +o be made whereby unloading can be done equally 

Yorkshire, on June 5th last. Examination of the wreck expeditiously. 
showed that the fire-box plate had wasted away from jin. ee ; ; : 

3 Wira a view to speeding up boring operations for 
thick to / qin. in one place, and the corrosion was of such : : = 

en nature as to be difficult to discover by external petroleum in Bahia B.anca a visit was recently made by 

The boiler had been idle for a large part of the Minister of Agriculture to the petroleum fields situated 
its a failed at a pressure of 45 Ib. square inch. | 2©8t the station of Challaco, on the Southern Railway 
In commenting on the mi the Board of Trade Engi- between Neuquen and Zapala. One of the wells, at a 

fe BE how the report on the depth of 615 m., is in working, but details of the output, 
anger of relying on visual inspec- which is reported to be satisfactory, are lacking. Three 
, without taking the ordinary other homens reach a depth of 413 m., 138 m., and 52 m. 
precaution to ascertain the thickness of the plates by | TsPectively- 
drilling. Judging by the condition of the riaaaren edge| Steps are being taken by the Federation of British 
of the plate, it would appear that a hammer test would | Industries, in consultation with other important bodies, 
have indicated the advisability of drilling the plate to | to summon a national conference of manufacturers and 
ascertain its actual thickness. It is, however, somewhat | producers in order to provide an opportunity to lay before 
surprising that this fire-box should have collapsed in such | the Government and the pubic the views of the leaders 
@ manner at a pressure of 45 Ib. per square inch. in —, and eames ~ — — of foe 4s Se 
imney : 9 ge prob.ems now confronting the country. Among these 
Co mga built ae : ee earn yon pee quest’ons are issues of such outstanding and vital interest 
smelting company: ‘The ehimnoy’ is chiefly noteworthy | %? our esonomie future as nationalisal on and transport 

t of th i — ’ 3 @2 : ‘ 
paighnnous acid ras B sevensccomy Sidibuntlig bo font S457 4 sa February 10th and 11th. 
cent., from damaging the structure. It has been lined Tue scheme for the improvement of Vancouver harbour, 
throughout with 4in. perforated brick separated from the | on which work is about to be commenced, provides for a 
outer wall by a 2in. space. .The lining is supported on | new pier, 1200ft. long, on Burrard Inlet, which will afford 
corbels built out from inside of the wall, and is divided | a deep-water harbour, well protected, and approached 
into twelve sections ranging from 15ft. to 30tt. in height, | from Engush Bay and the Pacific Ocean by the First 
so that in case any part of it becomes damaged that part | Narrows, the waterway of which is now about 1000ft. 
may be removed and replaced without much harm to the | wide by 32ft. deep mes tna The pier will giv . 
remainder. In order partially to seal the air space between | accommodation for four large modern steamers; each 
the top of each section of the lining and the ie“ of the | berth will have two-storey reinforced concrete sheds 
corbels directly overhead a sheet of lead was embedded in | equipped with mechanical appliances for handling cargo. 
the corbel brickwork and bent downwards over the open- | The work will involve -erreeyg ayy Sa oe 
ing and extended an inch below the top of the lining. | filling. The cost is estima at 5, ols e 
The top of the chimney has a terra cotta cap about fin, Canadian-Pacific Railway has also prepared plans for 
thick, while the inside surface of the lining and the ouf- | a pier on Burrard Inlet, which will be 700ft. long. 
side surface ot the top 50ft. of the shatt were painted with} Jn an article describing the various public works which 
silicate of soda as an additional protection against acid. | prust shortly be put in baa in Bonth Atrion, mrs only 

Wrairttne to Indian Engineering, Mr. J. A. L. Waddell recently been commen t ritish Sout ‘rican 
says that he has made an elaborate investigation. on | Export Gazette says that the total expenditure will amount 
economic span lengths for simple truss bridges on various ieabout £6,000,000. Capetown, for example, has to com- 
types of foundation, and has found that for crossings | plete important drainage and sewage disposal work, and 
where there is no bed rock or other hard material for the | its £108,000 Steenbras water scheme, both of which have 
foundations the economic span lengths are decid a been eeed by. cena to Parag x Piping — Sead 
shorter than American bridge engineers have imagi essential materials in an electricity 
For instance, in the case of low-level structures with pile | scheme to cost £180,550. Johannesburg has in hand a 
foundations it is economical to adopt spans so short as| programme involving an expenditure of £2,000,000, in- 
to warrant the use of plate girder construction, and for| cluding a new railway station costing £500,000. At 

ordinary high-level structures the economic span len Pretoria the commitments amount to at least £1,500,000. 
is only 175ft. For double-track railway bridges with | Durban is responsible for a £500.000 water supply scheme, 
piers resting on sand or gravel the economic span length | and contemplates a new electric power station ; Pieter- 
varies from 275ft. for a depth of 100ft. cate extreme | maritzburg is the construction of a large 
low water to 430ft. for Bath oy of 250ft. below the same. | reservoir, and extensive additions to its electricity plant ; 
It is shown also that a ion of 25ft. in either direction | Kimberley is concerned with a £300,000 sewerage scheme. 
from the economic span length does not materially alter | There are also to be new or extended electricity works at 









pts 
the cost of the structure. Hence if the foundations of any | Kingwill‘amstown, Queenstown, Mossel Bay, See arama 
auto- 


proposed “pean d railway bridge for an Indian river | and Worcester; waterworks at Victoria West 

were 100ft. deep, and if there were any possibility of the | matic telephones at Port Elizabeth and Dordrecht ; while 
stream ever being made navigable, it would pay to adopt | at — Marques the Port and Railway Council 
a series of spans each 250ft. long or even somewhat shorter to spend £500,000 on public works; and at 
There would be no difficulty in converting any one of | Nairobi, in British East Africa, £30,000 is to be spent on 


these into a lift span. public institutions, 
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ELECTRIC JIB CRANES AT DOVER HARBOUR 
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(For description see page 111) 
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38-TON CRANES AND ENTRANCE TO S.E. AND C.R. NEW MARINE STATION 
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The Moulders. 


Ir is rarely that a strike of such a sinister nature as, 
that of the moulders attracts so little public.attention. 
The men were out for eighteen weeks; they threw 
thousands of other workers out of employment ; they 
crippled the engineering industry in an incalculable 
degree and hindered the recovery of the rate of 
exchange ; but the public could with difficulty be 
stirred up to take even a passing interest in the dis- 
pute. For many weeks the daily Press barely touched 
upon the matter, and only towards the end did it 
devote as much space to it as it gave to a local football 
match, and not half what it devoted to a boxing con- 
test or a new film. As it seems probable that in the 
near future the only power of restraining recalcitrant 
workmen or their unions will reside in the pressure of 
public opinion, we cannot but regret that a fuller 
appreciation of the interaction of all the industrial 
factors in the kingdom doesnot exist. If the inhabi- 
tants are immediately disturbed, as by a transport 
strike, an electric strike, or a theatre strike, they 
demand full information about the course of events ; 
but if their comfort or pleasure is not interfered with 
they will not trouble their heads with the details of 
the dispute and are indifferent as to its progress. We 
say, and say very earnestly to our daily contempo- 
raries, vhat in cases of this kind they must in the 
future depart from their rule of giving the public 
what it wants and give it what it ought to have. It 
is not right to rely on the trade newspapers; they 
only reach a limited portion of the population, and 
it is becoming every day more and more imperative 
that the whole country should consider strikes, how- 
ever sectional or however local they may be, as 
national affairs. One does not neglect a whitlow 
because a single finger is affected ;. the efficiency of the 
sufferer is diminished as a whole ; he not only loses 
the use of his finger, but the irritation disturbs more 
or less all his activities. Strikes should be regarded 
in the same light as a local ailment ; every one, how- 
ever small, impairs in a greater or less degree the health 
of the whole community. 

The strike ended as it was right and proper that it 
should end: in the complete defeat of the men. We 
use these hard words with intention. There has of 
late years been a marked inclination always to look 
for an easy way out for strikers, always to find some 
means of relieving them from humiliation. We 
believe it to be a bad policy, for it gives the unions the 
impression that they are invariably successful and 
encourages them to repeat their efforts. They do not 
hesitate to claim, even on doubtful grounds, victory 
over their employers, and they must, if they are right 

patie be prepared to acknowledge defeat. when 

have suffered 1t. We are well aware of the danger 
that if the present leaders of trades unions, of whom 
many are moderate men, fail to win they will be turned 
out and replaced by others of more violent disposition. 
The risk is probably worth running, for if the new men 
also fail and are told bluntly that they have failed, it 
may be hoped that in course of time the futility of 
illegal strikes will be brought home to the rank and 
file. In any case it cannot be doubted that the 
present method—that of finding a loophole for the 
unions to escape—tends to encourage rather than to 
discourage the strike habit. The defeat of the iron- 
moulders will, we believe, be a salutary lesson, not 


22|only to the men, but to the employers and to the 


Ministry of Labour. The strike has cost the country 
a great deal of money, but had the Engineering 
Employers’ Federation given way it would in the long 
run have cost a great deal more, for it is inconceivable 
that. an increase of fifteen shillings to the moulders 
would not have been followed by similar or even 
greater demands from other artisans. -The strikers’ 
action was inexcusable, and was only made’ legally 
right by procedure which savoured of sharp practice. 
Technically they did not break a bond, but morally 





‘| that has been too rarely tried of late years. 





they did so. Had the employers done what the men 
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did no word the unions could find would: have been 

too hard for them. It is possibly the fact, as many 
people hold, thes the, thitoe mahal sail. th alone 

responsible and that the strike had a backing 

than appeared. We do not know, and. 

is now one of relatively little weight. The matter of 

real importance is that after*a prolongedg the 

moulders have failed to get what they demanded and 

notice | that they receive no more—the additional five 

—than would have come to them without a single 

hour’s interruption of work. 

There is unfortunately no way of stopping illegal 
strikes. Many devices have n 8 and 
several plans have been tried. All have >. the 
result is always the same. Ifthe men resolve to fight, 
nothing can stop them, and however eager’ their 
leaders may be to acknowledge constituted authority 
or abide vs their bonds, they are swept off their feet 
by the rout marshalled by some new-found leader. 
There was one method that. might have been of avail, 
but it is for ever ruled.out by the Trades Disputes Act 
—we mean, of course, the liability of the union funds 
to pay damages for tortious.acts. There is — other 

tis to 

fight the matter out to @ clear finish. . Once a strike 
had’ been declared illegal no negotiations of any’ kind 
should be entered into ; it should be carried on to the 
bitter end. Severe as ‘the trial might be, we believe 
that im the long run it would be proved worth while 
by the diminishment of industrial strife. 


The Working of German Railways. 


Ir has been decided to amalgamate all the State 
railways in Germany into one unified system in the 
near future. As a consequence, we venture to predict 
that the true position of the Prussian-Hessen railways, 
which the advocates of State ownership in different 
countries have frequently described as remark- 
ably remunerative, will be made clear. It was 
pointed out in this journal some time ago, on the 
basis of German official figures, that if the capital 
expenditure on the acquisition, construction, and 
extension of the Prussian-Hessen railways had been 
on the same scale as in the United Kingdom, it would 
have been impossible for these German railways— 
which, we may recall, are about the same length 
as the railways of the United Kingdom—after pro- 
viding for redemption of debt, to yield any net profits 
or surplus to the State. In considering the question 
from this point of view, it has to be borne m mind 
that prior to the war, despite the gradual redemption 
of the old debt, the new capital expenditure on the 
railways was always growing to a greater extent than’ 
the amount of the debt, which was being redeemed 
annually. It is, however, now admitted that the 
working of the railways resulted in a deficit for 1919 
of 3,250,000,000 marks (pre-war value £162,500,000), 
and it is calculated that the increases’ in wages, which 
have just been granted to the railway men in the West 
of Germany in order to induce them to abandon the 
strike and return to work, have placed a further 
burden of 2,000,000,000 marks (pre-war £100,000,000) 
on the working of the Prussian-Hessian railways for 
the current year. 

It is not, however, with the great deficit incurred 
last year that we are concerned for the moment, 
but rather with recent questions and the future. 
The coal problem continues seriously to affect the 
efficient working of the railways. In former times the 
railways used to hold stocks capable of meeting the 
requirements of two to three months, but now it is 
impossible to get stocks for more than ten days’ 
working. During the course of recent negotiations 
between the Westphalian coalowners and the Govern- 
ment, when the former undertook to supply the 
railways with coal in sufficient quantities to permit 
of the maintenance of railway stocks for the ten days 
in question, a comparison was given of the amount 
of coal used by the Prussian-Hessen railways in 1913 
and in 1919. _ It is shown, for instance, that the con- 
sumption of coal by the locomotives in 1913 averaged 
14.40 tons per 1000 kiloms. (620 miles) run, whereas 
the average in 1919 amounted to 19.01 tons for this 
niileage. If, however, a few months in last year are 
taken separately, it is found that the locomotive 
consumption was 19.38 tons per 620 miles in June, 
19.80 tons in September, and 21.29 tons in October. 
The reasons for the great increase in the consumption 
are afforded by the defective condition of the loco- 
motives, the inferior lubricating oil available, the sub- 
stitution of iron for copper fire-boxes, and the poor 
quality of the coal supplied, containing from 20 to 
30 per-cent. of dross, as compared with from 7 to 10 

cent. in former years. All these circumstances 
frequently render it impossible to raise and main- 
tain sufficient steam pressure, and locomotives some- 
times are brought to a standstill on’ the track, and 
following trains on the same line are also held up for 
a time. In addition, the drivers and stokers are not 
so experienced as the men formerly in the service, 
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and their efherency has declined with the introduction 
of the eight-hour day.'- There are other contributory 


causes of the existing difficulties, including “the 
inability to get locomotive repairs promptly and 
efficiently executed in the State repair shops owing 


to the slackness of the men,’ and despite the con- 
siderably larger number employed, although condi- 
tions in this respect are said to be somewhat better 
in the many private works which are now entrusted 
with works of repair. 
A comparative scarcity of coal is expected to con- 
tinue for some time to come as a consequence of the 
obligation placed on Germany by the Treaty of Peace 
te deliver from 31,500,000 tons to 39,500,000 tons 
of coal per annum to France, Belgium, and Italy, the 
loss of the collieries in the district: of the Saar for a 
period of fifteen years, and the general inefficiency of 
the miners, notwithstanding that over 80,000 more 
men are now working at the pits in Prussia than in the 
former period of peace. It-is in these circumstances 
that the Government intends to accelerate the execu- 
tion of the long-projected scheme for the conversion 
of various: main lines to electric traction: In» this 
connection the Minister of Public Works recently 
invited. a company of ing manufacturers and 
scientists to hear what Herr Wittfeld, Principal of 
the Fuel Utilisation Department, had to say on the 
subject. According to his statements, it is mtended 
to adopt a uniform type of locomotive both for 
passenger and goods traffic, so as to simplify and 
cheapen the cost of construction and working. The 
idea is to establish power stations for the gasification 
of fuel and to use gas engines for driving the generators, 
whilst oil-fired locomotives are to be employed.for 
shunting purposes. At present two experimental 
lines are in course of construction. They are between 
Berlin, Spindlersfeld, and Johannisthal, and between 
Blankensee and Ohlsdorf, and they are, expected; to 
yield the necessary experience to permit of the con- 
version in the near future of two lines of from 124 to 
186 miles in length, these being. those between 
Magdeburg, Halle, and Leipsig, and the mountain 
railway Lauban and Konigszelt, Silesia, Among 
other proposed conversions are the Berlin City and 
Circle railways and,those between Berlin and Hanover, 
Berlin and Hamburg, Berlin and Stettin, and Berlin 
and Schneldemuhl. It is. probable that none of 
these schemes is entirely new, but if they are gradually 
carried out it will show that the military authorities, 
who have always consistently opposed the substitu- 
tion of electric for steam locomotion on main lines, 
no longer control the railways, although aviation has 
now weakened the theory of the relative invulner- 
ability of self-contained steam locomotive units. 








Random Reflections. 
[THIRD SERIEs. | 


Ir was once said of Roland’s 

P ying horse—by Heine,.if our memory 
een ay serves us—that he had all the 
virtues in the world and but one 

defect—he was dead! This witticism reeurred to 


us as we listened to Mr. Bergstrom reading an abstract | on 


of his paper on “‘ Water Power ” at the Institution of 
Mechanical Engineers on Friday last. It is an admir- 
able paper, excellent in all respects, and, if we may 
believe Dr. Dalby, likely to become ‘a “ classic” 
poor hard-used word, when will you find peace tonal 
to be frequently consulted in the coming years, but— 
a mighty but, a full-bodied comprehensive but, a 
tun amongst buts—it was an extremely bad paper tor 
discussion, As a lecture it would have had no serious 
defect. save its length.. But, then, a lecture is not 
intended to provoke discussion, and a paper is, or 
ought to be. Mr. Bergstrom dealt with power station 
after power station and turbine after turbine, but 
he did not raise, at any rate in the abstracts he gave, 
a single point around which debate could centre. We 
have no doubt that when the discussions are opened 
in other centres and renewed in London various 
speakers will speak little reviews of this spoken text+ 
book, but that, we submit, is not the highest level at 
which the Institution may aim. If Mr. Bergstrom had 
laid before the meeting one or two of the unresolved 
problems of hydraulic power development, we might 
have got a discussion in the proper sense of the word. 
He no doubt is conversant with those problems, but 
instead of presenting them he took the easier course 
of preparing a large number of descriptions in none 
of which do the problems stand out so clearly that 
the audience was likely to be able to seize upon them. 
The Institution, we are glad to know, is considering 
several reforms. We suggest to it that this paper 
raises a very important one. It cannot be pretended 
that there are no subjects for discussion—real dis- 
cussion. Have we not Uncle. Pumblechook’s word 
for it that there are always “‘ Plenty of subjects going 
about, for them that know how to put salt upon their 
tails. . » A man need not go far to find a 
subject, if he’s ready with his salt-box” ? Engineering 


year later Watt was again at Dolcoath, and wrote: 
very good ones and in good order.” Hence it is evident 


present them 
as may be, wi 
and advantage of -hearing 


ibly..and as briefly 


o Tt cobaao 


matter. 
* 


* es e & 
WE may take.it in round numbers 

i y that half the adult population of 
noome *8% Great. Britain welcomed the Times 
Income Tax, and that the other half did-not: Those 
that do not pay income tax like to see it large because 
they believe it relieves their pockets from other 
imposts, Miele ty bdeed hecntthes sted picbiens 
reduced because it bears m them directly, 
and because they Cote that peace burden should be 
more evenly distributed over the whole population. 
The matter may not be one of ial interest to 
engineers, but it is certainly one that affects them at 
least as much as any other section of the community, 
and we have not a particle of doubt that they will all 
welcome any arguments that can be made in favour 
of a reduction of that tax. Now, there are certain 
very obvious objections to @ high toll on incomes and 
others which are not quite so obvious. It is, for 
example—as we all know—a grave objection that 
when a tax is high it pays the Inland Revenue to tap 
every source to the uttermost, and as a consequence 
vexatious inquisitorial methods, absolutely repugnant 
to Britons, are set up. We cannot say how much 
harm these little vexations do, but we know they are 
sand in the wheels, and impair the efficiency of the 
machine. A far more serious matter which is not 
seen by the casual observer, particularly if he does 
not pay the tax, is that it has the same action as a 
direct levy upon commodities ; it tends to keep every- 
thing dear just when we all want to see them getting 
cheaper. If the workman who is such an ardent 
believer in a high income tax would but consider its 
effect upon the industrial companies which supply 
him with his daily needs, he might modify his opinions. 
A company that has to pay nearly one-third of its 
profits to the Government very naturally raises the 
prices of the goods it sells, and there is no probability 
that.they will get back to their old level till this 
enormous.charge on profits is diminished materially. 
Britons, as a rule, pay their income tax fairly cheer- 
fully when they have the means, because they believe 
that they get compensating advantages in the main- 
tenance of the Navy, the Army, and in various social 
amenities ; but they recognise now that they are 
being taxed so that they themselves may pay back 
to themselves the money they lent the State, and in 
these circumstances they not unnaturally ask if 
the Chancellor of the Exchequer cannot find some 
other way of getting the money, a way that will 
hamper them less in their effort. to reach new markets 
and extend their industries, and will distribute the 
burden more evenly. 
* 


* * * * 


READERS of Smiles may recall a 
reference to “ old Bonze, the engi- 
neer, @ very clever mechanic who 
positively refused) to undertake 
the erection of the proposed new engine at Wheal 
Union if Boulton and Watt were to be in any way 
concerned with it.’’ Bonze does not look a right name, 
and it is probable that many who have wondered 
at it have dismissed it as a nickname, and thought no 
more about it. But Mr. Rhys Jenkins, whose articles 
‘“‘ Links in the History of Engineering,” which 
appear from time to time in our columns, are sufficient 
proof of devotion to a fascinating subject, was not so 
easily satisfied, and when the memorials of James 
Watt came on loan to the Science Museum, South 
Kensington, he took the opportunity of studying 
the letters with some care, and he now tells us that 
he has little doubt that the name Watt wrote, was 
not Bonze, but Bouge, though in some places it might 
easily be taken for the former spelling. But there is 
not much to choose between Bonze and Bouge in the 
matter of probability, and Mr. Jenkins was unable to 
find. any local accounts of a Cornish engineer of the 
latter name. Then the ingenious idea occurred to 
him that the spelling adopted by Watt was phonetic, 
and that the “old Bonze” 6f Smiles was really 
the Bouge of Watt and Budge in fact. Now a Cornish 
engineer of the name of Budge was known; he is- 
referred to in the “Life of Trevithick,’’ Vol. L., 
page 150, as “a clever Cornish mechanic ”’ who “ had 
small workshops anda foundry at Tuckingmill”’ 
and who worked frequently for Trevithick, senior, 
prior to Watt’s appearance in Cornwall. We gather 
further that he was the inventor of the spiral barrel 
for steam whims, and we know that he began to 
build Murdock’s steam Furthermore, 
on page 21 of the same volume we have an extract 
from old  Trevithick’ in Dick’s father— 
account book of 1775, and under the Dolcoath 
New Engine there is ‘the following item “ Mr. Budge, 
for erecting the engine, £63.”” Watt, writing in 1777, 
says: “ [have not seen bouge yet. Iwas at 5 of his 
engines upon Friday and was far from seeing the 
wonders promised—they were 60, 63 and 70 inch 
cylinders at Doleoath and Wh’ Chance.” About a 


Old Bonze. 


“ Bouge took me to,see some of his engines which are 


ve the pleasure 
areal discussion at the 
Mechanicals—and ‘at rage, te Tnstitutions “for that 


Jeader..of Saturday last, on the 


one and the same n, and if po accept the former 
spelling "ims Round dt ta the: Bowe of Smiles; ‘we must 
congratulate Mr, Jenkins on ssc Sr cleared up an 
interesting little p: But we hope some Cornish. 
man will tell ‘us if Watt's phonetic rendering of the 


name is correct. 
* 


* * * * 
THE present exalted price of petrol 
and the prospect of an immediate 
rise of at least sevenpence a gallon 
is having one good* éffect. For 
meny years the advocates of power aleohol drummed 
upon the deaf ears of successive’ Governments. 
Deputations were’ received, committees were 
appointed, investigations were made, but nothing 
was ever done. The question was always postponed 
to a more convenient season, as, notably, by the 
Committee of 1904, which reported that close i inquiry 
into the matter might be deferred till the price of 
petrol rose into equality with that of alcohol. The 


er Pisiutigh the A as of alcohol to that of 


In the autumn of 
1917 eee two oy were approaching parity in. price, 
and another 


Power Alcohol. 


Committee was therefore 
sig ge This Committee took a larger view than 
and, by new conditions, made 
a 5 which could not be at once pigeon-holed. 
Tt studied the question of the production of alcohol 
in the Empire asa whole, instead of in the United 
Kingdom alone, and, of course, found—no one could 
help it—that the means presented by the 
Empire for alcohol production are enormous. As 
a single example we may mention the mahua or mahwa 
tree of the Central Provinces of India, of which the 
flowers. render ninety gallons per ton. It stands at 
present easily in the first place as a source of alcohol, 
but. only, perhaps, because others have not been 
investigated. The report, as we have said, com- 
maded attention. It was referred to the Department 
of Scientific and Industrial Research for further 
investigation, and it is: satisfactory to know that 
Colonel Sir Frederic Nathan has been recently 
appointed to carry out the work for the Fuel Research 
Board. Sir Frederic is known as an authority on 
explosives of a violent nature ; but it may be recalled 
that he was chairman of the Advisory Committee on 
Alcohol Supplies for War Purposes, and he has there- 
fore an intimate. knowledge of the industrial and 
economie conditions.. Of course, am immediate result 
is not to be looked for. Months must pass before 
the Fuel Board makes its report, and many more must 
elapse before the Government of the day introduces 
the changes in its excise regulations. Power 
alcohol will never make progress until it is regarded 
sympathetically by the Government, and efforts are 
made to encourage its production, and even whilst 
the industrial and scientific questions are being con- 
sidered preparations should be made to meet the 
resistance which will be encountered as soon as an 
attempt is made to establish the new industry on an 


economic scale, 


TuE second part of the paper which 
Mr. H. Mensforth read before the 
Manchester Association of Engi- 
neers on Saturday last is one of the 
best—-possibly the best—contribution to the science 
of factory management that has come our way, and 
we believe the reason“is ‘that the author never allows 
the desire for efficiency to outweigh his sympathy 
with the human » men and, women, boys and 
girls, who provide at once the most fascinating and 
most diffieult problems. of workshop organisation. 
The crying fault of a great miatiy schemes is that 
System designed,.as in the Taylor plan, to. replace 
head replaces ‘heart as well. Over and over again 
we have sided..with. those..who. oppose. movement 
study, stop-watching, route-ing, and so on, not because 
we could deny that they; might increase efficiency, 
but because we deem efficiency too highly bought at 
the cost of human happiness and contentment. We 
are glad indeed to have a man of Mr. Mensforth’s 
experience with us. ‘‘One main feature of Dr. 
Taylor’s system,’ he writes, “is the setting of task 
work—that is, a certain task must be performed in 
@ certain time for a certain payment. Any falling 
off in this task results in a very material reduction 
in the payment. The author has often asked him- 
self in his quiet moments if he would care to have 
this system applied to his own work, and has no 
hesitation in replying in the negative, and, further, 
in giving it as his considered opinion that whilst this 
system may be useful at the present time in some 
countries, it, like our piecework and other methods 
of payment by results, is not the final solution of the 
problem of production, in so far as incentive to work 
is concerned.” We quote the whole passage because 
it shows well Mr. Mensforth’s attitude, but we feel 
some regret that he has put both the Taylor system 
and payment by results under the same cloak. They 
differ very greatly, and in the essential particular 
that the latter does not interfere with the full liberty 
and individuality of the worker, whereas the former, 
at least in the hands of its more advanced advocates, 
does do so. But at the same time, we cannot but 
admire the ideal Mr. Mensforth keeps before him: the 
improvement of the general standard of intelligence 
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is bristling with problems, and, if only authors would 





that Bouge and Budge, of the Dolcoath engine, were 





in the shops to be followed by a “ conception of 
industry as a national service.” “Some way,” ‘he 
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writes, ‘must be found of making the employee feel | 


that; however humble his work may be, he is an essen- 
tial member of the team; and of developing again the 
pride of Graft and’ joy of ereative work which ‘has 
heen lost in recent years ‘largely by the development 
of the present-day undertakings of great magnitude.” 
That 18. a passage which may give us food for reflec- 
tion. over, the. week-end... We hope to return to, this 
excellent: paper. in. another. issue. 
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Shipbuilding in 1919. 








‘HE annual mary—prepared by Lloyd’s Register— 
of the mercantile shipbuilding of the world during the year 
1919 has just been published, and, as in pre-war timés, we 
give the gist of it in what follows.’ In considering the 


information ‘afforded, it should be borne in mind thatthe 


summary does not include warships, and that it takes into 
account only merchant vessels of 100 tons gross and up- 
wards that were launched in,1919, whether they were com- 
pleted during the year or are still under construction. 
Vessels having internal combustion engines and sailing 
vessels fitted with auxiliary power are included with 
steamers, It should be noted, furthermore, that figures 
regarding the output during the war period are only shown 
for allied and neutral countries, and that complete totals 
for Germany not being available for the year 1919, no 
figures are shown for that country. 


UNITED KINGDOM. 


Particulars of Total Output.—-During the year 1919 there 
were launched in the United Kingdom 612 merchant vessels 
of 1,620,442 tons, viz., 541 steamers of 1,584,920 tons and 
71 barges of 35,522 tons. These vessels were all built of 
steel, with the exception of one wooden steamer and 53 
vessels of reinforced concrete, of which 41 were barges 
and were without propelling machinery: . Not a sing‘e 
sailing vessel was launched during the year. 

The figures were 311,711 tons below the record figures 
of 1913, and represented an output 11.2 per cent. lower 
than the average of the three pre-war years 1911-13; 
they were, however, higher than the totals for the four 
years 1915-18, the present total being 272,322 tons and 
457,546 tons larger than those for 1918 and 1917 respec- 
tively. It should be noted, however, that the tonnage 
shown as launched during the war period does not include 
vessels being built to the order of the Government for 
other than mercantile purposes. 

Size and Type of Vessels.—The returns for 1919 show 
that 127 vessels of between 5000 and 6000 tons each and 
62 vessels of 6000 tons and upwards were launthed. 
The following were of over 10,000 tons each ;—Arundel 
Castle, 22,150 tons; Cameronia, 16,000 tons; Oropesa, 
14,000 tons ; San Fernando, 13,056 tons. 

Of the steamers being built on the Isherwood system of 
longitudinal framing, 14, with a gross tonnage of 80,193 
tons, were launched. Including 12 of these vessels, with 
a tonnage of 68,112 tons, there were launched during 1919 
22 steamers, of 126,388 tons, for the carriage of oil in bulk. 
The returns also include 53 vesse:s of 32,467 tons built 
of reinforced concrete, 102 trawiers, and a large number 
of vessels designed for Channel, coasting, and other special 
services. 

The average tonnage of steamers launched in the United 
Kingdom during 1919 was -2930 tons ; but, if steamers of 
less than 500 tons be excluded, the average reached 4006 
tons, compared with 4593 tons in 1918, 4933 tons in 1917, 
4080 tons in 1916, 3791 tons in 1915, and 4460 tons in 1914. 

Vessels Fitted with Turbines or with Internal Combustion 
Engines.—The launches for the year inciude 17 steamers, 
with a total tonnage of 148,188 tons, which will be fitted 
with steam turbines, and 5 vessels of 32,936 tons, which 
will have Diesel engines. The four largest vessels men- 
tioned above are all to be fitted with geared turbines. 
The largest Diesel-engined vessel launched during the 
year is of 6980 tons. 

Output of Leading Ports.—The Glasgow district occupies 
first place amongst the shipbuilding centres of the country, 
showing ari output ¢f 337,030 tons. . Then follow Sunder- 
land, 274,283 tons; Newcastle, 239,836 tons; Belfast, 
213,720 tons; Greenock, 188,717 tons; Midd!esbrough, 
119,943 tons; and West Hart’epool, $2,233 tons. The 
largest increase, as compared with 1918, took place on the 
Clyde, the figures for which were 176,987 tons higher 
than the preyious. year. The increase for Belfast was 
65,461 tons, while in the Newcastle and Hart!epool dis- 
tricts there was an actual decrease of 26,758 tons and 
18,180 tons res: ively. 

Progress of Shipbuilding During the Year.—As regards 
the movement of the shipbuilding industry during the 
course of 1919, Lloyd’s Register quarterly returns show 
that at the opening of the year 1,979,952 tons were actually 
under construction in the United Kingdom. A steady 
increase has taken place since then. The March returns 
showed an increase of about 275,000 tons, the June returns 
269,000 tons, and the ‘returns 293,000 tons. 
The amount of tonnage being built at the end of December, 
1919, reached the enormous figure of 2,994,249 tons— 
that is, a further increase of 177,000 tons—so that the 
total tonnage now under construction is 1,014,000 tons 
higher than the work in hand twelve months ago. It 
may be of interest to compare the December figures with 
those for June, 1914, namely, 1,722,124 tons, and with the 
“* record ’’ pre-war figures of March, 1913, namely, 2,063,694 
tons, which figure is 930,555 tons less than the work in 
hand at the end of 1919. 

Although the vessels of over 10,000 tons each launched 
during 1919 only amount to 4, it may be stated that there 
are now under construction no less than 55 vessels, each 
one exceeding 10,000 tons, 22 of which are of 15,000 tons 


and above. 
OTHER COUNTRIES. 


Particulars of Total Output.—Outside the United King- 
dom there were launched during the year 1871 merchant 
vessels | of 5,524,107 _ tons—-1554. steamers and motor 
vessels of 5,203,712 tons and 317 sailing vesse’s and barges 
of 320,395 tons. The figures show an increase of 1,424,783 
tons, as Co: with those for 1918, and are 4,123,378 
tons higher than those for 1913, the pre-war record year, 
equal to an increase of 294 per cent. 
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which cannot be described as réal sailing vessels. During 
1919 there were launched 10 steamers ‘6f)20,455 tons 
built of reinforced concrete, two of which, which are being 
built in the United States; are of about 5000 tons eath. 

The countries in which the largestoutput has taken place 
during the year under review dre the United States, 
Japan, and Canada. The totals for these countries 
amount to 4,958,532 tons, and accountfor néarly 90 per 
cent. of the total output abroad. ™ 


Unirep Sates. 


Particular of Total Output.—The output for the year 
1919, namely, 4,075,385 tons, was 1,042,000 tons higher 
than during 1918. The whole of the increase was due to the 
larger amount of steel steam tonnage launched during the 
year, which reached about 1,431,000 tons more than i 
1918. The wood tonnage, on the other hand, dec 
by nearly 415,000 tons, and is under 13 per cent. of the 
total output of the United States, as compared with over 
31 per cent. for 1918. A remarkable increase took place 
in the tonnage launched on the Atlantic coast, which has 
reached 1,973,755 tons, or 1,020,000 tons more than the 
output of last year. The tonnage Jaunched on the Great 
Lakes was 495,559 tons, about 64,000 tons more than in 
1918, and all of it consists of steel steamers intended for sea- 
going purposes. The total output of the United States 
was 57 per cent. of the world’s combined output for 1919, 
and nearly 74 per cent. of the total launched abroad. 

Size and Type of Vessels —The ‘total figures for the 
United States comprised over 1,900,000 tons of vessels to 
be fitted with steam turbines, and about 43,000 tons of 
vessels to be fitted with internal combustion engines, 12 of 
which. are of between 2000 and 3000 tens and one of 6099 
tons. : Sixty steamers for the carriage of cil in bulk, with 
a. tonnage of about 370,000 tons, were launched: 49 of 
these. vessels of 326,000 tons were built on the Isherwood 
system of longitudinal framing, and, in addition, 115 other 
vessels of .about. 714,000. tons were also built on this 
system. The total figures comprised 137 steamers, each 
of between 5000 and 6000 tons, 251 of between 6000 and 
10,000 tons, and 5 vessels of over 10,000 tons each. . These 
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vessels—the largest launched abroad during the year— 
are three turbine steamers of about .15,000 tons each, 


launched by the New York Shipbuilding Corporation at 
Camden, N.J., - two turbine ers of 10,798 tons 
each, by| the Bethlehem Ship Corporation at 
Quincy, Mass. 

The number of wood’ vessels’ of over 2000 tons each 
launched ng the year amounted to 168, of which 103 
were ste ena the others s 
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stea: 51 of which were of between 1000 and 1200 tons, 
|and six of between 2000 and 2700. . The tonnage 
launched in the other British i ret 87,464 
tons, by far the largest total on record. Half of this 


tonnage represented the output of the Hong-Kong dis- 
trict, where eight vessels of between 5000 and 5806 tons 
each were launched. The total tonnage launched in all 
the British Dominions during 1919, wamely 358,728 tons, 
was 78,824 tons more than in 1918, and nearly equalled 
the combined output for the'ten years 1908-17. 


HoLianp. 


The total tonnage launched during 1919—137,086 tons 
—-was 63,000 tons higher than the 1918 figures, but was 
still about 43,000 tons less than the record figures reached 
in 1916. As usual, the figures do not include vessels 
exclusively intended for river navigation’ Only three 
vessels of more than 5000 tons each were launched, viz., 
two of between 7000 tons and 7500 tons at Rotterdam 
and one of 9700 tons at Amsterdam. 


ScaANDINAVIAN COUNTRIES. 


The total tonnage launched in Denmark, Norway, and 
Sweden amounted to 146,315 tons, which was 32,859 tons 
higher than the output for 1918. The increase was fairly 
divided amongst the three countries. The total figures 
included. three vessels of over 4000 tons each Jaunched in 
Sweden, and one in Denmark of 9050 tons, viz., the Afrika, 
which..is. the. 1 vessel fitted with Diesel engines 
launched in the world during 1919. 


Traty. 


The total figures for Italy—82,713 tons—included for 
the first time the output of Trieste, which amounted to 
23,513 tons. The totals comprise ninesteamers of between 
5000 and 6000 tons, and three of between 6000 and 8500 
tons, the largest..being the Monte Grappa, launched at 
Trieste. : 

SPAIN. 

The output of Spain during 1919 reached 52,609 tons, 
an increase of over 35,000 tons as compared with 1918. 
The largest vessel launched was the Arno Mendi, of about 
5700 tons, which was built at Bilbao. 


TONNAGE BEING BUILT ABROAD DURING THE 
YEAR, 


The work in hand at the beginning of 1919 amounted to 
4,942,000 tons. The figures for the end of March had 
increased to 5,541,000 tons, thus reaching the highest 
total recorded in Lloyd’s Register returns. A continuous 
decrease has taken place since then and at the end of 
1919 the tonnage in hand was 4,867,000 tons, namely, 
674,000 tons less than at the end of March. The pre-war 
record was reached at the end of June, 1913, when 1,443,000 
tons were under construction abroad. The present figures 
are therefore 3,424,000 tons higher, or an increase of 237 
per eent., although 12 per cent. lower than the total being 
built at the end of March, 1919. These results are entirely 
due, however, to the-decrease which has taken place in 
the tonnage under construction in the United States since 
the end of March, 1919, and which amounted to 1,218,000 
tons during the nine months. Taking into account only 

tonnage being built-in other countries abroad, Lloyd's 
Register quarterly returns show that a steady increase 
has occurred throughout the year, and that the tonnage 
being built at the end of 1919 was 544,000 tons more than 
the work in hand at the end of 1918. The countries having 
the largest amount of tonnage under construction at the 
end of 1919 were :—United States of America, 2,966,000 
tons; Holland, 328,000 tons; Italy, 314,000 tons; and 
Japan, 309,000 tons. 

SUMMARY OF WORLD’S OUTPUT. 


The total output during 1919 was 7,144,549 tens, which 
is an increase of 1,697,000 tons as compared with 1918 and 
3,811,000 tons more than the output for 1913, which was 
the pre-war record year. The larger of the accom- 
panying diagrams indicates quite’ clearly the enormous 
increase in the tonnage launched during 1919 as compared 
with recent years. It is of interest to note that the pre- 
vious highest totals during the last twenty years were 
reached in 1901, 1906, and 1913, while the lowest figures 
were recorded in 19064, 1909, and 1915. 
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STEAM NAVVY.ON CATERPILLAR..TRACKS 


THE BUCYRUS COMPANY, SOUTH MILWAUKEE, WIS., ENGINEERS 





A Steam Navvy on Caterpillar 
Tracks. 


THE work of preparing the site for a large tea and cocoa 
factory which is to be erected near Harrow is entailing a 
large amount of levelling work, and with the object of 
carrying out these earthworks as expeditiously as possible 
the contractors are employing a light steam navvy run- 
ning on caterpillar tracks. Both steam navvies and 
caterpillar tracks are, of course, mechanisms with well. 
established reputations, but in view of the fact that it is 
comparatively novel in this country to combine the two 
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times stuck on the teeth of the shovel and did not readily 
fall out into the truck. 4 
The steam navvy, or revolving steam shovel, as it would 
be called in America, is made by the Bucyrus Company, of 
South Milwaukee, Wis.,°U.S.A., which is represented in 
this country by George F. West and Co., of Iddesleigh 
House, Westminster. It has a dipper with a nominal 
capacity of two-thirds of a cubie yard, but when heaped 
up it will carry three-quarters of a yard, while its weight 
in working order is about 23} tons. The outstanding 
feature of the machine, as we have already suggested, is 
the provision of two caterpillar tracks in place of the usual 
travelling wheels. The caterpillar tracks are built quite 
separately from the rest of the undercarriage, and are 





























poss to employ cast steel feet in future, as the wooden ones 
are liable to get broken when ‘the navvy is on rough 
ground. The caterpillar \tracks,are driven, through the 
rear sprockets, by heavy flat link chains on either side of the 
machine, _The ehains are worked by. a cross shaft, at the 
centre of the underframe, which 8 with a vertical shaft 
running through the central pivot and communicating 
with the main engine by means of a dog clutch. Each 
chain is provided with a jockey pulley to take’ up slack, 
and can be coupled with or disengaged from ‘its track 
sprocket by means of a multiple jaw clutch. By manipu- 
lating these clutches the machine can be-steered round 
corners. The tracks are 2ft. wide by 8ft. 4in. long between 
the centres\‘of the sprockets,’ so awe considering tho 
ecevices between the adjacent feet as being fully effective 
as regards supporting purposes, the bearing area on the 
ground is about 33 square feet and the bearing pressure 
16 cwt. per square foot. The of travelling is about 
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three-quarters of.a mile per hour, while it is claimed that 
« tractive force of 9000 lb. is. developed and a gradient of 
1 in 34 can be surmounted.’ 


LEADING DIMENSIONS OF NAVVY. 


Piteh OF TMD. ig in Bercss 45 deg. 
Maximum dumping radius ., 21ft. 6in. 
Clear dumping height be. SRY ed 11ft, 8in. 
Level floor radius—absolute level -. | 15ft. 
Level floor radius—dipper at maximum rake | 17ft. 
Below level floor 2.0 6. 66 ee owe «+ | Qft. Bim. 
Radius of jib... .. 6s +s 17ft, 3in. 
RGIS, 42-0 sgh iietee tab 18ft. 6in. 
Digging radius at 8ft. elevation . . 23ft. 6in. 
Height dipper will cut .. “i% 17ft. 
Rear end radius on roof eaesmes. <s 10ft. 8in. 
Rear end radius on revolving frame . . 10ft. 4in. 
Highest part with jib lowered... .. 13ft. 6in. 


The truck for carrying the track on which the main frame 
revolves is built wp of structural material consisting of 12in. 
channel longitudinal sills, 12in. I-beam cross sills and 
channel connecting members at the ends of the longi- 
tudinal sills. On the top of this structural frame is 
mounted the combined slewing gear, roller track and centre 
gudgeon steel casting which supports the revolving frame. 
The teeth of the slewing gear are cut from the solid and 
the roller track and centre gudgeon are machined at one 
setting. The revolving frame is built up of a steel centre 
casting, structural longitudinal side sills, and cross beams, 
all plated over on the top. The steel centre casting is of 
a large size and all the machinery is mounted directly 
upon it. It is also provided at the forward end with 
sockets for the end castings of the boom. The side sills 
are 10in. I-beams of heavy section. The jib is built up 
of 12in. channels braced together by web plates below the 
opening for the dipper handle, which is formed by two 
Tin. by 4in. channel reinforced by steel bars. The dipper 
has a cast steel back, while the sides and bettom are 
formed by one plate bent to a U shape. 

The main engine is a double-cylinder horizontal side 























































































































Swam $< 


Coal Bin focus Yate anos VOCS Ze" 0 . 
i o* ~ 
i s = 
17-3° 
3 = ta 
wt se 
beer = ee ee 
4 agen S 7 Ste 
rT q TTT ° 
= . r , 
f L+4 “5 ee 
1] oom = > 21-6" 
[ee a 

it s 

’ ° . ‘to 
_-@ 8 * 

ee 17-0 For max.reke ct 
! 
y Z ' 
is “ea - pint 
“THe Encincer” 
PLAN AND ELEVATIONS OF STEAM NAVVY 


in one machine, we recently visited the site just mentioned | 
to watch the navvy at work. On that occasion the two 
previous days had suffered from very heavy rains, and as 
the ground is low-lying stiff clay the conditions for both 
digging and travelling were quite severe. 
nevertheless, loaded small tip wagons as fast as they could 
be put in place by a contractor’s locomotive and travelled 
about on its tracks up to its work with freedom. We timed 
the machine during several operations and found that it 
took from 45 seconds,to a minute;to fill the dipper, swing 
round through slightly more than a right angle, and dump 


attached by means of two stout rectangular transoms. 
The ends of these transoms are plainly shown in the line 


crank, reversing type, with cylinders 5in. in diameter by 
6in. stroke. 


The crosshead guides are cast integral with 


The navvy, | 


drawing, from which it will be gathered that it is a com- 


| paratively simple process to remove the tracks and sub- 


stitute other means of support. The side frames are steel 
castings provided at the rear with fixed bearings and at the 
front with sliding bearings for the sprockets. Gear is 
arranged in connection: with the sliding bearing to take 
up the slack as the track links wear. The track itself 
is built up of steel castings pivoted together, to which there 
are bolted oak feetarmoured with3steel. This form of 


the load into a truck. The difference in the times was | construction appears to be fairly satisfactory for service 


principally accounted for by the fact that the clay some- 





in soft ground, but we understand that the makers pro- 





the main machinery side frames. The hoisting drum runs 
loose on its shaft and has a pitch diameter of 16in., with 
machined grooves for the rope. It has two friction hous- 
ings, one for the band, which drives the drum when hoist- 
ing, and another for the lowering brake. The slewing 
engine is of the double-cylinder valve reversing type, with 
cylinders 4in. in diameter by 5in: stroke. The engine 
drives an intermediate shaft which, through a pair of bevel 
gears, drives the vertical slewing shaft. This shaft runs 
in solid bronze bushed bearings, which are an integral 
part of the revolving frame centre casting. The shaft is 
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provided at its lower end with a pinion meshing with the 
teeth en.roller track, The racking engine on the jib is a 
duplicate of the slewing engine, 

| All of the movements of the navvy are controlled by one 
man sitting in the front,of the cab. He has three levers, 
for. the hoisting, slewing, and racking engines in front of 
him and a main throttle controlling all the steam supplies 
overhead. In the floor there are two pedals, one to oper- 
ate the.clutch or “ledger’’ for connecting the hoisting drum 
with its shaft, and the other for the lowering brake. 





arrangements employing. different. cooling mediums, the 
most common in oil-refining being brine. Cooling is 
effected in. either one or two stages, according to the 
quantity of paraffin in the, oil;, if only,a small amount, 
the oil may be cooled and filtered in one stage, but more 
generally sufficient. paraffin is contained to justify. the 
more thorough method of cooling in two stages—that is, 
the oil is cooled to; a temperature of about 40, deg, Fah, 
and filtered. The.filtrate, is then further cooled to, say, 


plates are ted and the wax then drops out from 
between the filter cloths. 

It will be readily appreciated that the output, of the 
presses depends largely on their being rapidly tightened 
under a pressure large enough to prevent any leakage 
between, the plates, and also on their capability of being 
rapidly opened again to remove the accumulated wax 
cakes. Rapid manipulation is effected, with the presses 
under review, by means of the hydraulic tightening gears 





15 deg..Fah., and again filtered through another. set. of 


¥ 


shown in Figs. 1, 2 and 6. Briefly, the gear consists of a 
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DIFFERENT STAGES OF THE SURMOGUNTING OF AN OBSTACLE BY THE NAVVY 


Lubrication of the engines is effected by an- automatic | filters. The frozen oil is pumped, depending on the type ; hydraulic ram A—see Fig. 6—working in a strong end 


pump delivering oil to the various steam pipes. 





| 





| & seri 
|in a strong frame. One of the plates is shown in }Fig. 3, | 
| from which it will be seen that the face of the plate is | 
| covered with corrugations, while there is a central opening. | 


The Removal of Paraffin Wax from 
Petroleum. 


At the present time, when there is every prospect of 
British interests securing control of a large proportion of | 
the mineral oil produced in the world, while there are | 


indications of important new sources of supply being 
discovered in this country, 
petroleum is of topical interest. 


the refinement of crude | 
Among the various | 


commodities furnished by the crude oil, one of the im- | 
portant items is paraffin wax, which may represent some | 


10 per cent. of the original oil, and can be recovered by 
the simple expedient of filtering at the proper temperature. 
The apparatus necessary for the process is, however, of a 


| 


special character on account of the peculiar conditions | 


which have to be met, although the fiiters generally used | 


for the purpose do not differ in broad principie from the | 
type described for filtering vegetable oils in our issue of | 


May 25th, 1917. 
by the accompanying engravings, have been designed by 
George Fletcher and Co., of Derby, with the object of 
meeting the requirements of extracting paraffin wax, 
and two large batteries have recently been supplied to one 
of the well-known oil-refining companies. 

The first refining process which crude petroleum from | 
the storage tanks undergoes is, of course, distillation, to 
divide it into its various fractions, i,.e., petrol, benzine, 
paraffin, and heavy oils, which may contain paraffin. | 
The benzine and paraffin are themselves again frac- 


The filter presses, which are illustrated | 


| of apparatus, either through or from the coolers to filter 


presses in which the actual separation of the paraffin | 


| wax takes place. 


As will be seen from Fig. 1, the filter press consists of | 
es of vertical rectangular cast iron plates, assembled | 
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FIG. 3—PARAFFIN WAX FILTER PLATE 


tionated in stills to obtain further petrol, but in this | The plates‘are assembled as shown in Figs. 4and 5, so that | 
article we are chiefly concerned with the heavy oil frac- | the central opening is in communication with the inlet for 


tions and the methods employed for extracting and | the unfiltered oil. 


Between each pair of plates there are 


frame under a pressure of 1600lb. per square inch. On 
the ram, the end of which is screwed and fitted with a 
capstan nut B, is pivoted a balanced centre thrust screw 
C, with a fly nut D. On closing the press the centre thrust 
screw ts quickly brought to the horizontal position by 
means of handles on the balance arms, and a stop ensures 
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FIG. 


FIG. 5 
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that the screw will exactly coincide with the boss of the 


refining any paraffin wax contained in them. | two filter cloths, and the cloths on opposite sides of each 

The heavy oils on entering the paraffin extraction sheds | plate are connected together, at the central opening, 
are settled in receiving tanks, allowing any remaining | either by sewing, Fig. 5, or. by screwed metal rings as | forcing the ram right home and taking up any “ creep,” 
water to subside, and are then passed to a cooling appa- in Fig. 4. The outer edges of the filter cloths are gripped | and at the same time necessitating a minimum travel of 
ratus, being filtered to remove any suspended carbon- | by the raised edges of the plates, and the oil, introduced | the ram during the final closing with a consequent saving 


| follower plate. The preliminary tightening is effected 
| by hand by rotating the fly-nut D as far as possib!e, thus 


aceous particles on the way. 


At the normal temperatures | under pressure, finds its way through the cloths and! of water. Hydraulic pressure to effect the final tightening 




















FIG. 1—PARAFFIN WAX FILTER 


of crude heavy dils the contained paraffin is in a fluid | runs away down the corrugations through outlets at the 


state, and in order successfully to separate it by filtration 
it is necessary to cool the whole, thus solidifying the 
paraffin into wax particles while still preserving the heavy 
oils in a semi-fluid state. The cooling is effected by various 


lower corners of the plates.. The paraffin wax, which 


cannot pass the filter cloths, accumulates until the space 
is filled, when it is necessary to stop the supply of oil and 
remove the accumulation of wax. 


For this purpose the 


FIG. 2—PRESS TIGHTENING GEAR 


is continued until the ram can be locked by screwing down 
the capstan nut to bear hard up against the face of the 
ram cylinder, after which the pressure may be released by 
opening the contro) valve'to exhaust. The press is now 
locked solid under metal-to-metal contact during the 
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whole time it is working until it becomes necessary ‘to | 
remove the cakes. When opening up the press ‘it is 
necessary momentarily to re-admit pressure to the tam 
to allow the capstan nut to be slacked off. A few turns 
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FIG. 6—-ARRANGEMENT OF PRESS TIGHTENING GEAR 


of the fly nut and the thrust screw can be swung into the 
vertical position and the plates separated. A special 
feature of the press is the pressure control valve, which 
is of the balanced piston type, combining the functions 

















FIG. 7—BATTERY OF HOPPERS 


of inlet, stop and exhaust valve, and controlled by a 
small movement of a lever. 

The wax from the filter presses drops down through 
hoppers to a screw conveyor for removal to the hydraulic 




































'se-power already in 
would argue that there wo 





trough to the warmer atmosphere of the hydraulic press 
room. This trap consists of ‘a four-bladed discharger 
working through two eurved plates and driven by chain 
gear from the conveyor spindle. 
The wax from the filter presses is carried to hydraulic 
presses—-Fig. §—-which almost completely free it of any 
oil. Itis placed in these presses folded in strong 

cloths, laid on trays and subjected to pressures up to 
30 cwt. per square inch. The expressed oil runs off the 
trays into a receiving tank at the bottom. The dry wax 
is then removed from the press, melted and settled to 
remove impurities, and then re-melted and solidified into 
flat cakes. These cakes are fractionated by sweating on 
sloping shelves in a heated chamber into various grades 
of wax, which are re-distilled and filtered through a de- 
colourising medium before being finally ready for the 
candle maker. 





Producer Gas for Motor Vehicles. 


a (Member of Council). 





4 seh cd nae the millions of 
prove, lew engineers 
aon 2 any experiment in manu- 
facturing a motor vehicle engine to use this fuel. 

The stumbling block up to the present has been the 
producer, and it is to the method in which the producer 
has been modified for use on motor vehicles that the author 
proposes to devote himself in this paper. Whether the 
efficiency of a producer is 95 per cent. or 75 per cent. is 
not of vital importance when there is such a wide difier- 
ence in price between petrol or paraffin and the fuels used 
inthe producer. _ The author has, however, kept efficiency 
as the chief consideration in the design of his. producer, 
and he can state definitely that. this is very high, as would 
be anticipated by consideration of the method of working. 

Before proceeding further, the main advantages and 
disadvantages of the use of producer gas as a fuel for 
vehicle propulsion may be stated :-— 


ADVANTAGEs. 
(1) It allows the use of ent fuels—tfuels, 
moreover, of which some are regarded a it largely 
as waste such as anthracite « ‘Non-caking 


bitunno ee as there are 
many uses for them, while there a-e few for the duff, 
there is no reason to use any other, so long as it is available 
at low prices: 

(2) It is safe and climifiates all chances of fire, and 
would greatly reduce the insurance premiums on vehicles 
and the premises in which they are stored. 

(3) Con ee ee eae for labour in 
its preparation, or the consumption of fuel of commercial 


value in its production. 
(4) It eliminates the perishable gas bag, which generally 
a iti for a vehicle te to get under a crane for 
oading or un 


ng goods. 
(5) It allows a vehicle to travel the same distance as on 
petrol without taking in fresh fuel. 
(6)_It is a fuel of almost unvarying quality, and elimi- 
nates mixture troubles and the need for more or less 
troublesome mixing valves. 
(7)-It is the cheapest source of power which can be 
adapted to motor vehicles known at present, and with 
coal at 40s. per ton is equal to petrol at 24d. per gallon 
when used in the same engine. 
(8) It is lighter than a compressed gas installation, and 
pn mo less room and eliminates expensive compressing 


00) It requires no pressure, and there is therefore no 


danger. The pressure in the plant is always less than 
atmospheric, so if there is any leakage it is of air inwards. 


DISADVANTAGES. 


(1) The time taken to start from cold. This averages 


as the steam vehicle:- A’ 5-ton steam lorry running on 
rubber tires and weighing; ‘with its load, 12 \tons, should 
4 consume more than | owt. 8 miles. With coal at 
50s. per ton, this is equal to'0.31d. per gross ton-mile. 

A B-ton petrol lorry, weighing, with its load, 9 tons, woul 
consume I gallon 6 miles, and this with petrol at 3s. 

per gallon is equal to 0: 66d. per ton-mile, or more than 
twice the cost of the steam vehicle. Owing to the great. 

difference in the weights of the vehicles, it is necessary to 
take gross weight for comparison, but taking the net load 
of the two vehicles the cost works out at. 0.75d. per ton- 
mile for the steam vehicle and 1.2d. for the petrol vehic!e. 
The steam vehicle is, however, using 14]b. of fuel per 
mile, as against 1.3 1b. for the petrol vehicle, but as the 
cost of a ton of coal is little more than that of 1 ewt. of 
petrol—that is, 50s. to 42s.—this is not considered, 

With such a great disparity in the prices of the fuels, it 
is quite obvious that the ol vehicle, even with its 
much more economical prime mover, ¢annot compet 
with the steam vehicle in cost of fuel. By the use of 
producer gas the internal combustion vehicle is able to 

use the same fuels as the steam vehicle, and, owing to 
its ite higher efficiency, to consume far less in proportion 1. 
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nfortunately, the chief data relating to producer gas 
deal with the ht of fuel brake horse-power, ani! 
nes cxveislg cult to x one ton-miles in 
comparison wi a steam ‘It is, however, wel! 
known that small steam m re co vely extra 
mopman fost, apa tea fal if tion is 
less than 3b. per horse-power per hour. A petri! 
engine, taken in its “* commercial state" as usually foun:| 


in motor vehicles, would consume 1 1b. of petrol per 
horse-power per hour. An engine designed for producer 
gas would probably not use more than 1.2)b. per horse 
power per hour, taking good anthracite as a basis, so it 
can be seen that producer gas provides a fuel as low in 
price as that used by steam vehicles, and nearly as low, 
measured in quantity for any given work, as that used by 
petrol vehicles. 

The comparative costs are given in Table I.:— 


Tasre I. 

6-ton 5-ton | 5-ton 

steam. petrol. Boe me gas. 
Price of fuel .. «» , 50a sn, ¢ Ba. . 65s. 

per ton ~ ~ per gall. = ton 
Gross load,tons .. 12. . - 9.5 
Lb. of fuel per mile .. 14... .; 1.33" -. 1.56 
Lb. per net ton-mile. . 218s. 40726 oo 0.318 
Cost perlb., pence .. 0.268 .. 4.5.. 0.294 
Cost per gross ton-mile 0.31 0.66 0.048 
Cost net ton-mile 0.75 1.2 0.091 
Equivalent cost of petrol 

pergenen ..  ,. 16. Me we. Ba 


This table indicates that by using producer gas in an 
internal combustion engined vehicle the’steam vehicle is 
no longer the cheapest in fuel cost, although the fuel for 
the producer gas vehicle is taken at a higher figure, the 
current market figure at this time. It is in the weight of 
fuel, however, that the greatest saving is accomplished ; 
the steam vehicle uses about nine times greater weight of 
fuel per mile than the producer gas vehicle. Assuming 
a journey of 100 miles. the steam vehicle would therefo:e 
have to carry over half a ton more fue! than the producer 
gas vehicle in order to accomplish the full distance. If 
other things were equal, this would seem to point to the 
extinction of the heavy steam vehicle, but this is not 
likely to happen until the makers of internal combustion 
vehicles build a vehicle which can take the place of the 
steamer, with its extremely low upkeep and repair cost 
and great reliability. This is the type of vehicle which the 
author hopes to see adopted for the use of producer gas. 

The problem of running the engine of a motor vehicle on 
producer gas is a very differentone from that of running 
a stationary engine, where weight and size of plant need 
hardly be considered and flexibility is not important. 
Provided that room could be found and the vehicle could 
carry the weight involved, it would be quite possible to 
use any form of stationary producer on a motor vehicle as 
far as furnishing the gas. to the engine is concerned, A 
40 to 50 horse-power stationary producer plant would 
weigh about 3 tons, and would fully oceupy the loading 


space of the vehicle. It would also require about 1} 
gallons of water per horse-power, or, say, 680 lb. per hour, 
for its operation. Even if by the use of pressed steel the 
weight of the producer plant was reduced as far as possible. 
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{ 28M.S. Pla ts ee from 15 to 20 minutes, but the fire will keep alight all n p t 3 ‘ 
mae a! ity ar night if desired, and can be ready for a start in about 4 to 5 the size and high consumption of water would still remain 
Clearances st minutes the next morning. and would render its use impracticable. ‘ 
ae (2) The weight of the plant over and above that of the| _ Failure to adapt gas producers to motor vehicle work has 
. Ht fuel, which for @ 50 horse-power engine is about 2 ewt. | Chiefly been due to the fact that the stationary plant has 
The tare of the average 3-ton lorry is about 3 tons 15 ewt., | been taken as a basis, and every effort has been concen- 
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ery 
so this is not @ high proportion. trated on reducing it in size and weight, while the features 
wcenoeed (3) The necessity for an occasional cleaning of the plant. | Which render the ordinary producer impossible for motor 
This involves a wash out of the scrubber every morning, vehicle work still remained. 
| which takes about five minutes and can be done while the ‘The inflexibility of the ordinary producer is bound up 
| fire is being lighted, so means no loss of time. The plant | With the lack of control of the water supply and the 

form of fire bed used. If it is assumed that a producer 


should be started up in @ well-ventilated space, as the gas 
is harmful if inha’ed in quantities for any length of time. is working on a steady load, air is being drawn over the 


: Once the plant i is going, there is no escape of gas. surface of the yg a gol mea and takes up a certain 
a A (4) The time, three or four minutes, taken to start | Quantity of steam. If the pollen ager F< ly increased, 


ey | afte lengthy stoppag more air would pass no increase of 
a4 oe steam would be cvailablon in vada would be 


to cool the water down and. ‘steam production. 
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+ fogt (5) An increase of 75 per cent. in weight of fuel, including 


water, to cover any given distance, as compared to petrol, 
unless the engine is adapted to give higher initial com- 


pression, in which ease the disparity in weight is eonsider- 


ably reduced. - 

At the present time only two types of vehicles use solid 
fuel, the steam icle directly and the electric vehicle 
indirectly. Both of these are noted for their low fuel cost, 
and this has much to do with the growing popularity of 
these types. In the case of the steam vehicle, alow upk 
cost, due to the vehicle being designed for its work with 


The gas would therefore be of lower quality, and the 


engine, instead of responding to the increased Joad, would 
and bly Bt stop. Even if the steam were avai! - 
able, the fire, ibly with a layer of ashes between it and 


the bars and a bed of dead fuel above it, cannot respond 


rapidly, and would be cooled out by the sudden increase 
of steam drawn’through it, and the quality and quantity 
of the gas would be still further reduced 


When, alout ten years ago, the author first began to 


no attempt to incorporate the latest pleasure car tice | give this matter attention, engine flexibility was not con- 
1 mes ue . werd sidered of such importance on commercial vehicles, and 


robably quite unsuited for heavy vehicle work—is also 

apouma aber, but the cheapness of fuel is a great con- | it did not then appear that it would be a great dr awback 
sideration. if a constant speed engine had to be used with producer 

The user generally only regards the value, not the weight, | £28. The most serious trouble that had to be faced was 
of the fuel used, and it would be a very g’eat drawback to | the cleaning of the gas, and it did not appear possible in 
the internal combustion vehicle if, in order to get equally | the restricted space available on @ motor vehicle to fit 
press room. An 80ft. serew conveyor and hoppers for cheap running, it had to consume the same weight of fuel | # satisfactory scrubber that would deal with the gas giver 
serving a battery of fourteen filter presses are shown in| _ ‘aad. "... | off, which contained certain volatile matter as well as 
Fig. 7. The outer end of the conveyor is fitted with an| * Institution of Automobile Engineers, January 7th,— | dust, and therefore had to. be washed or scrubbed before 
arrangement for removing the wax without opening the} Abstract, it could be used in the engine. The great size and weight 
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of the producer, even when reduced. as much as. possible; 
also rendered the scheme impracticable, and the author 
determined to, depart from standard practice and evolve 
a suitable producer for vehicie work,..Qne reason for the 
great size of the normal design of producer js the faet that 
a very larze quantity of fuel is carried in it at all times. 
and in this it, resembles the old surface earhuretter. 

The need. for, this, deep. fuel) bed, t. from the fact 
that it permitted of fewer openings of doors for stoking, 
was not clear to the author, yet the standard authorities 
admitted no escape. Latta, for instance, states that the 
fue! bed of a producer using anthracite peas should be 
not less than 30in. deep to give the best results, while 
with larger fuel and coke another |2in. or.so was necessary. 
This in itself made the producer very large, and also called 
tor the presence of a hundredweight or so.of.coal.in the 

oducer. itself. 

The fuel bed in an ordinary producer is divided into 
zones :——(1) The ash zone; (2) the combustion..zone ; 
(3) the decomposition zone ; (4) the distillation zone, The 
second zone is the one in which the actual work is done ; 
the rest give trouble, especially the first and fourth, the 
gradual deepening ef the first deadening the fire and need- 
ing periodical clearing away, which could only be done 
with the engine stopped, and the fourth giving off the 
volatile constituents of fuel, which it was almost impossib!e 
to eliminate on a motor vehicle.. The author therefore 
built a producer in which only the combustion zone existed. 

To keep this thin bed of fuel wholly as a combustion 
zone and to maintain its shallowness, two things were 
necessary—(1) a regular feed of fuel in small measured 
quantities; (2) continuous agitation of the whole fuel 
bed in order that no channels or holes in the fire may occur 
and that ‘igh ash —_ be constantly sifted out and the fuel 
bed k ight and porous to give passage to the air 
and ae <Vh vapour through it. The depth of the furnace 
chamber in the producer was approximately 12in., the 
depth of fire being only about 6in., all. of which, while 
working, was incandescent. 

Since the fresh fuel was regularly fed, it was at once 
sifted into the incandescent mass of fuel and all volatile 
constituenta were eliminated, the hot zone above tho fire 
in the producer chamber dealing with those not broken up 
in the fire. This method of working quite eliminated the 
drawbacks due to the distillation of the fuel and the passing 
over of any volatile constituents which could give trouble 
in the engine, and not only could anthracite be used, 
but also other fuels containing a fairly high percentage of 
volatile constituents. 

The author is fully aware that it is generally regarded 
as impossible to work a suction gas producer successfully 
with such a thin bed of fuel, but he can only state that it 
does work and works extremely well, and after severe 
tests has shown no drawbacks. Using anthracite, semi- 
anthracite, and hard non-caking steam coal, only dust is 
found in the scrubber. A sample analysis gave :—Carbon, 
90.06 per cent.; volatile matter, 5.05 per cent. This 
was practically the analysis of the fuel which was used, 
and représented, in fact, merely the dust drawn off by 
the suction of the engine from the fuel as it fell into the 
producer and before it could reach the fuel bed. 

This method of working a'so quite eliminated another 
serious troub‘e found with a deep fire bed, namely, clinker. 
This, in ordinary producers, forms rapidly, and by closing 
up the grate apertures reduces the yield and quality of the 
gas. The clinke:s a'so form on the refractory lining 
of the producer, and have to be barred off, a tedious opera. 
tion, and one which rapidly destroys the lining. Clinker 
is fused ash, and as no ash is allowed to form in the author’s 
system, there is no clinker. 

The feed and grate mechanism were driven by the engine 
of the vehicle, and a mechanical ash discharge was also 
added. This enabled the size of the producer to be stil] 
further reduced by doing away with the necessity of pro- 
viding an ash pan large enough to contain the ash formed 
during some hours’ running. The necessity for stopping 
the engine to clear out the ash was also eliminated. 

The results of the ‘author’s early experiments clearly 
showed that water could not be directly fed to the fire if 
the best results and extreme flexibility were required, so 
that it must be fed as steam, and that in order to keep 
the quality of the gas constant, the air passing to the pro- 
ducer must be used as the regulating medium for the steam 
supply. A small vaporiser or boiler was therefore fitted 
to the producer heated by radiation from the fire and the 
passage of gas through a channel formed in it. As the 
content of this vaporiser is small, the pump used in the 
early experiments was retained, and this fed the water to 
the vaposiser, but in order to economise heat the water 
passed first through a water jacket surrounding the gas 
pipe from the producer. This feed heater on the gas 
exit pipe is a common feature in producer practice, but on 
vehicle work whe-:e no scrubbing or cooling water can be 
carried it has an extra value in cooling down the gases as 
well as increasing efficiency. 

The water in the vaporiser being at a temperature of 
approximately 180-200 deg. Fah. while the plantis running, 
the air drawn over the surface of the water picked up water 
vapour satisfactorily for steady loads, but any sudden 
increase in the quantity of air admitted did not meet with 
& corresponding increase in the steam supply—rather the 
reverse. The author therefore fitted a thrott!e to the air 
iniet to the vaporiser, through which all air admitted to 
the producer must pass. This throttle was coupled to 
the engine throttle, so that as the engine throttle was 
opened ‘the throttle on the air in‘et was partially c!osed. 
The result of this was to lower the boiling point of the 
water in the vaporiser, which then gave off steam freely 
owing to the drop in atmospheric pressure or slight vacuum 
to which it was pA avi 

This regulation of the steam and air supply in proportion 
to the gas required gave the necessary flexibility, and 
also, as steam was availab‘e and large:y raised.on heat 
which would normally be wasted, no detrimental effect 
was exercised on the fire, the proportion of air and steam 
always being maintained, the quantity only varying. The 
reserve of hot water in the vaporiser is a valuable asset 
for enabling sudden demands to be met’; it seally acts in 
the same manner as an air vessel in a pump, by absorbing 
the shock of detivery and maintaining a steady output. 

The fitting of the vaporiser or boiler brought into pro- 
minence the effect of the varying level due to the rolling 
of the vehicle on uneven roads. This was overcome after 
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many failures by a simple device in which the water from 
the pump enters the vaporiser by a certain. pipe so long 
as the level is be!ow the desired point, which is regulated 
by the height of another pipe. | When this level is. xeached; 
no more water enters, and thus the water in the vaporiser 
is not cooled out by an excess of water. The su plus 
water passes into a cup, and is Jed to a channel in the ash- 
pan under the fire bars. . The channel is filled with asbestos 
cord and soaks up the surplus water which is vaporised by 
the heat of the fire bars. Thé delivery pipe is taken into 
the centre ‘of the va) and acts also as an overflow 
pipe. When the vehicle rolls, this pipe, opening near the 
centre of the vaporiser, is scarcely affected by the varia- 
tions-in level, and little,if any, of the water already in the 
vaporiser overflows, The stroke of the water pump ‘is 


adjusted as far as possible to give the correct quantity of 
water, so that there should, in normal running: on good 
roads, be little or no overflow from the vaporiser. Any 
water in exeess of what can be absorbed by the asbestos- 
filled channel in the ashpan is discharged by the ash valve 
in the bottom of the ashpan. p 

The producer so far was only controlled by the speed of 





























coke-filled cylinders, m 
wool, asbestos wool, &c., 


‘and filter; and. the arrangement adopted 
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of the gas was the greatest difficulty in the way of adopting 
er gas,to motor vehicle work; , ; 

With a gas free from.all tarry or cond constituents, 
it is merely necessary to remove the dust held/in suspen- 
sion, and this is.a very much easier task than,serubbing 
in.a wet scrubber. .. Theauthorjtried many devices, notably 
i trays, of sawdust, and pads of wood 

but abandoned these in favour of 
a device which incorporates a feed heater and gas filter in 
one unit, thus economising room and weight. Coke and 
other materials.form. very. efficient filters if the driver 
gives them regular attention and aces them periodically 
with fresh material. To rely on the average driver doing 
this is, in many cases atleast, to invite trouble with the 
plant, and the author thought it better not. to rely upon 
any arrangement, which called for renewal or cleaning at 
long intervals; but to insist on a daily clean out of the filter. 
It was. essentia] that this should not demand any skill or 
require much time or trouble in opening up the serubber 
fils these con- 
ditions. The gas on leaving the filters is clean enough for 
all practical. purposes, and carries no more: dust is 
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JENERAL ARRANGEMENT OF THE D. J. SmirnH PorraBLe Gas. PRopucEeR PLANT. 


1. Fuel inlet pipe. 
2. Adjustable fuel feed and ash discharge gear. 
3. Fuel feed valve. | 
3a. Friction drive for feed valve. 
3b, Handle for independent hand operation of feed valve. 
(Note that the position of the handle indicates the location of 
the feed aperture.) 
4. Ash discharge valve. 
4a. Friction drive for ash discharge valve. 
4b. Handle for ash discharge valve. (Similar to that on fuel 
feed valve.) | 
5. Water pump. } 


| 





the.engine, and, owing to the small quantity of fuel and | 
water in the producer at any one time, it was necessary to | 
control it: by the speed or the load if conditions of working | 
were to remain constant, as otherwise more fuel and water | 
would be fed with the engine running fast with little or | 
no load than would be fed with the engine running slowly 
at full load, Two devices..were tried, to overeome this, 
The first was a variable-speed device between the engine 
and the producer. While this would be suitable for large 
plants, it was not found entirely suitable for vehicle work. 
In the second device the stroke of the fuel feed device 
and the stroke of the water pump are varied, ' 

Absolute accuracy is out of the question when dealing 
with fuel such as coal, which varies in size and quality, 
but it is possible to limit the variation of the thickness of 
the fuel bed to a surprising degree, a difference of less than 
lin. being found after a run of 50 miles, and this is quite 
accurate enough for all practical purposes. 

Until the invention of a producer which gives a gas 
free of all. yolatile constituents in the fuel, the scrubbing 





6. Main operating gear shaft driven direct from engine. 

7. Totally enclosed.and continuously lubricated driving gear 
for the fire-bar cam shafts ; these also drive the water pump, 
fuel feed valve, and ash discharge valve. 


8. Pipe conveying steam and air to the underside of the fire. 
9. Air supply pipe from interior of jacket to vaporiser. 
10. Fire-bars, alternate sections pivoted at alternate ends, 


the free ends being vibrated section by section and successively 
by cams on revolving shafts. 

ll. One of the cams for vibrating the fire-bars. 

12, Diagrammatic arrangement of producer and scrubber. 


drawn into the air inlet of a carburetter when the roads 
are dusty. The cleaning of the filter is simple, and only 
takes two or three minutes. The doors are opened, the 
gauze filters withdrawn, and w&ter is poured in at the top 
doors and all dust washed out ; the gauze filters are then 


| shaken’ and replaced. 


Tt was no easy matter to discover the best ‘type of 
mixing valve or gas carburetter for producer gas used in an 
engine running at widely differing speeds and loads; on 
stationary work the loads are in comparison rock steady, 
and the mixture, once set, needs no alteration in the case 
of engines governed on the throttle. In other types the 
mixture is varied according to. the load, the gas valve 
being given more or less lift and the air inlet remaining 
constant. Neither of these methods can be adopted on 
motor vehicles using the normal design of engine. The 
author tried many types of gas mixing valves and gas car- 
buretters with little success. Most of these were designed 
to work with gas delivered under a slight pressure, and were 
useless where the gas had to be drawn into the mixing 
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chamber and where the amount of gas used in ‘proportion 
to the air is large. Producer gas is also much richer at 
starting than when running, ‘and needs ‘a much larger air 
volume. The suction on the producer ‘should ‘also’ be 
maintained as steady as possible at all loads and speeds. 
The author finally adopted ‘an arrang ¢ in which no 
mixing valve as'such was employed: The induction pipe 
or the gas pipe from the scrubber to the engine was enlarged 
in diameter for a short distance before reaching the inlet 
manifold. Close to the inlet manifold a throttle valve 
of the usual type, but rather more substantially built, 
was fitted. About 4in. above the throttle valve a number 
of slots were cut in the gas pipe, and over these a rotating 
sleeve also pierced with slots was fitted. By partially 
rotating the clip, the holes in the gas pipe could be varied 
in area to any extent. About 4in. ve these holes an 
ordmary automatically operated air valve having an area 
equal to half that of the gas pipe was fitted, the tension on 
the valve spring being adjustable. The air slots are 








opened wide for starting up and partially closed down as | gas. 


the engine gets away, when the chief part of the necessary 
air supply is then furnished by the automatic valve. . When 
the throttle is nearly closed, sufficient air enters through 
the air slots. This device, while not perfect, answers 
remarkably well in practice, is extremely simple, and 
cannot get out of order. The starting adjustment of the 
air sleeve is no more difficult than the same operation on a 
petrol vehicle, and there are no moving parts, apart from 
the throttle, in contact with the mixture. Variations in 
the fuel'can be met by adjusting the tension of the spring 
on the automatic valve, an operation which takes a few 
seconds only. The design of a producer gas mixing valves 
or carburetters will no doubt receive a considerable measure 
of attention, and the author would suggest this as an 
interesting field of research. 

The refractory lining of the producer for motor vehicle 
work is a very important subject, and one to which the 
author devoted much time, the experience gained with 
stationary plants not being of much use in this connection. 
In the end he adopted a lining having a diatomitic base. 
The melting-point is comparatively low, but the weight 
per cubic foot is only 43.5 Ib. and the specific gravity 0.7. 
It by no means follows that the lining with the highest 
melting-point stands up longest in work, but it is quite 
likely that in ordinary producer practice, where clinkers 
are allowed to form and heavy bars have to be used to 
detach fused masses from the refractory linings, a dia- 
tomitic lining would not last. In the author’s system of 
working, where no clinkers form and no poking is required, 
the lining stands well and effects a most remarkable saving 
in weight. The method of regulating the steam supply, 
which maintains the fire temperature relatively constant, 
prevents any danger of melting the lining, the correct 
working temperature being well below the melting-point 
of the lining. 

The lining can either be fitted in the form of curved 
slabs set in fire-clay’or it can be fitted in one p‘ece in the 
form of a cylinder moulded and baked to the correct 
dimensions. This is the most satisfactory manner, the 
limmgs being purchasable for a few shillings each, and 
capable of being fitted in a few minutes without any need 
of bedding in with fire clay or similar cement. The life 
of the lining in normal work should average about twelve 
months. 

Dealing with the weight of his producer, the author 
remarked that a plant with a grate 12in. diameter, equiva- 
lent to 50 horse-power, weighs, with its connections, 
approximately 2.75 cwt., corresponding to a weight of 
6 lb. per horse-power, though no attempt was made to 
reduce weight. Retaining cast iron as a cheap and suit- 
able material, the weight of similar powered plants can 
be safely reduced to 224Ib., or 4.5lb. per horse-power. 
If pressed steel were adopted in lieu of cast iron, and 
aluminium for the blower casing, fuel pipe, &c., the weight 
could be reduced to under 2001b. In any case, taking the 
weight of 6 lb. per horse-power, the total weight is so little 
in proportion to the vehicle weight that it is really neg- 
ligible. For larger plants the weight per horse-power 
can be much reduced, but for vehicle work a 50 horse-power 
plant is about the maximum likely to be fitted, so that 
4.5 lb. per horse-power can be taken as a maximum figure. 
It is possible that at no distant date a very large plant will 
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uneconomically, but the relatively high consumption of 
coal compared to petrol is due to the unsuitability of the 
engine owing to low compression for use with producer gas. 
In the matter of cost—Table III.—the figures are remark- 
able, in spite of this serious handicap. 


Taste III, 
Cost per vehicle mile, petrol i. seeds vit UGds 
Cost per vehicle mile, coal .. ..  .. ..  0,566d, 
Cost per gross ton-mile, petrol ... .. ,..  1.450d. 
Cost per gross ton-mile, coal ., .. .. 0.0856d. 
Cost per 100 miles, petrol ‘£3. 10s. 10d. 


Cost per 100 miles, coal Hor Woativ St 4s. 8¥d. 


The saving is so great that there is no need to strive 
after great economy in the use of the coal, and no firm 
running petrol-driven vehicles could te in a carrying 
business with a firm using producer gas. The above figures, 
however, can be taken as a basis of comparison with any 
petrol-driven vehicle when converted to use producer 


The consumption of water could not be closely checked, 
as with this plant the feed pump was driven by the same 
crank as the ash discharge, and if the stroke of the pump 
was diminished to give the right quantity of water there 
was no discharge of ash. This has been remedied in a 
later plant, a test of which over two miles with the pump 
out of action and the water measured into the vaporiser 
gave a consumption of 10 oz. per mile, or 0.3 lb. per pound 
of fuel. This is, however, too little for average working, 
and did not allow for any loss due to rolling, undue con- 
sumption on hills, &c., and the figure for water consump- 
tion should be taken at 0.5 Ib. per pound of fuel as a maxi- 
mum. 

Nearly a year later this vehicle, then in a worn-out 
condition, was put through another series of trials, and 
then only consumed an average of 3.2 1b. per vehicle mile. 
Owing to the bad condition of the fire grate, due to various 
fuel experiments, a large portion of the fuel passed through 
unburned. This and the generally bad quality of the fuel 
gee accounted for most of the extra consumption. 

© results obtained on petrol vehicles are sufficiently 
good to encourage the production of a vehicle designed for 
the use of this fuel, which removes one of the greatest 
handicaps to the development of road transport—dear fuel. 








American Engineering News. 


PULVERISED COAL FOR A CENTRAL STATION. 


The central power station of the Puget Sound Traction, 
Light and Power Company, at Seattle, U.S.A., has been 
eonverted from fuel oil to pulverised coal, using the waste 
or culm from a local mine of lignite coal, the coal having 
a ealorific value of 9000 B.Th.U. and the culm a value of 
7300 B.Th.U., with 25 per cent. moisture, 28 per cent. 
volatile matter, 26 per cent. fixed carbon, and 20 per cent. 
ash. Bottom dump 30-ton wagons operated by an electric 
locomotive deliver the culm to a 750-ton bin, from which 
it is fed to a 20in. conveyor belt running at 265ft. pér 
minute and feeding a single-roll crusher, which is driven 
by a 30 horse-power motor and reduces the material to 
din. size, this uct being conveyed by an elevating 
conveyor to a 350-ton bin. Two conveyors feed the 
crushed coal to a pair of dryers of the Fuller indirect-fired 
rotary type, 6ft. diameter and 50ft. long, fitted with 
baffies and having an induced draught created by a fan. 
Each dryer can handle 7 to 10 tons per hour, reducing the 
moisture to 2.25 per cent. with the outgoing material at 
a temperature of about 240 deg. In passing from the 
dryers the coal slides down chutes, where magnetic 
separators remove any iron scrap, nails, spikes, bolts, &c. 
The dry coal goes to a 160-ton bin, from which it is fed 
to a set of Fuller fan pulverisers and a Raymond impact 
pulveriser. The pulverised coal is delivered to bins 
over the boilers, and flows by gravity to screw feeders, 
which convey it to the burners, which discharge it into a 
combustion chamber 14}ft. by 8}ft. and 5ft. high. There 
are ten boilers of 300 horse-power to 600 horse-power, the 
smaller ones being fitted with superheaters. The ash 





be at work, weighing under 1} 1b. per horse-power. 

The use of producer gas derived from anthracite or coke 
on a petrol vehicle without any alteration in the engine or 
the gear ratio could hardly be expected to give satisfac- 
tory results, yet the following details show that it is 
possible for the vehicle to put up quite a good performance, 
and the saving in cost of fuel would more than counter- 
balance any drawbacks due to the use of producer gas. 

The vehicle in question was fitted with a four-cylinder 
engine, 44in. diameter by 5in. stroke, and, owing either to 
wear or design, the gauge compression pressure was only 
65 lb. per square inch. Four speeds were fitted, and the 
final drive was by worm, making any alteration in the 
gear ratio impossible. The weight of the vehicle fitted 
for petrol was 3 tons 12 ewt. 3 qr. The carburetter and 
its connections were removed and the producer plant 
fitted, bringing the weight up to 3 tons 15 ewt. The 
vehicle had been “‘ cast ’’ or discarded for service, and was 
in need of thorough overhaul, but no work of any sort, 
apart from the fitting of the producer, was carried out. 

The petrol consumption had been officially checked for 
over 1000 miles, while the vehicle was running on its ordi- 
nary work and found to be 4.7 miles per gallon. As it 
is necessary to deal with fuel by weight, it is assumed that 
a gallon of petrol weighs €lb., and this corresponds to 
1.7 1b. per mile. The rated load of the vehicle was 2 tons, 
giving a net load consumption of 0.85 1b. of petrol per 
ton-mile, and 0.29 lb. per gross ton-mile, At the period 
when these tests were carried out—May, 1918—petrol 
was 3s. 4d. per gallon and anthracite 40s. per ton. 

pid II. gives the figures of performance on a run of 
50 miles :— 


Taste II. 
Tare oe ee) 00 ee oe ee ee LS" 5 CO Be OWE 
Loaded weight ie: semester yo) TS 
Manage 50s Sse A EA toslticd® 
Weight of coalconsumed .. .. «. .. 1041b, 
Consumption per vehicle mile .. .. .. 2,081b. 
Consumption per gross ton-mile arr ©) 
Consumption per net ton-mile .. .. .. 1.43]b. 


ranges from dust to soft and hard clinker, the latter being 
crushed and all delivered by a conveyor to an ash-bin. 


NEW TIMBER TREATING PROCESS. 


Preservative treatment of the Douglas fir found on the 
North Pacific slopes of the United States has always been 
a difficult operation, and the results are generally unsatis- 
factory. This failure is due to the density and refractory 
character of the timber and its non-uniform density, 
causing great variation in the depth of penetration and 
spread of the preservative in any one piece of timber. 
The difficulty is specially marked with sawed timber, 
where preservatives are to be injected into the heart- 
wood. To render the treatment effective and uniform, 
and therefore reliable, a method of perforating or punctur- 
ing the surface ot the timber has been devised. It has 
little effect upon the strength otf the timber, as it is done 
along the fibres and not across them. The punctures are 
about fin. wide and jin. deep, arranged diagonally and 
spaced 7in. along the grain and lin. across it. They are 
staggered and far enough apart not to reduce materially 
the transverse strength of the timber. A steel roll having 
teeth of the size and spacing of the punctures has been 
used for puncturing sleepers and structural timbers, and 
machinery for puncturing piles and posts is being devised. 
Each hole forms practically the middie of a diamond- 
shaped area covered by preservative, and these areas 
gradually meet and overlap. Other timbers may be 
handled in the same way. The process was patented by 
Mr. O. P. M. Goss, a specialist in timber preservation, and 
his patents were acquired by an association of creosoting 
companies, but both the association and the inventor 
have now dedicated them to the public as being matter 
for public rather than private interest. 


LIMITATIONS OF STEAM TURBINES. 


In a single-unit turbo-generator the limit of size and 
capacity is in the steam end, and the last wheel is the 





On this particular vehicle both fuels were being used 


limiting factor, as shown by Mr. J. F. Johnson, of the 








Westinghouse Electric Manufacturing Co » in a 
paper before the American Institute of Bloctrieal Engi- 
neers. While a pound of steam has ‘a volume of about 
24 cubic feet when’entering the first'stage of a turbine, its 
volume is increased to 395 eubic feet inthe last stage 
when expanded to 2 ‘vacuum, or 575 cubie feet with 
29in. vacuum. With high vacuum the limit of power of 
will'be determined largely by the 
area obtainable ti the last stage. To secure maxi. 
mum efficiency steam speeds are only about ‘25 per cent, 
higher than blade speed, except that in the last stages the 
volume ‘becomes so great as to necessitate a compromise 
between maximum theoretical efficiency and physical 
dimensions by increasing the steam — to about 100 
per cent. in excess of the blade speed. igher blade speeds 
tend to improve efficiency by reducing the leaving losses, 
but generally not so effectively as would larger blade areas 
with lower steam velocities and a prong nog f increased 
number of ‘stages. Tr rtation facilities impose a 
limit upon’ size and weight, and the low-pressure rotors 
of the 30,000-kilowatt turbines for the Interborough 
Rapid Transit Company, of New York, had to be trans. 
ported with the blade-carrying elements of the last stage 
removed. ‘Greater time for handling the parts of a large 
single unit also causes greater loss of generating capacity 
during inspection and repair.” For this reason many tur- 
bines of 30,000 to 60,000 kilowatts have been built in two 
or three séparate compounded elements, each driving its 
own generator and each capable of operating alone on 
high-pressure steam in case of emergency. 


a turbine of given 








Institution of Mechanical Engineers 





A MEETING of the Institution of Mechanical Engi- 
neers was held at Storey’s Gate on January 23rd for 
the purpose of discussing a paper by Mr. Eric M. 
Bergstrom on ‘‘ Recent’ Advances in Utilisation of 
Water Power,” of which we give some extracts on 
page 110. Mr.’ Mark Robinson took the chair, and 
there was an unusually large attendance of members. 

After the minutes of the previous meeting had been 
read and the secretary had announced the number of 
new members and transferences, the Chairman said 
that Captain Riall Sankey had been nominated for the 
presidency in succession to Dr. Hopkinson, and went 
on to give a rough outline of the changes in the by- 
laws of the Institution, which are to be diseussed at 
the general meeting in February, prefacing his remarks 
with the assurance to the members that the proposed 
changes had been the subject of much thought on 
the part of the Council, and were not put forward until 
they had had very serious consideration. The 
changes in the by-laws were inspired, he said, with the 
motive of giving advantage to those who had in the 
past passed the examinations necessary to member- 
ship of the Institution, and also to those engineers 
who, although they did not shine specially at the 
examinations, had nevertheless attained to such 
proficiency as to warrant their election to the Insti- 
tution. It was also ptoposed to modify the rules 
laying down the necessity for a candidate having held 
@ responsible position before he could be elected as a 
member, so that those who had not had the oppor- 
tunity of holding such a post could be accepted as 
members at a greater age than would otherwise be the 
case. It was proposed to increase the subscription 
rates from £3 to £4 in the case of members and from 
£2 10s. to £3 for associate members ; but members 
resident abroad would not be affected. The Chairman 
pointed out that even with these additions the sub- 
scriptions would be lower than those of the Institution 
of Civil Engireers and the Institution of Electrical 
Engineers. Another proposition was the develop- 
ment of local branches of the Institution in the 
provinces. 

All this business had occupied so much time that 
it was nearly half-past. seven when Mr. Bergstrom 
had finished reading the salient parts of his paper, 
and the Chairman had invited Professor W. E. Dalby 
to open the discussion. 

Dr. Dalby congratulated the author on his paper, 
and said that he thought it would become one of the 
classics on account of the great store of information 
concerning water power which it contained. Dr. 
Dalby commented on the great advances which had 
been made within recent years in the efficiency of 
hydraulic turbines, pointing out that the efficiencies 
now common were comparable with those of steam 
turbines, and suggesting that a comparative investiga- 
tion of the two classes of prime movers might with 
advantage be undertaken. ; 

The Chairman then suggested that the discussion 
of the paper should be adjourned to the general 
meeting, as there was another function on the pro- 
gramme of the evening. So the members congre- 
gated in the hall of the building, and Mr. Richard 
Allen, acting on behalf of his father, Mr. R. W. Allen, 
presented to’ the Institution an example of the 
80 horse-power le Rhone aeroplane engines which 
were manufactured at Bedford during the war. In 
making the gift Mr. Allen traced the history of the 
aeroplane engine from the Gnome engine of 1906 up to 
the outbreak of the war, at which time we were 
dependent on the steel works of Lille for our supplies 
of material for their manufacture, and spoke with 
gratitude of the energetic way in which the women 
of this country set to work to make munitions while 
theiz men were abroad fighting. 











~~ _ waa = = eh 


THE ENGINEER 


125 








Jan: 30, 1920} 


Provincial Letters, 





THE MIDLANDS AND STAFFORDSHIRE. 
(Prom our own Correspondent.) 


The Advance of £1 in Pig Iron. 


Tne iron market this week has been able to con- 
duct operations upon the new definite prices which have 
resulted from the 50 per cent, advance in railway rates, 
and gratified enough have buyers been that they have 
known exactly what quotations they had to face, critical 
as they have nevertheless been of the extent of the advances 
that in some cases have occurred. The whole range of 
pig irons has been increased, though the amount differs 
in some “tases. Staffordshire pig irons are £1 dearer, 
making part-mine forge £10 5s. at the furnace, with 
£10 128. 6d. for No. 3. Cold blast iron is increased to £15 
per ton. The Derbyshire advance is 17s. 6d., making 
forge qualities £9 12s. 6d. f.o.r., with £10 7s. 6d. for No. 1 
foundry, and other prices in proportion. Northampton 
forge, grey, strong, mottled and white, is advanced £1, 
making the new figure £9, with an extra 5s. for foundry. 
Northamptonshire basic pig iron becomes £10 10s. f.o.r. 
Makers still retain their contract clause, under which they 
will claim any further advance which may arise from higher 
wages, shortening of hours of labour, and other matters 
affecting the cost of production. Foundry iron and cold 
blast iron are meeting with a better demand, owing to the 
moulders’ strike at last being ended. Bvt for the troub!es 
of production, which has restricted output, the furnaces 
would have laid down a considerable amount of stock during 
thestrike. There are great complaints at the Staffordshire 
furnaces of shortage of fuel, not only on account of railway 
congestion, but because, according to the smelters, as I 
set out in detail last week, the coke makers are giving 
preferential treatment to foreign buyers of coke, who pay 
about twice the amount charged to home consumers. 


Large Price Increases in Manufactured Iron. 


Bar iron has been advanced £1 10s. per ton, the 
increase, it is very important to notice, applying to 
Staffordshire marked bars and to ‘‘ Crown’’ bars alike. 
This makes the price of marked bars £27 and that of 
unmarked bars £24 10s. to £25 10s. at works net minimum. 
Nut and bolt iron is on the same basis, with, in the case of 
|.ancashire material, an additional 10s. for cost of delivery 
to the Black Country. In this instance prices are still 
subject to any fluctuation prior to date of delivery. Small 
rounds, squares, and flats, iron and steel, are £28 for 
three-eighths sizes, £29 for five-sixteenths, £30 for quarter 
inch at works. An advance of £1 10s. has been decided 
upon in the iron strip trade. Gas strip is now £25 10s.; 
socket iron is on the same level, with the usual extras ; 
and fitting iron is £26 10s. delivered in the district. Iron 
and steel hoops have gone up by £2 per ton, both for home 
and export. The export price for iron hoops is now £29, 
and for mild steel hoops £28 15s., f.0.b. Liverpool. Lanca- 
shire bars become £24 f.o.t. at works, while bedstead 
angles, by reason of an advance of £3 5s., now stand at £22 
delivered in the Black Country. Puddled iron is hard!y 
to be obtained on the open market. No collective action 
has yet been announced regarding a new price basis in 
this department. 


Stringent Steel Conditions. 


In the steel trade the most pressing need at the | P® 


moment appears to be semi-finished steel, and particularly 
billets. The trade is understood to have fixed a nominal 
minimum of £18 10s., which is £1 above recent selling 
rates; but eager buyers are competing so strongiy for 
supplies that agents having billets to dispose of on the 
Birmingham market easily realise substantial advances 
on this rate ; £20 is easily realised, and as much as £22 is 
said to have been this week obtained for a special lot 
supplied to a re-roller who insisted on early supplies. 
Other South Wales makers are said to be getting £19 12s. 6d. 
for delivery up to next September, the figure to cover 


‘delivery here. The scarcity is a very serious matter for a 


number of re-rolling mills, which for some time past have 
been unable to operate more than half-time. The official 
addition to steel bars is 30s. per ton. For South Wales 
bars the new basis is £22 5s., but handsome premiums are 
being obtained. over that quotation, up to as much in some 
cases, it is reported, as £24. It is still very difficult to 
get rolled steel orders pted, particularly plates, for 
which substantial increases on nominal rates are being 
paid. The new steel prices are:—Hoops, £27 10s.; 
angles, £19 10s.; tees, £20 10s.; joists, £19 5s. minimum ; 
ship, bridge. and tank plates, £22 5s., three-eighths and 
upwards ; boiler plates, £25 10s. at makers’ works. Some 
American finished steel has been offered here, although at 
prices which, it is said, cannot compete with British steel 
even at the present high figures. Steel makers are 
clamouring for supplies of basic iron, and while the official 
minimum has been fixed at £10, large sales are recorded 
at 10s. above that figure. 


Iron and Steel Scrap. 


A peculiar circumstance is that scrap dealers 
have not found themselves ab’e to increase their prices of 
scrap, which for wrought iron is quoted at £8 5s. f.o.r., the 
buyer paying the subsequent carriage. Steel scrap is £8 
per ton at works, with a possible premium of 3s. for sellers 
favourably situated. Dealers declare that manufacturers 
of iron and steel using scrap have formed themselves into 
something like a ring, which has enabled them to buy 
material practically at their own quotations. The scrap 
dealers have an association, but it has so far found itself 
unable to exercise material influence upon the prices 
at which the material is sold. 


Railway Rates. 


: Tronmasters in this district are taking little 
interest in the protest which was raised by the Federation 
of British Industr'es against the new railway rates and in 
the forecast which they indulge that they may determine 











to test the legality of the charges. The Federation suggests 
that the new rates shou!d only be paid under protest and 
on condition that the iron trade will be entitled to recover 
if the Courts should decide against the railways. ‘The 
experience of traders in th's part of the kingdom in fights 
with the carriers is not such as to encourage the view that 
the latter are like’y to be declared in the wrong, and the 


circumstance that the lines are now State-owned is adjudged | 


to render traders’ chances of appeal more slender than 
ever. It is on this ground that the Federation’s action, 


though well intended, if the truth must be told, excites | 


little enthusiasm hereabouts. There are great complaints 
of the 2s. added as demurrage charge for detailed trucks, 
the causes of detention, it is said, being generally beyond 
the control of the trader. 


Ironfoundries Starting up Work Again. 


Everything has been done to facilitate a quick 
resumption of work at the ironfoundries, and many shops 
have been on all the week. With good-will, supplies of 
castings should be flowing in shortly, though it will neces- 
sarily take a long time to overcome the dislocation in 
which dependent manufacturers have been involved. 
The local understanding is that the moulders who withdrew 
from two of the West Bromwich foundries owing to a feud 
with members of another union will, for the moment, 
return to work on the old footing. But a special inqu' ry 
into the West Bromwich trouble is to be commenced this 
week by & committee appointed by the Parliamentary 
Committee of the Trades Union Congress. Of course, it 
will be remembered that the standpoint of the employers 
from the outset has been that all the men in striking com- 
mitted a breach of the agreement as to arbitration awards, 
to which other trade unions have adhered. The standard 
rate of wages for ironfounders'in this district now becomes 
£3 18s, 2d. per week plus 5s., and coremakers 2s. less, while 
for metal dressers the rates, of course, vary in individual 
shops. The men are anxiously looking forward to the 
conference respecting working conditions to be held next 
month, but it is a poor result for a four months’ struggie. 
Tt is interesting that the third ballot in Birmingham gave 
a vote of 515 for accepting the Federation terms and 218 
against. It is estimated that the total amount distributed 
in Birmingham in strike pay has been £6500. Coventry 
also voted a substantial majority for going in. At that 
place the majority for going in is represented by the 
figures 428°‘ for’ and 90°* against.” The total number of 
unemployed from all sources at Coventry at the end of 
last week was officially stated to be 6596, and since then 
that total has been augmented. Seventy per cent. of 
the unemployed is said to be due to the strike, and the 
consequent lfoss of wages alone is estimated at £16,000 per 
week over a period of eighteen weeks, a total of £288,000. 
If normal conditions can be resumed everything points to 
a time of great prosperity for the city. 


Coal Supplies at Coventry and Birmingham. 


The situation at Coventry respecting the reduced 
gas supply resulting from diminished deliveries of fuel 
has become more acute, and recently there has only been a 
six-day supply of coal at the Corporation gasworks, a 
condition which has been brought to the notice of the Coal 
Controller and. a reform requested. The position is 
aggravated by the fact that 50 per cent. of the gas manu- 
factured is used for industrial purposes, and if any curtail - 
ment of supplies to the manufacturers has to take place the 
effect must be disastrous. In Birmingham the price of 
coal to householders has only advanced 1s, instead of 2s. 
r ton as in most other places, owing to the fact that.the 
bulk of the coal comes from the adjoining Warwickshire 
and Stafiordshire coalfields, and consequently the increase 
in railway rates is not heavily felt. .-Supplies of coal are 
far from satisfactory. The quantity required to meet the 
needs of the city is 22,000 tons a week, but for the past two 
or three weeks the amount of coal received has approxi- 
mated only 14,000 to 16,000 tons. The Birmingham Gas 
Department has increased the price of gas coke by 2s. per 
ton, the explanation being that this mineral has to be 
brought from a longer distance than applies to. domestic 
fuel. 


Absenteeism at the Mines. 


The Warwickshire coa'owners are again com- 
plaining of absenteeism at the mines, which they state is 
still responsible for much loss of output. At one colliery 
it is mentioned the absenteeism in four recent weeks is 
alleged to have reached 20 per cent., and but for it the 
colliery could have raised an additional 1200 tons per week. 
Another neighbouring mine states that it could increase 
its output by 900 tons each week except for the men’s 
neglect. The men’s union, I need hardly say, take 
exception to these figures, and it has offered an inquiry 
with the object of ascertaining the exact facts, stating that 
“* there is no one more anxious than themselves to reduce 
absenteeism to the lowest possible minimum.” 


Well Deserved Recognition. 


When the fusion of the Metropolitan Carriage, 
Wagon, and Finance Company with Messrs. Vickers, of 
Sheffield, took place, it was felt by many shareholders of 
the former that it was an opportune time for the recog- 
nition of the long services to British industry rendered by 
Mr. Dudley Docker, first chairman also of the Federation 
of British Industries. They recognised that the notable 
success of the Midland wagon combine was due to the fore- 
sight that had prompted the amalgamation of the Ashbury 
Company, the Brown Marshalls Company, the Lancaster 
Company, the Metropolitan Company, and the Oldbury 
Company, in the early part of 1902, and,"later in that year, 
of the Patent Shaft and Axltree Company, Wednesbury, 
and to the ability which had subsequently been shown in 
its direction and organisation. A committee was formed, 
with Sir Halliwell is, Spine of Birmingham, chairman, 
and shareholders from all parts of the Empire—indeed, of 
the world, from South Africa, India, and Japan—dis- 
played a desire to share in the promotion of the testi- 
monial. This has just been presented at a dinner given to 
Mr. Docker. _ It took the form of an illuminated address on 
vellum with a facsimile of the signatures of over one 





thousand subseribers, together with a purse of n.oney for 
the creation of a scholarship at Birmngham University 
bearing Mr. Docker’s name, to be competed for by the 
employees of the Metropolitan Wagon Company, in subjects 
to be selected by Mr. Docker. In making the presentation, 
Sir Halliwell Rogers paid a high tribute to the business 
genius. of Mr. Docker, which had proved of inestimable 
service during the war. 
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LANCASHIRE. 
(From our own Correspondent.) 


; Manenestrr, Thursday. 
Tron, Steel, and Metals. 


Tue markets in this district are all more active 
now because of the resumption of. work at the foundries, 
although, of course, the deadening effect of the lack or 
castings. cannot be expected to pass away at once, or 
indeed for several weeks. There is, however, a more 
hopeful feeling, and consumers generally do not seem to be 
at all alarmed by the frightfully high range of prices. It 
is confidently assumed that these prices cannot be brought 
down during the present year, and that trade must adjust 
itself to them, and as there is no probability of a reduction 
they do not check buying as they would do if any doubt 
as to their stability should arise! There is a vast 
amount of work waiting for the engineering firms of the 
district, and it will be many months before that work can 
be accomplished. If labour can be kept in a reasonable 
mood for the first half of the year there is nothing to stand 
in the way of a very p us time, and, of course, there 
is no need yet to anticipate the time when falling prices 
will bring about another industrial crisis, 


Metals. 


The reason for the set-back in standard copper 
last week is not very clear ; but it does not seem improbable 
that the speculative element in the trade is preparing for a 
big “‘ coup” and does not want eopper to rise too much 
before operations are begun. The engineering trade will 
soon be able to obtain the necessary iron castings and may 
be expected to consume a very much larger tonnage of 
copper than has been possible during the past four or five 
months ; while at the same time the actual production of 
American copper is less than it was. It is true that there 
is a large quantity of refined copper in America ready to 
be sold, some say up to 200,000 tons ; but the needs of the 
world are very great and there is no reason to suppose that. 
this metal will be sacrificed at tow prices. The avtual 
price here of this refined copper last week was £121 per 
ton, which at the present rate of exchange is only about 
20 cents per pound from the American point of view after 
freight has been paid to this side. This does not look like 
a price which will bring much, if any, of thi. reserve of 
copper to Europe. One is inclined to believe that con- 
sumers of copper here must be prepared for higher prices 
between now and the middle of the year. Tt does not 
follow, of course, that there will be a corresponding rise in 
manufactured copper and brass, because the margins for 
manufacture are already dangerously large, and it may be 
that makers will consent to allow them to be reduced 
rather than exasperate the consumer any further. As a 
matter of fact, the extravagant price for condenser-tubes 
was reduced by 3d. per pound last week. An investigation 
into the profits of certain manufacturing firms in other 
trades is threatened, and this may ‘be applied to metal 
manufacturers. The anticipated rise of tin to. £400 per 
ton has not yet been realised, but the market has kept 
fairly near to this big figure, and there is still a probability 
that it may be reached. There is, in fact, nothing wonderful 
about £400 for tin while the American exchange remains 
where it is and silver does not fall. The Eastern prices 
remain high, and, in fact, America has already paid equal 
to over £390 in the East. The enormous prices at which 
tin-plates are now sold would seem to justify £400 for the 
metal, even if there were no other reasons for anticipating 
it in the near future. Spelter remains quite a firm market, 
but very much steadier so far as prices are concerned than 
it was a month ago, In looking back over the last fort- 
night it is very noticeable that the quotation for prompt 
spelter has varied scarcely at all. The lowest prompt price 
within that period was £57 15s. and the highest £58 L5s., 
and the forward price has been near £60 all the time. _ This 
suggests that spelter has reached a fairly permanent level, 
although the great demand for galvanised iron at high 
prices may lead to an increased consumption. The market 
for lead has been rather easier for some time, and specula- 
tion is not nearly so rampant as it was. One does not see, 
however, how the supplies of lead can be increased very 
much until both Spain and Australia produce more. There 
were rumours that the Broken Hill Mine trouble was 
settled, but up to date one does not find any confirmation 
of this welcome news. 


Foundry Iron. 


There has been more business done here in 
foundry iron this week, and sellers of Derbyshire willing 
to accept from £10 5s. to £10 7s. 6d. delivered have sold 
a good deal; but there are many sellers who now want 
£10 10s. delivered, and it looks as if this latter price would 
soon be established as the lowest figure. Buyers here are, 
of course, not buying for their immediate necessities, as 
they have already accumulated fair stocks ; but they are 
quite prepared to pay the high prices for forward delivery, 
and indeed it appears to be ted universally that 
foundry iron is to be very scarce all through this year. 
There has been no change in the nominal prices of Cleveland 
iron, but one cannot buy it here to any extent, and even 
in small lots it is not to be had at the nominal price. 
Practically the Lancashire ironfounder will be shut up te 
Derbyshire and Staffordshire iron, with perhaps a little 
Northamptonshire. Scotch iron tends to become much 
searcer, and one fears that a time is coming when very 
little, if any, will be spared for the Lancashire trade. 
The theoretical price of Scotch is still about £10 10s. at 
the furnaces, which should not mean more than £11 10s. 
per ton here ; but merchants do not quote that price just 
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now, and it is doubtful whether any could be bought from 
a merchant under £11 15s., while some are asking 
£11 17s. 6d. and £12 per ton delivered. . 


Scrap. 


There is no immediate demand here for foundry 
scrap, and dealers are not desirous of selling at the present 
low rates for forward delivery, as their only object in 
accepting £3-to £3 10s. per ton less than the price of pig 
iron is to clear some of their inconvenient stocks. The 
nominal price here for machinery cast scrap for prompt 
delivery is £7 10s., and perhaps a buyer who would pay 
and clear at a moment’s notice might get. some at £7; but 
higher prices are anticipated when the foundries have 
worked through their present stocks. For heavy wrought 
scrap consumers Offer last week's price of £8 15s., and 
dealers who can hold out against this price, of course, 
continue to do so. 


Barrow-in-Furness, Thursday. 
Hematites. 


The position in the hematite pig iron trade has 
materially improved of late and p ts are better for a 
good run of trade. The return of the nioulders to work in 
the country generally, apart from Barrow, will increase 
the demand for iron on foundry account. The moulders 
at Barrow did not go in on Monday owing to a dispute with 
regard to some men who had remained at their jobs and 
are still at work. An early settlement of that matter is 
expected. Local steel makers are taking good deliveries 
of metal, and the outside demand for iron is good for both 
ordinary and special qualities. Recent additions to prices 
have no effect now on business, although, naturally, trade 
is not being done so far ahead. Makers are in receipt of 
good orders which will occupy their attention into the 
spring, when a further revival is expected. There are 
no signs of expansion as yet, except that at some works 
overhauling is going on at some of the furnaces. Prices 
are steady at new rates. Mixed numbers of Bessemer iron 
are at £11 4s. 6d. per ton net f.o.t., with £11 12s. 6d. per 
ton quoted as delivered at Sheffield. Special qualities are 
at £12 5s. to £12 12s. 6d. per ton. 


Tron Ore. 


There is a brisk demand for hematite iron ore, 
but the supply is not very heavy, and local smelters are 
taking almost the whole of it, there being little for outside 
users. Prices’are steady, with average sorts of native ore 
at 52s. 6d. per ton net at mines. Spanish ores are in steady 
demand at 52s. 6d. per ton delivered. Little of this ore 
has been arriving at Barrow of late. 


Steel. 


The activity in the steel trade continues. The 
rail departments at Barrow and at Workington are busy 
and orders are held on home and overseas aecount. The 
demand is steady. In other departments there is fair 
activity, and there will probably be more done shortly, 
except in ship plates, which are not likely to be rolled at 
Barrow for some time to come. The hoop departments 
at Barrow are busy. Heavy rails are quoted at £18 15s. 
to £19 5s. per ton, with light sections at £20 10s. to £22 5s. 
per ton. Billets are a quiet trade at £19 10s. per ton, an 
inerease of 30s. on the old rate. Ship plates are at £20 
per ton and boiler plates £25 10s. per ton. 


Shipbuilding and Engineering. 

The shipyard at Barrow is pretty well employed 
and will be busier on merchant work shortly. When the 
moulders’ strike is finally at an end the eng’neers who were 
stopped will be ab‘e to start work again. There is a good 
amount of work in the building of oil engines for merchant 
ships. There is a busy state of affairs in the airship 
factory. A big airship is expected to be out at Easter, 
and a small airship of the scout class in the summer, the 
latter being for Japan. 


Fuel. 


The demand for steam coal is brisk and the price 
is 36s. per ton delivered. House coal is in rather fuller 
supply at late rates. For coke there is a full demand 
and East Coast qualities are at 60s. per ton delivered to 
West Coast works, 








SHEFFIELD. 
(From our own Correspondent.) 


The Foundries Re-open. 

So far as Sheffield was concerned, the result of 
the moulders’ ballot was a very pronounced expres- 
sion of opinion in favour of a resumption of work, 
and it is needless to say that the men’s decision was a most 
welcome one to the employers, who have bridged the 
eighteen weeks during which the foundries have been idle 
with the greatest difficulty. As soon as news of the settle- 
ment came to hand, the principal firms took steps to give 
the fullest publicity to a general invitation to their 
moulders to register their names and return to the foundries 
at 7.55 on Monday morning, which the men promptly 
did, and, although it was fully recognised that a few days 
would have to elapse before things could be expected to 
run with their former ease, yet it is surprising how quickly 
matters have begun to settle down, so that the unfortunate 
strike, with all the suffering involved, will soon be only a 
memory. The employers were placed in a most difficult 
position through the ill-considered action of the men; 
but there is now not the least desire on the part of any of 
them to dwell upon that aspect of the question. All that 
is wanted is a determination to tackle the tremendous 
arrears of work accumulated at the foundries. The 
struggle is over, and the men themselves perhaps are the 
most competent judges as to whether the game was worth 
the candle. If their view on that point is such as to make 
it less easy for anyone to persuade them into such costly 


disputes in the future, then the past four months’ experi- 
ence may not have been all loss. In any case, they will 
find the employers are harbouring no spirit of reprisa's. 
On the other hand, beyond the adjustments they have 
promised to consider, the employers will think no more of 
the trouble, and will look to the men to do their utmost to 
restore the months which the locusts of sullen idleness 
have eaten. And with the mou'ders there returned a!so 
the many thousands of labourers and others whose work is 
dependent upon the mou!'ders’ operations, and who, as 
innocent victims of the strike, have suffered severely. 
It is not too much to say that they rushed back, only too 
anxious to be restored to wage-earning capacities. A 
similar state of things was experienced at Rotherham, on 
the east side of the city, and Chesterfield, on the south side, 
but at all three places it must be many months before the 
accumulations of orders have been to any appreciable 
extent worked off. 


For the moment—and one cannot prophesy 
beyond that—the industrial out!ook in this part of the 
country seems very good indeed. I have heard a con- 
trary view expressed, but I am afraid the voice was the 
voice of a croaker—and croaking never accomplished 
anything worth while. It may be quite true that Belgium 
is recovering faster, by comparison, than any of the Allies ; 
that America sees the day when she will be able to re- 
enter the British and other markets with iron and steel 
goods; that Japan is developing rapidly; and. that 
Australia and Canada are daily building up for themselves 
an iron and steel industry capable of meeting the bulk of 
their home needs: but those are aims, not accomplish 
ments, and before they can become the latter there will 
Le years of excellent business for the iron and steel firms of 
this country, and especially of the Sheffield district 
Prices, truly, will be high, and higher st:1! probably, but 
for the present that fact need not disturb makers and 
manufacturers, nor keep them ‘awake a’nights.” 
Nevertheless, they who know the situation best realise that 
everything is not as straightforward as it may appear to 
be, and it is not at all likely that manufacturers’ worries 
are going to end automatically with the close of the 
moulders’ strike. Somehow or other it seems impossible 
to tune up output to the right pitch. It simply won’t be 
tuned up. With more money and shorter hours, the 
desire to work appears to have had a very bad relapse, 
from which a recovery is essential if the advantage which is 
now ours is to have any meaning. Another thing that 
seems to be essential is the installation of more blast-fur- 
naces—if unlimited ore supplies can be assured. Since 
1914 the increase in the number of steel furnaces has been 
out of all proportion to those in the iron industry, and it 
is believed by many people that greater attention will have 
to be given to that discrepancy, though others contend 
that the more modern methods now in operation will 
eventually adjust the matter. The activity of railway 
and tramway steel departments seems to be steadily 
developing, and regarding rolling stock construction I 
learn from Craven’s Railway Carriage and Wagon Com- 
pany, of Darnall, that the firm has just had a contract 
placed with it by the North-Eastern Railway Company 
for a thousand 20-ton coal wagons, which closely follows 
an order from the Great Northern for 250 ten-ton high-sided 
wagons—to mention only two of the contracts Craven's 
have in hand. I notice another Sheffield firm has gone 
outside the city boundaries to establish a new file-making 
factory, and while, from a trade point of view, such a 
course is quite all right, it must be rather disappointing 
for the Sheffield Development Committee, which is all 
for developing industries within the borders of Sheffield 
itself. It was only quite recently that certain Sheffield 
interests acquired ‘premises near Leeds and equipped 
them for file manufacturing purposes on very modern lines. 
but in the present instance a Sheffield firm has secured a 
site for a file-making factory at Chesterfield. A little 
further into Derbyshire the ironworks and ironstone pro- 
perties of James Oaks and Co., of Riddings, near Alfreton, 
have passed to the Stanton Coa! and Iron Company, 
though the Oaks, whose Alfreton property has been in 
private hands for generations, will retain the firm’s 
colliery interests. Another example of development is 
the increase of capital just being by Thos. W. 
Ward, Limited, viz., £300,000, equally divided between 
ordinary and second preference shares of £1 each, the 
former being issued at a”premium of 5s. each and the 
latter at par. This will bring Ward’s issued capital up to 
£1,100,000, of which 100,000 shares have been reserved 
for subscription by employees under ial conditions. 
Thos. W. Ward, Limited, beside being in the iron, steel, 
coal, and i ing businesses, is probably the best- 
known firm of shipbreakers in Britain, with depdts and 
yards all over the country, where most of the famous 
battleships and cruisers bought out of the Navy and 
liners like the Lucania, Britannia, and Majestic have been 
broken up. 


A Distinguished Visitor. 

Field Marshal Earl Haig, who had been staying 
with the Earl Fitzwilliam at Wentworth, spent Monday 
in Sheffield, commencing with a tour of Cammell’s Grimes- 
thorpe works—by a happy coincidence, the very day the 
moulders resumed operations, whereas when the King 
was here, not long ago, things were almost at a standstill. 
The gallant soldier witnessed the tapping of a 60-ton 
Siemens furnace, watched the forging under powerful 
hydraulic presses made in Sheffield of heavy marine shaft- 
ing, and so on, and fork: through the departments busy 
with railway steel of one kind and another ; but he had to 
miss the spectacle which all visitors to the great armament 
works anticipate with the keenest interest, the slabbing 
and rolling of a huge armour plate. The. distinguished 
visitor was made a Freeman of the city by the City Council 
and a Doctor of Laws by.the University, and of these and 
other honours bestowed during the day he seemed deeply 

preciative ; but perhaps his most urgent message to 
Sheffield was that the men who had left office and work- 
shop to fight the Allies’ battles should not now be per- 
mitted to walk the streets looking for work. A great effort 
is being made here to place in employment 250 demobilised 





men during the present month, and the appeal of Earl 


Haig will have done much, it is hoped, to crown that effort 
with success. 24S TI5_—§ FRISTIVE 


A Note of Warning. 


Some remarks made by Mr. W. J. Brooke, the 
new general manager of Lysaght’s Normanby Park 
Steel Works, Scunthorpe, the other day ought to be laid 
to heart by every employee-Zand also by.seme.of the em. 
ployers—in the iron and steel trades. Scunthorpe is the 
centre of the North Lincolnshire district, the development 
of which was referred to in @ recent letter. “ So far as one 
can see, the immediate outlook for! the district is excel- 
lent, but the testing time must come when the pressure of 
foreign competition begins’ to be applied again. Perhaps 
with such a thought in his mind Mr. Brooke asked a com- 
pany of foremen he was addressing not to live in a fool’s 
paradise. History showed that after all wars there were 
periods of prosperity which had generally been followed 
by periods of acute depression. In case prosperity was 
not going to be with them in the future, he wanted them 
to put their house in order so that when depression came 
they would be able to meet it like men. For some time 
they had had nothing to do but to pick up the plums 
as they fell from the trees. Now, they had to think of the 
time when there might be no plums to fall—when they 
might have to scratch for a living and to mind that they 
found something after scratching ! Such a view is entirely 
consistent with the opinions of some of the leading steel 
men of Sheffield, who fear that a few years of booming 
trade will be followed by a period in which great difficulty 
may be experienced ,in keeping the works going. But 
that is not yet, and one never knows what new develop- 
ments may occur meanwhile. 


Iron, Steel, and Coal. 


In spite of the attempt to fix the new rates for 
iron and steel and manufactures thereof, it is quite on the 
cards that another move up in prices will be witnessed 
shortly. As mentioned in previous letters, it will take 
some little time for firms to see just where they stand 
regarding additional cost 'of railway traffic rates. Mean- 
while the demand for steel is very heavy, especially for 
basic, and iron, of course, is being absorbed at once. The 
following comparisons will show at a glance the big ad- 
vances made since before the war :— 


1913. 1920. 

£s. d. £ s. d. 
Derbyshire foundry pig iron 214 8 10 2 6 
Derbyshire forge pigiron .. .. 2 13 8 9 12.6 
Hematite, East Coast, pigiron.. 3 9 6 7 VG 
Hematite, West Coast, pig iron.. 3 14 6 11 1560 
Lincolnshire pigiron ..  .. .. 216 8 915 0 
“Crown” bars ..  .«. 715 0 2410 0 
Billets, acid, Bessemer 7.2.6 21 5 0 
Billets, acid, Siemens .. Tt. eee 
Billets, basic.. *.. .. «. os Me Seaces i ah 


Until matters are cl about the position, these prices 
will stand, the immediate advances being estimated at, 
roughly, 17s. 6d. on pig iron, 30s. on billets, 30s. on bar 
iron, £2 on hoops, 25s. to 40s. on sectional steel and plates, 
and £3 on wire rods. The advance in the case of some 
finished goods is much greater, and the upward movement 
will inevitably carry with it the quotations of every 
finished production in iron and steel. On fuel the average 
extra cost for railway traffic works out at about 10d. a ton. 
The heavy demand for steams for inland works is: being 
fairly well met, and France and Italy are receiving fair 
quantities through the Humber porte. Small fuels are 
in full request, and coke is very firm at the new level of 
53s, 6d. House coal is in seriously short supply. Best 
South Yorkshire steam hards are 29s. to 29s. 6d.; best 
Derbyshire, 28s. 6d. to 29s.; seconds, ‘27s. 6d. to 28s.; 
steam cobbles, ditto; nuts, 27s. to 28s.; washed smalls, 
24s. 6d. to 26s.; best hard slacks, 24s. 3d: to 24s. 9d.; 
seconds, 23s. 9d. to 24s. 34.; soft nutty, 23s. 6d. to 24s.; 
peas, 22s. to 22s. 6d.; and small slacks, 19s. to 20s. In 
house sorts branch is 88s. to 33s. 6d., and best Silkstone 
29s. 6d. to 30s. 6d., all per ton at pit. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Wagon Shortage: Grave Situation. 


- WHATEVER may be the state of the various other 
works of the country, there is no doubt that the iron 
and steel works on the North-East Coast, in addition 
to the difficultiés of working during the past twelve months, 
are in for a more serious time if the present arrangements 
of the North-Eastern Railway Company are to be regarded 
as the last word in the way of providing immediate relief 
for the congested steel traffic, and better facilities for 
dealing, not only with the present output of the district, 
but also with the higher output, which will be the result 
of new mills coming into operation. In view of the alarm- 
ing congestion at the various works as a result of the 
shortage of trucks, a conference was held this week 
between representatives of the iron ‘and ‘steel trades and 
the North-Eastern Railway Company, and a full state- 
ment of the present position and the experiences of the 
past twelve months were put before the railway com- 
pany. During thet period many representations were 
made, both to the Board of Trade, Ministry of Transport, 
and the various railway officials concerned. Undoubtedly 
the railway company has had many difficulties to contend 
with, but it was hoped that with the opening of the new 
year the railway transport service would have shown some 
signs of improvement. ‘The loss in tonnage output which 
the finished steel trade of the ‘North-Fast- Coast has 
suffered is enormous, and probably could be put at three- 
quarters of a million tons per annum. As an example of 
the position, it may be stated that.for the week ended 
January 17th the output of steel, in thé Cleveland district 
alone, increased by 1000.tons, but so inadequate were the 
railway facilities thet the stocks—already swollen—were 
increased by 4000 tons. . other words, manufacturers 
are simply making steel, to swell their stocks, whilst ship- 





yards and other industries are starving for supplies. The 
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consequences of the present congestion are far-reaching, 
involving not only short time work at the steel works, 
but also in the shipbuilding and other trades. Unfor- 
tunately, the railway representatives present at the con- 
. ference referred to were unab!e to give any assurance of 
much improvement during 1920, and the steel trade repre- 
sentatives are bitterly disappointed. Tt is felt strongly 
in all quarters that more wagons should have been ordered 
months - to cope with the volume of trade, and if 
higher authorities cannot promise better things firms will 
be driven to shutting their plants down or working on 
half-time. On ‘the present carrying capacity of the 
railway company;~apart from increased output which 
everyone is striving for, it practically means that the 
steel mills ought to close down entirely for one month to 
enable the railway company to catch up with the traffic. 
From the experience of the iron and steel trade cver the 
last few months, there is no doubt that some benefit could 
be immediately obtained if complete days of three eight- 
hour shifts could be worked, and a general speeding-up 
of goods traffic on the North-Eastern system enforced. 
The authorities recently published certain statements 
on detention of traffic in traders’ private sidings, but it 
is a fact that such detention, if any, on the part of the iron 
and steel trades on the North-East Coast is infinitesimal, 
and has no direct bearing on the difficulties which the 
railway officials undoubtedly find themselves in in their 
endeavours 'to cope with the steel and iron products of 
the works. A more generous wagon-building programme 
by the railway companies should be insisted upon, but 
even if immediate effect were given’ to this, the time 
already lost on their part is undoubtedly going to create 
more difficulties over the next few months than can be 
imagined. Consumers will be short of supplies, unem- 
ployment will almost be inevitab!e, and new trade to the 
district will have to be turned away. ‘It is to be hoped, 
therefore, that some further steps may be devised to 
prevent such a state of affairs as indicated. 


The Foundries Re-start. 


The moulders’ ballot in favour of a return to 
work on the employers’ terms was a welcome, but a 
belated decision. But for their obstinacy, they might 
have been back at work months ago enjoying the benefit 
of the extra 5s. which was then offered, and which is all 
they now receive. The majority of the foundries on the 
North-East Coast restarted on Monday. ‘There is any 
amount of work and a lot of leeway to be made up. Many 
of the departments in the engineering trades, however, 
will not be able to get into full swing again for some time. 
Much depends on the moulders and the speed with which 
they turn the castings out. 


Cleveland Iron Trade. 


There is an exceptionally heavy demand in the 
Cleveland pig iron trade, but business is almost com- 
pletely held up through lack of supplies. As a matter of 
fact, many ironmasters have absolutely no iron to offer, 
and proposals for new business are turned down whole- 
sale. The shortage is now becoming aggravated by the 
fact that foundries are beginning to come on the market 
for deliveries. During the progress of the moulders’ 
strike many contracts were suspended, but the iron did 
not go into stock on that account, being distributed in 
other directions. Now the foundries are looking for a 
resumption of their contracts, and the difficulties of the 
settlement are correspondingly increased. Neutrals are 
prepared to pay almost any price to get iron, and it is 
said that even 220s. has been exceeded for small lots of 
Cleveland pig iron. Very little iron, however, can be 
spared for export, and the bulk of the iron shipped abroad 
is going to Belgium. The home rade in Cleveland pig 
iron is governed by the voluntary maxima, viz., 182s. 6d- 
for No. 1 and 175s. for all other qualities, but 5s. is added 
if the iron is for export to Belgium, France and Italy, and 
nothing below 220s. is» quoted on neutral account. 
Deliveries by rail are still greatly hampered through the 
truck shortage. 


Hematite Pig Iron. 

The position of the hematite pig iron trade is 
very sound, and the demand must be on a substantial 
scale so long as the activity prevails in the finished branches 
of the iron and steel trades. A good many inquiries for 
hematite iron for forward delivery are reported, but - 
ducers proceed very cautiously, for they realise that ‘ties 
is a possibility of priees further advancing. For mixed 
numbers the home quotation is 220s., and 5s. is added 
for s ies to Belgium, France and Italy, whilst for 
neut the price is 230s. per ton and upwards, No. 1 in 
all cases being at a premium of 2s, 6d. per ton, 


Rieniainhing Materials. 


In the foreign ore trade the most satisfactory 
feature is the diversion of boats by the Shipping Con- 
troller to Mediterranean and Spanish ports for the trans- 
port of ore. The immediate effect has been to ease the 
freights, and Rubio ore is now about 62s. per ton «.i.f. 
Coke is very scarce and very firm, good medium furnace 
kinds being 50s. 6d. at the ovens. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades pro- 
ducers are in the position of not being able to cope with 
the heavy home demand and 4 surprising volume of 
export business, . From Belgium, and from the Sean- 
dinavian countries there are large inquiries for all descrip- 
tions’ of finished material, and trade is active with t 
Colonies and the Far East. 
from Canada for considerable quantities of material to 
be supplied in the course of the next twelve months, and 
it is stated that some of these inquiries have resulted in 
business, In the home trade great difficulty is being 
experienced in the matter of delivering material, owing 


to the unsatisfactory railway transit and the shortage of | 


wagons. Some of the works are A yoke congested with 
material waiting to be transmit to its destination. 
Common iron bars have been advanced by 30s. per ton. 


distance of some 3000ft. to 4000it. 


Inquiries are also coming | 


| output is still almost entirely disposed of to local con- 





There is an exceptionally heavy demand for galvanised 
sheets, which are bringing anything up'to £47. ‘The prin- 
cipal quotations, which}relate solely to the home trade, 
are as follows :—Steel rounds and squares, 3in. to 5}in., 
£20 2s. od.; $in.’ ia 3in., £22; flats, 5in. to 8in., £20 10s.; 
over 8in., £20; lin. ‘to 5in., £22; ‘angles, 4-ton lots, 
minimum, £19 10s.; tees, £20 10s.; joists, 4-ton lots, 
minimum, £19 10s.; heavy steel rails, 60 Ib. and upwards, 
£18 15s.; fish-plates and sleepers, £23 10s.; ship, bridge 
and tank plates, £20; boiler plates, £23 ; strip and hoops, 
£27 10s.; soft steel billets, £18; hard billets, £18 10s.; 
common iron bars, £24. 


The Coal Trade. 


The Northern coal market continues to be in a 
very strong and rigid condition, owing to the protracted 
famine in coal. There is not the least easement in the 
tremendous pressure for coal of every kind. The conditions 
are gradually going from bad to worse, and are not calcu- 
lated to improve the position of exporters unless and 
until there is considerable easement and diminution in 
the matter of requisitioning, which is on an extremely 
heayy and increasing seale. Such requisitioning is not only 
preventing new business from being ked, but is respon- 
sible for considerable arrears in shipments on account of 
orders booked long ago. The prices continue to mount, 
and despite the unwillingness of the collieries to quote, 
orders and inquiries continue to be pressed on the market, 
thereby occasioning inflated values. As an indication 
of the high level prices have reached, it may be mentioned 
that as much as 120s. has been paid this week for North- 
umberland steams for prompt, while 110s. has been 
repeatedly done for Northumberland unscreened for 
bunkers, and as much as 105s, for British tonnage, which 
goes to show that prices, however high, do not count at 
all, the only consideration being the possibility of obtain- 
ing coal at any cost. The Swedish State Railways and the 
Norwegian State Railways are in the market for 90,000 
tons and 18,000 tons of best steams, but in the exceptional 
circumstances of the protracted coal famine, it is diffi- 
cult to see how they are likely to obtain the required 
quantities, whether the contracts are placed or not. The 
principal quotations, which are merely nominal, are as 
follows.:—Northumberlands: Best Blyth steams, 115s. 
to 120s.; seconds, 105s. to 110s.;--unscreened, 100s. to 
110s.; best steam smalls, 95s. to 100s.; second smalls, 
85s. to 90s.; best screened households, 120s.. Durhams : 
Bést gas, 110s.; second gas, 100s. to 10558.; coking, 100s. 
to 110s.; bunkers, 105s. upwards for British boats, 110s. 
to 120s. for neutral steamers; best beehive foundry 
coke, 120s.; patent oven, 110s. to 115s,; gas coke, 115s. to 
120s, 


Cleveland Miners’ Wages. 


Some important wage concessions have been 
made this week by the employers to the Cleveland iron- 
stone miners. The base rate for mine deputies has been 
increased by 6d. per day, making the rate now 5s. 5d., 
while increased scales of payment for work in hot places 
and with lamps have been granted. As a result of the 
increase in the ascertained price of pig iron, 3.4 per cent. 
has been added to the nominal percentage of the men’s 
wages above the base rate. The percentage now is 188.4. 








SCOTLAND. 
(From our own Correspondent.) 
Supply and Demand. 


IN all departments of industry the demand is still 
so far in excess of the supply that prospects of a return to 
more normal conditions seem as remote as ever. All 
efforts, to improve the output have made little progress, 
the improvement being only a drop in the bucket, and the 
struggle for supplies isyas) fiereé as ever. Consequently 
the new year has as yet seen no material change from 
conditions prevalent during 1919; in fact, those conditions 
only appear to be accentuated. In spite of soaring prices 
makers of all classes of material in Scotland are inundated 
with orders, and many are now forced to refuse all and 
sundry, no matter what price may be obtainable. A 
better supply of carrying tonnage would relieve matters 
to @ considerable extent. . Already a slight improvement 
in imports from America is noticeable, but with better 
facilities those imports could be greatly augmented, not 
only in steel and iron material, but also in coal, which 
would be a great boon to industry and to the private con- 
sumer also. It is said that generous supplies of the latter 
are available and only the question of tonnage stands in 
the way. 


Boring for Oil. 


The results obtained at. West Calder have been 
of an encouraging nature, Oil has been met with at the 
following depths :—Sands which showed a trace of oil at 
630ft.; a show of heavy black oil upon the drilling tools 
at 650ft.; gas was encountered at 945{t., with an initial 
estimated flow of 50,000 cubic feet per day ; at 1165ft. a 
sand was found showing a trace of oil. Operations have 
just, been commenced at D’Arcy., The wells start in the 
lower carboniferous—West Calder in the oil shale group of 
the calciferous sandstone series, and D’Arcy slightly higher 
up in the series.. Both will be carried right through the 
caleiferous sandstone series into the old red sandstone, a 
The strata consist 
of shells and sandstones with bands of limestone. 


Pig Iron. 


The Scotch pig iron market continues firm. The 


sumers, and even then deliveries are not over large. It 
has. been said that present quotations are against exports, 
but in any case supplies are not available to any extent, 
and a large shipping could easily be put through even at 
the existing rates. Prospects in this department are 
certainly better since the raising of the control; but 
expansion must of necessity be slow at the present rate of 


output. Carrying tonnage, too, is not over plentiful. 
No, 1 foundry pig iron is quoted round about 235s. and 
No. 3 230s. per ton, f.0.b. Glasgow, compared with the 
pre-war figures of about 75s. and 70s. per ton. 


Finished Iron and Steel. 


The Scotch steel and iron markets are full of 
inquiries for all descriptions of material, but the output is 
still far behind the demand, and makers in some instances 
are not now quoting and appear determined to make an 
effort to clear off as much as is possible of existing orders 
before entering into further negotiations. Works already 
have sufficient orders for ship and boiler plates to last 
over several months, and delays seeminevitable. Sectional 
material, too, has become busier, particularly on export 
account, and deliveries are fairly reasonable. Steels are 
very busy, and fortunately semi-finished material is coming 
in with greater regularity and in better bulk. Thin sheets 
are practically off the market at present. A fair demand 
for galvanised sheets is reported, but for that material the 
price now charged is exercising a restraining effect on 
buyers. The resources of the bar ironmakers are severely 
taxed and business is still almost entirely with home 
consumers. Hoops and strips are in heavy demand. 


Coal. 


The Scotch coal trade shows very little change 
during the past week. While outputs appear to be improv- 
ing, the progress is very slow and the production is stil! 
far below requirements. Fair deliveries of industrial 
sorts are reported, with good shipments to Allies and to 
Irish ports. Shipping delays, however, are numerous, 
more especially at the East of Scotland ports. The 
position with regard to the househeld supply is most 
unsatisfactory. Not only are supplies inadequate, but 
the regulations as to the ration deliveries tend to cause 
delays. Merchants are inclined to wait until they have a 
number of orders for the one district that can be delivered 
at the same time. They contend that present costs of 
delivery make this course inevitable. Consequently in 
many instances consumers have been compelled to go for 
days without fuel, which constitutes a very real hardship 
at this time of the year. The aggregate shipments during 
the past week amounted to 138,542 tons, against 130,374 
in the preceding week and 113,079 tons in the same week 
last year. Prices are practically unchanged :—F.o.b. 
Glasgow: Ell coal, Allied, 70s. to 78s.; neutral, 85s. to 
88s.; splint, 73s. to 75s. and 90s. to 92s. 6d.; treble nuts, 
67s. 6d. and 81s. F.o.b. Methil or Burntisland: First- 
class steams, Allied, 72s.; neutral, 100s. to 107s. 6d.; 
third-class steams, 68s. and 87s. 6d.; treble nuts, 67s. 6d: 
and 75s. F.o.b. Leith: Best steams, Allied, 70s.; neutral, 
97s, 60.; secondary qualities, 67s. 6d. and 81s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coals and Profits. 


THERE “was a time in the coal trade when, if the 
price of coal advanced on account of heavy purchases and 
colliery stems became congested, then exporters could 
reasonably expect a reduction in current freight rates, and 
vice versé if tonnage was-scarce and merchants-were com- 
pelled to pay up to secure a steamer to lift their coals, then 
there was a prospect of exporters recouping themselves 
by obtaining their coals at a cheaper rate. Even in those 
days the best of calculations did not work out properly, 
and so far as doing business and taking risks ahead were 
concerned it was often a profitless undertaking. Present 
conditions in the coal trade, however, have never before 
been experienced. Coal prices are at a record figure, and 
still despite congestion, or perhaps it should be said by 
reason of the congestion, freight rates are stiffening and 
maintaining unusual high levels. The'trouble is that the 
standard of workis so far below the normal, hours of labour 
are shorter, and appliances in all directions are not up to the 
needs of the times, that vessels are not being turned 
round with the rapidity that is desired. Owing to the 
detention sustained at home and foreign ports, owners are 
only getting about one-third of the work out of a vessel 
compared with pre-war days ; but their expenses in wages, 
&c., continue running, and so higher freight rates are 
required. Coal prices for export have exceeded ail 
expectations, and the calculations of Government officials 
have gone entirely astray and the high prices are a menace 
to the interests of the industry, for the reason that miners 
and their leaders are on the warpath. While these high 
prices are paid by the foreigner and the Government 
Exchequer will undoubtedly profit substantially, still the 
miners’ leaders are only too anxious to discredit private 
ownership and to do their utmost to;determine the method 
of distribution of the surplus profits. Undoubtedly the 
safest course for the Government to pursue is to use the 
surplus for the remission of taxation, butit is fully expected 
that the miners’ leaders will press for a bigger share 
accruing to the miners, and for that reason it is expected 
that the next few months will be a critical period in the 


coal trade. 


Trade Unions and their Members. 


Reference was made last week to the serious 
stoppage of work at the Barry Docks, resulting purely from 
differences of certain individuals respecting their member- 
ship of trade unions. Fortunately, the strike terminated 
before the end of the week and at a time when prospects of 
a resumption looked very black. The workmen concerned 
were on the dock master’s staff, and they wished to become 
members of the National Union of Railwaymen and leave 
the Dockers’ Union. The strike was settled by the general 
manager of the company removing the two men to a fresh 
department ; but the Dockers’ Union had their way, in 
that it is to be recognised that men on the dock master’s 
*staff should belong to the Dockers’ Union and not the 
National Union of Railwaymen. Scarcely, however, is 
this trouble settled than another one’ bréaks out, also on 
the question of membership, this being at the Mannesmann 





Tube Works, Landore, where 2000 are idle all because of 
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one man. Judging from the points in this case, it would 
appear that once a man is a member of a union he must 
always be a member, and no freedom is accorded the 
individual to exercise his own desires. This particular 
man, it appears, refused to pay his subscription to the 
Steel Confederation, and he claims he is not liab'e, as he 
still belongs to the National Union of General Workers, 
to which the majority of the Mannesmann workmen 
belonged up to September, 1918, when they were induced 
to join the Confederation. The Confederation members, 
in fact, gave seven days’ notice to the company to secure 
preference in work over the men of the General Workers’ 
Union, the object. obviously being to starve out the mem- 
bers of the latter body and force them into the Confedera- 
tion. The particular person concerned in this dispute 
objects to paying to two unions, but the Confederation 
holds that once having joined it he should continue to 
pay his subscriptions. The company, upon being appealed 
to, declined to interfere or bring any pressure on the man, 
who is a very capable workman, and it is left to the unions 
to fight the matter out. 


Steel Workers’ Wages. 


At the first annual meeting of the Iron and Steel 
Confederation, No. 6, held last Saturday at Swansea, a 
report of a sub-committee recommending that certain 
resolutions respecting rates and conditions should be 
relegated to a de'egate meeting of the trade on the one 
hand and steel workers on the other, to be ultimately con- 
sidered, if necessary, by the Tin-plate Joint Industrial 
Couneil and the Steel Board respectively, was adopted. 
The matters thus relegated included recommendations 
that a flat rate war bonus of 140 per cent. on total earnings 
would be more satisfactory than the present graded war 
bonus percentages, and that a claim should be submitted 
to the employers accordingly ; that a ballot should be 
taken on the question of all millmen finishing at noon on 
Saturday instead of 2 p.m.; that the doublers’ rate be 
increased to 3s. per dozen; that the rate of behinders be 
inereased by 2s. per dozen; that the meeting declares for 
the abolition of the Industrial Council ; that a mimimum 
wage for tin-platers be established ; that un'ess an advance 
of 50 per cent. on the standard of 1874 be granted with the 
establishment of the six-hour day in the tin-p/ate trade, 
then the six-hour day should not be accepted; that a 
claim of 25 per cent. above the tin-plate mill scale be made 
for intermediate mills; that millmen be pa‘d waiting 
time for the first hour ; that all gantry drivers’ pay in the 
tin and sheet works be inéreased to 5s. per shift ; that a 
claim be made for the payment of six shifts for five nights’ 
work to all steam, electric, and hydraulic service men ; 
that instead of payment for idle time as at present, a claim 
be made for a weekly minimum wage for every grade of 
worker based on the registered tonnage of each mill or 
furnace ; that third hands be put on all furnaces and paid 
by the firm, irrespective of the kind of metal worked, &c. 
Altogether the above presents a fairly formidable pro- 
gramme. 

Telephonic and Telegraphic Delays. 

Business men, not only at Cardiff, but all the 
ports of South Wales, have for some time past been much 
exercised in mind concerning the telegraphic and tele- 
phonic delays, and on Tuesday the Cardiff Postmaster 
and the district manager for the telephones attended a 
meeting of the Cardiff Chamber of Commerce and replied 
to the compla‘nts which were voiced. Business has 
undoubtedly been very much hindered for some time past 
by the inadequacy of the services, and instances are known 
in Y which letters from abroad have arrived as promptly as 
eables dispatched on the same date. It was admitted 
that there had been serious delays between Cardiff and 
London, and the matter had been taken up very strongly 
at headquarters, and the action adopted would certainly 
bring about improvement. With regard to telephones it 
was pointed out that the position in Cardiff on the switch- 
board, was that about the outbreak of war all the improve- 
ments and additions in hand had to be stopped. Their 
engineers joined the Army and they were now in the 
position of having to wait for the manufacturers. It was, 
however, hoped to get their new. equipment down in 
about twenty-six weeks and it would probably take two 
months to install it. In the meantime there are something 
like 500 applications for telephones for which they had no 
room on the switchboard. There was also the question of 
the inexperience of operators to be taken into account. 
A strange feature of the Cardiff traffic was that there was 
as rouch in the afternoon asin the morning. It transpired 
that at present there are fourteen lines to London, and there 
are to be new anderground cables from London to Bristol, 
which will be joined up with the existing cables between 
Cardiff and Newport. This will make for a great improve- 
ment, but will necessarily take some time. 


Colliery and Shipping Deals. 

Considerable interest is still displayed concerning 
reports of further big deals in colliery, steel works, and 
shipping undertakings, which are said to be imminent. 
Since writing last week it has been announced that the 
Meiros Collieries, Limited, which owns about 5000 acres 
of Welsh gas coal and No. 3 Rhondda coal and employs 
upwards of 2000 men, with an annual output of 500,000 
tons per annum, is to be associated with Guest, Keen and 
Nettlefolds, Limited, and John Lysaght, Limited, who 
have acquired the controlling interest. All shareholders 
in the Meiros Collieries, Limited, are to be offered 6s. for 
each of their 2s. ordinary shares. In the shipping line 
Messrs. Monroe Bros., managers of the Monroe Shipping 
Company, Limited, have purchased the fleet of ten coasting 
steamers, aggregating 3300 tons deadweight, owned by 
J. Monks and Co., Limited, of Liverpool, for £200,000 : 
while in connection with the Gould Steamships and 
Industrials, Limited, the new company formed by Mr. 
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as ever, and according to Mr, John Allcock, city treasurer 
of Cardiff, there would be twenty-one houses ready in about 
six weeks’ time, for which there were 2200 applicants. Deal- 

ing with the Governments proposals in the course of a 
paper on ‘“‘ Housing,” Mr. Alleock told members of the 
Cardiff Chamber of Trade on Monday that the time. table 
allowed by the Government was all too short. With 
regard to State aid, he considered it would have been more 
equitable to both parties if, instead of a final determination 





being arrived at in 1927, uennial or septennial 
reviews of the financial position iy ve Pisa been made part of the 
scheme. 

Current Business. 


The position in the coa) trade shows very little 
change compared with a week ago. The market is excep- 
tionally firm. Colliery order books are full, and the docks 
are so congested with tonnage that vessels are kept waiting 
outside. Business carried through is of very small pro- 
portions, as salesmen have already such heavy commuit- 
ments, and for any small lots changing hands high figures 
are demanded and paid. Superior Admiralties are 110s. 
to 115s., and any good quality large commands 110s. 
Through coals are in the neighbourhood of 95s. to 100s., 
and best bunker smalls are scarcely obtainable at 90s. to 
95s., while ordinary cargo sorts are firm at 80s, to 85s. 
Patent fuel is well sold and makers are full up for the next 
month, pines being 105s. to 110s., while coke remains 
about 125s. to 130s. Pitwood supplies are none too 
plentiful, and importers can readily secure 85s. 


Newport. 

The demand for Monmouthshire qualities con- 
tinues active and the tone is strong. Superior Black Vein 
large rule about 110s. and inferior es from 100s. to 
105s., while smalls run about 85s. to 90s. 


Swansea. 
The supply of tonnage keeps in excess of what 
can be dealt with, and as collieries are so well sold the 
market in all anthracite descriptions is very strong. 








Latest News from the Provinces, 





WALES AND ADJOINING COUNTIES. 


Colliery Wagons. 

CoLLIERY companies have been notified that the 
order under which railway companies could use colliery 
wagons on return journeys for general purposes has been 
suspended. It is hoped that this a!teration will result in 
the return of wagons being considerably expedited and 
that the transport of coals generally will be improved, 


Swansea Metal Market. 


The tin-plate market is very firm, makers quoting 
higher figures consequent upon the demands of labour. 
Prices generally indicated are 5s. above those of a week 
ago, 68s. to 70s. being quoted, the former figure having 
been paid for October-December shipment. Other 
quotations are :—Copper, £119 10s. cash, £121 5s. three 
months; Spanish lead, £48 10s. cash, £47 5s. three 
months ; spelter, £59 cash, £61 three months; We'sh 
hematite, £12 per ton net f.o.b. 








Works Management and the Human 
Element. 


A coop deal has been heard recently about scientific 
management in connection. with the engineering industry. 
There is a tendency on the part of some of its advocates 
to misuse the term scientific in this connection and to 
suggest that one system is applicable to all kinds of engi- 
neering manufacture, without regard to the variation in 
manufacturing organisations which must occur in different 
works. It is quite impossible, for instance, to lay down 
hard-and-fast lines of procedure for all establishments as 
to the extent to which the drawing-office and designing 
departments should come under the works management. 
Mr. H. Mensforth, in the admirab'e paper which he read 
before the Manchester Association of Engineers on Satur- 
day, January 24th, repeated what is really only obvious 
when he said that there was no general system of produc- 
tion which would apply to all works. He gave'as instances 
to illustrate this point the motor car factory, with its 
programme fully mapped out beforehand, and arrange- 
ments made with the agents for the absorption of the 
entire output before a sing'e machine is made. Under 
such enviab!e e:reumstances a production department 
could be set up to control and plan the method of manu- 
facture, the types of tools and jigs used, piecework prices, 
and all other details of manufacture. On the other hand, 
in works the products of which are of a diverse nature 
market requirements fluctuate, some machines are made 
to stock, others to order, and large composite contracts 
have to be undertaken involving components some of 
which may take twelve months to manufacture, while 
others may be either drawn from stock or made in a few 
days. It is quite obvious that the production systems 
for the two cases mentioned can have little in common. 
But the portion of Mr. Mensforth’s paper which will 
perhaps be most appreciated is that which dea!s with the 
element in industry. The author said that, while 





J. C. Gould, with a capital of £3,000,000, it is stated that 
five undertakings are to be taken over, involving the sum 
of about two and a-half millions, and that Cardiff will 
materially benefit and employment for men be provided. 


Housing Problems. 


The question of house accommodation is as acute 


many firms spent thousands of pounds in building up 
commercial goodwill, they neglected the necessity of 
obtaining the goodwill of their workers, which was just as 
essential. He went on to describe the ideal employment 
department, the first requisite of which was an officer 
whose function it was to deal with thé applications for 





employment. He said that a satisfactory employment 
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manager was invaluable, as the reputation which a firm 
enjoyed among applicants for employment depended toa 
considerable extent on the employment manager's efforts, 

He had given much thought to the best means of attract- 

ing to the works organisation men of a higher calibre to 
fill positions as foremen and shop managers, and he held 
that, owing to the fact that wages had increased in this 
country from a comparatively low to @ comparatively 

high figure, this need would be much more 2 orale felt in 
the future than it had been in the past. If the payment 
of high wages was to be continued, the remuneration and 
status of those in authority in the shops must be raised 
in order to attract ‘‘ broad-gauge’’ men, who otherwise 
tended to enter emplo: nt which had hitherto offered 
greater remuneration, but less scope for real productive 
effort. Such men would have to shoulder greater responsi - 

bilities and be kept in touch with problems the proper 
solution of which made a works run successfully, He had 
made some attempt to interest shop foremen and super- 

intendents in these problems by meeting them at frequent 
intervals in one of the works canteens directly after working 
hours, for the ned ac of having an informal discussion. 

Some of the tit comprised the use and 
abuse of stores, coal, 9m. tool steel, &e., costs, including 
comparative departmental figures, the ratio of piecework 
to day work in the different sections of the factory, and 
other matters concerning the basis on which successful 
production is founded. His experience was that once the 
foremen overcome their natural diffidence in speaking, 
they afforded most valuab’e assistance, and took the 
keenest interest in the figures and examples put before 
them. This went to show to some extent at least that if 
members of the shop force lacked the breadth of vision one 
would like them to have, it was largely the fault of managers 
in failing to encourags them to take more than a limited 
view of their particular routine duties. Whilst, however, 
fully recognising the pessibilities that lie in this direction, 
he he!d the opinion that there was a crying need for better 
educated men on the productive side of industry. By 
the term ‘‘ educated”’’ he did not imply academically- 
educated only, but that education which gave a breadth 
of view and which developed an appreciation of the human 
aspect no less acute than that relating to the inanimate 
features of the factory. 

Mr. Mensforth concluded his address with strong em- 
phasis upon the necessity of a profound study of human 
nature. He said that almost any system of management 
which was a system at all would work out well if the 
human aspect was predominant and adequately cared for. 
Straining after relatively minor refinements such as were 
found under some so-called scientific management was 
futile if the human factor was neglected. 














PERSONAL AND BUSINESS ANNOUNCEMENTS, 





We have been notified that the Industrial League and Cowncil 
have moved into larger premises at Grosvenor Mansions, 82, 
Victoria-street, S.W. 1. Telegrams, Unicaplab Sowest, London. 
Telephone, Victoria 6. 

Hersert Morris, Limited, of Loughborough, informs us that 
it has acquired the business of Messrs. H. Coltman and Sons, 
engine and boiler makers, Midland Ironworks, Loughborough. 
Mr. Ernest Coltman remains as manager. 

Wirn thea: val of the Lords Commissioners of the Treasury, 
Major H. E. Wimperis, R.A.¥., has been transferred from the 
office of the Crown Agents for the Colonies to the Air Ministry, 
to take up the position of head of the Air Navigation Research 
Section 

THE Ogston’ Motor Company (1918), Limited, asks that in 
future all letters and communications intended for it should be 
addressed to Victoria-road, Acton, W.3, but that all goods 
should continue to be addressed, as hitherto, to Southfield-road, 
Acton, W. 4, until further notice, 

We are asked to state that Mr. P. W. H. Challenor, of 18, 
Walbrook, London, E.C., has taken as a partner Mr. A, A. 
Challenor. The style of the firm will now be known as Messrs. 
P. Challenor and Co., and the business will be carried on fron: 
the old address, The agencies held by Mr. P. W. H. Challenor 
will be retained. 
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Tatopinr.—We have received from the Iglodine Company, 

Limited; of Manor Chare Works, Pilgrim-street, Neweastle-on- 

Tyne, @ bottle of iglodine, or tri-iodo-ethyl-phenyl. It ix 

claimed for the a. which pa” siete that it is non-poisonous 

and antiseptic, of great value for wounds, burns, and injuries 

generally, and that it is particularly useful for first-aid pur- 
poses in works and factories. 


Mr. WynpuamM Hutme.—On Wednesd if 21st, 
Mr. E. Wyndham Hulme was presented by ‘the Patent-oftice 
Library staff with an illuminated address, bound in morocco, 
recording their appreciation of his work as librarian during tl.e 
last twenty years. We understand that Mr. Hulme will continue 
his editorial supervision of the ‘ Subject Index to Periodicals,’ 
published by the Library Association. Mr. Hulme has been 
succeeded in his office by Mr. Allan Gomme, son of the late 
Sir Lawrence Gomme, F.8.A., and formerly an assistant examiner 
in the Patent-office. 


InstiruTe oF CurMistry.—The results of the examinations 
of the Institute of Chemistry recently held in London have: now 
been published, and are as follows :—For the Fellowshi, In 
the branch of metallurgical chemistry—G. B. Brook ; in the 
branch of the chemistry of food and 8, fertilisers and feed- 
ing-stufis, soils, and water—F. F. Beach, M.A. (Oma, B.Sc. 
(Lond.). For the Associateship: In the branch of organic 
chemistry—H. H. Barber, B. 8s. Lond.), L. P. MeHatton, 
A.R.C.8., and H. C. 8. de Whalley; in the branch of the 
chemistry of food and drugs, fertilisers and feeding-stuffs, soils 
and water—John Haycock and Miss E, E. Sparling. 


_ Te InsTiITUTION or Mintnc anp MrTaLturGy.—The follow- 
~ maaan have been made by the Council of the Institution of 
ing and Metallur utey = :—(1) Gold Medal of the Institution— 
ier award—to H, Livingstone Sulman, M, Inst. M.M., 
in recognition of his contributions to metallurgical science. with 
special reference to his work in the development of floteticn 
and its application to the recovery of minerals; (2) “ The 
Consolidated Goldfields of South Africa, Limited,’ 
to Mr. William Henry eter be Inst. M.M., for ee ae 
on “* Sma ney a on of ‘Irhe 
Genesis of Igneous Ore Sprig! ie * (3)" “ The Cotnelidened Gold- 
sage of South Africa, Li of Forty Guineas to 
Edward Thomas die ue Inst. M.M.. for his ees on 
= ihe Conglomerates of the Witwatersrand. 
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French Engineering Notes, 
(From our Correspondent in Paris.) 


New Industries. 

Aparr from the special circumstances which are 
putting up the prices of a gion machinery to a very 
high level, there is obviously an advantage in under- 
taking the manufacture of goods formerly supplied almost 
exclusively from ab’ . if it can be done under satis- 
factory conditions, but the risk of relying too much upon 
the results to be obtained by the creation of new indus- 
tries is one that should not be overlooked. There is a 
huge amount of all kinds of work for the. engineering 
trades if only they are capable of execyting it. The 
agricultural and textile industries are offering great 
openings, the demands being so large that foreign firms 
ure not able to satisty them, and many home engineering 
concerns are supplied with samples of foreign machines 
which they are asked to copy. The rate of exchange and 
the higher import duties favour French makers, who are 
being encouraged in every possible way to develop these 
new industries, but such encouragement is not sufficient 
when the essentials to success are lacking, such as raw 
material and facilities for manufacture, to say nothing of 
experience that can only be acquired by years of practice. 
It is possible that in time French makers will have settled 
down to these new industries, but for the moment they 
are meeting with many difficulties which are so far putting 
up manufacturing costs that the home machines are 
probably more oxpenntye than those imported. As the 
machines are badly needed, this question of cost does 
not seriously interfere with business, although the time 
will certainly come when the new industries will require 
protection, and the question of fiscal tarifis may then offer 
complications. The requirements are so great for the 
time being that the attempt at developing the textile 
machinery industry in this country, for example, will not 
affect the position of English firms, but as soon as the work 
of reconstituting the industries in the devastated regions 
and of extending the faetories elsewhere is completed, 
British machinery firms will experience competition on 
the French market. 


Freights. 

This attempt at creating new industries would 
have a better chance of success if it were viewed as part 
of a scheme of yeneral industrial and commercial organi- 
sation in which one industry would assist another instead 
of being merely an effort to produce as much as possible 
for home requirements. Economists have been strongly 
exhorting manufacturers to develop the export trade and 
arrest the increasing indebtedness to foreign countries, 
but even they have failed to point to the probable effect 
of increasing exports upon freights, and consequently 
upon the cost of imported goods. By far the greater 
majority of ships arriving at French ports with raw 
material, coal, machinery and other goods, leave without 
freights. Yet there are many essentially French products 
that could be shipped in very much larger quantities than 
at present if only manufacturers and producers were 
offered facilities and were able to get their goods to the 
perts under reasonably favourable conditions. An im- 
provement in railway transport would not only enable 
manufacturers of goods for export to obtain cheaper and 
more regular supplies of raw material, but they would 
be in @ position to send their products to the ports and 
provide freights for ships that at present only carry cargoes 
one way. In this way an active development of existing 
industries would be of far greater service to the vountry 
than the attempt to create new industries, which neces- 
sarily entail much loss of time before they become pro- 
ductive. Largely on account of the freights, the cost 
of coal at the ports is so high that wood is often found 
to be more economical for steam raising. 


Coal Shortage. 

The promises that have been made to consumers 
of an early solution of the coal problem are so far from 
being fulfilled that the situation is becoming worse than 
ever, and the various State services and the representa- 
tives of the electrical companies are now holding confer- 
ences to decide upon what is to be done, probably in the 
direction of a further restriction of coal consumption. 
Kverything has contributed to the apparent hopelessuess 
of the present situation, such as the floods which have 
stopped inland navigation and prevented the arrival of 
fuel from the Channel ports and from Germany, the strike 
of bargemen that has interfered with traffic on the canals, 
and the strike of dockers at Rouen. The railway com- 
panies have been obliged to requisition coal intended for 
some of the glass works which have had to close in con- 
sequence, aud all over the country there are stoppages of 
factories, while many works on the banks of the Seine 
have had partially or wholly to suspend operations on 
account of the floods. The situation has never been so 
bad as it is at the present moment. 


Oil Fuel. ’ 

The former secretary of the Comité Général du 
Pétrole, Monsieur Guiselin, has been giving his views on 
the substitution of oil for coal in a conference delivered 
recently at Rouen. He affirms that the propaganda in 
favour of mazout, which is the name given primarily to 
crude petroleum irom Russia, is, more financial han 
industrial, and that while these crude oils may be service- 
able for steam raising they are not. likely to supplant other 
fuels, if only for the reason that the world's supplies do 
not exceed 40,000,000 tons, of which only 6,000,000 or 
7,000,000 tons are available for Europe. Moreover, the 
price of crude petroleum in France is about double what it 
is in England. Monsieur Guiselin is of the opinion that 
crude petroleum would, be. more satisfactorily employed 
by being mixed with bad quality coal to facilitate com- 
bustion and by ‘subjecting mazout to a process of dis- 
tillation and combining the tar by-products with peat and 
lignite. Instead of using the crude oils direct for steam 
raising, he thinks that it would be better to employ them 
for increasing the calorific value of the immense quantities 
of poor solid fuels that cannot at present be used to 
advantage. 





British Patent Specifications. 


When. an i lion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgement is not illustrated the Specification is 
without drawings. E . 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancerytane, W.U., 
at 6d, each. 

The date first given 18 the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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STEAM GENERATORS. 


136,715. February 21st, 1919..-BomerR Serrinc Expansion 
Jo's, J. W. Thornley, 54, Bolton-road, , 
The joint between a boiler and its setting, where it is desirable 
to make a gas-tight joint, is made, ding to this invention, 
by means of a plate A supported, as regards ite weight, by the 
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roller B. The plute is kept in intimate contact with the boiler 
by means of the weights C, tending to roll down the sloping 
planes shown, Several arrangements to augment the action of 
the weights are suggested.—December 24th, 1919. 


INTERNAL COMBUSTION ENGINES. 


136,765. May 30th, 1919.—Srarrine Gear, F. H. Royce and 
Rolls-Royce, Limited, Derby. 

The clutch used to engage the starting motor with the engine 
crank shaft is, in the case of this invention, actuated by the oil 
pressure of the main lubricating system. The clutch A, which 
joins the armature shaft of the motor B with that of the dynamo 
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U, and thus through the gearing D with the erank shaft, is 
normally kept in engagement by the spring E. When the 
engine gathers speed and the pump F commences to deliver oil, 
the piston G is forced upwards and, overcoming the spring E, 
disengages the clutch.—December 24th, 1919, 


TELEGRAPHY AND TELEPHONY. 


136,762. March 4th, 1919.—Are Generators or Exvecrric 
Oscrttations, P, O. Pedersen, 1, Amalievej, Copenhagen, 
Denmark. 

The object of the present invention is to reform the conditions 
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of ‘starting and blowing out an. arc while the arc resistance is 


cooling or other means which will restrict the travelling outwards 
of the are and regulate the temperature at the starting point for 
a properly high starting voltage, and by the electrodes being so 
arranged relatively to one another that the increases in length 
and resistance of the are during its travelling are restricted to the 
most favourable minimums. the usual arrangement, shown 
in Fig. 1, including carbon cathode and water-cooled copper 
anode, the arc is drawn in the position A B and by the i 
field driven to the position C D, in which it is blown out. ig. 2 
represents an embodiment of the new improvement, the coo! 
orem achieved by water ing thr the copper pipe E, 
which latter bears against or is fixed right near the cathode. 
The position of the pipe E may be adjustable. Another embodi- 
ment is shown in Fig. 3, with the cathode on the whole cireum- 
ference surrounded by a cooled metal collar F. » Fig. 4 shows an 
embodiment in which the are at the point C travels from the 
proper cathode K to a cooling back piece G—for instance, made 
of poorly conducting carbon or of a metal having a high melting 
point. K and G may either be ted or form an entirety. 
Three other arrangements of the invention are described in the 
specification.—December 24th, 1919. 


136,600. December 9th, 1918.—Arraratus FoR DETERMINING 
THE Dirworion or Arriving Evecrro-MAgneTic Waves, 
J. Erskine-Murray and J. Robinson, both of the Wireless 
Experimental Establishment, Biggin Hill, Kent. 

The object of this invention is to provide means whereby 
the intensity of the signal at two points, one on either side of ths 
minimum, may be directly compared,’ the intervening intensitiee 
of the signal being inaudible. The rotatable coil of a directive 
electr gnetic reception device is arranged free to move with 
respect to its pointer or indicator within i limits, con- 
tacts being provided on the indicator on either side of the 
coil which form the stops and also complete the receiving 
cireuit. The indicator is movable relatively to the rotatable coil 
over a certain angle which is determined by the position of the 
stops, and its position determines the limits of the angles which 
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the rotatable e9il can form with the direction line of the signal. 
In the diagram of connections the two contact stops A are jointly 
connected to one side of the tuning condenser B, the other side 
of which is connected to the aerial coil or rotatable radiogonio- 
meter coil C, the circuit being completed by contact D and either 
of contacts A. The receiver or amplifier is connected in any 
suitable method by leads E across the condenser B. In the 
lower drawing showing the indicator a rotatable dise A is mounte:! 
on a base B, provision being made to clamp it in any desired 
position by means of a clamping screw C. A scale marked off 
in degrees is provided on the base B around the disc A. Two 
contacts G are centrally mounted on the dise A and are adjust- 
able with relation to each other by means of the left and right- 
hand screw D which is centrally mounted at E. <A contact arm 
F is rigidly connected to the rotatable aerial coil or rotatable 
radiogoniometer coil forming one end ef the winding and is 
rotatable about the same axis as the dise A.—December 19th, 
1919. 





MACHINE TOOLS AND SHOP APPLIANCES. 


136,720. February 25th, 1919.—A Mersop or ExzcrricaLLy 
WELDING PLATINUM OR OTHER METAL Discs TO THE ENDS 
or Heaps or Meta Screws or Rops, W. Meacher, of the 
Westminster Engineering Company, Limited, Willesden 
Junction, London. 

A method of electrically welding platinum or other metal 
dises to pieces of metal by passing a suitable electric current 
between their contact faces in connection with a centring device 
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and suitable apparatus for content the heat to the contact 
faces in order to avoid distortion. machine consists of a 














subdued to a favourable minimum durirg the intermediate 
burning time, This is obtained by providing the cathode with 


transformer with a secondary coil to produce the required low- 
voltage current which is conducted to the electrodes B B, 
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Both of these are adjustable as to projection, the upper being 
mounted ona swinging arm centred on pivot C and pressing on 
the work by means of a spring or adjustable weight W. The 
cireuit through the primary of the transformer is made and 
broken at will by means of a switch operated by hand or by an 
uutomatic timing device. The operation of centring the disc 
relatively to the part to which it is to be welded is effected by 
two arms D swinging on two pivots or one common pivot E. 
Drawings of other detail parts of the apparatus are included with 
the specification.—December 24th, 1919. 
136,723. February 27th, 1919.—Spanners, J. J. Woodward, 
89, Yewtree-lane, South Yardley, Birmingham. 
This spanner, which is intended for use on hexagon nuts, 
comprises a series of stirrup-like pieces, each of which will 
engage four sides of a standard nut, attached to a handle by 


automatic clutch which disconnects or connects the two barrels 
together, K is the traversing brake pulley, F is the main sustain- 
ing brake pulley, G the trolley, H the hoisting rope or chain, 
K the traversing rope or chain. The clutch C is automatically 
regulated by the power unit control gear, and is arranged to 
disengage automatically whenever the hoisting controller is in 
the ‘‘ on” position for either hoisting or lowering. Whenever 
the traversing controller is in the **‘ on * position for traversing 
the trolley inwards or outwards, the clutch C automaticall) 
connects the two barrels together. The traversing and hoisting 
ropes or chains H and K are so arranged that when the trolley 
is traversing in the outward direction the barrel A pays out the 
rope or chain H at approximately the same speed as the trolley 
is traversing, and vice versd.—December 24th, 1919. 


Forthcoming Engagements, 





TO-DAY. 


Roya INstirution oF Great Bririan.—Albemarle-street, 
Piccadilly, W. 1. Discourse on ‘* The Gyrostatic Compass,”’ by 
Mr. Sidney G, Brown. 9 p.m. 

Junior INstrrvTion oF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. ‘‘ Manufacture of Hydrogen Gas by the 
Silical Process for Airships and Commercial Purpose,” by Mr. 
G. E. Lygo. 7.30 p.m. 


INnsTITUTION OF Civit ENGINEERS.—Great George-street, 
Westminster, S.W.1. Students’ meeting. Second Vernon- 
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means of a pivot pin, as shown. 
the nut are partially 
of the handle. 
of the way, as indicated in the lower figures. 
1919. 
136,753. May 14th, 1919. 
Lofgren, Sturegatan 11, Stockholm, Sweden. 
The inventor proposes to employ a band saw for felling trees. 


The remaining two sides o 
or wholly engaged by the notch in the enc 


The saw passes round three pulleys fixed on a es which is 
screw 
and nut device is arranged at B to extend the two arms of the 


articulated at the centre of one of the pulleys, viz., A. 


frame and thus put the saw in tension. The pulley C is driver 
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by any convenient means, and is provided with teeth, or pegs, 
which engage with holes in the saw, and thus ensure its being 
driven without too great tension. Between the pulleys C and D 
the saw is twisted through about 45 deg. by means of guide 
rollers, so that it may be presented to the tree as shown in the 
elevation.—December 24th, 1919. 


CRANES AND CONVEYORS. 


136,660. December 30th, 1918.—TRAVELLING CraBs, H. Morris, 
Limited, Loughborough, and D. Pearson, 6, St. Ives Mount, 
Armley, Leeds. 

The object of this invention is to ensure the hoisting hook of 
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@ crab operated by a fixed drum, moving along a horizontal 
path as the crab travels to and from the drum. A designates 


The stirrups not in use can be swung back out 
—December 24th, 


-A TREE Fewtire Saw, A. O. M. 


MISCELLANEOUS. 
136,679. 


tory lining with molten metal. 
the heat stored in the brickwork is transmitted to the metal. 


preventing local overheating. 
open atone end and is preferably made in two sections, as at B, 
bolted together. The furnace is provided with a refractory 
lining C, an opening D being formed through the cylindrical 
portion of the furnace and a spout provided at this point and 
normally closed by the cover F. The melting chamber thus 
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formed is czrried in an inclined position upon a frame comprising 
a bed plate, two bearing brackets G—one only of which is 
indicated in the drawing, having between them a saddle 
provided with anti-friction rollers K on which the cylindrical 
portion of the melting chamber is supported, and another bracket 
| having a bearing in which a gudgeon L is carried, allowing the 
melting chamber to be rotated. The gudgeon L is shown with 
a worm wheel M fixed to it, with which a worm N, driven by an 
electric motor, engages through gearing. The head P carrying 
the electrodes can be inserted or withdrawn, for instance, by 
tackle from an overhead runway, and when in position in the 
cylindrical end of the melting chamber the latter can be revolved 
around it, the head P being held against rotation by stops or 
clamps, not shown, but which can be fixed to the supporting 
brackets G, and the electrodes are also carried and arranged in 
conjunction with feed mechanism, not shown. Instead of the 
electric are a heating element composed of resistance material 
may be used for heat generation. Such an arrangement is 
iltustrated in the specification.—December 24th, 1919. 
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Educational Intelligence. 

Sir Henry Fow ter, K.B.E., &c., chief engineer of the Mid- 
land Railway Company and late Director of Production, Ministry 
of Munitions, and Assistant Director-General of Aircre ft Pro- 
duction, will deliver a course of three lectures on the * Organisa- 
tion and Management of Engineering Works,” at the University 
of Birmingham, on the following dates :—(1) Tuesday, February 
10th ; chairman, Sir Herbert Austin, K.B.E. (2) Monday, 
February 16th; chairman, Mr. J. D. Siddeley, C.B.E., of 
Coventry. (3) Tuesday, February 24th: chairman. Mr. Neville 
Chamberlain. The lectures will be given in the Medical Theatre, 
The University, Edmund-street, commencing at 5.45 p.m. 
Engineers of the district are invited to these lectures. After 
each lecture there will be a brief discussion, in which it is hoped 
visitors will take part. 








CATALOGUES. 


Tse Britisu Icnition Apparatus Association, 8, Breams- 
buildings, E.C. 4.—Illustrated booklet devoted to British-made 
magnetos by the British L. M. Ericsson Manufacturing Company, 
Limited, of Beeston, Notts; The British Thomson-Houston 
Company, Limited, of Coventry ; E.I.C. Magnetos, Limited, of 
Birmingham; The M-L Magneto Syndicate, Limited, of 
Coventry ; North and Sons, Limited, of Watford ; Thomson- 
Bennett Magnetos, Limited, of Birmingham ; and C. A. Vander- 
vell and Co., Limited, of Acton, London, W. 3. 

Tue METROPOLITAN-VICKERS ELECTRICAL CoMPANY, Limited, 
formerly the British Westinghouse Electric and Manufacturing 
Company, Limited, 30, Brazenose-street, Manchester.—Leaflets 
47/1-1, brake solenoids for alternating currents; 82/6, 
‘* Flexible” unit type control gear; 85/1-1, truck type switch- 
gear for L.T. and H.T. A.C. circuits; 85/1-3, ‘‘ Truck Type 
Switchgear ;” 231/1-1, Type “8S” oilbreak switch pillar for 
A.C. currents up to 650 volts, and 231/1-3, illustrations of the 
same; 331/la, Type B.B. 7, oil type switches; 338/3, Type 
B.B.H oil switch, 300 ampéres, 6600 volts, three-phase ; L342/2-1, 
Round A.C. or D.C. ammeters and voltmeters, Type 8. B. (moving 
iron); 344/34, automatic voltage regulator (Olmsted patents) ; 
L343/24-1, Frequency meter, Type F (induction); L359/2-1, 
A.C. polyphase watt-hour meters ; 366/3A-1, Shell type, single- 
phase, oil-immersed, self-cooled transformers ; 367/2a-1, three- 
phase core type oil-immersed, self-cooled transformers ; 375/14-1, 
single-phase, oil-immersed furnace transformers, and 375/1-3, 
giving illustrations of the same; 711/1, transformers for use 
in collieries ; eas ‘l, reversing planer equipment contactor 
control, and 847/2, direct-current, single motor drive, reversing 
planer equipment ; also descriptive leaflet 443/3, sheets 1 to 19, 
giving detailed illustrated description of Westinghouse Rateau 
type mixed- -pressure steam turbines ; also special publication 
7450/1, ‘ Metropolitan- Vickers Rateau Reducing-pressure Steam 
Turbine,” and special publication No. 7782, ‘* Static Trans- 








the main hoisting drum, B the trolley traversing drum, C is an 





January 9th, 1919.—E.vecrricatty Heatrep MELt- 

InG Furnaces,{L. C. Harvey, Red House, Malden, Surrey. 
This invention relates to electrically heated melting furnaces 
of the kind in which the melting chamber is continuously rolled 
or rotated in order to continually wash the surface of the refrac- 
It is claimed that the arrange- 
ment greatly reduces the power taken for melting the metal as 


At the same time it also tends to prolong the life of the lining by 
The body of the furnace A is 


Arts, John-street, Adelphi, W.C. 2. 


Harcourt Lecture on “ The Fconomic Requirements for Inland 
Navigation Transport in the British Isles,” by Mr. R. B. Dun- 
woody. 6 p.m., 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
Westminster. Informal meeting. 8 p.m. ka 
Norta-East Coast Institution OF ENGINEERS AND SuHIp- 
BUILDERS.—Lecture Theatre, Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Paper to be read 
and discussed, ** Diesel Engine Castings,’’ by -Mr. F. J. Cook. 
6.15 p.m. 


SATURDAY, JANUARY 3lsr. 


Roya Institorion oF Great Brirarn.—Albemarle-street, 
Piccadilly, W.1. ‘‘ The Astronomical Evidence bearing on 
Einstein’s Theory of Gravitation.”” Lecture I: ‘‘ Movement 
of uhe Ferihelion of Mercury,”’ by Sir Frank Watson Dyson, 
LL.D. 3 p.m. 


MONDAY, FEBRUARY 2np. 
Roya InstiruTion OF GREAT BRITAIN.- 
Piccadilly, W. 1. General meeting. 5 p.m. 
Society or CuemicaL INDUsTRY.—Burlington House, Picca- 
dilly, W. 1. ‘‘ Theory and Practice of Lubrication : The Germ 
Process,”” by Messrs. i. M. Wells and J. E. Southcombe. 8 p.m. 
Royat Society oF Arrs.—-John-street, Adelphi, W.C. 2. 
Cantor Lecture IIT., “ Aircraft Photography in War and Peace,” 
by Captain H. Hamshaw. 8 p.m. 


Albemarle-street, 


TUESDAY, FEBRUARY 3rp. 
RoyaL Society or Arts.—John-street, Adelphi, W.C. 2 
Colonial Section. ‘* Tropical Departments of Agriculture, with 
special reference to the West Indies,” by Sir Francis Watts. 
4.30 p.m. 


WEDNESDAY, FEBRUARY 4rzs. 
INsTITUTION OF AUTOMOBITE ENGINEERS.—The Hall of the 
Institution of Mechanical Engineers, Storey’s Cate, West- 
minster, S.W. Paper: ‘* The Process of Ignition,” by Messrs. 
A. P. Young and H. Warren. 8 p.m. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—Liverpool University Engineering Lecture Theatre. 
** Electric Traction,”’ by Mr. W. A. Barnes. 7.30 p.m. 
INSTITUTE OF Cost AND Works Accountants, Limited.— 
Hall of the Institute of Chartered Patent Agents, Staple Inn- 
buildings, Holborn. ‘The Principles and Practice of Correct 
Costing,’’ by Mr. A. E. Goodwin. 7 p.m. 


RoyaL Society or Arts.—John-street, Adelphi, W.C. 2. 
‘The English Language and International Trade,” by Mr. 
Alfred E. Hayes. 4.30 p.m. 


THURSDAY, FEBRUARY 5ru. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 


MEN.—Milton Hall, Deansgate, Manchester. ‘* Gearing Design,” 
by Mr. M. Coronel. 7.30 p.m, 


BIRMINGHAM METALLURGICAL Society. - Birmingham 
Chamber of Commerce, New-street. Paper: ‘‘ The Extension 
of Heat Treatment Processes to the Non-ferrous Alloys,” by 
Mr. F.C. Thompson. 7 p.m. 


Roya InstiruTiION OF GREAT Brirain.-—Albemarle-street, 
Piccadilly, W. 1. ** Recent Progress in Applied Optics ” (Lecture 
I.), by Professor A. E, Conrady. 3 p.m, 


FRIDAY, FEBRUARY 6ru. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRaAvUGHtTs- 
MEN.—Applied Science Department, Sheffield University. 
‘Lubrication of High-speed Bearings,” by Mr. J. Davison. 
7.30 p.m. 


JuNIOR INsTITUTION OF ENGINEERS.-—39, Victoria-street, 
S.W. 1. “Tank Work in the Army,” by Captain J. Bradford. 
7.30 p.m. 


Roya InstiruTion oF Great Britatn.-Albemarle-street, 
Piccadilly, W. 1 Discourse on “ Landor and the Classic 
Manner,” by Professor Sir Walter Raleigh. 9 p.m. 


SATURDAY, FEBRUARY 7ru. 
INSTITUTION OF LocomMoTIVE ENGINEERS.-Room No. 18, 
Caxton Hall, Westminster, 5.W. 1. Paper: ‘“ Four-cylinder 
Locomotives,’’ by Mr. H. Holeroft. 2.30 p.m. 
Roya Instirution or Great Britratn.---Albemarle-street, 
Piccadilly, W.1. ‘The Astronomical Evidence Bearing on 
Einsteins Theory of Gravitation.” Lecture Il.: “ Displace- 
ment of Solar Spectral Lines.” 3 p.m. 
MONDAY, FEBRUARY 9ru. 
INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssociaTion.—Storey’s Gate, St. James’s Park, 8.W. 1. Annual 
Lecture, ‘‘ Fuels,” by Dr. C. C. Carpenter. 8 p.m, 


THURSDAY, FEBRUARY 12rx. 

LiveRPOOL ENGINEERING Socrety.— Exchange Station Hotel, 
Liverpool. Annual dinner. 7 p.m. for 7.30 p.m. 
WEDNESDAY, MARCH 24ru. 

INSTITUTION OF NAVAL Arcuitects.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W. 2. Annual dinner. 


7.30 p.m. 


WEDNESDAY, THURSDAY, AND FRIDAY, MARCH 
24rH, 25TH, AND 26TH. 

InstiruTION oF Nava Arcuirects.—Hall, Royal Society of 
Annual meetings. 








Contract.—J. Samuel White and Co., Limited, East Cowes, 
Isle of Wight, have secured a contract to build and equip three 
steel single-screw motor barges, of 500 tons capacity each, for 
the carriage of oil fuel in bulk. These vessels will be of the single- 
deck type, with upright stem and elliptical stern, and are to 
have one mast and derrick and hand winch each. The machinery 
is to be placed aft, and will consist of a two-cycle Kromhout 
oil engine and accessories. The oil will be carried in three cargo 





formers for Use with Electric Furnaces,” 


tanks divided by a longitudinal bulkhead into six oil-tight 
compartments, 
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dia Office 
ath a 1920. 


a 

he Secretary of State 

FOR INDIA IN COUNCIL is pre- 

pared to receive TENDERS from such 

persons as may be willing to SUPPLY 
GIRDER BRIDGES, 40ft. clear span. 

The conditions of contract may be obtained on 

application to the Director-General of Stores, India 


In 
Whitehall, 


Office, Whitehall, 8.W.1, and Tenders are to be 
delivered at that office by Two o'clock p.m. on 
Friday, the 20th February, 1920, after which time no 


Tender will be received. 
STEEVENS, 


Acting Director- General of Stores. 





“India Office, 
Whitehall, 
6th February, 1920. 


" al 
The Secretary of State 
FOR INDIA IN COUNCIL is pre- 
to receive TENDERS from such 
persons as may be willing to SUPPLY 
ROAD BRIDGES, 40, 50, and 60ft. clear span. 

The conditions of contract may be obtained on appli- 
cation to the Director-General of Stores, India Office, 
Whitehall, 8.W. 1, and Tenders are to be delivered 
at that office by Two o'clock p.m. on Tuesday, the 17th 
February, after which Gm no Pe Rs, will be received. 

Acting Director. dasunt of Stores. 


yepes 


2048 





oyal Air Force. — 
REQUIRED : — ARMOURERS, 
CARPENTERS, CLERKS, COOKS, 
DRIVERS (M, ELECTRICIANS, 


FABRIC WORKERS, INSTRUMENT J REPAIRERS, 
FHOTOGRAFEaES. RIGGERS, HOSPITAL ORDER- 
LIES: ANISERS. WIRELE gg I 

WIRELESS O OPERATORS. Pay 8s. pe ° 
—Apply, INSPECTOR OF RECRUITING. 4, 
Heurietta-street, London, W.C. 2. 2468 


oyal Navy. 
RUCTOR 


sont fe SBN 
in the oar ao, 


APPOINTMENTS 
LIEUTENANTS 

Candidates must be under 30 years of age, have had 
a University training, and have taken an Honours 
Degree in Mathematics, Science, or Engineering ; they 
should also have had some teaching experience. 

The rates of pay are from £365 per annum 6n entry 
to a maximum of £949 per annum as Instructor Com- 
mander. Promotion, by selection, to Instructor 
Captain is also open, with a maximum of £1277 per 
annum, 

Re tired pay, to officers over 40 years of age, after 12 
years’ service, ranges from £300 per annum for an 
Instructor Lieutenant to a maximum of £900 for an 
Instructor Captain, according to length of service. 
Service pension is also allowed to _" if invalided 
before becoming eligible for retired pa 

Fos urther particulars apply in the 1 first instance to 

“HE SECRETARY OF se ADMIRAL ptt 
Whitehall, 8.W. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For ‘Sale by Public Tender, 
PLANT & MACHINERY. 


not later than 10 a.m. 











$s are feyvszer for 
as 





Tenders to be received 


February 28th. 
STEAM WINCH, 
by Sykes, Lot No. 78, two cylinders = channelled 
irons and sleepers, vertical boiler, 10ft. by 4ft., with 
four-wheeled trolley, 5000ft. 6 mm. coil eel rope, 
Lying at the KITE BALLOON SCHOOL, LYDD. 
tef. G. 1986, M.K., 22023. 


EDGE RUNNER MILLS. 


Grinding Mills, end runners, meee and pestle of 
Wedgewood, as No. 5 on their catalogu 
Lying at the ROYAL GUNPOWDER FACTO ma 


(Lower Stores), WALTHAM ABBEY. Ref. G. 1676 
M.K. 17628/32. 
BOOT MACHINERY. 

Pre og Machines with C.I. stands. Ref. M.K. 

Newent » bheers Power Presses, Ref. MK. 
18520/18522 

Boot atten Machines, Ref. M.K. 21543/4 (16 
altogether), 

Lying at the R.A.C.D., PIMLICO. Ref. G. 1558. 

DISINFECTING MACHINE, 


petrol driven, by Clayton and Co., Type M., com- 
plete with two lengths of armoured hose, each 15ft. 
long, with couplings. The gas from this machine is 
ectire within 20 minutes. Ref. G. 1977, M.K. No. 
21908 


Lying at the BARRACKS, OSWESTRY, 8.D 


SILICOL PLANT AND TANK, 


Admiralty Type B., for the production of hydrogen 
sas, constructed by Messrs. 8. Cutler and Sons, to 


produce 10,000 cu. ft. per hour. _ Overall dimensions 
20ft. by 11ft. by 20ft., comprising soda ga and 
tray, generating chamber, water storage tank, 


scrubber and separator. + 


H.P. motor for driving 
the stirring gear, 


complete with starter, piping, 


valves, staying, &c. Overall dimensions of tank, 
staying, &e., built of 9in. by 4in. timber. Ref. 
G. 1332, M.K. 21497. 

SHEERNESS, 


Lying at the BALLOON 8 v 
KENT! e TATION, 


Fuller taken wag of the above, together with Tender 
forms and its to view, can be obtained on applica 
tion to the CONTROLLER. i B.1.e., Charing. Cross 
E mbaakment Buildings, W. c. 

NOTE.—For particulars 7 other Government 
property for sale, see ‘‘ SURPLUS,”’ gl bee! - = 
bookstalls, or by quarterly subscription f 2s. 
free, payable in advance to the Director of. Pubiteity. 
Ministry of Munitions, Whitehall-place. London, 

9 o 





Te Proprietor of Letters Patent 


4052/15, relating 
‘in fee MEASURING APPA- 


RATU 
DESIRES to DISPOSE of his PATENT or to GRANT 


* sighed 


~~ rn Cae, 0 interested parties on renaons able terms 
N e ua’ G 
PATENT in this country, ote 





ORUIRSHANK AND FAIRWEATHER, 
65-66, Chancery-lane, London, W.C. 2.. 2790 
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MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DSIPOSAL BOARD 
(TEXTILES, LEATHER, AND EQUIPMENT 
SECTION). 


FOR SALE BY TENDER. 


MEN’S BIB TROUSER 
OVERALLS 


IN MINIMUM LOTS OF 25 


Tenders are Invited for Men's 

BIB TROUSER OVERALLS. These gar- 
ments have bib fronts with braces and patent 
fasteners, small fly opening at front with two buttons, 
and vents and button at each side, two hip pockets at 
back, one pocket at left side of bib, and rule pocket 
at right side. 


They are good, strong, high-class garments, made 
of stout cotton twill, drab colour, and recommended 
for hard wear and durability. 


The garments are stored at FELTHAM, MIDDLE- 
SEX, and sre made in three sizes—small, medium, 
and large—approximate equal quantities of each size 
being available. 


To be sold in lots of not less than 25, mixed sizes. 


Tender forms can be obtained on application to the 
CONTROLLER, D.B.3.b.2., Ministry of Munitions, 
Grosvenor-road, London, S.W. 
“* Arconpim London,’’ Telephonic Address, Victoria 
3626), and are to be returned not later than 10 a.m 
on Monday, 16th February, in the envelope provided 
for the purpose 


The bulk may be inspected on presentation a form 
of Tender to the Officer Commanding, Q” Store 
Depot, Feltham, Middlesex, between the hours of 
10 a.m. and 12 noon and 2 p.m. 
day except Saturda: . 


Samples representative of bulk may also be seen 
at the Office of tne Vontrolier, .8B.3.b.2., Ministry - 
Manitions, Grosvenor-road, Pimlico, 4 Paitin, s.W. 
City Office, Ministry of Munitions, Disposal based. 


oe House, 32, Bury-street, St. Mary. - Axe, 
-% and also at the following centres :— 

BELFAST ........ Central Stores Dept. Depot, 
\ ictoria-stree 

BIRMINGHAM .... —— of Munitions, Room 15, 

New-stree 

oo. aa 3. a ee ay College Green. 

CARDIFF . ... Ministry of Munitions,,Room 25 
Principality Buildiugs. 

COVENTRY Ministry of Munitions, Chamber 
of Commerce Masonic Build- 
ing. 

DUNDEE ........ Flax Office, 10, Victoria Cham- 
veTS. 

DUBLIN Ministry of Munitions, 124, 
Low Bageot-street. 

GLASGOW: Pattern Koom, Ministry of 
Munitions, 250, St. Vincent- 


Street. 
Chainber of Commerce, 26, Park- 


DS Do bi od hes 
LEICESTER .. Cnessier of Commerce, 3. 
: Granby-street. 
LIVERPOOL. Chamber of Commerce, Liver- 
pool. 
MANCHESTER.... Danlee Buildings, Spring Gar- 
dens, 
NOTTINGHAM.... Chamber of Commerce, Eldon 
Chambers, Wheeler Gate. 
NEWCASTLE . Chamber of Commerce. 
PRESTON, LANCS. Chamber of Commerce, 108, 
Fishergate. 
NOTE.—For particulars of other sovernment 
property ‘for wale. see *‘ SURPLUS,”’ price 3d. at all 
bookstalls, or .by quarterly subscriptions of 2s. post 


free, payable in advance to the Director of Publicity, 
“— of Munitions, Whitehall-place, London 
S.W. 1. 


2808 
2 " 


MINISTRY OFZMUNITIONS. 
BY DIRECTION OF THEGDISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender, 
CONTRACTORS’ PLANT, 


LYING AT NEW MECHANICAL TRANS- 
PORT DEPOT, SLOUGH 


Comprising the following :— 
2-Ton Loco. Cranes, by Both D. Bell. 
5-Ton Ditto, Ditto, by Smith and (Grafton). 
3-Ton Ditto, Ditto, with grab, standard gauge. 
Whittaker Navvy 2-yard Bucket. 
2 and 5-Ton Hand Crabs. 
Petrol Engines, Engines 
sizes and makes. 
Loco. Engine, 2ft. gauge. 
Petrol Tractor 2ft. gauge (Dorman and Stafford). 
mps by Tangye, Evans, Pulaometer and others. 





and Pumps of different 


Winget Concrete Block-making Machines, with 
Pallets, &c. 
Winget Mixer, 38 cu. ft. ccmplete with 24 H.P. 


= Engin 
ide Tip Wagons, oes | gauge 

Bin Yards, 20 lb., 2ft. ga 

Refuse Destructor 

ag "08K 10 a.m. FEBRUARY 28th. 

Full particulars of the above, together with Tender 
forms and permits to view, T; obtained on appli- 
cation to the CONTROLLER, D.B.1.e., Charing 
Cross Embankment Buildinzs, W.C. 2. 

NOTE.—For particulars of other Government Pro- 
perty for Sale, see ‘‘ SURPLUS,’’ price 3d. at ail 
bookstalls, or by quarterly subscription ef 2s. post 
free, payable in advance to the Director of Publicity, 
~~ of Munitions, . Whitehall place, London, 


1 (Lelegraphic Address, 


and 4 p.m., on anj 


o. AB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS, AND FACTORIES 
SECTION). 


FOR SALE, 
ROYAL NAVAL 
AMMUNITION FACTORY 


(ARGYLE WORKS), 
ALEXANDRIA, NEAR GLASGOW, 
DUMBARTONSHIRE. 


This very excellent and exceptionally well constructed 
gma FACTORY TO BE DISPOSED OF in 
one Lot 

The following is a brief description :— 
SITUATION.—About 3 mile from Alexandria Station 

(N.B. and S. Rly.), with frontage to the Dum- 

barton-Oban Main Road, along which tramway 

services run from Balloch to Dumbarton, passing 
the property and connecting with the Clasgow 

Corporation tramway system. Distance from Glas- 

gow about 18 miles. 

AREA OF LAND.—The total area of the land is about 
53 acres, divided into two portions by a privat® 
road. The site upon which the factory is 
erected has been well developed with a view to 
possible extensions. 

CONSTRUCTION.—The front portion of the buildings 
forming the office block has a handsome red sand- 
stone elevation with polished granite columns at 
main central entrance surmounted by clock tower 
with copper covered dome 
The exceedingly well-arranged workshops are of an 
extensive character and substantially constructed 
in red brick externally and white glazed facing 
bricks internally. North light roofs, steel trusses 
supported on steel stanchions, roof part glazed and 
part og once a floors are of concrete with 
asphalt top s 
The pringipal Duildings comprise :— 





Floor area, 

feet super. 
Machine shop, &c. .......6.....-220-. ’ 
Offices with larze Showroom and Motor 

OE ERAS © SPE OEM -400 

| Ee Pe 26,100 
Die. NODE = ic cn vaceisecscce donde 000 
DE raha nn saa seingeo*., i409 ai5 22,600 
IN ain. 5 ono pss nance anaemic 3,60 
ee ee ee en 27,000 
Power-house, «c.. 21,400 
os Sian d Cin ein bckac sep 34 so 27,300 
Joiners’ and Tinsmiths’ Shops ....... 42 000 
Basements under various Shops ...... 43,900 
pies, NEE REESE SAS Ae nr ee 6,900 
SORTER ONS: oo. oo 5 cn dd cccicsccinigees 3,300 
Box Shop (two storeys) ..........+.+. 11,300 


There is an Engineer’s Residence attached to works, 

and also various smaller buildings, including 

Lavatory Block, Cochrane Boiler-house, Checkers’ 

Office, Shrapnel Filling Shop, Hydraulic Pump- 

house, Fire Station, Weighbridges, &c. 

Total floor area of buildings about 425,000ft. super. 
LIGHTING AND POWER.—Electric (public supply). 
HEATING.—Hot air and steam. 

WATER.—Public supply. 


“SIDINGS.—Extensive private sidings are laid down 


and run into the factory buildings. They are con- 
nected with the North British and Caledonian 
Railway. 

Further particulars with plan may be obtained on 
application to the CONTROLLER, Land and Factories 
Section, Disposal Board, Charing Cross Buildinys, 
Embankment, London, W.C. 

NOTE.—For _ particulars aa other Government 
property for sale, see ‘‘ SURPLUS,”’ price 3d., at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
a of Munitions, Whitehall-place, se 

73 
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[Jniversity of London.—Gold- 


SMITHS’ COLLEGE. 
WAR MEMORIAL. 


A permanent memorial is to be erected in the above 
College to old students (day and evening) who fell in 
the war. Anyone in possession of authentic informa- 
tion which would help the War Memorial Committee 
will oblige by sending full pecty omnia to the 
WARDEN, Goldsmiths’ College, New Cross, 8 awa 

29g 23) 

A. Announcement Recently 

ssued in connection with a Scheme relating y 

a INSULATERS, Ltd., contained a statement 

that % 

‘* There are only two Cork Slab Factories of any 
importance in existence in the whole of the 
United Kingdom, namely 
and the other in Newcastle-upon-Tyne, and 


both are doing so extremely well that for 
months past they have refused to accept 





orders of any description, whether for 
prompt or future deliveries.’ 
As Messrs. NEWALLS INSULATION CO., Ltd., 


whose office is in Newcastle-upon-Tyne, and whose 
Sheet Cork Factory is situated near Newcastle-upon- 
Tyne, feel that a wrong impression may be conveyed 
by this statement, they wish it to be known that they 
are not refusing any orders for Sheet Cork, and that 
with the recent extensions to their Works and other 
powerful organisations at their command they are 
able to take care of — of any magnitude which 
may be entrusted to them 
This statement is published at the request of 
NEW ALLS INSULATION CO,, Ltd., by INSU 
LATER: Ltd., of 43, Bidder-street, Canning 
Town, Ey E. 16. 2903 . 





[™perial College of Science and 


he ce og 


8.W. 

WANTED, LECTURER ae CHEMICAT, ENGI 
NEERING. Salary £400 per annum.—Applications, 
stating ace, qualifications and es, and acco 
panied by copies of not more than three testimonials 
should be sent a — SECRETARY before Monday, 
February 23rd ne 2879 








“ENGINEER” WANTED. 


ANTED, COPIES of ‘‘ THE ENGINEER” for 
JANUARY 14th, MARCH 8rd, 17th, and 





V 


Bist, 1916,—Address, P1000 The Engineer Office. 
P1000 





The General En ngineering College, 
2. Bg lathe RO 
REQUIR. competent INSTRUCTOR in_ the 
DRAWING- ORFICE » subjects, geometrical, solid and 
elementary mechanical drawing 
Applications to the Principai, J. H. REEV 7. a A 





PUBLIC NOTICES 
London County Council. 


WANTED, a RESIDENT QUALIFIFD 
» MANUAL TRAINING INSTRUCTOR at Highbury 
Industrial School for Boys, Highbury-grove, London, 
N. The selected candidate will be required to assist 
in the general supervision of the boys. Preference 
will be given to candidates who have served, or 
attempted to serve, with His Majesty’s Forces. 

Salary £190 a year, rising by yearly increments of 
£10 to £290 a year, together with board, lodging, 
washing and medical attendance. 

Apply to the Bg mer = Officer (8.8. 5), London 
County Council, Temple-avenue, Victoria Embank- 
ment, E.C. 4 ieiatianat addressed foolscap envelope 
necessary). A form of application will then be sent. 
which must be returned by 11 a.m. on Saturday 
February 14th, 1920. Canvassing disqualifies 

JAMES B 


2800 

The 
ENGINEERING, 
309, Regent-street, W. 1. 

REQUIRED IMMEDIATELY for Mechanical Engi- 
neering Staff, WHOLE-TIME ASSISTANT, Honours 
Degree or equivalent. (Day and Evening work, ten 

5 sing salary £225-£315, according to 
a rising to £440. 
plication forms may be obtained from_ the 
DIRECTOR OF EDUCATION. 2865 





Clerk of the London County Council. 


Polytechnic School 





of 








[ niversity of Birmingham. 


CIVIL ENGINEERING DEPARTMENT. 
Professor F. C. LEA, D.Sc., viet Inst. C.E. 


APPLICATIONS are INVITED for the POST of 
LECTURER in the CIVIL RNGINEER RING DEPART 
MENT, to succeed Mr. W. N. Thomas, M.Sc., A.M. 
Inst. C.E., who has been appointed Assistant to the 
Professor of Engineering in the University of Oxford. 

Stipend £350 per annum. 

Applications, with testimonials and _ references, 
should be forwarded to the undersigned not later than 
Monday, the 23rd of February, 1920. 

Further particulars may be obtcinet from 

G MORLEY, 
__ 2581 Secretary. _ 


INTERNATIONAL COMPETITION. 


“yp 

A alborg Town Council's Com- 
ao of King Chr. IX. Pontoon Bridge 

hereby invite DESIGNS for a new 
BRIDGE ES tone ACROSS THE LIMFJORD 
BETWEEN AALBO AND NORRESUNDBY 

DENMA ‘K). 

Three prizes are offered, viz 





lst prize .. "Kroner 10,000.00 
2nd ,, ” 6,000.00 
3rd 4,000 





. -00 

The Committee, furthermore, reserve the right to 
purchase plans which have received no prize at a sum 
of Kroner 2000.00 each. 
‘ ag plans are to be submitted before September 
Oth, 1920 

Programme, with descriptions, maps, &c. will be 
furnished in the Danish, English, German, or French 
language on application to the Harbour Engineer's 
Office, Nyhavnsgade 12, Aalborg, Denmark, against a 
deposit of Kroner 50.00, which amount will be 
refunded to those who submit plans in due time or 
return the documents furnished in undamaged condi- 
tion before the expiration of. the time stipulated for 
the competition. 

THE COMMITTEE OF KING CHR. IX. 
PONTOON BRIDGE. 
Aalborg, January Ist, 1920. 2460 





;idinburgh Corporation Fire 
BRIGADE. 
MOTOR- inno FIRE ESCAPE AND LIGHT 
OTOR LORR 


Y. 

ESTIMATES .. INVITED for the SUPPLY of 2 
MOTOR-PROPELLED FIRE ESCAPE, engine to » 
capable of developing not less than 65 B.H.P 
LADDERS, mechanical extension to a height of 85it.. 
and a CHASSIS for a LIGHT MOTOR LORRY 
14 to 2 tons, and not less than 35 B.H.P. 

Specification and full particulars may be obtained 
from the Firemaster, Fire Brigade Headquarters 
Edinburgh. 

Tenders must reach the Town Clerk, City Chambers, 
Edinburgh, not later than 28th February. 20. 


A. GRIERSON, 
Town Clerk. 
City Chambers, Edinburgh, 
8rd February, 1920 2872 





|The National Foremen’s Asso- 


CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in their Supervisory Oapacity. 
All communications to = 
. High Holborn, 


H. W. REID, 
General *, London Wo. 1, j 





PUBLIC NOTICES (Gontinued) 
Page II. 





SITUATIONS OPEN 
Pages II., III., and IV. 


SITUATIONS WANTED 
Pages IV. and VIII. 


MACHINERY, &c.. WANTED 
Page VIII. 
FOR SALE 
Pages CXVI, CXIX., and CXX. 
AUCTIONS, 
Pages CXVI., CXVII., CXVIII., & CXXIV. 


PREMISES TO LET OR WANTED 
Page CXVI. 


WORK WANTED, Page CXX. 
AGENCIES, Page VIII. 
MISCELLANEOUS, Page VIII. 


For Advertisement Rates see 
page 143, col.. 1. 








NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CXXIII. 











Fes, 6, 1926 
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PUBLIC NOTICES 





A dministrative County 
wo 
LONDON COUNTY COUNCIL. 





The Council invites TENDERS for the MANU- 
ig URE and DELIVERY of about 1340 Tons of 
T IRON PIPES, mostly 24in. diameter, and 
8CIAL CASTINGS The specifications, bis of 
quantities, form of Tender, drawings, &c.. on appli- 
cation to the Chief Engineer at the County Hall, 
Spring Gardens, S.W., upon payment to the Cashier 


of the Council of the sum of £5. This amount will be 
returnable only if the tenderer shall have sent in a 
bona fide Tender and shall not have withdrawn the 
same. Full particulars may be obtained on personal 
application, and the drawings, specification aud other 
contract documents muy be inspected at the County 
Hall before the payment of the fee. Tenders must be 
upon the official forms. No Tender received at the 
County Hall after 4 p.m. on Monday 23rd February, 
1920, will be considered. 
The Council does not 
lowest or any Tender. 


bind itself to accept the 


AMES BIRD, 


oe 
2844 ¢ lerk of in I -ondon County Counce ell. 


Yorough of King’s Lynn. 


ELECTRICITY DEE PARTMENT. 
The Electricity Committee invite TENDERS for the 


SUPPLY and ERECTION of ONE LANCASHIRE 
BOILER, 30ft. by S8ft., complete with Superheater 
Steam and Feed-water Piping, &c. 


Copy of specification, drawing and form of Tender 


can be obtained from the undersigned on payment, of 
a Geposit of One 


which will be returned on 
Tenders, sealed and 
not iater than Noon, 


Guinea, 
le render. 
received 





ae ACKSON, 
3orough Electrical E one. 
Electricity Works, King’s Lynn. 791 





> 

E THIRTY grt + to FIFTY THOUSAND 
SINGLE- BARRE -Bore SHOT GUNS, with inter 
changeable p — a “ehe ap but very strong make. - 
~ snufacturers please commun icate with DIRECTOR, 


a7 















POLICE STORES. Boulaq, Cairo. indieating price 
aud time required to deliver guns —— if 
possible 794 

Bes Tadian Peninsula 


TH 
RAILWAY COMPANY. | 


The Directors are prepared to receive TENDERS for 
the SUPPLY of the following STORES, namely : 





Fee for 
specification. 
1. STEEL WORK FOR BRIDGES 10s. 0d, | 
2. SELF-CLOSING PUSH COCKS...... 7s. 6d. 
B, PRT GEASS, Sl. coc scvsccissccs 7s. 6d. 
ee OE SS eee 10s. Od. 


Specifications and forms of Tender may be obtained | 
at this office on payment of the fee for the specifica- | 
tion, which payment will not be returned. 

The fee should accompany any application by post. 

Tenders must be delivered in separate envelopes, 
Sealed and addressed to the unde rsigned, marked 
** Tender for Steel Work for Bridges,’’ or, as the case 
may be, not later than Eleven o’clock a.m, on Tues- 
day, the 17th February, 1920 
The Directors do not bind themselves to accept the 


lowest or any Tende 


R. H. WALPOLE, 
Secretary. 
Company’s Offices, 
48, Copthall-avenue, E.C. 2, 
ondon, 4th February, 1920 2936 





[he Guardians of the Poor of | 
the Paris h of St. Giles, Camberwell, are pre 
pared to receive TENDERS for the undermentioned 
work 
1 The SUP ‘G ane 4 FIXING of eS 
PUMPS, VALVES, *CAST 





“SU PPLY 





2) The * andl FIXING of an ECONO- 
MISER of 128 PIPES with all connections. 
At their Institution. Constance-road, East Dulwich, in 





accerdance with plans and specifications prepared by 
their Engineer. 

The plans and speci 
offices at a charge of 10 
on receipt of a bona fide Te 

Tenders must be delivered ~y ‘these offices in a sealed 
envelope, marked Engineering,”’ not later than 
4 p.m. on Monday, Ist March, 1920. 

H. ERNEST MOTT, 
Clerk to 


vations can be obtained at their 
whic - sum will be returned 





the Guardians. 
Guardians’ Offices, 
29, Peekham-road, 


Camberwell, S.E 
Ths 


2932 











South Indian Railway 





COMPANY. Limited, are prepared te receive 
TENDERS for the SUPPLY of— 
1. STEEL AXLES for LOCOMOTIVES. 
- FORTY PATI WHEELS and AXLES (for 


Gin. gaug 
Specificatio ns and forms 


at the Company’s Offices, F 
EC. 2 


of Tender may be obtained 
insbury pavement House 


Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ** Tenders for Steel Axles ’’ or ‘‘ Tenders for 
Wheels and Axles,’”’ as the case may be, must be left 
with the undersicned not Jater than 2 p.m. on 
Tuesday, the 24th February, 

















A ch which will not be returned, will be made 
of 208. for each copy of Specification No. 1 and 10s. for 
each copy ot -atio No. 2. Copies of the 
drawings be ined at the office of Robert 
White. y ' M. Inst. C.E.. Consulting Engineer to 
the Company. Victoria-street, Westminster. S.W. 

order, 
W. B. REYNOLDS, 
For Managing Director 

Finsbur vent Mouse 

E.C. 2, 
2nd February, 1920, 2870 
al 7 
[the Trustees of the Clyde 
Lichthouses invite TNQUIRIES for the SALE 
or HIRE of the ir DE EDGER, ‘* WILLIAM ‘BH. 
 s it order. now at work on the 


ging 500 tons per hour at 42ft. 
speed 5 knots. two sets of 





lars of the vessel from Messrs. D 
)., 84, George-street, Edinburgh. 
or hire to be made of the under- 


Further p artict 


Stevenson, 


sale 


and C, 
Inquiries for 








J. F. ANDERSON, 
Clerk to the Trustees. 
137, St Vincent-street, Glasgow. 2650 
¥ Y e Tr 
[he South Staffordshire Water- 
WORKS COMPANY invite OFFERS 
for the TWO CORNISH - MPING ENGINES at 
their Wood Green Station, near Walsall. The steam 
cylinders are (B5in a ster oe 10ft. stroke, and two 
pumps doub 1 in. diameter by Juft. stroke. 
‘Iso FIVE L AN TUBE BOILERS, 30ft. by 
6ft. 9in 
The offer t in le taking down and removal 
There is a railwey grep site 
For permis iew pls 
PR r -D J DIXON, M. Inst. C.E., 
Engineer, 
-st ree at, 3irmir igham. #16 


_ Paradis 


Me 





tropolitan opie of f Shore- 
DITCH. 











ELECTRICITY DEPARTMENT. | 
FITTER-PR IVER WANTED: must have served | 
an Apprenticeship to the Engineering Trade and have 
experience with. [igh and Low-speed Turbine and 
should aiso be capable of doing Re ; @ 






as per awd 
and experience, and en- 
should be addressed 


conditions of employment 
Applications, stating age 
closing copies of recent references, 


to BOROUGH ELECTRICAL ENGINEER, Elec- | 
tricity Supply Department, Coronet-street, Shore | 
ditch, London, N, 1. 2833 





of } 


gyptian Police Require from 


| Length overall, 









MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(Plant and Machinery Section.) 


FOR SALE BY PUBLIC TENDER 


Oil Fuel 


Installation. 


Tenders are invited for the following: 


ADMIRALTY OIL FUEL INSTALLATION 
POINT LAW, ABERDEEN, 


70ft. dia. by 30ft. deep, capacity 
3 Quay (River er Dee) a Albert 


Consisting of STEEL OIL STORAGE TANK, 

3142 tons, with outlet and pipe lines to Mearn’s 
Quay (Tidal Harbour) ; about 796 lin. yards C.I. Spigot and Socket Pipes, 5in., 
10in., 12in. dia.; and 113 yards special Flanged Pipes, 5in., 
dia., Sluice Valves, &e. PUMP HOUSE, 34ft. by 28ft., of moulded concrete 
blocks, electrically lighted, with 5-ton overhead travelling crane, horizontal 
three-throw double-acting oil pump and motor. A concrete retaining well, 


about 524 lineal feet by 10ft. high, surrounds the site. 


The Installation is erected on land the property of the Aberdeen Harbour 
Commissioners, and if purchasers desire to use installation on present site, the 
rent and other conditions of lease are to be subject to arrangement with the | 
Commissioners. 


Drawings and Specifications can be seen, and further particulars, permits to | 


| view and Tender forms obtained from the CONTROLLER, Plant and Machinery 


Section of Disposal Board (D.B.1.e.), Charing Cross Embankment Buildings, 
Charing Cross, W.C. 2. 


TENDERS FOR ABOVE CLOSE FEBRUARY (23rd. 


NOTE.—For particulars of other Government property for Sale, see “ SUR- 
PLUS,’ price 3d., at all bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the leas of Publicity, Ministry of Munitions, 
Whitehall-place, London, 8.W. 1 2672 











MINISTRY. OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD 
(Miscellaneous Store Section). 


| FOR SALE 


AS CYLINDERS 


IN LARGE OR SMALL NUMBERS. 
LAP WELDED GAS CYLINDERS. 


3ft. Shin. 
External di meter 8tin. rin, 
Water. Capacity, 62 lbs. 
Test signees 100 bs. per square inch. 

Accepted for Railway Transport of 64 lbs. of liquid Chlorine. 








Thickness 


Also 18 lb. Solid Drawa 


AMMONIA CYLINDERS. 


40 and 60 cubic feet capacity Solid Drawn 


OXYGEN CYLINDERS. 


Admiralty pattern Solid Drawn 


HYDROGEN CYLINDERS. 


A number of 
CARBONIC GAS CYLINDERS. 


Full particulars may be obtained on application to the Controller, D. B 5c, 
| Earl's Court Exhibition Buildings, Earl's Court. 


NOTE.—For particulars of other Government Property for sale, see “‘ SURPLUS,” pric2 3d., at all 
bookstalls ; or by quarterly subscription of 2s, post free, payable in advance to the Director 
of Publicity, Ministry of Munitions, Whitehall Place, London, 8.W. 1. as 


AT! 


10in., 12in., 15in. | 


PUBLIC NOTICES 
‘ana Count 


ity 





of Ba ‘stol, 


é no aes OF, anne DISTRICT 
—_ 

The Sanitary ‘nt hadi aah Sora ttee of th 
Corporation of Bristol hevite APPLICATIONS 4° 
the above APPOINTMENT: Or 

Candidates must not be foes than 28 nor more th 
42 years of age, and should either be a 


Members of the Institution of Civil Engineers, oy p, 
obtained the Testamur of the Institution of Municin’ 
and County Engineers, and, other things bein enual 
preference will be given to applicants why .. 
service in the war, 

The commencing salary will be £250 per annuy 
plus the Civil Service rate of war bonus (¢60 pha 
30 per cent. Of Salary), rising by two annual Inte. 
ments of £25 on efficient service being rendered - 

Particulars of the duties to be performed ), 
obtained On application to this office. 

Applications, accompanied by copies of three ; cent 
testimonials, enclosed in an envelope en lorsed 
“‘ Appointment of District Surveyors,’ MUSt reach 
this office not later than the 2%rd instant ; 

ESSEL S. McK a 
A.M. Inst. Co) 
and Survey: or . 


Saw 


Ay be 


City ~ meagel 
, Queen-squa Are, Bristo S77 


| 

| = 

[County Borough of Hudders- 
APPOINTMENT oer g MIE 4 ENGINEERING 


| 
| The Corporation tavite rAPPL ICATIONS for the 
} ae CHEE in the Borough naga. s pep ut 
|} ment of CHIEF ENGINEERING ASSISTAN 

| Salary of £350 per annum. 

| The person appointed must be thoroughly qual ifled 
to fulfil the duties of the office, particulars of which 
may be obtained on application to the B vh 
| Engineer. 

Applications, in candidates’ own handwr 
giving full particulars as to experience, age, pr 
| and previous appointments, accompanied by not 
| than three recent testimonials, to be addressed t: 3 
the undersigned, not later than 10 a.in. on Wednesday, 
the 18th February, 1920, 

Canvassing will seanalty. 


By Order, 
K. F. CAMPBELL M. Inst. C.E., M.1.E.1 
Huddersfield, 


Borough Engineer and Surv; 

we February, 

Reve ptian Government. 

MINISTRY OF PUBLIC WORKS. 

| WORKS MANAGER REQUIRED for Gover nt 

Workshops. 
Candidates should 


t 





1920. PUK 


possess the following qual 
tions :—Degree of A.M.1.M.E. or B.Sc. (Enginecrit 
or equivalent; must have held previous post as 
Manager or Assistant Manager of large Ene! neering 
Works; must be good Organiser and have 
good commercial experience. Age between 30 and 
Salary £E.576, rising to £E.440 per annum, plus 
bonus according to regulations in force (at present 
£E.192 on starting salary). (€E.1 equals £1 Us. 61 
sterling.) Post permanent and pensionable 
Applications, stating brietiy experience, and enclos 
ing copies only of certificates and testimonials 
| addressed te Sir L. WEBR, K.C.M.G., 
Anne’s Chambers, Broadway, Westminster, 1 
1S.W. 1. Envelopes to be marked ‘* Works Ma 


Port of London Authority. 

REINFORCED CONCRETE and GENERA! 
ENGINEERING DRAUGHTSMEN. REQUIRED, t 
experience in the Designing of Dock Quays, War 
houses, Grain Silos, &c. Expert MECHANIC \! 
DRAUGHTSMEN also REQUIRED. 

Form of application may be obtained 
CHIEF ENGINEER, 109, Leadenhall-street, 








from the 
EA 








| SITUATIONS OPEN 
with Exper 


| \ JANTED, an ASSISTANT ENGINEER, 
rience in the Design and Laying-out of Hydraulic 
Plant for a Press Shop. { 


State age, experiece, 
salary required to Box 66, Wheeler's 
Agency, Manchester, 


w= TED, ENGINEER, to TAKE CHARGE of O1f 
MILL in the East pressing copra. Should have 
experience of Cage Presses and Steam Plant and be ali 
to take charge of an extensive repair shop. Man of 
good education required, ‘Three years’ agreement 
Reply, with copies of testimonials, to Box ** U. kK. U., 
c/o Davies and Co., Finch-lane, E.C. 3. 2884 A 
ANTED, pat ones MACHINE SHOP, SUPER 
W INTENDENT; must be possessed of initiative. 
expert in tatent quick production methods on modern 
tools, and experienced in motor car manufactur 
Address, 2 2869, » The. Engineer Offic e. 2869 A_ 





Adve rtising 
P308 a 








WwW for Constructional Engineers, Manchester 
district, an ENGINEER with technical and 
commercial knowledge as ASSISTANT to GENERA| 
MANAGER and to act as Progress man for work 
through the drawing-office, works, and outside 
—s must have had good experience in this 
trad Address, stating age, experience, and salary 
required, 2770, The Engineer Office. 2770 a 

JANTED in the Provinces, a Young ENGINEER 


\ JOURNALIST, capable of editing semi-technica 
works magazines and supervising advertiser's publicit 

work generally.—Address, stating salary required ani 
enclosing specimens of writing work, to Box Engineer 


152, c/o Thomas Russell, 17, Surrey-street, 7 
56 A 





WV ANTED. MAINTENANCE "ENGINEER, Good 
\ experienced man with some knowledge of Build 
ing and first-class knowledge of Engine-room ani 
Machine Tool Installation.—Address, giving full details 
of experience, references, salary required, and whe n at 
liberty, 2954, The Engineer Office. 2954 A 


QUALIFIED MAN is REQUIRE Di in London to 

Lf undertake the Mechanical Testing of Materials 
including timbers. Commencing salary about £500 
per annum.—Write, stating age, qualifications, 
experience, to T, C., c/o Street's, “80, Cornhill, + ( 
2796 | A 

{HEMIST, JUNIOR, WANTED for Steel Foundrs 
+b near Tondon.—Apply, stating experience «! 


salary required, to LONDON you NDRY CO., Brim 
down, Enfield Highway, Middlesex. 2 A 





and 








4OMPETENT METALLURGIST WANTED to Take 
cE bes - Laboratory and Heat Treating Depart 
expetience and salary required to Box 


ment.—Sta 2660 A 


848, Willine’s. “125, Strand, London, W.C. 2. 





{ONTRACTORS’ AGENTS REQUIRED, with Lar: 
/ experience in Reinforced Concrete Construction 
Must have held sifnilar position before. Particulars 
of experience and salary required.— Address, pion he 
Engineer Office. Z 


t CASTING, ALUMINIUM AND BRASS 
D'exPint REQUIRED to. TAKE CHARGE 
able to produce first-class work economically an 
thoroughly conversant with up-to-date manufacturine 
methods and commercial requirements. Applications 
only considered from those possessing wide exi 
rience in this class of work. Permanent situation i! 
pe tart pat oo the he stating experience ang salary 
required . The Engineer Office. 805 A 





‘ 











| NGINEER REQUIRED to Take Complete “Chi Aree 


int 


4. of Inspection and Viewing Department 
General Engineering, manufacturing Small Auto- 
mass production; good tinic- 


mobile Components, 

keeper and disciplinarian ; ; must have had previous 
similar experience; good salary to good saan | 
Kingston, Surrey, —State full particulars, salary as 
age to Box 985, Willing’s, 125, Strand, Lontcn. & ‘d 


For continuation of Situations 
Open advts. page iii 
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ARMARINE OIL ENGINE 


CO, ep, BIRKENHEAD, ENGINEERS 
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The Iron Moulders. 


Tw the last week of the month the prolonged 
strike of English ironmoulders came to an end, and 
work, with few exceptions, is general again. On 
January 8th there was an adverse vote when. the 
employers refused to advance a single step from their 
position ; but the men, who had then been out some 
sixteen weeks, were beginning to recognise that they 
had failed, that nothing more was to be gained by 
further resistance, and they showed a greater disposi- 
tion to listen to wiser counsels. On the 15th a dele- 
gates’ meeting of the three unions was held. At it 
Mr. Henderson announced from the chair that the 
special committee had recommended the acceptance 
of the employers’ terms—that is to say, the payment 
of the extra five shillings which the moulders would 
have got automatically with other engineering trades, 
and a promisé to consider foundry conditions as soon 
as the men went back to work. A new ballot opened 
on January 20th, and a few days later it was known 
that a majority of over six thousand favoured accept- 
ance of the terms. On Monday, the 26th, many of 
the foundries reopened. Thus came to an end one 
of the most improper, most prolonged, most futile, 
and most injurious strikes that has taken place in 
this country for many years. Fortunately the 
Scottish foundries, for some reason which is not quite 
clear, were not called out, and were able to supply a 
portion of the nation’s requirements, or the conditions 
would have been much worse than they were; but, 
as it was, thousands of people were thrown out of 
work and many. engineering shops were closed for 
the lack of castings. Great as the cost is, it may 
none the less be worth while, since the men have 
learned that not always ean they have their own way 
hy demanding it. 4 


Railway Rates. 


On the 15th the new scale of railway rates 
came into force. They are exactly as recommended 
by the Rates Advisory Committee, on which body 
there are representatives of trade and agriculture, 
who had heard the views of witnesses frem the Mining 
Association, several Chambers of Commerce, and 
Agricultural Associations. The increases vary from 
20 to. 100 per cent., and, inf addition, there is a flat 
increase made in order to meet the greater cost of 
handling short-distance traffic. The latter increase 
was expected by the Committee to realise 10 millions 
and the general increases 40 millions. It is recom- 
mended that the payments made by the Post-office 
to the railways for the carriage of mails and parcels 
post shall be increased, but that course has not yet 
been followed—it may need legislation. A most 
interesting part of the report of the Committee, 
which was published in full on the 16th, relates to 
Ireland, .The deficit there is already 2} millions ; 
there will bé.a loss on the withdrawal of the Govern- 
ment traffic of £336,500, and the increased rates will 
drive away traffic to the value of £209,900, so that 
three millions will be required from Ireland as com- 
pared with forty-seven millions from Great Britain, 
although the guarantee for the latter is twenty-five 
times as much as that for the former. In Ireland, too, 
there was a general increase of 10 per cent. in Decem- 
ber, 1916. The report tells us, further, that the 
Committee has before it the whole question of special 
charges and @ revision of the railway classification. 
When these matters come under consideration the 
publi¢ may have an opportunity of expressing its 
views. "That opportunity has not hitherto presented 
itself, as the general and uniform revision of rates 
did not separately concern individual interests. 


A World's Mart 


THE ambitious scheme to create within Paris 
a sort of commercial city ecmposed of large blocks 
of buildings containing about 5000. shops and show- 
rooms has been actively pushed during the month 
by its promoters, who are now endeavouring to secure 
the support of a sufficient number of firms to justify 
their going on with the enterprise. As a means of 
providing firms with offices in a city where they are 
now scarcely procurable, the scheme is not without its 
good points, but it is doubtful if it will appeal to that 
class of manufacturers who would have to go to the 
oxpense. of employing a skilled staff and permanently 
showing an expensive exhibit when they are usually 
represented in the centres where they are most likely 
todo business. The question also arises whether 
buyers from all over Europe will be attracted to the 





Paris mart, where the different industries would’ be 
necessarily imperfectly represented... Asa rule, they 
are quite ready to go'to London and get into ‘touch 
with manufacturers renin 


Roads Advisory Committee. 


Arrer more delay than had been anticipated 
the Roads Advisory Committee was appointed. during 
the month by the Ministry of Transport. It consists 
of eleven members, five being representatives of 
highway authorities, five of users of horse and mecha- 


nieal: traction, and one of Labour: The: first work: 


to be supervised by the Committee is that of classify: 


ing roads, and that task’ has indeed ‘been already’ 


taken in hand by the Ministry of Transport in ¢con- 
tinuation of the work of the Road Board. ‘The pro- 
blems which will come before the Adwisory: Com- 
mittee are engineering, financial and legal. It is 
agreed that if mechanically propelled road vehicles 
are to take their proper place in ‘the transport system. 
of the country, it will be necessary to undertake a 
costly scheme of road reconditioning, as well as the 
construction of new main roads... The engineer, 
once the financial question has been settled, will 
have an important task assigned to him in deciding 
on the system of road construction to be adopted to 
meet the requirements of fast-moving mechanically 
propelled read traffic, while at the same time making 
provision for the needs of horse-drawn vehicles, 
which cannot yet be eliminated from the road trans- 
port system. The difficulty which confronts. the 
engineer is that different types of road are required. 


‘for horse-drawn and mechanically propelled vehicles, 


and that it will also be necessary to give careful 
consideration to questions of first. cost in. relation 
to maintenance, to the existence of local supplies 
of road-making materials, and the character of :the 
traffic in particular areas before deciding on the types 
of road to be recommended. The Advisory Committee 
which has just been appointed includes men who are 
well qualified to decidé on the merits; not orily,of the 
engineering schémes ‘which may be submitted for 
consideration, but on the financial aspects of the 
road problem, and the responsibility, which should 
attach respectively to the State and to local autho- 
rities, as well as the degree. of taxation which those 
engaged in the road transport business can bear 
without raising the cost of operating road traffic to 
a figure which would stifle development, 


Alcohol for Power Purposes. 


In view of the steadily increasing price of 
petrol and benzole, the users of these light liquid fuels 
will welcome the move made‘by the Fuel: Research 
Board of the Department of Scientific and Industrial 
Research in appointing a Power: Aleohol: Investigation 
Officer. The person appointedis Colonel Sir Frederick 
Nathan; K.B.E:,: who was chairman of the Production 
Sub-committee of the Inter-departmental’ Committee 
on Power Alcohol, the report of which was published 
last summer. The subject is of national importance 
and requires very serious.consideration. At present 
the possibilities of producing alcohol for power pur- 
poses from home-grown materials at anything like 
a reasonable price seems very remote.. The high 
price of potatoes would, itis said, preclude the pro- 
duction of aicohol at less than elevén or twelve shillings 
per gallon."The extraction of alcohol: from. caleium 
carbide is another possible source, but there, again, the 
high price of electric current would render the method 
too expensive for commercial purposes.. Coke-oven 
gases, the by-products from gasworks, and molasses 
are other possible sources ; -but:in the importation of 
the alcohol from distant parts of the Empire, such as 
India, South Africa, and the East and West. Indies; 
may be found. the best solution. In the meantime 
the new Electricity (Supply) Act, by authorising the 
Electricity Commissioners to ¢arry out, experimental 
work in connection with the methods of utilising fuel, 
may be the means of materially increasing the pro- 
duction of benzole'and so:help te.check to some extent 
the present rises.in fuel prices. 


Cost of Handling Cargo. 


Tax court of inquiry-into the wages of dock 
workers. which was appointed last. month, and has 
commenced its public sittings at, the Law Courts 
this week, is a somewhat important development of 
the Industrial Courts Act. The subject matter of 
the inquiry is the demand put forward by the National 
Federation of Transport Workers for a, minimum 
wage of 16s. per eight-hour day and revised working 
conditions. What that means in the cost of handling 
cargo may be gathered from a statement made at a 





meeting of the Riverside ‘Manufacturers’ “Associa- 
tion. held last month':at the London Chamber’ of 
Cemmerce that, as comipared with ‘the-:year. 1914, 
the wages of dock workers will, if the present demands 
be granted, have inereased by about 400per cent. It: 
is to ve regretted, from some aspects of the situation, 
that the request made to the Ministry of Labour to 
appoint to the court. representatives of: the: various 
trades likely to be directly affected by these increased 
costs of handling goods at London 'and other 
should not have been ‘complied with, but it is under- 
stood that no’ objection will “be taken to‘ evidence 
being given before the court ‘by. representatives of 
manufacturing and commercial interests. The fact 
that the cost: of loading’ and discharging goods at 
docks has undergorie so material an increase! &s com- 
pared with the pre-war period ises the’ im- 
portance of enlisting the aid of the engineer in improv- 
ing the equipment of doeks, so that more reliance 
may be placed on mechanical methods of handling: 
Considerable progress has, of ‘course; already been 
made in that direction, but it seems clear that, unless 
an undue burden is tobe placed on industry, more 
should be done than has yet been aecomplished: 


The ‘Railway Deficit. 

Tax statement, issued by the, Ministry of 
Transport on the 3lst as to the figures for, the first 
eight months of the financial year, 7.e:, up to the end 
of. November, shows that: November furnished a deficit. 
as did October. This result incidentally. disposes 
of the prevalent idea that the fact of the receipts 
during the latter month being £924,987.less than the 
expenditure was due to the strike. ..For November 
the excess of expenditure over receipts was £1,439,386. 
We see, however, on comparing the present statement 
with that for September and October,, issued. three 
weeks ago, and with the White Paper, Cmd. 402, 
“* Rpilway Working,” that the receipts. from.goods 
traffic during. November were the -highest. of any 
month of the year, and therefore for any month since 
the outbreak of hostilities... In faet, seeing: that in 
the freak pre-war year of 1913 the total receipts from 
goods traffie were 66} millions, it is safe.te say, that 
November established. a new record. In. this. con- 
nection it must. be remembered that the inereases in 
rates came into force on January: 15th. -Another 
point is that this increase in goods traffic is . despite 
the fact. that Government traffic has not dropped off 
as sharply as was expected. It was below the two 
million mark in February and March, above it in April 
and May, was only just below 1} millions in Septem- 
ber, and just over 1} millions in November. Another 
interesting point is that the balance of revenue 
against expenditure having, during. October and 
November, been. adverse is only partly due to increased 
expenditure. It is up half-a-million over: October, 
which was half-a-million over September, and is 14 
millions. over the monthly average for. the year, ; It 
is in the passenger traffic that the loss is mainly to be 
found. These receipts having been up to, 10 millions 
in July and .11 millions in: August, and averaging 
7$ millions per month for the calendar: year, fell. to 
8} millions in September, 7 millions in October, and 
6} millions in November. If, however, our goods 
reeeipts are growing, we can afford: to, regard..the 
passenger. losses, unless they become more, serious 
than they. are at present, as negligible, -because it 
is obvious that what is saved in Pe fares is 
to the good of the nation. : 


bloyd's Register in France. 


THE decision to establish a branch of Lioyd’s 
Register in Paris under the title of the Comité 
Francais du Lloyd's Register was followed by ‘the 
announcement in January of the names of those 
forming the Committee. The list includes representa- 
tive French shipowners, underwriters and ship- 
builders, and the Committee is a strong one at all 
points and well equipped for the work which it will 
have to undertake. French shipbuilding is entering 
@ new phase, and the Government as well as the 
private industry is taking steps to bring : ‘about, not 
merely the restoration of the mercantile marine to 
its old. proportions, but a considerable increase in 
French. merchant tonnage. The output of French 
yards last year was on a small scale, but it is hoped 
to inerease it materially during the current year, and 
with the aid of the industry in allied countries ‘to 
pam hos aepibigek on tty arcane ory 
losses, which were on a somewhat heavy seale. 
large a proportion of the vessels constructed i in French 
yards has been and is being built under the ‘survey 
of Lloyd's Register, that the setting up of the Com- 
mittee. in Paris to su yah? new construction is a 
natural, development. Tn the | ‘formation ot “the 
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Committee the same principle has been followed as 
that which has governed British practice for so many 
years and has. enabled Lloyd’s Register to gain and 
retain the confidence of the shipowning and. ship: 
building industries in all countries. 


The Maintenance of Tramway Tracks. 


Tae London County Council has for some 
time been concerning itself. with the financial burden 
placed upon its tramways undertaking. by reason 
of its liability forthe maintenance. of the surface. of 
the roadway in thoroughfares in which the tramways 
are worked. In November.last.a joint committee 
of its Highways, Fimance .and Local: Government 
Committees. recommended, amongst other things 
—(a@) That steps should be taken to seeure an altera- 
tion of, the. general law so as to relieve electric tram: 
way ‘undertakings: throughout. the country of all, 
liability as regards the maintenance of the roadways 
in which trams operate, except te the extent to which 
additional expenditure. for maintenance devolves; on 
the road authorities by reason of the existence of 
tramway undertakings ; and (}) that a larger portion 
of the proceeds of the petrol tax should be allocated to 
the City Corporation and tha Metropolitan Borough 
Councils for the maintenance of roads in their areas. 
It alse recommended that a qonference should be held 
between representatives of the Council, and of those 
of ‘the various Metropolitan Borough Councils in the 
areas of which the Council’s trams operate, to con- 
sider questions affecting the working of the tramway 
undertaking arising out of the foregoing recommenda- 
tions. The recommendations were adopted by the 
Council, and the proposed conference was convened 
for January 13th, but it did not arrive at the con- 
clusions hoped for. On the contrary, while giving 
voice to its sympathy with the desire of the Council 
to relieve its tramway undertaking of the financial 
burden ‘connected with the rcadways in which trem- 
ways are operated, it expressed the opinion that the 
proposals put forward by the Council were not such 
as the Metropolitan Borough Councils were prepared 
to accept. Tt suggested, however, that the Council 
might well endeavour to obtain relief by securing a 
larger proportion of the proceeds of the petrol tax. 
There the matter stands at the moment, the various 
questions having been referred back to the three 
Committees’ of the Council, which are instructed to 
consider them again and to call another conference 
if it be found desirable to do so. 


Nitrogen Products. 


THE final report of the Nitrogen Products 
Committee appointed by’ the Minister of Munitions 
in June, 1916, was published as a Blue Book during 
the month. The report is of a voluminous character, 
and it not only deals with the synthetic processes for 
producing nitrogen compounds,’ but also’ discusses 
how the large supplies of cheap power required ‘for 
these processes can be best obtained in the United 
Kingdom. An excerpt from the report dealing ‘with 
this latter question appeared in Tar ENGINEER for 
January 23rd last. The Committee has also investi- 
gated the position of the supplies ‘of by-product 
ammonia obtained from existing industries in this 
country. “It is well known ‘that “before the war 
practically the whole of the world’s deriand for 
nitrogen was met by the Chilean nitrate and the by- 
product ammonia industries, the nitrogen fixation 
industries, notwithstanding the notable development 
of the arc process, the calcium cyanamide procéss, and 
the Haber process during 1903-13, contributing a 
relatively insignificant proportion of the world’s 
supplies. The war, however, was responsible for 
considerable modifications in the relative positions 
of the nitrogen industries, having led to a large 
expansion of the nitrogen fixation processes, of which 
two methods, developed to a large extent during the 
war period, were the comparatively new ammonia- 
producing processes. It appears that the supremacy 
of the Chilean nitrate industry is already challenged, 
and that the near future holds out prospects that the 
market price of ammonium sulphate or of synthetic 
products may govern that of Chile nitrate instead of 
following it, as hitherto. With regard to the uses 
of nitrogen products, it appears that prior to the war 
70 per cent. at least of the world’s supplies of nitrogen 
compounds was utilised in agriculture. ‘The diversion 
of a large proportion of fixed nitrogen to munitions 
during the war period has been to the great detriment 
of the world’s food supply. It follows that the 


imperative need for maintaining and extending the | They are to be graded on’ the pat re, for’ the 
world’s production of food and the wider recognition | corresponding groups. 


of the value of fertilisers wil] lead to a large increase 
in the demand for nitrogenous manures. It is prob- 


:| November. At: that function Sir Eric Geddes, who 


that’ the’ prospects: will ‘be more favourable — for 
ammonia-producing “processes: than for direet nitric 
acid processes, The Committee recommends ; the 
continuation of the research work: on ‘the nitrogen 
problem initiated during the war, and considers that 
® co-ordinated policy should be framed for safeguard- 
ing the future nitrogen requirements ofthe Empire: 


The Taxation of Motor Vehicles. 


THE Government proposal to increase the 
taxes on motor vehicles will not have come as a sur- 
prise to those who were present at the dinner given by 
the Society of Motor Manufacturers and Traders at 
the-opening of the Motor! Car Show at Olympia last 


was the principal’ speaker, indicated in no uncertain 
terms that the users of motor vehicles would have to 
contribute considerably: more *than in the past for 
the upkeep of the roads. The figures he quoted for 
the then cost of ‘road ‘construction were 'a very con- 
vincing argument ‘for increased revenue from those 
who made use of the common roads. Hitherto, as 
our readers are aware, this revenue has been obtained 
from two’ sources: a graduated tax on the private 
vehicles and a tax of sixpence per gallon on petrol. 
It' is now proposed to do away with the latter and 
place a much higher tax on the vehicle. One pound 
per horse-power is suggested,» which would mean in 
the ease of most cars a tax of between three and four 
times that at present in vogue. If’all ears were of 
about equal value and ‘weight some such formula 
would be generally fair, if perhaps excessive; but 
there are different classes of cars. ‘There is the humble 
Ford and the lordly Rolls-Royce, the one costing as 
many hundreds as the other costs thousands; the 
one weighing perhaps 12 ewt. or 13 cwt. and the other 
over two tons. On the suggested horse-power assess- 
ment alone the tax'on the Ford would be out of all 
reason compared with that on the Rolls-Royce, while 
if wear and tear of the roads is considered the ditier- 
ence in the weights should enable the lighter machine 
to escape with a much smaller relative impost. ‘We 
should suggest, therefore, that the taxation of private 
ears and commercial vehicles alike should: be based 
on some formula which takes into consideration both 
the horse-power of the engine and the weight of the 
vehicle, as by that means the taxation imposed would 
bear some relationship to the wear and ‘tear inflicted 
on the road surfaces, 


Railwaymen’s Wages. 


THE Government's further offer to the rail- 
waymen, revised as a consequence of the strike of 
September-October last, was considered by the dele- 
gates of the National Union of Railwaymen on the 
7th and 8th and then rejected. ‘The men did not, 
however, dissolve their conference, but remained in 
being to await a further offer from the Government. 
On ‘the 12th Sir Eric Geddes and Sir Robert Horne 
went' to Paris to see the Prime Minister, and on their 
return saw other’ members of the Cabinet, with the 
result that the terms were slightly modified: and 
returned by Sir Eric with ‘a letter of explanation as 
to the points in dispute. After a couple of meetings 
the men, on Thursday, the 15th, accepted the pro- 
posals. The main features of the new settlement are 
that out of 700 grades employed by 53 companies 512 
have been grouped into 88: The average pre-war 
rate in each grade or group of grades was ascertained ; 
to it the present war wage of 33s: was added, also 
a further 5s. for:the(farther increase in the cost of 
living. ‘Each man is also to have'£l paid to him as 
compensation for’ arrears :since August, when the 
enginemen’s' pay was agreed to.’ The resultant sum 
isto’ remain ‘unaltered until Septeniber next and 
thereafter is to'be decreased’ or increased quarterly 
at the rate of 1s:‘for éach 5 per cent: ¢hange in the 
eost of ‘living ‘over the pre-war level.) When the 
reductions reach a figure that is roughly 100 per cent. 

above the pre-war average for that grade its future 
minimum will be reached and no further ‘reductions 
can be made whatever the cost of living. |: Themodifi- 
eations we have referred to as having been made 
related to men outside the conciliation scheme ; 
these men are to receive the5é. ‘Adaitionalh | Instances 
will arise where men will be worse off under the new 
settlement than ‘they were before—stich men as those 
whose prewar wages were mith above the average. 

Such casés are to’ be considered ion’ their ‘merits. 

Perhaps the most important modification is that the 
Irish railwaymen are ‘to receive ‘similar’ treatrnent. 











able for future developments in nitrogen fixation 
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The Cammellaird-Fillagar Diese| 
Engine. 
No. IT,* 


In our article, under this heading last week we dis. 
cussed. the general principles of the Fullagar engine, 
[t will now be of ititerest to see how the Various points 
work out in actual practice as ‘indicated by a marine 
engine of 500° brake horse-power at 120 revolutions 
per minute, which Cammell, Laird! and 'Co:, Limited, 
have already built and subjected to exhaustive bench 
tests, including a non-stop run of a week at full load. 
Our Supplement to-day is reproduced from, a photo. 
graph of that.engine, which is built up of two two- 
cylinder units haying cylinders 14in. diameter, each 
piston having a stroke of 20in., giving the remarkably 
low piston speed of 400ft. per minute. We have no 
figures of consumption tests, but we do not see why 
they should not be as good as for any other two-evcle 
engine per indicated horse-power, and better than 
many’ per brake horse-power, as the mechanical 
efficiency should. be high. ‘We hope to be allowed to 
publish some figures on this point when the builders 
have had time to give as:much attention to it as they 
have already done to the more conspicuous features 
of the engine. Fig. 9 shows the details of another 
two-unit engine, a pair of which is under construction 
for a British shipowner. In this case the cylinders are 
18}in. diameter and the stroke of each piston 25in. 
This engine is expected to give about 1000 brake 
horse-power at 110+revolutions per minute. 

As will be seen from the drawing, the two eylinders 
comprising a unit are bolted to a common cast iron 
plate which projects upwards above the ends, of, the 
cylinders to form a guide for, the shoes to, take the 
thrust of the upper ends of the diagonal rods, and the 
whole of this upper part is boxed in for a purpose 
which will be described later. The thrust of the 
lower ends of the rods is taken on a somewhat narrow 
plate projecting from the main connecting-rod guides 
through 4 white-metalled surface on the side of the 
main slipper, so that the guides are accessible for 
teeling on the outer sides. The nicety of the work 
required here will, however, be appreciated. In the 
500 horse-power engine which we saw running in the 
shops the two-cylinder units are connéetéed together 
by an entablature at the top of the main supporting 
columns, leaving the upper ends free, so that the 
thrust of the upper guides is transmitted through the 
cylinders, as the rods or tie bars shown will, we think, 
only serve to transmit the movement from one pair 
of cylinders to the other without stiffening the struc- 
ture. In the 1000 horse-power engine, which is 
under construction in the shops, a second horizontal 
cast iron tie bar is fitted at the top of the cylinders 
and should serve to relieve them of a lot of this load 
and result in a steadier running engine. The lower 
part of the engine constitutes a very firm structure, the 
vertical columns being cast in pairs tied together, and 
there is not any sign of vibration on the starting plat- 
form. 

Reverting now,to the upper, guide, we find that a 
virtue has been made of a necessity in quite a, clever 
way. The guide and its accessories of crosshead, &c., 
constitute the necessity ; the virtue is in their use as 
a@ scavenge pump, which would under any circum- 
stances have had to be provided and driven in‘’some 
way or another. By making uce ‘of already existirig 
parts and by boxing in’ the whole of this top’end a 
‘square’ cylinder” is provided ‘of: approximately 
515 square inches area, while a plate on the top of the 
crosshead with) bars; bearing..on. springs. in grooves 
along its edges forms what might appear to be a some- 
what inefficient but what is certainly a sufficiently 
efficient, seavenge pump piston. We are inclined to 
agree with the designer that even if this pump were 
inefficient, inefficiency here need not be regarded in 
a serious light, a8 in the first place, in order to perform 
the’ duties of the usual ‘paraphernalia of a scavenge 
pump proper there is only a single moving part added 
to the engine-—the flat plate-—while im the second place 
a pressure of only 2 Ib. per square.inch is required, 
for the provision of which: there. is ample. capacity.in 
the .“‘ pump,”’ .which,, of, course,..cannot, be. made 
smaller on account of the.space required for the cross- 

head, while the usual space occupied by the scavenge 
pump at the back or end of the engine is saved 
altogether. We understand that, the, leakage, area 
at the corners where the bars overlap’ is omy out 
0.000002 of the pump area, and as the bars are as 
éfficient as the rings of a circular pump thé Fullagar 
should be ‘practically ‘identical.’ It ‘is’ certainly a 
very commendablé example of the economical employ- 
ment of material to. hand. The air delivered: by 
these. pumps passes. down. vertical, pipes. to the 
seavenge ports at the top of the cylinder, one pump 
serving one cylinder of the unit. This arrangement 
is, of course, bound to interfere to. some extent. with 
accessibility to the piston; but we are glad to see 
that the builders have made a careful ‘study of this 
point, and that the amount of dismantling necessary 
is practically only ‘the same as’ that entailed in the 
ease of the Werkspoor engine, upon which we have 
often-commented ‘favourably. For this purpose the 
Pos is made in three parts, a piston-rod A, the skirt 
‘end. ihe erown.C, Fig. 9... After removing the back 
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plate of the, seavenge pump. the orosshead jand, the 
skirt. are, diseonnected, from, the piston-rod.,,,. The 
skirt can then;be. raised ;and ,access, obtained, to,,the 
nuts attaching the rod to, the crown, and when.these 
nuts are removed, the, piston-rod, and. skirt,.can, be 
taken out sideways, followed by the crown with ithe 
extension(piece G, _ It, will, be realised, that; the; piston 
has to be at the top of the stroke for this operation to 
be performed, and, not, as shown in; the drawing. |. One 
quite important. point to: be, noticed jis, that there are 
no high-pressure, joints,,to-be; broken; and re-made, 
Oil cooling. is, used. for the main, pistons, and the gil 
is admitted, in , what,.is;to,.us,a; novel, manner, in, the 
case, Of, the, lower jpistons.,,; The main,guide shoe, is 
longer than, the stroke ofits piston, and.a, slot,extend-, 
ing for something Jess than jthe.whole length of ;the 
face of, the shoe, coinciding, with,a hole jin. the face of 
the guide, is used as a means, of transferring the.oil 
supply from the stationary to the moying:part of the 
engine ;,,,then it; passes, through the crosshead and 
up into the, piston and out through the, other. guide, 
Only .quite a low. pressure of oil..is, required and.a 
reasonable amount of leakage does not matter, while 
the plan has the great.advantage of doing away..with 
extra moving parts, which would, however, } become | 
necessary.if later, on it, is found desirable, .as in the , 
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ease of the Glenapp; to use deatet instead of oil, The 
makers would then probably’ follow the plan adopted 
for admitting the oil to the upper pistons in this case, 
where there is only the diagonal' guide shoe, and where 
a flexible telescopic tube arrangement is’ fitted.'» One 
other ‘neat little device concerned with the’pistons' is 
worth noting.’ The ‘extension \piece'G at the upper 
end! of ‘the ‘bore of the cylinder is provided: witha 
grdove, whichis connected with the air inlet ‘to the 
scavenge pump, so that any exhaust guses ‘that may 
leak past the rings will be drawn! into the scavenge 
pump,and the!atmosphere in the eee saved 
from being vitiated. 


The auxiliaries. are. all aranged ‘at: the fcamptd end | 


whiohi is not as, ailaie sdabinlen as. it ale and should 


be—doubtless on. the score;of expense-—is. the pro. 
vision, of a, metal, panel to whieh_all the, compressed 
air gauges ang control, valves, are, brought, so thatthe 
engineer ¢an,shut off or interconnect any, of his bottles 

with each other;or with the main and auxiliary ,com- 
pressors (without,imoying from) his station. 

| The use of the, pistons. themselves, for, opening the 
exhaust and scavenge ports reduce the valye gear down 
to, the, simplest possible form, jand.there are ouly.two 
valves per eylinder---the, fuel inlet and, the;air starting | 





valves, which, means,a-fine reduction: m, maintenance | 


as compared; witha four-cycle; ,.We quite, anticipate, 
however, that: when ¢eylinders of larger diameter come | 
to, be. built,,it .wilk be found necessary to, fity two, fuel | 
valves.to eagh cylinder, one on, each side, as,is,done in | 


are tackled, and we believe that quite enongh has been 


said to, show that not only ;are, there, no, practical 
difficulties .in .connection, with the, design, but. that 
when. it has; been further,developed,.it, will, greatly 
widen, the possibilities of the seeene of the Diesel 
engine aegis 
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irrigation and: Cotton Growing in 
Mesopotamia. : 


In December, 1918, Sir John Hewett, actingon the 
instructions. of the. Army , Couneil, proceeded to 
esopotamia. in. order to, carry. out an. examination 


the.case.of, the, Doxford, in order: to obtain; cgmplete | into. the expenditure of the, Army. Accompanying 
combustion, and,that will spoil some of the wonderful | him ,as, an engineering member of. his. staff was Mr. 
simplicity of the present,design,.Wedo,not propose, A. Burton, Buckley, A.M. Inst, C, E.,.an Inspector of 
however, to enter into any.diseussion.on the theory of Irrigation in Egypt, To the latter fell the, duty: of 
combustion or, indeed, on any of the scientific aspects | visiting and investigating. every, district, between 
of this engine at the present time—that must come | Basra and, Mosul, and as.a, result he wrote, and has 











later. For the moment we confine ourselves rather | 
to the description ‘of the practical details of con- 


| struction and the remarkable claims of the builders | 


in the, direction of ;weight and space-saving dealt 


' 


with above, which, toja:great.extent put any experi- 
mental, results rather! in, the shade. .,The fuel valves 
are in the centre.of, the,eylinders, between the pistons, 
each opened by a shont.lever lifted by a:single,cam on 
the horizontal cam {shaft.,. This cam, shaft jis driven 
by. skew gearing anda vertical shaft on the continental 
pattern, | allowing. reversal. to. be effected by, simply 
lifting, the vertical, shaft with the.skew gear withthe 
assistance of a balance, weight, and so rotating. the 
cam shaft through a small angle.so.as to,give, the, cor- 
rect fuel opening forithe opposite, direction of rotation. 
The -vertical, shaft carries; two cams for air: starting; 
the, upper.one: for fahead .and | the. other, for: asterni 
Thus, to reverse;/itis;only necessary to-turn the;main 


of the engine, ixicluding the water.and lubricating oib hand wheelishown in the Supplement to set the vertical 
pumps and the three-stage air compreéssor,| the latter shafti for the ahead or,asterm position,and. then follow 
driven, by; a connecting-rod;and | guide..| Lhe valves! | with the second wheel; through ‘the consecutive posi- 
of the, compressor.are all very aecessible and each tions of all four cylinders ori air, two, ¢ylinders on air, 
one can be got, at by removing a smiall plate without: and two om fuel,;and finally all four eylinders on fuel, 
dismantling any of, the, parts. »'Separate fuel pumps | and then! adjust. the fuel supply: by means of the 
are fitted fer each cylinder, ai\practice which we. are’) handles shown in their. ireeninatete, towards the top of 
inclined \to.conclude. is. now becoming’ universal: the hand: wheel. 

Control of the speed follows! ordinary ‘practice through: |The above description has ‘been prepared fromour: 
a, hand, control of the lift ofthe! fuel. pump suetion,; dwn observations on the smaller/engine running in the 
valves, supplemented by: an. Aspinall governor :to | shop;.and will, we think, be sufficient to show, how the 
provide against racing. \Qne feature of this engine! new ‘problems: connected, with the Fullagar principle 


recently, published,* a report entitled ;“‘ Mesopotamia 
asa Country for Future Deyelopment,”’ 

There is.much in the report.which will: be;read.in 
this, country with, interest... Mr., Buckley. saw. Meso- 
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potamia' through Egyptian: spectacles, ifone: may use 
sucha simile,:and' he evidently: pictured sto: himself 
what would happen to certain districts init if Egyptian 
irrigation methods were! to be:applied:to: them: As 
a»result) he: foresees the ‘country gradually: increasing 
in prosperity; with a rising: population, until in: some 
fifty years: or so it wilh be entirely self-supporting, 
have paid off the moneyospentxon «its: development, 
and: hayve.in hand a substantial sum towards additional 
works: Nor does;,there .appear, to,.be, anything 
visionary, about, his, forecast, providing the ,requisite 
financial assistance..is; afforded, in. the, first, instance 
and, that, labour. is forthcoming m adequate quantity 
and is,|found tobe, capable, of being, educated, as 
regards suitable methods,of cultivation.,,, 
Mr...Buckley: has satisfied, himself ; that, .contrary 
to, what has been frequently asserted.as fact, Meso- 
potamia. was never .a, country in) which, perennial 
irrigation was! practised; that/there never, was. in, it 
complete command | by; canals at: all.seasons of culti- 
vated! areas: Had the ancient..canals—the remains 


‘ef which form nowadays, such) characteristic, features 


af the country—hbeen, excavated to, a,sufficiently low 
lawel: to > clan of an. pdoqnetn supply: of water daring 
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seasons of low river levels, the discharge through 
them in timés of flood would have been out of all 


proportion to requirements unless there were efficient 


headworks to control the flow, and would have ‘caused 
inundations unless they were fortified with high 
banks. It is, he remarks, possible, of course, that 
there were originally regulators ; but, if so, they must 
have entirely disappeared in the course of centuries 
of neglect and non-use, for they certainly do not exist 
at the present day.. Hence, on the. whole, he, is -of 
opinion that the canals were in reality only inundation 
channels excavated to a level suitable for drawing 
water from the rivers during the flood seasons and 
used for the irrigation of a millet or other early 
summer crop. The wheat crop—the principal crop 
in Mesopotamia in ancient times—must, he thinks, 
have been sown as a rain crop, just as the bulk of it is 
at the present time. The rains occur from October 
to May,and he remarks that in years of abundant 
rainfall crops would no doubt have matured on it alone 
without the assistance of canal water. In years of 
low rainfall the wheat crops might have been partially 
saved by lift irrigation from the inundation canals, 
and any deficit in the crops made up for by increased 
areas of millet. In any case Mr. Buckley thinks that, 
as @ grain-growing country, Mesopotamia presents a 
field for development. 

It is, however, rather from the point of view of the 
possibilities of cotton growing than that of other 
crops that Mr. Buckley has approached:the question. 
He recalls the fact that as long ago as 19}1 Mr. G. P. 
Foaden pointed out the possibilities of.the country 
in that respect, and showed that the meteorological 
conditions seemed to indicate that the chances of 
unfavourable days likely to kill the shrubs were 
remote. Mr. Buckley also refers to the experiments 
recently conducted by the Agricultural Department 
of Mesopotamia, which produced remarkable results 
both as regards yield per acre and length of staple, 
which equalled and even exceeded the best results 
obtainable in Egypt. He points out, however, that, 
as is, of course, well known, the results were obtained 
from very small plots and under special conditions ; 
but even so he considers that they indicate the prob- 
ability of good average crops being obtainable in 
actual practice, erops whieh will be fully comparable 
with the best Egyptian yields and quantities. 

Given a suitable climate and an adequate supply of 

water, there remain two things necessary: the pro- 
vision of irrigation works and sufficient population 
trained in the proper methods of cotton cultivation. 
It is conceivable that the second item may give more 
trouble than the first. For the cultivation of the 
total area included in the proposals brought forward 
by Mr. Buckley, to which we shall refer presently, 
it is calculated that a total population of 4,500,000 
will be necessary. It is-true that that number will 
not be required until the end of fifty years from the 
commencement of operations, but as the estimated 
population of Mesopotamia is only at present 
2,000,000, the inerease in the half century will have to 
be more than twofold if the desired number is to be 
reached. Mr. Buckley, however, does not seem to be 
unhappy on the point. He shows how that in the 
thirty-five years between 1882 and 1917 the popula- 
tion of Egypt inereased from 6,831,131 to 12,750,918, 
and he quite anticipates an equal or even greater 
growth in Mesopotamia; moreover, as a result of his 
own investigations, he thinks it highly probable that 
immigration will take place from Kurdistan and 
other Persian provinces. He is therefore inclined to 
think that the labour problem will solve itself so far, 
at any rate, as numbers are concerned. 

The question of education is, however, another 
matter altogether. Methods of cultivation entirely 
different from those which have been employed for 
many centuries would have to be introduced, and they 
would at first, and until it had been learnt by expe- 
rience that: they were in the interests of the tribes of 
the country, undoubtedly be met with considerable 
opposition from the latter. The natives would have 
to learn, for example, to abandon the fallowing: of 
large areas and to substitute therefor the recuperation 
of the soil by appropriate crop rotations. Such an 
innovation will involve the instilling into the culti- 
vator of new principles which will be entirely foreign 
to him. The growing of wheat, millet, and rice he 
can understand, because such erops have been raised 
by him and his forbears for well-nigh countless 
generations ; but the possible advantages to be reaped 
from the cultivation of cotton he will not, at any rate 
at first, be able to comprehend. 


To meet the situation Mr. Buckley remarks that 
it would appear as if the importation of a limited 
number of fellahin from Egypt, either as settlers to 
exhibit by example the possibilities of cotton growing, 
or as instructors drafted into the villages and given ‘a 
financial interest in the crop, would assist develop- 
ment. In any case he considers that, in’ the first 
place, the country should be developed with personnel 
drawn from Egypt. As regards language, there is, 
he says, practically no difference between the Arabic 
spoken there and in Mesopotamia. The people are, 
he adds, moreover, “ alike in their customs, religion, 
and habits. A subordinate recruited from Egypt 
would therefore immediately find himself at home in 
Mesopotamia, much more so, in fact, than he would 
in the Sudan. India might supply the men, but an 
Indian in Mesopotamia is a foreigner in a foreign 





Having dealt with the labour problem, Mr. Buckley 
next discusses the question of administration. He 
says that, on'the side of the Government, the first 
essentials are the promulgation of a Canal Act and 
the establishment of an organised body of oflicials for 
its administration. As regards the former the 
country could not do better than adopt the Egyptian 
Act with such modifications as appear most suitable 
for Mesopotamia. At present the whole question of 
irrigation is controlled by military administration. 
There are, first of'all, a Director, an Assistant Director, 
and a Deputy Director of Irrigation. the latter taking 
charge of routine work. Under them there are, in 
the case of both the Tigris and the Euphrates, one 
Deputy Director and one Deputy Assistant Director. 
The two river basins are each divided ‘into districts, 
each under one District, and varying numbers of 
Assistant District Irrigation Officers and Section 
Officers. The districts and the numbers of Assistant 
Irrigation and Section Officers are as follows :— 


Tigris. 
Assistant 
District. irrigation Section 
officers. officers, 
ei eer estaaaae yes pr -. wa 
Diala Left Bank .. 3 19 
Baghdad a 2 12 
Baghaila 2 17 
Kut 1 14 
Amara .. 2 14 
Euphrates, 
Assistant 
District. irrigation Section 
officers. officers. 
Feluja FS 9 
Meseib .. 3 9 
Hindia .. 4 12 
Hilla 4 12 
Diwania t 12 
Shamia .. 3 9 
Nasaria .. 4 12 


The posts from Director of Irrigation down to Assis- 
tant Irrigation Officer are filled by British. The 
Section Officers are principally Indians, but they may 
be local subjects. A training school has been esta- 
blished in Baghdad to turn out this class of man. 
The canal overseers, who are not included in the 
permanent establishment of the service, are all local 
Arabs and can all read and write. Mr. Buckley 
remarks that the existing administration, as outlined 
above, meets present requirements, but adds that in 
course of time it may be found expedient to re-cast 
the distribution of the staff in accordance with the 
programme of development adopted. The various 
districts are shown on the map on page 135. It will 
be observed that they vary greatly in size, and as a 
general rule it may be taken that the smaller distriets 
are those in which the irrigation systems are more 
developed. 

After mentioning the works which were carried out 
under the direction of Sir William Willcocks and others 
in pre-war times and latterly hy the British Army, 
including the Hindia Barrage, ‘the Hilla branch 
regulator, the channel leading to lake Hatbania, 
the Bermi Hassan, the Georgia, Mahmudia, and 
Khalis Canals, Mr, Buckley next proceeds to discuss 
his own proposals. He asserts that there can he no 
doubt that the areas which should be first taken in 
hand are those dependent on the river Diala (or 
Diyalah), and those downstream of the Hindia 
Barrage. Some of the reasons given for this assertion 
are that the geographical position of those areas is 
most suited for the development of cultivation on 
scientific lines, that certain canals already exist in 
the areas, and that the areas themselves are situated in 
parts of the country which require little reclamation 
or drainage. 

In connection with the Diala it is suggested that en 
area of 800,000 acres should be considered for develop- 
ment. At present numerous canals branch off from 
the river, and it has been the practice of cultivators 
for years past to make brushwood dams across the 
river below the heads of the canals with the object of 


for supplying the latter. Such dams, though they 
have the advantage of not being very costly, are 
always subject to being carried away by floods, and 
should, according to Mr. Buckley, be replaced by a 
permanent weir. It does ‘not necessarily: follow, 
however, that the existing canals will be included 
in the scheme when the technical details come to be 
worked out. Apparently there are no reliable data 
extant regarding the flow of the Diala, and the figure 
of 800,000 acres is given only on the assumption that 
it is found that sufficient water will be available 
adequately to irrigate that area. 

As regards the Hindia basin, itis explained that the 
Hindia Barrage is the centre of distribution for the 
Hilla, Georgia, Beni Hassan, and Husseinia Canals. 
The Hilla was, until half a eentury ago, the main 
branch of the Euphrates, but’ the closing of the 
Sakhlawia channel about’ the year 1870 caused the 
river to be diverted along the alignment of the 
present Hindia branch: It is just below the junction 
of these two branches—the Hilla and the Hindia— 
that the Hindia Barrage was ‘constructed. On it 
depend the Hindia (or Hindiyah(, the Hilla (or Hillah), 
the Diwania (or Diwaniyah), and the Shamia (or 
Shamieh) districts. The question having been raised 
as to whether the Hilla channel should be restored 
as the main branch of the river;:Mr. Buckley gives it 


maintaining the level of the water at a height suitable} * 


sufficient section ‘for the irrigation of the whole area 
depending ‘on it. It may, he says, be confidently 
stated that the whole of that area could not be placed 
under cultivation for many years to come, and he 
therefore advoeates the policy of endeavouring to 
maintain a sufficient discharge to prevent the further 
reduction in the carrying capacity of the channel by 
silting. 

The work done in the area should comprise, Says 
Mr. Buckley, retaining banks, and main canals and 
regulators, deriving their water from the main 
channel at suitable points selected in accordance with 
the country levels, irrigation ridges, and other govern. 
ing features, and connecting up the numerous smal! 
canals which at present draw their water direct. By 
that means the control ‘of the water distribution, 
with its resultant economy, could be assured. He 
agrees with the policy initiated by the Department of 
Inland Water Transport that, of the two branches of 
the Euphrates—the Mishkab and the Ghumas—see 
the map, the former should be trained and regarded 
as the escape channel and the latter as the irrigation 
channel, a sufficient discharge being maintained in it 
to prevent silting. Regulating works should be pro- 
vided at the head of both branches and the Ghumas 
should be furnished with type banks, intermediate 
regulators along its length at properly selected sites, 
and distributing canals taking water at those points. 
Unless those steps are ‘taken soon, Mr. Buckley 
remarks, the channel must silt up to an extent which 
may be detrimental to the existing cultivated areas, 
not to mention to possible extensions in the future. 
The riparian areas of the Mishkab channel might, it 
is suggested, be irrigated by canals taking off upstream 
of the proposed regulators at Kifl (or Kifil), and extend- 
ing down to Abu Shukair, where they would either 
terminate or be made of such dimensions as to be 
capable of feeding the Chiart and Left Bank Canals, 
which have already been proposed by the Irrigation 
Directorate. The acreage which it is suggested should 
be dealt with in this area amounts to 2,000,000. 

Areas other than those alluded to—for instance, 
those in the Baghdad, Feluja, and Museib distriets— 
would continue under their present conditions of 
cultivation. They are, it is explained, irrigated by 
means of inundation canals, which draw their supplies 
direct from the Tigris or the Euphrates, In order to 
remodel their systems, irrigation works of considerable 
magnitude, such as barrages on the rivers and large 
feeder canals, would be required, and the cost of 
them, owing to lack of population, could not be repaid 
for unduly long periods. 

In addition to the Diala and Hindia districts, the 
neighbourhood of Amara provides, says Mr. Buckley, 
another area for development. The land may possibly 
be of inferior quality to that in the two other districts. 
but the works proposed would be expedient for reasons 
other than those connected with irrigation pure and 
simple. The question of communications between 
Basra and Baghded must be considered, and, 
inasmuch as the railway has been taken through the 
Euphrates District, it becomes essential to ensure 
the navigation of the Tigris ‘to the fullest extent 
possible. Experience has shown that, during the low 
season the navigation of the Tigris between Amara 
and Kut is difficult, and, as perennial irrigation 
develops, Mr. Buckley considers that it will become 
more so. The reach of the river between Amara and 
Baghdad is very thinly populated and unimportant 
from an agricultural point of view. That, however, 
is. not the case in the neighbourhood of Amara. At 
that point a large canal, the Chahala, which is said 
to be capable of discharging 750 cubic metres of 
water per second—just over 14} thousand million 
gallons per day—takes off on the left bank. Other 
canals, such as the Tabar, Majar Kebir, Micheria, 
&e:., take off below the town. From Amara to Ezra’s 
tomb, a distance of some 46 miles, the Tigris is known 
as the “ Narrows ”’ owing to its restricted section. At 
the present time all the heads of the various channels 
are open, and, in order to maintain navigation in the 
‘ Narrows,” it has been the practice to close the 
Chahala by an earthen bank which was removed 
during flood. Mr. Buckley asserts that there can be 
no doubt that both the Chahala and the Tigris should 
be provided with regulating heads to enable the dis- 
charge of each to be properly controlled, and that a 
main feeder canal for the right bank of the “‘ Narrows ”’ 

should be taken off the,main river just above its 
junction with the Chahala.. At the same time, he 
says, all the more important spill channels between 

Amara and. Kut. should be provided with regulating 

heads to give control of the water. A sum, of £30,000 

would, he thinks,, probably go a long way towards 

providing such regulators. 

Mr. Buckley is averse to measures being taken to 

widen the ‘“ Narrows.’ Much work was done with 

that object during the continuance of military opera- 

tions. As the ‘‘ Narrows ”’ exist to-day they are, he 

says, capable of navigation by steamers considerably 

larger than those which can pass the locks on the Nile. 

In his opinion, with the development of perennial 

irrigation in the Tigris area, navigation above Amara 

will become impossible during the low-water season 

for any ‘but very’ small sailing boats, but with the 

‘‘ Narrows ’” maintained’ at a reasonable section there 

should be no difficulty in keeping up a sufficient dis- 

charge to prevent the isolation of Amara from Basra 

at any season of the year, and at the same time assur- 








land and speaking a different tongue.” 





as his opinion that it should be maintained with a 





ing sufficient water for irrigation purposes in the area 
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roughly 200,000 aeres, which would probably be 
increased to 300,000. Such an area would require a 


flow of 
* Narrows ” 


170 cubic metres per 
would require a further 100 cubie metres. 


As the average flow at Baghdad during the low 
season is only from 300 to 400 cubic metres per 
second it is obvious, says Mr. Buckley, that, allowing 
for losses between that vity and Amara, and assuming 


that the whole 6f the Diala contribution is. absorbed 
for cultivation purposes, but little margin would 
remain, and that great caution should be exercised in 
considering any proposal involving an increase of 
cross section at the “‘ Narrows.” 

Mr. Buckley further suggests that in flood time the 
excess water in the Tigris-should be diverted down 
the Shatt al Hai, which leaves the river at Kut. 
Such diversion would, of course, necessitate the con- 
struction of a barrage and a regulator. 

The total area which it is proposed to develop 
amounts to 3,000,000, made up as follows :-— 


Acres. 
Diala area 800,000 
Hindia area 2,000,000 
Amara area 200,000 
Total .. 3,000, 000 


Mr. Buckley considers that the work of remodelling 
would cost about £10 per acre, so that the total esti- 
mated cost would be some £30,000,000, or £31,050,000 
with the £1,050,000 which it is proposed should be 
spent on flood-protection works. It is suggested 
that the expenditure should be spread over a period 
of fifty years, since it is not thought probable that 
before the expiration of that time the population will 
be numerous enough to provide labour for the full 
area. The annual charge, including provision for 
sinking fund and interest on capital, as well as for 
maintenance, is put at £1,209,670, and Mr. Buckley 
calculates that for the fiftieth year the revenue should 
be £11,121,000 and the expenditure £9,291,920. 
In discussing the matter generally Mr. Buckley 
remarks that, if the country is to develop, the closest 
co-operation is essential between the different 
departments, especially the Irrigation Départment and 
the Department which, in Egypt, is known as the 
Ministry of the Interior. ‘“‘ Unless,” he says, ‘‘ the 
people are imbued with the spirit of agricultural 
progress, which can only be done by keeping in close 
touch with them through suitably organised local 
committees or councils, they ean only view innovations 
with distrust, which must inevitably breed opposition. 
From personal intercourse with the inhabitants in 
practically every part of Mesopotamia the writer is 
able to assert that he has found them, not only willing 
to develop their lands, but anxieus to do so, as proved 
by their own initiative in broaching the subject to 
him. These people, who are possibly only a small 
proportion of the whole, would, if properly organised 
,in committees as suggested, become the natural 
medium for the dissemination of new ideas.” 








The Gyroseopic Compass: A Non- 
Mathematical Treatment. 
No. IV.* 


HAVING explained the necessity for damping the 
horizontal vibrations of the gyro-compass axle and 
how the damping force is generated and applied in 
the Ans¢hiitz, Sperry, and Brown compasses, we are 
now in a position to discuss the various errors to 
which the gyro-compass is open and how those errors 
are in practice eliminated, reduced, or allowed for. 


Tae LatirupE Error. 


The first error to which we shall turn our attention 
is that known as the latitude error. This errer is a 
direct consequence of the necessity we are under of 
damping the horizontal vibrations of the eompass 
axle. 

It will be recalled that in any latitude other than 
the equator the compass rests on the north with a 
slight tilt up or down of the axle, the tilt increasing 
progressively as the poles are approached and being 
upwards in northern latitudes and downwards in 
southern. The tilt acquired in any latitude is perforce 
and automatically just sufficient to precess the axle 
westwardly or eastwardly at the rate required at 
that latitude to keep the axle on the north once it 
has found it. 

Let us suppose, then, that a compass of the early 
Anschiitz type is stationed in some degree of northern 
latitude. The axle in acquiring the appropriate tilt 
will clearly disturb the equilibrium between the two 
sections of the air blast. As the axle tilts its 
north end B upwards the north section ofthe air 
blast will enlarge and the southern diminish in area. 
Thus the tilting of the axle brings into play an air 
blast reaction which is applied as a moment tending 
to turn the sensitive element about the vertical axis 
HJ in such a way as to make the north end move 
eastwardly. The actual movement produced will, 
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dependent on the proposed headworks at Amara. 
The extent of that area may be said to amount to 


second, and the 


rotation and the downward moving tendency caused 
by the uneven air blast reaction. The westerly 
precession of the axle about, the vertical axis is now 
that arising from the reduced angle of tilt, and is 
less than the rate required to keep the end B pointing 
to the north. The resulting deviation is known as 
the latitude error. Its magnitude depends upon the 
latitude and upon such factors as the speed of the 
wheel, its efficiency as a blower and other items 
incidental to the particular design of the compass. 
In the Sperry compass the latitude error arises 
from an exactly similar cause. Thus the tilt of the 
axle is transmitted through the excentric pin to the 
casing as a moment about the vertical axis HJ, 
tending to make the north end of the axle move over 
to the east, and therefore causing the axle to precess 
vertically downwards until the position of balance is 
reached. 
In the Brown compass, on the other hand, it is 
claimed that there is no latitude error. Thus when 
in northern latitudes the north end of the axle tilts 
upwards under its unsatisfied desire to set itself 
parallel with the earth’s polar axis, the air blast is 
divided unequally between the two partitions of the 
box. Excess pressure is exerted inside the damping 
bottle attached to the northern face of the wheel 
casing, and as a result an excess of oil accumulates 
in the damping bottle-on the south side. The weight 
of the excess oil applies a turning moment to the 
spinning wheel about the horizontal axis, and tends 
to lift the north end of the axle upwards in opposition 
to the pendulum weight, which tends to turn it down- 
wards about the same axis. Thus in this compass 
the natural tilt of the axle is not interfered with by 
the action of the damping arrangement, for that 
action is applied about the horizontal axis E F, and 
not, as in the Anschiitz and Sperry compasses about 
the vertical axis HJ. The damping action in the 
Brown compass is virtually equivalent to a sub- 
traction from the weight of the pendulum bob, and 
is not applied, as in the other compasses, to the 
reduction of the tilt of the axle. It tends, therefore, 
to reduce the natural rate of westerly precession re- 
quired at the given latitude to keep the axle on the 
north. Actually, however, the tilt acquired by the 
axle will take cognisance of the reduction in the 
weight of the bob caused by the weight of the excess 
oil. ‘The north end of the axle will rise until the 
effective moment of the bob—that is, the moment 
due to its own actual weight less the moment due to 
the excess oil in the southern damping bottle—is such 
as will automatically generate the required rate of 
westerly precession for the given latitude. 
In the Anschiitz and Sperry compasses the latitude 
error can be allowed for by shifting the position of 
the lubber line relatively to the ship’s longitudinal 
centre line in accordance with calculated tables of 
the error. The exact value of the error depends 
upon the design of the compass, but in both types it 
increases with the latitude. Analysis shows that—- 
at least in the early Ansehiitz compass—the latitude 
error may be neglected if the change of latitude is 
less than 10°. In the Sperry compass, as we shall 
see presently, the movement of the lubber line to 
correct the latitude error is effected by a very pretty 
piece of mechanism, which also can control the posi- 
tion of the lubber line to allow for a second error to 
which the compass is open, to wit, the co-called 
“ north steaming error.’ 
In some respects as an alternative to moving the 
lubber line, the- latitude error may be completely 
eliminated for a particular latitude—the latitude of 
most. frequent use would naturally be chosen—by 
attaching a small weight to the north side of the wheel 
casing. In the early Anschiitz compass such a weight 
was provided as indicated at T in Fig. 16. This 
weight and its position were so chosen that at 50° north 
of the equator its moment about the horizontal axis 
E F, when the axle of the compass was horizontal, was 
just sufficient to supply to the wheel the amount of 
westerly precession required to keep the axle pointing 
to the north. The axle being horizontal in that lati- 
tude, the air blast was equally divided by the pendu- 
lum shutter, and as a result the rate of westerly pre- 
cession produced by the weight T was not affected 
by the existence of the damping system. At other 
latitudes, of course, the latitude error arose, and at 
the equator—where ordinarily there should be no 
latitude error—and south of the equator, the error 
became worse than it would have been without the 
addition of the weight, unless the weight and its 
position were adjusted. With the compass corrected 
for 50° N. latitude the error had the following values : 


in accordance with the fundamental rule, be a pre- 
cession of the axle about the horizontal axis, the end 
B going down. Thus the tilt upwards of the axle 
required for the correct working of the compass is 
opposed. It is not allowed to aequire the full value 
which it should have, but instead stops at the point 
at which a balance is struck between the upward 
moving tendency of the axle resulting from the earth’s 








eliminate the latitude error at any particular latitude, 
the correction applied to the lubber line being solely, 
relied upon to allow for it. In this compass, therefore, 
the latitude error is zero at the equator. At 50° nort h 
or south it amounts to 2°, easterly and weste arly 

respectively. A feature found in this type of gyro. 
compass of a connected nature calls, however, foy 
mention at this point. This feature consists of mount. 
ing the pivots MN—Fig. 19—on which the bail 
swings, within excentric housings and graduating 
the edge of the housings with a scale of latitudes. 
In this way the pivots can be displaced to one side 
or the other of the vertical plane containing the axis 
HJ by an amount proportional to the latitude. 
When the spinning wheel is at rest, this displacement 
makes the angle between the axle of the wheel and 
the plumb line through the centre of gravity of the 
bail-a little less or a little more than a right angle, 
and in northern latitudes makes the north end of the 
axle dip below the horizontal and in southern latitudes 
rise above it. The scale is so graduated that the dip 
of the axle or its rise when the wheel is not running is 
just equal to the natural rise or dip which the axle 
would acquire at any given latitude with the whee! 
running and with the bail pivots in the mean position. 
As a result, when the compass is in service and the 
bail pivots are adjusted for the latitude of the station, 
the natural rise or dip of the axle leaves the axle 
horizontal, but: deflects the bail weight from the 
vertical by the amount required to generate the 
correct degree of westerly precession. 

Thus in the Sperry compass the axle, if the lati- 
tude bail correction is applied, is at all latitudes 
horizontal when resting on the north. Several! 
advantages are thus secured, the chief being that the 
effect of any change in the speed of the spinning wheel 
or of a complete failure of the electric supply driving 
the wheel is greatly reduced or spread over a longer 
interval. Were the axle as well as the bail allowed 
to acquire the rise or dip proper to the latitude, the 
axle during a change of speed of the wheel would tend 
to deviate and develop an error which might prove 
misleading. If, however, the axle is not allowed to 
acquire the rise or dip appropriate to the latitude, the 
error introduced by a change in the speed of the whee! 
takes longer to manifest itself, and is reduced. in 
magnitude, As it is difficult to guarantee that the 
voltage of the current supplied to the compass will 
not vary, this feature of the Sperry compass is un- 
doubtedly of practical advantage. 


THe NortH STEAMING ERROR. 


The source of error which we have just discussed 
affects the gyro-compass whether it is on land or on 
a ship. We have now to discuss certain errors which 
are only met with when the compass is mounted on 
board a moving ship. 

The first of these errors to whieh we will refer is 
sometimes called the ‘north steaming error.” 
although it is equally associated with a due south 
course. ‘ Imagine the vessel on which the gyro- 
compass is fitted to be sailing due east along the 
equator. If its speed is, say, 20 knots it would, if 
it could, circumnavigate the globe in 45 days. Tts 
velocity round the earth’s axis apart from the rotation 
of the earth is thus 0.000015 revolution per minute. 
As the speed of the earth on its polar axis is 0.0007 
revolution per minute, the actual rate at which the . 
gyro axle is being carried round in space is 0.000715 
revolution per minute. If the vessel is sailing die 
west its speed opposes that of the earth, so that the 
actual rate at which the gyro axle is heing carried 
round in space is 0.000685 revolution per minute. 
As compared with the same gyro-compass on land, the 
only effect of the ship’s speed on these courses is in 
the one case to increase the magnitude of the directive 
force and in the other case to reduce it, the increase 
and reduction both being quite small—about 2 per 
cent. actually. Sailing due east or west in latitude 
60° north or south, its speed would cause the vessel 
to circumnavigate the globe in 22} days. On these 
courses in either of these latitudes, therefcre, the 
directive foree would be increased or diminished 
respectively by about 4 per cent. 

If, now, the vessel starts at the equator and sails 
due north, its speed is at right angles to the speed 
with which the rotation of the earth.is earrying the 
gyro-compass round in space. The speed of the ship 
—2026ft..per minute—may be represented by A B- 
Fig. 24—and the speed of rotation of the earth- 
92,400ft. per minute—by*AC. The actual speed 
and direction in which the gyro-compass is being 
carried round in space is AD, and the actual axis 
about which it is being carried round is not the earth’s 
polar axis N 8, but an axis N’S’ at right angles to 
AD. The gyro axle will settle, therefore, on the line 
N’ 8’, and not on the true north and south meridian. 
The true north will be to the east of the indicated 
north by the angle N’ A N, which for the ship speed 
in question—20 knots—will be 1.25°. If the ship 
starting from the equator sails due south, the deviation 
will be towards the opposite side, the true north lying 
1.25° to the west of that indicated by the compass. 
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In the Sperry compass 





Latitude. Error. 
60° N. .6° E. 
50° N. Zero 
40° N. 6° W. 
20° N. 1.1° W. 
Qi 5% 1.6° W. 
20° 8S. 2.1° W. 
40° 8. 2.7° W. 

, 60°S. 3.8° W. 





If the course is neither due north or south nor -due 
east or west, the deviation will have some inter 
mediate value between zero and 1.25°, the true north 
lying to the east of the indicated on all eourses with 
a northern component and to the west on all courses 
with a southern co 





no attempt is made to 





mponent. 
If the ship is in latitude 60° north, and is steaming 
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north, its speed will carry it, as before, 2026ft. north- 
ward per minute, as at E F, but, as its distance from 
the earth’s.polar axis. is now only half what it was at 
the equator, the earth’s rotation is carrying it round 
at only half the equatorial speed, namely, with a 
velocity E Gof 46,200ft. per minute. The, compass 


is therefore being carried round in space with a. 


velocity represented in magnitude and direction by 
E H--that is to say, it is being rotated, not actually 
about the earth’s polar axis. N 8, but about an axis 
N’ S’ at right angles to the resultant velocity EH. 
The axle will therefore align itself parallel with N” 8”, 
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FIG. 24--THE NORTH STEAMING 


and not with N'§. Thus in that latitude at the given 
speed the true north will lie 2.5° eastward of that 
indicated by the compass. On north-easterly or north- 
westerly courses at 60° north latitude the deviation 
will lie between zero and 2.5°, while on all courses 
with a southerly component the true north will lie 
to the west of the indicated north by some amount 
between the same two limits. Our demonstration is 
not strictly accurate, for, arising from the rotundity 
of the earth, the speed E F of the ship is not really in 
the plane of the paper, but should be drawn inclined 
with the end F below the level of E. Accurate 
analysis, however, shows that the deviation arrived 
at by neglecting this fact is substantially correct. 
In the tables issued in connection with the early 
Anschiitz compass the deviation at 20 knots due 
north or south in latitude 60° N. is given as 2.5°, 
while those issued by the Sperry Company give it, 
by interpollation, as 2,41°. 

{t will be seen that this error is a natural one-——that 
is to Say, it is not'caused by any peculiarity in the 
design of the compass in use. The table of deviations 
on various courses, at various speeds, in various 
latitudes, compiled for one type of compass would 
be equally applicable to any other design. In the 
case of the early type of Anschiitz compass the 
“north steaming error’? was corrected solely by 
means of such tables—that is to say, to find the exact 
bsaring on which the ship was sailing the compass 
was read, and from its reading there was subtracted, 
or to it there was added, arithmetically, the appro- 
priate figure taken from the tables, the uncorrected 
reading being a sufficiently accurate indication of the 
true course to permit it to be assumed as the true 


course for the purpose of extracting the correction | 


from the tables. 


In the Sperry design the use of similar tables in a | 
similar way is permissible, and is provided for. | 


In addition, however, provision is made whereby the 
tables may be entirely dispensed with and ‘the 
correction applied by moving the lubber line relatively 
to the ship’s fore and aft direction. In the case of 
the early Anschiitz compass the lubker line could be 
moved through 4 deg. on each side of the-position in 
which it was parallel with the ship’s fore and aft 


centre line. This movement was, however, for the | 
purpose of correcting the latitude error, and not the | 


north steaming error. In the Sperry compass pro- 
vision is made for moving the lubber line so as to 
correct for both errors, ,The latitude error depends 
upon the design of, the compass, and. the latitude. 
The north steaming error is independent of the design 
of the. compass, and is determined by the speed: of 
the ship, the latitude in which it, is sailing, and the 
course which it is following. Latitude thus. comes 


lubber line by means of an inclined ring carried round 
with the compass card. 

A diagram of the Sperry correction mechanism is 
given in Fig. 25. The lubber ring on which the lubber 
line is engraved. is shown at A. The latitude corrector 
dial B is mounted to rotate about its centre and to 
read against a, fixed scale. It is slotted radially to 
engage a pin C on a rod D E, one.end of which can 
slide in a fixed guide F, while the other is pivoted to 
|@ link EG pinned at H to the lubber ring. - If the 
| end .G of this link, be imagined pivoted to some, fixed 

point it is clear that rotation of the dial B will ¢om- 
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ERROR AT Odeg. AND 60 deg. N. 


municate a corresponding rotation tothe lubber ring. 
The proportions of the parts and the positions of the 
pivots and pins are such: that by setting the dial to 
the latitude in which the vessel is sailing the lubber 
ring is rotated through the angle by which the local 
latitude error causes the gyro axle to deviate in its 
Parra position from the true north and south direc- 
tion. 

If the end G of the link EG were pivoted, as we 
have supposed it to be, to some fixed point, then the 
latitude error could be applied by itself to the lubber 








Ships 


Course 
{Ove West) 





be fixed at any point. in the curved slot without 
affecting the position of the, point G. If, however, 
the speed corrector dial be rotated about its. centre, 
the moyement of the point G will vary in magnitude 
with, the position at which the pin J is fixed in the 
curved slot. This position is set against the seale of 
speed in knots on the edge of the slot, but the setting 
is without effect until the speed corrector dial is 
rotated from the position shown in the diagram. 
When it. is so rotated a corresponding movement is 
communicated to the lubber ring through the link 
GE, the end E of which is now to be regarded as the 
fixed fulcrum. 

The two dials BK are connected by means of a 
link L M of length equal to the distance between the 
dial centres. The end L of this link is pivoted to a 
fixed point on the.dial B, but the end M is provided 
with a pin which works within a slot in the dial K. 
Thus the setting of the dial B to any latitude will not 
produce rotation of the dial K, but will merely cause 
the pin M to slide in its slot. If, however, the link 
MN is moved upwards, the angle through which 
such movement will rotate the dial K will depend 
upon the exact position of the pin M in its slot—that 
is to say, upon the setting of the latitude dial. ‘Thus 
a movement of the link MN will rotate the lubber 
ring by an amount proportional to the movement of 
MN, to the setting of the pin J in the curved slot of 
the speed dial, and to the setting of the latitude dial. 

The link M N is pinned to a lever P Q, the end P 
of which is pivoted to a fixed point. The end Q 
carries a roller, which engages within the flanges of 
a ring R permanently fixed in an inclined position on 
the phantom ring of the compass. The higher end 
of this ring is situated direetly above the north-seeking 
end of the gyro axle, and the lower end directly above 
the south-seeking end, its east and west dix meter 
being aligned horizontally. 

In the position shown in the diagram the ship is 
supposed to be sailing due west. Under this condition, 
as we know, no north steaming error is involved. the 
latitude error only applying. The dial B can there- 
fore be set to the latitude in which the vessel is sailing 
so as to apply the latitude correction by itself to the 
lubber ring. At the same time the pin J can be set 
to read the ship’s speed—17 knots in the case shown. 
The movement of the link J G involved in this setting 
will, as we have seen, not alter the setting of the 
lubber ring, nor will the setting of the dial B rotate 
the dial K from the position shown. The two settings 
are, however, ready to modify the adjustment of the 
lubber ring as soon as any movement of the link M N 
oceurs. Such a movement arises if the vessel alters 
course towards the north or south or intermediately, 
for when the course is altered the links, dials, and 
lubber ring move with the ship, while the compass 
card and the course corrector ring R remain stationary. 
The roller at Q therefore rises or falls towards the 
north or south end of the ring, and produces a rota- 
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|ring. It is not, however, so fixed, but is pivoted to 


a link the end J of which carries a pin working in a 


| curved slot extending from the centre of the speed 


corrector, dial K to its edge. The radius. of this 
curved slot isystruck from the point G as centre. It 


| follows, therefore, that with the speed corrector dial 


into both errors, being the sole variable causing one, | in the position shown the end J of the link G J may 


and one of the three variables causing the other. It 


operating one: dial. 


: sia : 
is eliminated simultaneously for both errors. by | 
A second dial is set to, suit the | of latitude and 6 a constant dependent. upon the design of the 





* The value of the latitude error is 6 tan L, where L is the angle 


speed ofjthe ship, while the third factor in the north | compass. In the Sperry correction mechanism the value of the 


steaming, error, the bearing of the) ship’s course is | 


quantity b is represented by the distance between the centre of 
the dial B and the centre of the pin ©.when the radial slot in the 


automatically brought, into | the, movement of. the | dial is lying at right angles to the bar DE, 
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FIG. 25—SPERRY CORRECTION MECHANISM FOR LATITUDE AND NORTH STEAMING ERRORS 


tion of the dial K. The amount of the modification 
thus produced in the setting of the lubber ring rela- 
tively to the ship’s centre line will depend upon (1) 
the setting of the pin M—that is to say, the setting 
of the latitude dial; (2) the setting of the pin J on 
the speed dial ; and (3) the extent of the turn towards 
the north or south. In this way. the correction ior 
the north steaming error is automatically added to 
or subtracted from the correction for the latitude 
error to the correct amount on all occasions when 
the ship’s course is altered so as to have a northerly 
or southerly component, the adjustment for the error 
heing automatically wiped out in all latitudes when 
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the ship’s course is again brought*east and west. compounded of the rblative motion of the master 


The mechanism, it will be seen, merely by the setting | compass card and of the lubber ring. The reading 


ot two dials, takes cognisance of three independent 
variables, of which one enters into the required 
adjustment in a twofold way.* The total correction 


is indicated on the corrector seale 8S attached to the | 


binnacle independently of the lubber ring. 


It will be seen, then, that neither the latitude error | 
nor the north steaming error is in the strict sense of | 
the word eliminated, but is only allowed for—auto- | 


matically or arithmetically—when the compass ‘is 
read—that is to say, no attempt is made to force the 
gyro axle to rest in the true north and south position 


Fig.1. 
Airships fitted with “Present” Engine 
Full Curves for Speed of 50 Knots 
, 60 Kaots 
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in all latitudes at all speeds on all courses. The 
crucial angle by which the ship is navigated is the 
angle between its longitudinal centre line and the 
true meridian. A constant straight course will be 
held if this angle is maintained constant. If the 
indicated meridian on the compass is open to error, 
the constancy of the navigating angle may be pre- 
served by introducing a similar error into the degree 
of coincidence between the lubber line and the longi- 
tudinal centre line of the ship. The readings of the 
master compass may therefore be used for the pur- 
pose of maintaining the ship on a given course or for 
setting it on a new one. But for taking the bearing 
of some passing object, the fact that it may not be 
indicating true north may render the observation 
somewhat more troublesome than it need be. To 
overcome the difficulty here involved the repeaters 
served by the master compass are arranged to indi- 
eate true north under all conditions, provided the 
latitude and speed dials on the master compass are 
correctly set. The repeaters are operated electrically, 
the first element in the transmission system between 
them and the master compass being a pinion meshing 
with the gear wheel attached to the phantom ring 
beneath the master compass card. This pinion is 





of the repeaters thus shows the true north. A pelorus 
or dummy compass may be combined with the re- 
peaters to facilitate the taking of bearings. In war 
vessels the actual navigation of the ship is preferably 
conducted from a repeater, the master compass for 
safety in action being disposed below the armoured 
deck. 

The Sperry compass is peculiarly complete in the 
provision made for taking aceount of the latitude 
and north steaming errors. The Brown compass, 
as we have. seen, is free from latitude error, so that 


‘ Fig.2 
Airships fitted with “Future” Engine 
Full Curves for Speed of 50 Knots 
Doited ,, » 1» 60 Knots 
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car equipment, &e., is 30 per cent. of the total lift, 
i.e., of the total weight. 

(3) The weight of the crew, food, water, ballast, &c., 
is obtained as follows :—(a)'The number of the crew 
is sufficient for working in three watches. Food and 
fresh water for the crew are estimated on a basis of 
10 lb. per man per day. (b) The emergeney water 
ballast is taken to be 3 per cent. of the total lift, and 
the ordinary water ballast 7 per cent. of the total lift. 
Assuming that a weight of water ballast equal to 
3 per cent. of the total lift must be discharged to 
enable the airship to rise to a safe height above the 
ground at the start of a voyage, there will remain 





Fig. 3. 
Ship Type"X" (34 Million Cu. Ft.) fitted with “Future” Engine 


Full Curves for Speed of 50 Knots 
Dotted ,, » 9» 60 Knots 
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Curves showing effect on Endurance of allowing I 
Ship to rise from 2,000 ft. to 12,090 ft. due to Consumption 
r of Petrol in comparision with the Ship maintained at a 
Constant Height of 2,000 ft. 








































































the north steaming error alone has to be dealt with. 
This error may be allowed for arithmetically in the 
usual way by means of tables of corrections to be 
applied to the readings of the master compass. As 
regards the repeaters, the error is eliminated by a 
method involving the mounting of the repeater cards 
excentrically, the excentricity being varied to suit 
the latitude, speed, and course, 








Rigid Airship Performance. 
By H. MAY, R.C.N.C., and CI. CAMPBELL, R.C.N.C. 


THE limitations and the possible scope of rigid air- 
ships have been freely discussed during recent months, 
but not in most cases in a spirit of moderation nor 
with an adequate appeal to fact. It is clearly ém- 
portant that well-founded conclusions should be 
reached with the least possible delay as to the probable 
future value of rigid airships as a means of commercial 
transportation, and it is hoped that the following 
information, based on the best data available in this 
country at the present moment, may assist to this end. 
The figures given in the table and curves shown above 
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| ordinary water ballast equal to 4 per cent. of the total 
lift for navigational uses. The assumption here made 
is that the ground level in the vicinity of the starting 
point is within, say, 100ft. of sea-level, a condition 
which is most necessary 10 enable the full cargo- 
carrying capacity of an airship to be developed. 

(4) The cargo-carrying capacity shown includes 
the weight of any stowage fittings necessary for the 
cargo, and the weight of any passengers and passenger 
accommodation. If passengers are carried, special 
cars will probably be necessary to accommodate 
them, and the air resistance of such cars will slightly 
reduce the speeds and endurances shown. 

(5) In calculating endurances, it has been assumed 
that an average height of 2000ft. above sea-level is 
maintained during the voyage. In order to provide 
for unfavourable weather, the weight of petrol and 
oil allowed is sufficient for a distance 75 per cent. 
greater than the actual distance to be covered in the 
case of the airships having a continuous speed of 
50 knots (57.6 miles per hour), and 50 per cent. 
greater than the actual distance to be covered in the 
case of the airships having a continuous speed of 
60 knots (69.1 miles per hour). The actual weight of 
petrol and oil carried would vary according to the 

















TaBre L 
“A” “BR” “x oy” 
Length .. 645ft. 694. 5ft. 775it. 875ft. 
Diameter ° 79. 3ft. 85. 5ft. 95. 5ft. | 107. 6ft. 
Total volume .. 2,000,000 cubic feet 2.500,000 cubic feet 3,500,000 cubic feet | 5,000,000 cubic feet 
Total lift : 60.7 tons 75.9 tons 106 tons | 152 tons 
Continuous speed .. 50 knots 60 knots 50 knots 60 knots 50 knots 60 knots 50 knots 60 knots 
(57.6 m.p.h.). (69.1 mi.p.h.). (57.6 m.p.h.). (69.1 m.p.h). (57.6 m.p.h.). (69.1 m.p.h.) | (57.6 m.p.h.). 69.1 m.p-h.). 

Type of machinery _, Present Future | Preeont | Future | Present | Future Present | Future | Present | Future | Present | Future | Present | Future | Present Futuro 
Disposable lift, tons 34.8 35.8 29.1 31.1 44.33 45.49 37.87 39.95 63.6 64. 56.0 67.6 | 92.5 | 98.7 83 85 
Ballast, crew, &c., tons ; 9.1 9.1 9.1 9.1 12.5 12.5 12.5 12.5 16.0 16.0 16.0 16.0 | 22.0. | 22.0 22.0 22.0 
Maximum B.H.P... .. . 2020 1350 |3480 2320 2336 1557 4026 2684 2920 1946 5000 3333 \3740 \2493 6400 4266 
Continuous B.H.P. je ieee .. LOW 1010 1740 1740 1168 1168 2013 2013 1460 1460 2500 2500 1870 |1870 3200 3200 
Consumption for continuous running in | 

tons per hour at .60 lb. per B.H.P. hour | 

for present and .53 lb. per B.H.P. hour for | 

fei 35. S48 ea Bee ie Fos ee 271 . 239 - 466 - 412 312 276 -539 476 -391 345 670 -591 500) 441 - 857 757 
Petrol and oil capacity (tons), exclusive | : 

tare of tanks Pe SP ee em 5 25.4 19.1 20.9 31.0 32.1 24.8 26.8 46.4 47.2 39.0 40.5 68.7 | 70 59.5 61.4 
Endurance, hours eo es ee 106 40.9 50.8 99.2 116.1 46.0 56.3 118.6 137 58 68.5 | 137.4 | 159 69.4 81.1 

nautical miles .. .. 4500 5300 2454 3048 -4960 5805 2760 3378 15930 6850 3480 4110 6810 |7950 4164 4866 
= land miles = . 5180 6100 2820 3515 5710 6680 3180 3890 6825 7890 4000 4730 7910 |9150 4790 5600 
Petrol and oil for 1000 miles 8.2 7.3 10.2 8.9 9.5 8.4 11.7 10,4 11.9 10.5 14.6 12.7 15.2 | 13.4 18.6 16.5 
Cargo capacity for 1000 miles 16.2 18.1 8.9 12.0 21.5 23.7 23.1 16.4 34.5 36.7 24.4 27.8 | 63:6 | 66.6 40.9 44.9 
Petrol and oil for 2000 miles 16.4 14.6 - 17.8 19.0 16.8 23.4 20.7 23.7 20.9 29.1 25.4 30.4 26.7 37.2 32.9 
Cargo capacity for 2000 miles 8.0 10.8 - 3.1 12.0 15.3 1.4 6.1 22.7 26.3 9.9 15.1 38.3 43.3 22.3 28.5 
Petrol and cil for 3000 miles — 21.9 -—- - - 28.5 25.2 —_— -- 35.6 31.4 -- | 38.1 | 45.6 40.1 55.8 49.4 
Cargo capacity for 3000 miles - 3.5 — 2.5 6.9 — — 10.8 15.8 — | 2.4 | 23.1 29.9 3.7 12.0 
Petrol and oil for 4000 miles — -- -- — — — — - 41.8 — | — | 60.8 63.4 _ a 
Cargo capacity for 4000 miles - - ~~ “= _ — “= —- 5.4 oo fetes | 7.9 16.6 as _ 
Petrol and oil for 5000 miles —_ on — — —- —- - - = 5 whip hice 66.8 — = 
Cargo capacity for 5000 miles — --- - -— - . — - -- — | —_ 3.2 _ _ 
| | | 
Nore.—*‘ Present” type of machinery is taken to weigh 8} 1b. per B.H.P. for “‘ A” and “‘ B” designs and 8 lb. per B.H.P. for “‘ X” and “ Y” designs, including powe: cars, and to 
consume .60 lb. of petrol and oil per B.H.P. hour. The corresponding figures for ‘‘ future” type are 11 lb. per B.H.P. for “ A,” “* B,” ‘* X,” and ** Y ” desi: d tion .53 Ib. 


per B.H.P. hour. Of the weight available for fuel and oil 4 per cent. has been allowed for the tare of tanks in the “‘ A” design an 


mounted on the lubber ring, and therefore rotates 
with the ship round the card when the course is 
altered. But, as it is mounted on the lubber ring, it 
also partakes of the movement of this ring relatively 
to the ship produced by the correction mechanism. 
Thus the net indication transmitted to the repeaters 
when the ship changes course or latitude or speed is 





. * The value of the north steaming error is numerically equal 
to (a K cos C)/cos L, where K is the ship’s speed, L the angle 
of latitude, C the angle between the course and the north and 
south direction, and a a constant involving the speed of rotation 
of the earth. In the Sperry correction mechanism the value 


pin 


of the quantity a is represented by the radius at which the 
L lies from the centre of the latitude dial, 








o an a 
d 2} per cent. in the “‘ B,” *“* X”’ and “ Y ”’ designs. 


are based upon the actual results obtained with the | type of weather for which provision must be made, 
airships R 33 and R 34, and upon a very conservative and would, in consequence, vary with the season, 
use of the known relations between weight, lift, 


the climate, and the direction in which the voyage is 





horse-power, &c., in airships of varying capacity. 
It must be admitted that, in extending the calcula- 
tions to include an airship of 5,000,000 cubic feet 
capacity a somewhat excessive degree of extrapolation 


has been necessary, but it is believed that any errors | 


from this cause are likely to be in the direction of an 
under estimation of performance. 
The following assumptions have been made :— 
(1) The lift of hydrogen is 68 lb. per 1000 cubic feet. 
(2) The weight of the hull structure, fabric, contre}, 





to be made, ¢.g., whether against or with a prevailing 
wind. The allowances.here made are intended to 
represent average requirements. 

(6) Two types of machinery are considered. ' One, 
which we have ‘called the “‘ present” type, has the 
| characteristics which may fairly. be expected of a 
| modern aero-engine when running under the condi- 

tions of long-sustained working required in airships ; 
| the other, called the “future” type, is an engine 
' which could be designed ‘to-day by any good engine 
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SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALLSEND-ON-TYNE, BUILDERS AND ENGINZERS 














designer, and has the characteristics of being more hydrogen which this methcd of navigation involves | instead of being fitted as in earlier ships on the forward 
substantially built, more durable, and, above all, might be offset fully by the extra receipts from the | deck, which is too low a place to work a gun easily except 
more economical. than the “ present” type. The | cargo carried. It should perhaps be Stated that, as |i” comparatively fair weather. In addition a her gun, 
following table shows the qualities assumed for the ships are fitted at present, this loss of hydrogen takes pater h or ee Seer eure tae 
two types.:—- place whether they are allowed to rise naturally or not, wet of neat couiehatien eftehashes Sei Pe gwes Temi 
“p t.” “ Future.” but It certainly will be possible before long to main- | Works of Swan, Hunter and Wigham Richardson. When 
OarAe ture. tain an airship nearly at constant weight during a | submerged she is driven by electric motors, the current 
voyage by means of special equipment. if desired. | being obtained from storage batteries. 
An airship may, of course, require to vary. its height In every part of the ship the latest machinery and 





Tasie LI. 


Weight per B.H.P. of complete machi- 
nery installation, including power 





cars— 
Shibe ss ? M per 4 a ‘ ~ ws > a considerably from time to time for navigational | 2pparatus known in submarine service have been installed. 
coMlampfn et fect ‘ant ail yor" “* '!™ sean and its actual perfarmance therefore will i | Mhaty ae city nationble ithe cnt control rom 
B.H.P. ee . 4 he . } etwee » £ ° - a * x 2% for | whicn is more spacious Nan is 0 in 1 aa Ss, 
P. hour 0.60 Ib. 0.53 Ib. ) een the full and broken lines shown in Fig. 3 for | and dhew-boom adbeienlliy Glanged: ta:-ansiee thu 4itelenh 


each speed. - P ci 

i 4 pate , ‘ | and prompt working of the ship in action and at all times. 
The valuable feat f th arr fh Cetva: r glist | Che following conclusions are drawn from: these | 4 auuieagin compass connested with several tell-tale 

e valuable features of the uture’’ machinery | results :— cards placed in convenient positions is carred. There are 
are the economical consumption and the large pro- (1) The very great gain in commercial value to be | three periscopes of the latest pattern fitted in the ship. 
portion of full power which can be developed for con- obtained by increasing the size of rigid airships will | A telescopic mast immediately abaft of the periscopes 
tinuous running. The importance of these factors lead to the use of the largest airships which can be | carries the aer-als for wireless telegraphy. The receiving 
is shown in Table I. and in the curves of performance. built and handled. and transmitting cabin is within the central control room, 
The durability and reliability which such engines (2) The reduction in commercial value resulting and in it are connections with the ship’s hydrophones. 
should have would be of vital importance when from increase of speed is so heavy that, except | The ventilation of. a ard mare? been vety carefully 
running for commercial purposes. possibly for short trips, the ordinary running speed | om uri for ba pene. vl with thilba teaake Suave aie 

Table I. shows the calculated performances of « will be fixed at the lowest value which the weather |}... Lent asf, paccear Sib mye : As 
me: SR eb gaan Bao ni being kept as fresh as poss.ble in the dynamo and engine 
series of rigid airships, ranging in size from two to conditions and the requirements of the service will | rooms as well as in the torpedo-room and in other compart- 
five million cubic feet capacity, and all having the permit. It is suggested that 55 to 60 miles per hour | ments of the ship where there is accommodation for sleep- 
same form as R34. For each size results for con- may be found a satisfactory all-round speed. On| ing and messing. All cooking on board is done by electric 
tinuous running speeds of 57.6 miles per hour and | short trips, where the pilot has much less chance of | ovens and hot plates. The forward hatch of the ship 
69.1 miles per hour, with both “ present” and | choosing his weather than is possible on a long voyage, | 8'¥°8 access to the officers’ quarters, which are panelled 
“future” types of machinery, are given. and in which also the penalty—in the form of reduced | '™ polished mahogany. There is a Sakura ‘ae. 
_ The first point to be noted is the relatively small cargo—for high speeds is less marked, speeds of 70 ne wt Re Se ced rated Witte’ v0 ae te 
increase of dimensions corresponding to an increase miles per hour, or even 80 miles per hour, may be | j, provided for the petty officers and the p Brats 
of capacity from two million to five million cubic feet. common. The builders inform us that L 33 is considered by com- 
Secondly, the brake horse-power per ton of total lift (3) A very important improvement in commercial | petent authorities to have surpassed all her predecessors 
for a given speed decreases as the size of the airship is | value is to be obtained by using engines especially | in efficiency and completeness in every detail of construc- 
increased. Thus at 57.6 miles per hour the brake designed for airship purposes. The “ future’ engine | tion and outfit. The photograph from which the accom- 
horse-power per ton for airship ‘‘ A’ is 16.63 and for | here considered does not represent any advance on | Panying illustration was reproduced was taken by Messrs. 
airship “ Y” 12.3. These two points are charac- | what could readily be achieved at once, but, still, | f'@™* and Sons, of South Shields. 
teristic of airships, and are of the greatest importance | it gives a substantial improvement in airship per- 
for future development. A third point is the heavy | formance. No doubt much more economical engines 
loss in cargo-carrying capacity which follows an_ will be produced before long, using possibly less costly | 
increase of speed from 57.6 miles per hour to 69.1 fuel than petrol, and this development will lead to | 
miles per hour, involving as it does not only a higher | higher speeds, and certainly to larger profits, than are 
rate of fuel consumption, but also heavier machinery. | now advisable or obtainable. 
The loss is naturally less marked over short than over| The estimates of performance discussed in this 
long journeys, and for the “future” type of machi- | article emphasise the oft-made statement that the 
nery than for the ‘‘ present”’ type. It is less marked | greatest field for airship work lies beyond the field 
also in the larger ships than in the smaller. | covered by aeroplanes. It lies in a sphere of activity | ‘ ; i 

The curves in Fig. 1 show graphically the relation to which no other type of craft'has access. So far| 5t®,—With Mr. Stromeyer you raise some interesting points 
between length of voyage and weight of cargo carried. | from there being any serious rivalry between the air- | i connection with boiler explosions and their investigation under 
The very great increase of commercial value resulting ship and the aeroplane, it appears that in the long | the Boiler Explosions a The investigations, nate pre- 
from increase of size of airship is clearly shown. The run they both have everything to gain from the work | ——— a arse o> ages at ele a8 
curves. in full lines refer to voyages made at a speed | which each will do in establishing and extending the | great mail ‘otiititenian with regard to explosions from 1882 
of 57.6 miles per hour, and those in broken lines to | habit ef gerial travel and transport. | to the present time. Before that date this work was partly 
voyages at 69.1 miles per hour with “present” | done by the Vulcan and National Companies and by the Man- 
engines in each case. -The curves in Fig. 2 are similar | ehester Steam Users’ Association. It was done at their own 
to those in Fig. 1, except that they refer to airships | expense and, of course, without any compulsory powers. With 
fitted with the ‘‘ future’ type of engines. The gain nothing lacking in these respects the Board of Trade reports have 


in cargo-carrying capacity, particularly on long H.M. Su bmari ne L. 33. proved still more valuable. watt ’ 
voyages, as a result of the use of this type of engine is The present system of investigations carried out by the Board 


§ : ciel : THE submarine L 33, which has just been taken over by | of Trade and of inquiries controlled by the Home-office is, I 
pm emote aan i d oper the difference the Admiralty authorities, was built and engined by | agree with Mr. Stromeyer and yourseli, not the best system. 
‘ , Sisshe Swan, Hunter and Wigham Richardson; Limited, of | The appointment of a member of the legal profession as the 

In the curves of Figs. 1 and 2 the airships are sup- Wallsend-on-Tyne. Before leaving the Tyne the vessel | Vhief Commissioner at ‘* formal inquiries” with an engineer 
posed to fly at a mean height of 2000ft. “Ihe natural | went through a series of trials, both on the surface and | adviser without any power has resulted in an undue emphasis 
tendency of an airship is, however, to rise steadily | submerged, which were carried out satisfactorily, and a | being laid upon the punitive side of the Act—i.e., the power to 
during a voyage as it becomes lightened by the con- | few days later the ship left for a southern base under the | fine and blame-—rather than upon the lessons to be learned on 
sumption of petrol and oil, and in the broken lines in en M. Lieutenant-Commander H. Gray Higgins, | the engineering side and by “ cognate ible oxpaemaphonia 
Fig. t i : 75.U., Ein. of the punitive provisions of the Acts, natural to a lawyer 
ee. a toe ~— a 0 a anat.She | The class of submarine to which L 33 belongs has been | perhaps, has led to several injurious consequences. The first 
8 allowed to rise in this manner until a height | .), f d effici : ars ‘ogi ar t of 
Cb a nail i ae bee aay | Dre Oo be acne Seana enn aioe eee “ol Steel cbaan- | 46. these: te that deisel <atarsetonen nae Wnened.AiSeny 
hei ht il th j f . «| going service. The L33 shows marked improvements | inquiry into a court of justice, with himself as public prosecutor. 
ight until the end of the voyage. The gain in | upon preceding ships, one of the most noticeable to an | He has thus often, as | have myself witnessed, pursued witnesses 
cargo-carrying capacity on long voyages is so large | outside observer being the position of her gun, which is | and firms to undue lengths as to their training, competency, 
as to suggest that in some cases the cost of the loss of | placed on a revolving platform on the conning tower | and methods of business, and passed biter dicta judgments upon 


Proportion of full power developed on 
long-continued runs : 
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(We do not hold ourseives responsible for the opinions of our 
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firms and individuals that, 1 think, have reached the point of 
iujustice and in some cases were certainly irrelevant to the 
cause of the explosion. The second consequence of the lawyer- 
controlled inquiry is that public time and money have been ant 
are still wasted in the undue prolongation of inquiries. Three 
days, for example, were spent over an inquiry into the fusion of 
a fusible plug from shortness of water. - The opening in the plug 
was too large and the fusion led to a person being scalded to 
death. An engineer would not have spent more than a day on 
that inquiry. A third consequence is that inquiries are held 
. into events which require a lively imagination to call ‘‘ boiler 
explosions.” Such, for example, are inquiries into perforations 
at small pits of corrosion in water-tube and other types of boilers 
which cver-scrupulous engineers have reported to the Board of 
Trade. One of the defects of the Boiler Explosions Acts is that 
they do not define what an “‘ explosion” is. Common sense, 
however, ought to be available, even in the Home-office, sufficient 
to discriminate between a leakage and an explesion. A fourth 
consequence of the present system is that, from lack of technical 
knowledge on the part of the Chief Commissioner—and some- 
times, it must be said, of inexperienced Board of Trade Surveyors 
-—explosions are occasionally found to be due to secondary or 
contributory causes rather than to prime causes. 
While I think that these criticisms are well justified, it is but 
fair to say, on the other hand, that the inost prominent among 
the Chief Commissioners for many years, Mr. Hudson has, on 
the whole, presided over the formal..inguiries with marked 
wbility, and that he has.rendered good service to the community. 
Granting that these criticisms of the administration of the 
Acts are sound, whet is the remedy ? Mr. Stromeyer, who is to 
be complimented on his in speaking out when others 
are silent, suggests the abolition of the inquiries and the appoint- 
ment of special expert engineer or engineers for the purpose 
of these investigations and for carrying out experiments which 
will add to our knowledge. The case for reform would, I think, 
be met if the Board of Trade were given, through its Marine 
Department, the full power to administer the Acts. If the 
Home office come-in at all it should be advisory only on the 
legal side. The principal Commissioner should be an engineer, 
and where an inquiry shows experiments to be desirable they 
should be carried out by competent experts. Further, as you 
suggest, the investigations into all explosions should be made by 
experienced surveyors specially appointed for the purpose. 
Even under present conditions the Board ot Trade can and 
does carry out in some instances thorough investigations into 
explosions. A notable instance of this kind was the Distington 
multiple boiler explosion in which four Lancashire boilers 
exploded. This investigation’ was carried out by Mr. Thomas 
Carlton, the present head of the consultative branch of the 
Marine Department of the Board of Trade. At the present time 
a careful investigation is being made into an explosion the report 

on which has yet to be published. 

J. CAUTHERY, 
Late Chief Boiler Engineer, Vulcan Boiler 
and General Insurance Company, Limited. 
. Manchester, February 2nd. 





OIL IN BOILERS AND TURBINES. 


Sir,—We fear that your instructive and entertaining con- 
tributor, under the heading of ‘* Random Reflections,” in your 
issue of January 23rd, has himself received such a shock from 
our specification as to obscure his reading a little, even allowing 
for the necessary dogmatic phraseology of a patent specification. 

The title of the specification itself —‘* An Improved Method oi 
Preventing Corrosion in Steam Turbine Plants ’’—states that 
the specification is chiefly concerned with turbine plants, and the 
first paragraph should, we think, clarify the definition of things. 
We thus do not “ state the case for the use of oil in boilers.” 

We do not for a moment say that oil cannot be dangerous 
in a boiler—tank boilers especially —but in our opinion there is 
overwhelming proof that in the absence of abuse the picture of 
evil is rather ludicrously overdrawn. 

The answer to his question: Are they finding merits for the 
presence of oil in boilers because they want to use oil in a 
turbine ? is neither ‘‘ yes”’ nor “‘no.”” We want to use oil in 
the turbine, and merely from that point of view we do not mind 
whether it is a merit or a demerit in the boilers. What we do 
say, however, is that the weight of evidence shows it to be com- 
paratively innocuous, and that it does not lead to much of 
terrible happenings mentioned in your contributor’s opening 
sentence, particularly with water-tube boilers, the use of which 
for the modern station is in the ascendancy. 

There are some 6000 of our engines actually running at this 
moment, and we are sure that in nine-tenths of the installations 
there is oil in the boilers, for among other reasons probably few 
firms did as much as we did in the early days to promote the use 
of superheat, which above a certain amount demands cylinder 
lubrication for comfortable running. It may be conceded that 
a film of oil on the inside of a tube detracts from the conductivity 
per unit area. Well, so far as boilers are concerned, then, we 
do not put forward a novelty. The positive evidence asked for 
by your contributor that ‘‘ grease does no harm ’’ is here, there, 
and -everywhere, all around us. Obviously the sweeping 
expression “‘ grease does no harm ”’ demands simply a common- 
sense qualification, the same as one prescribing the use of most 
other things. 

We may at the same time draw attention to a paragraph that 
appeared in your columns of August 15th, 1919, a reprint of 
which might be useful, as, curiously, it evoked no criticism so 
far as we can trace—was it because it came from Germany and 
its engineering rectitude therefore unquestionable ?—which 
emphasises our experience and opinion. By one of those curious 
coincidences it so happens that our specification was in draft 
some week or two before that date, but on the reading of this 
paragraph we made a few textual amendments with the object 
of preventing the very doubt which seized your contributor. 

But the boiler authorities may have their way if they wish, 
for, as we have stated in our specification, it is well known that 
a steam turbine is a highly efficient separator, so that, in an 

otherwise greaseless steam service, it is qaite feasible to put into 
the steam just sufficient oil that will be trapped in the turbine 
and get no farther —or at any rate not into the feed pipe. The 
“worst is a periodical cleaning of the turbine, which worst 
is an easier job than removing the dry deposit often formed with 
so-called clean steam. 

Our specification thus covers a practice which should be 
beneficial to the turbine and at the same time not injurious to 
the boilers, if the practice be properly exercised. 

The troubles from corrosion are apt to be very serious, paa- 
ticularly in the modern large turbine, when very high tensile 


why do most people speak of a turbine’s disabilities in terms of the 
blading ?~.but of all the: steam-cooked parts, valves, wheels, 
shaft, diaphragms, &e., every item: of which must be carefully 
nursed if safety and econoniy in running and manipulation are to 
be maintained. Moreover, as our specification states, there is 
the phenomenon of inter-crystalline decay exhibited as growth 
and brittleness, on which point we may remark briefly that, 
so far as it has been possible to make comparisons, the equivalent 
parts of reciprocating engines suffer only to a fraction of the 
extent that greaseless turbines do. 
For Betitss anv Morcom, Limited, 
ALEXANDER JuUDx. 
Birminghaw, February 2nd. 


THE TRISECTION OF A CERTAIN ANGLE, 
Sir.—Possibly Mr. Field may have come across the following 
variation of his trisection of the angle 55° 46’ 16”, but not men- 
tioned it, because it involves finding geometrically the ange 
whose cosine is 3/, 4 a There is no difficulty in the matter 
however, as the appended figure shows. For, taking QA as 
unit radius, divided into five parts, take O B = */;, OA; on 
OA describe a semi-circle, and erect BC vertical. Then 
OC = 3/, OA, since OA. OB = O C gives O BOA = 


O G?/O A?, and therefore 0 C/O A = \/3/;. It is easy te find 
3/, of OC by drawing BD parallel to AC, Thus we find 
AO @ = angle whose cosine is 4/*/, and A 0@, whose cdsine 
is */, a/3/,. Thus cos * ¢ = cos ®, instead of Mr. Field's cos *@ = 
cos @. These values of @ and @ satisfy the same condition as 
Mr, Field's, namely, that ¢ -+- @/3 = 60°. The arrow near @ in 
the figure marks 60°. The new ¢ and @ are, respectively, 
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So 


39° 13’ 53” and 62° 18’ 20° to the nearest second. Having 
now a second pair of trisected angles, a great—theoretically 
infinite—number of others follow ; for example, the difference of 
Mr. Field’s @ and mine is one-third of that of my @ and Mr. 
Field's, and we might, by stepping various multiples of 
each @and its g, and other multiples of the other @ and its ¢, 
and halving and quartering, &c., doing the same with the 60° 
associated with each pair 8, g, get as many angles as we please 
trisected, using a graph on squared paper to find the proper 
multipliers for a given angle. Of course, the angles are limited 
to those generated by integral multipliers. I do not. positively 
know that the proportion @ (Field) to @ (FitzGerald) is irrational 
relatively to that of the ¢’s. If it be rational the series of angles 
trisectable is periodic after some fashion ; if not, it is not periodic. 
Taken to the nearest minute of arc 3366 times my @ is equal to 
3738, Mr. Field’s. Maurice F. FirzGeravp, 
Kill o’ the Grange, January 27th. 


THE CYROSCOPIC COMPASS. 


Str,—-A study of Perry’s *‘ Spinning Tops” gave me some 
knowledge of the peculiar properties possessed by a rotating 
wheel. . Your articles on the above are even more illuminating 
than Perry’s interesting and out-of-print little book. I should 
like to make two suggestions. 

(a) Would it not be possible for the author of your articles to 
give as a supplement one or two articles on the “‘ inechanics ” 
of gyroscopes in general and showing how calculation of the 
forces involved are inade. 

(£) In the course of your description of three forms of compass 
it becomes evident that the swings of the axis BC off the 
meridian are daniped out by an indirect method of applying 
a vertical force to the axis, this vertical force producing a counter 
precession across the meridian. Somewhat delicate and com- 
plicated methods appear to be used for this purpose. 

Two methods involving apparently considerable power and 
using au air blast would seem to require exceedingly delicate 
adjustment and might vary with climatic conditions. The 
contents of the oil bottles of the Brown method may, tary eon- 
siderably in viscosity between the Tropics and the Arctics, thus 
altering the rate of damping materially. The Sperry method 
appears to me to get 1id of any time lag in the actual damping 
of the vertical, and therefore of the horizontal precessions, but 
at the expense of a time laz between the real vertical ring and 
the phantom ring. ‘There is surely no objection to the compass 
card being on the real vertical axis H J instead of on the phautom 
axis in the case of the main compass. 

Now, whilst this system certainly gives practically unlimited 
power of transmission to and control of subsidiary indicators, 
they are all subject to a double time lag, due to the lag of the 
phantom ring itself aad the lag of the secondary transmissions. 
{ do uot know how far this 1s practically important, but the 
principle of an error is certainly present. 

It would appear that if the real ring is capable by its directive 
furce of controlling the motor operating the phantom ring, it is 
equally capable of controlling a motor extraneous to the com- 
pass. The phantom ring is therefore introduced as essential 
to the damping system alone; it2 use as a transmitter is secon- 





copper or silver as the weight 5, the curves of this bowl or dish 


being struck from the gyroscope centre. This dish, being 
rigidly slung on the inner ring—e.g., serewed to the wheel 
easing would swing over an electromagnet of suitable size and 
fixed to, say, the vertical outer gimbal ring. Vertical precessivy 
of the axis would by the induction of eddy currents in the bow! 
produce a damping effect directly proportional to the speed of 
precession and therefore fulfilling a primary requirement - 
further, the damping effect would be capable of variation fro, 
ail to maximum. 

Such a method would appear to get rid of the phantom rin. 
and its mechanism—whilst allowing the wheel to run in an 
exhausted casing. 


Angmering, February 2nd. Geo. T. Parvor 


[Our correspondent’s letter raises several points of intercsi, 
some of which he will possibly find resolved for him in the artic | 
in this week’s issue or in the final articles. As regards the us: 
of oil for damping purposes and the effect of temperature chanyes 
on its viseosity, it is to be noted that the chief temperature etic« 
comes from the gyro itself, and not from the outside atmosphere. 
Thus.in the 1912 form of Anschiitz compass, which, like ti« 
Brown, compass, involves the use of oil in the damping system, 
the normal temperature of the oil is about 150 deg. Fah. the 
heating boing produced almost entirely by the power expenide| 
within the compass itself. Any at heric ch of tempera. 
ture cannot, therefore, have much additional effect. Neverthe 
less, the question of:changeable. viscosity is one of much imp. 
tance, for the oil in time has to be r » and if the viseosit, 





. ~ ° 


| coéfficient of the new supply is different, the working of 11: 


compass is bound to be affected. The oil used is, of course, « 
mineral one. Mr. Pardoe’s suggested method of applying tli 
damping force is ingenious, but several points of practical 
difficulty seem to us to be involved init. The damping for 
would be proportional to the strength of the eddy currents aii! 
therefore to the velocity of the vibration as is required. But tiv 
vibtation is exceedingly slow—the period is 85 minutes— so tht 
to get the necessary force a very powerful electro would 
probably be i Again, the presence of pa magnet 
beneath the compass might entail trouble by reason of tlic 
attraction which it would exert on those portions of the sensitive 
element. which are made of steel.—Ep. Tux E. | 


THE VULCAN FOUNDRY. 


Sir,—In connection with the valuable article on the Vulcan 
Works in THe EncInerr of January 23rd, the following note 
from the ‘‘ Diaries of Sir Daniel Gooch ”’ may be of interest :- 

‘** On 28th January, 1834, I left home to go and work at the 
Vulean Foundry, near Warrington, in Lancashire, under Mr. 
Robert Stephenson. He and Mr. Tayleur, of Liverpool, had 
just built these works, indeed they were not quite finished, 
when I got there. They were intended chiefly for building 
locomotives. . . . Mr. Charles Tayleur, the manager of the 
Vulcan Works,” 

I think Gooch must have gone there as an improver ; he had 
already served an apprenticeship of some years at the Tredegar 
[ronworks, Mon. Three years later, in 1837, the Great Western 
Railway, of which Gooch in the meantime had become locomo- 
tive engineer, had six locomotives on order with the Vulcan 
Foundry. 

It may be as well to add, again from the ‘‘ Diaries,” that other 
firms building locomotives for the Great Western Railway at 
the same time were Mather, Dixon and Co., Sharp, Roberts and 
Co., Hawthorn and Co., Haigh Foundry Company, and Robert 
Stephenson and Co. Ruys JENKINS. 
January 28th. 








TRIAL OF PALM AND FUEL OIL TRACTORS 
FOR THE BELGIAN CONGO. 


A veERY interesting series of trials of motor tractors 
burning palm oil or other vegetable oils grown in Africa 
will be organised in Belguum next spring, by the Belgian 
Colonial Office, Department of Agriculture. 

Two premiums of 15,000f. and 10,000f. respectively will 
be awarded to the two best tractors burning fuel oi] or 
some similar grade of heavy petroleum residues. 

Belgian and foreign firms will be admitted to these 
trials. The tractors must be able to give a total pull of 
1000 kilos. on the drawbarjat a speed of two miles per hour. 
Preference will be given to. tractors weighing not more 
than 3500 kilos., suitable for the rough roads of Central 
Africa. 

The trials will be held near Brussels, probably next 
April, and will last six to ten days. The tractors will be 
tried on ploughing, belt driving, and hauling of transport 
wagons up to about 30 miles a day. 

Particulars of these trials are to be obtained at the 
Agricultural ‘Department of ‘the Ministry of Colonies, 
7, Rue Thérésienne, Brussels, Belgium. 








Tuornycrort Starr Dinner—The annual dinner of the 
head office staff of John I. Thornycroft and Co., Limited, was 
held on January 23rd last, at the Café Monico, when well over 
hundred attended, Sir John E. Thornycroft, the managing 
director of the pany, presided. An interesting event of 
the evening was the presentation to Sir John of a handsomely 
bound volume containing a large collection of letters and 
messages of congratulation of which he was the recipient, 
following the announcement of his knighthood in recognition 
of his and the company’s efforts towards the successful termina- 
tion of the war. ; 
Serrinc-our Sewers—A very simple, yet expeditious, 
method of setting-up the sight rails used in locating the inverts 
of sewers and similar works is described in a small book written 
by Mr. Maurice 8, Excell, and printed by Saunders Limited, of 
70, Calveriey-road, Tunbridge Wells. The principle on which 
Mr. Excell works is to drive iron pins into the ground alongside 
of the site for the sewer trench and forthwith determine the levels 
of these pins. The sight rails aré then set up, by reference to 
the pins, as they are required by the progress of the work, and 
can, of course, be easily aud accurately replaced if Shey happen 
to be knocked over. . In connegtion with this system Mr. Excell 
has devised a handy form of field book, which he terms a sight 
rail book. It is ruled in colirmns for the designed level of the 
invert and the length of the boring staff, the sum of which is 
inserted as the top of the rail sight. _ The difference between this 
entry and the observed level of the BP gives in the next column 
the height of the sight rail above the pin. Other columns are 
rovided for checks, gradients, &c. The price of the sight rail 
book is 4s. 2d. post free, and of the explanatory booklet Is, 8d. 








dary and non-essential. 





steel is imperative. I[t is not a matter of the blading only — 


1 suggest as a means of damping a bowl of high-conductivity 


post free. 





Fes. 6, 1920 


THE ENGINEER 


141 








Railway Matters, 





A sertous collision-oecurred in a tunnel between Godley 
and Mottram on the Great Central Railway on Saturday 
last. A passenger train from Sheffield to Manchester ran 
into a standing goods train. The guard of the latter was 
seriously injured. an 

AN anomaly in the naming of stations has been removed 
by the changing, on the Ist inst.,.of the name of. the 
London and North-Western Aion at Planer to“ Hatch 
End for Pinner.” ‘The lattervillage’is two miles from the 
London and North-Western station. 

Tue “ Office War .” of the staff of the Superin- 
tendent of the Line, London and North-Western Railway, 
raised £1100, which was distributed among the various 
relief aoe besides providing tobacco, cigarettes and 


chocolate for thése mbe: ot the superintendent’s ‘staff 
who were serving with the ps7. 8 

‘Tux collision at Crewe on November 17th is, as was 
expected, aseribed by Major Hall to have been due to the 


driver failing to notice that h.s train was being turned into |}: 


a short bay line and not into a through line. “To avoid, 
similar mishaps, the company now brings all trains 
entering the bay line at Crewe to a stand at the signal 
and then admits them. 

Tur runniag time during the busier hours of the Under- 
ground serviee between Golder’s Green and Charing Cross 
has, by eliminating some station stops, been reduced from 
25 to 21 minutes. A corresponding improvement has 
been made in the Highgate-Charing Cross service. A 
hustler,” similar to that at Victoria mentioned in this 
column of our isstie of January 23rd, has been installed at 
Tottenham Court-road. ‘ 

THe duties and powers of the Commissioners of Public 
Works in Ipeland, the Congested Distriets board, the 
Department of Agrieuiture and Technical Instruction for 
Ire.and, the Irisn Local Government Board, and the 
Lord Lieutenant and Privy Council of Ireland, in relation 
to railways, tramways, canals, roads, harbours, &c., were, 
with a few exceptions, transferred to the Minister of Trans- 
port as from January Ist. ~— 


Notes and Memoranda. 





Tnx oil shale beds of the Wakkerstroom district, which 
is on the borders of the Transvaal and Natal Provinces of 
South Africa, are-said to yield up to 60 gallons of oil and 
57 |b, of ammonium sulphate per ton of shale. The seams 
of shale are 6ft. thick in some places. 3 \ 3 


Some trials have been carried out at the Bwana M’ Kubwa 

c Mine, Rhodesia, on a system of. ore concentration 
by Minerals Separation, Limited. Over 2000 tons of ore, 
assaying 5.61 per cent,, of Cu were coneentrated to 404 tons, 
assaying 26 per cent. Cu, show.ng @ recoyery of nearly 
79 per cent. of the copper in the ore, e 

Iw an exhaustive article on ‘‘ Rental Values for Con- 
struction Equipment” in the Engineering News Record, 
the author g.ves the annual rate of depreciation of steam 
navvies as 124 per cent. of the original cost. The corre- 
sponding figure for’ contractors’ locomotives is 74 per 
éent., for t.pping trucks 124 per cent., for 5-ton motor 
wagons 224 per cent., and for motor ears 31} per cent. 


AN Italian motor car manufacturer is expersmenting, 
| according to the Autocar, with stream-lining up to date. 
“This ramng car w:ll probably look as little like a motor car 
as anything ever seen on wheels, for the driver will be com- 
pletely enclosed in the fuselagée-like body, and there will 
be small wings, not, as m' ght possibly-be conjectured to be 
the case, with the object of taking the machine off the 
ground, but of holding it down at high speeds! 


Some experiments are being carried out near Lyons, at 
the confluence of the Rhone and Saone with a “ toupie 
hydro-électrique,” with the object of obtaining power from 
the river. It appears from an artiele in ?Oufillage that 
the toupie, invented by MM. Gilbert, Planche and Aasen, 
is virtually a totally immersed water*wheel, supported by 
a pontoon floating in the stream. It is sa.d that one wheel 
will give 25 horse-power and have an efficiency of 60 per 
cent, 7 

Asour 120 m‘les west of Kimberley in the dry Griqua- 
land West country there is being up @ group ot 
d:amond prospects that holds out promise, ‘ding to the 





Tue collision on November 3rd at Streatham Junction 
South and one at Benton Bank, North-Eastern Railway, 
the following day, have raised the question of ensuring 
that signalmen are properly advised before light engines 
leave engine shed and carriage sidings for the main line 
as to the intended movements of the engines. Whatever 
message is given, and however given, whether by tele- 
phone, verbally or in writing, should be repeated. 

Tue report of a collision at Wakefield, Lancashire 
and Yorkshire Railway, on November 10th has récently 
been issued. A Great Northern goods train was backing 
off a down loop across the down and up main lines into 
some sidings on the up side when it was run into by a 
Lancashire and Yorkshire light engine. The driver of the 


South African Mining and Engineering Journal, of proving 
a second Kimberley. These prospects are in the hands of 
several Rand financiers, and the data already obta:ned 
from the several workings have so stirred the imagination 
of those interested that no difficulty will be experienced in 
raising all the money needed thoroughly to test the value 
of the discoveries. - 

Somr experiments are in progress, according to the 
Aerial Age, on the effects in the process of brazing steel 
on long immersion—that is to say, from three m nutes to 
one hour—:n the bath of molten spelter. So far no 
deleterious effeeis have been noted: 


surface every two minutes. It has been found that the 
presence of dissolved iron increases the strength of the 





latter was considered by Major Hall to be to blame, also 
the signalman for not accepting the train under the | 
* warning arrangement.” 

THE various Government Departments have agreed | 
with the Ministry of Transport that, in view of the acute | 
difficulties at present existing on the railways and the 
companies’ inability to accept even all the essential traftic 
offered, it is necessary to restrict Government traftic as 
much as possible. The Departments are to consult the 
goods manager of the railway concerned before arranging 
concentration, at any locality, of goods for disposal or 
for sale, which involve heavy traffic. 


THE report of Colonel Pringle on the collision of October 
6th at Carstairs, on the Caledonian Railway, in which one 
passenger died from his injuries, was, we believe, delayed 
in case the Scottish legal authorities wished to take any 
criminal proeeedings. It has now been issued, and b!ames 
the driver of the second train for assuming that because a 
train from Lanark had backed out the platform line 
was cleared. There was, however, a train from Glasgow 
in the station and with it his train came in collision. 


THE general railway strike last autumn covered the last 
four days of September and first five days in October. 
What it cost the companies, ¢.e., the Government, may be 
slightly gauged by the fact that the Ministry of Transport’ 
statement shows that whilst September had a balance of 
£1,096,410 in revenue over @xpenditure, Octoper had a 
batance of £924,987 in expenditure over revenue. These 


spelter. Experiments are being continued with traces 
of manganese in the spelter, and it is thought possible to 


| obtain an ultimate strength of between 100,000 and 


200,000 Ib. per square inch for the brazed parts. 


In commenting on the explosion which took place in the 


| Canadian Government grain elevator at Port Colborne, 


Ont., Mr. R. B. Chandler remarks, in the Canadian Enqi- 
neer, that although the dust-collecting apparatus which 
has been installed in most modern elevators undoubtedly 
perform the functions for which they were designed, 
namely, to collect the dust and chaff from the grain during 


or outside the building, and to provide.a means for the 
removal of sweepings from the floors, this is not enough. 
The constant discharge of large quantities of dust into the 
atmosphere on the various work floors throughout a plant 
should be prevented. 

THE spoil which is being dredged from the Welland 
River, in connection with the new Niagara power plant, 
is being dumped into the Niagara River about a mile and 
a-halt above the falls. An accident which happened 
about a vear ago, when three men lost their lives through a 
barge getting out of control and nearly toppling over the 
falls, has led to the adoption of elaborate precautions for 
the present work. The barges, with the spoil. are allowed 
to drift down the river for a‘distance of about 2500ft. 
on the end of a cable attached to a crib in the centre of thé 
river. A tug goes down with the barges to guide them. 
After the load has been dumped the barge winds itself 





tigures suggest that the loss was atleast £2,000,000.. Strike 
pay cost the National Union of Railwaymen £206,955, 
and war loan stock to the value of £260,000 had to be 
realised. 

TRADERS’ tickets are an institution peeuliar to this 
country ; it is diffigult to imagine their being issued in a 
land where the State owns or rules the railways. They 
are issued at rates much lower than those ‘for season 
tickets, and to qualify for them a firm had to send traffic 
by the railway concerned of an annual value of £300. A 
first-class season’for 300 miles, say, bétweeh London and 
Carlisle, cost £60.a years The conditions have now been 
riised to £500. year, but it is to in¢lude inwards as well 
as outwards fr . With the inereased railway rates 
and this concession,the advance from £300 to £500 is not 
8o serious as it looks. 


THE latest report to Parliament of the Committee on 
Accounts refers to a case eek ten heavy shunting 
engines had, been ordered for use at Richborough. It 
had not been ‘realised, the Committee remarks, that in 
order to get to Richborough the engines would have to 
fit the loading gauge of the South- ern and Chatham 
Railway. As they would not-fit, it was thought that they 
might be used in France, but when it was found that they 
would have fouled certain features of the French lines a 
subordinate officer declined’ to accept them. The con- 
tractor regarded this refusal as a cancellation of the con- 
tract. An arrangement. was made with the contractor 
under which, on @ time and lime contract, the engines were 
adapted for use at Richborough, but an extra cost of 
£5009 beyond the original contract for £29,000 was incurred 
to cover the alterations and increased costs of Jabour while 


back by means of a winch. 

Srxce January, 1917, twelve types of ships have been 
constructed in British Columbia, ranging from wooden 
schooners of 1500 tons up to steel steamers of 8800 tons. 
The output may be summarised as follows :—Wooden 
schooners, 21, 49,500 deadweight tons; wooden 
steamers, I.M.B., 29, 74,400 deadweight tons; ditto, 
French, 40, 94,000 deadweight tons. Total, wooden; 90, 
217,900 deadweight tons. Steel steamers, I.M.B., 3, 
145100 deadweight tons; ditto, I1.M.B., 10, 88,000 dead- 
weight tons; ditto, Imperial Government, 4, 6000 dead- 
weight tons; ditto, Dominion Government, 4, 18,800 
deadweight tons; ditto, Dominion Government, 10, 
81,000 deadweight tons. Total, steel, 31, 207,900 dead- 
weight tons. Grand total deadwe ght tonnage, 425,800. 


A Nove by Mr. F. M. Speller from the United States 
Bureau of Mines in the Journal of the Franklin Institute 
gives some information on the prevention of corrosion in 
heating pipes. The author says that pipes for hot water 
heating do not suffer seriously if the same water is cir- 
culated repeatedly, but the corrosion becomes rapid if 
much make-up water is added, especially in districts 
where the water is soft. In systems using open heaters 
where the water was allowed to come to rest at 180 deg. 
Fah. or higher, thus discharging the gases, the pipes 
showed practically no corrosion in ten years’ service. 
In another system a storage tank filled with expanded 
steel lathing was used, practically all the free oxygen 
was removed in the tank, and in three years there was 
practically no corrosion in the pipes. Where exhaust 
steam is used a coating of oil usually forms on the inside 





the engines were being built. A large part of this extra 
cost would have been unnecessary if more forethought 
had been exercised. 


of return pipes and protects them. Corrosion of the 


paraffin base oil to the steam head of the turbine. 





The steel gradually | 
goes into solution at the rate of about 0.00lin. on each | 


cleaning operations, to dispose of it to a dustbin, either in | 
| by the conditions of the prize either to the principle or 





Miscellanea. 





Ir is said. that the Dutch Government intends to esta- 
blish at Amsterdam an international aerodrome, which is 
to cost six to seven milion gulden. 


THE output of ‘wooden ships from Victoria, British 
Jumbia, ding last ‘year amounted to 64,500 tons, 
ich represents a record for the port. 


A new dry dock is to be constructed on Burrard Inlet, 
a a under the Dominion Dry Dock Subsidies Act. 
» cost of the work will be about 3,750,000 dols. 


Sanur beds covering an area of 40 square miles exist in 
Nova Scotia near Maiagash. One bed alone is said to be 
900ft. wide by 80ft. and to have a purity of 98 per 
cent. 


NeGoriations have taken place between Holland and 
Belgium with regard to the Scheld-Rhine Canal, which 
it is c: a? shall extend to Duisburg, passing Venlov, 
so that Strasburg will become a “ sub-port” of Antwerp. 

Aw exhibition of agricultural machinery is to be held 
in Paris from March 6th to 14th, on the Terrasse des 
Tuileries, and is open to manufacturers of the Allies. ‘The 
offices of "Exposition de Motoculture, the organisers, are 
at 30, Avenue de Messini, Paris. 

Tue distillers of Scotland, it is reported in the Chemical 
Trade Journal, have made @ definite move to produce 
power alcohol, and itis antici d that 30,000,000 gallons 
from home production should be possible within a reason- 
able period from the laying down of new distilleries. 


Damace to the extent of more than 100,000 dols. was 
caused at the Regina, Sask., city power-house on January 
8th, says Canada, when the rotating parts of one of the 
big steam turbines burst and completely wrecked the unit. 
As a result the street railway system was temporarily 
at a standstill. 

Ar present the river Rhine is only navigable as far as 
Strasburg. The difference in level between Strasburg and 
Basle is 107 m.in 128kiloms. It is proposed to construct 
@ canal to facilitate navigation between these two points. 
The suggested canal would be 80 m. broad and 6 m. to 7 m. 
deep. The locks would be about 170 m. long. 


Durine the past four years Germany has acquired a 
considerable interest in the Turk.sh chromium mines. 
Krupp’s and Messrs. Roechlingen, of Mulheim, have pur- 
chased four mines in the Kulahia district, besides exploiting 
two others, and during the war they exported about 5000 
tons of chrome ore to Germany for use in the steel industry. 


In commenting on the proposed installation of grain 
elevators <«t the port of Karachi, Indian Engineering 
points out that objections have been raised to this plan 
on the ground that labour conditions have not yet rendered 
it necessary to adopt the elevator system, but it is decidedly 
probable that such an installation will ultimately be 
added to the port’s equipment. 

Tue Merchandise Marks Committee is completing its 


| arrangements for taking evidence before proceeding to 


consider its report. Associations and others who may 
wish to make representations on any of the matters 
which the Committee is investigating should commuu:cate 
with the Secretary of the Committee at the Patent-office, 
25, Sauthampton-buildings, W.C. 2, not later than 
February 14th. , é 
Tue French ‘‘ Union for Security in the Aeroplane ” 
has offered a prize of 100,000f. for a device which may make 
aeroplanes more safe for navigation: No limits are set 


nature of the invention, which may act as a stabiliser, 
increase the safety of landings, or improve the machine 
in any way whatsoever, provided that it tends to make 
aeropiane-travel safer. The competition is open to inven- 
tors of all nationalities. i 

Tue output of lead and silver by the Bawdin Mine, in 
Burma, for the year 1918 was valued at over £1,000,000, 
although it was only worked on a comparatively small 
scale. It is now extending its work so as to increase its 
output from 20,000 tons of refined lead per annum to 
60,000 tons, and its silver output from 2,000,000 oz. per 
annum to+7,000,000 oz. per armum.. With plant which 
will shortly come into operation it willbe able to produee, 
in addition, 40,000 tons of zine product, and 25,000 tons cf 
copper per annum. 

Tue following resolution has been unanimously adopted 
by the Council of the Institution of Mining and Metallurgy : 
—‘‘ That the economic conditions now prevailing call 
for a revision of the pre-war scale of remuneration of 
mining. engineers and metallurgists whether they are 
engaged in the British Isles or abroad. That members 
of the Institution of Mining and Metallurgy are entitled 
to an increase,in fees and salaries commensurate with the 
depreciated -value of money and the increased cost of 
living. Thatitis recognised that many mining companies 
have already provided at léast partially for the altered 
conditions, and the* Institution confidently relies upon 
boards of directors to meet the new situation in a fair and 
reasonable spirit.” hi e.% 

At the Engineers’ Club, Manehester, last Tuesday, Mr. 
W. S. H. Nicolson gave a highly instructive address on the 
“U Boats: Their Engines, Points, and Peculiarities,” 
with lantern illustrations. The author, who was present 
at the surrender of the German submarines, described very 
clearly the leading features in the construction and opera- 
tion of the various types of underwater craft used against 
our shipping, as well as the chief points of difference 
between German and British practice. In this connection 
he made mention of the features of the rather remarkable 
1760 horse-power six-cylinder Diesel engines without fly- 
wheels, which gave very high power for their-weight. The 
method of fuel injection, whereby an absolutely smokeless 
exhaust was obtained, and possibilities of acceleration 
above their normal speed, were striking féatures of these 
engines, while the friction clutch drive énabled them to be 
handled with the minimum of skill on the part of the 
attendants. The author also described the means adopted 
by the U boats for cutting their way through wire nets 


blades of a steam turbine was arrested by adding heavy | and the precautions. taken to prevent entanglement with 


obstructions, 
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Dreadnoughts and Docks. 


CrRCUMSTANCES connected with the trials of our 
latest battle-cruiser, the Hood, have redirected 
attention to the subject of dock accommodation for 
the larger vessels of the Royal Navy. It was intended 
by the Admiralty that the Hood, on leaving Clyde- 
bank, should proceed to Devonport to be made ready 
for her trials. | She was apparently to have been 
placed in the new basin at Keyham, but at the last 
moment someone discovered that the entrance was 
hardly wide enough to admit the great ship, the amid- 
ships breadth of which is no less than 104ft. There 
would have been at most a clearance of a foot or 
two on either side, and it was rightly resolved not to 
expose such a valuable ship to the risk of serious 
injury which would certainly have been incurred by 
an attempt to negotiate the entrance at Keyham.|. 
Instead, therefore, of going to Devonport, the Hood 
was ordered to Rosyth, where the berthing arrange- 
ments are on a more generous scale. Even there, 
however, the utmost care was found to be necessary. 
The entrance lock at Rosyth is 110ft. wide, or just 
6ft. more than the maximum beam of the Hood. 
From accounts we have received, the passage through, 
though successfully accomplished, was a ticklish 
operation, and all concerned were much relieved when 
the great vessel was safely inside. 

Whenever any serious defect reveals itself in the 
naval organisation, it is customary to seek a scape- 
goat, but in this particular instance the search would 
be in vain. It can truthfully be said that no one is 
responsible for the fact that our largest warship 
cannot be docked at any naval port except Rosyth 
without risk of injury. The existing provision of 
docks for what we may term normal ships is not 
wholly inadequate. At Portsmouth, Devonport, 
and Rosyth there are docks capable of taking any 
ship in the Navy up to the Hood, and the only reason 
why that ship cannot be accommodated is her enor- 
mous breadth, which, in turn, is occasioned by the 
bulges, or external cofferdams, that protect the under- 
body from the effect of submarine explosions. With- 
out those structures, the beam of the Hood would 
probably not exceed 92ft. When our so-called 
** Dreadnought ” docks were planned, no one could 
foresee the early introduction of a feature which 
would increase the breadth of capital ships by about 
12 per cent. Irrespective of the bulge, the growth 
of beam during the Dreadnought era, 7.e., in the last 
fifteen years, has not been phenomenally rapid. The 
Dreadnought herself was 82ft. broad, while the 
Queen Elizabeth, laid down twelve years later, was 
90}ft. Then came the bulge, bringing with it an 
immediate increase of 10ft. to 14ft., and introducing 
an unexpected and very perplexing factor into the 
question of docks for the Navy. The value of the 
new device is so obvious, and has been so amply 
demonstrated by war experience, that its retention 
is assured. We must therefore accept as permanent 
the greatly increased beam of modern capital ships, 
and make such modifications as are needed to adapt 
our naval docks and basins to the new conditions. 
This will no doubt mean a considerable expenditure 
of money, but we do not see how it is to be avoided. 
In the opinion of many, we should be well advised to 
build floating docks, which, besides being much less 
costly than graving docks, have the great advantage 
of being mobile. They are more perishable, it is 
true, but that is not a fatal objection, since in any 
case the largest. dock at present contemplated, 
whether dry or floating, may be too small for the 
battleships of 1940. Germany, before the war, built 
several floating docks, up to 36,000 tons capacity, 
for her heavy warships, and found them perfectly 
satisfactory. The United States also have adopted 
that type of dock. The new floating dock at the 
League Island Navy Yard is 1022ft. by 144ft. by 43}ft., 
and is divisible into two sections, the outer section 





being 684ft. and the inner section 338ft. long. A some- 


what smaller dock of the same type was recently 
completed for the Norfolk Navy Yard. 
i, The efficiency of the Navy is influenced by its 
docking resources to an extent far greater than the 
general public realises. During the late war one 
frequently heard surprise expressed at the ease with 
which British warships were sent to the bottom by 
torpedo or mine, in contrast to the almost uncanny 
resisting powers exhibited by German vessels under 
similar conditions. As was to be expected, our naval 
constructors were blamed for failing to make better 
provision against the underwater menace, but in this 
ease the popular instinct was at fault. In his account 
of the Grand Fleet, Lord Jellicoe has made it very 
clear as to where the responsibility lay. As he 
explains, the whole of our Dreadnought battleships 
designed previous to the war were handicapped by 
the lack of suitable docks. He quotes a remark of 
the German Emperor's that ““ we had made the mis- 
take of building our ships before we had proper dock 
accommodation for them, whilst in Germany they had 
provided the docks first and had designed the ships 
afterwards.” ‘ He was quite right,” is Lord Jellicoe’s 
comment. ‘ As each successive type of Dreadnought 
was designed, our constructive staff were faced with 
the fact that if it went beyond a certain beam the 
number of docks available would be insufficient ; and 
to obtain money with which to construct docks was 
always a matter of difficulty. Docks make no appeal 
to the imagination of the public, and cost a great deal 
of money.” The recent experience with H.M4. 
Hood should serve to remind the country of its duty 
to provide, in addition to warships for national 
defence, docks in which those warships may be 
repaired and kept efficient for war. By omitting 
to build new docks we compelled our naval designers 
to limit the beam of each ship, so that the protective 
‘torpedo bulkhead ” had to be placed too near the 
skin plating.- As a result, the explosion of a torpedo 
or mine could not be absorbed sufficiently to prevent 
it from damaging the inner structure of the ship; 
hence the usually fatal consequence of such an attack. 
Nor was that all; wide beam confers steadiness, 
which is essential to accurate gun practice. It will 
be seen, therefore, that the absence of proper docking 
facilities reacts very gravely on the fighting efficiency 
of the Fleet. This lesson, once learned, should not 
be forgotten. We may add, as a homely illustration, 
that to build a warship which is too large to enter 
any existing dock is tantamount to purchasing an 
expensive motor car before having arranged about a 
garage. In view of the Hood incident, it is to be 
anticipated that the forthcoming Navy Estimates 
will contain some provision for enlarging the graving 
docks now available, or, perhaps better still, for 
building one or more floating docks suitable for 
vessels of the greatest dimensions. 


The Shipbuilding Position. 


Tue returns issued by Lloyd’s Register of mer- 
cantile shipbuilding during 1919, of which we pub- 
lished a lengthy summary in our last issue, tell a 
story which to a great extent has already been made 
known through other sources. Fairly complete 
statistics of the. output of the yards of the United 
Kingdom and reliable estimates of foreign production 
have indeed been available for some time past. 
They showed, and the figures published at an earlier 
date are confirmed by the official publication: of 
Lloyd’s Register, that the output of merchant shipping 
inthe United Kingdom reached a total of 1,620,442 
tons, the whole of it being practically steel construc- 
tion. Not a single sailing ship was built last year, 
and only a few barges of reinforced concrete, and it 
may be remarked, incidentally, that the inference to 
be derived from the statistics, as well as from other 
facts, is that reinforced concrete shipbuilding is a 
branch of the industry which is not likely to persist 
in British yards. The world shipbuilding total Jast 
year was 7,144,549 tons gross, representing an 
increase of nearly 4,000,000 tons on the output of 
the year 1913, which was the previous best on record. 
Of the tonnage built outside the United Kingdom, 
the United States yards were responsible for over 
4,000,000 tons, and, although 526,600 tons of that 
total was in wooden ships, the American output in 
steel construction was phenomenal. The only other 
country of which notice need be taken in a general 
review of the situation in the absence of German 
statistics is Japan, which made an output of over 
600,000 tons. Attention should, however, be directed 
to the advance in shipbuilding made by Canada and 
by the British Dominions as a whole, the total of 
358,728 tons being far in advance of any previous 
achievement. Ifthe Dominions total is added to that 
of the United Kingdom the Empire output in ship- 
building is raised to nearly 2,000,000. tons, which, 





under all the circumstances of the year, including 
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difficulties of transport of materials and the attitude 
of labour, both of which have retarded output in no 
small measure, is no mean achievement. 


lt will be more profitable, however, to read the 
statistics for the year 1919 rather with the object of 
ascertaming the hght they throw on the future of the 
shipbuilding industry than as a record of past achieve- 
ment. The real interest of the situation lies in the 
relative positions of America and the United Kingdom, 
"as it seems quite obvious that with the completion of 
the tonnage now under construction the world’s need 
for new ships will have been fairly well filled, and a 
period of intense competition in the shipbuilding 
industry will have to be faced. When that -day 
arrives the allocation of contracts will be decided. by 
very slight differences in the price at which contracts 
can be placed, and the present year will therefore be 
one of preparation for the competitive era. It is 
essential to a great shipping nation such as our own 
that it should be linked with a large and prosperous 
shipbuilding industry. The ability to produce at a 
comparatively low price in British yards the types of 
ships required for various services is bound up with 
the maintenance of our supremacy in overseas trans- 
port—vital to an island nation—and that considera- 
tion will apply with special foree to the period when 
the present shipping boom expires from natural 
causes and freights sink to a level at which owners 
must be able to acquire and operate ships at prices 
which will enable them to survive the lean years 
which lie ahead. From that aspect of the situation, 
it is an advantage that British shipbuilding yards 
have been organised and equipped not merely for 
mass production, which of itself must tend to reduce 
costs, but are better equipped with labour-saving 
apphances than at any previous time. It is not 
probable that we shall standardise shipbuilding design 
on anything except very general lines, but the move- 
ment which is on foot for the standardisation of 
marine engimes and boilers and other equipment, 
including ships’ fittings, should tend to reduce the 
price at which new tonnage can be delivered, and 
assist in enabling the British industry to maintain its 
old supremacy over all foreign rivals. A satisfactory 
feature of the situation at the present time is the 
excellent showing made by the yards of the United 
Kingdom im tonnage under construction, and» it is 
probably correct to say that during a recent period 
the tonnage laid down in home yards represents a 
larger total than that being built in the United States. 
The explanation is that during the last year, while 
we were expanding our shipbuilding resources those 
of the United States were declining. There is also 
the fact that a number of vessels of large tonnage 
is now under construction in home yards. The 
position in America is that the principle of the survival 
of the fittest is having free play, and the yards which 
will remain in commission will be those which have 
demonstrated their capacity to continue shipbuilding 
under intense competitive conditions. In spite of 
the great differences of opinion which have been 
expressed as to the quality of the tonnage produced 
in America we think it may be taken for granted that 
the high class given by Lloyd’s Register to ships built 
in the United States has shown that we can claim no 
advantage in that respect. If British ships enjoy 
a reputation among foreign owners which is higher 
than that possessed by any other shipbuilding country 
it is largely a matter of tradition, and it is as well that 
the fact should be recognised that only the main- 
tenance of that tradition can keep our industry in 
the first place. There is, happily, no fear that the 
advantage we hold in this respect will be surrendered. 
Much depends on the attitude of shipbuilding 
labour towards the problem which has to be solved. 
It seems certain that the average output reckoned in 
terms of men employed is higher in American than in 
British yards, even allowing for the fact that ship- 
building establishments in the United States have 
been laid out and equipped on modern lines, and that 
standardisation has been adopted to a greater extent. 
It is to be regretted that the. recent concession of a 
47-hour working week to shipbuilding and engineering 
workers should have been followed, even before the 
conditions governing the 47-hour week had been 
worked out, by a demand for a further reduction of 
the working week to 44 hours. Employers refused 
to grant this further concession. They ate aware 
that the first reduction of the length of the working 
week, which it was hoped could have been made 
without any reduction of output, has been associated 
with a falling off in the work accomplished, and it was 
felt that an additional reduction of output while 
wages remained at the same level was a contingency 
which could not be faced. The decision to appoint a 


committee to investigate the possible economic effects 
of the new demands was a wise one, and the com- 
mittee, which is composed of employers and employed, 


meeting was held at York on Mouday? last, and it is 
hoped that the investigation will be continued and a re- 
port presented at an early date. Without making any 
attempt to prejudge the issue, we believe that, when 
the facts have been made known, the great body of 
workers will realise that their own interests, no less 
than those of the employers, would be jeopardised by 
any further concessions being granted in face of exist- 
ing conditions. There are extremists—fortunately, 
they only represent a minority—in the shipbuilding 
and engineering, as in other trades, who, for the sake 
of a small temporary gain, and perhaps for more 
sinister motives, would not hesitate to bring about the 
wreckage) of British industry. It is. only by the 
instruction of the majority of trade unionists in the 
economic facts underlying the situation that the 
dangerous policy advocated by the minority can be 
thwarted. The inquiry into the shipbuilding situa- 
tion which is being made by the committee referred to 
is a step in the direction of educating the workers. 


The Economic Position of France. 


THE industrial and financial situation of France 
—and, indeed, of the whole of Europe—is so different 
from anything that has been experienced before that 
it appears impossible to apply the usual remedies, 
for the reason that the causes of the economic crisis 
are too complex to admit of any simple solution. If 
the position of Britainjwith regard to the United 
States be economically bad, the position of some 
continental countries in respect of Great Britain is 
much worse. In France and some other countries 
there are all the elements of prosperity if only it 
were possible to make the most of them by organising 
a system of credits. There is more than enough work 
for all branches of industry, if money were available 
for putting in hand the huge productive public under- 
takings that have been sanctioned, while the general 
requirements of countries that have been depleted 
of nearly everything are sufficiently large to keep all 
the works employed on condition of its being possible 
to procure reasonably cheap raw material. Unfor- 
tunately, this depletion has compelled France to 
supply nearly all her requirements from abroad at a 
moment when her metallic reserve is at a very low 
ebb. The fact that the exports from France are less 
than a tenth of her imports, implies that the country 
must be making a serious sacrifice in order to pay 
for what is necessary for her existence. Such pay- 
ment can only be made by imposing heavier burdens 
on home consumers, and while the depreciated 
currency has doubled the cost ‘of everything coming 
from abroad, the cost is further increased by the 
higher duties, transport and other charges, which 
put up the cost of raw and semi-manufactured material 
to a figure that seriously restricts the possibility of 
doing a foreign trade in manufactured goods. As 
the attempts at securing the aid of the United States 
have failed, the French are of the opinion that the 
only hope of immediate salvation lies in the co-opera- 
tion of the European countries most closely interested 
in establishing credit and reviving confidence, and 
thereby ensuring a stable exchange which will permit 
of a normal development of home and foreign trade. 
Such an arrangement worked quite satisfactorily 
during the war, and there is, it is argued, no reason 
why it should not, apart from the interests of financial 
groups, prove equally efficacious now. Any arrange- 
ment that may be come to in aid of France should, 
it is maintained, be regarded as a perfectly safe busi- 
ness proposition, principally because the country 
offers what are claimed to be probably better guar- 
antees than any other. By comparing the industrial 
situation before and since the war, there is no doubt 
that the engineering and other industries are animated 
by a much more active spirit of enterprise and pro- 
gress, while manufacturing methods generally have 
so greatly improved that they are now by no means 
behind those of other countries. The extensions of 
old works and the erection of new factories have 
enormously increased the country’s productive capa- 
city, but unfortunately capital is too often lacking 
and operations are sadly hindered by the want of 
raw material. The situation will improve with a 
reorganisation of transport, which is also necessary 
for a more active development of the mining and 
other industries.. A great deal of work is being done 
in the way of prospecting the mineral and other 
resources of the country which offer a remarkable 
variety, and serious efforts are being made to open 
up the African Colonies, notably Senegal and the 
Sondan, which by irrigation are expected to produce 
the greater part of the cotton required by the Mother 
Country. ith her new territories, France, has 
excellent resources to draw upon, though under 





would not onl¥ permit;of a/continuance of business 
between this country and France, but would also 
allow of a more rapid expansion of French home and 
colonial industries. 








Random Reflections. 
[THIRD SERIES. | 


Wo, nowadays, reads George L. 
Craik; who even knows a name 
that ninety years ago was tosred 
backwards and forwards acros 
intelleetual dinner: tables 2?» We bought, not lony 
since, a copy of “ The Pursuit of Knowledge under 
Difficulties,’ the revised and enlarged edition of 185s. 
The pages had not been cut, and no owner's name wa 
on the fly-leaf.. Probably it had lain unpurchased fo: 
years in John Murray’s store-room, and at length 
found its way to the second-hand mart. When it 
was printed Craik’s fame was already dwindling, not 
twenty years after the title of his book had been, a~ 
he himself tells us, a “‘ household word.” The fate 
of books is a continual marvel. Fame and praise 
cannot save them if they are doomed to pass ; censure 
and derision cannot kill them if they are destined tv 
live. Why is Craik forgotten ? The stories he has 
to tell are human stories; the stories of the victor, 
of intellect over poverty, ill-health, bodily disabilities. 
temperamental defects, the opposition of friends, 
and the neglect of thé world.. Everyday thousands 
are battling with the same enemies, every da, 
thousands might find encouragement from Craik, 
and of Craik’s name they never heard, they know 
as little about it as Mrs. Ogilvy assured Davie 
Balfour she knew about sow-gelding. The title 
the key to the book, and, according to the author, 
the cause and origin of its popularity. “‘ The Pursuit 
of Knowledge under Difficulties’ is a confection of 
short biographies flavoured with simple philosophy. 
It is admirably written in the pellucid and careful 
English of its generation; always better than 
mediocrity, always less than greatness, and with 
that little indefinable savour of quaintness that 
hangs round old books like the smell of lavender on 
dimity. Who now would put in the heading of a 
chapter “‘ Usefulness of such eneouragements as the 
examples here given are calculated to afford to youth- 
ful genius in every department of study.’ Not a 
word here that we might not with propriety use 
nowadays, and yet, somehow, different, having, 
Falstaff-like, “some relish of the saltness of time.” 
But it is not only for the indefinite charm which resides 
in old books well written that Craik is worth reading. 
The study of biography is always beneficial, and 
these little stories of great men, many scientists, 
and some engineers amongst them who in various 
careers fought against adversity and beat it or 
triumphed over such difficulties as deter lesser men, 
cannot but fail to stir in receptive breasts a desire to 
follow their example. Learning in all branches of 
knowledge is made easy, too easy perhaps, in this 
century, but still it has its difficulties, and those that 
have to face them will be refreshed by hearing how 
others met them, whilst those whose path is easier 
will at least derive that enjoyment that tales of noble 
conquest provide. 


Craik. 


Is 


**- * * * 


Has anyone observed what a full 


The Renee history of engineering may be 
Adverti +, found in the advertisement pagex 


of old technical newspapers ? There 
we may read of the birth and growth of inventions, 
and divine the period of their decay and death: 
there we may watch the coming of new men, witness 
their progress and wonder why, of a sudden, their 
names disappear and are no more seen. Or, again, 
we may study the life history of companies, noting 
their little beginnings, their advance to maturity 
and their alliances, finding pleasure in pondering 
upon the changes in their styles and titles, now 
picturing the festivities when the eldest son is wel- 
comed by his father and his father's friends 
to partnership, and now recalling, with mel- 
lowed regret, the passing of an old familiar name, 
swept aside in the triumphal march of the Goddess 
Progress, who knows neither sentiment nor pity. 
. . + The editorial pages have less intimate 
history in them. They are full of first chapters, odd 
leaves here and there from later chapters, and some- 
times—as when a Maudslays’ passes—the last page of 
all. They record the birth of a new invention, and 
they tell of the successive improvements it under- 
goes, but of the little, familiar, everyday affairs and 
episodes of its life they say nothing, and they pass 
over its decay and death in silence and indifference. 
You must look to the advertisemgnt pages for such 
memoirs. They will tell you when the invention first 
reached the market, and with what favour it was 
received, how long it held its place against competition, 
what changes and chances befel it in its life, and, 
finally, “ last. scene of all’’—a blank: the pages that 
had known it know it no more; the sale has stopped, 
the invention is dead, or has heen absorbed into that 





present conditions the work of development will be 
necessarily slow, and the carrying out of a financial 
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“with an independent chairman, is now at work. 


arrangement for ensuring a stable rate of exchange 





great Nirvana of inventions when, by the lapse of 
patents, they become the common property of the 
world with nothing left to identify them but their 
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names, fallen, like departed saints, to be the common 
drudges of all men in their hours of need. . . . And 
as of mechanical things so of men. What a history 
of the condition of the country might be written 
with no more material than, week by week, the 
‘small advertisements’? in THe Encinrer! | If 
to future ages there be nothing left but: these, how 
much may they teach of the one-time history of our 
land! All the pitiful story of the Great War is written, 
for those who ean read it, in those narrow columns, 
and week by week-the later history is being inscribed 
in the same cryptograph, No man writes there his 
little needs but adds one more letter to the story. 
Here one may trace the troubles and anxiety of the 
ox-officer in a glutted market, and here the worries 
of the employer seeking men who are not to be found. 
Here is the sanguine inventor who needs but a little 
financial support to make a fortune for himself and 
others, here the merchant seeking agencies and. the 
manufacturer seeking capital. It is a little stage ; 
a convex mirror to the.world of engineering in which 
scene after scene is enacted before those whore feet 
are within the magic circle. 
aK ak * * * 


THERE can be no doubt that the 
I An formality which is inseparable from 
nformal prey h 
Meeting. meetings in a large hall with a 
bench of councillors and official and 
uon-ofticial reporters cheeks freedom of discussion. 
When, moreover, the room is so arranged, as at the 
* Mechanicals,”’ that members eannot speak from 
the body of the hall, but must aseend the rostrum, a 
further obstacle to inexperienced speakers is intro- 
duced. We venture to say that many a man who 
has been felt moved to speak has hesitated before 
the ordeal of pushing his way out ef the benches and 
then walking the length of the room under the battery 
of three hundred eyes. To hesitate in these affairs 
is to be lost. The inspiration dwindles, the nerves 
are strung up, and the would-be speaker finally 
relieves himself of his anxiety by deciding to say 
nothing. The ‘ Civils’ ” meeting hall is much better 
arranged, the council sits in the long side, instead of 
at the end, and the slight curvature given to the 
members’ benches is such that speakers can address 
the meeting from their places. It is to be hoped that 
when occasion arises the room at Storey’s Gate will 
be remodelled on similar lines. The knowledge that 
the conditions affect adversely, in some measuré,.the 
debates at the formal monthly meetings no doubt 
influenced the council when a proposition to hold 
informal meetings was brought before it, and it very 
wisely decided to adopt a plan which we. feel certain 
will not only be profitable in itself, but will have a 
reflex action on the regular meetings by training 
inexperieneed members in the art of speaking’ and 
by imparting that confidence which is necessary to 
good speaking. The first informal meeting was held 
last Friday evening at eight o’clock, and, despite the 
fact that very short notice that it Would be held had 
been given, the upstairs smoking-room set apart for 
it was quite full, and the fifty seats which had been pro- 
vided were insufficient in number. The evening 
opened with an explanation by Mr. Michael Long- 
ridge of the course it was proposed to follow, and a 
chairman—Mr. Loughnan Pendred—having been 
elected for the evening, the points were discussed. It 
was the wish of the members that the meetings should 
be held every Friday evening during the session at 
seven o'clock, ahd that the subjects to be diseussed 
should be settled-by vote a week or two in advance. 
In other respects it was held that as little formality 
as possible-should be introduced, and the important 
decision was reached that the transactions should not 
be reported in any form. These matters have, of 
course, to come before the council of the Institution 
for ratification. An excellent discussion of 
* Publieity ” then took place, and was followed bya 
shorter one on “ Broaching,”’ which will be reopened 


this evening. 
* * * * * 


Tue Strand is up, and all the motor 

Noise omnibuses in Europe are running 

- down Norfolk-streét, right under 

our windows! Is.it any wonder 

that in these circumstances we return once more to 
the subject of noise. We observed recently that at 
the late -trials of motor cycles an imstrument for 
measuring the intensity of sound was used, That it 
was effective is proved by the report that several of 
the competitors protested against it. We wish the 
Minister of Transport would set up one at the corner 
of every street and fine all vehicles that passed a 
certain graduation on the scale, which year by year 
should be lowered nearer and nearer to the zero of 
silence. Once before when we wrote on this subject 
we were rebuked for trying to put obstaclés in the 
way of progress, and for suggesting a” policy’ that 
would hinder the development of the motor industry. 
The protest, came no doubt from a grievous sinner, 
for, tacitly atleast, all motor car builders admit that 
noise is indefensible, and that its absence, in certain 
conditions, is a'measure of efficiency. A noisy exhaust 
shouts to the world that a part of the energy of com: 
bustion is thrown to the winds at every stroke, just 
as surely as rattling, clattering, and squeaking pro- 
claim a bad mechanical condition. Whilst it does not 
follow .of necessity that noiselessness means high 


efficiency——a very bad water power engine may be as 
silent as a highly efficient one—the converse, that a 
noisy engine is always inefficient, cannot be ques- 
tioned. We shall be told that anyone can cure @ noisy 
exhaust by using a silencer, but that the silencer 
takes. away part of the efficiency by setting up back 
To that..argument we reply that if it is 
impossible to employ usefully the power that. is 
wasted, then. it is the duty of the designer or the 
user to blanket the noise by suitable means, and if 
the means employed cause back pressure, they are 
bad. But the exhaust is far from being the only 
If the engine of the car, 
omnibus, or cycle were reduced to absolute silence, 
other noises—the whirring of gear wheels, the tapping 
of valves, the hammering and rubbing of tires, and 


sinner in this respect. 





given below, were made on a Thurston testing machine 
Tunning jat- 7{t.) per minute and with a Joad.of 270 Ib. 
per square inch, thus obtaining a certain amount of 
contact friction, for the “Thurston machine, as 
generally used, would not have measured anything 
but the fluid or viscous friction. The mineral] oil 
used was a paraffin base oil of practically the same 
viscosity as rape oil at 60 to 65 deg. Fah., which was 
the temperature in all the tests, and the fatty acids 
used were specially prepared from rape oil. In each 
series of tests the machine was run with the straight 
mineral oil until the friction became steady; then, 
without stopping the machine, the oil was changed 
to a mixture containing fatty acids, and then a finai 
check test was made with the straight mineral oil. 
Mr. Archbutt, who contributed these results to the 


the accumulated rattling of a thousand joints under | discussion on the paper, regarded the results as 
the influence of vibration set up by the engine or | striking and quite conclusive. The ‘first series of 
the road, would still cause noise. In the best cars | tests gave the following results :— 


the objection has been reduced almost to the vanishing | = 


point, and there is no manner of doubt that if suffi- 
cient insistence is exercised the clamour of traffic 
of all kinds can be greatly diminished. How much 
harm it is doing it is impossible to ascertain, but we 
are convinced that much of the exhaustion which 
accompanies life in big cities is the immediate result 
of the perpetual irritation of the nerves by noises in 
the streets. 








Compounded Lubricating Oils. 


At.a meeting of the London Section of the Seciety 


| 
Oil mixture. 








ST | ——— Friction 
Test No. | Mineral | Rape oil Coefficient. 
oil, | fatty acids. 
ro SE tac AM oi 8) dB RE es is 
Per cent. | Per cent. 
1 100.0 nil 0.0066 
2 99.5 0.5 0.0049 
3 99.0 | 1.0 0.0045 
4 98.0 | 2.0 0.0042 
5 100.0 | nil 0.0066 
i 





It was next thought of interest to ascertain what 


would be the result of adding perfectly neutral rape 
oil to the mineral~oil, and the second set of results 
were obtained. It is here seen that nearly 80 per 
eent. of perfectly neutral rape oil was required to 


of Chemical” Industry on February 2nd Messrs. : 
‘ err aaa . ‘ reduce the friction as low as 2 per cent. of rape oil 

















Henry M. Wells and James E. Southcombe described pe 

some important and interesting developments in fatty acids. 

connection with the compounding of lubricating oils, : “ 4 

It is common knowledge, of course, that all lubrieating,[ Oil wiixture. 

oils, especially for heavy and fast-running machinery, —— - Friction 

are compounded of certain proportions of mineral | Test No. | Mineral | esr pnrnient. 

and fatty oils. For instance, the specification of} = =. | ito, Sle, 

one of our Government departments for lubricating Per eent...| _ Per cent. 

oil for internal combustion engines stipulates for 10 1 100 t nil 0.0066 

per cent. lard oil to 90 per cent. mineral oil;-whilst]. 3 - oo Papen: 

the standard specification for one of our semi-Govern- 4 60 40 0.0053 

ment departments provides for 20 per cent. of fatty 3 40 60 | 0.0047 

oil. 6 20 80 pen 
The process: of compounding which the authors 8 100 ‘nl 0.0062 

‘ | 


have devised’ was patented on February 5th,~1918. 
It consists in substituting fatty acids for fatty oils 
in compounding lubricating oils, and the proportion 
of fatty acid is anything between 0.5 per eent. to 
2 per cent. to achieve the same results as have been 
obtained with 20 per cent. fatty oil, and practical 
experience now extending over eighteen months has 
indicated that with it great economies in the use of 
fatty oils can be effected. Much theoretical work 


physical principles underlying this problem, and 
special reference should be made to papers before the 
Physical Society by Messrs. Archbutt and Deeley, 
and also to the work of Langmuir, Hardy, Donnan, 
and others. It is from this work that the authors of 
the paper have elaborated their process, and their |’ 
starting point has been from the fgllowing conclusions. 
which their own subsequent experimental work has 
led them to :— 

(1) That capillary effects—hitherto ignored in 
lubrication—play a fundamental part. 

(2) That the presence of fatty acids in an oil 
lowers the surface tension of the oil against water. 

(3) That a neutral glyceride possesses a similar 
tension to a neutral mineral oil. 

(4) That the addition of a relatively minute amount 


Finally, the third series of experiments was made, 


and the straight mineral oil, the commercial rape oil 
and neutral rape oil were compared. These results 
appear to Mr. Archbutt—and the practical utility 
was also testified to by Mr. Arnold Philip, the Ad- 
miralty chemist, and others—to prove the authors’ 
contention that the friction-reducing value of free 


has been done in connection with the chemical and | fatty acid is perfectly sound. 


Test Oil. Friction 
No | coefficient. 
1 Mineral oil Ee Sena 0.0078 
2 Neutral rape oil PS. PRR & Ors Seca, 0.0050 
3 Acid rape oil (2.4 per cent. F.A.) --} (0.0045 
4 Mineral oil ie ce I ae ea es | 0 0075 








CONFERENCE OF MANUFACTURERS AND 
PRODUCERS. 


A NATIONAL conference of manufacturers and producers 


will be held at Kingsway Hall, London, W.C. 2, for two 
days, commencing at 10.30 a.m. on February 10th. The 


of a fatty acid to a neutral mineral oil reduces the g ‘ 
i ; ; s Ree chairman of the conference will be Mr. W. Peter Rylands, 
Shiision to that of a commercia}‘enimal or vegetshis President of the Federation of British Industries, and the 


oil or compounded lubricating oil. 


deputy chairman, Mr. E. Manville, President of the 


We will not discuss the theory of the meaning and | agsociation of British Chambers of Commerce. 


eauses of “ oiliness”? in lubricants, although the 


The following ‘associations of manufacturers and pro- 


general view of those who took part inthe discussion | ducers: are taking part:—The Association of British 


on the paper. was in favour of Langmuir’s theory that 
‘*“oiliness’’ depends on the chemical forces called 


Chambers of Commerce, the National Confederation of 
Employers’ Organisations, the Coal Association, the 
British Engineers’ Association, the National Federation 


eo PN — hae rs open ee of thee molecule of Iron and Steel Manufacturers, the Glass Bottle Manu- 
and.cha poe Se palmer er facturers’ Association, the Chemical Manufacturers’ Asso- 
rather prefer a physical explanatio n, and urge that ciation, the British Empire Producers’ Organisation, the 
no liquid which does not wet solid surfaces can be | B;yitish Commonwealth Union, the Master Cotton Spinners’ 
described as a lubricant. One argument put forward | Association, the Bleachers’ Association, the Yorkshire 
against this contention is that glycerine will wet a | Dyers’ Federation, &c. 


metal surface, but that it can byme means be 
as @ lubricant. 


The proceedings will-open.with the chairman’s address, 


reviewing the trade, financial and business position of 
the country for the last twelve months, and pointing out 


. véver, stical side of the ing i i 
Turning, however, to the practical side t some of the problems and dangers facing industry in the 


problem, the interesting thing is the manner in which 


saving on the quantity of fatty oils now used in 
lubricating oils, for the novel point about the authors’ 
process, which is named. the ‘‘ Germ’ process—a 
term objected to as not in any way describing the } 
process—is that they use a small percentage of fatty 
acid instead of a large percentage of fatty oil. 

The best evidence of the value of these small per- 
centages of fatty acids in reducing the coefficient of 
friction is perhaps given by some tests carried out 
quite independently by Mr. L. Archbutt, who has no 
interest in the process apart from his general interest 
in lubsieation. These tests, the results. of which are 





re ; i the subjects up for dis- 
quite small and controllable quantities of fatty acids aed da. wc au eo Saw ed ch ma ee poner i 
added to mineral oils reduces the coefficient of friction, | -.ech -—(1) Export trade and foreign exchanges ; 

and it will easily be seen what financial economies erties ‘aha a: a0 


will be possible, apart from others resulting in: the | expenditure. 
‘day are as follows :—(1) Nationalisation; (2), transport ; 


(2) 
and (3) Government finance and 
The subjects for discussion on the second 


(3) fuel; (4) education ; (5) research; and (6) housing. 
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Recent Advances in Utilisation of 
Water Power.* 
BERGSTROM, of London, 


By ERIC M. 
(Continued from page 111.) 


Low-PRESSURE FRANCIS TURBINES. 


Tus type of turbine is generally placed in open flume, 
to which the water is conducted through an intake channel, 


the plant be'ng arranged with vertical or hor:zontal shaft. 
The latter arrangement has, where local conditions per- 
mitted, been adopted in most low-pressure hydro- electric 
plants in Europe, being arranged with two or more tur- 
bines on 2 common shaft to secure a high speed. 

In America, on the other hand, the vertical arrangement 


Fic. 2. —Turbine at the Mississippi River Plant. 


fosaack 


Associate Member, 


many economic advantages over the arrangement of the 
multiple runner, either on vertical or horizontal shafts, 
and has facilitated the promotion of the larger power low- 
head hydro-electric undertakings which during the last 
six years have shown such a remarkable development in 
the United States of America. 

(A) Vertical Low-pressure Francis Turbines.—A 
typical example of this arrangement is the plant of 
the Mississippi: River Power Company, situated at Keokuk, 
fowa, and partly completed in 1913, which, apart from its 
hydraulic features, is of unusual interest as being, when 
completed, the largest power station in the world, with an 
output of over 300,000 horse-power under one roof. This 
power plant is situated on the Mississippi River at the 
foot of the Des Moines Rapids, the fall of the river being 
23ft. in the 12 miles above the Rapids, and a total fall of 
32ft. has been obtained by the construction of a dam 
across the river between Keokuk and Hamilton. The 








F x6. 4. —Cross Section t 


co aaa 





fmasoopccpOocOOCKDDRCoOCOA0G 

wecocpcocoacnagnconoononndnd 
pucooconocnoeaasaa9 
moe0coDDD00D0OK00G0COG0 





GoON0CoGaaarrn 
Caagcoooaguae 
000000008000 


oo0cacooc acer, 











particular interest, as it embodies all the modern practice 
which has been derived from years of careful study and 
investigation. This particularly refers to the construction 
of the intake chamber and suction tubes, which have been 
designed to reduce to a minimum the losses due to impact 
and formation of eddies. 

In Fig. 2 is seen the mechanical arrangement of the 
turbine at the Mississippi River plant. The turbine is 
placed just below the floor level of the power-house at tho 
bottom of a short shaft lined with a steel casing. One 
upper and lower heavy foundation ring is embedded in 
the concrete conforming to the inner circumference of the 
volute casing, and rigidly connected by means of strong 
stay bolts, which transmit the total weight of the unit to 
the foundations of the power-house. The runner is of 
most formidable dimensions, being the largest size runner 
in the world, with a diameter at the discharge of 17ft. 4in. 
and a total weight of 80 tons. 


hrough Waterwheel--Generator and Exciter, 


Gatun Lock Installation, Panama Canal. 
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has been exclusively adopted in connection with modern 
low-pressure installations, primarily due to the topo- 
graphical conditions of the rivers from which the 
power is utilised, inasmuch as the fall of the river is very 
often distributed along large distances, and dams have 
to be built to concentrate the fall, which construction lends 
itself particularly well to the arrangement of vertical’ 
shaft units. 

It is in this connection that the most notable develop- 
ments in hydro-electric power plants have taken place in 
recent years, and which have been stimulated by the 
development of the “ high capacity ’ runner, as already 
referred to. This latter construction has permitted the 
adoption of the single vertical turbine, which possesses 











* Institution of Mechanical Engineers.—Abstract. 











power-house forms part of the dam structure, and is built 
with its entire length parallel with the river, the area 
between the power-house and the main bank forming the 
fore-bay. The power-house is constructed entirely in con- 
crete, and its imposing size can be judged from the fact 
that the total length is 1718ft. by 132ft. 10in. wide and 
177ft. 6in. high from the lowest pojnt in the tail-race to 
the highest point of the roof. Accommodation has been 
provided for thirty vertical single-runner Francis turbines 
directly connected to vertical generators of which 15 units 
are now installed and in operation. The turbines are 
designed for a normal output of 10,000 horse-power under 
a@ net head of 32ft. and a speed of 57.5 revolutions per 
minute, although each unit is capable of overload up to 
14,000 horse-power under a head of 39ft. 

From a hydraulic point of view this installation is of 
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The spindle of each guide vane passes through a separate 
stuffing-box and connects with the common regulating 
ring by means of a lever, which in its turn obtains its 
movement from the servo-motor of the automatic oil 
pressure governor. This system of regulation is now the 
practice adopted in all large vertical units. As all the 
regulating connections are above water, it permits inspec- 
tion when running, access being gained from the power- 
house floor through a separate inspection shaft. 

From this short description of the Mississippi power 
plant, one cannot fail to observe that, in spite of the 
enormous size and capacity of the plant, the arrangement 
is the acme of compactness and simplicity, and does not 
possess the objectionable teatures inherent to the previous 
practice of multiple runners. The advantage of the single- 
runner type is at once evident. The outstanding feature 
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is the absence of any submerged bearings, and the thrust 
bearing, guide bearing, regulating gear, and, in fact, all 
auxiliary parts of the runner, are above water level and 
readily accessible for inspection and necessary repairs. 
The cost of maintenance is less, and the arrangement with 
a single suction tube secures the highest possible efficiency, 
together with simpler and cheaper construction of the 
foundations. 

(B) Horizontal Low-pressure Turbine  Plants.— 
The hydro-electric power station at Forshulten, Sweden, 
represents a typical plant of this arrangement, of which a 
section is shown in Fig. 3... The units, of which there are 
six in operation, are arranged with double runners on hori- 
zontal shafts with an output of 3000 horse-power, each 
running at 187 revolutions per minute, under a net fall of 
42.6ft., and placed in open concrete pits protected by 
sluice and strainer racks, the two runners discharging into 
a common cast iron suction casing designed with easy 
curves diverting the water to the suction tube. The shaft 
is supported at each runner on two outside ring-lubricated 
bearings, in addition to a babbitt-lined automatically 
grease-lubricated bearing inside the suction casing. The 
practice of providing horizontal turbines with lignum 
vite under-water bearings has now been discontinued in 
favour of outside ring oil-lubricated bearings, the bearing 
on the inlet side being made accessible through an inspec- 
tion tunnel, as in the present case, or through a vertical 
steel funnel protruding above high-water mark. 


MEDIUM-PRESSURE FRANCIS TURBINES. 


The leading features of this type of installation are 
that the turbines are totally enclosed either in a cylindrical 
or spiral casing, the former generally adopted for medium 
and the latter for high pressure, although the spiral 
casing, in spite of increased manufacturing cost, is now 
commonly adopted also for medium-pressure plants. Asa 
rule. horizontal shaft turbines are employed, but also in 
this case American engineers have lately shown a marked 
preference for vertical shaft turbines for medium heads, 
enclosed in spiral casings. 

A typical medium-pressure installation with horizontal 
shaft is the Trollhattan hydro-electric power station, 
Sweden. The fall available is 106ft., and eight units, 
each having a maximum output of 12,600 horse-power at 
187.5 revolutions, are installed. Each unit consists of 
a double Francis turbine enclosed in a casing of riveted 
steel plate; the water enters the casing axially direct 
from the penstock, and is gradually diverted to all sides 
of the turbine by the conical end shield forming part of the 
inner inspection chamber. The regulating gears for the 
guide apparatus are also situated outside, where they are 
accessible at any time for lubrication and inspection. 

Although the horizontal arrangement of medium- 
pressure plants has been adopted in a large number of 
installations in America, recent designs have, as already 
stated, again displayed the preference for vertical arrange- 
ment entertained in that country and the tendency of 
using this construction wherever local conditions permit. 
A typical instance of this construction is shown in Fig. 4, 
representing a section through a unit at the Gatun Lock 
hydro-electric power station, Panama Canal. This station 
is at present equipped with three units with an output of 
3600 brake horse-power each when operating under an 
effective head of 75it. at a normal speed of 250 revolutions 
per minute. The turbines are set vertically in a cast iron 
spiral casing connected to the penstock. The runner is 
cast solid in bronze, and is designed to eliminate water 
pressure on the top, so that an upward thrust is exerted 
relisying the thrust bearing of one-third of the static load. 
The generator is placed direct on a cast iron distance ring 
7ft. 6in. high connected to the spiral casing, through 
which the whole weight of the unit is transmitted to the 
foundations. The fovndation ring also carries the oil 
pressure governor driven from the vertical shaft by means 
of bevel wheels. The roller thrust bearing is placed on the 
top of the generator, in addition to which there are two 
automatic oil-lubricated giuide bearings, one immediately 
below the thrust bearing and one at the turbine end of the 
shaft. 

Identical design and construction has been adopted for 
a large number of plants, notably the plant for the 
Tallassee Power Company, the turbines of which are de- 
signed for the largest output installed up to the present 
moment, each turbine having an output of 31,000 horse- 
power, with a speed of 154 revolutions per minute under a 
net head of 180ft. and a guaranteed efficiency of 90 per 
cent. 

The Hydro-Electriec Power Commission of Ontario con- 
templates the installing of four vertical single-runner 
turbines at the Chippawa-Queenston plant, having an 
output of 52,500 brake horse-power per unit at 187.5 
revolutions per minute under an effective head of 305ft. 

A unique installation of the medium-pressure type 
turbine is the Porjus power station, Sweden. This plant 
is situated underground. The turbines are enclosed in 
steel casings and are placed at the bottom of the intake 
shafts about 160ft. below ground leve!. The vertical 
shafts are cut through solid rock, and are provided with 
liners of steel! pipes with an internal diameter of 11ft. 6in., 
and with flanged connections to the turbine casing. There 
are five units with an average capacity of 12,500 horse- 
power each under a not fall of 163ft., running at 225 revo- 
lutions per minute. The turbines are of the doub'e type 
with two runners, discharging into the common suction 
casing. The power-house is also blasted out of solid rock, 
and is 36ft. wide and 310ft. long, communicating with 
the turbine chambers through the short tunnes which 
accommodate the shaft extension connecting the turbines 
and aiternators. The roof is supported on a strong con- 
crete arch, and by the provision of false wa'ls and roofs 
leaving a space between the rock and tha walls through 
which warm exhaust air from the generator is allowed to 
pass, all damp is prevented from penetrating into the 
power-house. 

Finally, as an instructive example of the arrangement of 
the medium-pressure turbine with horizontal shaft and 
spiral casing, Fig. 5 shows a section through a unit of 
the Massaboden hydro-electric plant used in connection 
with the Simplon Tunnel in Switzerland. Each unit is 
capable of developing 3500 brake horse-power under a 
net head of 142ft. at 500 revolutions per minute. The 
turbine is equipped with two runners cast back to back in 





one piece, the outside bearing being arranged with thrust 
collars to take up any unbalanced thrust in the axial 
direction. 

In concluding this brief reference to medium-pressure 
plants, it is a noteworthy fact that, as in the case of low 
pressure turbines, recent developments, at any rate 
in America, seem to favour the single-runner units, 
on account of the higher mechanical overall efficiency 
obtained and less foundation work, coupled with lower 
initial cost, although each individual case has to be decided 
on its own merits and considered in conjunction with 
other factors depending on local conditions. 


HIGH-PRESSURE FRANCIS TURBINES. 


Much attention has of late been focussed on the develop- 
ment of low and medium Francis turbines, but neverthe- 
less the high-pressure Francis turbine has shared in the 
remarkable and rapid development and improvement in 
design of the hydraulic turbine. The most notable feature 
of the progress in the case of the high-pressure turbine is 
its adoption for a very much higher head than ever con- 
templated until a few years ago, and this has considerable 
increased the field for the employment of the Francis tur- 
bine ; in fact, under certain conditions, it even rivals the 
Pelton wheel, which, until recently, was the only accepted 
type of turbine to be adopted for high heads. 

Whereas only ten years ago Francis turbines working 
under 300ft. to 400ft. head were indeed considered high- 
pressure turbines, to-day Francis turbines utilising a head 
of from 500ft. to 600ft. are not uncommon, the highest fall 
for which a Francis turbine has been designed being 
approximately 745ft. The reason for the development of 
the Francis turbine for high pressures is again due to the 
modern tendency of larger capacity per unit coupled with 
maximum permissible speed to reduce the cost of the 
electric generators. This fact is easily appreciated if 
reference is again made to the conditions of the specific 
speed which is the governing factor for the type of turbine 
to be employed. 

As a result, the design of the Francis turbine has been 
modified and improved to answer the additional require- 
ments of water turbines working under high pressure. 
In its early stage this new departure in the design of 
Francis turbines was not free from adverse criticism, as 
it was feared that, owing to the high velocities of the 
water when passing through the runner, excessive wear 
and erosion would not only reduce the efficiency of the 
turbine in a short time, but also increase the cost of main- 
tenance as compared with high-pressure impulse wheels. 
The improved design, securing proper acceleration of the 
water through the turbine and eliminating the formation 
of eddies, together with careful selection of the material 
for the runners, has, however, enabled the high-pressure 
turbine to answer the requirements fully and successfully 
to stand the severe test to which it has been subjected, 
and there exists no reason why this type of turbine, where 
the conditions permit, should not be employed up to a 
head of approximately 1000ft. 

The selection of the most suitable material for the 
runner to withstand corrosion or pitting due to chemical 
action was a factor of great concern in the early develop- 
ment of high-pressure turbines, but recent investigations 
have established the now generally accepted theory that 
the primary cause of pitting is due to faulty design of the 
runner resulting in the formation of eddies, from which 
free oxygen is dissociated on account of the high velocity 
of the water at these points. Corrosion can: therefore be 
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it is less susceptible to pitting, and only when the peri- 
pheral speed does not permit its use is cast steel resorted to. 
For turbines working under high heads it is at once 
recognised that the axial thrust must be eliminated by 
the most reliable method in order to ensure freedom from 
breakdown and continuous operation. When permissible 
the douple-runner type of turbine is employed, as no 
special thrust bearing is required, the only precaution 
necessary being to provide the shaft with a thrust collar 
to take up any unbalanced pressure due to unequal wear 
of the runners. In the case of the singie-runner type the 
elimination of the axial thrust is one of the most vital 
considerations of its design, and various methods have 
been adopted, but in recent practice the aim has been to 
simplify its design.and rely: on hydraulic rather than 
hanical for balancing the thrust. 
(To be concluded.) 











Transformers for Electric Furnaces.* 
By J. L. THOMPSON, M.S8ce., A.M.LELE. 


THERE are many types of electric furnaces in commerc:al 
use at.the present time, and they may be classified under 
four heads :—(1) Aré-furnace of the radiation type for 
steel; (2) Arc furnace of the conduction type for steel ; 
(3) induetion type furnace for steel; (4) resistance type 
furnace for carbide, carborundum, and _ferro-silicon. 
Since the steel furnace is that which is most common and 
causes most criticism, it is with transformers for this con- 
dition of service that the paper is mainly concerned. 

Having described the requirements of a furnace trans- 
former and discussed the advantages and disadvantages 
of the core and shell type of construction, the author 
proceeds to review the future requirements of furnace 
manufacturers and their effect on the present manufacture. 
Up to the present time electrie steel furnaces have been 
designed and built for dealing with quantities up to about’ 
15 tons, but the future will demand larger sizes up to 30 
or 40 tonscapacity. Taking the kilovolt-ampéres required 
per ton at 200, then transformer groups of 6000 to 8000 
k.V.A. will be required. The problem of transforming 
this amount of power is not unreasonable, since power 
transformers for dealing with much larger capacities have 
been manufactured. 

There are several alternatives whereby this increased 
power can be supplied to the furnace :—(1) By increasing 
the current at the present voltage; (2) by increasing.the 
voltage ; (3) by increasing the number of phases. The 
practical limit of size for an electric furnace will, in the 
author’s opinion, be a compromise between all three alter- 
natives, and will depend on (a) the maximum current 
that can possibly be carried per electrode ; (6) the maxi- 
mum voltage that can be sustained across the are without 
destroying the roof; (c) the maximum number of elec- 
trodes that can be installed without danger to the roof. 
Thus if 11,000 ampéres is the maximum current per elec- 
trode, the maximum voltage across the arc 90 volts, and 
the maximum number of electrodes 8, then the maximum 
size of furnace is 7920 k.V.A., or approximately 40 tons 


THE DesiGn oF LARGE FURNACE TRANSFORMERS. 


The fundamental principles underlying the design of 
large furnace transformers are the same as those in power 
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FIG. 1—REGULATING TRANSFORMER AND BOOSTER CONNECTIONS 


entirely eliminated by correct design of the water passages, 
and the selection of the runner material from this point of 
view is of less importance. On the other hand, the erosive 
action caused by sand or other foreign matters carried in 
the water is more difficult to guard against, and where the 
conditions of the water are such as to make it liable to 
produce erosion the turbine inside the casing is fitted with 
renewable liners of cast steel, which material, owing to 
its hard surface skin, probably offers better resistance 
against erosion than any other material. The runner is 
also in such cases made of cast steel, but for smaller dia- 
meter runners with narrow inlets phosphor-bronze is 
used to obtain a cleaner casting. Where sand, however, 
is carried in any appreciable quantity suitable arrange- 
ments are made at the intake so that the sand can settle 
and not be carried into the turbine. Where the water is’ 
comparatively free from grit cast iron runners are now used 
to a great extent, even under the highest head. as on 
account of its smooth surface, as compared with cast steel, 





transformers, but due to the large currents, special react- 
ance and. possible intricate connections, special attention 
must be given to their design. 

The reactance value required fixes the number of 
groups of coils, while the magnitude of the current deter- 
mines the arrangement of the low-pressure parallel turns. 
The disposition of the parallel turns must be such that 
equal loading takes place, and to attain this conductors 
in parallel must be of equal length and have equal react- 
ance. As the size of unit becomes larger, the core section 
becomes greater, and consequently the low-pressure turns 
become few in number. This low number of low-pressure 
turns becomes more pronounced with shell type than with 
core type transformers, for considering the same size of 
unit the section of the shell is generally larger than that of 
the core type for economical proportions of materials. 





* Abstract of paper read before the Institution of Electrical 
Engineers, January 22nd, 1920. 
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In connection with large shell type transformers, the 
choice of the number of low-pressure turns often: lies 
hetween one and two. 
in the author’s patent No. 131,026, a proportion of active 
material nearer to the economical value can be obtained. 
If transformers with intricate connections are to be 
designed, as, for instance, with the low-pressure windings, 
Scott-connected, double-Scott connected, or Mr. J. 
Bibby’s four. or eight-phase connection, then further 
attention must be given to the arrangement of the low- 
pressure windings. 

The high-pressure windings do not in general require so 

‘much thought, for they can usually be arranged in series. 


If 14 turns be used, as described | times full load, for the reactance in circuit is now approxi - 


| short-cirevit current reaches its final short-circuit value. 


| a short circuit, according to the point of the voltage wave 


If tappings are required, their position should be such. as | 


not to affect the end turn reinforcement, the disturbance 
of load in the low-pressure conductors to any great extent, 
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FIG. 2—CURVES 





or likewise the reactance. This is affected usually by 
putting them in the centre of the winding and also as far 
away from the low-pressure coils as possible. 


THe IpeaL Furnace TRANSFORMER. 


The ideal furnace transformer must fulfil the following | 


requirements :—-Simplicity in design and _ operation; 
reliability ; balanced loading under all service conditions ; 
safety and continuity of supply. In order to simplify 
the design and manufacture of furnace transformers, and 
especially those for heavy currents, it is desirable to increase 
the nember of low-pressure coils in parallel. This increase 
in the number of coils in parallel consequently reduces the 
reactance value of the transformer. A transformer of 
low reactance, while satisfactory for resistance furnaces, is 
unsafe for arc furnaces; hence the transformer reactance 


would have to be supplemented by an external reactance | 


in either the high-pressure or low-pressure side. An ideal 
transformer would also be one as simple as possible, having 
no tappings. If voltage variation on the low-pressure side 
is required, this would be obtained by means of a regulat- 
ing transformer or booster—see Fig. 1—or by an induction 
regulator. The regulating transformer may be an auto 
or double-wound transformer. If a booster is used, its 
primary winding can be arranged for the line voltage, 
and hence no tappings are required if only three voltage 


variations are necessary. The three voltages can be | 


obtained by using the booster positive or negative and by 


short-cireuiting the booster primary winding. .The use | 
of a regulating transformer, booster transformer, or induc- | 


tion regulator makes possible the same loading condition 
of the low-pressure coils at each voltage. 


MEcHANICA‘L STRESSES. 


A great deal has been said on various occasions concern- 
ing the heavy stresses to which furnace transformers are 
subjected. While this in a measure is true, it should not 
be interpreted to mean that the mechanical forces exerted 
on the transformers are of extremely high value, but that 


during operation frequent and repeated stresses of a | 


moderate value are exerted. These stresses take place 
frequently dur:ng the melting period, and are brought to 
bear on the coils and leads. 

The mechanical stresses are dependent on the maximum 
currents that are allowed to flow through the windings ; 
and to give an idea of the magnitude of these stresses a 
typical example will be taken. 

A 2000 k.V.A., 25-period, single-phase, shell type 
transformer, having a reactance of 7 per cent., will, if 
short-cireuited directly across its secondary leads, allow 
a current of approximately 14.3 times its full-load current 
to flow, provided the supply voltage is maintained. This 
current brings a mechanical stress to bear on the coils in an 
axial direction of approximately 60 tons. If the trans- 
former is supplying a furnace and during the melting period 
—power factor 0.8—is short-circuited by the electrode 
coming into direct contact with the bath, the short-circuit 
current that will flow will be 1.6 times full load, since the 
reactance in circuit is 60 per cent., i.c., 7 per cent. in the 
transformer + 53 per cent. in the furnace lay-out. The | 


mechanical stress due to this current is approximately | 
0,3 ton on the coils in an axial direction, 





If the short cireuit occurs during the molten period, 
i.e., power factor = 0.9, the short-cireuit current is 2.3 


mately 43,5 per cent., é.e.. 7 per cent, in the transformer 
and 36.5 per.cent. in the furnace and lay-out. Ths 
current brings a mechanical stress of approximately 0.8 
ton on to the coils in an axial direction. The figures of 
stress are those on the coil surface which occur when the 
These values may be quadrupled during the first cycle of 
at which the short cireuit occurs. 


Furnace Lay-ovur. 


below that for a power transformer of the same weight. 
For instanee, take a 2000 k. V;A., 25-period, 6000/65; 75 ; 
85-volt transformer with, full output at each tapping ; 
this would be equivalent in weight to a 2620 k.V.A. power 
transformer, If the low-pressure current is constant at 
each low-pressure voltage, ‘then the equivalent power 
transformer for the same weight would be 2310 k.V.A, 
Approximate prices and weights are given in the curves 
of Fig. 2 for transformers. whose voltage -variation is 
obtained by means of tappings. These curves. give the 
approximate weights and prices per nominal k.V.A. rated 
output for single-phase oil-insulated transformers, either 
for constant output or constant current, with low-pressure 
range 1 to 1.31. The main eurves are for self-cooled 
transformers, and the inset curves relate to water or forced 





The satisfactory operation of electric furnaces is not 


cooled transformers, For furnace transformers complete 
























| 87 per cent. approximately, including the transformer. 
| This results in the voltage across the furnace being only 
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OF PRICES AND WEIGHTS OF TRANSFORMERS FOR VARYING VOLTAGES 





with boosters or regulating transformers, the prices would 


dependent solely on the transformers being of correct 
have to be increased 10 to 15 per cent, 


design and sound construction, but also on the lay-out 
of the electric equipment. The effects of a bad lay-out 
are chiefly :—Low operating power factors, hence inefficient 
working and a possible loss of useful working voltage ; 
heating up of leads, clamps, and cables ; unbalancing of 
voltages on the furnace and unbalanced load currents and 
phase relation on the supply side of the transformers. The 
chief cause of Jay-out trouble is that the inductance of the 
leads on the Jow-pressure side between the transformers and 
the furnace is either too high or unequal in the different 
phases. 

In the future development of eleetrie furnaces much 
heavier currents will have to be dealt with than in the past. 
From the point of view of lay-out, it is possible that a 
maximum current limit will be reached for satisfactory 
operation. This limit is suggested by the fact that with 
heavier currents more latitude is required as regards loop 
| area for the accommodation of the leads, and especially is 

this the case where they become flexible so as to allow 

movement of the electrode and the flexibles attached to 

them. In the case of conducting hearth furnaces, the 

height of the loop becomes excessive, and hence a large 

enclosed area results. The increased loop area, together 

with the heavy currents, brings about a heavy inductance 

| drop and results in a low power factor, low electrode voltage 

and inefficient working. 

As an example of the possible limitation of current, the 

| following example will be of service. Taking a 2000 
k.V.A. furnace transformer, this under the best working 
conditions has an operating power factor of 0.92. The 
lay-out of this furnace then has an inductive drop of 
approximately 39 per cent. for a current of 23,500 ampéres 
at a terminal voltage of 85. This inductive drop can be 
split up into transformer inductive drop of 7 per cent. 
and lay-out inductive drop of 32 per cent. Now, suppose 
the transformer, leads, and furnace be replaced by one of 
5000 k.V.A., the transformer having the same reactance 
value of 7 percent. Taking the lay-out to be similar to the 
2000 k.V.A. unit, but of heavier copper section, the loop 
area the same, though in practice it would have to be 
larger, then the following would result. The load current 
is now 58,800 ampéres with a terminal voltage of 85. This 
will cause an inductive drop of 80 per cent., or a total of 








H.M.8. WHITEHALL. 


In accordance with the programme of the Admiralty 
to relieve private yards of warship construction and to 
give more work to the dockyards, H.M.S. Whitehall, 
torpedo-boat destroyer, has just left the Wallsend ship- 
yard of Swan, Hunter and Wigham Richardson, Linvtted, 
in an incomplete state. The ship is to be propelled by 
two screws driven by turbines built by the Parsons’ Marine 
Steam Turbme Company, Limited, of Wallsend. ‘The 
main engines, auxiliaries, piping, &e., have all’ been put 
on board, but final connections are not yet made. The 
bridge deck-houses are erected but not entirely finished, 
and the interior woodwork has still to be fitted. In the 
sarhe way, the officers’ quarters aft have not yet received 
their final embellishments. The ship’s guns and torpedo 
tubes will also be installed by dogkyard hands. 

The Whitehall is the thirtieth destroyer built by Swan, 
Hunter and Wigham Richardson, Limited, since the out- 
break of the war. Her immediate predecessors were 
H.M.S. Wild Swan and H.M.S. Whitshed, which are similar 
to the ‘‘ V” class of destroyers, which were commissioned 
two or three years ago. Of the latter class, H.M.S. 
Vimiera, Violent, and Vittoria, followed by the Whirlwind 
and Wrestler, were built at the Wallsend shipyard. After 
these destroyers came the “S” class, of which the firm 
launched seven in 1918. They were followed by the 
improved “ W ” class, of which examples are the Whitshed, 
Wild Swan, and Whitehall, and which carry more torpedo 
tubes and heavier guns than those of the earlier ‘ V ” and 
““W’ class destroyers. Furthermore, the navigating 
bridge has been raised and various other modifications 
have been introduced. 








Works Lecrures.—At the request of the Works and Staff 
Committees of the Metropolitan-Viekers Electrical Company, 
Limited, a course of lectures has been arranged to take place 
during the early months of the present year. A special effort 
has been made to make the lectures of a non-technical character 
and such as should appeal to the widening outlook of all grades 
of industrial workers. The lectures are being held in the ‘“‘ A” 
Punch Canteen at the company’s works on Thursday evenings, 
commencing at 5.15 p.m., and are normally of forty minutes 
duration, followed by a short discussion, to which those present 
are invited to contribute. The following is a list of the 
lectures :—January 22nd, ‘‘ Motion Study,’’ by Mr. W. Symes, 
electrical engineering department ; January 29th, ‘‘ Costs and 
Costing.” by Mr. R. Townsend, works accountant ; February 
5th, ‘‘ The New Spirit in Industry,” by Mr. F. Kirkley, National 
Alliance of Employers and Employed ; February 12th, ‘‘ The 
Control of Electrical Machitery,” by Mr. W. A. Coates, chief 
switchgear engineer ; February 19th, ‘‘ Education and Industry, 
by Mr. H. J. Brocklehurst, education department ; February 
26th, ‘‘ Patternmaking, with special reference to Plate Mould- 
ing,” bv Mr. R. W. Kemlo, pattern shop; March 4th, ‘‘ The 
Steam Turbine,” by Mr. P. L. Jones, turbine engineering departe 
ment ; March 11th, ‘‘ The Legitimate Sphere of Trade Unionism, 
by Mr. F. Kirkley, National Alliance of Employers and 
Employed ; March 18th, ‘‘ The English Banking System,” by 
Mr. R. Dobson, superintendent of branches, Williams Deacon's 
Bank, Limited ; and March 25th, ‘‘ The Economics of Industry, 
by Professor C, R, Fay, University of Cambridge, 


49 per cent. of the terminal voltage, and an operating 
power factor of 0.49. Thus, although for the same type 
of lay-out the k.V.A. output has been increased from 2000 
to 5000, the power factor has dropped from 0.92 to 0.49, 
and the energy has’only been increased from 1840 k.W. 
to 2450 k.W., or 33 per cent. Actual experiences similar 
to the above example are not uncommon, and point to a 
limitation of furnace size on account of limitations in lay- 
out. In other words, a lay-out suitable for a 2000 k.V.A. 
unit is not suitable for a 5000 k:V.A. unit. 


Cost AND WEIGHT. 


With reference to the cost and weight of furnace trans- 
formers, these are dependent on the maximum low- 
pressure current and the voltage variation required, apart 
from the variables of voltage and frequency. In general, 
the furnace transformer k.V.A. rating is a figure much 
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Manceuvring and Reversing 
Rudders.* 


T'HE power to manoeuvre and reverse must be possessed 
by all ships to a greater or lesser extent. For general 








“THe Encineer” 


man@uvres an ordinary rudder is used; such a rudder 
often fails to give the desired power of manceuvring. 
It ig assisted by the installation of more than one screw 
propeller. In many vessels special attention has to be 
paid to the underwater form of the ship, to the number 
of propellers and the size and shape of the rudder in order 
to ensure effective manceuvring. The power of going 
astern is generally obtained by reversing the engines. | 
With the ordinary rudder that still leaves something to be 
desired for asterf® manceuvring, and in some ships bow 
rudders are fitted. Reversing or feathering propellers 
have also been fitted for going astern, to avoid reversing 
the engines, but there does not appear to be much likeli- 
hood of them being a success. It should be noticed that 
to obtain good manceuvring and reversing powers quite 
a number of expedients have been resorted to in the past 
affecting the size, shape, and position of the rudders, the 
number and type of propellers and the reversing of the 
engines. Even when all that has been done there is still 
a desire for a more perfect means of controlling a ship. 
There is, in addition, the desirability of being able to 
check the speed of a ship quickly to avoid collisions. In 
view of this it is perhaps only natural that a number of 
p&tents should have been’ taken out with regard to special 








forms of rudders capable of manceuvring and reversing 
vessels. One ot. the earliest inventions of the kind is due 
to Sir J. I. Thornycroft. The apparatus which brought 
the subject matter ofthis paper to the author's notice | 
was the form of maneeuvring and reversing rudders evolved | 
by Mr. J. G. A. Kitchen, of Lancaster. 
The essential parts of the Kitchen rudders consist ot 
two curved deflectors generally formed as parts of a circular 
cylinder, partly enclosing the propeller. They are shown 
in perspective in Fig. 1. Both deflectors are pivoted at 
the top and bottom on common centres: One ot the 
deflectors is operated by a solid shaft A and the other by 








25 


deflectors are made to turn together in the same direction | 
or equally in opposite, directions. Some of the possible 
positions are shown in Figs, 2 to 8. For ordinary direct | 
speed ahead the rudders wll be fully opened out, as shown | 
in Fig. 2. When the deflectors are partially closed, as | 
shown in Fig, 3, the speed of the boat will be reduced to 
about One-half the full ahead speed, the engines still 





partially closed, or quite closed. In Fig. 6 the rudders 
are shown fully open and carrying full helm. In Fig. 7 
the rudders are shown carrying helm when closed to the 
neutral position. The vessel will then turn about an axis 
somewhere near her middle length without moving ahead 
or astern, Similarly, helm can be carried with the rudders 
tully closed, as shown in Fig. 8, when the vessel turns 


| going astern. By closing the rudders when the vessel is 


going ahead she will be brought to rest. Boats up to 


| 50ft. in length have been brought up from full speed to 
| Stop in their own length. 


These rudders give all-round manoeuvring, complete 
variation of speed over the ahead and the astern ranges 
without altering the speed or direction of the engine, and 
they also have a powerful braking effect on the ship. 
In the reciprocating steam engine the means of reversing 
are_reliable and rapid, but add to the first cost and com- 
plication of the engine. With turbines, special turbines 
must be fitted for going astern. With the oil engine, 
apart from increased cost, there are many troubles con- 
nected with the means of reversing, whether it be done 
directly in the engine or by means of reverse gears as in 
smaller boats. -The reversing rudders should therefore 
effect a saving in these directions, and, in addition, should 
increase the life of the engine. 

In practice the rudders are not parallel in the full ahead 
position, but slightly closed in at the after end, the better 
to conform with the natural flow of water through them. 
Some experiments have been made on a 22ft. motor 
launch fitted with an ordinary rudder and with these 
special rudders, and showed a perceptible gain when the 
Kitchen rudders were used. 

Three different operating gears are shown in the paper.f 
The first one is for small motor boats, and is known as a 
“hand tiller gear;” it is illustrated in Fig. 9. The 
steering is effected by moving the tiller in the ordinary 


| way, and the opening and closing of the rudders is effected 
| by rotating the small hand wheel at the end of the tiller. 


“ 


The second, shown in Fig. 10, is known as a “ movable 
fulerum gear,’ for distant control. It can be used for 
all forms of stocks, and for hand or power operation. The 
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FIG. 9—HAND TILLER GEAR 


running at the same revolutions, as in all the operations 
to be described. When the rudders are closed still further 
to the position shown in Fig. 4, the boat will remain 
stationary. When the deflectors are closed together, 
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FIG. 10—MOVABLE 


a hollow shaft B concentric with the solid shaft. The 


_ * Abstracted from a paper read before the Liverpool Engineer- 
ing Society by Mr, A. T. Wall, haha 
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FULCRUM GEAR 

as shown in Fig. 5, the react.on on the rudders causes the | 
vessel to go astern. The vessel can be steered by carry- 
ing helm. on the rudders, whether they be fully open, 


arrangement and operation of both these types of gear 
are shown so clearly in the drawings that detailed descrip- 
tion is unnecessary. 

In fitting the special rudders to existing vessels it has 
been found, after the study of a large numbor of cases, 
that there is no great difficulty in carrying out the altera- 
tion, especially if judicious use be made of electric welding. 
It may be that the very best juxtaposition of the propellers 
and rudders is not always possible, but variations can be 
made from the best without seriously affecting the per- 
formance of the rudders. The special rudders and operat- 
ing gear naturally cost more to install than the ordinary 
rudder and steering gear, but if the omission of reversing 
gear on the engines is taken into account, there is un- 
doubtedly a saving, quite apart from the other advantages 
aceruing. 

Quite a number of motor boats have been fitted. One 
of them is 43ft. long, with a beam of 8ft. 9in. driven by a 
45 horse-power Wolseley engine. All through the trials 
the engine was kept at one speed, namely, about 800 revo- 
lutions. The inner rudder stock is of steel 13in. diameter, 
and the outer 2in. diameter. The lower parts of the 
rudder are secured by a pin lin. diameter. The ahead 
speed was 7.8 knots with the rudders fully open, and the 
astern speed with the rudders fully closed 2} knots. 
Closing the rudders when the vessel was proceeding full 
speed ahead, she was brought to rest in eight seconds. 
In the steering trials she turned a circle with a diameter 
of 1} times ber length in 45 seconds. When the rudder 
was set to neutral, so that there was no speed ahead or 
astern, the vessel turned on her own axis in 1 min. 42 sec., 
demonstrating the possibility of steering a single screw 
vessel without weigh on. It is perhaps interesting to 
note that during the whole of these trials the control 
wheels were handied by one man only. 

Another vessel, fitted up by request of the Admiralty, 
is a 50ft. pinnace with engines of 150 horse-power. 
Numerous trials were carried out. on this boat, with the 


| following results :—-Astern speed one-quarter to one-third 


of ahead speed.| From full speed to dead stop the boat 
was pulled up in 50ft.—her own length. At full speed the 
boat described a circle with a diameter of 1} times her own 


length. 





+ One of these diagrams has been omitted in our extract.— 
Ep. TuE_E. 
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Power Railway Signalling at 
Southport. 


Tue report of the Lancashire and Yorkshire Railway 
Company for the year ended December 31st, 1913, con- 
tained an entry in the capital account of over £40,000 
for extensions at Liverpool (Exchange) and Southport. 
The work at the latter station—which had not been com- 
pleted when war broke out and has, consequently, had ta 
be completed gradually since—consisted of the provision 
.of additional platforms at Southport Station, which now 


lines, whilst in Fig. 3 that signal can be seen on the other 
side of an overbridge which extends over the whole of 
the yard. The signal is seen once more in the distance 
in Fig. 4. 

Our purpose in providing the illustration, Fig. 6, is to 
show the Berry and Moore patent route indicator, whereby 
one arm, together with a numeral as seen, can be made to 
apply to any number of directions from one road. In 
this case the arm for the down west—that in the “‘ off”’ 
position on the oxtreme left—can show for any one of 
eight directions ; the middle arm, from the up west main, 
can give any one of seven; whilst that for the down 








east—the one “‘ off”’ on the right—can give any one of 
& is 3 





platform, No. 25 points being in the foreground with the 
point mechanism uncovered. 

One of the features of the signalling at Southport 
which attract attention is the extent to which “ selection ” 
has been employed. This means that where two or more 
arms apply to going from or going to the same point— 
and hence that one only can be lowered at a time— one 
lever governs all those arms. Each arm requires certain 
points to be either normal or reversed, and as the “ road 
is made,” so is the signal selected. Thus, No. 1 lever 
controls the respective signals for starting from either 
No. 1, No. 2, or No. 3 road for Liverpool. From No. }, 
No, 16 points have to be reversed; from No. 2, No. 16 
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FIG. 5—PLATFORMS, ROADS AND SIGNALS AT SOUTHPORT STATION 


has eleven platform lines, and the laying of two additional 
running lines thence to St. Luke’s Station. Southport 
Station is at the apex of a triangle, with one side going to 
Birkda‘e and thence to Liverpool and the south, and the 
other side to St. Luke’s, where the lines for Manchester, 
due west, and for Preston, to the north-west, separate. 
The base of the triangle is a direct line in the Birk- 
dale and St. Luke’s direction, avoiding entrance to 
Southport Station. 

At Southport Station there was one mechanically 
operated signal box, and at St. Luke’s two, giving a total 
of 233 working levers. Had these mechanical means 
been continued the additional connections would have 
necessitated a second signal box at the station and the 
aggregate of levers would then have been brought up to 
340. The experience of the Lancashire and Yorkshire 
Company with its power-signalling plant at Bolton— 
ordered as long ago as 1900, and the first such plant on a 
passenger line in this country—led to a scheme being 
prepared for operating the points and signals at Southport 
by power. It was found that, with the unusual facilities 
—e.g., longer distance from the signal box—afforded by 
power operation, two boxes, together with a total of 160 
working levers, would suffice, as compared with four 
mechanical boxes and 340 levers. A contributing factor 
was that the live rails of the Liverpool—Southport elec- 
trical service took up space that would have been necessary 
for point rodding and signal wires. Power operation, 
then, being proved eminently desirable, it was further 
decided that the system to be adopted should be the 
electro-pneumatic, as at Bolton, and a contract for the 
supply of the necessary material was placed with the 
McKenzie, Holland and Westinghouse Power Signal 
Company. The actual installation was done by the 
railway company’s ownforces. Thispreferencefor anelectro- 
pneumatic to an all-electric system—somewhat remark- 
able in view of the ample supply of electricity—showed 
that the installation at Bolton must have given satis- 
faction. 

The platforms, roads, signal box and signals at South- 
port Station are as shown in Fig. 5. It is a terminal 
station. The four lines—up and down east and up and 
down west—between the station and St. Luke’s are on 
the right. Access is given between all these four running 
lines and any platform line except No. 5. The Birkdale 
and Liverpool lines at the bottom serve Nos. 1, 2 and 3 
roads only. At St. Luke’s the lines from and to Man- 
chester become the west main lines, and those to and 
from Preston the east main lines. There is a cross-over 

junction between the Manchester lines and the east mains 
and between the Preston lines and the west mains, so as 
to make the four lines thence to the station inter-available. | 
In addition, there is a cross-over junction between the | 
east and west mains midway between the two stations. | be shown without the arm being lowered; the raising 
It is operated from St. Luke’s signal box, and the western | of the arm restores the numeral. 
end is seen in the diagram, Fig. 1. Southport station box| Fig. 3 is of interest in that it shows three sets of double 
has sixty-nine working and twelve spare levers and six | slips. As all these are facing points for either ingoing or 
spaces ; St. Luke’s has ninety-one working, six spare and | outgoing trains, they are provided with facing point locks 
six spaces. The latter box is 32ft. llin. long and 13ft. 9in. | and locking bars. Some points in this illustration and 
wide. Fig. 1—page 142—is an interior view of the former, | in Fig. 4 have bars on each switch. All the bars provide 
which is 3lft. 3in. long and 12ft. 9in. wide. Fig. 2 is a| for a wheel base of 45ft., but despite the weight of the 
view from this box into the station, and shows all the | switches—with some double slips there are four pairs of 
platform roads, beginning with No. 1 on the extreme left. | switches—the bars and locks, one lever will operate these 
Fig. 6 shows the signal bridge which spans the west main | switches, bars and locks. Fig. 4 is taken from No. 1-2 


ordinarily requiring twenty-one arms. 
from Birkdale serves for any one of three directions. 


arms do the work of forty-eight. 
numerals are all hidden when the arm is at danger, 


taneously with the lowering of the arm. 
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FIG. 6—SIGNALS WITH ROUTE INDICATORS 


six directions. These three arms thus do the work 
The home signal 
The | lever is puiled, the position of the points selects the arm 
same route indicators work with the calling-on arms— | 
the miniature arms seen—and thus at Southport eight | 
The route indicator | 
and | 
the selected one is drawn into position and revealed simul - 
No numeral can 


and No. 5 have to be normal; from No. 3, No. 16 has to 
be normal and No. 5 reversed. When, therefore, No. 1 


that will respond; the conflicting arms are not con- 
nected up. No. 59 lever controls seven arms. On the 
diagram there are letters A, B, C, &c., against the numbers 
of selected signals. These letters are nothing more than 
means for identifying which signal may be referred to— 
say, for example, No. 59 in the plan. Selection is even 
applied to signa!s operated by levers having normally a 
midway position and operating one signal, or one of a 
| selected set of signals, when pushed, and a different 
signal if pulled. 

There is, however, one possible drawback to the use of 
* selected’ signals. This is that a signalman may not 
have recognised fully how his roads are set. Consequently, 
he may, for instance, lower the signal for No. 5 road when 
he had intended to operate that for No. 7. No collision 
ean result, but an unintended movement and some delay 
may result. To overcome this objection there has been 
provided a case on the instrument shelf for each set of 
selected signa's. For each arm there is a push button 
in the case—in the middle of the shelf in Fig. 1 is placed 
the case for No. 59 signal with its seven buttons—which 
| the signalman has to depress as well as operating the lever 
| before the signal arm will respond. Thus, if the man 

wants to lower the signal for leaving No. 5 road, he would, 

after pulling No. 59 lever, press down push button Ain No. 
| 59 case. This action would complete the circuit, but if the 
road were not property set—say, the lines lay for No. 6 
road—the push button A would not stop down; nor 
would the signal for No. 6 platform be lowered unless 
| button B was depressed. 

All “ selected ’’ signals have their movements repeated 
by the correspqnding arm in the diagram in the signal box 
—see Figs. 1 and 5—-being switched in so long as the arm 
is ‘“‘ off.” The route indicators have their numera!s on 
the diagram similarly switched in. 

All the platform lines, and four lines or connections out- 
side, are provided with track circuits, whereby irregular 
signalling movements are avoided. They indicate, by 
miniature lamps on the diagram in the signal box, when 
the line concerned is fouled. The track circuits are of the 
alternating-current single-rail type, except that two near 
St. Luke’s are of the double-rail type, and provided with 
impedance bonds, because both the running rails are used 
for the return of the propulsion current of the Liverpool— 








Southport electrically operated trains. 

The detection of points by the signals is very thoroughly 
done. Constant detection, for instance, is provided, and 
ensures not only that the points obey the lever when 
they were moved, but that should it not have been neces- 
sary to move the points, they are in their accurate normal 
position. Again, as direct current is used for the trains 
and for the signal and point operation, alternating 
current is used to operate three-position galvano- 
meter relays. The circuit is the standard of the 
McKenzie, Holland and Westinghouse Power Signal 
Company, and is extremely simple and yet extremely 
safe. It requires two wires only between the detector at 
the points and the relay in the signal box. The opening of 
one pair of contacts at the detector, and the c'osing of 
another pair, as happens when the points are correctly 
operated, cause the relay to reverse, and thus to open & 





Fes. 6, 1920 


THE ENGINEER 


151 











set of relay contacts and to close another. The wilful or 
accidental irregular opening of a detector contact, the 
breakage of a wire, or a short circuit between the wires 
will cause the relay to Le de-energised and all its contacts 
to be opened. 

As has already been said, the requisite material was 
supplied by the McKenzie, Holland and Westinghouse 
Power Signal Company. It was fixed and the installation 
completed by the railway company’s own staff under 
Mr. R. G. Berry, the signal superintendent, who, in turn, 
was responsible to Mr. D. C. Rattray, the chief civil 
engineer. The necessary power plant and mechanical 
features were installed under the direction of Mr. George 
Hughes, the chief mechanical eng:neer. To Mr. Arthur 
Watson, the general manager, our thanks are due for the 
facilities afforded us to describe this very interesting 
signalling installation, 








Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


A Great Iron and Steel Demand. 


THE possession by the Midland market once 
again of definite prices has brought out a large amount 
of new business which had been held back pending pr:ce 
settlement. On various pretexts cautious buyers had 
previously been adopting a waiting policy, some reliance 
having been placed upon the prospect of increased home 
production. The bar and strip mills are loaded with 
orders for months to come, and are hampered by fuel 
searcity. Some progress has been made. however, in the 
starting up of a third eight-hour shift, as that appears to 
be the only way of meeting present necessities, and 
further efforts will be made in this direction. The Black 
Country ironworks are full of work, especially those 
making marked and best iron for shipbuilding and cable 
and chain-making requirements, Orders are plentiful in 
all departments, while foreign competition is no longer 
heard of. Makers have now called a halt in accepting 
new orders. Demand has been so urgent that they have 
already committed themselves as heavily as they think 
wise in the prevailing conditions. A fair proportion of the 
bar iron being sold fetches prices considerably in excess 
of the new basis, and it is likely enough that some of the 
prices quoted this week are purposely intended as a 
rejection of the overtures of would-be buyers, but they 
do not always have that effect so eager is demand. Few 
new price changes are announced this week, the indications 
heing that they will be restricted to a certain levelling up 
of detail, covering such items as have not previously been 
dealt with. But a further half-crown is demanded for 
Northamptonshire iron, which now becomes £0 2s, 6d. 
for forge and £9 7s. 6d. tor foundry. Derbyshire prices 
are irregular, but with an upward tendency, Basic pigs 
are in request at 210s. Ferro-manganese has been ad- 
vanced £1 10s., making the new selling price £30, High- 
speed steel and tool steel are also somewhat dearer. 


Bar and Sheet Iron. 


Staffordshire marked bars are now firmly esta- 
blished on the new basis of £27 for B BH, Crown, and 
Lion brands, with £1 extra for John Bradley and Co.’s 
brand. A lot of business in good second-class bars is 
passing at £24 L0s., which is rather higher than the 
official figure. Quotations fer Black Country nut and 
bolt iron are mentioned as high as £25 delivered, which is 
about the same pr.ce as Lancashire manufactured iron by 
the time it reaches customers’ hands. The gas strip m Ils 
are fully employed, tube manufacturers making increasing 
demands upon the output. The puddled iron branch is 
practically the on y one that has not yet been brought 
into line with the advanced Birmingham market price 
situation in respect of railway rates. The last price before 
the rise was £18°2s, 6d., and it is presumed that the new 
quotation will be not less than £19 10s. to £20. At the 
moment there is practically nothing to offer on the open 
market, but where any sales are being made it is at those 
prices. Furnace owners say they cannot be produced for 
much.less than £19 per ton. The stringency in galvanised 
sheets is more pronounced. Great trouble is experienced 
in getting raw steel bars as a material. South Wales 
houses are practically off the market, having a very profit- 
able outlet for all their production in the tin-plate trade. 
Small supplies. are being obtained trom the North-East 
Coast, but sheet manufacturers are in a very awkward 
predicament, which limits their opportunities of cultivat- 
ing the active overseas trade. Sheet bars, which are 
nominally placed at £18 10s., are quoted at from £21 to 
£25. It is not possible to ascertain what relation the 
latter figure had to actual business, but the market has 
passed the stage when it can be surprised at anything. 
The value of galvanised sheets is largely hypothetical. It 
is put as low as £48 and as high as £50, Similarly, black 
doubles are priced at £35. 


Pig Iron Trade. 


The heavy ironfoundries, whieh have been at a 
standstill through the moulders’ strike, are now calling 
for supplies of Staffordshire cold-blast pig iron and Derby- 
shire and other best foundry material. Fortunately, 
there are fair supplies of such iron, to some extent accumu- 
lated as the result of deliveries in the early days of the 
strike. But makers of pigiron are booking very cautiously. 
Smelters still seriously complain that they*are unable to 

ut idle furnaces in blast because they cannot depend upon 

eliveries of coke, . It is a constant grievance, moreover, 
that the output from furnaces which are in use is seriously 
impaired by the inferior quality of much of the coke, and 
the irregularity with which supplies come to hand. The 
outery is increasing against the export of coke. It is 
stated that the exports nearly doubled in November as 
compared with the previous month, and that they have 
been increasing since, It is pleaded on behalf of the coke 
ovens that the furnaces are receiving as much coke as the 





railways can handle. Smelters, however, do not accept 
that explanation. They have had sufficient reason to 
know the shortcomings of transport in the past, but it is 
the view of many that a new situation has now developed 
which is intolerable. This week pig iron is quoted on Bir- 
m'ngham Exchange as here :—South Staffordshire part- 
m‘ne forge, 200s. to 205s.; No. 3 foundry, 212s. 6d.; cold 
blast, 285s.; Northamptonshire forge, 180s.; No. 3 foundry, 
185s.; No. 2, 187s. 6d.; No. 1, 190s.; Derbyshire gre 
forge, 192s. 6d.; No. 4, 200s.; No. 3, 202s. 6d.; No. 2, 
205s.; No. 1, 207s. 6d., net at makers’ works. Scrap 
dealers are now beginning to push up prices in sympathy 
with pig iron, and for heavy-weight iron descriptions are 
asking anything from £9 to £9 10s. They argue that with 
pig iron at its present figure this scrap, which has all the 
properties of a without its impurities, is worth some- 
thing more, e best possible use is being made of scrap, 
both in forges and foundries, to make up for the pig iron 
supply deficiency ; but, after all, serap can only be used 
to a limited extent. 


Steel. 


Steel has become an almost. impossible proposi- 
tion. Numerous inquiries at the steel works this week for 
billets and finished steel have met with definite refusals 
either to quote or to give promise of delivery. Where 
orders are accepted the buyer must take his chance as to 
deliveries, the steel makers declining to give any under- 
taking whatever. A number of the local re-rolling mills 
are still partially or wholly idle for want of steel. The 
latest news from America is that the steel mills are piled 
up with material which cannot be got away throvgh the 
breakdown of transport, and that is hinder ng production. 
The United States Government has also appeared there as 
a buyer of rails, having just commandeered 75,000 tons 
under their war powers. This was a class of competition 
threatening this country, but it is now recognised as 
impossible to look upon America as the source of supply 
for some time to come of any kind of material. Prices 
have also been advanced in France and Belgium, while 
Germany cannot be regarded in any way a serious com- 
petitor. Buyers are therefore entirely dependent upon 
home supplies, 


Another Blast-furnace By-product. 


The recovery of potash as a by-product from the 
blast-furnaces is again being d'scussed locally. Mr. Kenneth 
Chance, of Chance and Hunt, Limited, Oldbury, near 
Birmingham, is prom:nent among a number.of painstaking 
chem‘cal investigators, and he has deduced by experiment 
the efficacy of salt in promoting volatilisation. The pro- 
portion introduced is determined by the character of the 
ore which is being smelted. There is a regular output from 
the Oldbury furnaces, and investigations are being pur- 
sued elsewhere, but a good deal remains to be done before 
this latent wealth can be anything like fully realised. 
Seeing that the experts have demonstrated so much, it is 
hardly conceivable that such valuable resources can be 
neglected in the new economy of industry. The plant 
involved is no great obstacle. Some gas-cleaning appara- 
tus is necessary, against the cost of which the superor 
efficiency of the gas is a substantial asset. For the rest, 
the only interference with furnace practice is the addition 
of salt to the charge in proportions varying from 25 |b. 
to upwards of 40 lb. per ton of iron. This is to increase 
the volatilisation of the potash in the escaping gases, as 
without some such liberating agent the greater part of 
the potash contained in the ore, coke, &c., will go into the 
slag. During the war it was successfully demonstrated 
that appreciable quantities of potash could be recovered 
as a by-product from the blast-furnaces. Having regard 
to the high value of potash to industry and agr.culture, 
the development of blast-furnace source of supply should 
certainly be continued. The potential output from the 
blast-furnaces of England and Wales is put at’ 80;000 tons 
per annum, approximately double the pre-war internal 
consumption of the country. 


Ironworkers’ Wages Advancéd. 


Another 5 per cent. advance in ironworkers’ 
wages follows upon the declaration this week of the net 
average selling price of manufactured iron during the last 
two months of last year over the district regulated by the 
Midland Iron Trade Wages Board. The average is stated 
at £24 2s. 10d. per ton, or 7s. 3d. per ton more than in the 
preceding two months. ‘The several classes of iron com- 
piling the total realised the following averages :—Bars, 
£21 Is. 10d. per ton; angles and tees, £25 5s.; plates and 
sheets, £25 19s. 244.; and hoops, strips, &c., £24 Os. dd. 
per ton. The make is certified as 27,224 tons, or an 
increase on September and October of 3926 tons. The 
fact that this. week’s Cleveland return only gives the 
ironworkers there an advance of 2} per cent: abundantly 
argues that selling prices of iron are going up faster.in the 
Midlands than in the North. This fact engenders some 
thought. , 


The Moulders Return to Work. 


Already there are encouraging indications : of 
increasing production in many branches as the result of 
the welcome return to werk of the moulders. The engi- 
neering trades at Wolverhampton are ‘an unfortunate 
exception, the trade unions having put an embargo on 
all overtime working... This means that.the reconstruction 
work which must precede the absorption of labour now 
unemployed is seriously checked. The step has been 
taken in pursuance of an attempt to get the rates of wages 
in Wolverhampton raised to the Birmingham level. 
How far the ironfounding industry ‘will suffer from the 
defection of men who entered other occupations during 
the late strike is one of the problems fac ig employers 
this week. Happily, it is generally expected, however, 
that a certain number of those who have been missing 
from their old posts are only working out their notices 
at places where they have temporarily taken refuge, and 
that they will rejoin their comrades later. As the regular 
working of other branches of engineering is made possible 
by the distribution of castings, labour which has been 
thrown out of employment by the strike will be gradually 
re-absorbed. Iron and steel forges and mills all over the 





kingdom are pressing for supplies of roJls and machinery 
produced in the Black Country, and required for the 
starting in some .cases of idle mills. A considerable 
number of iron and stee] works have been seriously limited 
in their output for lack of rolls wanted from the foundries. 
The gradual supply of these is expected to have a most 
important influence on new iron and steel production, 
some mills having been restricted in their output fully 
50 per cent. for lack of castings for machinery repairs. 
The Committee appointed by the Parliamentary Com- 
mittee of the Trades Union Congress to inquire into the 
West Bromwich moulders’ dispute has sat since my last 
at West Bromwich. It will be remembered that before 
the national strike occurred there was trouble in West 
Bromwich because some of the workers in the foundries 
were not members of the Friendly Society of Ironfounders, 
but belonged either to the Gas, Municipal and General 
Workers’, Union or to the Workers’ Union. This was 
objected to by officials of the first-named organisation, 
and a strike at two works followed. On the settlement of 
the national dispute an undertaking was given by the 
Parliamentary Committee to investigate the West Brom- 
wich trouble. The conference, which was private, lasted 
nearly. four hours, and at. the close the chairman made 
the following official statement :—“* The question has been 
partially inquired into. It has not been finished yet, but 
is postponed, A further meeting will be held at an early 
and convenient date.”’ 


Nationalisation of the Mines. 


The General Secretary of the Miners’ Federation, 
Mr. Frank Hodges, has been speaking locally this week 
about the nationalisation of the mines. In seven years, 
he said, the output was down by seven million tons, and 
that fact was reflected in other industries. It was said 
that the miners were responsible for sending up costs of 
production. Well, the average daily wage of the miner in 
1913-1914 was 6s. 3d.; in 1920 it was 14s. 5d. Coal was 
from 6s. 6d. per ton to 12s. 6d. per ton at the pit head in 
1913, and the profits stood in the neighbourhood of 
£18,000.000. But at what figures did the profits stand 
now? ‘The m‘ners would be in a position to tell the 
Government what were the extraord nary figures in the 
mining industry in this period of art:ficial prosperity. It 
would not be £30,000,000, nor £39,000,000, but would be 
considerably more, _‘“‘ We were on the eve of big things,” 
concluded the Secretary. ‘“‘The elim'nating of 4000 
royalty owners, who had a charge of £6,000,000 per annum 
on the coal, would be one of the chief factors of the coming 
nationalisation.” The Coalowners’ Association has lost 
no time in issuing a reply to Mr. Hodges, in which it 
characterises his arguments as “ singularly unconvincing,” 
and speaks of the ‘‘ deadening influence” which would 
result from an official control of the mines. 


Profit-sharing in the Steel Trade. 


A successful profit-sharing scheme, accompanied 
by hints of even further concessions to the workers,.has ~ 
been established by W. Somers and Co., of Haywood 
Forge, Halesowen, one of the most enterprising scientific 
steel firms on the Worcestershire s:de of the Black Country. 
Speaking a few days ago at a workpeople’s entertainment, 
Mr. 8. 8. Somers, chairman of the company, said the scheme 
had been taken up heartily, and a large number of work- 
people were now shareholders in the company. The 
directors were anxious to go a little further than merely 
giving these men the ordinary dividends, and they had 
been working out a scheme by which the employees would 
receive a bonus. Everything depended on the require- 
ments of the Chancellor of the Exchequer in the next 
Budget, but he believed the directors would be able to 
introduce a scheme by which the workpeople would be 
given half the profits of the company after the share- 
holders had received their dividends, and this would be 
paid in the shape of a bonus on their earnings, free of tax. 
The directors were hopeful that such a scheme would be 
carr:ed through, and that it would represent to the men 
an advance of 15 per cent. to 20 per cent. upon their 
present wages. The firm had paid over £200,000 in 
taxation on its profits during the war, and, of course, 
the scheme depended solely on the fresh taxation which 
would have to be found. Referring to trade, Mr. Somers 
sa‘d that he was confident that, free of labour unrest, 
there was prospect of a great trade for the next eight or 
nine years. 


Brass Trade Wages Award. 


The result of the arbitration between the National 
Brassworkers, the Metal Merchants’ Society (Birmingham 
district), and the Brassfounders’ Employers’ Association 
on the men’s application. for increased wages of 5s. per 
week has been received. The Court grants the application, 
but states that, ‘“ having regard to all the circumstances, 
and especially the failure to make definite provision in the 
agreement on the question which has just arisen, they do 
not consider that there should be retrospective payment.” 








LANCASHIRE. 
(Prom our own Correspondent.) 
Mancuester, Thursday. 
Iron, Steel, and Metals. 


\nEerr has been a more active demand for all 
engineering material here during last week. as a natural 
consequence of the return of the moulders to their work, 
and the prospect of obtaining the necessary. castings, for 
the lack of which so much work in the enginéering shops 
has: been in abeyance. Unfortunately, the iron and steel 
works are so ful! of orders that it is very difficult to place 
any new business, no matter how tempting the price may 
be. For the moment, prices-seem to have lost their power 
to control business, and time of delivery becomes of far 


*greater importance. This is a dangerous state of affairs, 


and can only lead to a further inflation of values until it 
is possible to bring American iron and steel to the rescue. 
There is much concern about the continued fall of the 
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£ sterling when computed in American dollars, but those 
who are interested in keeping up iron and steel prices here 
are assisted to a great extent by the state of the American 
exchange. 5 


Metals. 


The slight set-back at the end of last week in the 
prices for standard copper was not taken as any evidence 
that the speculative movement was over; and, in fact, 
all the circumstances point to a further rise in prices, and 
perhaps to a diminution of the margin between standard 
and manufactured copper, such as sheets, bottoms and 
tubes. We have always held that these margins were 
far too great, and especially so in the cases of copper and 
brass tubes, but one does not know how far the rise in 
raw copper will be allowed to go before any attempt is 
made to readjust the prices in the manufactured section 
of the trade. If manufacturers are wise, it will be allowed 
to go much further than it has gone at present, but we 
cannot be sure that the manufacturers will be wise. 
There are two influences at work just now to raise the 
prices of standard and refined ingot copper, viz., the 
determination of American copper producers to obtain 
more remunerative prices in the home trade, and the fall 
in exchange which makes American prices, when trans- 
lated into sterling, more than 30 per cent. higher than they 
would be in normal circumstances. Probably what is, 
or had been, delaying a large “* bull ” speculation in copper 
is the accumulation of stocks of refined metal on the other 
side, and we have not yét any ¢lear intimation that these 
stocks have been seriously reduced. The consumption 
in America is, however, increasing, and there is a large 
foreign demand for copper. It seems to us that the engi- 
neer on this side who will have to use any large quantity 
of copper during the present year should realise that best 
select ingot, or electrolytic, at anything from £122 to 
£124 per ton, is fairly safe to hold against his requirements 
up to the end of this vear. There seems.to be no proba- 
bility that our currency will be restored to normal values 
before then, and so Jong as it remains so much depre- 
ciated refined copper is cheap at those prices. The out- 
look for tin is perhaps not so clear as for copper, because 
there has already been an extraordinary rise, and it is 
not so easy to see whether or not the causes of the advance 
are nearly spent. An important question is whether 
America will soon begin to buy again in large quantities, 
and the actual position there is a little obscure. It is 
reported that sales in the East have recently been made 
at equal to £391 per ton, but the market here had not 
reached that poimt. There are, however, many experts 
in the tin market who hold to the belief that the price 
will pass £400 before there is any serious reaction. It is 
reported that the Government stocks of tin in France and 
Italy are now reduced to very small proportions, and 
hence those countries may be expected soon to be in the 
market for more metal... Spelter remains a very steady 
market keeping round about £60 per ton. There seems 
to be no probability of cheaper supplies from America 
at present, and spelter is reported to be scarce in Germany 
Manchester merchants ask from £63 to £64 per ton for 
smal] lots. The lead market is now thought to have 
finished going down, and if so the total fall from top 
price is only very moderate. It is expected that the home 
demand for the building trade will really come along this 
year and buck up the market 


Pig Iron. 

The market for all kinds of pig iron is very strong 
and there is not the slightest sign of any weakening in 
prices. Buyers seem quite confident as to the future, at 
any rate for this year, and are doing what they can to 
secure forward deliveries. In Manchester the domand 
for prompt iron is not very large at the moment, as 
founders have a fair stock in hand, but the anxiety is 
about the supply of foundry iron between April and 
September. As a rule, makers do not care to sell so far 
ahead, as it is quite impossib!e to see whether or not there 
will be further inereases in the cost, but for the next two 
or three months it is possible to buy No. 3 at £10 7s. 6d. 
to £10 10s., generally the latter figure. There is also a 
little Northamptonshire iron which may be had at a rather 
lower figure, but that supply-is not very. Jarge. There are 
evidences that Scotch pig iron for delivery in Lancashire 
is rapidly getting searcer, and the question as to its use 
will soon become acute if no larger supplies can be 
obtained. Merchants who have any to sell generally 
quote from £11 17s. 6d. to £12 delivered, but it may he 
possible to buy a little from furnace agents at £11 15s. 


Scrap. 


The general feeling in the market for foundry 
serap is certainly stronger, but in Manchester one does 
not find any actual business going on. Dealers are per- 
suaded that if they ean hold out a little longer considerably 
higher prices will be obtainable. ‘The quotation here for 
the best lots of textile scrap is £7 15s. to £8 per ton, and 
it is believed that in two or three months’ time the founders 
will be compeHed te use much more of this.and other first- 
class machinery scrap because they will have to learn 
how to make their mixtures without so much Scotch iron. 
The vast quantity of cast scrap now on the market is the 
only feature which leads to doubt as to the future of prices, 
but it is clear that in the absence of pig iron users must 
employ larger quantities of scrap, and in this faet dealers 
see a chance of getting the prices back to a level com- 
parable with the pig iron prices.’ “Héavy wrought ‘scrap 
ean be sold at £8 15s. per ton, but at no more yet, and 
heavy steel melting scrap is quiet at £7 per ton. 


Manchester Ship Canal. 


According to the Board of Trade returns of 
the imports and exports of merchandise to and from the 
principal ports of the United Kingdom, Manchester now 
takes the third place amongst the ports of the country. 
Most of the sailings to and from Manchester which were 
suspended during the war have been resumed, and new 
services between Manchester and North American ports 
have been started by the United States Shipping Board. 


new constructional work is,.in progress. In connection 
with the use of fuel oil for bunkering purposes, the port of 
Manchester stands second in the country for its imports, 
all the principal oil companies having depéts along the 
Canal, the total number of tanks being*fifty-nine, with a 
combined capacity of 138,296 tons. The Canal company 
is now constructing a dock at Ellesmere Port, near the 
entrance to the, Canal, where steamers will be able to 
discharge motor spirit and other liquid fuels, and special 
facilities will be provided for the bunkering of vessels 
with fuel oil. At the Manchester Docks a new warehouse 
is being erected by the Canal authorities. This building 
will consist of a single floor, 800ft. long, 200ft. wide and 
30ft. high, and will, provide storage space of about 53,280 
cubic yards, I understand that two new transit sheds for 
general cargo are also, in contemplation by the Canal 
company at the Manchester Docks, each 450ft. long by 
134ft. wide, with five floors fitted with electric cranes and 
a subway for conveying grain from these sheds to the 
No. 1 grain elevator. Below Mode Wheel Locks there 
have recently been erected six 5-ton electric grab cranes 
for the discharge of cargoes of iron ore and coal. 


The Mechanicals in Manchester. 


The meeting of the Institution of Mechanical 
Engineers, which was held at the Engineers’ Club on 
Thursday, the 29th ult., to hear Mr. Eric M. Bergstrom’s 
paper on the “‘ Recent Advances in the Utilisation of 
Water Power ”’ was not so well attended as it should have 
been, considering the merits of the paper and the import- 
ance of the Subject. The only reason for the smallness 
of the gathering that I can suggest is that few engineers 
in this district have any material interest, in or practical 
knowledge of, water power engineering. Although the 
Manchester meetings ‘of the “‘ Mechanieals”” have fully 
justified the Council’s action in sénding the papers “ on 
tour ’”’—to quote a théatrical simile—it cannot be said 
that the attendances are always as large as they shou'd be, 
considering the large number of members in this district. 
The meetings are composed very largely of the younger 
men and students from the University and College of 
Technology. It would add very much to the value and 
enjoyment of the meetings if more of the senior members 
in the district wou!d give their support to the new depar- 
ture by attending and: giving the juniors’ the benefit of 
their matured opinions on the subjects under discussion, 


Barrow-In-Furness, Thursday. 
Hematites. 


The activity in the hematite pig iron trade of 
North Lancashire and Cumberland is well maintained. On 
every hand a good output is being maintained, and the 
whole of the meta! is finding a ready use. A big propor- 
tion of the output of the five furnaces at Barrow is being 
used up on the spot in the steel departments, and from 
other workc the metal is being sent away as fast as trans- 
port facilities will permit. As regards new business, Mr. 
G. Mure Ritchie, speaking at. the meeting of the Millom 
and Askam Hematite Iron Company, Limited, put it 
plairly. «In my experience of industrial concerns,” he 
said, “‘ never has there been so much business offering, 
but the difficulty is that we cannot get it done. There is 
a shortage of raw materials, coke and iron ore, and then 
there is a great lack of transport. At Millom we have 
three furnaces in blast ; if supplies were as they should 
be and transport adequate, we could easily sell the output 
of four, five and six furnaces.”’ ‘Lhis is the case not only 
at the Millom Ironworks, but at the whole of the works 
throughout the district. It will take time to remedy these 
shortages, and in the meantime smelters are doing the 
best they can. Price are steady, with parcels of mixed 
numbers of Bessemer iron at £11 4s. 6d. per ton net f.o.t., 
with £11 12s. 6d. delivered Sheffield. Special sorts are at 
£12 5s. to £12 12s. 6d. per ton. 


Iron Ore. 


The demand for hematite iron ore is brisk, and 
local smelters are taking the whole of the supplies. 
Average sorts of native ore are at 52s. 6d. per ton net at 
mines, and Spanish sorts run about the same figure 
delivered. 


Steel. 


There is a fair amount of activity in the steel 
trade, both at Barrow and Workington, with rails the 
chief output, with orders for home and overseas buyers. 
The demand for rails is steady, with heavy seetions at 
£18 15s. to: £19 5s. per ton, and light rails are at £20 10s. 
to '£22 5s. perton. Billets are quiet, as are most semi- 
manufactured sorts, and the quotation, is £19 10s. per ton 
There is nothing being done here in ship plates, which 
are at £20 per ton, or boiler plates, which are at £25 10s. 
per ton. ; 


Fuel. 


There is a keen demand for steam coal, which is 
quoted at 36s. per ton delivered, and coke is in full request 
at 60s. per ton delivered for East Coast qualities, which 
are mostly used in this district: _In Cumberland local 
coke is largely used. 








SHEFFIELD. 
(From our own Correspondent, ) 


Cammell,; Laird, and Co. 


OnE of the points of interest here since my last 
letter has been the circulation of rumours regarding 
supposed negotiations for the amalgamation of Cammell, 
Laird and Co., Limited, with a shipbuild'ng group.. There 
appears to have been no foundation whatever for the 
rumours, and one wonders how they. originated. Of 
course, the air has been full—and is still full—of reports 
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steel and engineering concerns, and apparently advantage 
was taken of that fact to associate Cammell’s with one of 
the rumours with the object of running up the shares on 
the various stock exchanges, the story boing set out that 
amalgamation was proposed by an exchange of shares on 
most favourable terms for Cammell’s holders. The 
shares rose at once, and very appreciably, registering an 
advance in some cases of as much as 10s. and LIs., and an 
extraordinary number of shares changed hands before the 
market fell again almost to where it was when the flutter 
began, The rumours themselves varied... In Sheffield 
the report was that Harland and Wolff, w! believe, are 
laying out a yard on the Mersey, and who are intimately 
associated with John Brown and Co. and Thomas Firt}, 
and Son, had proposed amalgamation with Cammell’s, 
but in Liverpool the story went that the Workman-Clark 
people of Belfast. who recently came under the contro! 
of the Northumberland Shipbuilding Company—a con. 
bination about equalling in strength the Harland an 
Wolff interests—had- either offered’ to buy Cammell's 
yards at Birkenhead or had proposed amalgamation. 
Colour was lent to the; former report..by the fact that 
Workman-Clark’s are stated to “be on the point of issuing 
£3,000,000 7 per cent. mortgage debentures, which suy 
gested important developments of some kind. Tho 
directors, however, denied the existence of negotiations 
with Cammell’s, and a day or so later the chairman of th. 
latter said there was no foundation for the rumour tha: 
his company was negotiating for amalgamation with an 
great concern of a similar character. 


A Lying Jade. 


Thus Dame Rumour was once again proved a 
lying jade, though no one was any the worse for her talk, 
except perhaps the unfortunate people who bought 
shares at the top and found ‘their capital outlay depre- 
ciated. But the week was also notable for éxeeptiona! 
interest in the shares of ‘wagon-building companies, 
especially in those of the well-known Gloucester firm, 
and once more Sheffield was coupled up with a rumour. 
This time it was to the effect that the United Steel Com- 
panies, Limited, and the Gloucester Wagon Company, 
Limited, were negotiating for an amalgamation. Seeing 
that Vickers, Brown's, and Cammell’s have all given a lead 
in such a policy, it would not have been surpr.sing had 
there been something in the report. Big business was 
done in the shares at advancing prices, but at the moment 
of writing I have heard nothing in the way of confirmation 
or denial. The Baldwin people are also being talked of 
in the same breath as the Gloucester firm. These things 
are all interesting as showing the trend of opinion, viz., 
that the best policy to-day is the amalgamation of large 
businesses in order to be able to produce on a much bigger 
scale and at a smaller ratio of production costs. Whulst 
that spirit is a direct outcome of the war, it is curious to 
observe how the same influence also brought into being an 
increased number of small firms. During hostilities any 
man in the trade possessed of a little capital and enter- 
prise looked round for a few holes for crucible steel making, 
and rapidly became established. Most of them have been 
“up against it” rather severely since, but many have 
managed to survive, and even to strengthen their position. 
Eventually they, too, may have to consider amalgamation 
plans—-or go out. 


What is Needed. 


That thought reminds me that the new combine, 
Sheffield Steel Products, Limited, which was rather 
misunderstood by tha trade on its inauguration, but whose 
shares have since become quite popular on the Stock 
Exchange, is making arrangements upon an elaborate 
scale for mass production operations at Templeborough, 
though it may be some little time yet, I believe, before the 
plans are thoroughly matured and things are in full work- 
ing order. In the meantime the various firms numbered 
in the combination—about a dozen—all have their own 
works, where they are carrying on at top speed, with the 
advantages derived from co-operation. Tool steel, tools 
and files figure largely in the production. The spirit 
of amalgamation is also prevading the cutlery inaustry 
as a whole, and, apart from the arrangements boing carried 
out by what have come to be known as the “ big five ’— 
though they are not in reality the five biggest firms in 
the cutlery trade—I hear whispers of the possibility of 
another important cutlery manufacturing group being 
formed. It is very interesting to watch this metamor- 
phosis of Sheffield’s oldest and, at the same time, most out- 
of-date industry. It is awakening to new life, though 
whether the change has come in time to combat American, 
German, and Japanese competition as soon as it'is able to 
assert itself is not perhaps quite clear. That many 
members of the trade are in thorough earnest, however, 
may be judged from the fact that a large party spent a 
whole day this week over at the ‘works of Hans Renolds 
at Burbage, Manchester, inspecting certain grinding and 
other machinery of a type which it is believed could be 
adapted with much profit to the cutlery industry. I am 
assured that not nearly sufficient attention is being given 
in Sheffield to the production of really modern machinery 
designed on sound engineering principles and construeted 
specially to meet the peculiar needs of Sheffield manufac- 
turers in the evtlery and light steel branches ; but such 
an enterprise would undoubtedly require to be-assured ot 
a market sufficiently good to justify the production of 
many machines of each type; in other words, the trades 
concerned would have first to make vp their minds liter- 
ally to scrap their slow old methods in favour of cleanly, 
labour-saving machinery. 


The Right Spirit. 

Mr. W. L. Hichens, the chairman of Cammell. 
Laird and Co., was in Sheffield on Saturday, and in the 
course of a speech at the annual meeting of the company’s 
sports’ club said some very interesting things. As an 
armament firm, he remarked, it was not possible for them 
at the moment to employ as many men as they used to 
do. Guns and shells and munitions of war gerierally were 
not wanted. They could not, however, at a’ moment's 
notice turn to some equivalent peace work, and therefore 





of amalgamations and fusions, principally relating to iron, 


it was inevitable that they should be obliged to dispense 
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with the services of some of those who had worked. for 
them in the past. ‘That had been a matter of most sincere 
regret to all of them, and they had not been able to help 
it. But they could, and must, avoid undue suffering on 
the part of those who were compelled to leave their service. 
They must take care to see that due consideration was given 
to them—that they had sympathetic treatment. He 
wanted them all to know that the matter had been receiv- 
ing the directors’ careful attention, and they might rest 
assured that action of which they would all approve was 
going to be taken to see that the men’ who had given of 
their best to the firm were fairly treated. Addressing 
himself more particularly to the members of the sports 
club, Mr. Hichens asked them not to regard the directors 
as 80 many slave-drivers. Employers. were sometimes 
looked upon in that light, but it: was generally because 
people did not know them—they were quite human really. 
Reflecting upon the words of Mr. Hichens, one cannot help 
contrasting them with some of the wild street-corner 
harangues occasionally delivered by men who have so 
often declared themselves to be labour leaders that at last 
even they themselves partially believe the statement to 
be true. If the kindly spirit of that most human of steel 
company directors, the chairman of Cammell, Laird’s, 
were cultivated more generally on both sides, there would 
be very little friction between employers and employed 
and production would bound up. 


General Conditions. 


Business at the foundries is settling down very 
n'cely, and the men seem to be working well, as if thankful 
to be active onee more ; but the arrears of work are rather 
appalling, and it is now quite plain that a very considerable 
time must, elapse,bhefore the effects of the prolonged idle- 
ness cease to be severely felt. Sheffield having been such 
an important centre of armament manufacture, that 
aspect of the industrial question cannot be overlooked, 
for if there is to be no naval building programme this year 
—-and apparently there is not—the costly armaments 
plants here will represent so much dead monéy, It is 
inevitable, therefore, that until a complete readjustment 
of that branch of industry has been effected the activity 
in other branches will be tempered by this slump in arma- 
ments. To some extent the difficulty has been discounted 
by the armament firms’ greater interests in railway material 
construction ; nevertheless, the services of a good many 
men who may be regarded more or less in the light of 
armament-making experts have had to be dispensed with. 
Such cases, however, are exceptional, for, generally speak- 
ing,. the proportion of unemployed is being very satis- 
factorily reduced. Makers of railway and tramway 
wheels, axles, springs, &c., are having all their work cut 
out to cope with the demands, which are appreciably 
growing on home account, whilst oversea business con- 
tinues to boom, Makers of m‘ld steel are heavily booked 
up, and, so far as one can gather, rising prices cannot yet 
be sa'd to be any deterrent of business. Even electric 
steel departments, which have not been having a very 
rosy time, are getting a move on, though there seems a 
considerable amount of leeway to make up. At one time 
there were several quite important schemes on hand for 
installing large electric furnaces in conjunction with 
Siemens furnaces, the object being, of course, to transfer 
the molten steel direct from the open-hearth furnace to 
the electric furnace for refining, so that the steel could be 
used for high-speed and other special purposes ; but the 
turn taken by events made such a policy inexpedient, 
and it is said that in a number of instances schemes of the 
kind had to be abandoned, even where contracts had 
been entered into and the work actually commenced. 
Prospects in the crucible departments appear to be 
improving, some firms having more work in hand than 
they can get out as quickly as they wish, though that is 
chiefly due to, the men’s antipathy to overtime. Engi- 
neers’ and other small tools are a very busy line, and con- 
structional steel and machinery parts are in demand. 
Electrical machinery-making departments are full of 
activity, and mining and agricultural implements are 
much in request, 


Extensions. 


At several points in the east end of the city large 
extensions and new works are being proceeded with, 
two which I particularly noticed in passing the other day 
being at Osborn’s and.at J. H. Andrew’s—the last named 
being the company which for so many years had the late 
Lord Charles Beresford as its chairman. There are, of 
course, many others. Arthur Lee and Sons’ new works at 
Wincobank—built very conveniently on a 25-acre site, 
close to a couple of railways, for the special purpose 
of manufacturing bright steel bars and strip—appears to 
be very busy. This material, used in automatic machines 
and for repetition work generally, came formerly almost 
entirely from the United States, and, whilst Sheffield was 
about the first on this side of the Atlantic to take up these 
products, they are being turned out in several other parts 
of the country now. The works are on the Rotherham 
side of the city, which leads'me to mention the growing 
activity of the stove grate makers in that district. I notice 


that Derby also is developing its industries in that direc-' 


tion, for the Derwent Foundry Company, Limited, stove- 
grate and radiator manufacturers, has just acquired ‘a 
site there for a new factory, with the object of turning out 
light castings on mass production lines, though it is under- 
stood in this case that chief attention is to be:devoted to 
the requirements of the motor trade. 








NORTH OF ENGLAND- 


(From our own Correspondent. ) 


The Truck Shortage. 


ANOTHER attempt has been made to move the 
authorities in the matter of the truck shortage on the 
North-East Coast, but the result has afforded little or no 
satisfaction. The seriousness of the present position 
occasioned by the shortage of wagons cannot be over- 
estimated. Outputs at the iron and steel works are being 





gravely restricted, andjeven the steel already manufactured 
cannot be delivered, though consumers are clamouring 
for supplies.. Ship, construction is. held up 7for lack of 
plates, which are piled up at the producing works awaiting 
removal, and unemployment. will certainly increase if no 
improvement takes. place on the railways. These "facts 
have been placed before the Ministry of Transport, which, 
in reply, has. pointed out that the shortage of bolster 
wagons—these are the most urgently needed—is largely 
due to the increased output of the steel industry, and 
although the North-Eastern Railway ‘Company is. building 
this type of wagon, sufficient are not available to meet 
present needs. The increased period of detention of 
wagons by traders when. loading and unloading, combined 
with the increased length of average journey, have also 
contributed in a marked, degree to the present situation. 
The Ministry adds that special steps have been taken to 
ease the position on the North-East Coast, and generally 
every effort is being made to remedy the national shortage. 
The charge made by the Ministry that there is undue 
delay at the works in turning trucks. round is strongly 
denied, and the railway company is held to be chiefly 
to blame in this matter. The committee dealing with the 
matter, in its reply, submits as a practical suggestion that 
the use of a large number of wagons might be obviated if 
the large amount of coal at present being carried from 
Durham to London by rail was conveyed in coastal 
steamers. Specific cases of mismanagement are quoted 
and complaint is also made regarding the closing of stations 
for traffic for periods of three or four days, during which 
goods for restricted areas cannot be accepted. The com- 
mittee adds that it is not satisfied that the manufacture of 
new wagons is being pushed forward with the necessary 
speed in view of the acuteness of the position, and that it is 
of opinion that .the North-East District is being neglected. 


Iron and Steel Exports. 


A gratifying expansion in the export trade in iron 
and steel is revealed in the January statistics for the 
Cleveland district. The shipments of pigiron proved to 
be the highest recorded since August, 1918, but to a large 
extent this fact was due to the circumstance that the pro- 
ducers were able to give more attention to the export trade 
in consequence of the home foundries being idle through 
the moulders’ strike. The coastwise shipments totalled 
6836 tons—a larger figure than in any month since 
November, 1918—while the exports abroad reached 
31,543 tons, as against 29,862 tons in December, which 
in turn was the best month since the preceding January. 
The greater part went to Belgium, the shipments to that 
country alone amounting to 17,868 tons—the highest 
total recorded for many years past. The exports to Italy, 
amounting to 3140 tons, were also over the average. but 
France is now almost self-supporting in regard to pig iron, 
and only took 1129 tons, as against 4079 tons in December. 
All these countries come under ‘“‘the most favoured nations 
rate,” but the question of price is no deterrent to eager 
buyers of Cleveland pig iron abroad, and thus we have 
Japan taking 4028 tons, which is well over the monthly 
average for last year, although less than the December 
total of 5727 tons. Holland got 1260 tons, Norway 
940 tons, Sweden 1058 tons, and 1620 tons went to the 
United States. The records of the manufactured iron and 
steel trade for the month reveal just about an average 
business. During 1919 the shipments averaged about 
21,500 tons per month, and the. January . total was 
19,869 tons. 


Cleveland Iron Trade. 


It is now practically impossible to buy Cleveland 
foundry or ‘forge iron. The gutput is strictly limited— 
more so than even during the worst days of the war—and 
the majority of the makers are so heavily committed for 
the current quarter that they are unable to accept further 
contracts for that period, and beyond it they are indisposed 
to go until conditions are more stabilised. Prices, it is 
true, are fixed, but with buyers prepared to outbid one 
another in order to get supplies, the dam of restricted 
prices, voluntarily imposed by the Cleveland makers, 
may burst at any moment, letting loose a flood of com- 
petitive buying, which would probably carry quotations 
to a new high-water mark, higher considerably than that 
existing at present. The re-starting of the foundries with 
heavy arrears of work to be fulfilled has brought the 
foundry owners on to the market for'substantial supplies, 
but with the output of the furnaces so restricted it is a 
physical impossibility to meet all the demands. As a 
consequence exports are being ruthlessly cut down. 
Offers from abroad, however tempting, have to be ignored 
in order that home needs may be more or less adequately 
met, and the substantial shipments of January are not 
likely to be repeated. A.certain amount of Cleveland iron 
is still going to Belgium and France, but this is at the fixed 
maximum of 180s. per ton, as against 175s. in the home 
trade, and if iron could be got for neutrais or Japan there 
would be no difficulty in realising 230s. or possibly even 
more. The scarcity of trucks is still hampering distri- 
bution to home consumers, and as the difference between 
rail and steamer transport is not now so marked since rail- 
way rates advanced, more use is. being-made of steamer 
tonnage for deliveries to the East Coast ports of Scotland. 


Hematite Pig Iron, 


East Coast hematite is scarcely any more plentiful 
than Cleveland pigiron. All the makers are well sold and 
are unable to entertain further contracts. The home price 
is nominally unchanged at 220s. for mixed numbers and 
222s, 6d. for No. 1, but, for export some makers are inclined 
to quote quite prohibitive prices. Thus, for shipment to 
France, Belgium, and Italy 230s. per ton for mixed numbers 
is now freely named, and for other destinations abroad all 
sorts of higher figures are mentioned. 


Iron-making Materials. 


There are grave complaints about the lack of 
coke interfering with production at the furnaces. It is 
searcely possible to keep them going, and until matters 
improve the. blowing in of more furnaces is out of the 
question, Jt is suggested that the export of coke might 





well be stopped until at least the minimum home require- 
ments are met. The price of good medium furnace éoke 
remains at 50s. 6d. per ton at the ovens, and 53s. at the 
ovens for qualities low in phosphorus. The foreign ore 
trade continues to reveal a very firm tone indeed. Sellers 
will not look at anything below 48s. 6d. per ton for best 
Rubio ore on a 17s. parity freight, and some quote as high 
as 49s. 6d. Even at the lower rate, however, with the 
freight at 32s., the ¢.i.f. price of best Rubio ore is 63s. 6d. 
per ton, which is a new high-water mark in the history of 
the trade. Close observers, however, are not convinced 
that even yet the limit of advance has been reached, and 
boats are so scarce that freights may rise still farther. 


Manufactured Iron and Steel. 


The position of the manufactured iron and steel 
trade is quite unchanged, makers generally being indis- 
posed to accept further business until some of the heavy 
arrears are cleared away. As already mentioned, the lack 
of the proper type of trucks is an enormous handicap to 
the trade, and it is estimated that there are 80,000 tons 
of steel awaiting delivery in this distr.ct. Current quota- 
tions, all of which apply solely to the home trade, are as 
follows :—Rounds and squares, 3in. to 5}in., £20 10s.: 
fin. to 3in., £23 10s.; flats, din. to 8in., £20 10s.; over 
8in., £20; lfin. to 5in., £22; angles, 4-ton lots minimum, 
£19 10s.; tees, £20; joists, 4-ton lots minimum, £19 10s.; 
heavy steel rails, 60 lb. and upwards, £18 15s.; fish-plates 
and sleepers, £23 15s.; ship, bridge, and tank plates, £20 ; 
boiler plates, £23; common iron bars, £24; steel strip 
and hoops, £27 10s.; soft steel billets, £19 10s.; hard steel 
billets, £20 10s.. For corrugated galvanised sheets it is 
difficult to fix a price, as makers are almost without 
exception booked up; but if delivery could be given the 
price is probably in the region of £47 or £48 per ton. 
Export prices are subject to negotiation and are usually 
higher than the above. 


Realised Prices of Manufactured Iron. 


The report of the accountants to the Board of 
Conciliation and Arbitration for the Manufactured Iron 
and Steel Trade of the North of England for the last two 
months of 1919 certifies an average net selling price of 
£22 9s..0.07d., as compared-with £22 4s. 10.8ld. in the 
preced:‘ng two months. The sales for the two months 
totalled 7351 tons, as against 6691 tons. Under the sliding 
scale arrangement there will be an immediate advance of 
23 per cent. in puddling and other forge and mill wages. 


The Coal Trade. 


There is no change of importance in the northern 
coal trade, which remains in the same awkward and 
unsatisfactory condition. Considerable unrest and grum- 
bling prevails among the coal shippers and others at the 
arbitrary and erratic exercise of the coal control. The 
chief cause for complaint is the uncertainty as to what 
will happen when the coal is bought, the licence or pre- 
entry being no guarantee that the loading will be allowed 
to proceed, as at any stage from pit to the time the ship 
is cleared the cargo may be requisitioned to meet home 
demands. The demand from abroad is very active and 
heavy, but in face of the acute famine in coals it is impos- 
sible to transact business on anything like the usual scale. 
Requisitioning continues to operate on a very heavy 
scale, which, added to the ordinary home trade demands, 
serves to account for nearly every ton of fuel raised. 
Almost the only openings occur when a boat fails to arrive 
in turn, and for such lots there is keen competition at 
full market quotations. Coke is equally sought after, 
but is in wery short supply, and prices are firm. The 
following are the open market quotations :—Northumber- 
lands: Best Blyth steams, 120s.; seconds, 105s. to 110s.; 
unscreened, 100s. to 110s.; best steam smalls, 95s. to 100s.; 
second smalls, 85s. to 95s.; best screened households, 
120s. Durhams: Best gas, 110s.; special Wear gas, 
110s. to 115s.; second gas, 100s. to 110s.; coking, 100s. to 
110s.; bunkers for British boats, 105s: to. 110s,;.. neutral 
steamers, 110s. to 120s.; best beehive foundry coke, 
120s.; patent oven coke, 115s. to 120s.; gas coke, 117s. 6d. 
to 120s. 








SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding. 

Tre features of a satisfactory return for the 
month of January are the high total registered and the 
large proportion of geared turbine steamers included in 
the launches." During the month there were launched 
eighteen vessels of 44,661 tons. The Clyde total of ten 
vessels of 39,910 tons is the highest on record, the nearest 
approach to that total during the last ten years being in 
January, 1912, when eighteen vessels of 39,526 tons were 
launched. The largest vessels launched during the past 
month were turbine steamers, and were :—The Mangalore, 
of 9800 tons, for T. and T. Brocklebank, Limited, Liver- 
pool ; Highland Warrior, 8400 tons, for H. and W. Nelson, 
Limited, Liverpool; Salland, 8300 tons, for the Royal 
Holland Lloyd Company, Amsterdam ; Ekari, 6750 tons, 
for Elder, Dempster and Co., Limited, Liverpool. Of 
the others the largest was the Balzac, of 5300 tons, for 
Lamport and Holt, Limited, Liverpool. There is a very 
large amount of new work on hand, but little has been 
made known with regard to contracts, and the only pub- 
lished information deals entirely with small craft, such as 
coasters, barges, and motor boats. 


Advance in ‘‘ Scrap” Prices. 


Steel and iron makers in Scotland have announced 
an advance in scrap prices ranging from 10s. to 16s. 3d. 
,per ton. The quotations for the principal descriptions 
are now as follows :—Heavy scrap steel, £8 13s.; turnings, 
£6 6s. 3d.; borings, £5 10s. 3d.; and malleable iron serap, 
£8 15s., delivered at users’ works, with the exception of 
malleable iron, which is quoted f,o,b. sending point, 
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Pig Iron. 


Scotch pig iron continues very firm, with every 
prospect of a further early rise in values. Inward ore 
freights are stiffening, and that can have only one result. 
The export demand is heavy, but cargoes are restricted. 
Foundry iron is particularly strong, and shipments have 
been reported at £11 15s. for No. 1 and £11 10s. for No. 3 
quality, f.o.b. Glasgow. Small cargoes at 1s. per ton more 
have also been mentioned. 


Finished Iron and Steel. 


: Very little alteration is noticeable in the iron and 
steel trades. The congestion with regard to delivery is 
still an absorbing problem. Many of the works are doing 
their utmost to accommodate customers by allocating 
certain proportions of material, but others have been 
forced to dscontinue deliveries meantime, and are also 
refusing to quote. In any case prices without named 
delivery are of little, if any, value. Those accepting 
orders are keeping off the question of delivery, and it is 
d fficult to see what sat’sfaction the buyer can obtain from 
transactions of this description. Everything produced 
at the steel mills is quickly disposed of, almost entirely to 
meet orders long overdue, and the need is as great as ever. 
Consumers to-day must be faced with long delays, and it 
is d fficult to see how relief is to be obtained with the 
present rate of output. With a better allocation of 
tonnage a certain amount of American material would be 
obtainable which would give a moderate amount of relief, 
but the quantities coming over at present are only a drop 
in the bucket. Values continue to soar, and how long 
consumers will be able to afford to purchase at present 
rates is becoming a problem to some. Steel sheets are 
expensive enough, but not nearly so much so as the 
galvanised article, for which there is said to be a good 
export inquiry and a fair amount of business going through. 
As much as £51 per ton f.o.b. Glasgow is sa'd to have heen 
paid for galvan‘sed sheets of 26 gauge. Bar iron is now 
dearer, and the home price is £24 per ton, and the export 
figure £24 7s. 6d. f.0.b. Glasgow. Business is still chiefly 
confined to home orders. 


Coal. : 

The scarcity in household fuel is still the feature 
of the Seotch coal trade. Outputs are a little larger, but 
considerable progress still is requ'red if the household con- 
sumer is to receive full requ rements without restricting 
the turnover in other departments. Supplies have been 
sent from the Lothians and Fifesh:re in order to relieve 
the situation, but there is still considerable room for 
improvement. Shipments are being restricted in order to 
maintain home requirements, and the returns are far 
below pre-war figures. Industria] deliveries are fairly 
well maintained, and will requ:re to contiaue so, as stocks 
everywhere are low. Fa‘r consignments have gone to 
Irish and Allied ports, but neutral cargoes are suffering. 
No change is reported in export prices, which may be 
taken to be as follows :—F.o.b. Glasgow: Ell coal, Allied, 
68s. 6d. to 70s.; neutral, 85s. to 87s. 6d.; spl'nt, 70s. to 
72s. and 85s. to 90s.; steam, 68s. to 71s. and 83s. to 90s.; 
treble nuts, 67s. and 80s. 6d. per ton. F.o.b. Methil or 
Burntisland: Best screened navigation, Allied, 73s.; 
neutral, 110s.; second quality, 71s. and 104s.; unscreened 
navigation, 67s. and 100s.; first-class steams, 70s. and 105s.; 
third-class steams, 66s. and 85s.; treble nuts, 67s. and 75s. 
per ton. F.o.b. Leith: Best steams, Allied, 68s. 6d.; 
neutral, 100s.; second quality, 67s. 6d. and 95s.; screened 
bunker, 68s. 6d. and 82s. fid.; unscreened bunker, 67s. 6d. 
and 80s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Shipping Facilities. 

On more than one-oecasion reference has been 
made to the serious delays occasioned to steamers, with 
the result that the earning power and service of tonnage 
have been and still are, in fact, considerably diminished 
as a result of the inadequate dock and loading facilities 
at Cardiff. It is true that the curtailed hours of work 
on the part of various branches of labour have given an 
acuteness to the difficulties experienced; still, it is an 
undoubted fact that were dock accommodation more in 
proportion to requirements and the appliances in_ all 
respects up to date, there would be a great saving in time 
and money, freight rates would not be so high, coals 
standing would be cleared more promptly, and there would 
be no risk of collieries being idle for the want of empty 
wagons. Dock accommodation and shipping facilities 
should be in advance of and not behind immediate needs. 
This very important subject was a “ burning question ” 
with the Cardiff Chamber of Commerce before the war, 
but to-day the dock accommodation is the same. Every- 
one realises the necessity for action, and in this connection 
it is interesting to note that Cardiff shipowners, despite 
the ravages of the war, own to-day practically the amount 
of pre-war tonnage held, viz., a million gross tons. The 
remarks of Mr. T. H. Mordey, the new chairman of the 
Cardiff and Bristol Channel Shipowners’ Association, in 
his presidential. address recently were very much to the 
point. He gave a ease within his own experience of a 
vessel waiting ten days for a tip to ship 600 tons of bunkers. 
Unfortunately, that is not an exceptional case. Instances 
of detention for a week or a fortmight are common, and 
this state of things does not apply to one port only. Still, 
Mr. Mordey pointed. out as regards dock accommodation 
at Cardiff they were at a standstill, and they were being 
quickly excluded from that share of trade that Cardiff 
was justly entitled to. Neighbouring ports had made the 
necessary provision for the enormous increase in size 
and draught of tonnage which had taken place in recent 
years. He was convinced that the day was not far distant 
when a great trust, formed of all the commercial interests 
of the city of Cardiff, and backed by the financial resources 
of the Corporation, would be compelled to consider that 
vital and serious matter. In Mr. Mordey’s opinion, it 
was not tvo late to resuscitate the great scheme of building 





docks on the mud flats between Cardiff and Penarth. He 
hoped to see the day when the Taff and Ely rivers would 
be the feeders of a great and grand dock scheme. He 
suggested that the Shipowners’ Association, together with 
the Chamber of Commerce and the City Council, should 
meet in conference to discuss the question. Ultimately, 
the members of the Shipowners’ Association decided that 
their Executive Committee should consider the whole 
subject and take any steps deemed fit. ’ 
Shipping Controller's Remedy. 

The delays which are being incurred by tonnage 
are not exceptional to South Wales ports. Detention is 
common at home and abroad, and has been acute at 
different periods and to varying degrees at French coast 
and Bay ports. The causes are various, and apart from 
the hours of labour, a shortage of rolling stock and appli- 
ances generally has been experienced and is likely to 
continue until the production of the necessary require- 
ments overtakes the lack of output caused by the war. 
Recently the Shipping Controller suggested to owners of 
British vessels of 3000 tons deadweight, chartered to load 
coal cargoes for ports abroad, that all charter parties 
shou'd include a clause to the effect that if three days 
before the steamer is expected to be ready to load, the 
indications are that cargoes will not be available when 
ready, or at the latest within four days after actual readi- 
ness, owners should have the power to cancel and nego- 
tiate other employment. Many shipowners have been 
rather inc'ined to smile at the Controller’s proposal at 
this time of day, for the simple reason that not only may 
it be thought that they do not know their business, but 
also, as a matter of fact, that for some time past ship- 
owners have stipulated for a clause in the.charter party 
that in case the cargo is not released or ready in three 
days they have the right to cancel. At the same time the 
question arises whether even if they cancel they will be 
in any better position to get a cargo more quickly. 


Swansea's Recommendation. 


Weekly sittings of the committee formed at 
Swansea on the suggestion of the Prime Minister to deal 
with the subject of transport congestion have taken place 
to discuss causes and remedies, but from all accounts no 
definite solution has been arrived at. One conclusion has 
been formed by the Committee, and that is that it is 
essential there should be complete co-ordination between 
the local docks and the railway companies, and the only 
means of accomplishing that result is by the appointment 
of some official who shall be vested with powers over 
both. For this reason, Sir Erie Geddes has been asked to 
receive a deputation which will urge this point upon him. 
A deputation representing the Swansea Chamber of Com- 
merce has within the past week had an interview with 
the chief local officia's of the Great. Western Railway 
concerning the bunkering of genera! cargo boats at cranes. 
It was stated at a recent meeting of the Chamber that the 
railway company insisted that in future bunkers should 
only be loaded at the coal tips, a course ca'culated to 
increase delay and expense. The local officials of the 
ralway company were apparently impressed with the 
case put forward, and promised to give cons.deration to 
the points submitted and give an early reply. 


Relation of Output to Labour. 


Mr. Finlay A. Gibson—who, by the way, com- 
pleted on Thursday in last week thirty years’ service with 
the Monmouthshire and South Wales Coalowners’ Asso- 
ciation as clerk, then assistant secretary, and for some 
years t as secretary—has issued d agrams illustrat:ng 
the relation of the output of coal to the labour employed 
in 1919. The vital fact. established is that the slight 
increase in the aggregate output which took place in 1919 
was due entirely to the larger number of persons employed. 
The number of persons engaged underground increased 
from abdut 190,000 to about 215,000, but the output per 
month of each person employed underground fell during 
the year from about 23} tons to under 17} tons. The 
slightly improved total output, therefore, was due to a 
greater supply of labour at an enormously increased cost, 
and not to any improvement in the efficiency of the labour 
employed underground. 


Miscellaneous Items. 


, Engineers at the Swansea dry docks have been 
on strike for about a fortnight, and this week the engi- 
neers at Port Talbot have decided to join them. The 
d spute turns upon the men’s demand for a wage rate of 
£5 14s. 9d., as against £4 2s. 8d. paid. They contend that 
the higher rate is paid in other d'str'ets. The strike of 
2000 men at the Mannesmann Tube Works, arising out of 
a dspute between the Iron and Steel Trades’ Confedera- 
tion and the National Union of General Workers is still 
in progress. The leaders of the respective unions are 
now in touch with Sir Dav'd Shackleton on the matter. 
The Rhondda district m*ners have passed a resolution in 
favour of a five-day working week at the collieries. The 
matter has been deferred by the Executive Council of 
the South Wales Miners’ Federation unt] the agenda of 
the annual conference has been dealt with. Cardiff, Penarth 
and Barry coal trimmers have urged that prompter settle- 
ments should be made with regard’to waiting time and 
abnormal work. They declare that if these items are not 
adjusted they will only do normal work and decline to do 
abnormal work until they know what they are to be pa'd 
forit. Trimming work on some ships, owing to the varying 
t; of construction, &c., requires more labour, and what 
the men want is that the jal rates applicable to such 
tonnage should be fixed before the work commences. 


Current Business. 


The market bears a very close resemblance, both 
in cond tions and values, to that prevailing last week. The 
tone is very firm, and salesmen have very little coal to 
offer, as bookings are so heavy. The supply of tonnage is 
exceptional, and scores of vessels are waiting at the various 
docks for their chance of getting into berths. All things 
considered, coals are getting away fairly well, but, of 
course, individual undertakings experience difficulty at 





d‘fferent times in providing a ready flow of empty wagons 
back to the pits, if they do not happen to be fortunate 
enough to have tonnage actually under the t'ps. Slight 
concessions in price m'ght,in such circumstances be 
obtainable, but not otherwise. Coalowners, however, are 
not foreing the market. Some who could get 112s. 6d. to 
115s. for best Adm'ralty large are content with 110s., and 
are not asking more, and as a matter of fact it is a very 
inferior large that cannot get 110s. Even through coals 
are round about 100s., and best smalls remain about 
92s. 6d. to 95s. and 80s. to 85s. is being pa‘d for inferior 
cargo sorts. Patent fuel is very scarce, and quotations 
range from 110s. to 120s. for supplies this month. As 
much as 117s. 6d. has already been pa‘d for the leading 
brand. Coke makers are in a strong position, and values 
rule about 135s. to 140s. Pitwood cargoes are slow to 
come along, and values are round about 90s. 


Newport. 

The market in Monmouthshire coals is very firm 
in all departments. Collieries are fully stemmed, and 
large coals command 107s. 6d. to 110s., with smalls at 
85s. to 90s. 


Swansea. 


The demand for anthracite coals is well main- 
tained, and although recent tonnage arrivals have not 
been so heavy, the supply in dock is ample for requ‘re- 
ments. Prices rule firm, as sellers have so little coal to offer. 








Latest News from the Provinces, 


SHEFFIELD. 


Iron, Steel, and Coal Prices. 


In spite of very confident reports on the London 
Iron and Steel Exchange during the week to the effect that 
pig iron producers, particularly those of Derbyshire and 
the Midlands, were demanding 2s. 6d. to 5s. per ton advance 
upon the schedule prices put into operation when railway 
rates went up recently, diligent inquiries in this district 
failed to confirm the reports. Up to mid-week, at all 
events, pig iron was being sold at the schedule prices 
referred to, and steel makers, apparently, are taking the 
same course. It may be, however, that a change of some 
kind is imminent, because I have excellent ground for 
saying that a belief prevails here that local billets may 
advance another £1 shortly, and such.a movement would 
be almost certainly preceded by an increase in the price 
of pig iron. There seems a considerable variation in the 
prices quoted in different districts, and if Cleveland rates, 
for instance, are raised it has to be remembered that they 
have stood appreciably lower than those of Derbyshire. 
Should a general advance occur it would not be surprising, 
for signs are not wanting that the trade is on the verge of 
a pig iron famine. Furnaces are insufficient, the coke 
supply is poor, and production at the ore mines is at a com- 
paratively low level. As to fuel, the output of the 
collieries is rising, yet supplies to manufacturers seem to 
be not quite so good, delivery being bad. The small coal 
market is very active and considerable quantities of non- 
coking slack are going for export. Best South Yorkshire 
steam hards are 29s. to 29s. 6d.; best Derbyshire, 28s. 6d. 
to 29s.; seconds, 27s. 6d. to 288.; cobbles, ditto; nuts, 
27s. to 28s.; washed smalls, 24s. 6d. to 26s.; best hard 
slacks, 24s. 3d. to 24s. 9d.; seconds, 235. 9d. to 24s. 3d.; 
soft nutty, 23s. 6d. to 24s.; peas, 228. to 22s. 6d.; and 
small slacks, 19s. to 20s. Supplies of house coa!s are 
steadily improving. Branch, subject to the tebate of 10s., 
is 33s. to 33s. 6d., and best Silkstone 29s. 6d. to 30s., all 
these prices being per ton at pit. Blast-furnace coke is 
very strong at 53s. 6d. on rail at ovens, though for export 
makers can obtain as much as 110s. per ton at ovens. 
Coke for making crucible steel has been advanced 6s. to 
75s. per ton, compared with one-third of that figure before 
the war. 


WALES AND ADJOINING COUNTIES. 


Railway Company's Unsatisfactory Reply. 
The Swansea Chamber of Commerce has received 
a reply from the local Great Western Railway officials 
concerning the question of bunkering general cargo boats 
at the cranes at Swansea Docks. This reply is stated to 
be unsatisfactory and not ca'culated to solve the difficulties, 
and the matter will be again brought before the Chamber. 


Docks Trade. 


Official returns for 1919 show that the total 
imports at the Bute Docks, Cardiff, were 1,454,187 tons 
and ‘loads, as against 1,412,453 tons and loads,in 1918, 
Exports Jast year aggregated 7,187,488 tons, compared 
with 6,845,292 tons in 1918. At the Penarth Docks and 
Harbour imports for 1918 amounted to 138,111 tons, 
compared with 162,235 tons, while exports totalled last 
year 2,608,516 tons, as against 2,339,522 tons in 1918. 


Swansea Metal Market. 


The tin-plate market is very strong in tone, but 
has developed no fresh point of interest. Values are 
practically nominal, as supplies obtainable for early delivery 
are so extremely scarce. Other quotations ruling are :— 
Block tin, £386 5s. cash, £386 10s. three months ; copper, 
£119 cash, £120 10s. three months ; Spanish lead, £47 15s. 
cash, £48 5s. three months; spelter, £60 cash, £62 three 
months. 





Wayaoop-Or1s, Limitzep.—At the Connaught Rooms in 
London, on Wednesday, the 21st ult., the senior members of the 
staff of Waygood- Otis, Limited, entertained the directors of the 
company and two members of the staff, Mr. B. P. Walker and 
Mr, T. Siiauntina, who had just returned from a journey to the 
United States. After the reception by the chairman, Mr, George 
Martin, dinner was served jn the Sussex Room, 
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French Engineering Notes, 
(From our Correspondent in Paris.) 


The Exchange Rate. 


Tur rapid and continuous depreciation of the 
frone during the past few days has had such a disturbing 
influence upon trade that the situation is regarded as more 
serious than it has been at any time since the country 
started upon its work of industrial reorganisation. ad it 
carried out the programme traced at the beginning and 
produced nearly all that was required for home consump- 
tion the question of the exchange rate would have had 
nothing like the same importance, but the effort to intensify 
production has encountered so many obstacles that all 
branches of industry are probably turning out less than 
they did before the war, while the demand for everything 
has been steadily increasing. The obstacles have been 
due to a number of causes, the chief being the smaller 
number of men available, a diminution in their individual 
production, the shortness of raw material, and the diffi- 
culties of transport. As raw material is lacking consider- 
able quantities of manufactured goods have to be pur- 
chased trom abroad, to say nothing of the huge require- 
ments in fuel and foodstuffs. The deficit in the foreign 
exchanges is naturally increasing to an alarming extent, 
because France is obliged to purchase more and more 
without being able to supply a corresponding value of 
goods in return, and, as that fact emphasises a constantly 
falling rate of exchange, the cost of the imported goods is 
so high that, if continued, the time will come when it will 
be quite im ible to buy at all. For that reason there is 
a growing feeling of irritation at the apparent reluctance 
of other countries to come to the aid of France in her time 
of need. It is quite possible that unless something is done 
to relieve the situation France will find it necessary to 
embark upon a policy which will have a detrimenta! effect 
upon foreign commercial interests. This country is 
obliged to purchase largely abroad at the present moment 
because there is no help for it; but as soon as matters 
become more settled and an increased production on the 
one hand and an organised economy on the other, bring 
about something like an equilibrium, there is talk ot 
inaugurating a fiscal policy that will be far more severe 
than if Great Britain and America, for example, took 
prompt measures to supply France with the raw material 
and the credits necessary for developing her industries. 


Growing Imports. 


The phenomenal growth of imports affects so 
ilirectly the exchange rate and the financial situation 
generally that the returns for the first eleven months of 
1919 have awakened all classes to the necessity of taking 
urgent measures to prevent what threatens to develop 
into a serious collapse. The estimated value of the 
imports during that period is 25,337 million franes, repre- 
senting an increase on the corresponding period of 1918 of 
5832 million francs. The exports totalled 6223 million 
francs, showing an advance of 1832 million franes. The 
purchases from the United States were valued at 738! 
million francs, while the exports to that country amounted 
to only 504 million frances. Great Britain sold goods to 
this country to the value of 6324 million francs and bought 
French products to the value of 1263 million francs. It 
is suggested that these figures ‘indicate a rapid impoverish- 
ment otf the country and that the state of matters of which 
they are an indication cannot be continued without 
bringing about disaster ; but, on analysing the returns, it 
is observable that about three-fourths of the values are 
for raw material and foodstufis, much of which is capable 
of being produced in this country. Still, the raw material 
doeg not represent an adverse balance, except in so far 
as the rate of exchange has put up the prices to an exor- 


. bitant figure. The future will depend upon a retrench- 


ment in the consumption of foreign goods which are not 
absolutely necessary, the provision of better transport 
facilities to permit of the manufacture of goods for export. 
and above al! financial and economical reforms that. will 
improve the exchange rate and reduce the prices of imported 
raw material. The new Government is taking active 
measures to provide a solution, and arrangements are 
being made to tacilitate the transport of coal, the lack ot 
which is chiefly responsible for the disorganisation of the 
manufacturing industries. 


Wagon Orders, 


Progress in the repairing of wagons is having the 
effect of adding to the available supplies of rolling stcck, 
which are likely before long to be sufficiently important to 
permit of transport being organised under norma! con- 
ditions. A number of private firms have been extending 
their works with a view to undertaking the construction 
of wagons, and in the course of two or three months the 
productive capacity will be largely increased. While 
doing their best to repair wagons, manufacturers are of 
the opinion that in the majority of cases it would not cost 
much more to build new wagons if the orders were given 
out for sufficiently large numbers. The repairing of loco- 
motives is also bringing many more into service, and the 
situation all round, so far as railway transport is con- 
cerned, would be decidedly more hopeful if it were not for 
the loss of personal effic.ency due to the attitude of the 
men and to the application of the eight hours’ day. 


Aviation. 


The success of the flight from Paris to Timbuctoo, 
which is being undertaken in order to demonstrate the 
possibility of opening up a service with an, at present, 
comparatively inaccessible part of Africa, has been com- 
promised by the failure of two of the three machines that 
came to grief in the South of France, ono of them being 
badly damayed when landing in a fog. The third aero- 
plane is continving the journey equipped with wireless 
apparatus and everything necessary for making a photo- 
graphic survey of the desert. Aviation has, in fact, been 
rather unfortunate during the past week, a Blériot 

Mammoth” aeroplane having crashed to the ground 
through the failure of one of the engines 


vent holes for the air. The negative sparking point B is carried 
cooling surface. Holes CC are provided on opposite sides of 


parts can easily be taken apart for inspection and cleaning.— 





British Patent Specifications. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics, 

When an abridgement is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


136,945. January 28th, 1919.—Frep-water InpicaTors, 
J. J. Lassen, 20, Lineoln’s Inn-fields, London, W.C. 

In order to determine the amount of feed water being supplied 
to individual boilers, the inventor places inside the boiler, or 
some outside receptacle subject to the boiler pressure, a V-notch 
tank, and passes all the feed water through this tank. The 
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specification illustrates several means of exhibiting the height 
of water flowing over the notch, which is, of course, a measure 
of the quantity flowing. We reproduce one of the illustrations, 
showing a plain water gauge. The lower diagram indicates the 
means adopted to keep the edges of the V notch clean, a pair 
of brushes being occasionally rubbed across the faces of the 
notch plate.—December 31st, 1919. 


INTERNAL COMBUSTION ENGINES. 


137,008. June 13th, 1919.—AtR-cooteD SparKine Prvas. 
L, Pineschi, Via Napoleone III, No. 2, Rome. 

In this sparking plug arrangements are made to introduce a 
current of air, during the suction stroke of the engine, which 
will help to keep the plug cool. The positive electrode A is 
hollow, and is fitted with a non-return valve at the top. At 
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the lower end there is a centrel sparking point surrounded by 
on @ perforated dome-shaped piece, devised to provide ample 
the body to facilitate the cleaning of the points. The various 
December 31st, 1919. 


TURBINE MACHINERY. 


136,864. October 16th, 1918—Manuracture or BLADING, 
Sir C. A. Parsons, A. Q. Carnegie and M. Bone, Heaton 
Works, Newcasile-on-Tyne, and 8. 8S. Cook, Turbinia 
Works, Wallsend-on-Tyne. 

According to this invention, blading for steam turbines can 
be made, by an extruding process, with the base enlarged for 
the purpose of spacing the blades in the groove. The extrusion 
is carried out in dies, as shown in the illustration, by means of 
a drop hammer or quick-acting press. The length of the blade 
is determined by stops which limit the stroke of the extruding 
ram. The inventors state that they have found that in making 
blades in which a fine edge is required, it is advantageous to 
design the base portion so that its sides, and particularly its 
corners, do not coincide with-the fine edges of the blade. If 
the base is made substantially wider in every direction than the 
blade, and if the whole operation is carried out with. sufficient 
quickness, the metal of the billet remains sufficiently hot 
throughout to flow properly in all parts and permit of a fine 





edge being produced. It has been found by experiment that 
there is @ critical velocity of extrusion above which there is 
risk of seizure in the die. This velocity is dependent to some — 
extent on the size and shape of the extruded piece, and whilst 
therefore a quick process is necessary to avoid too great cooling 
of the billet, during the operation the speed must be such that 
the velocity of extrusion does not exceed such critical value. 
In cases where the blade edges are required to be thinner than 
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can conveniently be formed according to the above method, 
the extrusion orifice may be so shaped as to forin a local thicken- 
ing on the fine edge of the blade, which may be easily removed 
by subsequent grinding. In some cases difficulty may arixe 
on account of the fact that the edges of the blade, and particu- 
larly the finer edge, is extruded in a jagged condition. lt has 
been found possible to overcome this objection by forming in 
the sides of the aperture just above the orifice one or more 
recesses.—December 16th, 1919. 


TELEGRAPHS AND TELEPHONES. 


137,018. July 14th, 1919.—SrLectine Devices For AvrTo- 
MATIC TELEPHONE SysTEeMs, Siemens Brothers and Co., 
Limited, Palace-place Mansions, Kensington Court, D. A. 
Christian, 113, Victoria-road, Charlton, and G. P. Sumner, 
10, Eliot-bank, Forest Hill, all of London. 

The present invention has reference to selecting — for 
automatic telephone systems. In these devices th® spindle 
bearing the wiper arms is lifted to the required level, and rotated 
by a lifting magnet and a rotary magnet, the armatures of which 
operate pawls engaging with the ratchet teeth on the spindle. 
The pawls are spring controlled, and provision is made to bring 
the pawls out of engagement with the ratchet teeth when the 
armatures are in their unettracted—normal—positions. For 
this purpose, stops are provided by which the pawls are pressed 
out of engagement whenever the armatures are released. In 
the quick operation of the magnets consequent on the reception 
of a train of impulses, the pawls, more particularly the lifting 
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magnet pawl, are liable to be thrown over too far when dis- 
engaging, and are consequently not ready to re-engage on each 
energisation of the magnets. In the present invention the 
disengaging movement of the pawl is limited by an abutment, 
so that it is ready to engage when the armature again lifts. 
Furthermore, this abutment may be so placed that when the 
2rmsture is in its normal position, the pawl hes no freedom of 
movement. The drawing shows the frame A, the spindle B, 
which is provided with ennular ratchet teeth C and longitudinal 
teeth D, and the lifting magnet E. The armeture F of the 
latter—shown in the normal position—has a forked extension 
G, the lower limb of which passes through an aperture in the 
pawl H. This pawl is pivoted by a pin K, and is controlled by 
a spring L. Integrel with pawl H is a side wing M, which, as the 
armature F drops to its normal position, comes into contact 
with the stop N, and the pawl H comes out of engagement with 
the teeth C. The upper limb P limits the motion of the pawl, 
and it will be further noted that the abutment is in a position 
such that the pawl has no freedom of movement when the 
armature is in its normal position.—December 31st, 1919. 


LIGHTING AND HEATING. 


111,293. November 8th, 1917—Mertan Vapour ELEctRIic 
Lamps, F. Wolf-Burckhardt, 51, Albanstrasse, Basile, 
Switzerland. 

Metal vapour electric lamps are known in which the current 
supply pins extend directly into the pole arms, Such lamps 
have the drawback that when the lamp is acutely inclined, 
an arc forms at the ends of the supply pins whereby either 
the walls of the lamp are ered or the electrodes are 
partly melted and the gases thus resulting reduce the vacuum 
and render the mercury impure. In the present invention, 
the electrodes are arranged side by side, each ending in & 
capillary tubo, which is open towards one pole arm. ‘The pole 
arm B of the tubular lamp body A is surrounded by the pole 
arm C. The pole arms B and C are thus in communication 
with each other only at the top through the tube A, On the 
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pole arms B and C are arranged extensions D and E, F is the 
conduit for the electrode G, leading to the pole arm 35, and 

is the conduit leading from the electrode K to the pole arm C, 
In each of the conduits F and H is arranged a capillary tube L, 
into which are inserted the electrode pins M and N, the contact 
of which is ensured by mercury. As will be seen, in the burning 
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position of the lamp the pole arms B and C, the extensions of 
the pole arms D and E, and the capillary tubes L are filled with 
mereury. Only at the top, in the tube A, is there an empty 
space for the formation of lighting vapours. The capillary 
tubes L are intended to avoid the formation of an arc between 
the supply pins M and N and the mercury in the interior of the 
lamp.—December 31st, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


136,992. April 10th, 1919.—CO, Apparatus, P. R. Boulton, 
8, Holly-lane, Erdington, Birmingham. 

This gas analysis apparatus gives a direct reading by means 
of the movement of a piston necessary to compensate for the 
loss in volume of the sample, when the gas to be determined is 
removed. The epp:ratus comprises a pump A, manometer B, 
and two absorption chambers C and D. A disc valve E permits 
the various parts to be interconnected in proper order. The 
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sample is first drawn through the desiccating chamber D by 
means of the pump A, and is then forced into the chember C, 
packed with some such substance as soda lime if CO, is to be 
determined. The result of the absorption of the CO, is that the 
pressure above the pump piston, as indicated by the mano- 
meter, is reduced. The extent to which the piston has to be 
withdrawn again before the pressure returns to the normal, is 
&@ measure of the CO, in the sample.—December 31st, 1919. 


MINES AND METALS. 


136,960. February 21st, 1919.—Exvecrric Furvaces, T. H. 
Watson and Co. ‘of Sheffield), Limited, Lancaster-street, 
H. A. Greaves, 25, Raven-road, H. Etchells, 231, Oak- 
brook-road, and W. Travis, 40, Montgomery-road, all of 
Sheffield. 

This invention relates to electric furnaces which have an 
electric connection in the hearth lining of the furnace. In most 
electric furnaces of this type, it has hitherto only been possible 
to operate with @ basic lining, owing to the fact that the materials 
usually employed for an acid lining do not readily conduct elec- 
tricity. The difficulty may be partly overcome by the adoption 
of a water-cooled metal stud in the furnace hearth to collect 
the current without the current passing through the refractory 
material. The present invention has been devised with a view 
of obtaining a conductive acid lining which is highly refractory, 
and which can clso be used t9 collect the current transmitted 
to the lining. Broken chromite, which is a material that will 
conduct electricity, is rammed in the bottom of the furnace to 
@ suitable depth, care being taken in the usual way to ensure 
an efficient electrical contact with the copper connection for 
transmitting the current to the furnace hearth. Above the 
chromite is placed a “ramming” of siliceous material—such 
as crushed silica bricks—mixed with tar or pitch and with or 
without finely divided metel to a depth sufficient to keep the 
bath of metal from contact with the chromite. In practice, 
approximately 6in. appears a suitable thickness for this layer. 
This rammed siliceous mixture, after being “fritted in” by 
the usual methods, readily conducts electricity after the furnace 
has been switched on for a few minutes. The arrangement 


Ps : ; 
, dispenses with the. use of inserted water-cooled metal studs, 
| and, 


further, it is possible to have anfacid-lined furnace in 
which there is an electrical connection in the hearth or lining 
by reason of which automatic reguletion of the electrodes can 
be satisfactorily effected.— December 31st, 1919. 


PUMPING AND BLOWING MACHINERY. 


136,944. January 27th, 1919.—Semi-rotary Pumps, Ashwell 
and Nesbit, Limited, Barkby-lane, Leicester, H. P. Pulsford 
and E. C, Martin. 

With the object of eliminating the suction valve box of the 
usual type of semi-rotary pump, the inventors employ the 


hollow member A, which is move back end forth by the pump 
ing vane coming into contact with it at each end of the stroke. 
—December 31st, 1919. 


MISCELLANEOUS. 


135,818. June 25th, 1918. — Apparatus 
OSMOTICALLY ReEMOvING Liguips FROM MaTERtIAts, The 
Elektro-Osmose Aktiengesellschaft (Graf Schwerin Gesell- 
schaft), Berlin, 8.W. 68, Lindenstrasse 35, Germeny. 

Apparatus for electro-osmotically removing water in which 
the electrodes are stationary and the volume of the drying 
chamber constant, and in which the materials to be trested are 
generally charged under pressure, are apt, especially when made 
of large dimensigns, to suffer from bending of the electrodes 
that limit the drying chamber. This bending has, as a conse 
quence, the irregular charging of the chambers, and therefore 
an irregular passage of current, and in some cases short circuits. 

Such alterations of conditions lead to irregular removal of water 

in the several chambers or in separate parts of the same chamber. 

By the present invention, this objection is overcome by provid- 

ing distance pieces between the electrodes. In the drawing K is 


FoR ELecrro - 


N°135,818 


a cathode frame. On the anodes A, which are formed like 
chambers and have lateral charging openings F, are distance 
pieces D which are made of insulating material. ‘The bolts may 
be fixed by screws L opposite to each other. In order that the 
charging and emptying of the chamber may be performed with 
least resistance, due to the distance pieces, the latter are formed 
as truncated cones, the insulation has rounded edges, and pro- 
jecting corners are avoided. ‘he cathode K is provided on the 
surfaces in the drying chamber with corrugations on which a 
filter cloth T is laid. The distance pieces D, secured to the 
anode A, lie ageinst the corrugations and ensure a constant 
distance between the electrodes A and K. In an alternative 
arrangement described in the specification, the device for 
charging the material to be treated is so constructed that it 
fulfils the function of distance pieces.—December 31st, 1919. 








LAUNCHES AND TRIAL TRIPS 

Losnitz anp Co., Limited, Renfrew, successfully launched 
on the 23rd inst. a large steam hopper barge for the Mersey 
Docks and Harbour Board, Liverpool. 
CorRIENTES; built by Short Brothers; to the order of 
John Black and Co., Limited; dimensions, length 419ft.. 
breadth moulded 54ft. 6in., depth moulded 38ft. 3in.; engines, 
set Parsons turbines, pressure 200 lb.; constructed by North- 
Eastern Marine Engineering Company; launch, Thursday, 
January 22nd. 
Sasor, single-screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company, Limited ; to the order of Royal 
Mail Steam Packet Company; dimensions, length 400ft., 
breadth moulded 52ft., depth moulded 3lft.; to carry 8150 tons 
deadweight ; engines, triple-expansion, 27in., 44in. and 73in, 
by 48in. stroke, pressure 1801b.; constructed by. builders ; 
three Howden’s forced draught boilers, \15ft, 6in. diameter by 


Forthcoming Engagements, 


TO-DAY. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING Dravuurts. 
MEN.—Applied Science Department, Sheffield University, 
‘““ Lubrication of High-speed Bearings,” by Mr. J. Davison, 
7.30 p.m. 

Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
8.W. 1. “ Tank Work in the Army,” by Captain J. Bradford, 
7.30 p.m. 

Roya Instirution or Great Brirat.—Albemarle-strvet, 
Piccadilly, W.1. Discourse on “‘ Landor and the Classic 
Manner,”’ by Professor Sir Walter Raleigh. 9 p.m. 

Tue TecunicaL Inspection Assocration.—Rooms of Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, * The 
Treatment of Steel,” by Mr. James Waite. 7.30 p.m. 


SATURDAY, FEBRUARY 7ru. 

INsTiruTION OF Locomotive ENGINEERS.—Room No. 138, 
Caxton Hall, Westminster, 8.W.1. Paper: ‘ Four-cylinder 
Locomotives,” by Mr. H. Holeroft. 2.30 p.m. 

Roya Instirurion or Great Brirarn.—Albemarle-st:vvt, 
Piccadilly, W.1. “The Astronomical Evidence Bearing on 
Kinstein’s Theory of Gravitation.” Leeture II: “ Displace. 
ment of Solar Spectral Lines.” 3 p.m. 


MONDAY, FEBRUARY 9ru. 
Braprorp ENGINEe@RING Sociwwry.—Hall of Bradford ool). 
nival College. Lecture, ‘* Methods of Conducting Boiler Tesis, 
by Mr. J. E. Lea. 7.45 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS: GRADUA‘ ES’ 
AssociaTion.-——-Storey’s Gate, St. James’s Park, 8.W. 1. Annual 
Lecture, “* Fuels,” by Dr. C, C. Carpenter. 8 p.m. 

TUESDAY, FEBRUARY 10rs. 

INsriruTion or Civit ENGiNgEERS.---Great George-strect, 
Westminster, S.W. 1. Papers to be submitted for discussion : 
‘ Experiments on the Horizontal Pressure of Sand,’* by Mr. 
Ponsonby Moore Crosthwaite; ‘* Overturning Moment on 
Retaining Walls,’ by Dr. Angus Robertson Fulton. 5.30 p.m. 


TUESDAY ann WEDNESDAY, FEBRUARY 10TH anv II ru, 
Kingsway Hall, 
Manutfac- 


British INpbustTRiks. 
W.C. National Conference of 
10.20 a.m. each day. 


WEDNESDAY, FEBRUARY lira. 
ENGINEERS-IN-CHARGE.—-St. Bride’s 11 


Paper, ‘* Coal Saving by 
by Mr. D. Brownlic 


FEDERATION OF 
Kingsway, London, 
turers and Producers. 


ASSOCIATION OF 
tute, Bride-lane, Fleet-street, E.C. 4. 
Scientific Control in the Boiler-house,”’ 
7.30 p.m. 

GounciL.—-Carpenters’ Hu! 
“ The Industrial Situation,” |) 
5.15 p.m. 


INDUSTRIAL LEAGUE AND 
Throgmorton-avenue, E.G. 2. 
the Right Hon. W. Adamson. 

THURSDAY, FEBRUARY 12ru. 

LivERPOOL ENGINEERING SocieTy.—Exchange Station Hotel, 
Liverpool, Annual dinner, 7 p.m. for 7.30 p.m. 

InstTrruTION OF ExecrricaL ENGIneEeRs,—Institution © 
Civil Engineers, Great George-street, Westminster, 8.W. | 
“The Protection of Alternating-current Distribution Systems 
Without the Use of Special Conductors,” by Major K, Edy 
cumbe, 6 p.m. 

(GRADUATES 
** Steeriny 


AUTOMOBILE ENGINEERS 
S.W. 1. Paper, 
8 p.m. 


INSTITUTION OF 
SecTion).— 28, Victoria-street, 
Gears,” by Mr. F. R. Cowell. 

Roya Insrrrution or Great Brrrain.—-Albemarle-strect, 
Piccadilly, W. 1. ‘* Recent Progress in Applied Optics,” by 
Professor A. E. Gonrady (Lecture I1.). 3 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DrauGu 
MEN.—Graminar School, Chesterfield. ‘* The Design of He- 
generative Gas-fired Reheating Furnaces,” by Mr. J. W. Sped- 
ding. 7.30 p.m. 

ASSOCTATION OF ENGINEERING AND SHIPBUILDING DRAUGHTs 
wen.—-Engineering Lecture Theatre, Liverpool University. 
* Gearing Design,’’ by Mr. M. Goronel. 7.30 p.m. 

FRIDAY, FEBRUARY 13ru. 

Junior Institution OF ENGINEERS. —-39, 
5.W. 1. ‘* Gas Manufacture,” by Mr. F, E. Henman. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGH1 
MEN.—Chamber of Commerce, New-street, Birininghan 

Recent Light and Heavy Oil Engines,” by Mr. H. H. Morley. 
7.15 p.m. 


Victoria-stree! 
7.30 pin 


SATURDAY, FEBRUARY 1]4ru. 

Roya Iystirurion or Great Brrrarxn.—Albemarle-strect, 
Piecadilly, W. 1. The Astronomical Evidence Bearing on 
Linstein’s Theory of Gravitation: Lecture IIL, ‘* Deflection o 
Light in the Sun’s Gravitational Field,” by Sir Frank Watson 
3 p.m. 


WEDNESDAY, FEBRUARY 


inp Councii.— Conference Hall, Centia! 
** Evolution of Modern Methods in 


Dyson. 
isrx. 

INDUSTRIAL LEAGUE 
Hall, Westminster, S.W. 1. 
Industry,’ by Mr. W. J. Grosart. 7.30 p.m. 

INSTITUTION OF ELccTRICAL ENGINEERS (WIRELESS 
TIONAL. Meetina ).— Institution of Civil Engineers, Great George- 
street, 8.W. 1. ** Wireless Telephony on Aeroplanes,’’ by Major 
C. E. Prince. 6 p.m. 


SATURDAY, FEBRUARY 2lsr. 


CentRaLians.—-Waldorf Hotel, Aldwych, 
Tickets obtainable from Mr. G. W. 
7.30 p.m. 


SrEc- 


W.C.. 2. 


OLD ~ 
Tripp, 


Reunion dinner. 
Lyndhurst, Hayes-road, Bromley, Kent. 


WEDNESDAY, MARCH 241s. 

INSTITUTION OF Navat ArcuiTEects.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W. 2. Annual dinner. 
7.30 p.m. 

WEDNESDAY, THURSDAY, AND FRIDAY, MARCH 

247TH, 25TH, AND 26TH. 

InsTITUTION OF Navat ArcatTrEects.—Hall, Royal Society o! 
Arts, John-street, Adelphi, W.C. 2. Annual meetings. 








Roya Instirution.~-A general meeting of the members o! 
the Royal Institution was held on Monday afternoon, February 
2nd, Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. ‘The special thanks of the members were returned 
to Mr. A. B. Bence Jones for his present of copies from scientific 
journals of abstracts of Faraday’s Friday Evening Discourses 
used by Dr. Bence Jones in his “ Life and Letters of Faraday. 
Dr. W. H. Bailey, Mrs. Champion de Crespigny, James Camp- 
bell Dewar, Mrs. Dreschfield, &. Bramwell Ehrenborg, and Dr. 
W. R. Parker were elected members, 








llft. 6in. long ; launch, Saturday, January 24th. 
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PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





o. BR ®. 


MINISTRY OF MUNITIONS, 
hY DIRECTION OF THE DISPOSAL BOARD 
(LANDS BUILDINGS, AND FACTORIES 
SECTION), 


FOR SALE, 
ROYAL NAVAL 
AMMUNITION FACTORY 


(ARGYLE WORKS), 
ALEXANDRIA, NEAR GLASGOW, 
DUMBARTONSHIRE. 


This very excellent and exceptionally well constructed 
yREEHOLD FACTORY TO BE DISPOSED OF in 
= Lot. 
The following is a brief description :— 

SITUATION.—About 4 mile from Alexandria Station 
(N.B. and 8S. Rly.), with frontage to the Dum- 
barton-Oban Main Road, along which tramway 
services run from Balloch to Dumbarton, passing 
the property and connecting with the Glasgow 
Corporation tramway system. Distance from Glas- 
gow about 18 miles 

me Y OF LAND. —The total area of the land is about 
53 acres, divided into two portions by a private 
reams The site upon which the factory is 

has been well developed with a view to 
possible extensions. 

CONSTRUCTION.—The front portion of the bafldings 
forming the office block has a handsome red sand 
stone elevation with polished granite columns at 
main central entrance surmounted by clock tower 
with copper covered dome. 

The exceedingly well-arranged workshops are of an 
extensive character and substantially constructed 
in red brick externally and white gl facing 
bricks internally. North light roofs, steel trusses 
supported on steel stanchions, roof part glazed and 
part concrete. Po floors are of concrete with 
asphalt top su 
The principal ‘buildings comprise .— 
Floor area, 
feet super. 
I, at oss cin vs ca snicacass 135,000 
Offices with large Showroom and Motor 


NE Oe wate eOie it 60 0.5 6 Se a:9,50.0 0.400 ,400 
General Store NO ER Oa rere 26,100 
YS Ee ree 000 
Tool-room ...... EEE ere 
IL cies « herp le als ptAh'o om a.40'9 & 3,600 
TRB EE EOD «0 0'sin co sasd WBS os 5 sans'e 27,000 
POR MUNo ko so cngde neue esvee 21,400 
PORE PG Ma bas chidahch ations beta ood ve 27,300 
Joimers’ and Tinsmiths’ Shops ....... 42 000 
Basements under various Shops ...... 43,900 
ES Sh no wae us ce delet > cou > cone 6,900 
BAND oi. 50 Vd. nine go Kes petcces 3,300 
Box Shop (two storeys) .............. 11,300 


‘There is an Engineer’s Residence attached to works, 

and also various smaller buildings, including 

Lavatory Block, Cochrane Boiler-house, Checkers’ 

Office, Shrapnel Filling Shop, Hydraulic Pump- 

house, Fire Station, Weighbridges, &c. 

‘Total floor area of buildings about 425,000ft. super. 
LIGHTING AND POWER.—Electric (public supply). 
HEATING.—Hot air and steam. 

WATER.—Public supply. 

SIDINGS.—Extensive private sidings are laid down 
and run into the factory buildinus. They are con- 
nected with the North British and Caledonian 
Railway. 

Further particulars with plan may be obtained on 
application to the CONTROLLER, Land and Factories 


Section, Disposal mere, < "ate Cross Buildings, 
Embankment, London, ys 

NOTE.—For particulars of other Government 
property for sale, see ‘* SURPLUS, os price 3d., at all 


bookstalls, or by quarterly a scription of 23. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
S.W.1, 


2 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender, 
CONTRACTORS’ PLANT, 


LYING AT NEW MECHANICAL TRANS- 
PORT DEPOT, SLOUGH, 


Comprising the following :-— 
2-Ton Loco. Cranes, by Both D. Bell. 
5-Ton Ditto, Ditto, by Smith and (Grafton). 
3-Ton ag Ditto, with grab, standard gauge. 
Whittaker Navvy 2-yard Bucket. 
2 and 5-Ton Hand Crabs. 
Petrol no ga Engines and Pumps of different 
sizes and makes. 
Loco. Engine, 2ft. gauge. 
Petrol Tractor 2ft. gauge (Dorman and Stafford). 
Pumps by Tangye, Evans, Pulsometer and others. 
Winget Concrete Block-making Machines, with 


Pallets, &c. 
Winget Mixer, 3 cu. ft. complete with 2} H.P. 
Petrol Engines 

Side Tip. Wagons, Standard gauge 

Bin Yards, 20 Ib., 2ft. gauge. 

Refuse Destructors. 

TENDERS CLOSE 10 a.m. FEBRUARY 28th 


Ref. G. 13! 

Pull particulars of the above, together with Tender 

to view, can be obtained on appli- 
OL, ¥ ig Charins 


.—For bpm aa of other Government Pro- 
nerty for Sale, see URPLOS,” price 3d. at ail 
bookstalls, or by asecerty subscription of 2s. post 
free, payable in advance the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London. 
8.W. 1. 2901 _ 








[the National Foremen’s Asso- 
CIATION ef the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An A iati ifically fomed to look after the 








interests-of Foremen in oeae Gapervisory Capacity. 


Offices 
4, High Holborn, 
7 London W:C, 2. 
2018 


All gommaniestions to 


c. AB 


MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION) 


Fo Sale by Public Tender, 
PLANT & MACHINERY. 


Tenders to be received not later than 10 a.m., 


February 28th 
STEAM WINCH, 
by Sykes, Lot No. 78, two cylinders on ch led 


° ’ . . 
ection Engineers for 
RAILWAY CONSTRUCTION 

REQUIRED by _ the GOVERNMENT 

of the FEDERATED MALAY STATES, 

ve! two years’ service in the first instance, with 
ible extension. Salary £400 per annum, with 
uty allowance of £40 per annum, or £450 per annum 
with duty allowance of £45 per annum, according to 
qualifications, experience, &c. A war bonus of 20 per 
cent. on salary and duty allowance is at present pay- 


able. 
Candidates, preferably single, between the ages of 
25 and 45, who must be fully qualified Railway Engi- 
neers, capable of carrying out the construction of a 
section of line, should apply in writing, giving brief 
details of age and experience, not later than seven 
days after the date of publication of this ee, 
ment, to the CROWN AGENTS FOR THE ao 
4, Millbank, S.W. 1, quoting M/F.M.S. 9529. 3036 





irons and sleepers, vertical — i by ee “ge 
four-wheeled trolley, 5000ft. 6 mm. steel ri 

i ag at the KITE BALLOON SCHOOL, "TDD. 
Ref. G. 1986, M.K. 22023. 


EDGE RUNNER MILLS. 
Grinding Mit. end runners, ad and pestle of 
Vedgewood, as No. 5 on their catalogu 
Lying at the ROYAL GUNPOWDER ee wag 
(Lower By WALTHAM ABBEY. Ref. G. 1676, 


M.K. 17 
BOOT MACHINERY. 


AP) Machines with C.I. stands. Ref. M.K. 

1523/7 
ent Sheers Power Presses. Ref. MK. 
18520/18522. 7 
21543/4 (16 


eno Wa as ae Machines. Ref. M.K. 


alto; 
Lying at the R.A.C.D., PIMLICO. Ref. G. 1558. 


DISINFECTING MACHINE, 
petrol driven, by Clayton and Co., Type M., com- 
plete with two lengths of armoured hose, each 15ft-~ 
long, with couplings. The gas from this machine is 
eae within 20 minutes. Ref. G. 1977, M.K. No 


a at the BARRACKS, OSWESTRY, 8.D 


SILICOL PLANT AND TANK, 
Admiralty Type B., for the production of hydrogen 
gas, constructed by Messrs. S. Cutler and Sons, to 
produce 10,000 cu. ft. per hour. Overall dimensions 
20ft. by 11ft by 20ft.. comprising “soda tank and 
tray, generating chamber. water storage tank, 
scrubber and separator. 4+ H.P. motor for driving 
the stirring gear, complete with starter, piping, 
valves, staying, &c. Overall dimensions of tank, 
staying, 4 built of 9in. by 4in. timber. Ref. 
G. 1832, M.K. 2149 

Lying at the BALLOON STATION, SHEERNESS, 
Fuller particulars of the above, togetler with Tender 
forms and permits to view, can be obtained on applica 
tion to the CONTROLLER, D.B.1.e., Charing Cross 
a em Buildings, W.C. 2 
—For particulars of other Government 
senate” for sale, see ‘‘ SURPLUS,” price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Se ap ed of Munitions, Whitehall-place. -London, 
8S W.1. 2852 


Heriet- -Watt College, Edin- 


BUR 
INSTRUCTOR REQUIRED in the subjects of 
ELEMENTARY MATHEMATICS, ryt aged MECH 
ANICS, and ENG INEERING DRAWING, to take 
classes for demobilised Co parapener Temporary 
ge tree at the rate of £200 
plications, with full pertioniags. to. be_ lodged 
with the PRINCIPAL of the College not later than, ome 
morning of Tuesday, 17th February. 


London County Council.—There 


is a VACANCY at me L.C.C. School of acineer. 
is and Navigation, High-street. Poplar, E., for 
OLE-TIME TE ACHER of ELECTRICAL. ENG. 
EERING and PHYSICS for the Day Technical 
School and Evening Classes. Experience in practical 
engineering, laboratory work, and class teaching is 
desirable. The candidate selected will be required to 
take up his duties after Easter, 1920. Commencing 
salary, £225 to £315 a year, according to qualifications 
and experience, rising £330 by yearly increments 
of £15, ae by £10 increments to £440 a year. 
will be given to candidates who have 
——— oF citempted to serve with His Majesty's 





Fo 

Appileation forms may _ be ontoingt | a the Educa. 
tion Officer (T.1), Education ffices, Victoria 
Sesbenkment, W.C. 2 (stamped a J foolscap 
envelope necessary). 

Forms must be returned by 11 a.m. on 23rd 
February, 1920. Canvassing disqualities. 

S BIRD, 

2979 Clerk of the London County Council. 
The Technical College, Lough- 
OROUGH 
H. SCHOFIELD? M.B.E., B. Se., A.R.C.Sc.,. 

C.B., Principal. 
APPLICATIONS are INVITED. for the POST of 
— D of the COSTING DEPARTMENT. It is 
ed as essential that candidates shall have had 
Workshop Experience and have held positions of 
responsibility in the Costing and Estimating Depart- 

— of engineering firms of repute. 
‘orms of application may be obtained from the 
PRINCIPAL at the College, and must be ee se 

him not later than the Ist March, 1920. 








OC il Service Commission. 

—FORTHC core; EXAMINATION.—- 

SSISTANT Fr XAM 1INERS in the 

PATENT OFFICE (20-30), 4th MARCH. 

The date specified is the latest at which applications 

can be received. They must be made on_ forms 

to be obtained, with particulars, from the SECRE- 

TARY, Civil eas Commission, Burlington- oem 
London, _W. 247 





ie Executive EE 2nd 
e 


- rade, REQUIRED _ for the 
NIGERIAN GOVERNMENT, Public 
Works Department, for two tours, each 
of 12 months’ service, with possible has pe Salary 
£750 a year. Free quarters and first-c passages 

Liberal leave in England on full enlary, gar Ba ony 
age 30-45, who must have had experience as Civil 
Engineers in the Design and Construction of Power 
Stations and similar works, including large Brick 
Chimneys and the Laying of Electric Cables, should 
apply in writing, giving brief details of experience 
and age, not later than seven days after the date of 
this be 5765 5g to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London,~ 8.W. 1, 
quoting M/Nigeria 9582. 3104 


Executive Engineers, 
Grade III., Public Works Depart- 
ment, REQUIRED by the GOVERN@4 
MENT of the GOLD COAST for two 
tours, each of 12 months’ service, with prospect of 
permanency. Salary £350-£10-£400, with a war bonus 
of £170 a year. Free single quarters and first-class 
passages. Liberal leave in England on full salary. 
Candidates, age 23-35, who have passed the 
A.M. Inst. C.E, or other qualifying examination, or 
have had previous experience in the Colonies as Civil 
Engineers, and who have had practical and general 
experience on Public Works, should apply in writing 
not later than a week from the date of this advertise- 
nal siving brief details of experience and age, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, $.W. 1, quoting M/Gold Coast 9340. 
310 
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Royal yal Air Force. — 
UIRED : — ARMOURERS, 
CARPENTERS,» 7 CLERKS, OKs. 

FABRIC WORKERS, INSTRUMENT REPAIRERS. 

PHOTOGRAPHERS, RIGGERS, HOSPITAL ORDER- 

LIES. VULCANISERS, WIRELESS MECHANICS, 

















WIRELESS OP) ERATORS. Pay 3s. '. 188. per day. 
R OF RE 


—Apply, INSPECTO CRUITING, 4, 
anrletta-chress, London, W.C. 2 2468 
C3 ARR pad are INVITED for 

pre tg i as INSTRUCTOR 
F LIE INANTS in the Royal Navy. 

Candidates hig be under 30 years of age, have had 
a University training, and have taken an Honours 
Degree in Mathematics, Science, or Engineering ; they 
should also have had some teaching experience. 

The rates of pay are from £365 per annum on entry 
to a maximum of £949 per annum as Instructor Com- 
mander, Promotion, by selection, to Instructor 
Captain is also open, with a maximum of £1277 per 
annum. 

Retired pay, to officers over 40 years of age, after 12 
years’ service, ranges from £300 per annum for an 
Instructor Lieutenant to a maximum of £900 for an 





oyal Navy 


Instructor Captain, according to length of service, 

Service pension is also allowed to ae if invalided 

before becoming eligible for retired p: 

For tyres parcolers apply in the | first ipatenee to 
RY OF se ADMIRA = 


The Technical College, Lough- 


OROUGH 
H. SCHOFIELD, M,*- = & iB. Sc., A.R.C.Sc., 


pal. 

APPLICATIONS are INV Ith D "for the POST of 
HEAD of the HEAT TREATMENT LABORATORY 

In addition to theoretical qualifications, it is 
regarded as essential that candidates shall have had 
considerable practical experience in the Heat Treat- 
ment and Hardening of all classes of Iron and Steel, 
also the Manufacture of Malleable Iron. 

Forms of application may be obtained from the 
PRINCIPAL OF THE COLLEGE, and must be 
returned to him not later than the ist March, = 





TheGe General Engineering College, 
PENYWERN-ROAD, 8.W. 5. 

REQUIR Xp. competent INSTRUCTOR in_ the 
DRAWING- OFFICE + j Paublects, geometrical, solid and 
elementary mechanical drawin 
Applications to ine Principal. J. H. REEVES, , M.A 

2917 


[J niversity of London.—Gold- 
SMITHS’ COLLEGE. 
WAR MEMORIAL. 

A permanent memorial is to be erected in the above 
College to old students (day and evening) who fell in 
the war. Anyone in possession of authentic informa- 

tion = — help the War Memorial Committee 








will oblig sending full particulars to the 
WA RDEN. “Gollamiths” College, New Cross, S.E, Bo 
923 
W orcester Education ak 
MITTEE. 


VICTORIA INSTITUTE SCIENCE 
AND TECHNICAL SCHOOL. 
Headmaster: J. NEWTON FRIEND, D.Sc. 
APPLICATIONS are INVITED for the POST of 
ASSISTANT ENGINEERING INSTRUCTOR. Initial 
salary £280 per annum, with prospects of increase. 
Further particulars may be obtained from the 

Headmaster. 
Applications should 
February 25th. 
THOS. DUCKWORTH, 
ey for Higher erate. 
Victoria Institute, Wor orcester 39 


Burma Railways Company, 
LIMITED. 


The Board of Directors of the Burma Railways 
Company, Limited, —_ prepared to receive TENDERS 
for the SUPPLY oi 

(a) 73 Tons SPRING STE. 

(b) 114 Tons x are MATERIAL, 

(c) 707,500 DOG 
For each copy of the 'speciications (a) a fee of 10s. 
will be charged, and for (b) and (c) a fee of 20s. each 
will be charged, which fees are not returnable. 
Tenders, enc in sealed envelopes, addressed to 
the ‘‘ Chairman and_ Directors,.’’ and endorsed 
‘Tender for Spring Steel,’’ ‘‘ Steel Material,’’ or 
“* Dog Spikes,’’ as the case may be, must be delivered 
at the Company's offices not later than Twelve Noon 
on Friday, 20th February, = The Directors do 
not bind themselves to accept any or- the lowest 
Tenders, and reserve the right to divide the orders. 

51 Tons of the Spring Steel and 65 Tons of the 
Steel Material are urgently required in Burma. 

By order ¢ the Board, 


reach me not later than 





Man: aging Director. 
199, Gresham House, 
Old Broad-street, London, B.C. 2 


PUBLIC NOTICES 





(ity of Belfast. 
ELECTRICITY DEPARTMENT. 
The Cognenetion. oat te TENDERS for i MANU- 
Latah wae B EL. RY and ERECTIO at the 


Harbour Po eae Station, Belfast, “hs @ COAL- 
i ‘ANDLING PLANT, under Section “‘ K.”’ 
the specifications and other particulars may. be 
obtained on application either to ,Messrs. Preece, 
Cardew and Rider, 8, Queen Anne’s Gate, be 
minster, 8S.W.1, or to Mr. T. W. Bloxam M.LE.E 
City Electrical Engineer, Belfast. 

Tenders, upon the presented forms, must be lodged 
in the Town Clerk’s Office, City Hall, Belfast, not 
later.than Monday, 22nd March, 1920. 

The lowest or any Tender will not necessarily be 


be obtained for every 
Tenders sent by post 


R. MEYER, 
Town Clerk. 


accepted. 

An official receipt must 
Tender delivered by. hand. 
must be registered 


3117 
;idinburgh Corporation Fire 
BRIGA 


MOTOR-PROPELLED FIRE ESCAPE AND LIGHT 
MOTOR LORRY. 





ESTIMATES are INVITED for the SUPPLY of a 
MOTOR-PROPELLED FIRE ESCAPE, engine to be 
capable of developing not less than 65 B.H.P. 
LADDERS, mechanical extension to a height of 85ft., 
and a CHASSIS for a LIGHT ag LORRY 
14 to 2 tons, and not less than 35 B.H 

Specification and full particulars ~ ool be obtained 
from the Firemaster, Fire Brigade Headquarters 
Edinburgh. 

Tenders must reach the Town Clerk, City Chambers, 
Edinburgh, not later — =e February, 1920. 

GRIERSON, 


Town Clerk. 


2872 


ine. County Council.—The 


——— invites TENDERS for tne SUPPLY of 
unboat ’’’ Type STEEL BOILERS with 

FURNACE “FITTINGS, SMOKE-BOXES, UPTAKES 
&ec., for one of the Woolwich Ferry bodts. ze 
specifications, bills of quantities, form of Tend 
drawings, &c., may be obtained on application to the 
Chief Engineer at the County Hall, Spring Gardens, 
$.W., upon payment to the Cashier of theCouncil of the 
sum of £3. his amount will be returnable only if 
the tenderer shall have sent in a bona tide Tender and 
shall not have withdrawn the same. Particulars may 
be obtained on personal application, and the drawings, 
specification, and other contract documents may be 
——— at the County Hall before the payment of 
the fee. 

Tenders must be upon the official forms, and no 
Tender received at the County Hall after 4 p.m. on 
Monday, #th March, 1920, will be considered. 

The Council does not bind itself to accept the Jowest 


or any Tender. 
JAMES BIRD, 
2998 Clerk of the London County Council. 


= of Bristol. 


Pres AIN BARGES. 
Docks munittee are prepared to receive 
TENDERS hy “the: CONSTRUCTION 
ay B ge me yy —_ about 100ft. long, 25ft 


City Chambers, Edinburgh, 
3rd February, 1920 











of — 

ENDERS ARE INVITED FOR 
THE BARGER "BUILT IN STEEL AND ALTERNA- 
TIVELY IN FERRO-CONCRETE 

On and after Friday, the 13th day of ‘February. 
1920, a copy of the form of Tender, general conditions. 
specification, and a copy of the contract drawings can 
be obtained from the undersigned on production of a 
receipt showing that a deposit of £5 has been paid to 
the General eo and Secretary of the Docks Com 
mittee, Dock Office, 19, Queen-square, Bristol, to 
whom all pn must be made payable. The deposit 
of £5 will be returned to all bone fide tenderers. 

The Tenders must be enclosed in a sealed envelope 
endorsed ‘* ‘fender for o> Barges’ and addres 

to the General M y of the Bristol 
a Conumittee, ‘Dock. ” Ofiice. 19, Queen-square. 
Bristol, and must be delivered to him accompanied by 
all the prescribed documents and drawings before 
10 a.m. on Friday, the 5th day of March, 1920. 

THOMAS A. PEACE, 








Engineer. 
Engineer’s Office, 
Avonmouth Docks, 
10th February, "1920. 3031 
heftield Corporation Water- 


WOR 

EWDEN VALLEY RESERV OIRS. 
WANTED AT ONCE, Good SECOND-HAND 
STEAM LOCOMOTIVE, dia. of inside cylinder 12in., 
stroke about 17in., dia. of wheels about 3ft., boiler 
pressure not less than 140 Ib., gauge 4ft. 83in 
Particulars and price, GENERAL MANAG ER 
Water Department, Town Hall, Sheffield. 3053 





PUBLIC NOTICES (continued) 
Page II. 
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SITUATIONS OPEN 
Pages Il. and III. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &c.. WANTED 
Page IV. 


FOR SALE 

Pages VIII., CVII, and CX. 
AUCTIONS, 

Pages CVIIL, CIX., and CXIV. 


PREMISES TO LET OR WANTED 
Page CIX. 


WORK WANTED, Page Cx. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 


For Advertisement Rates see 
page 169, col. 1. 
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hitehall, S.W. 





12th February.3 1920, ; 3075 
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PUBLIC NOTICES 


South Indian Railway 


The COMPANY, Limited, are prepared to receive 
TENDERS for the SUPPLY of— 
LOCOMOTIVE DUPLICATE PARTS. 

Specifications and forms of Tender may be obtained 
at the Company's Offices, Finsbury-pavement House, 
London, E.C. 2. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited. 
marked ‘ Tenders for Locomotive Duplicate Parts,’’ 





must be left with the undersigned not later than | 


2 p.m. on Tuesday, the 2tth February, 1920. 

A charge. which will not be returned, will be made 
ot ‘S0s. for each copy of the specification. Copies of 
the drawings may be obtain the office of Robert 
White, Esq., M. Inst. C.E., Consulting Engineer to 
the Company, 3. V efaria stqeet. Westminster, 8.W, 

y Order 
W. B. REYNOLDS, 
For Managing our 
Finsbury-pavement House, E,C, 2 3000 


[he Great Central Railway 


PANY are prepared to receive OFFERS pl 
the REMOVAL of the OLD BRIDGE which formerly 
carried the Great Central Railway over the aves 
‘Trent at Keadby, Lincolnshire. The material te be 

removed consists approximately of 360 tens of wrought 
iron girder work, 390 tons of cast 
cylinders, and some 50,000 





in dolphins and river staging 
Drawings ean be seen and particulars obtained on 
application at the office ef the Chief Engineer of the 
Great Central Railway, Marylebone Station. santa, 
-W. 1, on and after Manday, the 9th a 
Offers. on the preseri form, to in sealed 
a so as to reach Mr, JAS. *OAMPLELL 
sa Central Railway, Marylebone Station. 
. 1, on or before Thursday. 4th — 
5 





Borough of Kir ng’s Ly. nn. 


The Biovziotty Committee invite mer. for the 
s PLY and HRECTION of ONE LANCASHIRE 
ILER, SOft. by 8ft., complete with Superheater 

Stasi ong Feed-water Pi ing, &c. 
specification, 
can “4-4 obtained from the undersigned on payment of | 
® deposit of One Guinea, which will be vemenee 7 
of pose fide Tender. Tenders, sealed 
endorsed, must be received not later than want 
Friday, Webrosrz a 
. JACKSON, 
Borough Electrical Kaainesr. 
Electricity Works, King’s Lynn. 91 


T*s Trustees of the Clyde de 


Lighthouse invite INQUIRIES or = 
or of their DREDGER, “ IAM dH. 
QAEB BURN, * in excellent order. now - or on the 
Clyde. capable of dredging 500 tons per hour at 42ft. 
depth, self-propelling. speed 5 knots. f 
buckets, large and small. 

Further particulars sae Lag vessel from Messrs. D. 
and C. Stevenson, C.E., 84, George-street, Edinburgh. 

Inquiries for NS or hire to be made of the under- 


signed. 
J. F. ANDERSON, 

Clerk to the Trustees. 

137, St Vincent-street, Glasgow. 2650 


he South Staffordshire Water- 


WORKS COMPANY __ invite OFFERS 

for the TWO CORNISH PUMPING ENGINES at 
their Wood Green Station, near Walsall The steam 
cylinders are 65in. diameter by 10ft. stroke, and two 
pumps double-acting 204in. diameter by 10ft. stroke. 
a FIVE LANCASHIRE BOILERS, 30ft. by 
6ft. Yin. 

The offer to include taking down and removal. 
There is a railway siding on site. 

For aeaeans to view, apply— 








D J. DIXON, M. Inst. C.E 
Engineer. 
Paradise-street, Birmingham. 2816 


(ity and County of 


APPOINTMENT OF TWO DISTRICT 
SURVEYORS. 


The Sanitary and Improvement Committee of the 
Corporation of es invite APPLICATIONS for 
the abeve APPOINTMENTS 





Candidates must not 4 less than 28 nor more than 


42 years of age, and should either be Associate 
Members of the Institution of Civil Engineers, or have 
obtained the Testamur of the Institution of Municipal 
and County Engineers, and, other things being equal 
preference will be given to applicants who saw 
service in the war, 

The commencing salary will be £250 per annum 
plus, the Civil Service rate of war bonus (£60 plus 
30 per cent. of salary), rising by two annual incre 
ments of £25 on efficient service being rende: 

Particulars ef the duties to be performed may be 
obtained on application to this office. 

Applications, accompanied by eopies of three recent 
testimonials, enclosed in an envelope endorsed 
** Appointment ef District Surveyors,"" must reach 
this office not later than the = —- 

LESSEL 8S. McKENZIE, 
A.M. Inst. C.E., 


City Engineer oon Survey or. 
e3, sienna square, Bristol. 


City. of Birmingham. 

he Salvage Committee of the Corporation 
invite ARF ICATIONS for the POSITION of WORKS 
ENGINEER. 


The person appointed will be responsible for the 
Maintenance and Repair of the Refuse Destructors and 
of the Steam, Petrol, and Electric Vehicles, and the 
Steam and Electrical Plant of the Department 
geenerally. 3 

He must have had experience in lay-out of New 
Plants, and be capable of supervising large numbers of 
men and controlling the workshops of the Department. 

e salary will commence at £500 per annum, 
inclusive of any bonus now being paid in the Cor- 
poration service or at present under consideration. 


The candidate appointed will be required to devote | 


the whole of his time to the service of the Corporation. 
He must not be overy forty-five years of age, and will 
be required to contribute to the 
scheme after medical examination 
report. 

Applications, 
Department, accompanied by copies of three recent 
testimonials, to be sent tothe undersigned not later 
than Thursday, 26th February, 1920, endorsed 
* Works Engineer.”’ 

Canvassing, either Jdirectly or indirectly, 
disqualification. 


and satisfactory 


will bea 


JACKSON, 
Superintendent. 


JAS 


Salvage Department, 
Council House, Birmingham, 


February, 1920. 3060 


(Jounty Borough of Hudders- 


APPOINTMENT oF “Hite ENGINEERING 


SSIST. 

The Corporation invite APBLIC ATIONS for the 
APPOmrEtes in the Borough Engineer’s Depart- 
ment of CHIEF ENGINEERING ASSISTANT, at a 
salary of £350 # annum. 

The person appointed must be thoroughly qualified 
to fulfil the duties of the office, 
may be obtained on application to 
Engineer. 

Applications, in candidates’ own handwriting, 
giving full particulars as to experience, age, present 
and previous appointments, accompanied by not more 
than three recent testimonials, to be addressed to me, 
the undersigned, 
the 18th February, 1920. 

Canvassing will disqualify. 


By Order. 
K, F. CAMPBELL, M. Inst. C.E., M.I.E.E.. 
Borough Engineer and Surveyor. 


2928 





Huddersfield, 


3rd February, 1920. 


ironwork ip | 
cubic feet of timber | 
work and the small ironwork in connection therewith 


rawing and form of Tender | 


two sets of | 


Bristol. 


superannuation 


on forms to be obtained from the | 


particulars of which | 
the Borough | 


not later than 10 a.m. on Wednesday, | 


G. R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(Plant and Machinery Section.) 


| FOR SALE BY PUBLIC TENDER 


Oil Fuel 


Installation. 


|Tenders are invited for the following :— 


ADMIRALTY OIL FUEL 





INSTALLATION AT 


| POINT LAW, ABERDEEN, 


| Consisting of STEEL OIL STORAGE TANK, 70ft. dia. by 30ft. deep, capacity 

3142 tons, with outlet and pipe lines to Mearn’s Quay (River Dee) and Albert 

Quay (Tidal Harbour) ; about 796 lin. yards C.I. Spigot and Socket Pipes, 5in.. 

10in., 12in. dia.; ‘and 113 yards special Flanged Pipes, din., 10in., 12in., 15in. 

n | dia., Sluice Valves, &. PUMP HOUSE, 34ft. by 28ft., of moulded concrete 
‘blocks, electrically lighted, with 5-ton overhead travelling crane, horizontal 

\three-throw double-acting oil pump and motor. A concrete retaining well, 
| about 524 lineal feet by 10ft. high, surrounds the site. 


The Installation is erected on land the property of the Aberdeen Harbour | 
 cietaahbaddinie and if purchasers desire to use installation on present site, the 


rent and other conditions of lease are to be subject to arrangement with the | 


| Commissioners. 


Drawings and Specifications can be seen, and further particulars, permits to 
view and Tender forms obtained from the CONTROLLER, Plant and Machinery | 
Section of Disposal Board (D.B.1.e.), Charing Cross Embankment Buildings. 
Charing Cross, W.C. 2. 


TENDERS FOR ABOVE CLOSE FEBRUARY 23rd. 


NOTE.—For particulars of other Government property for Sale, see ““SUR- 
PLUS,” price 3d., at all bookstalls, or by quarterly subscription of 2s. post | 
free, payable in advance to the Director of Publicity, Ministry of Munitions, 
Whitehall-place, London, S.W. 1. 2672 








MINISTRY OF MUNITIONS. 
DIRECTION OF THE DISPOSAL BOARD. 


(Miscellaneous Stores Section.) 


BY 








| subsequent experience, with 
| testimonials, certificates, &c. 


On. 
| struction Work .on 


net than a ener? the 23rd February, 1420. 


| eabaiahed subject to_ their passing a strict 
| examination by the Company’s Consulting Physici 


—_— 


PUBLIO N' OTICES 











Revetian Government. 
er PUBLIC WORKS. 
were WAGER REQUIRED for Goveruniey 
Candi ates ar the fohowins qualif, 
tions : AMT M.E. or B.Sc. (Engineering 
or ar 6 “22 yk held previous post ag 
Manager or Assistant Manager of large Engineering 
Weeks 5 must be good Organiser and have 
good commercial experience. Age between 30 and 49. 
Salary tk. 576, rising to £E.840 per annum, plus war 
bonus according to regulations in force (at Prevent 
£E.192 on starting salary). (£H.1 equals £1 Os. 6, 
sterling.) Post permanent and A ne iy é 
Applications, stating briefly experience, and enclog 
ing copies only of certificates and testimonials, to jj» 
id to Sir A. L. IBB, K.C.M.G., Quee, 
Anne's ambers, Broadway, Westminster, Loudon, 
.W. 1. Envelopes to be marked ‘‘ Works Manav rey ' 
796 
gg —— Wa ater- 
WDEN VALLEY SERVOIRS. 
ENGINE ERING DRAU nse AN; practical ex, 
perience on similar works essential 
Apply, stating age, qualifications and = salary 
| required— 
| WILLIAM TERREY, 
General Manazer, 


Water Department, 


Town Hall, 
The 


Sheffield. B0TR 





Assam- Bengal Railw ay 
COMPANY, LIMITED, 
THRER ASSISTANT ENGINE ERS. 
| The Directors are arn to receive APPLICA 

TIONS, BY Ler ~Y, from duly qualitied Caidj 

dates for POINTME T on the above Railway as 

ASSISTA ENGINEERS, in the Way and Works 
Seontusah. in India. Candidates must have 
ee he a good general and technical education, and 

| have passed the Associateship Examination of the 
Institution of Civil Engineers or possess an exempting 
Degree, in addition to which they must have had at 
least one yar? experience on a British Railway as 
Assistant Engineer or have served a pupilage to the 
same, or, as an alternative, have had at least one 
year’s experience in the field with the Royal Engineers 
on active service. Terms: A 3 years’ Pet in 
the first instance, on a commencing salary of Rs 150 

‘0 Rs , according to qualifications. A first-class 
fone passage to India is allowed, and salary com 
mences on day of sailing, 

Offieers who have suffered disablement through 

wounds. provided their disabilities will not interfer: 
with the proper performance of their duties, will be 
| eligible. Age must not exceed 28 years 

Applicants must give a full record of their career 
in chronological order, with dates, giving detail. o/ 
their general and technical education, training «nd 
COPTES ONLY of any 

which they may have 
in their possession, and detailz of service with H.4. 
Forces should be given. 

Applications will also be considered from men ho 
have experience on Survey AN n 
Foreign or Colonial inva, 
instead of as Assistant Engineer on Open-line = n 
tenanee, but preverence will, other things being equ 
be given to the latter. Full particulars, stating : 
whether married or single, salary asked for, &c., s 
set aut above, should be sent to the undersigned not 


finally 
medical 








Selected candidates will only be 


By order of the Board, 
OSWALD I. MILNE, 
Secretary 
Bishopsgate House, 
80, Bishopsgate, F.C. 2. 


TO RETIRED NAVAL OFFICERS. 


Ap Association has ~~ been 
FORMED to SAFEGUARD the INTERESTS 
of all COMMISSIONED OFFICERS who have served 
in the ROYAL NAVY and ROYAL MARINES, as well 
as their WIDOWS and CHILDREN.—For particulars 
write to SEC., A.R.D 8, Victoria-street, 8.W. 1 
Ad meeting, R, w.8.1.. 2.30 P.m., 26th Fehruary 
$03") 


3074 








SITUATIONS OPEN 





Wen. pNALY WAL ft CHEMIST for CEMENT 


urate ; prev ious cement 
experience desirable. aaa at Peay pon aud salary to pes 437 
Merison’s Advertising Agency, Hull. 366 A 


ANTED, an ASSISTANT ENGINEER, with Expe- 

rience in the Design and Laying-out of Hydraulic 

Plant for a Press Shop. State age, experience, and 

salary required Ky Box 66, Wheeler's Advertising 
Keeney. Manchester. P308 a 


JANTED as ASSISTANT for a SAW MILL in the 

East. a well-educated Young Man, age alwut 

if possible, Saw Mill 

@ liberal salary will be paid to a man 

a necessary ualifications. Pav rite, Box 
X.X. x" ** c/o Davies and Co., Finch-lane, E.C. 3 

3001 A 








| yes Enterprising REPRESENTATIVE with 


SURVEYING & DRAWING 


good connection Motor Engineers; repetition 
&c,.—Address, 2970, The 
2070 A 

SUPER 


work, brass, 
Engineer Office 
JANTED, First-class MACHINE SHOP 
INTENDENT; must be possessed of initiative. 
expert in latest quick production methods on modern 


gun-metal, 





| tools, and experienced in motor car manufacture 


INSTRUMENTS 


IN QUANTITIES OR SINGLY. 
Including :— 
THEODOLITES, GRADIOMETERS. 


LEVELS by leading London makers (new & slightly used). 
LEVELLING STAFFS. 


| Address, 2869, The Engineer Office. 


| suit, 


| rience and stating "4 Zenaire x1, to * 
| Btreet’s, 30, Cornhill, B.C. 3. 


WANTED. 


| Steam 
| Must be able to formulate schemes and estimates «1! 


2869 A 


SENIOR 
extensi\« 





7JANTED for iar e Updertaking in Spain, 
MECHANICAL ENGINEER, with 


} experience Souriian and et of Railway Plant 
| and Heavy General Machinery. 


One acquainted with 

civil engineering preferred or civil engineer wide!) 

experienced in mechanical engineering problems mixht 

Age 30 to 45. Knowledge of Spanish essenti:! 

-Write, with ful! particulars of training apd ex 
_ ae ie ae 


807 6A 


‘ENGINEER, Experienced in ‘Maint« n 
ance of Overhead Electric Cranes, to TAh! 
CHARGE of a large number of ORANES and MEN 
employed on them in steel works in Midlands. Must 
not object to week-end work.- State age, experien 
and salary required.—-Address, 8113, The WBngincer 
Office. $134 
faRTsD for eptia, onan CIAL ENGINERT. 
age 2 wit® good knowledge «' 
es oll , WA, ‘on General TFngineerit 





1 


| advise customers as to choice of machines, &c., «1 


CROSS STAFFS & RANGING RODS. 
STEEL & LINEN TAPES. CHAINS, 
CASES OF DRAWING INSTRUMENTS. 
LOOSE DRAWING INSTRUMENTS. 
|ENGINEERS’, ARCHITECTS’ & SURVEYING SCALES. 
| TEE & SET SQUARES, PARALLEL RULERS, etc. 


Earl's Court | u 


| ENGINE R, with 
| Plant Machinery ; 
| nished quarters and passage paid.- 


‘Can be seen-on application to the Controller, D.B.5c., 
Exhibition, S.W. 


| NOTE.—For particulars of other Government Property for Sale, see “SURPLUS,” 

price 3d., at all bookstalls, or by quarterly subscription of 2s. post free, payable |: 
in advance- to the Director of Publicity, Ministry of Munitions, Whiteha!l- 
| place, London, 8.W. 1. L087 





' giving full particulars as to experience, 


in first pla 
copies 
references, age, &c., 3096, The Engineer Office. 

a 8006 A 


7ANTED for New Cement Works in Inx 
ASSISTANT MECHANICAL and BLPOTRIC rv 
practical knowledge of Ceme! 
three years’ agreement, with un/u' 
State age, salary 

Willing’s. 


demonstrate their working.—Address, 





required, pnd A es enaares te Box 990, 


| Strand, W.C 2065 A 





ANTED, SEN ENGINEER, Good 

ith seme knowledge of Build 
Inowleds e of Engine-room an! 
on. — Address, aitite ‘ull detai!s 
’ ane. hr at 


e 
ng and. firs 
Machine goat Tastella 
of experie ces, Salary requi 
liberty, 2054, Eagineer Office. 


was D MANA GER for Lancashire Ensingerin: 
r Brass AShine Works employing about 

70 hands eeutial: of costing, experience ©! 

handling rien Seocel ag over 40 years of age: 

stating fu partic ished selary counted. Soe2, T° 

statin ularsand salary required, 2 The 
, "y 2962 A 


Engineer 
jAMTED. Response le WORKS MANAGER, with 
late expetence for a large Wire-drawine 
Gonoeen?. ‘a ie 4 take full inside charge. Salary £800 
per annum or thereabints.—Apply, giving hs a 
of lifications, to Chhirman of Directors, RAMSDEN. 
‘Aa and CO., Ltd., Brighouse, Yorks. 


Continued on page iii 











3108 . 








to 
w! 
Tn 
id 


OVerninent 


y qui ‘Alifieg 
hgineer{; 

4 Dost ne) 
Being veering 
have haq 
0 and 40. 
y Plus War 
ML rege 

£1 Os. il 


nd enclog 

als, to be 
rs Quee 

Loudon, 
anag rey’ 
ba 


Ta t er- 


tical ex, 


| silary 


Waser, 


a ay 


PLICA 
d Candi 


8. 450 
St-clasy 
y com 


hrough 
iterfere 
will be 


Career 
ails of 
g and 
of uy 

have 


HLM. 


nh who 
Con 
Ways 

Main’ 
qual, 
: age, 
* ag 
- t 





Fes. 13, 1920 


THE ENGINEER 











— 


Some Points on the Whirling of 
Shafts. 


"By J. MORRIS, B.A., A.F.R. Ae. S. 


{r is a matter of considerable practical importance 
to an engineer to be able to determine readily the 
whirling speed of any given shaft before it is made. 
In order to do so, it is necessary to form some definite 
idea as to the meaning of ‘ whirling speed.” Sir 
George Greenhill states :—‘‘ A shaft between bearings 
is said to whirl when revolving so fast that the 
straight form becomes unstable, and the central 
axis begins to be deflected slightly from the straight 
in a wavy curve.” This definition is not entirely 
satisfactory, as it is apparently limited to a straight 
shaft and implies that whirling is rotation in a deflected 
position. A very common assumption to make, when 
investigating the whirling speed of a shaft, is to assume 
that the latter can rotate in steady motion in a 
deflected position, and to take the speed at which 
that is possible as the whirling speed. This method 
is open to serious objection, as it is artificial, and 
although in some cases it vields correct results it 
should be used with the greatest caution. 

There are two kinds of shafts with which we have 
to deal in practice, viz.:—-(1) A straight shaft bearing 
loads, the masseentres of which are along the axis 
of the shaft : and (2) a bent shaft, such as the crank 
shaft of a motor ear engine, having loads, the mass 
centres of whieh are at certain distances from the axis 
of rotation of the shaft. Included under the second 
head would be the straight shaft with excentric 
loads. 

The author has found it convenient to treat each 
class of shaft differently. For éxarnple, when dealing 
with straight shafts, centrally loaded, the most 
reasonable theory to adopt would appear to be 
that due to Chree—Phil. Mag., 1904, page 504— 
viz., to assume that the shaft is both vibrating and 
rotating, and to take that speed for which vibration 
ceases as the “ whirling” or “ critical’ speed. With 
regard to bent shafts, such as crank shafts, on aceount 
of the distance of the Joads from the axis of rotation, 
the centrifugal force due to the loads inereases with 
such rapidity that collapse would occur from that 
source at a speed much lower than that at which 
vibration ceases. It, should be remembered that 
vibration is, in itself, not dangerous, provided that 
the lowest frequency in any particular case is large. 
Danger arises when the lowest frequency is small or 
for in such a case the centrifugal 
forces due to the loads exceed the forces due to the 
stiffness of the shaft and collapse occurs. It is also 
necessary to draw a distinction between what we 
shall eall “‘ whip,” which may arise as the result of 
bad balance and must occur if the loads are excentric, 
and “* whirl,’ which arises from considerations other 
than balance, as a shaft may be in perfect standing 
and running balance but will be unsafe at a certain 
speed dependent on its stiffness, its loading and the 
type and number of its bearings. 

Another important matter is to ascertain, if 
possible, what happens when a shaft is run at speeds 
above its critical speed. 

A complete treatment of the whole subject is 
outside the scope of this article, and readers are 
referred for a fuller treatment, including the, means 
of readily obtaining formule, to ‘“ The Bending, 
Vibrating and Whirling of Loaded Shafts,’ by the 
author—Reports and Memoranda, No. 551, Advisory 
Committee for Aeronautics. It is hoped, however, 
that the following elementary discussion will throw 
some light on a problem which is increasing in prac- 
tical importance, and in which there is plenty of 
scope for research. 

Consider first a concentrated load, such as a small 
pulley, of negligible moments of inertia, on a light 
shaft running in any bearings. Let W, be the weight 
of the load in pounds, and let ¥,, be the deflection 
in inches at the point of attachment of W,, produced 
by the weight of 1 Ib. at rest at that point. If 0 is 
the angular velocity of the shaft in radians per 
second, and if the shaft is both vibrating and rotating, 
it can easily be proved that— 
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5~ 18 the frequency of the vibration and g has 
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about to vanish, 


ay . .. €8) 


where 


its usual significance, but is taken in inches to corre- 

spond with y,,. Clearly, k? must be positive for 
stability, so that if : 
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vibration is impossible, and the shaft will collapse. 

Hence we find in this case that the shaft will run 


safely for speeds below 5 
900 
2? = we or N27 3 
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where N is the corresponding number of revolutions 
per minute. For the speed given by (3) the shaft 
will collapse, and unless other conditions enter into 
the problem the shaft will collapse for all speeds above 
it. Such a speed we shall take to be a “ critical or 
whirling speed.” Physically, the interpretation of 





the equation is as follows :—At speeds below the 
critical speed the shaft vibrates about its mean 
position and also rotates. At, the critical speed the 
centrifugal force due to’ the load in any deflected 
position just equals the restoring force due to the 
stiffness of the shaft, and instability arises which is 
followed by collapse. At speeds above the critical 
speed the centrifugal foros is still greater and. vibra- 
tion is impossible. 

Take next the same shaft and load, but let the 
centre of gravity of the latter be at a distance from the 
axisof rotation. We find that fora particular speed Q 
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where Y, is the mean deflection of the shaft at the 


point of attachment of the load and - is the fre- 
us 

quency of the vibration about this mean position. 

Correspnding with any particular speed, the shaft 
will in this case have a definite mean deflection and 
the load will oscillate about this deflected position. 
The shaft, however, is not necessarily whirling, as it 
may be revolving in this manner in perfect safety 
in the sense that the motion is quite stable. Collapse 
will occur if (1) the mean displacement becomes 
excessive or (2) vibration ceases, whichever happens 
first. 

Let 7,h be the permissible mean displacement of 
the shaft at the point of attachment of the load, r, 


being a pure ratio. We find :— 
ho 
r,h = ————_—_. . . ..._ (6) 
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or N? = -___ : s--a--fB) 
mW (1 + 7) 
where N is the corresponding revolutions per minute. 
: : é 909 g : 
Comparing (8) with N? = ——_*_.,, #.e., that speed 
er Win 


at which vibration ceases, we observe that whatever 
value 7, may have-—positive values only are possible — 
(8) will give a value of N less than that at which 
vibration ceases. Hence in such a case collapse will 
occur on account of what we have previously called 
whip becoming excessive and at a lower speed than 
that at which whirling would take place, 7.¢., the 
speed at which vibration ceases. Y, is in fact the 
displacement which would be obtained on the 
assumption of steady motion. From the above it is 
fairly clear that a shaft can revolve in a deflected 
position with perfect stability. 

A common argument in the above case which the 
author considers fallacious is as follows :—When the 
shaft is revolving with steady motion the deflection 
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then thecriticalone. As © is increased beyondth at 
critical value Y, approaches nearer and nearer to -— h. 
Hence the shaft will have the same critical speed as 
if the load were central. Further, as the speed is 
increased beyond its critical value the load so aligns 
itself that its centre of gravity comes on to the axis 
of rotation. A cursory examination of the physical 
aspect of the problem should dispel this fallacy. 
Clearly Y, and h must always be in the same direction, 
as otherwise we assume that the centrifugal force 
changes its normal direction and acts towards the 
centre of rotation instead of away from it as we pass 
through the critical speed. 

Suppose now the load is central, but has appreciable 
moments of inertia. By investigating the general 
motion of the load we find it to consist of two har- 
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, where k,?, k,? are the 
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roots of the quadratic in k*, viz.:— 
MP, AKA — {p, Fy + My Yy — M, (Py — Py") A 2°} Ke? 
+ (py Pr = my My) -- mp AN*Y=O (9) 


where I, is the moment of inertia of the load—supposed 


+{1 


; I,* is 


I 
uniaxial—about a diametral axis and p, = + 
g’ 


the difference between the axial and diametral 


1 
moments of inertia and p,! = on igi Y, = deflection 
g ® 
of the shaft in inch-pounds at the point of attach- 
ment of the load due to unit weight—dead load— 
at that point ; ¥, = slope in radians/pound at that 
point due to the same unit weight ; 2, = the deflec- 
tion in inches/inch-pound due to unit couple at that 


point; %,, = slope in radians/inch-pound at that 
point due to the same unit couple; A = yy oy, — 
W 
Yn My ; and mM, = Rid? . 
g 





For'the shaft”to run safely both k,? and k,? must be 
positive and well above zero in value. An investiga- 
tion of equation (9) shows that the lower frequency 


zt will attain its maximum value when 
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m, (Pp, + p;*) A (10) 
This equation gives the best speed for running, by 
best speed being meant that speed for which the 
vibration is least dangerous. 
As 2 increases beyond the value given by (10) 
k,? diminishes and vanishes when 
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(11) 
This equation gives the critical speed or that at 
which collapse of the shaft will occur. As Q° 
increases beyond the value given by (11) &,? becomes 
negative, or, in other words, the motion is no longer 
completely oscillatory and the instability of the 
shaft is increased. 

One point to observe is that (11) gives a lower value 
for 22 than when p! = 0; that is to say, the effect 
of moments of inertia is to increase the whirling 
speed. 

Should the value of 2? as given by (10) be negative, 
k? has no true maximum value between Q = 0 and 
the value given by (11). This will happen if the 
moments of inertia of the load are relatively small, 
and in that case the shaft has no best running speed 
in the sense defined. 

To sum up this case we find (1) the shaft will pass 
through a more or less rough period until 
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which will be the best running speed: (2) above the 
value of N? given by (12) the running will get rougher 
and rougher until at the speed 
N2 = 9 

Tv 
le oy - Wy th + 9 Ch? on Wy Yn)? - 4W, I 
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N? = 
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(13) 
and speeds above, the shaft will eollapse. 

It should be noted that all the formule given are 
perfectly general for one load and apply to a shaft of 
any section-—uniform or variable -in any bearings. 
In any practical case the values Yu Yur 2 and 4%, 
can be found experimentally if they cannot be 
calculated. 








Position Gauges: Their Jigs, Con- 
struction and Calculations. 
By ARTHUR G. ROBSON. 


THE production of position gauges usually requires 
a considerable degree of skill, and the best class of 
workmanship. Not only is skill necessary to secure 
a definite measurement, but in obtaining the correct 
positions of several details, in which the tolerances 
may be as small as .0003in., and perhaps not larger 
than .002in. It is not always possible to secure a 
size such that it is the mean of the high and low 
limits. Nevertheless, nothing perhaps is more im- 
portant in precision work than taking advantage ot 
the tolerances. Pins that are called “low” sizes 
should be made nearly to the “low” limit, whilst 
holes that are “ high ”’ sizes should be about .0002in. 
less than the “high” limit. These tolerances give 
the worker a little “radius” or “freedom” in his 
manipulative work, and it is to his advantage always 
to know the tolerances upon work of such an exacting 
nature. 

In Fig. 1 an example of a position gauge is shown. 
It consists of a circular boss and a curved portion 
nearly semi-circular mounted on a base. It is evident 
that although we are left without instructions as to 
the methods of attaching these parts or other means 
of manufacture, advantage is gained by making them 
separate and permanently securing them to the base. 
There will thus be a saving in material and the work 
will also be less costly. 

The boss has a .2in. hole inclined at 30 deg. to 
the horizontal, which passes through the boss, inter- 
secting the surface at a height of .624in. + .002in. 
from the base. In the plan, this hole is shown on 
the horizontal centre line. The only tolerance in this 
respect is .0003in., implying that the .2in. hole 
must not be more than .0003in. to one side or the 
other of the centre line. As a matter of fact, it is 
here extremely advisable to make the hole centra 
within .000lin. It is at once evident that any toler- 
ance allowed on the positions of the half holes at 
the edge of the boss—-where 5 min. are allowed on 
each 40 deg.—is at once reduced if we are compelled 
to measure from an axis which is not coincident with 
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(Por description see page 157) 
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the, geometric axis, of the boss. .The radial distance 
-084in. holes is .814in.—-that. is,, .0015in. 
larger than the radius of the boss, In the case of the 
ring portion of 1,3in. radius, the centre is....086in. 
below the face,,and the .2in. hole is radial and.in- 
clined at 45,deg. The relative positions of the boss 
and part ring do not matter. 

The making of the ring will be dealt with first... A 
rectangular jig block, marked J in Fig. 2, is required. 
This. block »should, be ,of tough steel to withstand 
usage. without, becoming indented. It should be 
ground to lin, thick as shown, and the bore must 
suit the external diameter of the rings, viz., 2 (1.8) 
= 3.6in. _A short mandril, should be made to fit 
the jig block, to act.as a check for grinding the 3. 6in. 
hole, and as a means of. seeuring the edge or base 
AB x BC, Figs. 2, and 3, parallel with the. axis, 
Since the top face is fitted with a hardened steel 
thimble for drilling, it.is necessary to have both the 
base and the axis of the bush or thimble true, other- 
wise ‘the .2in. hole in Fig, 1 will not be parallel with 
the width of the ring. In Fig. 3 the block is arranged 
as shown until the distances D are equal. 
of the hole plus the distance D is, the height of the 
axis from the face BC. The seribing block is then 
set with the aid of a magnifying- glass to the height 
of the axis, and a line is marked.as shown. By, turn- 
ing the block over, as in, Fig. 4, and striking another 
centre. line, the, intersection will give the centre of 
the hole for the thimble. 

The ;hole in the bush is made .004in, smaller than 
.2in. to give an allowance for finally determining the 
size and central position of the .2in. hole. .The hole 


in the bush is central with the ring when the distance | 
| The thickness T may be found—as in Fig. 14—by 


piece P-—Fig. 2—-just fits each side of a pin passed 
through, the bush. By making the ring 1.002in. 
thick as compared with lin. for the block—Fig. 2— 
the ring can be securely held in the block by the two 
plates shown. As shown in Fig. 5, two portions can | 
be made from one ring. In Fig. 6 a ring is shown in | 
the block with the cover plate removed. By making | 
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applied to. it, as, shown. by /the dotted. lines, the 
direction of the hole,is obtained. .The plate Y is for 
applying a slight end, pressure to, the boss. Finally, 
a plate .W) fits on. the, oblique. face; of the ,block B. 
Ifa, mandril is applied in the bush/as shown, it should 
be true bya try. square. It is very important that 
the mandril, should be.square, for a small amount 


| out. of the vertical, means..a considerably increased 


amount by the.time the. hole. cuts through. to the 
opposite side.of the boss. It is therefore necessary 
to seeure absolute squareness. before this. stage.is left. 

As the hole. is. .2in., the bush should ‘be... 196in. 
in diameter of its hole. The .004in, allowance permits 
of a little, adjustment. It should. be observed. that 
there are four conditions that. must be fulfilled with 
respeet to this .2in. hole. There is.its.size, its inclina- 
tion of 30 deg., the height of the exit. ,624in., and its 
central position in the boss. As regards the bush 
being central with the boss; this may be secured as 
shown in Fig. 12 by use of a pin gauge applied to 
each side of a rod in the bush. 

We have now to find where the plate W in Fig. .12 
must be secured so as to guarantee that the height 
of the exit will be within a few thousandths of an 
inch of .624in. . If the distance X be found—that is, 
the position the hole cuts the face of the boss off the 
centre line—then we can find how high the height 
gauge must be when at a distance D from the axis 
of the hole in the face of the boss. Looking at the 
shaded triangle in Fig. 13, we have :— 

B = .501/tan 30 deg. = .501/.5774 = .8694in. 
Hence— 

X = .8694 — 1.625/2 = .0569in. and. Y = 1.625 

— ,8694 = .7556in. 


taking the distance from the outside of the block to 
the surface of a lapped pin, and by deducting the 
diameter of the pin. If T is found to measure .7325in. 
then Y + T = 1.588lin., and the height H is 1.5881 
| tan - 0 deg. = = 1.5881 x .5774 = .9169. Therefore 
H =- N or .9169°4 1.125 (= 2.0419in.) is the height 
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two marks M on the block, corresponding marks 
may be made opposite M on the ring when one hole 
is drilled; and by twisting the ring round until the 
marks on the ring become parallel with M—as in 
Fig. 7—the second hole in the ring can be drilled. 
In executing a large order this arrangement is a 
time-saving one. 

To secure the distance .086in. in Fig. 8, a segment 
must be made from a ground plug to the height H. 
This height is equal to 1.3 —- .086 = 1.2}4in. If 
the faces of the cut ring are made level and parallel 
with the face of the segment, the centre will be 
.086in. below the face of the ring. At the same time 
the faces must be adjusted so that the pin is inclined 
at 45 deg., as shown’in Fig. 8. By making a segment, 
and then cutting a face at 135 deg., so as just to 
touch the pin as in Fig. 6, the work will. be adjusted 
better and the desired result more easily obtained. 
Finally, the securing of the segmental ring to the 
base is attended to. 

The making of the boss will now be dealt. with. 
It is proposed to secure the boss to the base as in 
Fig. 9 by means of a spigot fitting in a recess and two 
cheese-headed screws. holding the boss down. The 
finished sizes of the ‘boss are indicated in Fig. 10, 
as it comes from the grinding machine. The pip D 
is used to secure the boss in the grinding machine 
chuck, whilst the boss is’ made about #in. longer 
than the finished size to enable a flat surface to be 
made on it, so that the drill for the inclined hole will 
have a normal surface to drill on. A portion of the 
boss is therefore cut to 150 deg. with the end face, 
until there is left a length of 1.125in. on one side of 
the boss... The jig for drilling the inclined hole is 
shown in Fig. 11. The reétangular block B, in -which 
the boss fits, is held at 60 deg. by means of two side 
plates P. The bottom plate X. merely rests on the 
base of the block B, but is ground parallel: in. thick- 
ness: The block also has its lower face at right angles 

to the axis of the hole in which the boss fits. If the 
“bind plate.be set to 60.deg, by a plate gauge 











of the axis of the inclined hole at the distance D in 
Fig. 12. As the height gauge measures from the 
under side of the pin in Fig. 15, it will measure 2.0419 
less the distance -R. This distance R is equal to 
-098/eos 30 deg., that-is R = .113lin. Therefore 
the height gauge will measure 2.0419 — 1131 
= 1.9288in. If the gauge just touches the pin in 
Fig. 12 when the pin is inclined at 30 deg., the height 
of exit of the pin will be correct. 

Appliances will be required for testing the central 
position of the hole in the boss and the height of its 
exit. For the central position test ® channel-shaped 
piece of steel of length L—Fig. 16—is provided with a 
back plate P screwed on to it... The boss is held in 
the direction of the arrow whilst a pin is inserted in 
the hole and rested upon the upper faces of the channel 
piece, the top and bottom faces of which are ground 
parallel and at right angles to the face against which 
the plate P is screwed, By using a surface gauge or 
a universal test indicator capable of reading to 
thousandths of an inch, the upper surface of the boss 
is tested, and by turning this surface to the under- 
side any difference in the readings of the gauge will 
clearly show in which direction the hole has to be 
“ thrown over’’ by rimering. As the hole is drilled 
-196in. diameter the allowance of .004in. can be 
utilised to correct its position. 

It is evident, however, that the height of the exit 
of the hole must be tested in conjunction with its 
central position, and the angle of 30 deg. must also 
be tried.’ We therefore require five sets of rimers and 
pins—a pin and a rimer constituting a set—differing 
by .00lin. When the hole is drilled the .196in. rimer 
is used to clean the hole and then its corresponding 
pin is tried. Any alteration in the angle, central 
position, or height of exit is now made whilst the hole 
is enlarged by .00lin., -viz.,'to .197im.: The success 


of this operation will depend largely upon the accuracy |, 


of the details in the jig; Fig.l. Evenassuming that 
we have been very exacting in our work, it will be 
found a little tedious and laborious finally and truely 





to determine the size and positions of this 2in. hole. 

The next subject to engage our attention is how to 
test, the height of the exit (.624 + .002in.).. In 
Fig. 17 a pin is shown in the .2in. hole with a roller 
just passing under it. This roller is a measure of the 
height in question. .We therefore ire to know 
the size of the roller when the exit is at .624in., and 
that of another roller when the exit.is on the upper 
limit .626. If the smaller roller goes under, but the 
larger ofe'refuses to pass, the heightoof the exit will 
be between the prescribed limits. Referring to the 
triangle X Y Z in Fig. 18, we have 

YZ = .1/cos 30 deg. = .1/.866.= .1154. 
.'. height C (Fig... 17), = D—YZ =,.624— .1154 = 
- 5086in, 
«. H = .5086— R (where .R = radius , of. roller). 

Now angle DY E. (Fig...18) =.30 deg. . Therefore 
D Y = E D/sin 30 deg. = R/}.— 2.R..- 

Further, H.= D Y cos 30deg., = .866 x 2 R, 
Hence..5086—R = .866 x 2R. .. R= .18616in. 
So that the diameter of roller .18616 x 2 for the low 
limit is .3723in.. For the high limit-roller, C = . 626 -—— 
-1154.= .5106in. .5106 — R = .866 x 2 R, or 
R = .18653.. The diameter of the roller for the high 
limit is thus .373in. 

These rollers should be hardened and ground and 
have square ends: Although there is only .0007in. 
difference between their sizes, it is possible to have the 
low limit, one quite, free when the height is near the 
upper limit. 

We have now to consider the partial round holes 
down. the side of the boss... It.is necessary to fit a ring 
over the boss so as to permit the drilling of these 
holes. . The jig block B-——Fig. 11—could be used for 
this purpose if originally the hole is made larger than 
the boss to permit of a ring being inserted. If this 
method is resorted to there will be a saving of work. 
and material by using one block, but the advantage 
of having two blocks is that the drilling shown in 
Fig. 11 and that of the half holes can be proceeded 
with at the same by two workers. in Fig. 19 
a bloek is shown bossinaringR. Two plates 
P are bolted to the vertical faceas shown with thimbles 
fitted for drilling the .084in. holes. The positions of 
these holes are shown in the plan Fig. 1, and we must 
so fix the plates P as to secure these positions. We 
Co ee -08in. in diameter so as to allow 







and square- 
19 the pin in ‘the .2in. inclined hole 


mee hy indadiatel and a good fit in its hole. 


AB and BC must be at right angles and 
thé axis of the hole in the block. The 
of the plates P, with their thimbles, 
i determined by obtaining the heights from the 
pa ap and BC—that is, by knowing their co- 
ordinates from the axes X and Y in Figs. 20 and 21. 
The distances . 7325 and .738in. are obtained as shown 
in Fig. 14, and by adding the radius of the boss to 
these measurements the heights of the centre lines 
are obtained as shown from the faces A B and B C. 
Now AC = .814 sin 40 deg. = .814 x .6428 = 
.5232in. Hence AD = .5232 x 2 = 1.0464in. This 


is the distance between the centres of the holes. 
Also B C = .814 cos 40deg. = .814 x .766 = 
. 6235in. 


Hence D E = C E— CD = 1.545 — .5232 = 
1.0218in.; AE = CE + CA = 1.645 4+ .5232 = 
2.0682in.; and C F = B F — BC = 1.5505 — 
-6235 = .927in. These distances are measured from 
the centres of the holes... As the holes in the thimbles 
are.08in., we place a .08 pin in them and, measuring 
from the underside of this sized pin, the foregoing 
distances will. be reduced by .,04in., as shown in . 
Fig. 21. Distance pieces.must now be made so as 
to be able to set the plates P correctly. 

By very careful working the holes can be so located 
that the .004in. allowed on the drilled size is ample 
for finally determining their positions. It is advis- 
able to make the ring R of the same material as the 
hoss... Various hardnesses of material and the use of 
slightly too coarse a feed with a drill, the cutting 
edges of which may be slightly dulled, have to be 
guarded against. Great care is necessary in drilling 
the two part holes, for time has already been spent 
upon the .2in. holes, and if the small part holes are 
inaccurately placed then the boss with all the labour 
employed..upon it is wasted. The radial distance 
.8l4in. of the part holes can be tested as shown in 
Fig. 22, by applying a micrometer across the boss and 
a pin placed.in the hole, The micrometer should 
read .814 + .8125 + .042 = 1.6685in., as shown. 
To test the angles of 40.deg. + 5 min, between the 
holes and the entre line we may use a rectangular 
piece of steel passing»over the .2in. pin and resting 
on the face of the boss as, shown in Fig. 23. This 
piece must be made, correct for squareness and the 
two. vertical faces must be symmetrical about the 
hole.. Now AC.in Fig. 20 was found to be .5232in. 
If, AC is found. when the angle is 40 deg. + 5 min. 
we shall know the latitude allowed in thousandths 
of.an inch. Suppose also that the radius .814 can 
be..worked to .814.+ .001. For the upper limit 
AC = .8141 sin 40 deg. + 5min. = .8141 x .6441. 
.. AC:= .6244in. The tolerance on each side is 
thus, .5244 — .5232 = .0012in. 

If the block is made .002in. less than the inside 
measurement of the pins on each side as shown in 
Fig. 23 when the angle is 40 deg., then for the upper 
limit of 40deg. + 5:min. the space’ on each side is 

.002 + ,0012 ~ .0032in. Therefore in Fig. 23, if 
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the two-thousandth feeler goes in easily in the space carriage pendulum. A similar oscillation is set up 
shown, while the three-thousandth feeler just refuses | in the gyro-compass after the new speed is attained. 
to go, then the holes will be situated between 40 deg. | Since the period of oscillation of the compass is about 
and 40 deg. + 5 minh. | 85 minutes, and as two to three complete swings 
/have to be made before the damping arrangements 
| can suppress the vibration, it follows that the com- 
| pass will not settle in its resting position again until 
A Non-| *wo or three hours after the new speed has been 
attained, although the actual change of speed may 
Mathematical Treatment. | have been effected inside five minutes or less. 
No. V.* | Tf the ship is sailing on an east-west course, as 
san | represented in Fig. 26, any change of speed will tend 
- Havtne considered the effect of the ship’s speed | to cause the pendulum weight 8S to move in the 
upon the readings of the gyro-compass, we have | direction R or T, according as the change of speed ig 
next to discuss the effect of the conditions which arise | @ decrease or an increase. Such a tendency will 
when the speed is changed. It is clear, of course, that | merely throw stresses on to the journals at E F and 
if the ship’s speed is changed, say, from 20 to 10 knots, | H J, or, if the equivalent of the square outer frame is 
the north steaming error appropriate to the course | carried on gimbals, as it actually is in practice, then 
and latitude will fall to half its value when the new | the tendency to rotate will be translated into an actual 
speed has been attained. Two questions, however, | movement of the sensitive element on the axis of the 
may be asked. What happens in the period during | outer mounting coincident or parallel with the axle 
which the speed is changing, and what time elapses BC of the wheel. Such a movement will have no 
between the attainment of the new speed and the | gyroscopic effect on the compass, for the axle is not 
attainment by the compass of the new north steaming | subjected by it to any non-parallel displacement. No 
error proper to the new speed ? | ballistic deflection will therefore occur on that course. 
If the ship changes speed while on a west to east 
Tue Batxistic DEFLECTION. ‘course, the change is similarly without effect on the 
If an ordinary simple pendulum were hung from | compass. Strictly speaking, we ought to say that 
the roof of a railway carriage it would be found that | the change of speed will have no effect on the compass 
so long as the train was travelling smoothly at wniform | if the ship’s course is at right angles to the direction 
speed the pendulum would hang vertically without | in which the axle of the wheel is pointing. Only at 
oscillating just as it would do if the train were at | the equator would this course be due east or west. 
rest. If the train increased its speed the inertia of | In other latitudes the latitude error has to be reckoned 
the pendulum—that is to say, its tendency to go on | with, so that the particular course on which changes 
moving with the old velocity—would cause the pendu- | of speed are without effect on the compass must be 
lum to assume an inclined position behind the vertical, | slightly south or north of due east or west. 
the deflection being proportional tothe rate at which | If, now, the ship is steaming due north, as indicated 








The Gyroscopic Compass: 





FIGS. 26 AND 27—BALLISTIC FORCES ON COMPASS WHEN SHIP’S SPEED CHANGES 


the train was gathering speed. At the instant at | in Fig. 27, a reduction of its speed will tend to make 
which the train ceased to gather speed, and again | the péndulum weight swing forward about the east 
assumed a uniform velocity, the tendency for the | and west axis E F' in the direction P. This tendency 
pendulum to remain inclined to the vertieal would | is clearly equivalent to the application of an upward 
vanish, but the deflection it possessed at that instant | force to the end B of the axle, and hence; as we know, 
would result in its acquiring an oscillation which | will cause the wheel to precess, the end B of the axle 
would persist until friction, &c., damped it out. If| going eastwards. As this precéssion continues it is 
when the pendulum were again steady and hanging opposed by the ever-increasing restoring moment 
vertically, the train began to slow down, a similar | of the directive.force,'so that im the end the axle 
series of events would occur, only on that occasion | assumes’a position in which the directive force just 
the inertia of the bob:would cause the pendulum | balances the ballistic deflective force. This ballistic 
while the train was losing; speed to assume a forwardly | deflection remains constant all the time the ship's 
inclined position, the angle of which would be a | speed is falling. When the speed reaches the new 
measure of the rate at which the speed was being | steady value the axle slowly oscillates back to the 
reduced. On the attainment of the new uniform | true resting position. 
speed the pendulum would oscillate for a time, as| It is clear that a reduction of speed on @ northerly 
before. | course and an increase of speed on a southerly produce 
The gyro-compass is in part a pendulous body, | ballistie deflections in a like direction, the north end 
and on a ship changing speed or acquiring speed from | of the axle moving towards the east. ‘An increase 
rest or coming to a stop it is open, to the action of | of speed on a northerly course or a decrease of speed 
inertia forces just as is our railway carriage pendulum. | on a southerly produces a westerly ballistic deflection. 
As a result the compass during the change of speed | On intermediate courses deflections of a like kind, 
may exhibit an error—the ballistic error, as it is | but of intermediate value, are caused, for the north 
called—on top of the existing north steaming error. | and south component of the change of speed is alone 
Since the speed of a ship, at least of a merchant ship, | effective in tilting the wheel about the east and west 
eannot be changed very quickly, and since, further, | axis E F. 
the speed of a ship, at least on long voyages, is not - 43 
liable to be dlindigsa very often, it might be thought | Tar Drab 3 Brat B ALLISTIC DEFLECTION. 
that this transient ballistic error could be neglected. | Imagine @ ship steaming due north at 20 knots 
It probably could be safely neglected if its effect were | 2nd changing its speed to 10 knots during a period of 
strictly confined to the actual period of the change | five minutes. As it is steaming north there will be 
in the speed, but it is not so confined. We have to | ® north steaming error, the axle pointing westwards 
pear in mind the subsequent vibration of the railway | of true north by an amount dependent upon the speed 
ri _ | of the ship and the latitude in‘! which it is: sailing. 
| Let O N-—Fig. .28—be the direction of true north, 
and let O.A-be the/direction!in which the axle of the 
gyro-compass aligns itself when the speed is 20 knots, 
‘the angle NO A being the combined latitude and 
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north steaming errors. Let O B be the resting posi. 
tion for the axle when the ship’s speed is' 10 knots, 
the angle N O B being the latitude error—which has 
not altered—plus the north steaming error—which is 
now less because of the reduced speed. “As the speed 
is being reduced, the ballistic action of the pendulum 
weight causes the axle temporarily to turn eastwards 
from the'true resting position and to align itself in 
some direction O C. When the ship has settled down 
to 10 knots, the axle leaving the position O C vibrates 
about OB with amplitudes which are being con- 
tinually reduced by the action of the damping system. 

The pomt of importance to notice is that the 
temporary ballistic deflection O C is eastward of O A, 
just as is O B the new resting position for the axle. 
This result is a general one. Had the speed been 
increased instead of decreased, the ballistic deflection 
would have been westward of O A, just as weuld be 
the new resting position for the axle at the increared 
speed. Similarly, on due southerly courses or on 
quadrantal courses the ballistic deflection produced 
by any change of speed is always in the same direction 
as that in which the axle moves in passing from the 
old to the new north steaming error. This being so, 
it is conceivable that at least under certain conditions 
the ballistic deflection position OC may coincide 
with the new position O B for the axle under the new 
north steaming error. Should such a result be 
obtained, the ballistic action will, on a change of 
speed occurring, swing the axle straight away into 
the new resting position. Thus OC and OB being 
coincident, there will be no tendency for the axle to 
oscillate about O B when the speed assumes the new 
steady value, so that the axle will swing into the new 
resting position in a “‘dead-beat’’ manner. The 
effect of the ballistie ‘action will thus be confined to 
the period during which the speed is being changed— 
five minutes in our example—and will not influence 
the readings of the compass for a period of anything 
up to two or three hours after the new speed is 
reached. 

The ballistic deflection of a pendulum hung from 
the roof of a railway carriage is dependent upon the 
length of the pendulum, and therefore upon its period 
of natural vibration. So, too, the ballistic deflection 
of the gyro-compass is dependent upon the period of 
its vibration about the north and south direction. 
Once the characteristics of the compass are deter- 
mined. therefore, the angle A-O C—Fig. 28—of the 
ballistic deflection is settled by (1) the direction of 


‘the ship's course, and (2) by the rate at which the ship's 


speed towards the north or south is being changed. 
It is not affected by the latitude in which the ship is 
‘ailing, the deflection produced by a change of 10 
knots in five minutes being the same at the equator 
as in 60° or any other latitude. 

Coming to the difference between the old and the 
new north steaming errors, it will be seen from our 
previous explanation of the errors themselves that the 
magnitude of the angle A O B is independent of the 
design of the compass in use. It will vary with (1) 
the direction of the ship’s course, and (2) the extent 
by which the ship's speed is changed. In addition, 
it will also vary with (3) the latitude in which the ship 
is sailing. . 

From these considerations it is argued that by 
suitably selecting the period of vibration the ballistic 
deflection can be made for one particular latitude 
just equal to the difference between the north steam- 
ing errors for any initial and any new speed on any 
course. In practice the Jatitude selected ix 40° 
north or south. It is found by calculation that the 
period of vibration which must be given to the com- 
pass to secure this dead-beat ballistic deflection is 
such that in this latitude the compass should oceillate 
in the same period as would a simple pendulum the 
length of which was equal to the radius of the earth. 
It is for this reason that all modern gyro-compasses 
have a period of vibration of approximately 
85 minutes.* 

In latitudes other than 40°.N. or S. the. ballistic 
deflection will not be:dead beat, but by taking this 
latitude as the mean the subrequent oscillation after 
a change of speed is—in mercantile vessels at least— 
sufficiently. small) to” introduce .no error of great 
importance, except for purposes of very accurate 
observation, in which case the observation, if possible, 
would not be made until the vessel had been running 
for two or three hours after the last considerable 


change of speed. 


* The ballistic deflection is dependent upon the rate at which 
the northerly component of the ship's speed is being changed. 
The difference in the north steaming errors is dependent upon 
the initial and final values of the towards the north, and 
would not appear to be affected by the length of time occupied 
in ehanging the speed. It would seem, therefore, that the 
ballistie deflection can only be dead beat in the chosen latitude 
if the speed the north is reduced or i d at one 
particular rate. Thus if the ship is steaming due north at 
20 knots and changes its speed to 10 knots in (a) 10 minutes or 
(t) 5 minutes, the initial and final values of the north steaming 
error will be the same in both cases, since the initial and final 
speeds are the same, but the ballistic deflection will be ter 
in the second case than in the first, since the rate at which the 
speed is changed is greater. If, then, the ballistic deflection is 
dead beat in the first case it cannot be so in the second. The 
statement that the ballistic deflection in the chosen latitude is 
dead beat thus appears, it may be to require qualifica- 
tion. On the other hand, the British Admiralty in connection 
with the use of gyro-compasses on destroyers and similar fast- 
manceuvring vessels wherein the ballistic deflection is a factor 
of very great importance has carried out lengthy experiments on 
the matter, and, although the results have not been divulged, 
we understand that the ballistic deflection was found to be dead 
beat independently of the rate at which the speed was changed. 
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It is to be noticed that the ballistic error may arise | 


when the ship is altering course without altering its 
speed. Thus, if it is sailing north and makes a sharp 
turn eastwards or westwards, the speed northwards 
during the turn falls progressively from a maximum at 
the beginning to zero at the end of the turn, even 
although the actual Jinear speed of the ship remains 
constant throughout. Turning in either direction is 
thus equivalent to a deceleration of the ship’s northerly 
speed, so that an easterly ballistic deflection may be 
expected in both cases.. On the other hand, a turn 


towards the north ffont“a due east or west course is | 
equivalent to an acceleration of the ship’s northerly | 


speed, and, as a result, a westerly ballistic deflecton 
is produced, In latitude 40° N. or 8. both these 
ballistic deflections Would be dead beat in a modern 
gyro-compass, being just sufficient in the one.case to 
eliminate and in the other to apply the appropriate 
north steaming error. 

In @ very recent improvement, we understand, it 


| west communicates a kick to the sensitive element. 


The gyro-compass on board ship is usually—al- | action on the horizontal axis E F, and tends to keep 
though inno way necessarily—mounted above the | the gyro-axle horizontal thro ; the roll. 
vessel’s metacentres—transverse and longitudinal— At the end of a roll to port the kick of the weight 8, 
about which rolling and pitching take place. In| a southerly force acting at the centre of gravity of 
Fig. 29 we show a section, looking aft, of a vessel | the weight, tends to turn the spinning wheel in the 
steaming due north with a gyro-compass mounted direction R about the horizontal east and we-t axis 
on its deck. It is clear that, so far as the weight Sis | EF. This kick is clearly equivalent to the applica- 
con¢gerned it may be regarded when the ship rolls as | tion of an upward force at the end C of the axle or a 
the bob of an inverted pendulum vibrating in an east | downward force at the end B, and therefore, as we 
and west plane, through an angle equal to the angle | know, will cause the axle not to turn about E F, but 
of the skip’s roll. From what we have already said, | to precess the north end B towards the west about the 
it will be seen that at the end of a roll to port the axis AJ. 
hand holding the string attached to the flying stone, | , The rol] to starboard now takes place, and at its 
hitherto following it, begins its withdrawal to the end the kick. of the weight oecurs in the northérly 
east. The weight checked in its movement to the! direction. This kick will tend to turn the spinning 
wheel about the east and west axis E F in the direc- 
tion T, and is clearly equivalent to the application of 


This kick, a westward force, is applied at the centre | 
Such a 


of gravity of the weight, and clearly does nothing | an wpward foree at the end B of the axle. 


| more than throw a stress on to the journals at E F | force as we know will cause the end B of the axle to 


and HJ, and through the square frame on to the | precess towards the east. 
Tt will thus be seen that the western deflection of 
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FIG. 28—BALLISTIC DEFLECTION 


the ballistic deflection is made dead beat in all 
latitudes. 

Let a stone be tied to the end of a string and be 
flung forward while the free end of the string is held 
in the hand. Let the hand holding the free end be 
moved forward at first with the same speed as the 
stone in its flight, and then let the hand be drawn back. 
We know that as soon as the string becomes taut—if 
it were not already fully extended—the hand would 
feel a pull exerted on it. in the direction in which the 
stone was initially projected. This pull arises from 
the fact that the stone has been given momentum in 
the direction of its flight, and while this momentum is 
being taken out of it by the backward pull of the hand 
and new momentum in the backward direction is 
being communicated to it the stone reacts forcibly 
on the string and therefore on the hand. 

In the gyro-compass the pendulum weight may be 


likened to the stone, the stirrup carrying the weight | 


to the string and the spinning wheel to the hand. 
While the ship is steaming at a uniform speed, the 
system is in the condition existing just after the stone 
has been projected from the hand, and while the hand 
is following it with equal speed. A change in the 
ship’s speed—a reduction of its speed to be quite 
correct in our analogy—is comparable with the draw- 
ing back of the hand. The pull of the stone exerted 
on the hand at this instant is represented by the 
tendency of the weight to continue moving at the 
former speed, and the resultant “ kick’’ which hy its 
attempt to do so it applies to the spinning wheel. 
This kick is communicated to the spinning wheel 
through stiff members and rigid connections, and not 
through a flexible string. It really acts at the centre 
of gravity of the pendulum weight, and is therefore 
felt by the spinning wheel, not as a straight pull, but 
as a force tending to turn the wheel about the hori- 
zontal axis E F. 

The kick of the weight when the ship changes speed 
on any course having a north or south component 
produces, as we have seen, a transient ballistic error 
which may influence the correctness of the compass 
readings for some hours after the change of speed has 
been completed. We have now to show that similar 
kicks occur under other conditions, and may similarly 
affect. the accuracy of the readings. 


THE QUADRANTAL ERROR. 


The subjectywhich we are about to discuss is the 
so-called quadrantal error which, unlegs steps are 
taken to eliminate it, appears in the compass readings 
when the ship is sailing in a rough sea on any course 
other than due north, south, east, or west. It is 


caused by the rolling and pitching of the ship. The 
efforts made to eliminate it have influenced the evolu- 
tion of the gyro-compass to a greater extent than 
probably those directed towards overcoming or 
allowing for all the other errocs combined to which 
the device is open, . 
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FIGS. 29 AND 30—EFFECT OF ROLLING ON DUE NORTH ANDXDUE WEST COURSES 


which the gyro-axle is pointing. If, as is actually | the axle produced by the precession which occurs at 
the case in practice, the equivalent of the square | the end of the roll to port is counterbalanced and auto- 
frame is not fixed directly to the deck, but is mounted | matically eliminated by the eastern deflection pro- 
inside the binnacle on athwartship and longitudinal | duced by the precession occurring at the end of the 
gimbals, the square frame will swing on the longi- roll’ to starboard. The only effect on the compass 
tudinal gimbal axis. The weight S will, however, caused by the rolling of the ship is therefore a vibra- 
still act during the ship’s roll as an inverted pendulum, | tion of the axle about the north and south direction. 
as at ZZ, in which the bob remains more or less | We should really. say that the only. effect is the applica- 
parallel with its original direction. Under these | tion to the sensitive element of a vibratory influence 
conditions the kick of the weight at the end of a roll | in. tune with the rolling of the ship. As the ship’s 
to port will rotate the frame injthe direction of the | period is very small compared with that of the com- 
curved arrow about the longitudinal gimbal axis. As | pass about the axis H J—about 5 to 12 seconds as 
this axis is coincident or parallel with the gyro axle, compared with about 85}minutes—this vibratory 
the gyro axle is not moved otherwise than parallel | influence practically fails to, disturb the steadiness 
with which the axle points to the north. 

It is clear that pitching of the ship when on a due 
| west course has the same effect—or lack of effect—on 
| the compass as rolling on a due north course, and that 
| pitching on a due north course has the same effect as 

rolling on a due west course. I¢ is further clear that 
| due south and due east courses are similar in this 
| respect to due north and due west courses. Thus 
| when the ship is on a cardinal course neither pitching 
_nor rolling disturbs the axle of the spinning wheel from 
| its north resting position. 

| Matters are quite otherwise, however, when the 
| course is an inter-cardinal, or quadrantal, one. The 
| discovery of this unlikely fact was in large part due 
to the investigations of the Compass Department of 
| the British Admiralty. It does not appear to have 
| been known, or at least its full significance does not 
| Seem to have been appreciated, in the earlier days of 
| gyro-compass construction. At least one early design 
| of compass—the Anschiitz of 1910—did not include 
| means of eliminating or allowing fer the “ quadrantal 
| error,” and soon became obsolete as a result primarily 
| of the omission. That the later design of Anschitz 
compass successfully overcomes the difficulties intro- 
duced by this error is shown by the admitted excellence 
of the navigation of the German submarines, which 
vessels were universally fitted with compasses of this 
design, and which, like all their class, suffer much 
from rolling and pitching. 

So far we have been able to use a very simple model 
to demonstrate the properties and errors of the gyro- 
compass. We have now reached a subject which, if 
it is to be explained correctly, requires us to adopt a 
model of a more elaborate nature, one in which the 
outer square frame of our simple model is itself 








MOUNTING 


FIG. 31—EXTERNAL GIMBAL 


with itself either by the actual roll of the ship or by 
the kick of the weight at either out position. Thus 
@ ship steaming north may roll with impunity without 
affecting the accuracy of the direction in which the 





gyro axle is pointing. 

It is elear that rolling on a due south course or 
pitching on a due east or west course is similarly 
without effect on the gyro-compass. 

Now consider the case of the ship rolling when on a 
due west course—Fig. 30. It is clear that here again 
the weight § may by itself be considered as the bob 
of an inverted pendulum vibrating through the angle 
of the ship’s roll, this time in.a north and south plane. 
The weight S has, in addition, its own pendulum 


mounted on a pair of gimbal axes. We have already 


referred to this type of mounting in.our first. article 
and above in connection with Fig. 29. In Fig. 31 
we show it with the pendulous weight added to the 
sensitive element. We may take it that the axis TU, 
about which the entire compass system may swing, 
is parallel with the longitudinal centre line of the ship, 
and that the frame Y is fixed to the deck. 

In order to make quite ciear the difference between 
the two forms of mounting, we give in Figs. 32 and 33 
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two corresponding sets of views showing the compass 
system on a ship while steaming due north and solling. 
With the simple mounting—Fig. 32—the weight 

constantly remains radially below the centre of the 
spinning wheel, and the kicks which it applies at the 
out port and out starboard positions merely stress the 
compass mountings. With the more elaborate 


mounting—Fig. 33—-the weight tends to remain con- | 


stantly in the vertical below the centre of the spinning 
wheel, but the kicks occurring at the out positions, 
if the rolling is continued for any length of time, cause 
it to swing beyond the vertical, so that as the ship 
rolls the whole compass system acquires an oscilla- 
tion on the axis T U-—Fig. 31—in tune with the rolls. 
lé is to be noted that the period of vibration of the 
compass system about the axis T U is very much less 
than that of the sensitive element about the axis H J. 
The latter, as we have seen, is about 85 minutes, and 
is determined, in part ai least, by the high speed of the 
spinning wheel. About T U the vibration, however, 
does not call any gyroscopic force into play, for it 
takes place without causing the axle of the spinning | 
wheel to alter its direction. The period of this | 
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Links in the History of Engineering. | 
By RHYS JENKINS. 
No. X1* 

THE STEAM ENGINE CRANK : MATTHEW WASBROUGH., | 


| AurnoucH the main object in view with the carly | 
| steam engine builders was the raising of water from 
| mines, the application of the engine to the production 
| of rotary motion for the driving of mills and machinery 
| was. not lost sight. of ; indeed, Savery, in “ The | 
Miner’s Friend,” 1702, suggests the use of his engine | 


refers to the use of a crank, as a mode of obtaining the 
circular motion which naturally occurs in. theory, 
“put in practice he thought it would be impossible, 
from the nature of the motion of the engine, which 
depends on the force of steam and cannot be ascer. 
tained in its length; therefore on the first variation 


| the machine would be either broken in pieces or turned 


back.” Stewart was not ignorant of the use of the 
fily-wheel, for in applying his invention to saw mills 
or any other mills “which do not communicate a 
great velocity to some heavy body,. that may serve 
as a regulating power,” he proposed to use a large 
fly-wheel. 

The Council of the Royal Society referred Stewart’ s 
Smeaton remarked upon 


| for raising water to drive water wheels, and, as a/ paper to John Smeaton. 


matter of fact, such an arrangement was in use in| the difficulty arising from the absolute stop of the 
London as late as 1820 for driving the machines in | whole mass of the moving parts as often as the direc- 
an engineer's shop. In a good many instances | tion of motionis changed. He thought that, although 
Newcomen engines were similarly applied for raising | a fly-wheel might be applied to regulate the motion, 
water for water wheels, although no doubt in some, | it must be such a large one as would not be readily 
perhaps in most cases, the engine was put in merely | controlled by the engine itself, and he considered that 
as an auxiliary to make good the deficiency of the | the use of such a fly-wheel would be a greater in- 
natural water supply in times of drought. |eumbrance to the mill than a water wheel to be 
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FIGS. 32. AND 33—EFFECT 


vibration is therefore not affected by the speed of the 
spinning wheel. It may be quite small—from one to 
two seconds—and therefore comparable with the 
ship’s rolling period. If, then, no steps are taken to 
prevent it, the compass system as a whole will acquire 
a swing on the axis T U—Fig. 31—when the ship is 
steaming north—or south—and rolling. Its period 
of vibration on this axis is not strictly that which it 
would have were it set oscillating about the axis T U 
with this axis mounted on a fixed frame, for the 
vibration is not a free one, but is a forced vibration 
under the impulses communicated by the rolling of 
the ship. Whatever may be the exact free period of 
swing of the compass system on the axis T U, so long 
as it is somewhere near that of the ship’s roll or a 
small submultiple of the rolling period, the tendency 
is for the compass swings to settle down in such a way 
that, as represented in Fig. 33, the pendulum weight 8 
reaches its extreme out positions simultaneously 
with the ship’s arrival at its extreme port and star- 
board heels. In the course of one complete roll of 
the ship, however, the compass system may make 
more than one complete vibration about T U. 

It is clear that whether the hob S remains radially 
below the centre of the wheel, as in Fig. 32, or rernains 
vertically below it or swings past the vertical, as in 
Fig. 33, the effect of rolling when ‘the ship is on a due 
north course is as established in connection with 
Fig. 29. Either a tendency to rotate the wheel about 
an axis coincident with its axle or an actual rotation 
of the wheel about this axis results from the kicks 
of the weight 8 at the out positions. Whichever it is, 
there is no gyroscopic effect called into play, and the 
axle is not subjected to any mfluence causing it to 
move away from the due north direction. 
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From Colonel Pringle’s report, to the Minister of Trans- 


port, it is very clear that there was the making of a very | 
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OF ROLLING ON A DUE NORTH COURSE (FIG. 29 AMPLIFIED) 


Naturally inventors sought to simplify and cheapen | supplied by water pumped up by the engine. As 
this arrangement by providing a mechanical conneéc- | we shall see later, Smeaton adhered to his preference 
tion between the reciprocating parts of the engine | for the water wheel plan even after crank engines 
and the rotating shaft. One of the most obvious | were running successfully. 
plans to adopt was the connecting-rod and| With these considerations before them, it is not 
erank. When that device was first used for | surprising that engineers endeavoured to solve the 
the production of rotary motion we do not| problem of producing rotary motion in the steam 
know. It was certainly known in 1629, when the | engine by means which would allow the reciprocating 
Italian writer. Branca, shows it in connection with | parts to retain the motions seen in existing engines, 
a dough-kneading machine—see illustration. 1t will | while still producing uniform rotary motion in one 
be observed that the drawing here reproduced shows | direction—that is to say, by the use of some form of 
a fly-wheel, and that the machine includes also a ratchet mechanism. Such a device was fitted by a. 
crank and link for the conversion of rotary motion | Mr. Oxley on an engine for winding at Hartley 
into reciprocating: By the end of the seventeenth | Colliery, Seaton Delaval, Northumberland, about the 
century, although the pole lathe was more generally | year 1762. Farey describes it as having at the end 
e ved, the treadle and crank lathe was in use. | of the great lever a toothed sector which geared into 
This is clear from a plate and description in Moxon’s | a trundle connected to its shaft by two pinions and 
** Mi inical Exercises,” 1680. Moxon gives it as | clicks so as to give a continuous motion in one direc- 
ac tion in use for small work, and in no wise | tion. The device was arranged for reversing. The 
suggests that it is a recent introduction. At a more | engine had no fly-wheel, and went sluggishly and 
recent date we find Watt referring to the “ common irregularly, and after a few years it was converted 
foot-lathe,” meaning one with a crank. Then, again, | into a pump to raise water for a water wheel. James 
spinning wheels were in use all over the country. | Watt inspected this engine in the course of his journey 

The crank was not actually, or at any rate suecess- | from Glasgow to London in 1768. 
fully, applied to the steam engine until the year 1780.| © We may dismiss the other projects of this nature 
It would seem, then, that the engineers engaged upon | and pass on to Matthew Wasbrough. Wasbrough 
the problem must have considered and laid aside as | was a Bristol man, born in 1753, the son of Willian 
impracticable the use of this device, and upon con- Wasbrough, who was in partnership with Roger Rice 
sideration we can perhaps appreciate the difficulty | in a brassfounding and clock-making business in 
that presented itself to them. They saw the New- | Narrow Wine-street. In due time Matthew joined 
comen engine with its ponderous masses moving his father in the business, and he soon set about 
slowly up and down, sometimes making a full stroke | devising means for driving the lathes in the shop by 
and sometimes a shorter one. If they coupled these power. For this purpose he built a steam engine 
masses to a crank, any variation of the stroke was | mm which he made use of a pawl-and-ratchet mechan- 
impossible, and then the actual movement of these | ism for the production of rotary motion. He patented 
masses was such that: anything approaching to uni-| his invention in 1779. His engines must have met 
form rotary movement could not be attained. The | with a cértain measure of success : at any rate, he 
| idea that the fly-wheel and crank ould take charge | received an order to erect one to drive a mill in Bir- 
| of and control the movement of the reciprocating | mingham, and that engine was the first to have the 


serious accident in the double collision of November 19th | parts had not occurred to them. | crank applied to it.) The gis of a fly-wheel is one of 
near Ayr, Glasgow and South-Western Railway. The, The prevalent’ views on the subject seém to be| the features in Wasbrough’s patent specification, 
signalman omitted to close some points leading to the main reflected in a paper by John Stewart, presented to | and this Birmingham engine, and probably his earlier 
line after an engine and van had left, and; in the dark, the Royal Society in 1777, an account of which is | engines, had fly-wheels. 

some wagons, subsequently shunted over’ the points, | given by Farey (“ A’ Treatise on the Steam Engine,” | Briefly, the course of evénts seems to have been 
went out on to the main line. The signalman failed)to | 1897) “Stewart had invented a plan involving a/| this’: The ratchet mechanism was a source of trouble 
notice this, and when, later, a passenger train passed,it |. * “ ; : b h ill 
; ; ; | pair of endless chains and ratchet gear for ‘‘ converting | and frequent stoppages ; some man about the mill, 
ran into the wagons. Part of the débris fouled the other | A x ° 5 « ae ‘ : i i 

nto i : | the reciprocating motion of the fire-engine into a/| possibly having no knowledge of engineering, sug- 
road, and into it another passenger train ran. The shunters | t a : = ‘ wy gp 

should have noticed that the wagons had not taken the | Progressive circular motion for turning’ all kinds of | gested the substitution of a crank: the crank was 
direction intended. Track-circuiting would have avoided | mills,” and Farey states that in this paper Stewart | made and applied; and the problem was found to be 


the collision, as, with the wagons on the main line, the 
signals could not have been lowered, 


| solved, and, as Farey says, “* the engine then answered 


'so much better than anything which had been tried 





* No, X, appeared November 21st, 1919, 
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before that the same principle has been followed 


ever since.’ 

The earliest contemporary reference to this. im- 
portant event is found in a letter from James Watt 
to his partner, Boulton, dated Birmingham, November 
19th, 1780. In this letter Watt says: ‘‘ Matthew 
Wasbrough has got a single crank to Snow Hill 
engine, and it does very well, better than the rick- 
rack.’ 

This letter establishes the fact that, the engine was 
on Snow Hill, but it leavés open the questions for 
whom it was built and for what purpose. Stuart 
(‘‘ Anecdotes of Steam Engines ”’) states that it was 
made for Pickard, and there is evidence that before 
the close of the century Pickard was the owner of a 
flour mill on Snow Hill, 3 

In a letter of November 2Ist Watt again refers 
to this matter. His next letter dealing with the 
subject was written in April, 1781, and now for the 
first time, so far as the writer is aware, does Watt 
put forward the claim that the invention had been 
stolen from him. He writes; “I know the con- 
trivance is my own, and has been stolen from me by 
the most infamous means, and to add to the provoca- 
tion, a patent surreptitiously obtained for it.’’* 

Many years after the event Watt penned a more 
circumstantial account of the affair as he remembered 
it, and it is upon that account that the story given by 
Smiles is based. It is a charming story, and the 
pretty little pictures of “The Waggon and Horses 
Inn”’ add to fts interest. Writing in the year 1808, 
Watt stated*:— ; 

*“One of Matthew Wasborough’s rotative engines 
was erected at Birmingham for a rolling mill, and was 
much talked of. This set me again to think upon 
the subject, and brought to my remembrance my 
former meditations on the crank, the date of which 
I cannot ascertain.” . . “T was, however, 
desirous to render the motion continued and equable 
without a fly-wheel, the regulating power of which 
I did not then fully appreciate, nor the advantage to 
be derived to the engine from the crank causing the 
motion of the engine to be slow at the beginning and 
end of the stroke.” **T then resolved to 
adopt the crank . . . of this I caused a model to 
be made which performed to satisfaction ; but being 
then very much engaged with other business, I 
neglected to take out a patent immediately, and 
having employed a blackguard of the name of Cart- 
wright (who was afterwards hanged) about the model, 
he, when in company with some of the same sort who 
worked at Wasborough’s mill, and were complaining 
of its irregularities and frequent disasters, told them 
he conld put them in a way to make a rotative motion 
which would, not go out of order nor stun them with 
its noise, and i ined to them what he 
had seen me do. Soon after which John Steed, who 
wa3 engineer at Wasborough’s mill, took a patent for 
a rotative motion with a crank, and applied it to their 
engine, Suspicions arising of Cartwright’s treachery, 
he was strictly questioned, and confessed his part in 
the transaction when too late to be of service to us. 
I had afterwards a conversation with Steed upon the 
subject, who said he had made the invention before 
he was informed of Cartwright’s communication, 
and had taken his ideas from the common foot-lathe ; 
and that Cartwright’s information had no other 
effect than to accelerate his taking out the patent. 
How this was I know not ; it is certainly possible that 
Steed might have invented it, but what I have related 
is the fact as far as concerns my invention. Finding 
the door thus closed upon us, and circumstances 
making us unwilling to go to law with the patentee, 
which could only have had the effect of throwing the 
invention open to the public if we had succeeded, we 
judged it better to let it remain with them, who did 
not seem eapable of doing us much harm, than to let 
it get into the hands of men more ingenious, being 
sensible at the same time that their rotative motion 
could not do much good without it were attached tq 
our engines, We therefore thought it better to take 
a patent for several contrivances on the same prin- 
ciple, which the former patentees never thought 
proper to call in question. The revolving wheels 
(sun-and-planet motion) was the one which we prin- 
cipally adopted, but the advantages of the crank in 
point of simplicity have made it now to be generally 
used, and the other to be laid aside, perhaps for ever.” 

Sir Frederick Brarnwell, in his article on James Watt 
in the “‘ Dictionary of National Biography,” pointed 
out that “Watt was seriously inconsistent in his 
observations on the crank question, and his * bio- 
graphers—or some of them—have allowed themselves 
to follow him in his inconsistency ; for, while on the 
one hand he put himself forward as a meritorious 
inventor, and the intending patentee of the use of 
the crank, and complained bitterly of his invention 
having been stolen, on the other hand he writes in 
respect of Pickard’s patent that ‘the true inventor 
of the crank rotative motion was the man who first 
contrived the common foot lathe. Applying it to the 
engine. was like taking a knife to cut cheese which 
had been made to cut bread.’ Thus Watt, while 
intending to patent the use of the crank, must in his 
own mind have known that such use was a mere 
‘obvious application,’ and was therefore not capable 





? Boulton MSS. Now on view in the Watt Centenary Exhibi* 
tion at South Kensington. 

* Muirhead : ‘' Life of Watt,’’ page 273. 

* Muirhead ; Mechanical Inventions of James Watt,” 





of being made the subject of a valid patent. On 
finding that he was shut out by Pickard’s’ patent 
from the use of the crank, Watt devoted himself to 
devising other means for converting a’ reciprocating 
into a rotary motion. He devised five different 
methods, the subject of his patent of 1781 (No. 1306), 
none of which in his opinion was amenable to the 
charge of involving the use of cranks; but there is 
no doubt that two of them were absolutely cranks. 
There does not appear to be any record of four of 
these devices having been used > but, the fifth device, 
the sun and planet wheel. was largely employed by 
Watt for converting the reciprocating motion into 
rotary motion. ... The sun and planet wheels 
of the proportions used by Watt-—that of ‘equality of 
diameter—had a certain value besides that of steering 
clear of Pickard’s patent, in that they gave two revo- 
lutions of the sun shaft, which was also the fly-wheel 
shaft, for each double reciprocation of the engine, 
so that the speed of the slow-going engine was at 
once augmented in the very engine itself, and, more- 
over, the fly-wheel had its value quadrupled.” 
The inconsistency in Watt’s’ observations: is :per- 
haps capable of explanation. When he heard of 
the crank having been applied to Wasbrough’s engine, 
he was at once interested, but his letters of November, 
1789, do not contain any allegation that Washrough 
had obtained the invention by unfair means, or that 
Watt himself had -been at work on the subject. 
Apparently he was quite willing for Wasbrough to 
experiment and to show that the crank could be used, 
thinking that the idea was not patentable, or that 
Wasbrongh’s people would not think of patenting 
it, and that he would be free to use it when he thought 
fit. . When, however, he found that a patent had been 





1779—that more than a year before the grant of this 
patent, as early as April, 1779—that is to say, just 
after the issue of Wasbrough’s patent, which is dated 
March 10th, 1779—Pickard “had also invented a 
machine or piecé of mechanism capable of answering 
the several piirposes”’ mentioned im the »patent 
granted to Matthew Wasbrough, and was soliciting 
a patent for the same for Seotland, England, and 
Wales. The agreement provided that Pickard should 
withdraw his petition as regarded England and Wales 
and work under Wasbrough’s patent, each party to 
have the right to’make use of the invention of the 
other. It comes out alzo that Sampson Freeth, 
merchant, of Birmingham: was interested to the 
extent of two-fifths in Pickard’s invention, and that 
William Chapman, of Neweastle-on-Tyne, had been 
assigned the sole right of erecting engines according 
to Wasbrough’s patent in the counties of Northumber- 
land, Durham, and York. : 

This document makes a story already intricate 
still more so. © Possibly Pickard’s original invention 
was something akin to Wasbrough’s as concerned 
the use of ratchet mechanism; so that it was a wise 
plan to join forces. Unless the engine at Birmingham 
was set up some time before the grant of Was- 
brough’s patent, it can hardly have been the crank ; 
moreover, the crank could not by any possibility 
have beer. held to be within the terms of Wasbrough’s 
specification, which is clearly confined to “ rochets 
and clicks or palls ’’ or similar devices. It is certainly 
possible that the suggestion of the use of the crank 
may have been made by Steed to Pickard. Even if 
he had thought the suggestion of any particular value, 
Steed probably was not in a position in life'to be able 
to afford the fees necessary in those days to obtain a 
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granted, and that he was debarred from making use 
of the crank, the position became entirely different. 
Apparently the patentees were prepared to agree to 
a reciprocal arrangement, they to be allowed to use 
the separate condenser and Boulton and Watt the 
crank, but James Watt would have nothing to do 
with such an arrangement. At this time, although 
he expressed great disdain for Wasbrough’s quali- 
fications as an engineer, Watt was seriously’ alarmed 
at his competition. : 

No doubt need be cast upon the idea that Watt 
had been thinking of trying the crank, but, in face 
of his admission that he did not at that time fully 
appreciate the regulating power of the fly-wheel, 
and of his expressed desire to dispense with one, it is 
not possible to hold that he had solved the problem, 
or was on the way to do so. He acknowledges in one 
of his letters that, so far as he knew, Wasbrough was 
the first to apply a fly-wheel to a steam engine. 

The statement in Watt’s account that a patent for 
the use of the crank had been taken out by John 
Steed is a mistake. No such patent was granted to 


anyone of ‘that name, nor is there any trace of a 


petition for a patent by him.t The real patentee was 
James Pickard, of Birmingham, button maker, who 
obtained a patent on August 23rd, 1780, with the 
condition that a specification was to be enrolled within 
four calendar months. Notwithstanding this, the 
idea may have come from Steed, | There is evidence— 
in the form of an unexecuted deed* dated September, 





1 John Steed, or Stead, appears to have. been a Cumberland 
man, and ‘‘ according to the statement of his grandson, Mr. 
Charles Wilson, now of Shotley Park,” had taken the idea of 

ing the crank from his wife’s spinning wheel. His brother, 
William, in conjunction with Adam Heslop and others, founded, 
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OF DOUGH-KNEADING MACHINE, 1629 


patent, and would have been content with a small 
gratuity from Pickard or Wasbrough when it was 
found that the crank answered the purpose. How- 
ever, this is mere surmise, and the whole story about 
Steed may be based upon some misapprehension. 
What we do know is that Pickard obtained a patent 
and that Wasbrough made engines with cranks. 
Stuart, in his “ Anecdotes of Steam Engines,’ 1829, 
states distinctly that Pickard was the inventor. 
There is, however, a curious discrepancy between the 
title of the invention as it appears on the Patent Roll. 
which title would follow that given in Pickard’s 
own petition, and that which is given in his specifica- 
tion. The first reads :—‘‘ A mill or machine upon an 
entire new construction which will be of great advan- 
tage in various manufactories, such as rolling, turning, 
boring, grinding of corn and all other sorts of grinding, 
forging, flatting and slitting of iron and every other 
work that a mill is capable of performing by a rotative 
motion.” 

The title in the specification runs :—*‘ New- 
invented method of applying steam engines (com- 
monly called fire engines) to the turning of wheeles, 
whereby a rotative motion (or motion round an axis) 
is performed, and the power of the engine is more 
immediately and fully applied, where motion round 
an axis is required, than by the intervention of 
water.” 

The difference here shown seems to support the 
in 1798-9, the Lowea Ironworks, Whitehaven.—H. A. Fletcher 
on “ The Heslop Engine,” ‘‘ Proceedings,” Inst. Mech. E., 1879, 


e 93. 
ere abstract of this document made by the late R. B. Prosser 
has lately been added to the Patent-office Library. Mr. Prosser 
had borrowed the original document in 1879 from Mr. Was- 
brough, solicitor, of Bristol, grandson of Matthew Wasbrough, | 
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idea that the invention described in. the, specification 
—that is to say, the use. of the crank-is not that which 
Pickard had in mind when he applied for his patent. 
Pickard’s specifieation is a very short one, and the 
drawing accompanying it is a mere diagram. It 
makes no reference to the use of a fiy-wheel, but 
Pickard provides for earrying the crank over the 
dead centres by a weight on a shaft geared to the 
crank shaft to run at twice the speed. This weight, 
he says, is applied to the shaft in such a position that 
it “will always dissend when the crank and the 
spear are parallel or nearly so, and the said weight 
will ascend when they are at, or nearly at, right 
angles with each other.”’ There is no specification 
for his Seotch patent, which was granted April 28th, 
1772, under the title, ‘‘ Patent for a mill or machine 
for turning, boring, milling grain, all kinds of milling 
or any operation quod mola facere potest rotativa 
motione.”” : 

Gomg back to Watt’s account of 1808, it is to be 
remarked that it was written twenty-eight years after 
the event, and when Watt was seventy-two years of 
age, so that allowance must be made.for failure of 
memory due to lapse of time and advancing age. It 
is not clear-when Watt first heard of the crank patent, 
but it must have been within a few months of the 
enrolment of the specification on December 9th, 
1780. Now we find Cartwright still in the employ of 
Boulton and Watt. towards the end of March, 1781, 
and applying to have his wages raised—he wants 
18s. a week. Again, when he heard of the patent, 
Watt would surely have heard also that the patentee 
was Pickard, not Stead. Further, the statement 
that the engine was at a rolling mill seems incorrect. 
Watt himself, in 1780, said the engine was on Snow 
Hill, and there is no indication of a rolling mill there, 
at any rate not atthat period. As stated above, such 
evidence as we have points to the mill having been 
a flour mill owned by Pickard. Before this date 
there were steam-driven rolling mills in Birmingham, 
but they used pumping engines and water wheels. 

As to Pickard, beyond the facts that he was a 
buttou maker by trade and became the owner of this 
mill on Snow Hill, nothing seems to be known ; nor 
is it known how many engines were fitted with cranks 
during the existence of his patent. Wasbrough 
himself cannot have done very much in that way, for 
he died about a year after the Snow Hill engine had 
been so fitted. But, although his career as an engine 
builder was a very shoft one—he died at the early 
age of twenty-eight—Wasbrough seems to have 
erected a fair number of engines for corn mills in 
Bristol, woollen mills in Gloucestershire, &c. Stuart 
mentions also an engine erected for John Taylor, of 
Southampton, in a works for making ship’s blocks, 
and adds that Wasbrough was concerned generally 
with that establishment as engineer. The same 
author also refers to the fact that Wasbrough had 
entered into negotiations with the Commissioners of 
his Majesty’s Vietualling Office for the erection of an 
engine to drive a corn mill. The Commissioners 
appear to have decided upon a crank engine, and then 
later on to have asked that Watt’s separate con- 
denser should be fitted to it.. There were difficulties 
about that, and the Commissioners then turned to 
Smeaton for his opinion as to whether it would be 
preferable to have a crank engine or a pumping engine 
and water wheel. Smeaton reported that there would 
be no material difference in coal consumption, but 
he considered the use of a water wheel the plan to be 
preferred. He says: “1 apprehend that no motion 
communicated from the reciprocating beam of a 
fire eugine can ever act perfectly equal and steady in 
producing a circular motion, like the regular efflux 
of water in turning a water wheel, and much of the 
good effect of a water mill is well known to depend 
upon the motion communicated to the millstones 
being perfectly equal and-smooth, as the least tremor 
or agitation takes off from the complete performance. 
‘ All the fire engines that I have seen are 
liable to stoppage, and that so suddenly that in 
making a single stroke the machine is capable of 
passing from almost the full power and motion to a 
total cessation.” 

The Commissioners decided to follow Smeaton’s 
advice and instructed him to erect an engine and 
water wheel. According to Stuart, this disappoint- 
ment coming upon Wasbrough at a time when he was 
in a state of preearious health, and acting on a mind 
of extreme sensibility, hastened the progress of his 
disorder and accelerated his death. 

It is to be remarked, however, that Wasbrough 
died on October 21st, 1781, whereas Smeaton’s report 
is dated November 23rd. Still, no doubt he would 
have been informed that the matter had been referred 
to Smeaton, whose views must have been fairly well 
known in the engineering circles of that day. 

Wasbrough’s death is referred to in a letter from 
Boultun to Watt dated October 30th. 1781 (Watt 
Collection, Birmingham): “. . . Mr. Capper of 
Redlands dined with me to-day and says that Matthew 
Wasborough was so intent upon the study of engines 
as to bring a fever upon his brain and he dyed in con- 
sequence thereof last week at Bristol. How dangerous 
it is for a man to wade out of his depth.”’ 

The notices of his death in the Bristol newspapers 
support the idea that had he lived Wasbrough would 
have made a great mark as an engineer. ‘‘ The public 
have to deplore in him the loss of one of the first 
mechanics in the kingdom, whose early genius brought 








to perfection that long-wished-for desideratum, the | 
applying the steam engine to rotular movements: | 
upon this principle, he lived long enough to complete 

several ingenious arid complete pieces of mechanism, 

in which the corn and flour mills in Lievens Mead are 

striking monuments of his extensive abilities.” 








Use of Acetylene in U.S. Navy 
Yards During the War.* 


By Commander H. G. KNOX, Construction Corps, U.S. Navy, 


BrrorE a gathering representing the International 
Acetylene Association it would be presumptuous on my part 
to attempt to tell you the uses of acetylene in Navy | 
Yards. Navy Yards use acetylene very generally and in 
large amounts for perhaps a greater variety of purposes 
than do any other industrial concerns. It would therefore 
seem much more logical to explain to you what a Navy 
Yard is, and the variety of the jobs it. is called upon to 
perform rather than to detail the uses of acetylene. 

The Navy operates a large number of naval stations, 
only a few of which are ship repair yards. The principal 
Navy Yards for ship repairs are at Portsmouth, N.H., 
Boston, Mass., Brooklyn, N.Y., Philadelphia, Pa., Norfolk, | 
Va., Charleston, S.C., New Orleans, La., Mare Island, Cal., 
Bremerton, Wash., Pearl Harbour, Hawaii, and Olongapo, 
P.I. Besides these ship repair yards, there are, of course, 
many other activities. Among these may be mentioned 
the Washington Navy Yard, which is exclusively an 
ordnance manufacturing plant; the Newport torpedo 
station; the new armour plate and projectile plants in 
West Virgin a; and numerous supply and fuel stations, 
training stations, &c. Most of the references in what 
follows will be taken from the activities of the Norfolk 
Navy Yard, with which I am familiar. This does not mean 
that the Norfolk Navy Yard is the largest or most im- 
portant, but simply that I have not the data available 
from the other yards. 

The Norfolk Navy Yard carried on its pay roll during 
the war approximately 11,000 officers and men. The 
mechanics represent over eighty basic trades, with 
specialists, in addition to this, in many of the trades. 


Ppa 


| plant. 


the area is under bridge cranes and under roof, oceupies 
200,000 square feet. In this yard a stock of. structural 
steel for approximately two years’ repair work, with stee! 
storage capacity for whatever new construction is in hand, 
is provided. The third bay of the structural shop building 
is occupied by boiler and forge work, The forge shop 
contains, besides a large equipment of light forges, a 
complete drop forge plant, a battery of bolt machines 
and heavy hammers, and forging presses up to 2000 tons 
capacity. This whole shop is covered by an 80-ton bridge 
crane, together with several smaller bridge and jib cranes, 
Second in importance probably comes the machine work, 
which includes a pattern shop, foundry and machine shop. 
Next in importance in the. metal-working trades are the 
sheel metal, pipe, boiler and copper shops. 
Electricity—occupying, as it does, such an important 
part in modern men-of-war—has an ample representation 


|in the activities of the yard. A modern battleship, for 


examp'e, has generating capacity—aside from the main 
propulsion, which on some of the latest ships is electric— 
of nearly 1500 kilowatts. Although woodwork.is not used 


| extensively aboard ship, every Navy Yard has a saw mil! 


and joiner shop within its limits. The magnitude of this 
work can. be judged by the fact that at Norfolk—one of 


| the principal wood-working yards—a Iumber storage of 


90,000,000 board feet is maintained. Many miscellaneous 
activities are required. A paint factory, wherein the 
Government manufactures its own paint to the extent of 
700,000 gallons a year and 350,000 tb. of putty, is no smal! 
In addition, the Navy does its own canvas, rigging 
and upholstering work, and at some of the yards makes 
clothing and flags. Not only does the Navy manufacture 
practically all of its own boats at the Navy Yards, but 
during the war undertook the manufacture of no Jess than 
3000 motor-driven sailing launches for the Emergency 
Fleet Corporation. The Navy a'so manufactures all its 
gas engines, except high-speed engines for speed boats, and 
during the war this activity produced about 250 engines a 
month. 

From this brief statement, it can readily be seen that 
Navy Yards are equipped to do practically any work— 
from the heaviest forging or casing through all varieties 
of rough or delicate machining, down to the repair of 
delicate electrical and optical instruments, zyro-compasses, 
clocks and watches. 

In what follows I will tell you and illustrate a few of the 
many uses of acetylene. You will realise then, as I do 





FIG. 1—SLAB OF METAL CUT BY ACETYLENE TORCH 


Helpers of twenty varieties assist these mechanics, and 
labourers and other unskilled workers represent well 
over a thousand men. For operating and accounting 
purposes, Norfolk has thirty-one shops and a large supply 
department. In addition, there are several floating 
cranes, floating workshops, welding and repair barges. 
A new power plant, nearing completion, supplies electri- 
city, compressed air, steam and heated fuel oil to the | 
entire yard. Located twelve miles from Hampton Roads 
—perhaps the finest anchorage for ships in large numbers 
on the east coast of the United States—the repair work 
which developed during the war can be imagined. Besides 
the Navy Yard there is in this locality the large plant 
of the Newport News Shipbuilding and Dry Dock Com- 
pany, and a number of small water-front ship repair shops. 
The Navy Yard at present has a berthing space near 
shops and store-houses of about 5500ft., and when the 
developments now contemplated are completed, this will 
be increased to about 21,000ft. In addition to the water 
front, with the necessary shops, there are four dry docks 
now in operation and two nearing completion. One of 
these docks is over 1000ft. long, and the largest dock on 
the east coast of the United States. A building slip has | 
just turned out two destroyers, and is now engaged in the | 
fabrication of a 43,000-ton battleship, the North Carolina. | 
During the war the Navy Yard probably averaged 
forty ships, large and small, under repair all the time. In 
addition to those at the yard, ships were worked on at 
the coaling piers and anchorages in Hampton Roads. 
The number of orders for work outstanding at any time | 
averaged about 14,000. This includes ship work, manu- 
facturing work and plant maintenance. It is almost 
impossible to specify’ the scope of a Navy Yard’s repair | 
and building activities. ‘Navy Yards build battleships | 
costing 21,000,000 dols. for hull and machinery, which | 
take four to five years to build; destroyers, submarines, | 
transports, repair ships and tugs; and during the war | 
many constructed submarine chasers. The principal | 
activity or shop of a modern shipbuilding Navy Yard | 
is the structural steel shop. In this shop all of the work | 
on the heavier plates and structural shapes is performed. 
At Norfolk the new structural shop has a main floor area | 
of 140,000 square feet, with a mould loft of 70,000 square | 
feet. A storage yard for structural steel, in which all of | 





* Paper read at Annual Convention, International Acetylene 
Association, New York. Abstract, 





FIG. 2—EXAMPLES OF ACETYLENE AND ARC CUTTING 


now, that whatever we have accomplished to date, vast 
fields of future use await study and development. To 
show that acetylene played an important part in Navy 
Yards in winning the war, the following monthly consump- 
tions of acetylene at some of the Navy Yards are interest- 
ing :—New York used about 110,000 cubic feet per month ; 
Charleston, 15,000 cubic feet; Norfolk, 60,000 cubic 
feet ; Boston, 75,000 cubic feet. 

While one is apt to think of oxy-acetylene as a means of 
welding, it happens that in Navy Yards probably more 
acetylene is used in cutting than in welding. The war 
demanded of Navy Yards, working in many cases a ten 
or twelve-hour day, the reconstruction of hundreds of 
ships from the pursuits of peace to the transport of troops 
and the cargo-carrying of war. Every time a passenger or 
cargo vessel is converted into a transport, many changes 
are necessary. Bulkheads must be cut out or moved ; 
ventilation must be installed; plumbing, berthing and 
messing fixtures must be manufactured and put in place. 
During the war, time was the primary consideration ; 
money the secondary one. The acetylene torch cut its 
way through all other obstructions and provided a quick 
and easily transportable means of accomplishing the 
desired end: Hundreds of cutters were employed day and 
night. Ships were converted, refitted and quickly sent 
on their way, carrying the troops which at the vital 
moment, perhaps, turned the tide of war—see Fig. 1. 

Not only were ships already in existence made over, 
but new construction in private yards, in new shipyards 
and in Navy Yards were rushed to the limit. Praetically 
every plate and shape involved in ship construction, both 
merchant and man-of-war, requires. cutting to a greater 
or less extent’ to-ensure fitting, for passage of pipes, for 
access doors and hatches, &c. By the portability of the 
gas-cutting torch, the. tool is taken to the work rather 
than the work brought to the tool. In the field of armour- 
cutting, and there are thousands of tons of armour in 
modern ships, the gas torch, of course, holds entire sway. 
Hydrogen heré assists acetylene in the heavier cuts. 
Many ingenious mechanical devices for guiding the torch 
have been developed, and with them a cut approaching 
in cleanness the cut of a power-driven tool is obtainable. 
On account of the cleanness of cut—see Fig. 2—the gas 
torch is, of course, always preferred to the carbon are. 

Not only were ships built during the war, but the Navy 
Yards were many times called upon for emergency repairs, 
often so extensive as to involve the rebuilding of an entire 
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section of a ship. At New York the work on the Texas, 
Huntington, Olympia and Aeolus would have been many 
weeks delayed without the gas torch. Boston did similar 
excellent work on the Mount Vernon, America and 
Covington, also in converting the Shawmut and Aroostock 
into mine layers. At Philadelphia the replacement of the 


steel. It therefore becomes necessary in ships to use 
non-corrodible metal in hundreds of places where steel or 
iron might otherwise be used. While the welding by 
electric arc of the non-ferrous alloys is undoubtedly 
possible, and may some day be extensively used, the use 
of the oxy-acetylene torch for this work up to the present 


built up with the oxy-acetylene torch than by any other 
method. One of the most frequent callers for repairs are 
propellers. New tips, new edges, and in some cases prac- 
tically entire blades, are recast from. manganese bronze 
and weldedgon successfully. Fittings for submarines, 
which roust not only be strong but tight, also come in for 

















FIG. 3—S.S. RHEIN--STARBOARD 2nd LP. CYLINDER 


whole forward end of a battleship which received the 
full impact of a mine explosion could never have been 
done in the required time in which it was accomplished 
without this fiery assistant. Boston had a like job on the 
torpedoed Mount Vernon. 

When we come to the field of gas welding, Navy Yards 
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FIG. 6—8.8. RHEIN—STARBOARD L.P. CYLINDER 


do not differ, except in the variety of their work, from 
many of the other ships with which you are all familiar. 
Remember only that every metal-working trade—and 
that represents nearly every metal trade in existence— 
at one time or another falls back on welding... The electric 
are has an important part in the welding of structural 
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FIG. 8—S.S. NECKAR—2nd LP. CYLINDER 


steel and steel castings and forgings ; but, nevertheless, 
acetylene is also extensively employed in this class of 
work. We feel, too, that the gas weld responds to anneal- 
ian other heat-treating much better than does the arc 
weld. 

Sea water is most unfriendly in its disposition towards 

















FIG. 4—S.8. RHEIN—PORT 204 LP. CYLINDER 


has been practically universal. The welding of angle,hars, | 
and, in fact, all of the shapes used in ship construction— | 
heretofore done by the blacksmith—is rapidly being taken | 
over by the gas or are welder, and fittings built up out of | 
scraps of plates, shapes, pipes, &c., are everywhere in 
evidence. The cost of the gas-welded article is very much 





FIG. 7—8.8. RHEIN—PORT L.P. CYLINDER 


less than when made by the smith. The entire drainage | 
system, including most of the fittings of the three destroyers | 
now being completed at Norfolk, were made by welding | 
scraps of steel together, thereby eliminating castings. | 
The welding of pipe and pipe fittings5offers a wide field for | 


ingenuity. Flanged elbows may be;made by filling steel | 





FIG. 5—S.8. RHEIN—PORT 1st 1.P. CYLINDER 


their share of welding. Portsmouth, N.H., specialises in 
submarine construction, and frequently has to weld large 
manganese bronze castings for these undersea craft. 
Bell metal also occasionally fails, but the breaks are easily 
gas-welded. 

In addition to manganese bronze and boll metai, we also 
encounter in large quantities gun-metal, valve bronze, 
journal bronze, naval] brass, Muntz metal, phosphor 
bronze, and last, but not least, pure copper. Under 
intelligent operation, the gas welding of copper may some 
day almost completely supplant the coppersmith’s art of 
brazing. Naval rolled brass is the favourite filling material 
for copper and most of the other brasses and bronzes. 
Samples of copper pipe made up out of 5/,, in. sheet copper 


have been hydrostatically tested to destruction, and the 


welded seams compared, very favourably with trazed 
seams. Cast iron is also welded more reliably with oxy- 
acetylene than with the electric are. There are times 
when, because of the complexity of a casting, the arc 
rather than gas may be more conveniently used. The use 
of carbon blocks and carbon paste, of course, greatly 
extends the field of the gas torch in difficult jobs, and 
those aids are freely used. The pre-heating of a compli- 
cated iron casting is often not permissible, and a * cold” 
weld is more common with the are than with gas. Gas, 
however, more than holds its own in the special field of 
east iron. 

Much has been said about the salvaging of the main 
engine cylinders of the German ships at various Navy 
Yards, particularly the New York Navy Yard. The 
repairs to engines effected by welding on those ships 
undoubtedly was one of the most spectacular feats of 
the war. At New York all of the welds were made with the 
electric arc, as were a few at Philadelphia, Boston and 
Norfolk. As far as I am aware, all of the welds made 
on these cylinders have stood up perfectly in service. 

At Norfolk, three German ships were delivered for 
repair—the Rhein, Neckar and Bulgaria. The major 
portion of the welds on the damaged cylinders of those 
ships were made by oxy-acetylene, though the only bad 
break on the Bulgaria was repaired by electric are. On 
the Rhein and Neckar, however, all of the major welds 
were made with gas. Six of the Rhein’s eight cylinders 
were gas-welded. Six of the Neckar’s eight cylinders were 
also gas welded—see Figs. 3 to 12 inclusive. 








FIG, 9—SS. NECKAR—PORT H.P. CYLINDER 


tubing with sand and making four close right-angle bends. 
When cut apart, scrap steel: flanges are welded on to 
complete the elbows. Tees, crosses, deck and bulkhead 
fittings are likewise readily made up. 

The brasses and bronzes used in such a variety. of 
mixtures aboard ship are all more successfully welded or 





FIG. 10—S.S. NECKAR-—PORT 1st I.P. CYLINDER 


One. important point in, comparing. gas and arc welds 
in cast iron that was brought out by the big cylinder job 
is the superior machining of the. gas. weld. A welded 
eylinder liner—Fig. 11—for example, machined with no 
trace of hardness at the cleavage. line between parent 
metal and filler, This was seldom the case with the arc 





166 


THE ENGINEER 


Fes. 13, 1920 








welds where it was necessary to perform machining work. 


Excepting for the size of the welds and the importance 
of the jobs, no special features of interest developed in 
the welding. Patches were made out of cast iron—Fig. 12 
—and the patch and cylinder after clamping together 
were pre-heated with charcoal fires 
before welding started. 
of the weld might be kept horizontal, and thereby facilitate 
the welding, the cylinders were carried in eradles or rockers, 
so that they could be rotated. 

” While ship work represents the principal activity of the 
Navy Yard, yet most of the Navy Yards carry on a con- 
siderable amount of strictly manufacturing works A 
few of the yards have developed specialties in many fields. 
At Norfolk, for example, no less than 26,500 rectangular 
pipe bunks for transports were welded during the war ; 
9000 petrol tanks for motor. boats were also turned out 
during the same period. The longitudinal’ seams of these 
tanks were mechanically welded on a “ barre! welder.”” 








FIG. 11—ACETYLENE WELDED L.P. CYLINDER 


Norfolk also manufactured over 200,000 packing boxes 
for the Bureau of Ordnance. These air-tight boxes are 
used for the transportation of smokeless powder from 
the factories where the charges are made up. The nozzles 
were welded to the tops of these boxes by oxy-acetyione 
on a piecework basis. 

The biggest single wartime job of a manufacturing 
nature undertaken at Norfolk was the manufacture of 
nearly 15,000 naval defence mines, Except for certain 
minor castings and assemblies, the work was done ontirely 
at the Navy Yard. A large double-acting drawing press 
more than paid for itself on this job alone. Each of these 
mine spheres involved a lOft. gas weld at the equator 
seam. Ten to twenty men were employed continuously 
on thiswork. The anchor used for this type of mine is in 
reality a complicated piece of mechanism requiring 
systematic assembly. 

A use for acetylene in Navy Yards whicli is out of the 


for several! hours | 
In order that the puddled metal | 


coasts. These gas’ buoys have reached & remarkable state 
of reliability, and acetylene is practically the only illu- 
minant now used. Most of the Navy Yards are quipped 
with their own gas-generating plants. Few of the yards 
are, however, self-supporting, and they ‘are therefore 
| dependent on outside concerns for making up the deficiency. 
| Immediately after an unfortunate accident in the gas- 
| generating plant at Norfolk in May of this year, I had the 
privilege of visiting two or three of the largest gas plants 
in the country, and as a result have prepared a type plan 
of rating plant for Navy Yard use—Fig. 13. 
After modification in Washington, and approval, it. is 
probable this plan will be adopted for the Navy Yard 
gas plants built in the future. In this lay-out an attempt 
was made to separate the various gases, and in case of 
acetylene the various stages of production, from genera- 
tion to storage of im tanks. -This. plan also contem- 
plates the pipi “acetylene at about 12 Ib. re to 
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FIG. 12—S.8. NECKAR—STARBOARD 2nd I.P. CYLINDER 


plant. In this way the high-pressure compression of 
much gas can be avoided as well as the transportation of 
gas tanks. This method has already proved very efficient 
in many yards. Oxygen and hydrogen are likewise piped 
to manifolds at convenient points on the walls, 

An innovation recently started at the Norfolk Navy 
Yard is the establishment of a welding shop. This does 
not mean that the weldi will control or perform 
all welding work, but it will be the headquarters for weld- 
ing and cutting equipment and trained operators. } 
shop will, however, do all the job welding on castings and 
other work removed from ships for repair. The welding 
shop furnishes trained men to other ships on permanent 
or temporary deta‘ls, often in large numbers, By con- 
centrating the work in one shop under a single foreman, 
we are able to much better control the technique and at 
the same time accomplish the maximum of work with the 
minimum force. The equipment of this shop includes a 








ordinary is its availability for the local heating ot struc- 


complete gas-cutting and welding outfit, as well as fixed 
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FIG.13—SUGGESTED ARRANGEMENT OF OXYGEN, 


tural plates and other members, particularly when damaged 
by collision. It is often necessary to straighten plates or 
remove bumps, and the quick local heating of sach work 
is done, although perhaps not economically, by acetylene. 
During the war many vessels were fitted with under- 
water mine-sweeping devices, and the shaping and bending 
of plates by acetylene for this work was quite common. — 

One more use for acetylene may be mentioned, although 
it is not general. This is lighting. Some of the Navy 
Yards during the war on more than one oceasion fell back 
upon portable acetylene lighting equipments for their 
emergency work in the bottom of dry docks or other 
places where electric flood lamps could not readily be 
installed. 

While not part of the Navy Yard’s' activities, several 
of the Navy Yards actually supply the Lighthouse Depart- 
ment with most of the gas uséd in the thousands of gas- 
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and ble arc-weldi uipment. This shop furnishes 
all electrode and * material, protected devices, 
and, in fact, all of the adjuncts necessary to welding. 

In the increase of the welding activities it became 

ing the war to ain trained welders. 

the training of our own men, and 

“now which works.in connection 

w.th the welding shop at the Norfolk Yard, not~ only 

supplies our trained operators, but it is also the central 

training point for operators from the other east coast 

Navy Yards. By giving students not only practical work 

but lectures in the properties of metals, the expansions 

and contractions encountered in welding, and in kindred 

subjects, we endeavour to turn out students who, after 

they have spent a few months in practical work outside, 

can at any time be called upon to face the variety of 
problems which are, :with:us, an every-day occurrence. 





lighted buoys which mark the water highways of our 


As stated at the outset, I have dwelt more perhaps on 


This | paper by 





the general activities of a Navy Yard than on the uses 
of acetylene within the Yard. It would be impossible to 
detail the activities of our indispensable ally, acetylene, 
nor in the scope of one short paper could one even begin 
to give an idea of the part it played directly and indirectly 
in winning the ‘war with Germany. 








CONGRESS ON BUILDING AT LYONS. 


THE second congress on buildings and construction 
will be held at Lyons during the Spring Fair from March 
10th to 14th The meetings will take place in the Palais 
du Conservatoire. The following are the chief features 
of the congress :-— 

Town Planning.—Organisation of the modern town ; 
transformation, and conversion of old sites ; garden cities ; 
hygiene, drainage, &c.; the rational use of coal, gas and 
electricity ; transport and the use of river ports. 

Housing.—Housing as a social problem ; cheap houses ; 
proposed amendmients in the law ; the law of dispossession ; 
the present problem of housing. 

Construction.—Modern construction ; heating and ven- 

tilation; lighting of houses. (1) Heating: Comparison 
of the various heating systems, water, hot air, steam, ga 
and electricity; suitable heating apparatus for smail 
dwellings; improved systems comprising all labour. 
saving devices and avoidance of waste of heat in domestic: 
uses as well as for cooking and the kitchen. (2) Ventila- 
tion: The best way of ventilating houses; ventilaticn 
of outside walls; avoidance of smoke or smells in the 
house. (3) Lighting: Eeonomy in gas and electricity 
and comparison of the various merits of both system: ot 
fighting; apparatus for lighting the house with all the 
latest improvements; staridardisation of materia!s ; 
Taylorism as applied to construction ; use of old materiais ; 
progress in tool-making since the war and improvements 
still to be made ; hydraulic cement and its use ; agglome- 
rates and aggregates; possibility of using slag in rein- 
forced concrete; practical means of determining the 
chemical composition of slag to be used for construction ; 
the discovery of new materials for use in construction 
and improved methods for employing those already in 
use, 
General.—-Organisation, banks and co-operation ; book- 
keeping and accounts in the buitding trade ; of the advisa- 
bility of fixed prices; workmen and their professic nal 
status ; the policy of the building trade. 

Further. particulars regarding the congress may 
obtained from Monsieur ie President de !a Commission 
Permanente des Congrés de |’Habitation, Hotel de Ville, 
Lyons, France. 


be 








THE AGGLUTINATING VALUE OF COALS. 


Ar a meeting of the Manchester Section of the Society 
of Chemical Industry, which was held at the Grand Hote!, 
Manchester, on Friday, February 6th, there was read a 
tain F. 8S. Simnatt and Mr. A. Grounds, 
entitled “‘ A New Characteristic for Coal: The Agglutina- 
tion Curve.”’ Captain Sinnatt, who read the paper, 
explained that the investigation had been carried out 
under the auspices of the Lancashire and Cheshire Coal 
Research Association. It was known that, if caking coal was 
mixed with a certain proportion of such finely pulverised 
inert substances as sand or anthracite, and the resulting 
mixture carbonised, the coke would not form a coherent 
button when the proportion of inert material to coal 
exceeded a certain limit. The limiting proportion of 
inert substance was a measure of the aggiutinating value 
of a coal. The paper contained an examination of the 
influence of the degree of fineness of the inert substance 
upon the values obtained. It was shown that the degree 
of fineness of the inert substance was an important factor 
in the test, and that the caking power of coal might be 
destroyed by a very small proportion of inert material of 
a considerable degree of fineness. Curves showing the 
proportion of inert material of varying degrees of fineness 
a particular coal could sustain, and still yield a coherent 
coke, were adduced. The curve particularly under con- 
sideration varied in form for different coals and had been 
called the ** agglutination curve.’’ The curves for seven 
Lancashire coals were given. It was suggested by the 
authors of the paper that the form of a curve might be 
an additional means for indicating the type of coke a coal 
would produce when it was carbonised. The authors 
considered. that--pulverised electrode carbon was one of 
the most convenient substances to use as the inert sub- 
stance when carrying out the test. 

Captain Sinnatt, in reply to the discussion which 
followed the reading of the paper, said that the exact 
manner in which the test was carried out was the standard 
Americah method. Tests were made as to the friability 
of the coal, and considerable pains were taken to secure a 
complete range of standard meshed sieves. Lancashire 
coals contained a high percentage of ferrous iron ; prac- 
tically every Lancashire eoal containing a large propor- 
tion in the form of ankerites. Experiments had been made 
with regard to the fusibility of the ashes, but they had not 
at present reached a point at which the results could be 
standardised. The sand used in the test was pure white 
Calais sand. 








NON-PERROUS MATERIALS. 


Tue following particulars were published by the Ministry 
of Munitions on 9th, as Notice No. 63, of the 
stocks—exclusive of old metal and scrap—in this country 
of soft pig Jead and refined spelter in the ion of the 
Minister of Munitions on February Ist :—Soft pig lead, 
47,348 tons; refined spelter, 8697 tons. It must be 
noted that a proportion of the above stocks is already sold 
to the trade for forward delivery. Since the stocks of 
virgin non-ferrous metals unsold under the control of 
the Government have now reached such proportions that 
they cease to be an important factor in the general stocks 
of such metals held in the United Kingdom—with the 
possible exception of lead and refined spelter—it is pro- 
posed to discontinue publication of these notices in. the 
near future. 
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Railway Matters, 





ANOTHER serious railway disaster has occurred on the 
French railways. Just after the midnight of the 5th-6th 
inst. a goods train was standing outside Serrigny Station, 
on the P.L.M. system, when it was run into by the express 
from Lyons, due in Paris at 5.40 a.m. Kighteen p 


were killed. 


- 


Tux National Union of Railwaymen has resolved ta : 


support the Bill of the London Electric Railways Company 
to teil its faresto meet the increased charges. The 
resolution stated that, whilst in no way departing from its 
declared policy for the nationalisation of railways, the 
Union decides that, while the present weet ¢ system lasts, 
it has no alternative but to give support to the Bill. 

A Great NoRTaERN goods train beeame divided whilst 
running through the Welwyn tunnels on the 6th inst., 
and a following fish train ran into the second portion. 
The guard in. the latter was injured, and the tunnel was 
wholly blocked. “Traffic was. worked over the Stevenage- 
Enfield new line until the” on was cleared. It 
was in view of such contingencies that that new connection 
was m 

THE ditec tors of the urate Railway Company recently 
entertained to dinner sixteen of its employees who had 
gained decorations in the war. on, at a smoking 
concert ab which a thousand railway employees from ali 
parts of the Furness line were present, the chairman of 
directors presented to each of the sixteen men a silver 
casket from thé directors in recognition of their services 
to their country, 

A COLLISION outside Newcastle-on-Tyne Station, North- 
astern Reilway, on November 24th, between two 
passenger trains, is said by Major Hall, in-his rey 
the Minister of Transport, ee have been caused pri 







by the man in charge f to super- 
intend the movements ate? nalman him. As 
soon as Ha dora Badb-aeoto the si for the main 


line for one train the other man some conflicting 
points and allowed a fare train to foul the first. 

Tux report of Major Hall on a collision near Coventry, 
London and North- “i Railway, on November 21st, 
between @ passenger train and a standing godds train, 
shows that it was another case of’ drivers over-running 
signals. The driver pleaded that the distant signal light 
was out, and that he consequently took the home signal 
for the distant. That was a poor excuse, as the home 
signal has co-aeting afms and a dise signal at the foot. 


‘Fall, 1,031,940 kilowatts ; Umbupunga 





Moreover, the light in the distant was not out; it ‘was, 
however, poor. 

In reporting on @ collision between an empty carriage 
train and @ light engine at Benton Bank, near Newcastle, 
North-Eastern Railway, Major Hall says that track- 
circuiting would be of the greatest value at this place, 
in view of the presence of extensive sidings on both sides 
of the line and the number of light engine and other 
movements which involve detention on the main line at 
some little distance from the signal-box. The light 
engine in question had come from the shed and was 
waiting on the down main line to enter some sidings on 
the down side. 

A MEETING between representatives of the Railway 
Clerks’ Association, the National Union of Railwaymen, 
and the Committee of Railway Managers, appointed to 
deal! with the classification of the various salaried positions 
in the railway service, took place in London recently. 
Numerous practical difficulties that had been encountered 
in connection with the work were explained, and several 
questions that had arisen from the proposed new arrange- 
ments were fully discussed. mt was reached on 
most points, and Ae poopie assurance was given by the 
railway managers that the classifications would be com- 
pleted and the full terms of the settlement as regards the 
clerical staffs put into operation not later than March Ist. 

THREE men, aevording to Colonel Pringle in his report 
to the Minister of. Transport, contributed to the collision 
with the buffer stops at.Havy , Great Eastern Railway, 
on November 29th, in w one passenger was killed. 
The driver failed to notice that the starting signal was 
against him; the an failed to lower the starting 
signa'—had he done so, the fact that the points in the main 
line were lying for the siding would have been noticed ; 
the guard also failed to carry out the rule to see the state 
of the starting signal before he gave the hand signal to 
the driver to start—he pleaded that the view was hidden 
by the platform roof, but 2 Sy y weing ten yards he could 
have seen the signal. mel Pringle mentions certain 
safeguards against such pear sat 5 says that the com- 
bination of cireumstances, which included bad weather, 
tender-tirst running, and remissness on the part of two, if 
not three, men is unlikely to recur at that station. He 
















therefore thinks it inadvisable to any recommenda- 
tion in conneetion with that case. 

At the Great Indian Peninsula the inventigt a short 
time ago 2. of on into 
the question of sioted. Me certain p line had 
now been € McClellan, who 
had carried out ne surveys, re been appointed 
consulting my y for electric traction 
The report suburban sections 
from Bomb in line to Bhusaval 

















on the north-¢ south-east. A pro- 
posal to elec the section from 
Bombay to Kuri osm r branch, was now 
being ole te the i ) OF india, end, as it was 
understood that the G ef ne Fwas anxious to encourage 
the clectritipeliaaas hei “nalts ochgred suburban 
sections v sible that the scheme 


‘funds could be made 
ification contribute to 
scheme for burning oil 


economy, 
ere pe was economical]: 


over one or ¢ 

possible to- riments wit! 
pulverised eoal o Y rought by the 
company’s locom Superintendent to a successful 
termination. The perfect combustion ensured by that 


method made it possible to use inferior coal, and that fact 
would enable the company to substitute Central Provinces 
coal for the Bengal fuel. 





Notes and Memoranda. 





AccorpinG to the Rio Times, the total hydraulic power 
available in Brazil amounts to nearly 6,728,000 000;horse- 
power, or 9 4 e ,000,000 kilowatts. Among the prin- 
sources of this potential are the 
:—Guahyra Fall, 1,058,400 sioner: ate follwing 
Fall, oe kilo- 
Santa Maria Fall, 191,100 kilowatts ; Itapuca 
Fall, ii, 215 kilowatts ; Avanhandava Fall, 45,276 kilo- 
watts ; ‘Laveinhas Fall, 38,005 kilowatts ; ‘Salto Grande 
Fall, 17, 785 kilowatts. 


AN exceptionally large derrick is being employed at the 
Philadelph'., Navy Yard in the erection of a new 350-ton 
fitting-out crane. The highest part of the crane is 230ft. 
above quay level, and yet the derrick, standing on the 
quay, can lift pieces on to any part of the crane and handle 
40-ton loads. The jib of the derrick is 252ft. long between 
centres, with an auxiliary 10-ton hoist 13ft. further out. 
The mast of the derrick is 102ft. high. A combination 
of steam and electric winches is employed and the whole 
derrick can easily be dismantled and reduced to such 
dimensions as to facilitate transport to a new site. 


Tue value of the cinematograph as a trade advertising 
medium is exemplified by a writer in the Saturday Evening 
Post by the case of a c.nematograph display in Java. 
The native audience sat in stolid silence through the most 
thrilling “‘ Wild West ” dramas, but were galvanised into a 
state of eager interest at the appearance on the sereen of 
a pedal-operated sewing machine which the heroine was 
using. Most Javanese families, the writer: explains, 
possess a small hand sewing machine, but the advantage of 
a machine which could be worked by foot, thus leaving 
the hands free, was at once brought home to them, with 
the result that the sewing machine company received a 


"| steady stream of inquiries. 


Amone the prizes proposed by the Paris Academy of} 


Sciences for 1921 are :—The Montyon prize—700f.—for} 


the invention or improvement of instruments useful to the 
progress of the mechanical arts; the Henri de Parville 
prize—1500f.—for original work in mechanies; the 
Pierson-Perrin prize—5000f.—for a discovery in ‘mech: 
anics; the Plumey prize—4000f.—for improvement in 
steam engines or any other invention contributing to the 
progress of steam navigation; the Gaston Planté prize— 
3000f.—for the author of a discovery, invention, or work 
important in the domain of electricity ; the Hébert 
—1000f.—for a treatise or discovery useful for the popu- 
larisation or practical use of electricity. 


A nrEw form of conveyor is being used with considers 
able success in the Denaby Main Colliery. From a 
description in the Iron and Coal Trades Review it appears 
that the conveyor troughs are s' by chains from 
cross bearers fixed between the pit props. Another cross 
bar is arranged below the bearer in such a manner that the 
chain may swing through an arc of a circle with a radius 
of the full length of the chain on one side of the vertical, 
while the curvature of the arc on the opposite side of the 
vertical is much more pronounced. The troughs are 
reciprocated by a compressed air motor and the coal is 
propelled in the direction of the short are. A conveyor 
of this type 300 yards long by 22in. wide can deliver a ton 
of coal every minute. 

Durine the military operations on the Salonika front 
it was necessary to construct a bridge across the Selimb 
River. The work required the driving of forty-eight piles 
about 40ft. long and 12in. square to a depth of 24ft. in 
gravel, clay, and quicksand. A pile driver with 30ft. 
leads and a 12001b. tup was employed and a 4-ton 
motor lorry used to raise the weight. The lorry was set 
up on the bank, the left-hand rear wheel was jacked up 
and blocked 10in. from the ground, and the other three 
wheels were snubbed and staked to the ground. The lead 
rope was given a turn on the brake drum inside the wheel, 
one man operating the loose end. The distribution of 
labour was as follows :—One motor driver, one signalman, 
one on the lead rope, three on the pile driver, and two 
sharpening and putting on pile rings. Work was con- 
tinuous in three eight-hour shifts, and the bridge was com- 
pleted for traffic in twelve days, 


Ar the request of the National Couneil of the Commercial 
Motor Users’ Association, the Petroleum Executive and 
the Aeronautical Inspection Department undertook to 
make investigations as to the effect of sulphur in benzole 
on various metals. Four samples of benzole were supplied, 
stated to contain 0.1, 0.2, 0.4, and 0.8 per cent. sulphur 
respectively. After prolonged contact with benzole con- 
taining 0.8 per cent. combined sulphur, a slight discolora- 
tion of the surface was obtained with copper and brass, 
In the presence of moist air, also, slight action appears to 
take place, but no measurable difference occurred in the 
weights of the metals before and after the action. Under 
these circumstances quantitative figures for the corrosion 
effects cannot be given. The iron and steel rusted in the 
moist air, but there was no evidence of the formation of 
any oxidation products of sulphur. There is little doubt 
that the same effect will occur with the vapours of the 
other benzoles, although, of course, after a longer period. 


Tuer Koreans, according to the Manchester Guardian, 
were the original inventors of the ironclad warship. It 
was in 1592, that a Japanese army landed on the shores of 
Southern Korea and swept northward through the 
peninsula. The invaders, who carried firearms, which had 
never been seen before in Korea, far as 
Pyeng-yang, and ‘there awaited fur Piperoctiionte: 
before advancing to the conquest of The head of 
the Korean navy, Admiral Yi Sun-sin, determined to 
destroy the reinforcements before acy could: land, and 
~~ that purpose devised a “ kwi-sun,” 

called because of its resemblance So thay, brinhall it 
we covered with a curved deck of iron plates and 
with a ram. In this Admiral Yi attacked the 
fleet of 600 boats, ramming pegs andes Porpntion, 

‘on he left the struggling Ji 0. 

by-his followers eerie be receret the 

Korean fleet. A few Japanese boats escaped, but the 
backbone of the ‘auaed was broken, and for the first time 
in history the virtues of a protected cruiser were demon- 
strated. 


ided | oon 


Miscellanea. 


Ir is stated that an Italian shipping company has bought 


"css yam a tae Company, of Fiume, for 76,000,000 


Ge. amount of pig on produced in the United States 
in 1919 reached a tota! of 30,582,878 gross tons, as com: 
pared with 38,506,249 tons in 1918. 

Tue Mill Close Lead Mines, near Matlock, have been 
taken over by Mr. Chambers, of the Stanton Ironworks, 
near Nottingham. The mines stand third in the British 
Isles as producers of lead ore. 

A sam of good quality coal is said to have been dis- 
covered near Cape Horna, in New Guinea. The coal con- 
tains from 2.7 to 4 per cent. of ash and has a calorific 
value of from 7550 to 7875 B.T.U. 


Ar a recent meeting of the North of England Institute 
of Mining and Mechanical Engineers, presided over by 
Colenel F. R. Simpson, it was decided to form a students’ 
association, and Mr. P. Kirkup, jun., was appointed 
temporary chairman. 

Fire losses on the forest reserves in Alberta, Canada, 
during 1919 aggregated more than 2,250,000 dols., or 
more than the estimated loss of the previous ten years. 
Fires s over 548,000 acres of forest reserve in 1919, 
while 20, “eres were burned in 1918, chiefly open land. 


“Pur British Imperial trade correspondent at Dunedin 
has forwarded a copy of the specifications and plans in 
eonnection with a call for tenders by the Dunedin City 
Couneil for (a) electric car bodies, (b) car trucks, and 
(ce) car equipment. These documents may be consulted 
by British firms interested at the Department of Overseas 
Trade (Development and Intelligence), 35, Old Queen- 
street, Westminster, 8.W. 1 (Room 49). 


AccorDiInG to the Government Gazette of Madagascar 
@ scheme has been approved for a hydro-electric installa- 
tion at Tamatave. The waterfails are situated 10 to 15 
miles west of Tamatave, on the Ivondrono River, and are 
estimated te be capable of producing 3000 horse-power. 
The water power will be available to furnish power in” 
connection with the electrification of the railway from 
Tananarive to Tamatave, a distance of 229 miles. 


A new German optical glass, described in the Chemical 
Trade Journal, is designed for colouriess spectac!es—- 
instead of the usual coloured ones—to give protection 
against ultra-violet rays. The merit of the glass is due to 
the discovery that a suitab:e mixture of rare earths in 
glass flux absorbs the harmful rays. Such earths as 
neodymium, erbium, cerium, lanthanum, and thorium 
may be used in varying combinat.ons, and the protective 
glass shows objects in natural colours. 


At the Broken Hill Mine in Rhodesia there exists, 
according to the Mining Magazine, probably over a million 
tons of oxidised ores containing about 35 per cent. of zinc 
cum lead, which, owing to local conditions, wll require 
special processes of treatment. It is hoped to produce a 
certain amount of zine oxide for sale as a pigment. It 
seems probable that the electrolytic method will be pre- 
ferable to distilling, as water power is available for the 
generation of current, and the-necessary acid can be made 
from sulphides. 

It is reported that a basin to the south of the Victoria 
River in the northern territory of Australia is probably 
the site of coal or oil deposits. The areais about 100 miles 
square. Its borders are on the Victoria River on the north 
side, with the coast on the west side, the Ord and Negri 
rivers on the south side, and the dividing range on the 
east side. The indications of oil are reported about 20 
miles south of the Victoria River. Shale that will burn 
is exposed on the west side. A small seam of coal! outcrops 
on the Ord River. 


THE opening meeting of the current session of the 
Society of Engineers (Incorporated) was held in the 
apartments of the Geological Society, Burlington Housc, 
on the 9th inst., when Mr. Burnard Geen, president for the 
year 1920, delivered his address. The premiums awarded 
for papers read during the year 1919 were presented :— 
President’s gold medal, to Alfred S. E. Ackermann ; 
Bessemer premium, to Mr. C. O. Bannister; Nursey 
premium, to Professor James Young; and the Society’s 
premium, to Captain M. E. de Jarny. 

CoMMENTING on the iron smelting prospects of the 
Transvaal, the South African Mining and Engineering 
Journal says that an encouraging report has been received 
regarding a large deposit of iron ore situate about 10 miles 
from Navar siding on the Indwe-Maclear line. There 
were 1701 tons of iron ore railed from Ermelo during the 
year, the bulk of it to !ocal ore reduction plants and a few 
samples to Europe. Iron ore has been found on native 
lands about -four miles from Wolhuterskop, and ore in 


payable q ities is said to have been discovered in the 
Telenor dlieint 


Tue Board of Trade has appointed a rceitten under 
the chairmanship of Sir Thomas Bell, K.B.E., to advise 
what conditions should be complied with in order to pre- 
vent danger of fire, including fire resulting from collision, 
in the case a pac oc gna burning oil fuel, and what 
special precautions, if any, are necessary in the case of 
oil fuel with a flash point as low as 150deg. Fah. The 
secretary to the Committee is Mr. G. C. Ager, of the Board 
of Trade, and ee with regard to the work 
of the Commit Vn groupe wipes et Ss ‘he Board 


of Trade, Great George-street, See. S.W. 1 
Amone ae : companies, the 
| formation of which in J has hastened by the 


gece 50 million yen 
the ts of three old 
the generation 





‘ i Aare’ 
ant soy have agreed to take all the power they require 
‘from this new company. Another company, now amal- 
gamated with this one, has a power-house capable of 








generating 7200 kilowatts, and is devoted to the manu- 
facture of sulphate of ammonia, 
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Steel Castings. 


Now that the moulders’ strike is settled we may 
look for renewed activity in all branches of 
foundry work. But it is not enough that our 
foundries should resume their pre-war activities in the 
production of castings. In that particular branch of 
metallurgical industry engaged in the production of 
ordinary iron castings we are well to the front, while 
as concerns malleable iron castings, some of our most 
advanced firms at all events hold a valuable lead over 
their rivals, even in America. With regard to steel 
castings, however, no such claim can be put forward. 
A, few firms—and one in particular—have specialised 
on the production of certain types of steel and alloy- 

steel castings, and have achieved very considerable 
success ; but in connection with the production and 
application of steel castings, both large and small, 
there was, and is, much room for fresh development 
and advance. 

Steel makers and steel metallurgists generally are 
so wholly accustomed to think of steel as essentially 
a material which lends itself to forging and rolling 
that they may, perhaps, be a little reluctant to devote 
themselves to a branch of steel manufacture which 
they would—at first sight—be inclined to look upon 
as inferior. That there are many purposes for which 
forged or rolled steel, as distinct from the cast material, 
is essential there is, of course, no doubt at all at the 
present time. On the other hand, there is probably 
aivery large number of articles that are now made 
byJsome series’ of mechanical operations, such as 
forging, pressing, stamping, &c., which could be pro- 
duced at much less cost if they could be made in the 
form of castings, fashioned direct either to the exact 
shape or to some convenient approximation to it. 
That it is no easy matter to produce castings of mild 
steels of good quality and of mechanical properties 
approximating to those of a small forgings, no one 
acquainted with the behaviour of molten steel and its 
process of solidification will attempt to deny. But 
there are undoubtedly very great possibilities in the 
applications of steel castings, both large and small, 
and in pre-war days our industry as a whole was very 
decidedly behind that of some of our continental 
rivals in this respect. Meanwhile, our ever-increasing 
knowledge of steel, and particularly of the remark- 
able way in which its properties can be modified and 
improved by correct heat treatment, appears to open 
up still wider possibilities. If there is any foundation 
for the views which seem to be indicated in recent 
contributions to metallurgical literature, to the 
effect that it is thermal rather than mechanical treat- 
ment on which we should mainly rely for developing 
the best properties of steel, then the possibilities 
which lie before the products of the steel foundry must 
be immense. We do not undervalue the great diifi- 
culties which may have to be faced and overcome. The 
provision of suitable moulding sands and facings which 
will stand the high temperatures and give castings 
with good faces is one example of them, and the avoid- 
ance of segregation and of shrinkage ‘cavities in the 
castings is another. It would seem; however, that 
we have here the case of a bfanch of industty which 
is capable of very large development, provided. that 
progress is assured by the closest possible co-operation 
between the men who work in the foundry and know 
exactly how the steel and the sand behave, and the 
metallurgists and other technical , and . scientific 
workers who should seek, and would doubtless find, 
ways of avoiding the troubles that were brought under 
their notice. A somewhat analogous ‘development 
actually occurred ‘under the stress of war require- 
ments in the case of the production of castitigs of 


2} aluminium alloys. Before 1914 that industry—such. 


as it was—remained confined to a very small number 
of firms, and castings of such materials were regarded 
“a: notoriously difficult.” to make. Since then the 





active collaboration of foundrymen and technical and 





scientific experts has led to a surprising development 
and to the production of light alloy castings of forms, 
dimensions, and qualities which would previously 
have been regarded as quite unattainable. Very 
probably, the. difficulties of the steel foundry are 
much greater than those attaching to alumimium 
alloys, but the resources available for overcoming 
them are: correspondingly greater in the largest and 
most: powerful of our metallurgical industries. What 
we would emphasise is that here is a very wide field 
for well-directed effort, and a field capabie of almost 
unlimited development. Incidentally, it is at least 
possible that in the production of really high-quality 
steel and alloy-steel castings a satisfactory; use may 


-| be found for electric steel furnaces, some of which have 


not found satisfactory employment since the war 
demand ceased. The electric furnace appears to 
present special advantages in this connection, by 
permitting a more accurate control of the molten 
steel and by allowing the re-melting of much of the 
scrap which must inevitably result in such a foundry. 
A combination of the existing skill and knowledge 
relating to electric steel furnaces, with a new develop- 
ment of skill and knowledge in connection with steel 
casting itself, should furnish a particularly favourable 
foundation for a great industrial development. 

It may perhaps be hoped that steel makers who take 
long views will give this aspect of their industry the 
fullest consideration. No doubt expansion along more 
conventional and well-known lines in the production 
of ingots, billets, rolled and forged material, &c., will 
appear to be more immediately promising, nor is it 
intended to suggest that at some future date steel 
castings will oust any very large proportion of those 
well-established products. But there does appear to 
be a possibility of very great expansion in the pro- 
duction and use of steel castings. To what extent 
development in. that direction may proceed in the 
future it is, of course, hard to predict. It is not, 
however, difficult to foresee that all future tendencies 
will Jie in the direction of simplifying processes of 
production and reducing the amount of manipulation 
which is applied to each article. It seems, therefore, 
that the purposes for which steel castings are likely 
to be used will extend rapidly with every improvement 
in the quality which those products attam. The 
maker’s efiorts to improve his steel foundry practice 
are therefore likely to meet with a very satisfactory 
reward, both for him personally and for the British 
steel industry generally. 


Industrial Works Councils in Germany. 


One of the most revolutionary measures in the 
matter of social legislation in Germany has now 
been passed by the National Assembly, after having 
been. under consideration since last July,’ and will be 
brought into operation at an early date. The measure 
is termed the Works’ Councils’ Law, and is a creation 
of the social revolution in 1918, for nothing but a 
national upheaval of that kind would have induced 
the employers—always emphatic in their assertions 
that they would be masters in their own houses— 
willingly to agree to the establishment of Works’ 
Councils, with their extensive powers in connection 
with the organisation and management of works. 
The scope of the law, which sets up Works’ Councils 
in all trades which employ at least twenty persons, 
is general, as it covers all trades, business and private 
and public administrations. The Works’ Councils 
differ materially from the Whitley Councils in other 
respects, besides being obligatory in every works. 
The object of the law is to bring the workmen into 
closer connection with the process of production 
and give them a far-reaching right of joint determina- 
tion in reference to the economic and organising 
management of the works. Let us see how it is pro- 

to achieve this object. In the first place, the 
Councils are to be formed to attend to the common 
economic interests of the workmen and employees 
(staff), with power to constitute a sub-committee ; 
whilst the workmen and employees are also to 
appoint committees to watch over their special 
economic interests in relation to the employer. It 
is, however, not necessary for our purpose to deal 
further with the sub-committees. .The law fixes the 
minimum number of members of a Works’ Council 
at three where the number of workers ranges from 
twenty to fifty, and the number forming.the Council 
gradually increases in proportion to the number of 
persons employed, but the maximum membership is 
thirty, quite irrespective of the many thousands who 
may be employed,at a large works. The works 
councillors are to be,elected for a period of one year’s 
service in that,;capacity, all the persons employed, 
male and female, who have attained the age of eighteen 
years, being entitled. to a vote, which is taken by 
direct ballot. 

If we now refer to the functions and powers con- 
ferred upon the Works’ Councils, it is found that the 
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law expects these Councils to accomplish a great deal, 
although employers entertain serious apprehensions as 
to the possible results of the innovation which has been 
forced upon them. The Works’ Council is to support 
the works management with advice in order to help 
it to produce as much as possible, and with the 
greatest economy in the working of the machinery 
and plant ; to co-operate in the introduction of new 
methods of working, and protect the works from dis- 
turbances through strikes, &c., appeal to the concilia- 
tion committee, which has been established in con- 
junction with a district economic board, for a decision 
in the case of disputes which cannot be settled other- 
wise, and watch over the enforcement of the awards ; 
to arrange with the employer common labour condi- 
tions for the workers within the limits of the 
existing wages agreement; and to promote the 
arrangements made for the safety and welfare of 
the workers. 
Works’ Council is the duty of striving to prevent the 
raising by either party of demands or proposals 
which would be likely to prejudice the common 
interests. Probably the most important matter in 
this connection is the legal condition which has been 
laid down to the effect that the works managers 
are empowered to carry out the decisions which are 
arrived at in joint conference with the Works’ Council, 
for it is not the business of the Council to interfere 
in the works management by means of independent 
instructions. Apparently this condition was inserted 
during the consideration of the measure, so as to afford 
the employers some degree of freedom in the manage- 
ment. Yet the spirit of the workmen, judging from 
the events of the past twelve months, in a number of 
industries, is entirely opposed to the fulfilment of 
the conditions and powers conferred upon the Works’ 
Councils. The latest instance concerns the State 
railway locomotive repair works, of which over a 
dozen have recently been closed on account: of 
slackness, but which are now being re-opened only 
to workmen who give a written undertaking to do 
piecework. 

It is probable that no measure of social legislation 
has met with such determined opposition on the part 
of the coal, iron and steel, engineering, and other 
employers, and of their great trade associations as 
that which the Works’ Councils’ Bill had to en- 
counter before it was enacted three weeks ago. 
The whole of the measure, in the opinion of em- 
ployers, is highly objectionable, but the most objec- 
tionable and dangerous part of it relates to the right 
granted to the Works’ Council to send either one or 
two of its members to the board of directors of com- 
panies to represent the interests and demands of the 
workmen, as well as their views and wishes in regard 
to the organisation of the works. As in the cases of 
other recent laws dealing with social and socialisation 
matters, so in the present instance is the regulation 
of this particular question of workmen directors to 
form the subject of further legislation. So far, how- 
ever, as the new law covers the ground in this respect, 
it is provided that the workmen directors shall have 
seats and vote on the board and keep silence with 
regard to confidential information which comes into 
their possession. On their part the employers, in 
so far as no business secrets would be endangered, 
are placed under the obligation to set before’ the 
Works’ Council information concerning the labour 
contract and works matters affecting the activity of 
the men, and also to lay before the Council the 
wages books and all particulars which form the 
basis for the carrying of the wages agreement into 
effect. In addition, the employers are to present a 
report at least every three months concerning the 
situation of the undertaking, particularly the output 
of the works and the prospective labour requirements, 
and the submission of a balance sheet, together with 
profit and loss account, can also be demanded of the 
employers for the past financial year in a works 
employing 300 workmen or 50 employees. The 
law fixes penalties in the form of fines, and detention 
for any contravention of the condition to observe 
secrecy in connection with confidential information. 
If any comment on the Works’ Councils law is 
necessary, itis that the German National Assem- 
bly has forced upon unwilling employers a gigan- 
tic experiment, the results of which cannot be 
foreseen at the present time. Some years will 
probably elapse before the scheme can be placed in 
proper working order, and many things may happen 
in the meantime. It will certainly be interesting to 
watch the effect which such a revolutionary measure 
will have in the commerce of the country. | It seems 
to us at any rate as though such a drastic change 
in the industrial organisation of works as is con- 
templated will, in all likelihood, accomplish either 
one of two purposes—it will either make or mar the 
industries. 








Among other matters vested in the, 
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WHEN we consider the ramifica- 
ee tions of railways and their influence 
Darlingt upon the progress and develop- 
ment of those things which we 
include without distinction or difference under the 
heading of civilisation, the fact that only ninety-five 
years have elapsed since the first public railway was 
completed fills us with wonder. To think that there 
are men living to-day who were alive before “ No. I.” 
hauled its first.train of wagons from Stockton to 
Darlington is mentally to reforge the most wonderful 
link in the history of the world, wonderful not only 
because of accomplishments that make the thoughts 
reel, but because of the rapidity with which it was 
made. The Stockton and Darlington Railway was 
opened in September, 1825, five years later within a 
few days the first locomotives of a new kind, a kind 
which held in germ all later locomotives, hauled a train 
for public service on the Liverpool and Manchester 
Railway. The Stockton and Darlington Railway was 
about 36 miles long in all, and now in Great Britain 
alone there are some twenty-four thousand miles, 
and in the world seven hundred and ten thousand 
miles of railways! In. these circumstances the 
celebration which took place yesterday in the very reom 
in the ‘‘ George and Dragon” at Yarm-on-Tees where 
Meynell and ‘the Peases came to a fateful decision 
exactly one hundred years ago was an event of no 
small interest. The first Stockton and Darlington Bill, 
as many of our readers will remember, was wrecked 
by the opposition of the Earl of Darlington and the 
Earl of Eldon—who, Ly the way, made memoranda 
on it when on his knees at prayers in the House of 
Lords—to say nothing of smaller landowners 
-—and it was not till a new route, which ayoided Lord 
Darlington’s fox-covers, and till the difference with 
Lord Eldon had been adjusted, that a Bill was secured. 
On May 22nd, 1822, the first rails were laid at Stockton 
and on September 27th, 1825, the road was opened. 
Its success was phenomenal. The promoters, whilst 
they had provided for the carriage of passengers, did 
not anticipate that the ‘ne would be much used for 
that purpose, but almo. from the first it became 
apparent that the public was attracted by the new 
mode of locomotion, and the importance of the 
passenger traffic -was obvious. It is on this fact, 
rather than on any other qualification, that the Stock- 
ton and Darlington Railway stands out as the first 
public railway in the world. As thoughts will be 
turning to the venture during the coming week, it 
may be of interest. to add that the best published 
account of it in a convenient form is to be found in 
Tomlinson’s “* History of the North-Eastern Railway,’’ 
probably the finest railway history yet. written. 


* * * * * 


Bur although the meeting of 
February 12th, 1818, is of historical 
interest, we must confess that there 
is, as far as we know, little 
reason for selecting it for centenary celebration rather 
than many other of the meetings that were held in 
the few years preceding and following it. It was 
called for an exceptional purpose. The first Bill 
having, as we have already recalled, been rejected 
by the House of Lords, a new Bill had been drawn 
up and was ready for presentation; but on January 
29th George III. died, and the prospects of getting 
private Bills through Parliament became so bad that 
the promoters’ parliamentary agent recommended a 
postponement. ‘The principal item on the agenda 
of the Yarm meeting was the adoption of this advice, 
and though a great deal of work was done before the 
new Bill was brought forward a year later, it cannot 
honestly be said that the event itself was, in fact, a 
very i rtant one. We must look rather to May 
15th, 1922, to celebrate the centenary of the beginning 
of the work, or to May 23rd of the same year for 
the centenary of the laying of the first rails by Mr. 
Meynell, the first chairman of the Stockton and 
Darlington Railway. It is of interest, in passing, to 
recall that the gauge adopted was 4ft. 8}in., the gauge 
to which George Stephenson—who, having dis- 
placed the incompetent Overton, was civil and 
mechanical engineer to the line—was accustomed at 
Killingworth. But the real centenary, which we have 
no doubt will be celebrated with all proper cere- 
monial, will fall on September 27th, 1925, one 
hundred years after the line was opened by Stephen- 
son’s Locomotion No. 1 hauling the first passenger 
coach “The Experiment’ and thirty-four wagons 
over those parts of the railway which were fitted for 
locomotive haulage—for in some parts there were 
fixed engines to pull the trains up the inclines. This 
first train must have presented a wonder- 
ful sight—a ‘sight which we should dearly like to see 
faithfully reproduced at the centenary. © Provision 
had been made for three hundred passengers, but 
between. four and five hundred persons managed 
somehow to. find accommodation on the vehicles. 
The appearance of the train so cumbered is brought 
back to us by the pictures of recent Russian trains 
crowded both within and without by human beings 
and freight of all. kinds. But the Stockton and 
Darlington is not only memorable as the first public 
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railway and as the line which crystallised the standarg 
gauge, for on it was found the first iron railway bridge 
in the world—Stephenson’s famous wrought irop 
structure over the Gaunless. Take it for all in alj, 
then, amongst the many railway centenaries that wil] 
crowd in upon us a few years hence, there will be none 
more worthy of observance than that of September 


27th, 1825. 
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THERE is a section of the public 
that, nursing its justifiable hatred 
of Germany, resolutely turns its 
back upon our late enemy. Now 
turning your back upon a despised person is all very 
well as a dramatic action, but it puts you at the dis. 
advantage that you cannot see what he is doing, and 
he may revenge himself on you by picking your tail 
coat pockets, or he may, taking a more honest course, 
retruss his points and prepare himself generally for a 
renewal of his exertions. That, as a matter of fact, 
is what Germany is now doing. We do not suggest 
that she is preparing for a new effort to dominate the 
world by military conquest, but we know that she is 
making every endeavour to recover the industria! 
lead which she sacrificed by her rash action of 1914. 
It would be sheer madness not to watch her, and to 
watch her with the greatest care, not only because 
if we do not do so she may profit by our contemptuous 
indifference to secure a lead, but because, feel how 
we may about the nature of the Teuton, we cannot 
deny his industry and his scientific attainments and 
from both there is much that we may learn. He is 
now exerting every endeavour to ingratiate himself 
with foreign countries and making many clever efforts 
to recover some of the markets he lost during the 
war. Amongst these efforts is the publication of 
a monthly review, of which the first number now lies 
before us. It is entitled Engineering Progress, and 
is edited by the three principal learned societies in 
the engineering field of Germany — the Verein 
Deutscher Ingenieure, which is like our “ Civils” 
and ‘‘ Mechanicals” thrown into one, the Verein 
Deutscher LEisenhiittenleute, which corresponds to 
our Iron and Steel Institute, and the Verband 
Deutscher Elektrotechnicker, which has its nearest 
parallel in our Institution of Electrical Engineers. 
This periodical is a purely propagandist organ ; its 
object is to direct the attention of foreigners to 
German engineering enterprise, and it is published in 
three erman, no doubt with an eye on 
Russian and Swiss markets; Spanish, to capture 
the South Americans; and English, for North 
America, the United Kingdom and the many English- 
speaking nations attached to it. The articles in the 
number before us are admirably done in English 
that must have been written by someone to whom 
that is the familiar tongue. ‘The particulars are 
sufficiently technical to appeal to the trained mind, 
and the illustrations have been carefully selected and 
admirably reproduced. Altogether, a very creditable, 
and from the British point of view a very dangerous, 
production, for from beginning to end we need scarcely 
say it is German work, and Germany work only, 
that is dealt with. 
o 18S She 


German Thrust. 


Ir is so well known that all men 
experience difficulty in thinking 
with perfect clarity about processes 
and actions which cannot be visu- 
alised that it may almost be said that clear thought 
does not begin until visualisation has reached that 
stage at which a model may be constructed ; and it 
may, perhaps, be added that it is only when its model 
is under construction and criticism that the weakness 
or strength of any theory is fully developed. We 
know that both Kelvin and Maxwell, whose powers 
of abstract thought far exceeded those of ordinary 
mortals, had to fall back upon models, and a similar 
course has been followed in every domain of physics 
and chemistry. Mathematicians, indeed, carry on 
their art without the aid of visualisation, but there 
is a growing tendency to regard that characteristic 
of mathematics as a natural weakness and to insist 
that no step, other thana purely mechanical one, in a 
mathematical process should be accepted until it 
can be expressed in an alternative form. This is all 
for the good; we ought to be able to take any cal- 
culation at any point and to paraphrase its symbols 
into normal language. The value of such visualisa- 
tion was insisted on in the lecture which Dr. Car- 
penter wrote for the students of the Institution of 
Mechanical Engineers, and which in his absence 
through illness was admirably delivered by Dr. 
Evans on Friday evening last. Dr. Carpenter said 
that it was not until Kekulé had introduced, about 
1890, the now-familiar graphical formulz for organic 
compounds that real knowledge of their composition 
was attained, and he added that it was only because 
chemists were in possession of that means of visualising 
the construction of complicated molecules that they 
were able to meet the calls the war made upon them. 
Dr. Evans brought’ the mechanical construction of 
coal before the eyes of the audience by drawing on 
the blackboard diagrams of the various constituents 
it contains. Perhaps in no other way could he—or 
should we say Dr. Carpenter ?—have appealed more 
forcibly to mechanical engineers than when he defined 
coal as an agglomeration of waxes, from the softest 
to the hardest, which were melted and distilled at a 
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variety of temperatures. With this representation of 
coal before him, the engineer is much ‘more likely to 
give its combustion proper scientific consideration 
than when, as only too often happens, he regards it, 
as it must be admitted he has been taught to do, as a 
lump of carbon, If Dr. Carpenter succeeded in in- 
ducing students to think of it as a complex compound, 
he will have taken the first step towards inspiring in 
engineers as much respect for it as that shown by 


chemists. 
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THE military railway between 





sar ae and was a road 
Railway. of character. It had gradients of 


one in twenty-five and curves of 
six chains; its signals were hand-operated at the 
post ; its points were not interlocked ; it was a single 
line, and there were no runaway catch points; it 
had one bridge, proudly known as “The Forth,” 
which had to be treated tenderly, and one embank- 
ment that was washed out every winter. Its engines 
were @ mixed lot picked up here and there. There 
were few passing places, and in the early days before 
the tablet was introduced awkward disputes arose 
as to the rights of the road. Accidents occurred on 
an average two and a-half times a week. They were 
mostly derailments—often on the Post Office curve. 
In times when death and injury were less com- 
mon many of them would have been tragic. 
There was ‘‘ No. 95” that eame off daily. She was 
a 2-4-0, but the 2 were not a pony, they had no side 
play and she did not like sharp curves. She had a 
sister that loved them, but, like the Irishman’s pig 
had to be driven backwards. In muddy weather 
“No. 95° sank into the ballast up to her ankles and 
was dug out with much toil. The breakdown gear 
consisted of four screw jacks—later. necessity became 
so insistent that a lecomotive crane was kept con- 
tinuously under steam. When a train of wagons 
came off it was put on again with a re-railer. 
The camp turned out to watch the operation, and the 
soldiers played upon mouth-organs, “‘ You should 
see me dance the polka ’’—a subtle comment on the 
way the wagons bumped over the sleepers and hopped 
on to the rails. There was one little stretch of one 
in seventeen. ‘Two engines pushed a wagon of coal 
up it—at the stiffest places the engines always pushed 
instead of pulling—or tried to. Sometimes they suc- 
ceeded. Sometimes with all their wheels locked the 
wagon got the better of them, and thrust them down 
the hill. At such times Tommies stood around shovel- 
ling sand on to the road. Was not the coal for their 
cook-house ? Breaks-away were an ordinary diversion. 
Once a train of wagons started with a coupling in 
the middle undone. The start was up hill, the engine 
pushing, and at first all went well. Then the gradient 
changed, and the first half of the train bolted away. 
The shunter yelled to the driver to catch it up. He 
tried, but failed. The vagrants rushed down the hill 
and half-way up the next. -Then they thought better 
of it, and came back to meet their pursuer. There 
was trouble, much trouble. On another occasion 
an ingenious youth with a turn for mechanics took 
the brakes off a train standing on an incline. She 
tried to take a six-chain curve at sixty miles an hour. 
The wreckage was shovelled into buckets. But there 
were tragedies, too, grave tragedies. Troops entered 
a train standing without its engine. It had been 
twelve hours in a siding, and the air brakes were dead. 
For some reason it bolted. Many men were killed 
and more injured. But the tragedies are forgotte 

by those who worked the - and ———--—— 
military railway, and only its humours and its whims 
are remembered. O wonderful line with your switch- 
back profile and your snake-like contour, what 
lessons were learnt on you, what engineers you made ! 
A year with you was better than a thousand. Your 
engineers will know greater railways, they will build 
them, they will work them, but never again will they 
meet one with your equal for vicissitudes, your 
superior for variety and your peer for complete 


lovableness. 
* * * cs * 


Srr AvckKTiaAND Gepprs’ unhappy 
experience with “definitive” 
might have made him a little chary 
in his, selection of words. But if 
his speech at the Bush luncheon is correctly reported 
in the Morning Post of Saturday last, we must 
assume either that it has failed to do so or—to adopt 
a modern jargon brought back from France—he likes 
to see people “ intriguing ” themselves. The doubtful 
word stands as the title of this Reflection, and the 
passage in which it occurs runs as follows :—‘‘ For some 
time the tendency has been in the direction of crusti- 
fication of industry, combination, ring formation, 
and consolidation.’ That Sir Auckland liked the 
pleasant way the syliables roll along the tongue was 
clear, for ‘he repeated them a little later. <‘ In all 
countries,” he said, ‘the reaction against con- 
solidation and crustification had been seen in 
the demand for nationalisation.” It has been 
suggested to us that, the reporter or the printer 
has put in a ‘‘c’’insteadjof a * t.” and,that. the word 
should, in’ facet, be ‘' teustification,’’ but we cannot 
bring ourselves to believe that Sir Auckland would 
employ a barbarism 8o fearful. Rather do we incline 
to the view that crustdtion was the word he was 
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looking for, and crustification came out by mistake 
just as definitive did instead of definite. Crustation 
is the covering formed as, for example, when in the 
cooling of this great globe itself or the heating of an 
apple pie a hard integument is put over a soft interior. 
We are not sure that trusts and amalgamation will 
regard that as a correct definition of their constitution, 
and we are certain the public will not., The “ general” 
is convinced that there is:no soft interior to these 
great trading concerns. It'is not’ that they have no 
souls to be damned or “‘ hurdies”” to be kicked, but 
that they have “ hurdies ” of cast iron and no hearts ; 
in fact, that they are crust all through. We are 
tempted. to touch upon other meanings of crust— 
readers of “‘ The Taming of the Shrew” will recall 
that Kate was ‘“‘ crust”’—but refram, as we desire to 
show our hearty sympathy with a sentiment which 
Sir Auckland expressed. We have always felt 
thet the small man, the man who has built up a 
business by his own endeavour, who enjoys the pride 
of creation, and is known personally to all his work- 
people, is a valuable asset to the country. He is 
a@ constant example to all and sundry that every 
man has a baton in his knapsack, and the inspiration 
he gives to thousands of his fellow-men is an invaluable 
incentive to industry, perseverance, and pertinacity. 
Sir Auckland put in a good word for him, and it was 
pleasant to hear that the great Bush Mart which is 
to be erected in Aldwych will help hini—the “ small 
man ’”’—to battle with the Titans and Goliaths of 
industry. 








Industry and National Policy. 

SEVERAL important subjects were discussed at the 
National Conference of Manufacturers and Producers 
held on Tuesday and Wednesday of this week in 
London, arranged by the Federation of British 
Industries and the Association of British Chambers 
of Commerce. If any doubts remain in the minds of 
those engaged in the engineering and other trades of 
the restrictions imposed upon the expansion of export 
trade by the position of foreign exchange, by national 
extravagance, by difficulties of transport, and other 
problems, they will have been dispelled by the very 
frank discussion of these subjects which took place 
at the conference in question. The gathering on 
both days was remarkable for the wide character of 
the interests represented. The speakers included 
not only those responsible for the conduct of great 
industries, but bankers and financiers, politicians, 
and important commercial as distinguished from 
manufacturing interests. Mr. W. Peter Rylands, in 
an opening address, reviewed the general European 
situation in the light of what is taking place in Russia 
and the attempt being made to spread the principles 
of Bolshevism in other countries. It is now realised 
that, however much the Allies may desire to punish 
Germany as the instigator of the world war, Germany 
must in the general interest be put in a position to 
produce, partly in order to enable her to pay the 
indemnity by export of goods and partly to avoid the 
social and economic catastrophe which is now 
threatened. 

The point on which attention was focussed in con- 
nection with Great Britain is the familiar theme that 
we are consuming more than we produce. All classes 
of. the community were blamed for the failure to 
balance expenditure and income, but the obvious 
remedies suggested, the cessation of Government 
borrowing and increased production, although easy 
to preach, are apparently very difficult to put into 
practice. It is in these directions, however, that 
national salvation will be found. ‘Mr. Max Muspratt, 
representing the British cheniical trades, dealt with 
the questions underlying the fact of the demand for 
manufactured goods being so largely in excess of 
supply. His argument was a sound one. No attempt 
to fix prices or restrict profits by Government action 
can, it was pointed out, improve the situation from 
the national point of view. If home prices are fixed 
below the world price, the home market must be 
depleted, unless export is restricted, while any attempt 
to restrict exports will raise the price of the goods 
which the country must import. It was argued that 
the only remedy is for the Government to.remove as 
far as possible all restrictions upon trade and. to 
encourage the development of production and dis- 
tribution through the norma! channels. High profits 
are not necessarily associated with high prices, but 
are at once the fund from which plant and working 
capital may be increased, as well as the incentive to 
development, which is the surest method of reducing 
prices. The conference, in order. that. the public 
may be instructed in the real facts of a baffling situa- 
tion, asked the Government to publish monthly 
comparative statements showing the current prices 
of commodities in the principal countries of the world, 
these prices being converted into English currency 
values at parity, with the object, of making clear the 
relative burdens borne by individual consumers in 
this and other countries. The suggestion is a practical 
one, and it is hoped that as the causes of what is 
happening to-day are obscure,.to so, many people 
the Government will adopt it.: Two subjects which 
received special attention at:the conference: were 
Government finance and export trade and foreign 
exchanges. Sir Arthur Steel’ Maitland, who dealt 
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with the last-named subject, laid stress on the 
improvement which could be effected in:the exchange 
value of the pound sterling ‘by the expansion of 
export trade, and the conference urged upon manu- 
facturers the desirability of definitely allocating some 
proportion of their output for export purposes. ‘The 
adverse condition of exchange as regards the United 
States has already had a considerable effect on trade, 
and is enhancing the prices not only of raw materials, 
but of transport, to an extent which is now beginning 
to react unfavourably upon American trade. It is 
true, and the fact is some compensation, that we have 
suffered less from the inclined plane of foreign ex- 
changes than most countries, and that the United 
States is also being asked to pay scme of the price. 
The difficulty is one to be dealt with on international 
lines, and that policy will no doubt be followed. In 
the meantime the immediate duty of our own Govern- 
ment is to take steps by a reorganisation of its financial 
policy to instil a spirit of confidence in those engaged 
in industry, and having done that to put those 
responsible for production and export trade in a 
position as free from control as possible. Reference 
was made by Mr. de F. Pennefather to the need for 
the co-operation of labour in the task before them, 
and it is this aspect of the question which it appears 
to us received too little consideration from the con- 
ference, although those who took part in the dis- 
cussions are aware of the immense importance of the 
labour aspect of the question. It has to be brought 
home to the worker that the present economic situa- 
tion is a greater menace to his class perhaps than to 
any other. 

Such subjects as the proposed levy on capital, 
which is regarded as being opposed to national 
interests and tending to discourage enterprise, and 
the excess profits duty, now about to be abolished, 
were discussed. The industrial community realises 
that taxation will have to remain on a heavy scale 
to meet the requirements of this and future years ; 
it merely asks that the Government before imposing 
new taxation to take the place of the excess profits 
duty shall consult manufacturing and trading in- 
terests. The question of nationalisation also came 
under review, and, as might have been anticipated, 
a resolution was put forward pledging the interest 
represented at the conference to resist any attempt 
to impose State management on any branch of 
industry. In connection with the transport problem, 
strong objection was taken to the new scale of railway 
rates being fixed on an estimated deficit, which in any 
case is largely due to abnormal and transitory condi- 
tions. The request that before any permanent revi- 
sion of railway rates is carried out the industries of 
the country should be consulted is a point which has, 
however, already been conceded by the Ministry of 
Transport. In a circular letter just issued the Federa- 
tion of British Industries, the Association of British 
Chambers of Commerce, and other public bodies 
have been asked to submit a draft scheme for the 
eonsideration of the Ministry. Other matters which 
received attention were the chaos which Government 
policy has brought into the coal trade, the housing 
problem, the need for putting in hand additional 
industrial research work either individually or by 
trades as a whole, and the efforts—to which the con- 
ference gave its warm approval—which are now being 
made to introduce university men and men of similar 
education into industry. 

The general impression left on the mind is that 
conferences of this character, in which men who do not 
ordinarily meet for purposes of consultation are 
brought together, serve an eminently useful purpose. 
They not only enable those engaged in the conduct 
of great industries to decide on lines of policy to be 
pursued for mutual benefit, but at the same time enlist 
the aid of the public in carrying through measures 
of necessary reform. 








ROADS ADVISORY COMMITTEE. 





Ar the first meeting of the Roads Advisory Committee 
held at the Ministry of Transport, Whitehall-gardens, 
on Thursday afternoon, February 5th, the proposals of 
the Minister of Transport with regard to the classification 
of the roads of the country were submitted in the form of 
a@ memorandum. The Committee agreed that the work of 
classification should be undertaken at once, and approved 
of the following general prineiples :—(1) The roads of the 
country to be divided into three classes: (a) First class, 
(b) second class, (c) all other roads. (2) The classification 
to be made on the basis of the relative importance of the 
various highways for traffic purposes. In deciding whether 
a road should be included in Class 1 or Class 2 the follow- 
ing considerations should be taken into account :—(a) 
Whether the road was an important route for through 
traffic or possessed more than local importance; (6) the 
size and importance of the centres of population connected 
by it; and in particular (c) whether the cost of mainten- 
ance was considered to be materially affected owing to 
through traffic forming a substantial percentage of the 
total traffic on the road. 

While the Committee ed to recommend that grants 
from the Exchequer'should take the form of contributions 
towards the maintenance of roads in Classes 1 and 2, 
it postponed making any recommendations as. to the 
form the grants should take until more precise information 
could be supplied with regard to the funds likely to be 
available, and the mileage and cost of maintenance of 
roads to be included in Classes 1 and 2. 
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Recent Advances in Utilisation of 
Water Power.* 


By ERIC M. BERGSTROM, of London, Associate Member. 


. 


(Concluded from paye 147.) 
SPEED REGULATION. 


Tue development of the design and construction of 
governors has naturally been closely bound up with the 
general advances in the design of Francis turbines. In 
fact, it may be stated without exaggeration that the pro- 
gress in the application of water turbines is to a great 
extent due to the satisfactory solution of the governor 
problem as the provision of a quick-acting and reliable 
speed-controlling device forms one of the most important 
features ot hydro-electric development. 

The old type of mechanical governor proved. totally 
inadequate for the needs of efficient speed control in. con- 
nection with hydraulically driven generators. As a con- 
sequence the hydrautic type of governor was evolved which, 
in the first place, was actuated by the water pressure, but 
later, however, was operated by oil pressure in order to 
eliminate several bad features of the water pressure 
governor—that is, sticking due to gritty water—and 
liability to corrosion of the various mechanical parts. The 
automatic oil pressure type of governor has been steadily 
improved and has now reached a high state of perfection, 
possessing all the qualities required by modern practice 
for effective and reliab!e speed control. 

For large turbine units where a large capacity governor 
is required the servo-motor is built together with the 





Fic.6, —Diagram of Pipe-line and Surge-tank 
Haby Power Plant, Sweden. 
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Pelton Wheel, Fully Hydro-Electric Statton, Switzerland. 


others, with the result that the laws governing the hydraulic 
conditions in relation to the speed control have now been 
definitely formulated and consequently have enabled a 
practical solution of this very intricate problem. 

The diagram, Fig. 6, illustrates the application of an 
open surge tank to a medium-pressure turbine plant, the 
upper portion of the pipe line being horizonta! and the 
surge tank situated near the power-house. In the event 
of a sudden throwing off of the load on the turbine the 
water would rise in the tank and absorb the energy given 
out by the flowing water coiumn when changing its 
momentum during the retardation of the flow correspond- 
ing to the new load conditions. On the other hand, in 
the event of a sudden demand for more power the stored 
water in the surge tank would instantaneously supply the 
additional quantity of water required until the water 
eolumn in the upper portion of the pipe line has had time 
to accelerate, and consequently the level in the tank 
would be lowered. The area of the tank must be so dimen- 
sioned that the amplitudes of the water waves or oscilla- 
tions are as small as possible and steadily diminish until 
the quiescent water level is reached, inorder not to influence 
adversely the conditions for stable governing. 

An important improvement in the design of surge tanks 
is to be found in the so-called differential surge tank 
recently introduced in America. The object with this 
new design was to obviate the disadvantages of the con- 
siderable oscillations obtained in the simple tank, as the 
cost of a larger diameter tank to reduce the oscillation has 
often proved prohibitive. The differential surge tank 
consists of a stand pipe of approximately the same 
diameter as the pipe line and communicating with the 
reservoir through a comparatively small accurately 


bolted on to the rim of the wheel centre. The Pelton 
wheel is used under heads varying from about 500ft. i, 
2000ft., although for small powers it can be used under 
medium heads down to 100ft., and on the other hand hay 
been employed under a maximum of 5400ft. in one stage, 
In comparison with the great advancement made during 
recent years in the design and construction of reaction 
turb‘nes, the improvements in the impulse type of turbing 
have perhaps not had the same far-reaching effect on 
account of its design being of a comparatively simpler 
nature, but great strides have been made in also bringing 
this type of turbine on to the same high level demanded 
by present-day practice. 

The chief characteristic of the impulse wheel is the long 
range of load during which the efficiency is nearly constant, 
In three known cases the efficiency at half load is over 85 per 
eent. and only talls below 80 per cent. when the load is less 
than 30 per cent. of the normal. 

A single-jet Pelton wheel designed for an output of 
3300 brake horse-power under a net head of 875ft. at 
300 revolutions per minute is shown in Fig. 8. This plant 
may be of special interest as having been designed and 
manufactured in the United Kingdom and installed at the 
British Aluminium Company’s works at Kinlochleven. 
The pitch diameter of the wheel is 82in. and both runner 
and buckets are of cast steel, the latter sand-blasted and 
ground on the inside to present as smooth a surface as 
possible, to reduce the friction losses. The buckets, 
twenty in number, are secured to the runner by slightly 
tapered bolts of nickel steel, dimensioned to withstand a 
centrifugal force of 90,000 1b. on each bucket at 100 per 
cent. overspeed. The shaft is carried in two automatic 
rng oil lubricated water-cooled bearings, Llin. and 84in. 
diameter respectively, each provided with circulating 





dimensioned openng. When the load is suddenly 
increased the water in the stand pipe will fall very rapidly 


Fia.8. —Single-jet Pel 
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turbine, and in the case of several units all the servo- | owing to the throttling effect of the opening tojthe reser- | diameter of 148 mm. and is provided with a renewable 


motors are supplied from a central oil supply system. 
the case of enclosed turbines supplied through pipe lines 
the closing time of the governor and guide vanes respec- 
tively must be adjusted correspondingly longer than in 
the case of open type turbines in order to avoid dangerous 
pressure rises in the pipe line, owing to the change of 
momentum of the flowing mass of water, in addition to 
providing a heavy fly-wheel to keep the speed variation 
within permissible Jimits. This arrangement is only 
possible where the pipe line is comparatively short and 
cannot be adopted for high-pressure turbines where the 
hydraulic conditions imposed by high head and long | 
pipe lines render the governing problem far more difficult. | 
In such cases the governor is operated in conjunction with | 


In | voir, and consequently the water in the pipe line will 


accelerate at a more rapid rate than in the case of a simple 
surge tank where the water column in the upper pipe line 
acclerates only at the same rate as the water level in the 
reservoir falls. By thus increasing the acceleration from 
the very beg nn‘ng gf the regulation period Jess amount 
of storage water is necessary, which permits a smaller 


reservoir and consequently less cost than in the case of a | 


simple tank. 

The problem of satisfactory speed control is necessarily 
of a theoretical character, but without touching this side 
of the question the author has endeavoured to bring out 
the outstanding fact that the advancement in respect of 
regulation has played an important réle in the general 


a pressure regulator or relief valve in such a manner that | development of hydro-electric plants, and without exclud- 
when the governor closes the guide vanes of the tubine | ing the possibilities of further improvements it can be 
the relief valve opens, discharging the water into the tail- | sa'd that the speed regulator of Francis turbines has reached 
race, so that the same amount of water is flowing through | a high standard of perfection—in fact, is second to none 

the pipe line, thus avoiding any change in the momentum | compared with any other prime mover. 
and consequently no pressure rise can occur. Long pipe lines, which, from the point of view of speed 
A further point which must be subject to particular Tegulation, proved to be an obstacle to many power 
consideration is the fact that in many medium-pressure developments, need not now be avoided for that reason, 
plants the pipe line is often of considerable length as com- | 4lthough in addition to the purely technical side the 
pared with the total head, so that in case of a sudden | CConomic aspect requires careful consideration in cases 
demand for an increase of flow following a sudden increase | Where the topographical conditions necessitate extremely 
of the load on the turbine, the.water in the pipe line cannot | !ong pipes or conduits. It is imperative, however, that 
accelerate at the rate required by good governing. It is | the arrangement of such a plant should be Jeft in the hands 
apparent that the pressure regulator cannot in this respect | Of the expert hydraulic engineer, as in the past many 
e of any assistance, and under these conditions a stand- | Plants have proved to be failures for want of consideration 
pipe or surge tank must be provided. | of the many complex problems arising in connection with 
The use of long pipe lines both in connection with high | y 8 Fis ricapas under disadvantageous hydraulic con- 

and medium-pressure Francis turbines, many of which | om 

have to work under the most adverse hydraulic conditions, | 
| 


has introduced new factors having an important bearing 

on the-problem of speed control, and has during recent |,. a 7: 

years been the subject of theoretical investigation and | a ye ine type, ae 3 peng ee the 

research, notably by Allievi, Prazil, and Johnson and pene ont ee — an hay yi ty A oti 
sponding to the net head and impinging on a set of buckets 


} 


Pre.ton WHEELS. 
The second category of water turbines coniprises the 





* Institution of Mechanical Engineers.—Abstract. 


tip of gun-metal. The spear end is also made of gun- 
metal of special alloy to resist the erosive action of the 
| water. The combined spear and deflector regulation is 
employed, the automatic governor of the oil pressure type 
| being self-contained on its own foundation and connected 
| to the spear and deflector respectively by means of levers 
| and connecting-rods. 
Fully Hydro-clectric Station, Switzerland.—-By reason of 
| the extremely high fall under which this plant operates it 
|is of singular interest and serves particularly as an illus- 
tration of the latest achievements in Pelton wheel design. 
| The output is 3000 brake horse-power per unit at 500 revo- 
| lutions per minute under a eal ote head of 5435ft., being 
the maximum head which any turbine has. been designed 
to utilise in one stage. The pitch diameter of the wheel is 
| 1lft. 7in. and that of the jet 34mm., corresponding to a 
| ratio of approximately 105. The velocity of the jet is 
approximately 35,000 and the peripheral velocity of the 
| wheel disc 18,200ft. per minute. Under these circum- 
stances the most careful consideration had to be given to 
'the design of the runner and the method to be adopted 
for fixing the buckets. The runner is a steel forgmg and 
is designed as a dise of uniform strength. The buckets 
are also of steel forged on blocks, but on account of the 
extremely high peripheral velocity the methcd of fixing 
by bolts could not be adopted and quite a novel method 
| was resorted to. The runner is provided with a wedge- 
shaped slot and each bucket has two lugs of corresponding 
'section—Fig. 7. Rourid the periphery of the rim openings 
have been made through which the buekets ean be inserted, 
the required spacing being obtained by means of distance 
|pieces of triangular section. Of these distance pieces 
| nine were of special design and were spaced evenly round 
| the periphery, after which the disc was heated and the 
| buckets and the intermediate distance pieces inserted cold. 
|'To secure the required pressure fit between the buckets 
and the distance pieces a strip of steel plate, the thickness 
of which had been carefully determined beforehand, was 
inserted in the nine sections, and after the dise had been 
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allowed to cool exerted the pressure necessary for a tight fit. 

In each of the aforementioned plants the wheel is carried 
in two bearings and mounted on a séparate bed-plate. 
The arrangement. with ‘‘ overhung ” wheel direct. mounted 
on the generator shaft has been greatly in vogue in America 
and has lately also been adopted in Europe but to a much 
smaller extent. This arrangement is characterised by its 
cheapness and compactness, and consequently a great 
saving of floor space is secured. For double turbines one 
wheel is mounted in a similar manner at each end of the 
generator shaft. The vertical arrangement of Pelton 
wheels is more seldom adopted, but possesses the advan- 
tage of permitting the use of four or even more nozzles 
with a single wheel. 


Pree, Lines. 


The design and construction of the pipe line forms one of 
the most important sections in connection with a hydro- 
electric plant, a fact which becomes more evident when 
considering the great incyease in falls now utilised for 
power purposes and where the pipe line represents the 
major portion of the initial capital cost. The great stride 
made in the economical development of water power under 
high heads during recent years and the successful harnessing 
of falls of over 3000ft. have depended to a great extent on 
the general progress in the design and construction of 
pipe lines, and the satisfactory solution of the many 
problems which have arisen in connection with the develop- 
ment of high falls. But these developments have also 
had an important bearing on the economic utilisation of 
falls of comparatively low head, as it has permitted larger 
diameters to be employed and consequently a smaller 
number of pipe lines, which, in addition to a great saving 
in cost, by the reduction in friction losses, has contributed 
to the higher overall efficiency realised, 

Low-pressure Pipe Tines.—The material used in the 
construction of low-pressure pipe lines is either concrete, 
riveted steel, or wood. The concrete pipes are generally 
built in situ, of monolithic concrete with various systems 
relating to the form of reinforcement. Owing to the 
liability to leakage and sweating, concrete is not as a rule 
used under pressure, being employed in the upper portion 
of a pipe line where the gradient is small and the hydraulic 
gradient varies from zero to about l0ft. Under these 
conditions the concrete pipe line has certain points ot 
merit as regards initial cost and durability and has an 
undoubted field of usefulness. On the other hand, the 
Jack of flexibility and high coefficient of expansion render, 
it necessary to make provision to prevent eracks due to 
uneven settlement-where the soil is of a loose nature, and 
also for suitable expansion joints, which is often a difficult 
matter. In certain places, however, concrete pipes have 
been used as a pressure line, a special form of reinforcement 
and treatment being used to exclude leakage. 

Wood Stave Pipes are utilised to a great extent for pres- 
sures up to about 175ft. both in America and Canada. 
where suitable wood, best quality cedar fir, is to be found 
in abundance. For use in connection with water power 
developments the pipe is made ‘‘ continuous,” the rough 
lumber being made into staves of correct shape and angles 
and joined together on the site by means of wooden or 
metal tongues, the joints being broken between adjacent 
staves so as to form a continuous length. The finished 
pipe is wound round with iron hoops and secured by adjust- 
able clamps of malleable iron. One of the chief charac- 
teristics of the wooden stave pipe line is its durability and 
low cost, together with a low coefficient of friction. Wood 
is therefore of particular advantage for the construction 
of the upper portion of pipe lines where suitable wood can 
be procured. 

Steel Pipes.—The two types of steel pipes, riveted or 
welded, are used in connection with hydro-electric plants, 
the former for low and medium pressures, and the latter 
exclusively for high-pressure plants. For long pipe lines 
under low heads the riveted pipe has been superseded 
either by concrete or wood, as for large diameters the 
riveted pipe must be made sufficiently thick to retain its 
circular shape, and, in addition, take all the bending stresses 
caused by the weight of the water to allow as great a dis- 
tance as possible between the supports. Consequently 
the cost is very often prohibitive as compared with a 
conduit made of either of the first-mentioned materials. 
For instance, a 12ft. steel pipe line requires at least }in. 
plate thickness to fufil these conditions, whereas, as far 
as the hydrostatic pressure is concerned, fin. would be 
ample. Recent designs of large riveted steel mains under 
low heads have therefore aimed at a construction which 
would permit of a minimum plate thickness and a maximum 
distance between supports. For this purpose the pipe 
is stiffened by means of angle irons, designed to take up the 
bending moments, and the shell of the pipe itself is corre- 
spondingly reduced in thickness. 

Welded Steel pipe lines represent the most important 
development in recent years as a result of the progressive 
utilisation of high heads which necessitated a closer study 
of pipe line construction than had hitherto: been given it. 
Moreover, the successful harnessing of falls of 1000ft. or 
more could only have been accomplished by using pipe 
lines the construction of which would offer the necessary 
safeguards and reliability, as a failure under these con- 
ditions would have the most disastrous results. Welded 
pipe lines are exclusively used for high-pressure installa- 
tions on account of their superior strength and absence of 
rivets to obstruct the flow of water. 

Without exception, turbine pipe lines are laid above 
ground to enable frequent inspection, each individual pipe 
being borne on a concrete support, heavy anchorages being 
provided at all points where the pipe line changes direction. 
In many cases sufficient. attention has not been given to 
this latter requirement, but modern high-pressure work 
demands. careful consideration of this point. The latest 
improvement in the art of welding is the reinforced welded 
pipe, consisting of a number of solid forged riays shrunk on 
to the outside of the pipe, adding further strength to the 
pipe with a reduction of plate thickness. This innovation 
in pipe design has been of immense importance as far as 
turbine installations are concerned. 


CONCLUSIONS, 


In considering the developments described in the fore- 
going the outstanding features can be summarised as 
follows :— 

(1) The exclusive use of two types of turbines only, 





ne 


namely, Francis reaction turbines for low and medium 
heads, and Pelton impulse wheels for high heads. 

(2) The extension of the use of Francis turbines under 
heads approaching 800ft.; and Pelton wheels, in single 
stage up to 5500ft. 

(3) The exclusive adoption of balanced wicket gates for 
regulation of Francis turbines and the circular nozzle with 
eombined deflector and needle regulation for Pelton, wheels. 

(+) The standardisation of turbine runners and increased 
specific speed permitting the use of single vertical units 
of jarge output under low heads. 

(5) The general increase of output per unit, the maximum 
output at present being 31,200 brake horse-power. 

(6) The general increase of the overall efficiency of 
about 6 to 10 per cent. 

(7) The exelusive use of oil pressure governors. 

(8) The efficient regulation—by means of differential 
surge tanks—of turbines using long pipe lines. 

(9) The employment of large diameter pipe lines under 
high heads resulting in an appreciable reduction of the 
initial cost of development. 

These developments, coupled with the improved con- 
struction of impounding dams in addition to multifarious 
improvements in details to ensure effective safeguards and 
reliability in operation, constitute as such an enormous 
advanee from a purely technical point of view, but of even 
greater significance has been the unlimited field thereby 
opened up for the application of electricity and the extended 
scope given to the utilisation of water power in the service 
of civilisation. Issues of the greatest magnitude have 
been raised affecting the economic life and future prosperity 
of nations, and from being a question to be left solely to 
private enterprise, the control and development of water 
power now rank among the vital problems of national 
interest. 








Railway Accidents. 





Doxine the month of January there were issued by 
the railway inspecting officers ten reports relating to 
accidents they had inquired into. Of those accidents 
nine occurred in the month of November last, while the 
tenth was the fatal collision of October 6th at Carstairs. 
A noticeable feature of the reports, besides the fact that 
of the mishaps to which they relate all except one occurred 
in the course of a single month, ‘is that seven ef them 
appeared within ten days. Of the nine accidents, two 
were collisions due to light engines and one to wagons 
being overlooked ; two were collisions due to drivers over- 
running signals; two were buffer stop collisions, one 
caused by a@ driver starting against the fixed signals 
and one by a driver’s want of care as to where he was 
going; one was a@ collision caused by irregular block 
working; whilst the ninth was a collision in a busy 
terminus, and was occasioned by two signalmen failing 
to co-operate in their moyements. In six of the accidents 
passenger trains were concerned, but in only one was 
there a fatality—one passenger being killed in the case 
where the train started against the fixed signals and ran 
into buffer stops. The mishap just named was the third 
and last fatal passenger train accident of last year, and 
although we have referred to the matter before, we would 
again point out the remarkable freedom from fatal pas- 
senger train accidents since the beginning of hostilities. 
During the five months of 1914 there were none; for 
1915 there were eight; 1916 had three; 1917 one only; 
1918 had two ; and 1919, as already observed, had three. 
In nine of the seventeen accidents one fatality only occurred 
in each. 

In view of the remarkable freedom from accident British 
railways have for many years enjoyed, the question may 
be raised by some as to the necessity for the energy and 
expense the inquiries into accidents involve. It may be 
urged, and with some show of reason, that when powers 
were, in 1871, given to the Board of Trade to hold inquiries 
—such inquiries had, by the way, been held since 1842, 
but without legislative sanction—accidents were not only 
very frequent, but the operation, administration and 
equipment of railways were not conducive to safe railway 
working. The concentration and interlocking of points 
and signals, the provision of the block system and the 
equipment of continuous, automatic brakes to passenger 
trains have now been effected. Thus, it may be pointed 
out, there is apparently some ground for suggesting that 
there is no longer any necessity for the Government to 
hold inquiries into accidents, except, perhaps, those with 
fatal results. 

We feel sure, however, that the abolition of the inquiries 
would not meet with general approval. The fear of former 
days, shared by directors and officers, of an accident 
oceurring at some place where conditions were somewhat 
obsolete, and a possible subsequent report with adverse 
criticisms thereon by an inspecting officer, has not wholly 
passed. It yet remains as a spur to urge a reluctant 
manager or board of directors to vote a grant for some 
improvements for which there is no visible return. Even 
more than that, the inquiries reveal imperfections in 
signalling, equipment or operation of which, often, even 
the chief officials are unaware. The reports, too, indicate 
to the officers of other companies where weaknesses may 
possibly exist on their own lines. 

Among the points brought out in the reports just issued 
there may be noted :—(a) Two cases showing the necessity 
for signalmen to know before engines leave engine or 
carriage sheds on to the running line where the engines 
are going to; (b) the efficiency of long-burning signal 
lamps; (c) the necessity for drivers to be brought to a 
stand before being admitted into bay lines at those stations 
where most of the running roads are through lines; (d) 
the difficulty some Irish companies experience in getting 
efficient signalmen; (e) two cases which illustrate how 
track-circuiting would avoid collisions; (f) the quality 
of oil in signal lamps; and (g) another case—see THE 
ENGINEER of January 16th on the collision at Selby— 
in which automatic train control is suggested, and point- 
ing out that that instance reveals the necessity for starting 
signals being included in the scheme. We think that the 
recital of the points brought out in these examples of the 
accident reports of the present day shows that they can 
serve as useful a purpose as did those of fifty years ago. 





A’ British Shipyard in South 
America, 


Yer another shipyard of the Western Hemisphere has 
come under British management, so that there are now 
fully equipped yards intimately associated with some of 
the best shipbuilders of this country on the shores of the 
Northern Pacific and both Atlantics. The latest establish- 
ment to be taken over by a British firm is that of the 
Costeira Company, of Rio de Janeiro, while the new owners 
are J. I. Thornycroft, and Co., Limited, of London and 
Southampton. The Costeira Company has a yard with 
several building slips on the Ilha do Vianna, together 
with all the usual machine shops in which engines and 
boilers of considerable size can be constructed. There is 
also a dry dock, capable of accommedating vessels up to 
400ft. long; which was blasted out of the solid rock. 

A general manager, shipyard and engineering managers, 
dravghtsmen, accountant, and a number of skilled men 
of every trade represented in the shipyard have been 
sent out from.Thornycroft’s works at Woolston, in order 
to give the new business the best possible start and to 
ensure its development on proper lines, .The Ilha do 
Vianna establishment. will necessarily work in very close 
touch with the Thornycroft firm in this country, and the 
technical advice and experience of the latter will be avail - 
able to the staff in Brazil, 

The works have been established in Rio de Janeiro for 
@ considerable number of years, but during the war 
developments and improvements were made, and it is 
intended that that policy should be energetically con- 
tinued. The works have accommodation for the men and 
staff and all other necessary facilities, and are self-con- 
tained on the one island—an ideal arrangement from 
many points of view, and particularly so from the health 
point of view in Brazil. 

The Costeira yard is noteworthy as having turned out 
the first ocean-going steel steamer built in South America. 
The scene at the launch of this vessel, the Itaquatia, is 
shown in the photographs which we reproduce on page 168. 
She is a 4000-ton twin-screw ship, 288ft. long between 
perpendiculars and 300ft. overall, with a moulded breadth 
of 43ft., and a depth of 18ft. 9in. The main engines are 
of the triple-expansion type, with cylinders I6in. and 
26in. and 42in. in diameter by 30in. stroke. The two 
sets of engines develop 1800 indieated horse-power and 
are supplied with steam at 1801b. per square inch by 
two boilers, 15ft. 9in. in diameter by llft. Gin. long. 
The Itaquatia, we may say, was launched in the presence 
of the President of Brazil in December last. The yardin 
which she was built was previously mainly engaged on ship 
repair work, and. at the present time employs about 1500 
men. Needless to say, there is plenty of opening for that 
elass of work in Rio. 








The Air Cooling of Petrol Engines.* 





Working Tempcratures.—Experiment shows that the 
maximum temperature of the head of an air-cooled cylinder 
should not exceed about 270 deg. Cent. for satisfactory 
working. With maximum temperatures of 200 deg. to 
220 deg. Cent. results, both as regards petrol consumption 
and brake mean effective pressure, can be obtained which 
are quite as good as those from a water-cooled engine of 
similar design and size. If the temperature exceeds about 
280 deg. Cent. trouble is usually experienced through pre- 
ignition. Generally speaking, the larger the cylinder the 
higher the permissible working temperature. The tem- 
perature of the exhaust valve at its hottest point should 
not exceed about 720 deg. Cent. In the case of valves not 
exceeding 1.5in. in diameter it is quite possible to keep 
down this temperature, under favourable conditions, to 
650 deg. Cent. 

In a well-designed aluminium cylinder of the overhead 
valve type operating in a 60 miles per hour wind, experience 
shows that a provision of from 0.28 to 0.35 square feet 
of cooling surface per brake horse-power is adequate to 
give the required temperatures under normal conditions 
of operation, the larger area applying to cylinders of about 
din. bore, and the smaller to cylinders of about 6in. bore. 
For steel or cast iron cylinders with overhead valves. this 
area shou!d be increased by about 50 per cent., and for 
L-head cast iron cylinders by 100 per cent. 

Tests with reduced wind speeds show that with a 
cylinder designed for a given air speed the temperature 
increases and the power is diminished as the wind speed is 
reduced. Also the petrol consumption at maximum load 
is increased. Experiment shows that the difference of 
temperature between the hottest point of the cylinder 
head and the cooling air, under such circumstances, is 
approximately inversely proportional to V°-*. Thus in a 
given series of tests a reduction in wind speed from 80 miles 
per hour to 40 miles per hour inezeased the cylinder 
temperature from 229 deg. Cent. to 296 deg. Cent., the 
air temperature being 23 deg. Cent. The brake mean 
effective pressure dropped from 1161b. per square inch 
to 106lh. per square inch, and the petrol consumption 
rose from 0.549 lb. to 0.597 1b. per brake horse-power’per 
hour. 

Table I. shows, then, the minimum air velocity netes- 
sary for first-class performance of air-cooled cylinders of 
good design and material under normal full throttle con- 
ditions. 

Taste I. 

Diameter, Velocity, 

in. miles per hour. 
ee Fess 198 
40 
50 
70 
90 


Dm toe 


It is true that cylinders may be successfully operated on 
considerably lower air speeds, but only with reduced out- 
put and on appreciably higher petrol consumptions. 

* Cylinder Materials.—With cylinders of normal design 





* Extracted from a paper read before the Institution of Auto- 
mobile Engineers by Mr. A. H. Gibson, 
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the middle portion of the head is the hottest point. 
di%ieulty‘of keeping it)satisfeetorily cools mainly dye to 
the fact that the free air flow is i 
exhaust valve ports and’ valvé géar, and that owing to the 


presence of these ports it is almost impossible to provide | 
adequate cooling surface at this point. This results in the | 


heat having to travel outwards, to be dissipated mainly 
from the cooling surface surrounding the combustion head. 
For a cylinder of given design it follows that the best 
material to use, with a view to getting this heat away, is 
that of highest thermal conductivity. Of the three prae- 


tieal materials for cylinder construction, namely, steel, | 


| 


cast iron, and aluminium, the latter has much the highest 
ecnductivity. 

All the aluminium alloys suffer from the drawback that 

_ they “ grow” 

temperatures attained in operation. This “ growth’ is 

quite apart from distortion or thermal expansion, and in the 


increases the ** growth.” 

Cylinder Design and Construction.—Several types of 
composite construction have been ‘tried with varying | 
degrees of success. The valve seats may consist of rigs , 
of steel or of bronze, and these may be either cast or | 
expanded into position. Both methods and both materials | 
have been used with success. Qwing to the relatively | 
higher coefficient of expansion of bronze, such seats are 
less likely to come Joose under operating temperatures if | 
expanded in than are steel seats. 

One type of composite construction is shown in Fig. 1. | 


The 


by the inlet and | 


in volume on prolonged heating at the | 


3fin.—92 mm-:—bore’ by 4in. stroke: «Each! cylinder 
carries a series of fifty-six parallel stee! fins 0.064in. thick, 
0.785in. deep, and 8.0in. long. Each cylinder is sur- 
rounded by a cowling closely fitting’ the fin tips, and air is 
drawn through these cowlings from top to bottom by a 
fan having a diameter of 20in anda width of 4in. The 
mean air speed between the fins is 18 miles per hour with 
an engine speed of 1200 revolutions per minute and 23 miles 
per hour with a speed of 1600 revolutions per minute. 
‘The engine has cast iron pistons. Owing to the very small 
clearance of the pistons in two of the cylinders, namely, 
0. 0020in. and 0.0025in., 1¢ was found impossible to run 
this particular engine at full throttle for more than ten 
| minutes at a higher speed than 1200 revolutions per 
minute. At any higher speed the pistons in these two 
cylinders seized. At 1200 revolutions per minute the 
brake horse-power was 26.7, the brake mean effective 





} 


| pressure was 70 1b. per square inch, and the maximum 
ease of a piston or cylinder head continues for the first | 
twenty to thirty hours of operation, after which if appar- | 
ently ceases. There is, as yet, ‘insufficient evidence to | 
show which alloys have the minimum “ growth,” though | 
there is evidence that the presence of zine as a constituent | 


eylinder temperature 19Q deg. Cent. Over a short run 
at’ 1400 revolutions per minute the engine developed 
30.3 brake horse-power, falling off to 24.9 brake horse- 
power in ten minutes, when the pistons seized. The 
maximum temperaturo halfway through this run was 
251 deg. Cent., the wind speed being 20.5 miles per hour. 

In the second cylinder of this type the bore was 110 mm. 
and the stroke 140mm. This had a steel liner with an 
aluminium casing, carrying aseries of 100 sheet aluminium 
fins 0.032in. thick on the barrel and thirty-four similar 
fins.on the head. In this case the cooling air was supplied 
under a pressure of 2.5in. of water and passed upwards 
between the fins with a mean velocity of 50 miles per 
hour. With a compression ratio of 5.2 this eylinder 
developed 116 lb. brake mean effective pressure on a con- 
sumption of 0.491b. per brake horse-power per hour at 


————- ~ 


| 
Letters to the Editor. 


(We do not hold owrseives responsible jor the opinions of our 
| correspondents.) ' 





THE “ CIVILS”, BILL, 


Sre,—I am surprised that so much indifference exists amongs, 
engineers that no one has followed up the létter of “0. C. 0.» 
in your issue of January %th.on the Bill the “ Civils ” are pro- 
moting in Parliament. As | understand it, no one in future wil] 
be able to call themselves a civil engineer nor recover fees for 
acting as such unless they are registered under the Bill. To 
obtain this registration, with certain exemptions during the first 
three years, they must pass what is practically the Associate 
examination of the Institution of Civil Engineers. The words 
“ civil engineer ** are apparently to carry the meaning of an 
engineer who is not @ military one, and who, in the words of the 
“ Civils’”’ charter, “directs th® great sources of power in 
Nature for the use of man.” 

Let me for a moment remind your readers ‘of the present 
| position of the various engineers who come under the definition 
of ‘civil.’ We have those who, for 80me reason or the other, 
have taken unto themselves the name of “ civil engineer,” and 
who deal with so-called constructional work in earth and ston 
and steel and concrete, such as docks, ports, railways, bridges 
roads, &c. We have the mechanical engineer concerned in 
mechanics broadly, and handling steam and internal combus- 
tion engines, turbines for steam and water, machine tools and 
motor cars, and all kinds of machinery. Then there are elec. 
trical engineers concerned with all types of electrical machinery, 
much of which involves purely mechanical engineering. There 





1800 revolutions per minute, giving 21.4 brake horse- are endless subdivisions of these classes lying between them, 
power. The maximum cylinder head temperature was | but all come under the Institution of Civil Engineers’ definition 
then 261 deg. Cent. This cylinder had a single inlet and | of a “ civil engineer.” 


Here the aluminium casting forms the head and surrounds | 
the greater portion of the cylinder barrel. ‘The latter con- | 
sists of a steel liner which is shrunk imto the casing at 






about 300 deg. Cent. The casing itself is finned and pro- 
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a single exhaust valve, both overhead, 
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vides the barrel cooling surface. Several cylinders of this 
type, with diameters up to 4.75in., have been tested and 
have given excellent results. On the other hand, the 
relatively high coefficient of expansion of the aluminium 
alloys—0.000024 as compared with 0.000012 for steel— 
tends to cause separation of the liner and casing at work- 
ing temperatures, and this causes overheating of the liner 
and consequent drop in power and increase in petrol con- 
sumption. 

In another system—Fig. 2—of composite construction the 
aluminium casting has been confined to the cylinder head. 
and into this has been cast or serewed the steel Darrel with 
its own steel cooling fins. Mechanicaliy this system has 
proved sound. The cast-in barrel has been used success- 
fully in sizes up to 6in. diameter, and the screwed-in barrel 
in sizes up to 5}in. diameter. In another system the 
barre! and head are formed of steel in one piece. An 
aluminium cap embodying the in'et and exhaust ports 
is secured to the cylinder head by a series of bolts. 

Tests show that for sizes ranging from 4in. to 6in. in 
diameter the all-steel cylinder gives very appreciably 
higher petrol consumption than does the aluminium- 
headed cylinder, and that the brake mean effective pres- 
sure is lower. A series of tests has been carried out on a 
set of three cylinders differing only in the construction of 
the head. In one ease the head was of steel, with one 
aluminium inlet and two cast iran exhaust ports, bolted 
to its outer surface. In the second—Fig. 3—an aluminium 
cap was fitted to the head of the same cylinder: and in 
the third—Fig. 4—the original head was cut off and an 
aluminium head was cast on to the same barrel. The 
cylinders were 5}in. diameter py 6}in. stroke and the com- 
pression ratio 4.6. The tests were carried out at 1450 
revolutions per minute and in a wind of 82 miles per hour. 
The results showed that under maximum load conditions 
the aluminium-headed cylinder gave 15 per cent. more 
power than either the steel cylmder or that with an 
aluminium cap. The petrol consumption of the aluminium- 
headed eylinder was 26 per cent. less than that of the steel 
cylinder and 20 per cent. less than that of the capped 
eylinder. 

Cylinders with Longitudinal Fins.—Two of the eggines 
tested were fitted with longitudinal fins down the barrel. 


Cylinder Distortion.—Other things being equal, cylinder 
distortion will be proportional to the difference of tempera- 
ture between its hottest and coldest sides. Temperature 
distortion of the head itself is not usually serious, if the 
head itself is not of composite construction. One of the 
objections often raised against air cooling is that an air 
blast on one side of a cylinder leads to excessive distortion 
of the barrel. So far as the author’s experience goes, this 
is not necessarily, or indeed generally, the case, at least 
with finned steel or cast iron barrels of reasonable thick- 
ness-or with finned aluminium casings fitted with steel 
or east iron liners. 

In such cylinders the differences of temperature between 
the two sides of the barrel depend entirely on the way the 
blast is applied. The exhaust side is normally the hottest, 
and by applying the blast to this side the difference of 
temperature between the two sides may become com. 
paratively small. As an example, the following figures 
taken from tests on a 5}in. air-cooled alumjnium cylinder 
may be of interest. With the blast on the exhaust side 
of the cylinder the maximum difference of temperature 
between the front and back of the barre! was 58 deg. Cent., 
while the mean difference was only 19 deg. Cent. With 
the blast on the opposite—the inlet—side the differenee 
of temperature rose to a maximum of 180 deg. Cent. and 
a mean of 120 deg. Cent. In spite of this, however, the 
cylinder, which was fitted with an aluminium piston having 
only 0.025in. clearance, showed no signs of binding after 
a prolonged run, showing that even in this extreme case 
and in a cyiinder of this size the distortion was not serious. 

The results of a large number of tests on aluminium 
cylinders of 4in: bore with the wind impinging on the side 
of the eylinder midway between the inlet and exhaust 
valves, show a mean difference of temperature of 56 deg. 
Cent. between front and back. Here, again, no evidence 
of distortion sufficient to have any practical effect has been 
noticed. 








Tue American patent No. 1,252,428, issued on January 
8th, 1918, to O. P. M. Goss for treating Douglas fir sleepers 
and timbers, was acquired by the Association of Creosot- 
ing Companies of the Pacifie Coast, and has been surren: 





One of these was a Franklin ear engine with six cylinders 








Now the first of these classes, the present “ civil ” engineer, 
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belongs generally to a profession which, like that of the lawyer, 
the doctor, the architect, &c., is to a certain extent a closed one 
except to one who has had a regular and an expensive education. 
and no one would raise, as far as T can see, any objections were 
the Bill to apply to these and only to these. The case is different 
with the other two classes, however, and although as what I 
am about to put forward is peculiarly applicable to’ mechanical 
engineers, amongst whom I class myself, yet it also applies to 
the third great division, the electrical engineer. 

The case with these is very different to that of the “ civil ”’ 
engineer. Whatever technical training a youth may have had, 
it is expected thet he shall put in a certain amount of practical 
work in the shops, and that this is the right course is confirmed 
by all successful mechanical engineers. Here, he not only learns 
certain craftsmanship, but what is of far greater value, learns 
to appreciate that in all design the carrying of it out must be 
borne in mind, and what is of the greatest importance, learns 
something of the feelings and lines of thought of the men he 
may Some day have to manage. He finds, too, that he is sur- 
rounded by numbers of other lads, many of whom have ambi- 
tions to rise in the world and who ere fitting themselves for this 
by work at evening classes, &¢., which ere 80 universally evail- 
eble. This ordinary apprentice is simply reversing the educa- 
tional course, for instead of first learning the principles and 
then seeing them applied, he is applying them day by day and 
then learning the reason of them. In this he is at a disadvantage, 
but if he has sufficient character and perseverance to succeed 
in this harder school, he is likely to be the better man and 
better engineer. Now, ngést the th ds and th 1 
of apprentices to mechanical engineering in this country, there 
are many who by their personality and mechanical aptitude 
year by year rise to positions which in every way entitle them 
to call themselves civil engineers in the old sense of the word. 
They have been too long in their work for a livelihood and 
position to sit for any examination, except purely technical 
ones, whilst many of them have not an elementary knowledge 
of any language except their own, and in their business find it 
quite sufficient to employ, when necessary, a foreign correspond- 
ence clerk. Now, these engineers who have contributed so 
largely to our commercial Success are not to be allowed to call 
themselves ‘‘ civil engineers.” ‘They sre not military engineers, 
in @ny sense ; and ‘so, what are they to be called ? 

I know someone may tell me that after fifteen years in a 








dered by them and dedicated to the public use. 





responsible post the Institution of Civil Engineers may accept” 


8b 


io 


ill 


or 


‘THE ENGINEER 


175 





Fes. -13, ..1920 





such @ person 4s @ full member.’ I wonder how many get in 
under such conditions. I have a friend, as fine an engineer as 
one can mee’ anywhere, and whose mechanical constrictions 
are to be met with nearly all over the kingdom, who is at the 
age of nearly fifty waiting for the fifteenth year to elapse, and 
to be a chief draughtsman at thirty-five requires some work 
and luck nowadays. 

If the “ civil” engineers require to make their profession a 
closed one, let them do so by all means—they can doubtless 
advance plenty of potent reasons for doing so—but do not let 
them endeavour to shut out from those who can by equal right 
call themselves “ civil i ” the right to earn their liveli- 
hood and to help the, State.” iatter-is quite simple. Let 
them call themselves constriievion, engineers, and™no one will 
worry, I think, if they put C.E. after their names dt.is not for 
us, however, to st a name for them, but to see that they do 
not insist on taking to themselves one which belongs to us a8 
well as to them, — 

Iam afraid the apathy of which T’complained in the beginning 
of this all too ‘Tong letter is largely due to your readers not 
appreciating the full meaning of the Bill, and you would, Sir, 
be conferring @ great benefit on them if you could devote an 
article to it, explaining its seope and meaning. 

February 9th. a : 





D. 


THE NITROGEN PRODUCTS COMMITTEE’S REPORT. 


Sir,—In the recently issued report of the Nitrogen Products 
Committee certain statements are made on pages 57 and 58, 
obviously intended to reflect on this company. As these state- 
ments are entirely inaceyrate and calculated to mislead many 
people, I shall esteem it a favour if you will afford me space to 
make the necessary corrections. “I will deal with the points 
seriatim. _ ‘ 

(1) The report says that ‘it appears from information 
at the disposal of the Committee that the recovery and 
utilisation of by-produet oxygen from ‘nitrogen plants has 
been checked by restrictive elausés in trade agreements.” 

There are not, a8 yet, any nitrogén plants installed in this 
country, and the only order for such a plant was entrusted to us. 
It consisted of three large units of the liquid air type, destined 
for the Committee’s belated and unfortunate adventure at 
Billingham. In the contract there is no mention of any restric- 
tion on the use of the oxygen residual. None was ever 

or contemplated by us. Even a royalty, to which we might 

have been legally entitled, was not asked for, and the contract 

for the plant was acceptéd on a basis of 10 per cent. profit on 
cost, @ profit which we need hardly say is never likely to be 
realised. 

(2) The report states that “the oxygen and liquid air 
industries in this country cannot be said to have enjoyed 
a free and unrestricted development on a competitive basis, 
and the prices hitherto prevailing for the compressed and 
liquid products have not been conducive to their employ- 
ment to the fullest extent.” 

This company, established thirty-four years ago, was the first 

essful cial enterprise in oxygen, and may justly 
claim to have founded the world’s present industry in that gas. 

Competition has frequently been experienced by the company 

in the course of its development, and will, no doubt, be experi- 

enced again. Whether that will lead to a freer and less restricted 
development than hitherto, is a matter for competent considera- 
tion in the light of the following facts :—Oxygen is a supply 
business analogous to electricity and coal gas. For cheap 
distribution it hes to be produced locally whenever the demand 
is sufficient to yield an adequate return on the capital involved. 
This company has steadily pursued that policy. We have 
to-day oxygen factories in all important industrial centres 
throughout the country—eleven in operation and others in 
hand. I believe that no country is better supplied with oxygen 
factories than England. I know, at any rate, that in France and 
the United States of America where competition—that wonder- 
ful official panacea for all trouble—prevails to a marked degree, 
the selling price of oxygen is higher than itis here. Only a few 
weeks ago I had a visit from an American engineer, prominent 
in oxygen affairs in the United States. This gentleman admitted 
that he had arrived in England some weeks earlier with the 
object of developing an oxygen business. He had personally 
investigated the situation in all our important industrial centres, 
and he candidly stated that as a result he had found to his 
surprise that the price of oxygen prevailim in this country was 
so much lower than in America that he saw no chance of profit- 
ably intervening in the business. Before he left he proposed an 
arrangement under which we should manufacture his com- 
pany’s apparatus for sale in this country. I have reason to believe 
thet this gentleman’s visit to England was largely due to the 
ill-informed reports on the British industry made by a British 

Government official who visited America during the war. 

(3) The report states that ‘ prior to the war the selling 
price of oxygen to fairly large users, inclusive of the cost of 
compression into cylinders, ot hire of the latter, and of 
freight, was of the order of Id. per cubic foot, or, say, £4 
per 1000 cubic feet.” 

It is to be hoped that this statement is not a fair specimen of 
the general degree of accuracy throughout the report. Prior to 
the war the average selling price of oxygen in this country was 
considerably less than one-half the figure quoted above. This 
average includes not only industrial supplies in large quantities, 
but also the gas supplied in small cylinders for medical and 
entertainment purposes. No charge is made for the hire of 
cylinders for periods varying from a fortnight to a month, but 
afterwards a small rent charge is made in order to prevent their 
unreasonable detention. The average cost of transport is only 
a few shillings per 1000 cubic feet. 

For the year ended March 31st, 1919——the last audited record 
—the average increase on pre-war figures in the cost of produc- 
ing, compressing and handling 1000 cubie feet of oxygen was 
8s. 6d., whilst the average increase in the selling price was less 
than half that amount. I think even Government officials must 
admit that there is not much evidence of profiteering in these 
facts. 








(4) The report states that ‘ attentpts heve been made 
in this country by lamp makers [electric] to induce the 
liquid air industry to take up the commercial manufacture 
of argon, but so far without success.”’ 

There is not a vestige of truth in this statement. This com- 
pany has expended many thousends of pounds in connection 
with the production of argon. Prior to the war, we hed con- 
ducted considerable experimental work, and an argon-producing 
plant was in hand when war broke out. Owing partly to war 
pressure and the paramount necessity for giving precedence to 

‘xygen supplies, but owing even more to the absence of reason- 





able assistance from the Government in the matter of labour ; 


and material, our first plant was only started shortly after the 
Armistice. “It has been jin operation, &8 required, ever since, 
and a second plant is now being erected in another works. Our 
difficulty, however, is to find a market forthe gas: 

T may add that, in addition to the above extracts, there are 
further statements in this report relating to oxygen and other 
gases with which we entirely disagree, but, as these are put 
forward as expressions of opinion rather than fact, 1 will not 
trespass on your space with further criticism. 

I desire, however, to add in conclusion that there is no shortage 
of oxygen production in this country. The trouble lies in the 
distribution of the gas, and this is due entirely to the fact that 
the production of oxygen cylinders was virtually stopped by 
the Government during the war. This official action was adopted 
to enable vast quantities of hydrogen cylinders to be manu- 
fectured for airship developments which never materialised. 
Thousands of these cylinders are now lying unused and deteri- 
orating in sir dumps throughout the country, whilst oxygen 
supplies are being starved, and work of national importance 
retarded for lack of cylinders. This matter might well be in- 
vestigated by some competent and independent engineer of 
recognised authority on behalf of the Government. It would 
afford this company gratification to have @ similar investigation 
made regarding the oxygen ion before, during, and since 
the war. I venture to predict that it would bring to light a 
striking example of the harm which can be effected by ignorant 
and prejudiced official interference with a well-conducted, highly 
technical and responsible industry. It would, I think, also 
disclose the true source of misleading statements, such as those 
referred to in this letter. 

Tue B Oxycren Company, Limited, 

K. 'S. Monnay, Managing Director. 
January, 27th, ; 


TRISECTION OF AN ANGLE. 


Sre —-Let ABC be the angle to be trisected. Make BD = 
BE and join DE. On DE construct the equilateral triangle 
DEF. With centre F and radius F D describe the segment 
DHE and with centre G and radius G D describe the segment 
DIE. Make the angle D FH = 20 deg., cutting DH E at H. 
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Through H draw a line perpendicular to D E, cutting DIE at 

L. JoinBI. Then the angle D B I is equal to one-third of the 

angle ABC. J. G. Carrman. 
Cookley, near Kidderminster. 


(It is easy to prove that this construction does not give an 
accurate trisection. The process employed is exactly equivalent 
in principle to an attempt to trisect the angle D B E by trisecting 
the side D E and joining B with one of the trisecting points. 
Even though Mr. Callinan’s process were geometrically correct, 
it would make the trisection of any angle dependent upon the 
trisection of an angle of 60 deg., for an angle of 20 deg. cannot 
be laid down by Euclidean processes. 

We have received from Mr. A. J. H. Thorburn, of Gillingham, 
a non-Euclidean construction which is merely a slight variation 
of the process given by Mr. H. R. Kempe in our issue of May 
16th, 1919.—Ep. Tue E.} 





Srr,—In respect of this problem, as you are doubtless aware, 
the rule prescribed by Plato wes to “divide any angle into 
three equal parts by the use of the compasses and unmarked 
straight-edge elone.”” . Geometrical constructions since then 
have by ccmmon consent been limited to this procedure. This 
rule seems to have been ignored by most of your correspondents 
whe have written upon the subject. The soluticn of cne angle 
alone would not be of much practical value. 

A cursory examination of the construction in my first sketch 
shows the extreme simplicity of the problem, and proves to 
whet absurd lengths some former geometers reached in their 
efforts to arrive at a solution, notably Celadini, and especiz.lly 
Vetterino, whose showed a multiplicity of lines 2nd curves, all 
within the circle, the unravelling of which constituted a problem 
in itself. [Our correspondent’s. first. sketch is not reproduced. } 

This aricient problem, it seems to me, has always been 
approsched by geometers ab initio as if it we:e universally 
conceded to be of an extremely difficult nature. This fact may 
be one of the reasons for their non-success, Both Proclus and 
Nicomedes assert that their efforts were chiefly made by means 
of conchoidal lines, quadratures and the Archimedian spiral. 
Gennius describes these as a kind of ‘‘ mixed curves.” If by 
the use of these means'the problem baffled Archimedes and 
Plato,-one cannot be surprised if Newton and Macleurin also 
failed if they made use of similar methcds. My solution of this 
problem was only discovered while engaged on another, which, 
in my opinion, is of greater importance, viz., the more accurate 
division of the circle, but which I am not at this time prepared 
to publish. 


. 





AOB being the angle to be trisected, describe a circle 
AD BF of any convenient radius, with centre at O. Draw 
through the centre O the bisector MOG. /Describe, with same 
radius as the first circle, the two circles O G, with centre at F, 
and OM with centre at D. With same radius and centre M 
cut the latter circle in I and E, and draw a line joining these 
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two points. Now divide H G into two equal parts, which will 
give the centre at O%. From 01, with radius O H, describe the 
eircle LGB'H. To trisect the angle AOB, produce AO 
to B™, draw a line from B™ through D to E? and a return line 
from E* to the centre at O. Where this line cuts the circle 
ADB F at C is one of the required divisions. 
’ London, W.C., February 10th. - J. W. Reaprive. 

[Our correspondent sends us two diagrams, of which that 
reproduced is the second. His first diagram shows the con- 
struction applied to an angle of 180 deg., and is intended to 
demonstrate that the process is accurate in so far as it succeeds 
in giving an angle of 60 deg. as the third part of two right angles. 
No proof is furnished for the general ease, nor has a short study 
enabled us to arrive at a simple method of demonstrating th 
fallacy of the construction. Asa guid to others, we may perhape 
say that our efforts have been directed towards proving that 
the triangle E* O B” is not isosceles.—Ep. THE E.] 





THE INTERESTS OF GAS CONSUMERS. 


Smr,—Consumers of gas, both for domestic and industrial 
purposes, have of late had serious cause for complaint both of 
the quality and the service they have received. During the 
war period, while we grumbled exceedingly, we knew that the 
trouble arose from national needs, and therefore we contented 
ourselves with grumbling. Now, however, when those national 
needs are largely removed, we ought to see that the suppliers 
of gas are not permitted to continue the “‘ war quality ” as a 
permanent supply. There is a very decided tendency in that 
direction, and unless consumers get together and take means 
to safeguard their interests, they may find themselves irre- 
vocably tied by conditions set up by the holders of monopolies 
for supplies of gas. During the last three years, consumers 
have been paying for gas, one-third of which was incombustible, 
consisting mainly of nitrogen, and if the gas companies had 
their way this unfair charge would no doubt be perpetuated. 

Fortunately, however, the Board of Trade placed the question 
of gas quality in the hands of the Fuel Researeh Board, which, 
under the chairmanship of Sir George Beilby, has made cortain 
recommendations which deal generously with the gas companies’ 
interests, and at the same time will, if adopted, safeguard the 
interests of consumers. 

My object in writing this letter is, by calling attention to 
these facts, to impress upon consumers the importance of their 
combining together in each district so as to exercise a whole- 
some control over the activities of the gas undertakings, upon 
which they depend for their supplies. 

The Association over which I have the honour to preside, is, 
so far as I am aware, the only one in this country, and our 
experiences and the results of our work are such as to warrant 
our urging the formation of similar organisations in every 
district dependent on gas, either for domestic or industrial use 

Davip FLATHER, 
President, Sheffield Gas Consumers’ Association. 

January 29th. 








Ex-British WerstTINGHouse AssociaTIon.—A gathering of 
160 ex-British Westinghouse engineers recently assembled for 
their annual dinner at the Holborn Restaurant, London. It 
the second occasion upon which ex-British Westinghouse 
men had foregathered since the formation of the Association 
which has for its object the promotion and continuation of 
friendly relations between men who originally met at the British 
Westinghouse works at Trafford Park. The proceedings com- 
menced with a re-union which was followed by a dinner and con- 
cert. The menu and programme of proceedings were embodied 
in a folder of distinctly original conception and design. The 
evening was a success in every way. 

Tue A.G.E.—We are informed that the firms now or about 
to be associated under the A.G.E., the temporary offices of 
which are at 50, Pall Mall, London, 8.W. 1, are as follows — 
Aveling and Porter,. Limited, Barford and Perkins, Limited : 
E. H. Bentall and Co., Limited ; Blackstone and Co., Limited ; 
Chas. Burrell and Sons, Limited ; Clarke’s Crank and Forge 
Company, Limited; Richard Garrett and Sons, Limited ; 
James and Frederick Howard, Limited, and «E. R. and F. 
Turner, Limited; and that negotiations are now pending as 
a result of which three other firms well known in the agricultural 
engineering world may join the combination. The central 
organisation offices will be established at Central House, Kings- 
way, on March 15th next, and those offices will be retained. until 
the company’s offices on the Aldwych site, which are to be called 
Aldwych House, are completed. It is hoped to have that 
building finished within two years, 
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RAILWAY TANK WAGON FOR. THE CONVEYANCE OF AMMONIUM NITRATE 


THE LEEDS FORGE COMPANY, LIMITED, LEEDS, ENGINEERS 








Railway Tank Wagon for 
Ammonium Nitrate. 


Tae railway tank wagon illustrated in the accompany- 
ing engravings was the outcome of the war. It was 
designed by the Leeds Forge Company, Limited, Leeds, 
for the purpose of conveying ammonium nitrate from the 
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chemical works to the National Shell-filling Factory at 





0.6 


endways: and (2) the tank must be as nearly as possible 
airtight, in view of the fact that ammonium nitrate has 
a great affinity for water, and therefore immediately 
picks up moisture from the atmosphere, when it becomes 
a solid mass which could not be dealt with. To meet the 
first condition, it was decided to make the tank with 
Gin. of taper in the length, the tank being entirely open 
at the large end, except for the hinged deor, and everything, 
including rivet heads, was made perfectly flush inside. 
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ARRANGEMENT OF TANK WAGON 


The doors are made from a single pressed steel plate, 


Chilwell, in Nottingham, for which purpose one hundred | the rim being curved in such & manner that the curve, 


wagons were built. 


The conditions laid down by the | together with the end of the tank shell and a stiffening 


filling factory were (1) the contents must be capable of | angle riveted thereto, form a roughly triangular space, 
leaving the tank without any difficulty when tipped | in which is placed an india-rubber ring of tubular section, 








This mng vears against the three sides of the triangle 
and forms an airtight joint. Each door is held in position 
by ten screw fasteners at equal distances round the cir- 
cumference, so as to make certain that the rim of the 
door shall make metallic contact with the end stiffening 
ring of the tank. As a test of airtightness, the tanks were 
charged with air at a pressure of 31b. per square inch, 
and the pressure had not to fall below one-half of that 
amount at the end of fifteen minutes, the pressure being 
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measured by means of a water column. The material 
was introduced into the tank through two circular open- 
ings at the top, 18in. diameter, with hinged lids, india- 
rubber angle rings and screw fasteners to keep them air- 
tight. On_arrival at its destination, each wagon wes 
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carried up in a lift, the cage of which could be tipped at 
an angle of 60 deg. to the horizontal. It was found that 
the ammonium nitrate could then be easily discharged. 

The tanks were constructed in some cases with three, 
and in others with four séctions, we!ded longitudinally, and 
with no circumferential joints. The fixed end is a dished 
and flanged plate, riveted into position and two circum- 
‘erential ang.e stiffening rings’ are riveted to the shell. 
The tanks are secured to the underframes by means of 
cradles at the sides, which are riveted to the tank and 
secured to the underframes by means of turned bolts, 
the number of rivets and bolts being sufficient to ensure 
absolute rigidity. Additional pressed steel cradle brackets 
were titted to provide against any transverse movement 
of the tank, bent wood packing strips being placed 
between the tank and the brackets. 

The wagons are designed for the 4ft. 8}in. gauge, and 
the tanks have a capacity of 360 cubic feet, being 18ft. 
long w.th & mean diameter of 6ft. The wheel base is 
10ft. 6in., the length over the buffers 21ft., total height 
llft. 4in., and the tare weight 9 tons 5 ewt. 





Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Wildness on the Iron Exchanges. 


Buaok sheets and galvanised sheets are this week 
quoted at £36 per ton for the former on, Birmingham 
Exchange, and £48 to £50 for the latter, and Staffordshire 
marked bars, as all the world knows, are priced at £27 10s. 
These figures represent, as to galvanised and black sheets, 
five times the pre-war price, and regarding marked bars 
three times and a third above the pre-war value. I 
cannot give a remedy for the present state of things. 
This I admit. The prescription would be too long and 
would involve too many interests, and even international 
considerations. But the danger is plain for everyone to 
behold. Fabulous prices like those prevailing to-day 
cannot last. They spell greed and the gamesters’ occupa- 
tion, and by and by there will come such a slump as has 
never before been witnessed. War's productive:css 
destruction of ammunition and the waste of a pyrotechnic 
display a'one portray the iron and steel trade’s course. 
It is impossible that the worid’s consumers ezn afford to 
go on buying for ever at present prices, and socn they will 
refuse to buy at all, It has been suggested in weighty 
quarters recent'y that there will be no cure until Govern- 
mon‘ control in the iron and steel trade is re-estabtished. 
Needless to say, the Mid'and b'ast-furnaces and the mill- 
owners do not take kindly to the propesal. The work- 
people, however, are allinitsfavour. Exception, perhaps, 
must be named respecting those better informed than the 
rank and file who take notice of the operations of the 
Midland [ronand Steel, Wages Board and its sliding sca’e. 
This organisation throughout the past six and a-ha’f 
eventful years has never failed to repeat the peaceful 
successes of the many previous unbroken years of its 
existence. Only a sense of duty and admiration for the 
trade of which I write inspires my criticism; but I am 
driven to raise my protest to the price delirium of which 
I am witness.. For ‘‘ Crown.’’ bars as much as 10s. above 
the recently declared new basis is required. A few 
puddied. bars are obtainable on the open market, but 
most of the make is being used up by furnace owners in 
their own mills or going into other regular chanuels on 
consumption. The current price is £19 to £19 10s. Most 
of the finished ironmasters are offered substantial premiums 
on the standard prices for all ciasses of iron for eariy 
dsliveries, many customers apparently being careless as to 
prices if they could obtain deliveries. The basis prices 
for steel are a long way below the market selling rates now 
ruling. Recently the quotations for raw steel sheet bars 
has been £20, within the last few days they have been 
mentioned at anything up to £25. 


Staffordshire Bars and Sheets Again. 


The Staffordshire bar mills have their output 
earmarked for the next two or three months at full rates— 
marked qualities £27, unmarked at works £24 10se Nut 
and bo t iron ranges up to £25 delivered in a few cases. 
Tue strip mills are going steadily, their principal customers, 
the tube works, being active. Iron strip commands £25 10s. 
There is a slight extension in the South Staffordshire 
district of the third eight-hour shift at the ironworks. 
Manufacturers are anxious to keep in continuous opera- 
tion if possible, with a view to avoiding the extensive 
waste of fuel which now takes place between the two 
eight-hour shifts. The problem, however, is not an easy 
on? to solve, in view of the scarcity of fully skilled labour 
and the difficulty of finding and train‘ng suitable recruits. 
There are still scores of pudd'ing furnaces in the district 
which cannot yet be brought into operation. Conditions 
are no easier as regards iron and steel p'ain black and 
galvanised sheets. Ironmasters are compelled to pay 
extravagant prices for steel bars, and some’ of them have 
been brought almost to stand through a diversion of coal 
supplies. Prices well above £50 are mentioned as being 
paid for 24-gauge galvanised corrugated sheets. These are 
exceptiona! transactions, however; £48 to £50 more 
exactly represents the market’s level. One seller at 
Birmingham this week said he had lost a contract at £55 
and that business had been done at £53. 

Higher Pig Iron Prices. . 

Staffordshire cold-blast pig iron has heen advanced 
30s. per ton and prices now become :—Part-mine forge, 
200s. to 205s.; No. 3 foundry, 212s. 6d.; cold blast, 315s. 
Northamptonshire forge pig iron is 182s. 6d.; No. 3 foundry, 
187s. 6d.; No. 2, 190s.; No, 1, 1928. 6d.; Derbyshire grey 
forge iron is quoted 192s, 6d.; No. 4, 200s.; No. 3, 202s. 6d.; 
No. 2, 205s.; No. 1, 207s. 6d., net at makers’ works. Two 
additional furnaces. are being re-lighted in the Northamp- 
tonshire district. They have a capacity of 2000 tons a 
week, and this additional make will be very welcome. In 








Derbyshire and Nottingham districts there are just over 
thirty furnaces in blast. Demand keeps on a big seale, 
and since the moulders returned to work foundry grades 
are more than ever sought after. The blast-furnaces are 
operating under great difficulties, some of the Stafford- 
shire furnaces having been obliged to damp down 
repeatedly during the past few weeks. The blast-furnaces 
of Northamptonshire and Derbyshire are in a very similar 
plight. In all cases eoke shortage and railway congestion 
are largely accountable for the difficulty. Most of the 
foundries took their deliveries of pig iron as usual] during 
the moulders’ strike and were able to commence therefore 
with fair reserves of materials. But there are some 
exceptions, and there is consequently strong pressure for 
deliveries, especially as the make of. best iron is short. 
The production of this class is below the average through 
poor quality of ore and fuel as well as coal shortage. 


Coke Shortage and the Iron Trade. 


It is hoped that good results will accrue from the 
representations which have been made to the Government 
as to the imperative need of ensuring more copious and 
less intermittent supplies of coke. Meanwhile smelters 
report some improvement in a situation which is fraught 
with danger to the recovery of trade, Deliveries are being 
made with greater regularity since the deputation waited 
upon the Board of Trade last week. An augmented out- 
put of pig iron is vital if the expectations on which recon- 
struction plans have been founded in many dependent 
industries are not to be frustrated. The present position 
is that developments are being retarded in a!most every 
direction, and the heavy incidence of dead charges owing 
to the enforced idieness of plant is a serious drag upon 
enterprise. It is almost hopeless to get quotations for 
many classes of material, and it is claimed as a justification 
for further inflation of pig iron and steel prices. Pro- 
ducers have sold a large proportion of their prospective 
output to regular customers, and the policy of giving the 
market a rest is being adopted. 


A Steel Famine. 


The steel scarcity is now very generally described 
as a famine. Consumers found it next to impossible at 
Birmingham market to-day—Thursday—to obtain quota- 
tions, while early deliveries were right out of the question. 
Applications to steel mills have nearly all proved abortive, 
the steel works being committed generally until the end 
of June. There are very few offers of steel semis, and ina 
great many cases quotations for finished steel are with- 
drawn. Producers have already sold as much as they 
want until they can see their way more clearly. One of 
the largest re-rolling mills in South Staffordshire is at date 
not able to make more than one-quarter time for lack of 
billets. A singular story is going about this district. It 
is that a large buying merchant who recently tried to place 
with some forty British firms an order for 1000 tons of 
billets received a blunt refusal from thirty-eight of them. 
Several stated that they could not entertain any new 
business before June. He was able to piace only 100 tons 
at £21 perton. Supplies of finished steel are limited to nc 
small extent by railway congestion. It was stated on 
’Change in Birmingham this week that one North of Eng- 
‘and firm has 80,000 tons of steel which cannot be got away 
through lack of railway service. Sheet manufacturers say 
they are being called upon to pay £25 for bars f.o.t. South 
Wales, and even higher figures are mentioned. Here, 
as in other departments of the market, there is a wide 
disparity in prices which can hardly reflect actual business. 
Steel hoops command the full official rate of £27 10s.; 
steel bars of Lancashire make, £24 f.o.t. at works, and 
South Wales £24 delivered in the Black Country ; angles, 
tees, and joists all being above the official minima. Other 
steel prices are quoted :—Hoops, £27 10s.; angles, £19 10s.; 
tees, £20 10s.; joists, £19 5s. minimum ; ship, bridge, and 


‘tank plates, £22 5s., three-eighths and upwards; boiler 


plates, £25 10s. at makers’ works. The fall in the value 
of British currency has now imposed practically an 
impassable barrier in the way of American imports, apart 
from the scarcity of steel, which renders America incapable 
of meeting her own needs. 


Gas Coal famine. 


Birmingham and Coventry, equally with some 
other parts of the country, Liverpool especially, are sufier- 
ing from a severe gas coal famine. But it is not the inten- 
tion of the Birmingham Gas Committee, as at present 
advised, to impose any further restrictions cn the use of 
gas. It feels that to limit supply further would cause an 
intolerable hardship to manufacturers. Hence it is con- 
tent to appeal to consumers to exercise as much economy as 
possible. About 400 tons of coal is carbonised each day 
at Coventry, where the stock is at present sufficient for 
three and a-half days. If supplies do not improve in the 
very near future restrictions must necessarily be enforced. 
Notice has been given to the public of a decreased pressure 
of gas from dusk until the morning. The position is the 
more serious because 40 per cent. to 50 per cent. of the gas 
used is for industrial purposes. The Birmingham Gas 
Department has been advised that supplies will be forth- 
coming from the Notts and Derbyshire districts during 
the week, and the amount is stated to be approximately 
14,000 tons. If that quantity arrives the situaticn will be 
relieved to a considerable extent. The invariable excuse 
of the controlling authorities is that a reduced output of 
coal does not enable assistance to be rendered. But, 
strangely enough, the officia :y published returns have 
pointed for some time back in the opposite direction— 
to an increased output of coal. So the truth has to be 
sought in another quarter, and that quarter most probably 
is the large and profitable export coal market. In Bir- 
mingham there are signs, however, that the Controller’s 
office is beginning to move. A reply has been received 
stating that it is dealing with the matter and is working 
several train loads of coal from Durham for the com- 
mittee’s assistance. It adds also that it hopes improved 
supplies from the Nottingham, Derbyshire, and South 
Yorkshire areas—Birmingham’s normal sources of supply 
—will be forthcoming shortly. The seriousness of the 
local shortage may be gauged from the fact that for some 
weeks past the committee has had to pick up between five 
and six thousand tons per week from the reserve stocks, 





LANCASHIRE. 
(From our own Correspondent.) 


Mancuester, Thursday. 
Iron, Steel, and Metals. 

TERE. does not seem to be the slightest indica- 
tion of.any tendency to a lower level of pr:ces in the iron 
and metal markets, but quite the contrary. All the prices 
appear. to be very high ; ey people say they are 
dangerously high, and portend a future calam‘ty, but it is 
questionable whether these people fully realise what has 
happened, and. is still happening, to the measure by which 
we calculate prices. We are all far too apt to think of 
prices. in. connection with the stable currency which existed 
six years ago, not only here, but throughout the greater 
part of the industrial world, and until we can all get away 
from that. mental obsession it will not be possible to form 
an accurate view of the position of prices in any trade. 
Roughly speaking, all the present prices ought to be divided 
by three in Great Britain, by about six in France, and by 
much higher figures in Germany and Austria. 


Metals. 


The copper market seems to be steadily recovering 
from ‘the depression which was caused by a surplus of 
metal in America,, The consuming trades of that country 
were largely hindered by the labour troubles, but consump- 
tion there.is now recovering, and the demand for copper is 
reducing the stocks and making it clear that if American 
copper is to come over here more money—in our currency-— 
will have to be paid for it. If we adopt the rule indicated 
above the real price of standard copper here in pre-war 
money is only about £40 per ton, and that has always been 
considered the low-water mark of copper prices. Hence 
it seems, quite reasonable to suppose that the upward 
movement which has now brought standard copper over 
£124 per ton is only beginning.. Some advances have 
been made lately in refined ingot copper, both electrolytic 
and best select, but, the difference between them and 
standard copper.is not yet. quite wide enough if we apply 
to it. the theory of what may now be called the six-and- 
eightpenny “‘ Bradbury.”’ It is noticeable that the actual 
selling pr.ce of refinéd copper here last week was about 
£5 per ton less than the selling price f.o.b. in America. 
One cannot avoid the conviction that consumers of refined 
copper will do well to prov:de for their needs as early as 
possible, for the only thing which is able to prevent a 
further rise would be the readjustment of the exchange 
between Great Britain and Ameriea, and that does not 
appear to be a matter of early accomplishment. With 
regard to manufactured copper, the situation is rather 
different, because of the large margin available under 
present conditions for manyfacturing costs. So far no 
advance has been announced in sheets, but copper and 
brass tubes have been put up by jd. per Ib. The tube 
prices are st'll well on the extravagant side as compared 
with refined copper and -with spelter. Engineers have 
scarcely yet begun to buy copper freely, and it is said that 
many of them have accumulated a fairly large stock of 
brass foundry work while they have been waiting for a 
renewal of the supply of iron foundry work. This may 
possibly affect the eng neering demand for copper for some 
little t'me, and it is curious to note that, in spite of the 
ecmparat vely low pr:ces of old gun-metal and of yellow 
brass, thereis very littledemandforthem. The market for 
t'n has been gradually creep'ng up again towards the £400 
level which bas been foretold, and that figure does not 
now appear extravagant. The price of silver keeps very 
high, and seems likely to support the high prices for tin. 
It is fairly certain that America will soon be forced to come 
into the.market again, and it is imposs ble to est’mate 
what effect that may have upon the markeis here and in 
the East, but it must not be forgotten that the Amer‘cans 
can buy much more with their currency than we can with 
ours. The market for spelter is again tend ng upwards, 
but it is not yet high enough to encourage fresh business 
with America, although that m ght have been possible if 
the exchange had not dropped so low. There has been 
a steady demand from consumers in this country, and the 
galvan‘sing trade is very active, notwithstanding the high 
prices for galvan’sed sheets. In lead there has been some 
improvement so far as the price is concerned. There is 
not so very much Government lead now to come on the 
market, and it seems I'kely that there will be little or none 
when. the building trade demand begins at last. It is 
noticeable that forward lead now stands at a fair prem‘um, 
and indicates confidence in the market. 


Pig Iron. 

The situation in the foundry iron market suggests 
that even at present apparently extravagant prices we are 
not absolutely at the top. There is an increasing demand 
from all parts of the country, and an even greater demand 
frcm the Continent, and we have te remember that by the 
d'm‘nution.of the American output and the collapse of the 
German supply the world is much shorter of pig iron than 
it was before the war, while the demand for it as a basis 
article for the reconstruction of the world is larger. The 
efforts of Great Britain to increase the output are feeble, 
and one cannot forget that for nearly forty years the 
British output of pig iron hasbeen practically stationary. 
It seems unlikely that much progress will be made by us 
in this d'rection, and, if so, the world supply will remain 
short until both America and Germany ¢an again fill up 
the gap. In the Manchester market there are plenty of 
buyers, but not very many sellers, and it is not easy to find 
any of the latter ready to take less than £10 10s. per ton 
delivered. There is, of course, no immediate seareity in 
foundrymen’s yards, but there is cons'derable apprehension 
that seare'ty will be acute between April and June, or 
perhaps between May and July. An advance of 15s. per 
ton is reported here in Cleveland iron. 


Finished Material. 


i The demand all round is quite as active as it has 
ever been, and it is a little difficult to be sure of the prices 
which have to be paid. The.nominal price of Lancashire 
bar iron is from £24 10s. to £25 per ton, and for steel bars 
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from £22 to £24, but it is far from easy to place any orders 
for reasonably prompt delivery. 


Scrap. 


The market is not quite so dead as it was, although 
there is still far too much scrap available, and’as.aconse- 
geome prices remain a good deal below the relative value. 

he finer qualities of foundry scrap are, however, more 
firmly held by the dealers in ‘the +4 that something 
nearer to their real value may soon be obtained. One does 
not, for instance, npw find chances of buying textile 
machinery scrap su'tjable for use in the place of Seotch 
pig iron at £7 5s. to £7 10s. per ton, and many dealers are 
_ how trying to get £8 for good broken machinery scrap. 

One Cannot say that much selling is going on at present, 
but that is because consumers are in no hurry for new 
deliveries, having filled their requirements during the 
foundry strike. Steel serap for melting purposes is 
plentiful, but there is also an upward tendency im that 
department. 


Payment by Results. 

Asa result of the recent conference at York 
between the Engineering Employers’ Federation.and the 
trade union representatives, the Executives of the unions 
concerned have decided to recommend a ballot of their 
members on the question of ‘‘ payment by results.” © ‘The 
ballot will affect some 600,000 workers in the Amalgamated 
Society of Engineers, the Boilermakers’ Socety, and other 
trade unions. It is stated that, while the un‘ons are willing 
to negotiate nationally for the purpose of laying down 
general conditions which should apply wherever systems 
of payment by results are in operation by mutual agree- 
ment, they would not agree to any proposal committing 
them collectively to accepting the system. The employers 
at the conference also submitted conditions with regard 
to overtime, night shifts, apprenticeship, &c., but the main 
proposal was “ payment by results * throughout the engi- 
neering industry, which all engineering employers and 
many prominent trade union leaders agree is the only 
practical solution of the output problem. Never probably 
in the history of this country has the engineering ‘trade 
been in such a flourishing condition. All the leading firms 
have work enough on hand to last for a year or two at 
least, but the shortened hours of labour and other factors 
have had a very serious effect upon the output. The 
matter is really most serious for the industry as a whole, 
and it is to be hoped that the members of the various 
trade unions which are effected will recognise the impor- 
tance of the subject on which they are called upon to 
make a decision. Already there are signs of severe com- 
petition on the part of our continental neighbours. In 
spite of a formidable tariff, iron castings have recently 
found their way into this district from the Continent at 
prices which compare very favourably with those charged 
by local ironfounders. 


The Cotton Trade. 


In his common-sense review of the past year’s 
efforts of the Manchester Chamber of Commerce, the 
President, Mr. E. F. Stockton, at the annual meeting, 
struck the correct note in advocating the urgency of more 
production, and, warning the public of the penalties of 
over-capitalisation in connection with Lancashire’s staple 
industry, he said that the demands for cotton goods from 
all the markets had for some time been much more than 
the mills were able to satisfy, owing to lessened production 
caused by the reduction in the hours of labour. Manufac- 
turers and spinners were engaged for many months 
ahead, and were in the enviable position of being able to 
choose their customers. The conditions now prevailing 
were quite abnormal, and would not last for ever, and new 
markets might prove most valuable to Lancashire in the 
future. It was unfortunate that there was no probability 
ot obtaining increased production, at any rate fora consider- 
able time. Mills were being run on the shorter hours 
mutually agreed upon between employers and operatives, 
and, since the pace of the machinery set the pace of the 
output, there was no possibility of any speeding up in that 
direction. Even if it were possible to procure more 
machinery quickly, which it certainly was not, the labour 
to operate the new plant was not available. Already 
there was a considerable proportion of existing machinery 
idle in certain districts, owing to the shortage of labour as 
a result of the migration of workers into other fields of 
industry when there was a dearth of raw materials.’ Mr. 
Stockton emphasised the danger of the present cotton 
mill boom. He said quite a number of the cotton m‘ll 
deals were being made by outside syndicates and financiers, 
whose whole object was to take advantage of the present 
abnormal conditions to “‘ profiteer ”’ as quickly as possible 
at the expense of those engaged in the industry. Mills 
were being bought and sold at high values and floated and 
refloated at higher values utterly regardless of their 
intrinsic merits, and, while profits were for the present 
admittedly very large, a time would come when those who 
had been eventually “landed” with the shares on an 
exorbitant basis would find that over capitalisation of the 
mills meant that they could not successfully meet trade 
competition, and hardship would result to all concerned. 


Institution of Electrical Engineers. 


At a dinner of the members of the North-West 
Centre of the Institution of Electrical Engineers held at 
the Grand Hotel, Manchester, on Friday, February 6th, 
@ presentation was made to Mr. Julius Frith,; who has 
retired from the post of Hon. Secretary of the Centre, 
which he has held for the past seven years, The presenta- 
tion was made by the Chairman, Mr. J. A. Robertson, the 
electrical engineer to the Salford Corporation, and. con- 
sisted of a 4in. lathe and a piece. of silver plate... In 
making the presentation, Mr. Robertson. paid.a well- 
merited compliment to Mr. Frith for the excellent service 
which he had rendered to the North: Western Centre during 
his period of office. In replying to the toast of the ‘‘ North- 
Western Territorial Centre,” proposed by Mr. C. H. Word- 
ingham, Mr. Robertson said that Manchester was the 
largest of the territorial centres, and remarked that the 
centres were all loyal to the Institution and equally anxious 





to further its interests. They provided the energy and new 
blood which were essential to strengthen the Institution, 
and Mr. Robertson urged the Coune:! to consult the centres 
upon membership matters and papers for discussion: 
He also referred to the local Students’ Section, and the 
excellent quality of the papers which were read before it. 
He said many of these papers deserved to be published, 
and made the suggestion that the Institution one pro- 
vide a students’ journal for this purpose. 


Barrow-tn-Fcurness, Thursday. 
Hematites. 


Throughout the district there is marked activity 
in the hematite pig iron trade.’ At the present ‘time 

are faced with a big demand for iron, but it can 
only be met to a certain extent, for the difficulties as to 
obtaining full supplies of raw material—iron ore and coke 
—are considerable, and transport fae lities are still ypoor, 
and, not only are supplies held up, but deliveries cannot 
be made as fast as is necessary. d then there are very 
few coasting craft to hand the trade from the ports to the 
Clyde, South Wales, &c. The output of many more fur- 
naces could easily be disposed of, but there are as yet no 
signs of expansion, although at Several of the works fur- 
haces are be'ng put into readiness. A‘ the Askam Works 
of the Millom and Askam Hematite Iron Company, 
Limited, a new turbine blowing plant has been installed, 
but there is no word as to any restarting. Prices are 
steady, with parcels of mixed numbers of Bessemer iron 
at £11 4s. 6d. per ton net f.o.t., and £11 12s. 6d. per ton 
delivered at Sheffield. Special brands are at £12 5s. to 
£12 12s. 6d. per ton. 


Iron Ore. 


There is a brisk demand for iron ore, and native 
sorts are at 52s, 6d. per ton nef at mines. Spanish ores 
are in good demand at 52s. 6d. per ton c.i.f. 


Steel. 


In the steel trade there is more activity at Barrow, 
where the Siemens departments are well employed. The 
rail m‘lls on Monday went on the double-shift system, 
and the merchant mill and steel foundries are again at 
work. The hoop mills are also busy. Steel generally is 
in steady demand. Heavy rails are at £18 15s. to £19 5s. 
per ton, and light sections run £20 10s. to £21 10s. per ton. 
Billets are higher price at £20 10s. per ton, and ship plates 
are at £20 per ton, with boiler plates at £25 10s. per ton. 


Shipbuilding and Engineering. 
On Saturday Vickers, Limited, launched for the 
Furness Railway Company a floating dock capable of 
lifting craft up to a d:splacement of 5200 tons and a length 
of 450ft. This dock will be placed in the Devonshire 
Dock, Barrow, where a smaller dock has been doing good 
service for the past forty years. 


Fuel. 


There is a brisk demand for steam coal, which is 
quoted at 36s: per ton delivered, and East Coast coke is 
in heavy demand at 60s. per ton delivered to West Coast 


furnaces. 








SHEFFIELD. 
(From our own Correspondent.) 


New Lead Vein Found. 


AN interesting event occurred a few days ago in 
the Peak district, not far from Sheffield. It may be 
recalled that some time since there was trouble at the 
Mill Close Lead Mine and the men went on strike. The 
property has been for many years in the hands of trustees, 
who felt that the profits from the mine would not allow 
of the increase in wages demanded by some of the men— 
particularly those who were members of the Derbyshire 
Miners’ Association. Eventually the trouble was patched 
up. but a section of the men did not return to work. 
Recently the trustees had a very favourable offer for the 
mine—one of the largest in the country—and out of the 
proceeds of the sale made a very handsome cash distribu- 
tion among the employees. The men who had remained 
on strike were not, of course, permitted to share in this 
bonus, but last week they secured one for themselves. 
There are numbers of disused lead mines in the Peak dis- 
trict, and about 100 of the strikers decided to. go prospect- 
ing on their own account. In the Barley Close Mine, 
which lies between Winster and Wensley, the men suddenly 
struck a new rich vein of lead ore, and Mr. George Eagle, 
the barmaster of the Wapentake, has certified the new dis 
covery as being of value. Apparently this particular 
mine had not been worked for hundreds of years, and as 
no legal owners can be found the lucky prospectors have 
first claim to it. Of |ate, there has been a distinct revival 
of interest in the Derbyshire lead mining industry— 
which the Romans established—and the finding of the 
new vein may attract fresh prospectors to the district. 





Coke Oven Gas. 


A short time ago I mentioned in one of my letters 
that an agreement had been come to between the Sheffield 
Gas Company and the Tinsley Park. Colliery Company 
for the supply by the latter of a quantity, of coke-oven gas 
with which to supplement the ordinary service for public 
heating and lighting. Recently Mr. J. H. W. Laverick, 
managing director of the Tinsley Company, read a paper 
on the subject before the Midland Institute of Mining, 
Civil and Mechanical Engineers, and at the meeting of the 
Institute at Leeds last Thursday there was a resumption 
of the discussion. Mr. Laverick contributed some very 
interesting supplementary notes, in the course of which 
he mentioned that during the complete, year his company 
had supplied 374,500,000 cubic feet of,gas, and had the 
period not included several. weeks of the Yorkshire coal 
strike the figure’ would hayve»exceeded. four hundred 





millions. That quantity was more than sufficient to meet 
the requirements of a town. of the size of Rotherham, and 
it was evident.that the existing coke-oven plants could go 
a long way toward supplying the whole of the South and 
West Yorkshire. towns and, villages. Mr. Laverick, 
observing that much had been heard of super-electricity 
stations, asked why they should not have super coke-oven 
gas plants, particularly in the immediate neighbourhood 
of suitable coal supplies. Nine such plants could take the 
place of thirty-four or thirty-five existing plants, though 
his own view was thatlocal plants were best, as.they avoided 
the carriage of coal long distances to,super-stations, He 
believed that in the interests of the nation there should be 
a ec mi extended use of gas, and in his view there was 
that would so help the country to reduce the war 
debt and assist in balaneing the adverse rate of exchange 
as the prodyetion of the largest possible quantity of coal, 
of which the whole world is in such urgent need, either as 
a@ raw material or in the form of its by-products, Pro. 
fessors O'Shea and Fearnsides, of the 8) eld University, 
took part in the debate; The former remarked on the 
uniform quality of the gas sent from Tinsley Park Colliery 
to the mains of the Sheftield Gas Company, and declared 
it was equal to, and often better than, any other supply 
available, proving the suitability of coke-oven gas for 
domestic as well as industrial »» Professor Fearn- 
sides—I think I am right in speaking of him as a pioneer 
in the use of coke-oven gas for ordinary purposes—urge«| 
the need to economise the supplies of coal suitable for 
coking. He estimates that our resources of such fuel wil! 
not last longer than 120 years, though there might be a 
500 years’ supply of engine coal. The resources of coking 
coal at our present. rate of consumption represented not 
more than from 10,000,000 to 20,000,000 tons of stee!. 
The debate, which was of a highly practical character, was 
brought to a conclusion by Mr. Laverick, who said the 
secret of the uniformity of the gas produced at Tinsley 
Park was the use of the right type of oven and having the 
oven walls in first-class condition. As to the cost of trans- 
mission, it had been estimated that gas could be sent from 
the Yorkshire coalfields to London and there transformed 
into electric energy more economically than electric current 
could be transmitted to London from the pithead _- 
ators. 
File Trade Reform. 

The campaign for reform in the method of pro- 
duction in the lighter branches of the steel industry 80 as 
to bring them up to the scientific practice of the heavy 
departments continues, the pace being made by the various 
trade technical societies which have now firmly established 
themselves here. The meetings are held in the Mappin 
Hall of the University. At a recent gathering the prin- 
cipal speaker, who took for “his subject “* Engineering 
Methods Applied to File Production,” adopted the rather 
gloomy view that ** the general appearances to-day seem 
to point to the fulfilment of the prophecy that the end of 
the war would see the beginning of strife in industry for 
the next thirty years.” He qualified the remark, however, 
by saying that that could be falsified if they all came 
together and let common sense prevail, and went on to 
urge that everyone in the file-making industry should do 
his utmost to bring about the application of scientific 
methods of production, with well-lighted and ventilated 
shops and up-to-date machinery. All this, of course, has 
been said over and over again at such meetings until the 
story is almost-threadbare ; but still the file trade con- 
tinues to harbour workshops which are not worthy of the 
name, and methods which are hopelessly out of date. 
Some of the large firms have good healthy factories, but 
even in many of these there are some very obviously weak 
spots in the method of production. Such seems to “be the 
reluctance to scrap old-fashioned practices that I have 
been through a file factory here, equipped with the most 
modern machinery and generally worked upon sound 
scientific lines, yet included in the departments were a 
number of stuffy little file-making shops where men and 
women were cutting files and rasps by hand just as must 
have been done centuries ago. These cells—they are 
nothing else—may have been retained out of sentiment, 
or perhaps even as curios, but really—should they eneumber 
the ground of a modern file factory ? One point made 
by the speaker, I. thought; was very good. He said : 
‘* When a new factory is being put down an engineer who 
understands the needs of the business should first be called 
in to arrange the plant and then the architect should be 
engaged for the erection of the walls and the roof round 
the machinery.” ‘Thereis, Ithink, much in the suggestion, 
for I have heard more than once in recent years that new 
file factories have been to a considerable extent spoilt 
for the lack of an engineer's expert advice, not only upon 
the right sort of building and its disposition, but more 
particularly regarding the character of the machinery. 
Give a trained engineer an idea of your need in a factory 
and it is very seldom’ he will fail to supply that need. 
Too often, however, he is passed by. 


Good and Bad Grinding Sheds. 


In the same hall on Wednesday last another strong 
appeal—by a trades union official this time—was made to 
the members. of the Cutlery Trade Technical Society to 
leave no stone unturned in an endeavour to cleanse the 
industry of the atrocious dens which so often pass muster 
for grinding sheds or ‘‘ hulls.” His effort deserves the 
support of every right-thinking employer in Sheffield, 
though it is not altogether the employer who is to blame. 
I have personally visited numbers of these hulls—*“‘ hells ” 
some one has said they would be more correctly called— 
and can therefore speak from first-hand knowledge. 
You may visit one of them and note the worn expressions 
upon the colourless faces of the grinders, who work in 
wet and filth and semi-darkness. After a lapse of time 
you may call again, and, observing a change of men—but 
not of visage—you inquire where the other grinders are, 
to receive invariably the reply that. they are at the sana- 
torium.or laid up at home or—dead, Victims of tubercu- 
losis, which could easily have been averted, This question, 
I am glad to be able to say; is being taken up seriously 
now—it applies almost equally to the grinding of tools— 
and only this week I was invited to inspect what is abso- 
lutely the finest. grinding hull I have seen. The floor 
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was concreted, the wheels were all well above the floor 
level—instead of being half sunk into wooden races which 
become the receptacle of the fatal sandstone dust and 
accumulated filth—the place was flooded with natural 
light, the windows were clean, steam heating with radiators 


was installed, the wheels all ran on modern stéel bearings, | 


and the men had provision for washing and for’ taking 
meals. Of course, the very best method is the artificial, 


or abrasive, wheel, instéad of the use of sandstone wheels, 


always ‘throwing off silica dust, which does the mischief. 


with the men’s lungs, and’ the day must come when. all 
kinds ‘of ‘tool and eutlery grinding will. be done by the 
most modern mathinery,’ Already that) is the casein 
some instances, though, strangely enough, the greatest 
opposition to the reform ‘of the grinding hull comes from 
the men themselves, many of whom jwould. sooner.go on 
and become victims of consumption, as their fathers did 
before them, than to innovations which at the 
moment they do not exactly understand. But, here again, 
as in the case of certain file factories, I know of instances 
in which new sheds have been erected which, although 
boasting electric light, perpetuate all the old bad methods 
of the dead centuries. But one might continue on a sub- 
ject of this kind almost indefinitely. 


General Conditions. ; 

One of the curious things of the week was a 
report published in one of the London dailies to the effect 
that it had been stated on the Sheffield Stock Exchange 
that a Sheffield firm had just booked an order for steel for 
the United States, the figure being £500,000, and delivery 
having been promised within eighteen months. It was 
a most interesting, not to say important, piece of news, 
but the funny part of it is that no one on ’Change appears 
to have heard anything about it, and if it is true—it may 
be, of course—no one I have come across in the steel trade 
here professes any knowledge of the transaction. Of 
course, as I say, it may be correct, though how delivery is 
te be guaranteed in these days within the time preseribed 
is not easy to see. However, we live in a day of surprises. 
So far as I have been able to ascertain, makers of mild steel 
are having all their work cut out to meet the heavy 
demands being made upon them, and although the crucible 
furnaces are maintaining the improvement previously 
noted, I have not heard of an individual firm having 
accepted a single contract for about 1500 tons, which 
would be somewhere about the weight, of high-speed steel 
for the figure named in London. Hadfields have no 
doubt long ago completed their shell contract for the 
United States, and I hear that another Sheffield firm has 
resumed activities in one of its shell-turning shops. The 
men are telling each other that the contract is for Japan— 
and a big one—but I know nothing officially. Oversea 
business as a whole continues to expand with South 
America, the Colonies, India, and parts of the Continent, 
but from what can be gathered the United States could 
absorb an enormous amount of manufactured goods if 
Sheffield firms could deliver them. The need arises 
largely, no doubt, from Germany’s inability.to resume her 
old place in the American markets, but it seems impossible 
for us to meet it under existing conditions. For one thing 
the output ef man to-day is very much lower than before 
the war. ere is room for an enormous expansion. 
The United States and many other countries would take 
almost anything we could send them in the shape of steel, 
but leading manufacturers here believe that within six 
or nine months the position will very materially change, 
and that by then Germany and Austria will be finding 
their industrial feet again. Will America be so keen for 
our goods then ? Railway steel and rolling stock continue 
in demand, and some good orders for tramway steel are 
being placed here by municipal authorities. The foundries 
are getting quite shipshape again and the men seem to be 
working splend'dly. Some of the property of the Ministry 
of Munitions left in Cammell, Laird’s Grimesthorpe Works 
has been sold under the hammer, realising £44,750. It 
consisted chiefly of munitions-producing plant and office 
equipment, 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Truck Shortage and its Effects. 


THE question ofthe truck shortage and its grave 
effects on the trade of the North-East Coast continues to 
he the absorbing topic among the leaders of industry. 
The present position is most difficult and tantalising, 
Some days the position is fairly easy ; on other occasions 
there is an absolute dearth, and manufacturers are at 
their wits’ end to keep up deliveries, However paradoxical 
it may sound, there are many traders who are firmly con- 
vineed that the position created by the wagon shortage 
is due not so much to the insufficiency of rolling stock as 
to the lack of efficient organisation, and-.are of the opinion 
that considerable relief would result were the railway 
companies concerned to introduce more business-like 
methods in the utilisation of the wagons at their disposal. 
Mr. E. J, George, general manager of the Consett Iron 
and Steel Works, which has had. to suspend operations 
on two or three occasions in consequence of the congestion 
caused by the lack of trucks, has been publicly voicing 
his opinion this week on the question, and suggests that 
freight trains should be»run much more frequently than 
is the ease at present. Why, he asks, should they not be 
run during the night as well as during the day ? Under 
existing conditions, wagons loaded at the steel works 
between three and four o’clock in the afternoon are not 
moved until about eight. or nine o’elock the following 
morning. That necessarily means a big wastage and 
accounts for a great dealb:of the wagon shortage. Mr. 
George characterised the railway authorities’ failure to 
organise their resources as a scandalous shame in view of 
the fact that it entailed the crippling of the steel industry 
at a time when ion was of the utmost importance. 
In the finished steel ‘trade’ alone’ the North-East Coast 
was capable of an output of 44,000 tons of finished steel 
per week, but owing to the inability to obtain adequate 
transport facilities, the actual output for many months 
past had only ayeraged 24,000 tons per week. Stocks 
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of material rolled to specifie orders had increased: from 
40,000 to 80,000 tons. The loss of turnover on the differ- 
ence between the normal output and the actual output 
amounted to £20,000,000 per annum. There was no 
doubt, added Mr: George, that the railway companies by 
their failure to carry material were strangling the iron 
and steel industry on the,North:Edst.Coast, end? that 
fact was the’ more disastrous since the difficulties could 
be met! withdut the provision of’ any additional wagons 
‘whatever. In the steel trade alone, ignoring for the time 
being the pig iron, coal and eoke trade, there should be 
carried from the North-East Coast’ works a million tons 
of material more than is actually being transported. 





Cleveland Iron Trade. 


The question of an advance in Cleveland pig 
iren. prices has. again been under serious consideration 
by: the ironmasters this. week, but contrary. to expecta- 
tions no alterations have been made, _ Unprecedented 
asthe figures. are which are.now ruling, Cleveland pig iron 
is still relatively cheaper than either Midland or Scotch 
pig iron, and as that fact has not. eseaped the attention of 
buyers in these areas, the pressure for supplies of Cleve- 
land iron has increased. But the Cleveland makers have 
enough, to do to, satisfy the customers already on their 
beoks, and they can only .meet the requirements of the 
home trade even in the most restricted measure by reject- 
ing the variety of tempting offers from other areas and 
from abroad. The disparity between the actual and the 
possible selling price of Cleveland iron is so great that 
@ rise is not altogether improbable, but makers are clearly 
anxious to avoid further inflations of prices, and probably 
as a means to that. end they are about to engage in a 
fight with the railway company on the subject of railway 
rates on minerals. . In the Cleveland area it has long been 
the practice that the railway rates for minerals shall be 
regulated by the selling price of pig iron, and prior to 
January 15th the sliding scale had resulted in a rise in 
railway rates of 13 per cent. But now that the extra rates 
have come into foree under the national revision of rail- 
way charges, it is held that. this 13 per cent. should be 
merged in the general advance. On the other hand, the 
railway company is charging the new freight rates on 
minerals plus 13 per cent., and the legality of this double 
impost is to be questioned. The famine in, pig iron, con- 
tinues unabated. The export trade is almost entirely 
held up, but even that drastic measure has had no appre- 
ciable effect, and home consumers can only obtain a 
proportion of their requirements. Some of the makers 
are stated to be booked up for months ahead, but others 
are only accepting contracts from month to month. The 
most urgent need of the pig iron trade is more coke. 
With more coke, more furnaces could be put into opera- 
tion and the shortage of pig iron, which is hampering the 
engineering and foundry trades at home, and preventing 
the resumption of a big export trade abroad, would be 
relieved. Coke is the keystone of the arch, but at the 
moment it is most difficult to procure. Representations 
have been made to the Board of Trade in the hope that 
the export of coke might be restricted until home needs 
are met, but no action has yet been taken. Meanwhile, 
the furnaces can only be kept going with difficulty, and 
oecasionally they have to be put on slack blast. Pig 
iron prices are unchanged, No. 3 Cleveland and all the 
lower qualities being quoted 175s. for home consumption, 
180s. for export to France, Belgium and Italy, and about 
230s.—nominal—for other destinations abroad. No. 1 
is in all cases at a premium of 7s. 6d. per ton. 


Hematite Pig Iron. 

For East Coast hematite pig iron the demand is 
now almost equally. keen, and supplies equally scarce. 
The rising cost of foreign ore is a factor of increasingly 
serious import, and if the present rates continue, an 
advance in hematite prices is inevitable. Here, again, 
however, makers are reluctant to take the plunge and are 
still quoting 220s. for mixed numbers and 222s. 6d. for 
No. 1, although they have practically no iron to sell. 
For export to France, Belgium and Italy mixed numbers 
are at 230s. per ton, but for other destinations prohibition 
prices are mentioned, makers having no iron to spare. 


Iron-making Materials. 

In the foreign ore trade boats are again scarce 
and freights are trending upwards. For best Rubio ore 
50s. per ton has actually been paid on the 17s. parity 
freight, and as the latest Bilbao freight fixture is 34s. 
that brings the c.i.f. price of best Rubio up to 67s. per 
ton. It is a_really alarming figure, and there is talk of 
an attempt to restrict ore freights again. ‘The coke supply 
is still most unsatisfactory. The truck shortage serves 
to a¢eenituaté) the lack of supplies. 





Manufactured Iron and Steel. 


The manufactured iron and steel trade is still 
languishing through lack of trucks. “Manufacturers are 
raising the question, of the legality of the whole of the 
extra railway rates which came into force on January 15th, 
and are only paying under protest.. Meanwhile, the 
strength of the market is reyealed in the decision to advance 
the minimum rates for steel by 20s. per ton. No one doubts 
the possibility of realising this advance. Consumers will 
pay almost any price to get supplies, and it is to be noted 
that, the new prices are only the minimum. It is open to 
manufacturers to quote any higher price, and many of 
them do so, particularly where steel is needed for export. 
The 20s. per ton advance applies to plates,,angles, joists 
and sections. It does not apply to rails or to billets, but 
an official announcement in regard to these materials 
is expected shortly... The. minimum, quotations in the 
home, trade_are now as follows;—Rounds and squares, 
3in. to, 5hin,, £21 10s.: , Zin, to 3in., £24 10s,; flats, 5in. to 
8in., £21 10s.; over 8in., £21; lin. to 5in., £23 ; angles, 
4-ton lots minimum, £20 10s.;_ tees, £21 10s.; joists, 
4-ton lots minimum, £20 10s.; heavy. steel. rails, 60 Ib. 
and upwards, £18 15s.; fish-plates and sleepers, £23 15s.; 
ship, bridge and tank plates,,£21; boiler plates, £24; 
common iron bars, £24; steel strip and hoops, £27 10s.; 
soft steel billets, £19 10s.; hard, £20 10s, For corrugated 
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galvanised sheets it is stated that as much as £55 per 
ton has been paid in order to secure delivery. 


The Coal Trade. 


The Northern coal trade position reveals little 
or no alteration, though the tone'of the market is decidedly 
stronger. There is no easement in the exceedingly tight 
and difficult situation; nor is it possible to foresee any 
improvement likely to take effect in the next few weeks. 
The requisition demand on account of Admiralty and other 
official requirements is as heavy as: ever, ‘after which 
there is the ordinary mdustrial demand for inland trade, 
and then decided preference must be given to shipments 
for all the coaling stations, so that after these have secured 
priority it may be clearly seen that the ordinary exporter 
is not in any enviable position so‘far as being able to secure 
sufficient supplies to meet the calls from neutral buyers. 
Most of the very large output is cleared away promptly 
to London and the South ecoastwise, or diverted inland 
by rail, and occasionally one can hear of the amusing 
anomaly of vessels unable to bunker in the Tyne being 
directed to London to obtain the necessary fuel. The 
demand from abroad is phenomenally high for beth prompt 
and also forward up to the end of the year, but very little 
is being booked up at present. The Norwegian State 
Railways have, however, succeeded in placing contracts 
with three Tyneside merchants for about 18,500 tons of 
best steams for delivery in March—April. The prices paid 
are 8500 tons of Lambtons at 115s.; 1000 tons of Ryhopes 
at’ 110s.; and 9000 tons of prime Northumberlands at 
112s. 6d. It may be that these sensational figures are the 
highest ever paid for this class of business, and establish 
a new record. There is a steady and persistent inquiry 
for all classes of coke, but the supply is considerably short 
of requirements.’ The following are the open market 
quotations :—-Northumberlands: Best Blyth steams, 
115s. to 120s.;' second Blyth steams, 105s. to 110s.; 
unscreened, 100s. to 105s.; best steam smalls, 95s. to 
100s.; second smalls, 80s. to 85s.; best households, 120s. 
Durhams: Best gas, 110s.; Wear special gas, 110s. to 
115s.; second gas, 100s. to 110s.; coking, 100s. to 110s.; 
bunkers for British boats, 100s. to. 110s.;. for neutral 
steamers, 110s. to 120s.;. best .beehive foundry coke, 
120s.; patent oven, 115s. to 120s.; gas coke, 117s. to 120s. 








SCOTLAND. 
(From our own Correspondent. ) 


Trade Conditions Unchanged. 

In industrial circles business conditions generally 
are unchanged. Manufacturers everywhere have more on 
hand than they ean undertake, and are constantly pressed- 
to accept further orders. In many cases to name delivery 
is out of the question, and those who are booking orders 
do so on that understanding. With the rapidly advancing 
prices and the total uncertainty of delivery, it is not 
easy to see what advantage can be gained by trying to 
foree makers to book orders. It may secure delivery 
some time in order of priority, while when the time for 
delivery does arrive the price may be totally prohibitive. 
However, nothing seems effective to stop the flow of 
inquiries, and values are being forced up to a ridiculous 
level. : 

Advance in Steel. 

Scottish steel makers have advanced the prices 
by £1 per ton as from Monday, February 9th, and the new 
home prices are as follows :—Ship plates, jin. and upwards, 
£22; ship plates, under }in. down to and including */,,in., 
£26 5s.; ship plates, under °/,gin. and down to and inciud- 
ing }in., £27 15s.;. angles, £21 10s.; boiler plates, £26 10s. 
These prices are all basis prices net, subject to existing 
extras and conditions. Black steel sheets have been 
advanced 30s. per ton for home delivery, and this now 
makes basis (fin.) £29 10s. Other gauges and sizes are 
subject to higher extras, in some cases up to 50s. extra. 


Miscellaneous. 

Seven steamers, are in Rothesay Dock, on the 
Clyde, awaiting coal cargoes, four of which have been in 
port since the end of December. The growth of activity 
in locomotive. building and boiler making in the Glasgow 
district is reflected in the expansion in shipment. A 
steamer loading for,Red Sea ports meantime is taking 
six..locomotives, while another steamer will take four 
locomotives in her cargo for the Cape.. Sugar refining 
at Greenock has been rather slack since the beginning 
of the year, but there is now a turn for the better. Last 
year the melting of the Clyde refineries amounted to 
257,642 tons, an increase of 10 per cent. on the preceding 
year. 

Pig Iron. 

The demand for pig iron is strongly maintained, 
and deliveries are still mostly confined to home con- 
sumers. Increasing costs mean higher prices, and in 
the case of foundry iron the figures are about ls. higher 
than last week. No. 1 foundry is quoted £12 5s., and 
No. 3 £12 per ton, and it is quite likely that a further 
advance will take place within the next few days. 


Finished Iron and Steel. 


At the steel works there is a continued shortage 
of material, and particularly shapes and plates. Sectional 
material was easily obtained for some considerable time, 
but. has been receiving more attention of late, and conse- 
quently deliveries are hecoming more remote. In steel 
sheets, too, the demand is extraordinary, and mills are 
fixed, up for months ahead. Galvanised sheets are now 
on.a yery high level, Certain thin sheets are being quoted 
at £55 per ton. At the bar iron works the story is a 
similar one. Produecers,are overwhelmed with work, and 
are not evidently concerned at all about new business. 
The minimum price for export is now £24 10s, ‘** Crown” 
quality bars, and’ £24 for delivery Glasgow station. 
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Steamers are now more plentiful, and the business. is 
enormous, but the present rate of output generally does not 
leave much to be allocated to export delivery. 


Coal. 


No change of importance is noticeable in the 
Scotch coal trade. ‘The shortage in household supplies 
is still the outstanding feature, and other branches are 
still being restricted in order to meet the deficiency. 
Shipments are suffering most, especially foreign consign- 
ments. A fair coastwise turnover is reported, and some 
good cargoes to near continental ports, but otherwise 
little is being done. — Fifeshire and the Lothians still send 
supplies of household sorts to the West of Scotland, where 
the scarcity is most pronounced. In most cases industrial 
concerns are working on very low stocks, and are depending 
on regular deliveries, which, happily, are comparatively 
well maintained. Under the restriction of business 
export prices show no change, and are quoted as follows :-— 
F.o.b. Glasgow: Splint, Allied 70s. to 72s., neutral 85s. 
to 90s.; ell, 68s. 6d. to 70s. and 85s. to 87s. 6d.; steam, 
68s. to 69s. 6d. and 83s. to 85s.; screened navigation, 70s. 
to 72s. and 92s. to 97s. 6d.; treble nuts, 67s. and 80s. 6d. 
per ton. F.o.b. Methil or Burntisiand: Best screened 
navigation, Allied 73s., neutral 110s.; unsereened, 67s. 
and 100s.; first-class steams, 70s. and 105s.: third-class 
steams, 66s. and 75s.; treble nuts, 67s. and 75s..per ton. 
F.o.b. Leith: Best steam, Allied 68s. 6d., neutral 100s.; 
secondary steams, 67s. 6d. and 95s.; sereened bunker, 
68s. 6d. and 82s. 6d.; unscreened bunker, 67s, 6d, and 80s. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Colliery Profits. 

INTEREST is re-awakened by the resumption of 
Parliament in the question of the future of the coal trade. 
It is clear that the Government does not intend to put 
forward any measure for the nationalisation of the industry 
in the sense that Labour demands, but to all who are 
interested in the financial side of the trade no great feeling 
of satisfaction preva‘ls if reports of the Government 
proposals are true. It has been reported for a week or 
two past that, while the pre-war standard of profits of 
colliery companies was to be retained in the new Bill, 
a plan for distribution of the excess profits on a percentage 
basis, instead of collieries as a whole being paid 1s. 2d. 
per ton on the total quantity of coal raised, was. being 
framied. Whatever scheme for limitation of profits may 
be prepared, it is certain that dissat sfact'on will result, 
and coalowners and shareholders generally fail to see 
why exceptional treatment should be meted out to them. 
The Government’s new proposal, if reports are accurate, 
would place colliery companies in a worse position than 
they are at present. As things stand they are permitted 
to retain under the Coal Control Agreement (Confirmation) 
Act up to 15 per cent. of their exeess profits, and the 
maximum they can keep is six-fifths of their pre-war 
profits. The proposal is that all profits in excess of the 
pre-war standards shall be paid into a national pool 
under the control of the President of the Board of Trade, 
and compensation will go from this pool to the collieries 
which make less profits than their pre-war standards. 
Ten per cent. of the balance remaining will be returned 
to the colliery companies after compensation to the un- 
remunerative collieries, but inasmuch as this 10 per cent. 
is to be distributed on the basis of so much per ton on the 
output of each colliery company, it by no means follows 
that this means a 10 per cent. addition to the pre-war 
standard or percentage standard profits of every under- 
taking. It is to be feared that the Government proposals 
will create grave disappointment, and will not contribute 
to the maintenance of a steady flow of capital for the 
development of mineral property, and will, in fact, arrest 
all enterprise. 


Chepstow Shipyards. 

The announcement that the Government had 
eompleted arrangements for the sale of the National 
Shipbuilding Yard at Chepstow came as no surprise 
to this district, as it was clearly understood that Lord 
Glanely and other equally well-known shipowners and 
directors of dry docks in this Channel were interested in 
the acquisition. The purchasers have every confidence 
that they can make Chepstow a successful financial enter- 
prise, provided the demands of labour are not unreason- 
able, and that they are not placed in a disadvan 
position in that respect compared with the East Coast 
shipbu‘lders. It is understood that the new proprietors 
of the Chepstow yard are not unmindful of the potentialities 
of the Severn Estuary in the matter of the production of 
power. There is an extreme tidal range at Chepstow of 
more than 40ft., and it is considered locally as not to be 
too much to look forward to a future when power Tfepre- 
sented by that rise and fall will be harnessed and stations 
established and equipped for the production of immense 
supplies of electricity for the benefit of works and factories 
of all descriptions. 


Other Shipbuilding Proposals. 


The Bristol Channel has been famous for its 
ship-repairing operations, but it seems that shipbuilding 
will ere long be a keen rival. The Admiralty has the 
offer of a private firm to lease Pembroke Dockyard for 
the purpose of merchant ship construction, and the firm 
referred to is understood to be Vickers, Limited, who are 
stated to have secured a lease for thirty years. Inquiries 
have already been made as to the number of civil servants— 
that is, men on the Admiralty establishment—who would 
prefer to remain in Admiralty service and be transferred 
to another dockyard, or alternatively take the pension to 
which each man is entitled and accept service with the 
private firm which leases the yard. It is also reported that 
& company is negotiating for the Llanelly patent slip 
which adjoins the Carmarthenshire dock, which has been 
idle for many years. At one time shipbuilding was quite 





—— 


an industry of importance at Llanelly. .The patent slip, 
upon, which several iron and wooden. vessels have been 
bu‘lt, is favourably placed, and a move was made a couple 
of years ago by the Harbour Trust to persuade the Govern- 
ment to take it over for ship-repairing purposes. 


South Wales Coal Output. 


A diagrammatic illustration of the, output and 
disposal of coals from South Wales during 1919 has been 
prepared by Mr. Finlay A. Gibson, the Secretary of the 
Coalowners’ Association, and this shows that the aggregate 
output was 46,997,303 tons, of which 24,751,567 tons was 
large, 10,547,048 tons small, 5,488,767 tons through, 
3,211,625 tons sized coals, and 2,998,296 tons duff. How 
the quantity of 46,875,131 tons ‘was disposed’ ‘of is set 
forth, and it will cause some surprise to many to know 
that ‘20,679,920 tons went for home’ ¢onsumption, 
10,779,397 tons were forwarded to France, the Admiralty 
took 4,672,616 tons, and 6,982,428 tons were shipped to 
foreign destinations, while bunkers absorbed 3,760,770 
tons. The exact quantities of large, small, through, sized 
coals, and duff taken by France, foreign destinations, for 
bunkers, for the Admiralty, and for home consumption are 
also set out, and charts are given illustrating the monthly 
output and exports, the average number of persons em- 
ployed monthly, the output per person employed per 
month, and the monthly percentage of avoidable absentee- 
ism. It is altogether a very interesting production. 


Newport Docks Trade. 


Ex show a substantial increase, but imports 
decreased according to the official returns regarding the 
trade at Newport Docks last year. Imports, in fact, 
totalled 421,682 tons, compared with 694,279 tons in 1918. 
Tron ore dropped from 430,071 tons to ‘219,759 tons, 
and * sundries "' were only 67,884 tons, as against 197,447 
tons. Exports improved from 4,279,345 tons in 1918 to 
5,024,366 tons in 1919, the chief increases being in coal 
from 4,126,718 tons to 4,724,441 tons, coke from 12,527 tons 
to 27,598 tons, and tin-plates from 4818 tons to 7706 tons, 
but it is notable that iron exports dropped from 88,303 
tons to 42,432 tons, and ‘“‘ sundries’ from 35,739 tons to 
12,946 tons. 


Current Business. 


The coal market is stronger than ever, and 
business is more difficult, particularly as regards getting 
supplies for early loading, for the reason that both colliery 
compan‘es and exporters are embarrassed by the action 
of the authorities in requisitioning and sending large 
quant'ties as promptly as possible to home ports, notably 
the Thames and Mersey, owing to steamers being held up 
there for bunkers. Many collieries were previously over- 
stemmed, but to have to meet sudden calls such as have 
been experienced during the past week has meant serious 
inconvenience, and the upsetting of arrangements made 
for export, and has enhanced the difficult es of buyers. 
who have had to pay from 115s. to 1203. for odd parcels 
of superior large steams that they could pick up. The 
pressure for coals all round is enormous. Foreign coaling 
depéts are in many cases practically bare of supplies, and 
France and Italy are short. Everything is being done to 
meet requ'rements, but st‘ll it seems impossible to cope 
with needs, and the prices ruling are very firm. Any 
large coal commands 110s., and through descriptions are 
100s. to 105s., while superior bunker smalls range about 
95s., and ord’nary cargo sorts 85s. to 87s. 6d. Patent 
fuel supplies are very scarce, bookings being so heavy. 
Quotations are from 110s. to 120s., according to brand. 
Buyers experience difficulty in getting coke, which is 
135s. to 140s. per ton, and pitwood is 95s., imports of this 
commodity being below the requirements. 


Newport. 

Coals of all description are very tight, and the 
tone of the market is very strong. Superior Monmouth- 
shires are about 110s. to 112s. 6d. for the small lots that 
ean occasionally be picked up. Smalls rule from 85s: to 
90s. - 


Swansea. 


The anthracite market is without any appreciable 
change, and is very firm. Tonnage isin excess of imme- 
diate requirements, and colliery owners are all well booked 
up for their outputs this month. Best large anthracite 
and nuts are about 85s. 








Latest News from the Provinces. 


THE MIDLANDS AND STAFFORDSHIRE. 
Railway Wagon Orders. 


MANUFACTURERS in the Birmingham district 
suffering from ra‘lway wagon shortage are glad to hear on 
the authority of Sir Eric Geddes that orders for 28,000 
new railway wagons’ are in hand. Sir Eric puts it in the 
following way :—‘‘ Railway-owned shops now have in 
hand orders for 17,000 wagons, and in addition to these 
the number ordered by the railway companies from private 
builders now amounts to nearly 11,000.” He also states 
that approximately 13,000 wagons have been returned 
from France, and that the remainder are being brought 
back as rapidly as circumstances permit. Manufacturers 
are seriously concerned at the recent figures of the Ministry 
of Transport as to the demurrage to be charged traders 
by the railways. The Ministry admits that the new in- 
creased penalties inflicted for delay are having a beneficial 
effect, but more expedition is called for. The secretary to 
the National Union of Manufacturers says the answer of 
the manufacturers is that the whole railway system is at 
fault, and requires more ¢o-ordination. The Union is 
endeavouring to form a national committee to deal with 
the railway question, and hopes to produce a concrete 
scheme to put before the Government. 





SHEFFIELD, 


Railway Rolling Stock Contracts. 


I have just. been officially informed that Craven's 
Railway Carriage and Wagon Company, Limited, of 
Sheffield, has received a contract for the supply of twenty- 
seven carriages of the bogie and SI type, compris- 
ing twelve third-class, six first and second-class composite 
and nine passenger brake vans for the Taft Vale Railway. 
This firm quite recently closed with one of the home rail- 
ways for the construction of 1000 20-ton coal wagons and 
also had an order for 250'10-ton high-sided. wagons for 

ther home system. 


Iron, Steel, and Coal. 


The: feeling. of uncertainty regarding iron and 
steel prices appears to have been well justified. All the 
week rumours have been coming from the London and 
other iron and steel exchanges, and IT now learn that one 
large firm of makers here has advised its customers of an 
advance of 20s. on all its products, which include pig iron, 
billets and finished steel. Generally, sellers, while not 
apparently having altered the revised prices, are refusing 
to qupte firm and every transaction has a condition that 
the price shall be the price ruling at time of delivery. 
Everyone here seems convinced that the market has not 
yet reached the top, and there is great eagerness to place 
business, though the advantage is practically lost by the 
insertion of the condition mentioned. ..With the suspen- 
sion of exports of large coal inland works are being fairly 
well served, but the pressure for slacks is strong, both on 
inland and export account... There is an improvement in 
the house coal situation, though supplies are still very 
much restricted. Kor steams, best. South Yorkshire hards 
are 29s. to 29s. 6d.;.. best Derbyshire, 28s. 6d. to 29s.; 
seconds, 27s. 6d. to 28s.; cobbles, 27s. 6d. to 28s,; nuts, 
27s. to 28s.; washed smalls, 24s. 6d. to 26s.; best hard 
slacks, 24s. 3d. to 24s. 9d.; seconds, 23s. 9d. to 24s. 3d.; 
soft nutty, 23s. 6d, to 24s.; peas, 22s. to 22s. 6d.; and 
small slacks, 19s. to 20s. For house fuel, branch is 33s. 
to 33s. 6d., and best Silkstone 29s. 6d. to 30s. 6d., subject 
to the 10s. per ton reduction—all per ton at pit. Blast- 
furnace coke is very strong at 53s, per ton on rail at ovens. 





WALES AND ADJOINING COUNTIES. 


Fuel Works Acquired, 


The d‘rectors of the Atlantic Patent Fuel Com- 
pany, Limited, of Swansea, have adv.sed their share- 
holders to accept the offer made to them by George 
Clare and Co., Limited, to purchase their holdings at 
£64 per share. The directors have agreed to accept this 
offer provided that at least 35 per cent. of the shareholders 
are w,lling. 


Mannesmann Tube Works. 


The workmen who have been on strike for about 
three weeks have agreed to resume work, although it will 
probably not be until the end of this week that the whole 
of the 2000 men can restart. The men ceased work as a 
protest against one of their number declining to keep up 
his contr,butions to the Iron and Steel Trades’ Con- 
federation, and consequently have lost about £8000 per 
week during their idl Resumption of work was 
agreed upon on the condit‘on that on the question whether 
the workman should or should not be a member of the 
Confederation the part'es concerned should go to arbitra- 
tion, the directors of the company also agreeing that until 
the question is settled the particular workman concerned 
should not be employed by the firm. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


CLaytTon AND Suutrtrrewortnx, Limited, Lincoln, inform us 
that they have reopened their London office at 118, Queen 
Victoria-street, F.C. 4. | Telephone, Central 3152. 

We are asked to state that in consequence of the death of Mr. 
Albert Amsler, late partner in the firm of Amsler Brothers 
(formerly J. Amsler-Laffon and Son), of Sehaffhouse, Switzer- 
land, Dr. Alfred J. Amsler has now become sole proprietor of 
the firm, which has been registered under the name of Alfred 
J. Arnsler and Co.;, telegraphic address, Jamsler Schaffhouse ; 
telephone No. 484. 

Mr. Georce Beavrorr Ricuarps, of King’s Hill Chambers, 
Wednesbury, informs us that he has been appointed selling 
agent for Bowens Limited Suecessors, associated with H. 8. Pitt 
and Co., Limited, of Stourbridge, for the sale of furnace linings, 
special cogs for hot blast stoves, ordinary h ‘on blast stoves, 
and firebricks of all kinds ; and for H. S. Pitt and Co., Limited, of 
Stourbridge, for the sale of Stourbridge clay, raw and ground, 








EnoIneertne Gorrine Socrety.—The annual general meet- 
ing of the Engineering Golfing Society will he held at the Tnsti- 
tution of Civil Engineers, Great George-street, Westminster, 
8.W., on Thursday, February 26th; at 12 o'elock noon. The 
report of the committee for the year 1919 and the accounts for 
the past five years will be presented, and the officers and com- 
mittee elected for the year 1920. 

Roya AcricutturaL Soctety or Enoranp.—The Royal 
Agricultural Society of England has issued the prize sheet for 
live strck, poultry, rabbits, cavies, produce, implements, &c., 
at the Show, of the Society to be held at Darlington from Tues- 
day, June 29th, to Saturday, July 3rd. The total value of the 
prizes offered, inclusive of nee prizes, special prizes and 
medals, is £11,700, of which £1467 15s. are contributions from 
the Darlington local committee, £3561 ‘6s. from various breed 
societies, and £455 from other sources. 

ConrraAct.—Erith’s Engineering Company, Limited, Grace- 
church-street, London, is furnishing to the orders of Edinbargh 
Corporation, Erith-Riley stokers, which are: much larger than 
any stokers hitherto made in country, each stoker being no 
less than 33ft. wide. It is also ishing identical huge stokers 
to the i Electricity Works, The latest Erith-Riley 
stokers supplied for the Hull Corporation Electricity Works 
are exactly similar, but instead of being appl.ed to one 80,000 Ib 
boiler each they are applied to a pair of 40,000 Ib. boilers. 
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French Engineering Notes. 
(Frum our Correspondent in Paris.) 
Co-operation. 


Ove of the most striking features of commercial 
and industrial development during the past year has been 
the rapid growth of co-operation in a country where the 
spirit of individualism was always opposed to the grouping 
of interests. While elsewhere industries were organi 
and prospered exceedingly on @ co-operative basis, it 
seomed at one time almost impossible to hope that the 
system would be successfully implanted in France. There 
were a few co-operative societies of producers before the 
war, and they were held up as examples of what could be 
done in the way of bringing down productive costs ; but 
in @ general way the average Frenchman objected to place 
his individual interests at the merey of a group. The 
change in the situation brought about by the labour 
exactions, the scarcity of raw material, the transport 
difficulties, and the increasing burdens of all kinds imposed 
upon the producing classes has left the manufacturer with 
a feeling of helplessness, especially in face of the strong 
labour organisation, which was never so powerful as it is 
at the present moment. There has consequently been a 
grouping of commercial and industrial interests for many 
different objects, and there is probably not now a single 
trade without its organisation for protecting members 
from the exactions of labour and from the possible imposi- 
tion of further burdens by the passing of hastily prepared 
laws. Others, too, aim at organising supplies of raw 
material and taking measures for the development of the 
export trade. Now another important co-operative body 
is being formed under the title of the Groupe des Industries 
de la Région Parisienne, which will embrace all the different 
makers’ syndicates and associations within a radius of 
60 kiloms. of Paris. These associations of different trades 
will remain indépendent of each other, but the new com- 
bined group will watch over the interests of the various 
trades as a whole, and it will be able to bring stronger 
influence to bear upon questions of a general character 
affecting fiscal and labour changes that are constantly 
coming before the Chamber of Deputies: As a measure 
of self-defence co-operation has become so strong on all 
sides that any attempts at introducing industrial reforms 
such as those which have proved so prejudicial during the 
past year, will meet with considerable resistance. 


Fiscal Reforms. 

As a preliminary to the introduction of a new 
fiscal policy the Director of Customs has made a declara- 
tion that points to the probability of a scheme being pre- 
sented which will be far more effective as a protective 
measure than anything previously put into operation. 
Since the Armistice.there have been many attempts to 
adapt the fiscal arrangements to the changing conditions of 
finance and trade, and when the protective measures 
failed to overcome difficulties there was a strong free trade 
movement which it was hoped would bring down the cost 
of living and favour a more active development of home 
industries. This certainly alleviated the situation, but 
it did not give equally good results from the point of view 
of finance, and the Government is now in favour of a much 
more drastic arrangement whereby it is intended to impose 
high protective tarifis in certain cases and to adopt 
reciprocity in others. It is proposed to enter into special! 
commercial arrangements with different countries and 
impose tariffs in such a way that they will protect home 
industries and facilitate the importation of whatever may 
be required by France, particularly raw material. It is 
admitted that the problem is a very complicated one, and 
it is certain that a fiscal scheme which, while aiming at a 
rigid protection of home industries, is of an essentially 
give-and-take character, must meet with a good deal of 
criticism, and for that reason the Director of Customs states 
that all interests will be consulted as far as possible be- 
fore the new scheme is presented to the Chamber. 


Labour. 


There have Leen disturbing indications of possible 
trouble at recent conferences of railwaymen and miners, 
who threatened to strike unless their claims were con- 
ceded, the former demanding, amongst other things, that 
the indemnity for the higher cost of living should be 
incorporated in the wages, while the claims of the miners 
are principally for an increase of pensions. A notable 
feature of the railwaymen’s conference was the moderation 
shown by the secretary of the Federation, who disclaimed 
any intention to secure an increase of wages that would 
still further augment the cost of livirig. It seems probable 
that the railwaymen and miners will both receive satis- 
faction, as did the Paris omnibus and tramcar drivers, 
who obtained what they wanted under threat of a strike. 
The situation from the point of view of the cost of living 
is becoming so serious that there is a tendency to give 
way on small matters to the men engaged in the transport 
services rather than provoke trouble just now. 


Metallic Coaches. 

A group of Swiss builders has presented to the 
French railway companies a new type of third-class coach 
constructed entirely of metal, principally pressed steel 
and aluminium castings, and even the seats have a 
framework of welded tubes. The non-metallic material 


employed for the decoration is incombustible. ‘The 


weight of the coach is 37 tons, that is, from 5 to 7 tons 
more than the ordinary type of coach in which wood is 
largely used. The price in Switzerland is 200,000f., 
which, at the present rate of exchange, is equivalent to 
half a million in France. ~ 

Railway Accident. « 

Another catastrophe, caused, it is alleged, by an 
inobservance of the signals, occurred last week near 
Dijon, when a goods train, which had been stopped by the 
breaking down of a passenger train in front, was run into 
by an express from Lyons.. The express ran through the 
signals at 50 miles an hour and was completely telescoped, 
there being at least eighteen Ect killed and seventy 
injured, Accidents’ caused by running past signals 
have been unpleasantly frequent lately. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgement is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 








The date first given is the date of application; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification, 





SWITCHGEAR. 


137,261, ry “hg 2lst, 1919—Rxemore ConTrrot Exectric 
Swrren, P. Pérot, 38, Rue de Vineennes, Montreuil-sous- 
Bois, France. 

This invention relates to a remote control switch. The 
apparatus comprises @ soft iron armature A supported on the 
end of a stein B secured on a horizontal shaft C, the ends of 
which have bearings in suitably disposed supports DD. The 
shaft C also carries a slotted Biss, som E forming a counter- 
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weight ; this member oscillates upon the shaft so that it may swing 
freely in either direction. Its motion ig limited by the stem B, 
which passes through the slot and serves as a stop. The mem- 
ber E is provided with contact pins F F in 1 with it, which 
may be arranged to dip into mere cups GG. These cups 
are provided with an overflow H.—January 8th, 1920. 


TRANSMISSION OF POWER. 


137,205. April 12th, 1919.—Vanrniasrze Speep Gears, R. 
Lindsay, Somerville House, Dundee. 

The inventor puts this forward as a variable speed gear of the 
epicyclic or planetary type, in which fly-wheels are used to 
effect automatic variation in the speed. The general arrangement 
of the gear is shown in the drawing, in which the driving shaft 
is on the left and the driven shaft on the right. The principal 
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claim is as follows :—Power transmission gear in which the power 
shaft drives the load shaft through power and load wheels of 
unequal diameters interconnected by planet wheels of substan- 
tially equal diameters, or through power and load wheels of 
substantially equal diameters interconnected by planet wheels 
of unequal diameters, or through power and load wheels of 
unequal diameters interconnected by planet wheels of unequal 
diameters.—January 8th, 1920. 


137,220. May 9th, 1919.—Friction Crurcnuxs, R. Stansfield, 


30, Ambleside-avenue, Toller-lane, Bradford. 
This invention comprises a system of operating friction 
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clutches by means of fluid pressure. The two members of the 
clutch are represented at A and B B, and are surrounded by a 
fluid-tight casing C to which the plates B B are flexibly attached. 





Ports E and D in the shaft communicate with the space between 
the plate A and the — BB on the one part and with the 
interior of the casing C on the other part. Fluid under pressure 
can be fed to os through the st -box F. en the 
pressure is applied through the Bae D the clutch plates are 
pressed into ment, while if the fluid is supplied in the 
reverse direction the clutch is disengaged and the friction sur- 
faces lubricated.—January 8th, 1920. 


TRAMWAYS AND RAILWAYS. 


137,133. January 27th, 1919.—Megans ror SvusPENDING 
TROLLEY Wires on Exrectric RaItways anp TRAMWAYS, 
F. W. Fawdry, 36, Emperor’s Gate, South Kensington, 
London, 8.W. 7, and P. Dawson, 3, Central-buildings, 
Westminster, London, 8.W. 1. 

This invention relates to means for ing trolley wires 
on electric railways and tramways, and has for its object the 
provision of an improved pull-off device for maintaining the 
trolley wire in its correct position relatively to the track rails. 
It is claimed that the collecting device is ensured a clear and 
unobstructed path without interfering with the vertical flexi- 
bility of the conductor. A pull-off arm B is secured at one end 
to the conductor A in any suitable manner and carries a com- 
pression member C and a tension member D by means of the 
clamps E E which are pivotally connected to the members 
C and D and can be independently adjusted along the pull-off 
arm B. The upper ends of the members C and D are pivoted 
at F and G respectively to a supporting structure or to the 
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catenary wires as desired, the points of attachment being pre* 
ferably above and on each side of the conductor when the latter 
is in 1ts correct position. If the trolley wire is free to move 
below its correct horizontal position it must be restrained by 
means of a flexible tie H secured to the end K of the pull-off arm 
and supported from the supporting structure or catenary wires. 
It will be understood that if the members C, D, and H are not 
connected to the catenary wires they must be suitably insulated 
from their support. The operation of the device is as follows :— 
The clamps E are adjusted along the length of the pull-off arm B 
80 as to hold the trolley wire A in the desired horizontal position. 
The arrow on the drawing shows the direction of of the 
trolley wire, owing to its tendency to assume its natural position. 
It will be seen that the conductor wire A cannot move in the 
direction of the arrow without being ah age which movement 
is prevented by the member H, and thus there is no tendency 
for the pull-off arm to lift the conductor wire, but rather the 
reverse ; whilst, owing to the pivotal connection of the com- 

ression and tension members © and D, the conductor wire is 
free to rise and the necessary flexibility of the pull-off arm is not 
lost.—January 8th, 1920, 


LIGHTING AND HEATING. 


137,209. April 23rd, 1919.—Bzarmnes rors Dryinc-MacHIne 
Cyutinpers, H. Holt, 35, Bromley-road, St Anne’s-on-Sea, 
and S. K. Malone, 56, Manchester-road, Bury. 

This invention relates to the doll-head bearings of drying 
cylinders used for drying cloth, paper, or other material. It has 
for its object to construct such a ing in which a steam-tight 
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joint can be obtained without the use of pa xi For this 

se @ spherical faced washer A is interposed between the 

oll head and the hollow journal of the cylinder, while another 

spherical seating is provided at the joint B. Both the joints 

are kept tight by boits having springs under the nuts, as shown 

in the end view and plan. Arrangements are rnade to lubricate 
the faces of the washer A.— January 8th, 1920, 
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137,243. June 24th, 1919.-—Lieuiw Fue. Surety Sysrems, 
M. A. Fesler, Oakland, California, U.S.A. 

The idea of this invention is to prevent the escape of oil into 
the stokehold of installations using oil fuel, in the event of damage 
to the piping, &e. For this purpose a spring-controlled valve A, 
shown in detail in Fig. 2, is arranged in the suction to the oil 
pump. This valve is kept epen during normal working by the 
suction of the pump, but,in the event of a failure in the pipe 
system, wil! be closed by the spring and thus will shut off the oil. 


N°137,243 





Connected with the suction above the valve A there is a chamber 
B, which will be subject to a partial vacuum during working 
and thus be in a condition to cause a back-flow in the piping‘ 
in the event of a breakage, that will clear the piping of oil. 
Another valve C—and Fig. 3—in the suction pipe is kept shut 
by means of a fusible link, which melts and allows the valve to 
open in the event of fire. The valve C opening has the same effect 
in shutting off the supply as a breakage of the pipes.—January 
Sth, 1920. 
137,249. July 2ist, 1919.—Extrcrric Launpry Irons, A. E. 
Fitzgerald, 195, Willis-street, Wellington, New Zealand. 
This invention relates to laundry irons heated by electric 
eurrent and provided with an automatic spring contact switch 
forming part of the electric circuit of the iron, which enables the 
temperature of the iron to be controlled within a predetermined 
limit. The electric current passes from the fiexible cord through 
the heating element from its end A and from the end B of the 
heating element to the bar C, then through the switch D, 
terminals E and F, bridge G, and conductor H, back to the 
flexible cord of the circuit. The operating member K derives 
its heat from the base L, and, being composed of metals having 
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o°c 


different ratios of expansion under heat, is caused to curl up- 
wards, with the result that when a predetermined degree of 
temperature is reached the operating member comes in contact 
with the switch D and, lifting the latter, separates the.terminal 
E from the terminal F and the electrical current is broken. 
The temperature of the laundry iron immediately begins to fall, 
and the contraction of the operating member lowers the switch D, 
and the terminals E and F again making contact with each other 
the current is resumed. The position of the operating member 
relative to the switch is the: governing factor in determining 
what degree of temperature shall not be exceeded and the 
higher the temperature desired the further the operating 
member is set from the switch and vice versd.—January 8th, 1920. 


CRANES AND CONVEYORS. 
137,244. June 26th, 1919.- -HorwonTat Lu¥F¥FING CRANES, 


J. M. Goudie, Rosemount, Hunter’s Quay, Firth of Clyde. 
In this crane luffing is effected by means of a rocking beam 
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attached to the end of the jib and equipped at each end with 
pulleys, round which the hoisting roperuns. The beam isactuated 








by a bell-crank gear as shown. The inventor does not define 
the proportions of the beam, but he specifies that the arrange- 
ment should be such that the vertical component of the outward 
movement of the lower pulley is balanced by the oppositely 
directed vertical component of the inward movement of the 
upper pulley.—January 8th, 1920, 


MISCELLANEOUS. 


116,104." May 22nd, 1918.—ApPARATUS FoR THE ELECTRICAL 


SEPARATION OF SURSTANCES IN SUSPENSION IN GASEOUS 


Mepra, Société Gallot et Cie., 9, Rue Mechain, Paris, anil 
Société Poussin Rondeaux -et Cie., 29, Rue Etienne Marcel, 
Pantin, Seine. 

Apparatus for the electrical separation of substances in sus- 
pension in any gaseous media are generally constituted by two 
electrodes charged at a high electric potential between which 
the materials to be separated circulate. Under the influence of 
the ionising electrical emanations and of an intense electrical 
field, the substances to be separated are electrified and precipi- 
tated by one electrode towards the other electrode which is 
arranged to receive them. The two electrodes must be carefully 
insulated from each other, and this insulation is particularly 
difficult to obtain owing, on the one hand, to the very high 
differences of potential oF the electrodes, and, on the other hand, 
to the position of certain insulators supporting these electrodes 
in a medium charged with products capable of being conductors, 


N°H16,164 
Fig.t. 



































The object of the present invention is an improvement in the 
design of such apparatus. The gas supply pipe E—Fig. 2— 
instead of opening, as in the general case shown in Fig. 1, into a 
chamber H supporting the lower end of the electrode B, opens 
directly onto the electrode A at a certain distance from the lower 
chamber H, so that there exists between this chamber and the 
point of entrance of the gases, from which the dust is to be 
removed, @ zone of protection D, that separates the dust 
which has a tendency to be directed towards the lower chamber 
H. It should be noted that the speed of the gaseous current 
capable of being directed towards this chamber H is zero when 
the chamber is completely closed, and consequently the protect- 
ing zone D may be very short, while yet being very efficacious. 
Other arrangements of the apparatus are described in the 
specification.—January 8th, 1920, 








Forthcoming Engagements, 


TO-DAY. 


Junior Instirurion oF ENGINEERS.—39, Victoria-street, 
S.W. 1. ‘* Gas Manufacture,”’ by Mr. F. E. Henman. 7.30 p.m. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—Chamber of Commerce, New-street, Birmingham. 
** Recent Light and Heavy Oil Engines,” by Mr. H. H. Morley. 
7.15 p.m. 

SATURDAY, FEBRUARY l4ra. 


KEIGHLEY AssoctIaTION OF ENGINEERS.—Assembly Room of 
the Cycling Club, Keighley. “* ry 9 Alloys, Brasses, Bronzes 
and Anti-friction Metals,” by Mr. H. L. Reason. 6.30 p.m. 

Royat Institution oF GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. 1. The Astronomical Evidence Bearing on 
Einsteix’s Theory of Gravitation: Lecture III., “* Deflection of 
Light in the Sun’s Gravitational Field,” by Sir Frank Watson 
Dyson. 3 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Visit to the 
works of the Engine Development Company, Chiswick. Party 
to meet at Chiswick Church. 2.45 p.m. 

Nortu or Encianp Instirute or Mintne aND MECHANICAL 
EnGINEERS.—Wood Memorial Hall, Newcastle-on-Tyne. The 
following papers will be open for discussion :—‘‘ The Difficulties 
and Dangers of Mine-rescue Work on the Western Front ; 
and Mining Operations carried out by Men Wearing Rescue 
Apparatus,” by Lieut.-Colonel D. Dale Logan ; “* Accidents due 
to Structaral Defects of Apparatus or Inj to Apparatus ; 
and the Future of the Proto Apparatus,” by Lieut.-Colonel D. 
Dale Logan; ‘‘ Sinking a Shaft by the Frangois Cementation 
Process at the Brymbo Steel Company’s Holditch Ironstone 
Mine, Chesterton, Staffordshire,” by Messrs. A. Hassam and 
T. T. Mawson ; ‘‘ Notes of an Explosion of Coal Dust at Pennant 
Hill Colliery, near Dudley, Worcestershire,” by Mr. J. R. Felton. 
A new oil safety lamp will .be exhibited, described and demon- 
strated by Messrs. Patterson-and Co. 2 p.m. 


MONDAY, FEBRUARY 1l6rx. 

Royat Socrery or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture : ‘‘ Recent Researches in the Cellulose Industry,”’ 
by Mr. Charles Frederick Cross. Lecture Il. 8 p.m. 

Braprorp EncinreeRInG Socrery.—Hall of : 
College, Bradford. Lecture, “‘ Rubber for Industrial Purposes, 
by Mr. C. E. Allsopp. 7.45 p.m. 


TUESDAY, FEBRUARY 17ru. 

InstITUTION or PrTroteUM TscHNOLOGIsTs.—House of 
Royal Society of Arts, John-street, Adelphi, W.C..2. Paper, 
‘* Recent Patents on Mixed Fuels,” by Dr. W. R. iy. 
5.30 p.m. 


Technical 


’ 





Roya Insrirution or Great Brirar.—Albemarle-street, 
Piccadilly, W, 1.. ‘‘ Magnetic. Susceptibility,’ by . Professor 
Ernest Wilson, 3 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING Dravucurs- 
men.—Arts Building, Liverpool University. ‘‘ Elementary 
Caleulus,”’ by Mr, 8. Clowes. 7.30 p.m. 


WEDNESDAY, FEBRUARY l18ra. 

InpusTRaiat Leacur anp Councin.— Conference Hall, Central! 
Hall, Westminster, 8.W. 1. “* Evolution of Modern Methods in 
Industry,” by Mr. W. J. Grosart. 7.30 p.m, 

Iystirurion oF Execrrican Enorvgers {WiIrELEss S«c- 
TIONAL MeetINnG).—Institution of Civil Engineers, Great George- 
street, S.W. 1. ** Wireless Telephony on Aeroplanes,’’ by Major 
C. E. Prince. 6 p.m. 

Royar Mrersorotoaica Society.—70, Victoria-street, West- 
ininster, S.W. 1. Papers to be read :-—(1) “The Status of a 
Meteorological Office and its relation to the State and to the 
Public,’ by Captam C. J. P. Cave; (2) ‘* Atmospheric and 
Terrestrial Rachation,”’ by Mr. W. H. Dines; (3) ‘* Internal 
Friction in the Atmosphere,” by Mr. D, Brunt. 5 p.m, 

Royat Socrrry or Arrs,—John-street, Adelphi, W-.C. 2.— 
** English Canals and Inland Waterways,” by Mr. Sidney Preston. 
4.30 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
Men.—Engineering Lecture Theatre, Liverpool University. 
** Reinforced Concrete Beams,”’ by Mr. J, Claughton. 7.30 p.m. 

INSTITUTION OF ExEcTRICAL ENGINEERS : WIRELESS SECTION. 

‘Institution of Civil Engineers, Great George-street, West- 
minster, 8.W.1. ‘‘ Wireless Telephony on Aeroplanes,” by 
Major G, E. Prince. 6 p.m. 

Soctery or Grass TecanoLocy,—-Mappin® Hall, Applied 
Seience Department, The University, St. Georg ’s-square, 
Sheffield. The following papers will be read :—(1) ‘‘ The Pre- 
servation of Glass Furnace Refractories by Water Cooling,” 
by Mr. E. B. Christmas. The paper will be illustrated by lantern 
slides. (2) ‘‘ A New Glass Furnace,” by Dr. M. W. Travers. 
Exhibition of a kinematograph film showing the O’Neill Bottle 
Machine in operation, by Ingersoll-Rand Company. 3 p.m. 

Royat Arronauticat Society.—Royal Society of Arts, 

John-street, Adelphi, W.C.2. Paper, ‘ Aircraff Design in 
relation to Standardisation,’’ by Major Perey Bishop. 8 p.m. 


‘ THURSDAY, FEBRUARY 19rn. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN —Milton Hall, Manchester. ‘‘ Comnrutators as Struc- 
tures,” by Mr. R. J. Roberts. 8 p.m. 

Portsmouth Municrrat CoLtLtecE ENGINEERING Soctery. 
Large Hall. ‘* Modern Tool-room Methods,” by Mr. B. W. 
Blundstone. Lantern. 7 p.m. , 

InstrruTION OF MINING AND MetTatiurcy.—-Rooms of 
Geological Society, Burlington House, Piccadilly. Paper, ‘* The 
Use of Haloid Cyanides for the Purpose of Gold Extraction,”’ 
by Mr. T. B. Stevens. 5.30 p.m, 


FRIDAY, FEBRUARY 207u. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DrauGuts- 
MEN.—Applied Science Department, Sheffield University. 
‘* Design of a 40-Ton Crane,” by Messrs, P. A. Arbeing and H. W. 
Mellor.” 7.30 p.m. 

Junior Instrrrvrion or Enoiverrs.—-Royal Society of 
Arts, John-street, Adelphi, W.C. 2. ‘* Obscure Points in the 
Theory of the Internal Combustion Engine,” by Professor F. W. 
Burstall. 7.30 p.m, 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAvUGHTS- 
MEN.—Technical School, Barrow-in- Furness. ** Items of Interest 
concerning Furness District,” by Mr. T. C. Dickie. 7.30 p.m. 

InstrruTION oF MeEcuanicaL ENGINEERS.—Storey’s Gate, 
St. James’ Park, 8.W. 1, Annual general meeting. Resumed 
discussion on “ Recent Advances in Utilisation of Water 
Power,”’ by Mr. Eric M. Bergstrom. 6 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN. — Y.M.C.A., Bothwell-street, Glasgow.  ‘‘ Oylindrical 
Boilers,” by Mr. J. ©. Wylie. 8 p.m. 


SATURDAY, FEBRUARY 2Isr. 

Op Crntrattans.—-Waldorf Hotel, Aldwych, W.C. 2. 
Reunion dinner. Tickets obtainable from Mr. G. W. Tripp, 
Lyndhurst, Hayes-road, Bromley, Kent. 7.30 p.m. 

Roya InstrruTion oF Great Briraty.—Albemarle-street, 
Piecadilly, W.1. ‘‘ Positive Rays,’’ by Professor Sir J. J. 
Thomson, 3 p.m. 

THURSDAY, FEBRUARY 26rn. 

Association or Retirep Navat Orricers,—Royal United 
Service Institution, Whitehall, S.W. 1. General meeting. 
2.30 p.m. 

WEDNESDAY, MARCH 24ru. 

InstiTuTion oF Navat Ancatrects.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W.2. Annual dinner. 
7.30 p.m. 


WEDNESDAY, THURSDAY, AND FRIDAY, MARCH 
247Tn, 25TH, AND 26ru. 
Instrrution oF Nava Arcuttects.—Hall, Royal Society of 
Arts, John-street, Adelphi, W.C. 2. Annual meetings. 
FRIDAY, MARCH 26rx. 


InstTiIrTuTE oF MARINE ENGINEERS.—The Minories, Tower 
Hill, E. 1. Annual meeting. 6.30 p.m. 








CALENDARS. 


Henry Lewis, engineer and merchant, Northern Wharf, 
Caversham-road, Reading.—A wall calendar with monthly 
tear-off sheets. 

Bartish Rawnive Bevrine Company, Limited, Hythe-road, 
Willesden.—-A small desk calendar with monthly cards. The 
mount is in green and all lettering, in gold. 

Tux Tatsot-Sreap Tuse Company, Limited, Birchills, 
Walsall.—Monthly tear-off sheets, On each page is given a 
view of something c« ted with the works. 

E. T. Wutre anp Co., Windsor House, Kingsway, W.C. 2.— 
A blotting pad. At the top of the pad is a calendar and under- 
neath this calendar a space, divided into days, is provided for 
entering engagements. 

J. Hopkinson anv Co., Limited, Huddersfield.—Daily tear-off 
sheet. The figures of the date are printed in red: ‘The-card to 
which the calendar is attached is printed in colour with a view 
of one of the firm’s valves being drilled. ~ - 

Tuermit Limited, 155, om ne ae pert §.W. 11, 

ro) rs, Nobel’s Explosives Company; imited, | we 
Poo book, ‘with interesting data as to the use of ‘‘ Thermit. 
A calendar is included and good space is allowed for making 
notes in the book. 
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PUBLIC NOTICES 





India Office, Whitehall, 
17th February, 1920. 


[he Secretary of State 
FOR INDIA 


3 ae i, receive ERS 
as may be willin to SUPPLY— 


STEEL, SHEETS-—GALV ANISED, PLAIN. 
The conditions of contract may be obtained on appli- 
cation to the Director-General of Stores, India Office, 
Whitehall, 8.W. 1, and Tenders are to be delivered * 
that Office by Two o’clock p.m. on Friday, the 27th 
February, 1920, after which time no Tender wilt be 


age J. STEEVENS, 
$168 Acting Director-General of Stores. 





India Office, Whitehall. 
20th February, 1920. 


_ Qa 
The Secretary ot State 
FOR INDIA COUNCIL is pre- 
pared to — TEND ERS from_ such 
pers _ as be willing to SUPPLY 
RAILS, STEEL. 20 Ib. on yard. 

The conditions of contract may be obtained on 
application to the oS ee of Stores, India 
Office, Whitehall, 8.W.1, and Tenders are bg » 
delivered at that ay by Two o'clock 
‘Tuesday, the 2nd — 1920, after which in no 
‘Tender will be received 

VENS, 


J. STEE 
Acting Director-General of Stores. 


neer Re- 


3278 





Assistant: Engi 


QUIR by | SoLe COAST 

pried yp RAILWAY, for two 

each of twelve  ceiaiiin’ service, 

with vena of permanency. Salary £480 per 
annum, with a war bonus of £170 a year. ‘The ques- 
tion of increasing the salaries of Gold Coast Govern- 


ment officials on the withdrawal of the war bonus is at 
present under consideration. Free single quarters and 
first-class passages. Liberal Jeave in England on full 
salary. Candidates, age 25-35, who have had a ¢ 
training as Civil Engineers, with knowledge of Rail- 
way Survey and preparation of plans therefor, and 
experience in Railway Construction and Lag =o gy ey 
should apply in writing not later than a week f 
os oes of this saves, giving brief ‘details vot 
and age, to the CROWN AGENTS FOR 
THE “COLONIES. 4, Millbank, London, 8.W. 1 
quoting M/Gold Coast 9546. 3242 








ssistant Engineer (2nd 
Grade) REQUIRED by the 
pe gy gle: OF HONG-KONG, for 
service in the Public Works Devertment 
for three years, with 
Salary £360 per annum, with a duty allow: 


and war bonus of 20 per 


ance of ,£40 per annum 
cent. onisalary and duty Free 

Candidates, unmarried, between 24-30, who should be 
regularly trained Civil E 
well up in Levelleg. Land and Marine Survering and 
Sounding, having had some experience in the Design 
and Construction of General Harbour Works and of 


from the 
Soi of age and lerive, CRO 
THE COLONtE “es 4, Millbank. London, A 1, 


auoting M/H.K, 953) 
Grade) 
ENT 


as SIGERIAS GOVE utile 

orks Department, for two tours, each 
of twelve mnie service, with possible ae. 
Salary £350-£10-£400 and a war bonus of £120 per 
annum, The of the salaries of 
Nigerian Government officials on the withdrawal of 
the war bonus is at present under cons’ a. 
Free quarters and a ot isase 

eg 


in England on fu - ‘ho have 
ing and Road- making should apply (by sedvertise 











ssistant Engineers ( (2nd 








had good practical ex Tag Works Build- 
later than one week from the date of this ad se- 


ment, giving brief details of and experience. the 
CROWN AGENTS FO COLONIES, 4, “Sait: 
bank, London, 8.W. 1, quoting M/Nig. 8555. 3169 





Mechanic Re- 


by the Government of 
two tours each | os twelve 


(ollie 
QUIRED 


mene og for 


onths, 





our Assistant 


33 NEERS REQUIRED 
Government Railway Open L: 
ment, FEDERATED MA 
for three years’ service, with possible permanency. 
Salary 400 dollars a month, rising by annual incre- 
ments of 25 lars a month to 500 dollars a month. 
(The sterling value of the og is at present fixed by 
the Government at pe ree passages. Candi- 
dates must be under and preferably single, and 
must be qualified civil yO hg with experience of 
ilway Maintenance. 

They must also be capable of Setting Out and 
Supervising the Construction of New Works.—-Apply, 
within one week from date of this advertisement, by 
tet giving brief details of age and experience, to the 

CROWN AGENTS oon THE COLO rm "4 Mill- 
bank, London, 8. W. » quoting M/F.M.S8. 

Ceylon, for three years’ service in the 


first instance. Salary £360 per annum, 


with temporary war bonus of £90 per annum. Free 
passages, Candidates, single, who were under 28 years 
of age on Ist January, 1919, with at least one year’s 
war service, who must have passed the A. - Inst. C.E. 
or an equivalent examination, and who ve a 
thorough powtesen. * Survey, Levelling, Earthwork, 
and the princip f Road-making, Waterworks, and 
Building Constfuction, with preferably actual experi- 
ence in the ign and Construction of Irrigation 
Projects, should apply in writing within one week of 
the date of this advertisement, giving brief details 


Engi- 


for 


* 30 52 





rrigation ineers Re- 
See by the Government of 


of age and experience, to the CROWN AGENTS FOR 
THE COLCNIES, 4, Millbank, London, S.W. 1, 
quoting M/Ceylon 9298. 3243 





yal Air Force. 


0 
23 Rey. REQUIRED: -— ARMOURERS, 
CARPENTERS, CARP: eu = y (Boat 
Builde CAMERA REPAIRERS, 
CLERKS (Pay), “CLERKS (Genera}), CLERKS (Short- 
COOKS JTCHE 


OTOGRAPHERS 

M E ERS (Aero), TAILORS, 
WIRELESS MECH ASICS, WIRELESS OPERATORS, 
Vv SANISERS. Pay 3s. to 188. per day. —Apply, 
London, W.C. 2. OF RECRUITING, 4, ee 
ondon, W.C 


Rey yal Navy y- 
ASTI EUA TIONS are INVITED for 
APPOINTM as INSTRUCTOR 


LIEU TENANTS in the Royal Navy. 

Candidates must be under 30 years of age, have had 
a University training, and have taken an Honours 
Degree in thematics, Science, or Engineering ; they 
should also have had,.some teaching experience. 

The rates of pay are from £365 per annum on entry 
to a maximum of £949_per annum as Instructor Com- 
mander. Promotion, by selection, to Instructor 
Captain is also open, with a maximum of £1277 per 
annum. 

Retired pay, to officers over 40 years of age, after 12 
years’ service, ranges from £300 per annum for an 
Instructor Lieutenfint to a maximum of £900 for an 
Instructor Captain, eogaoet to length of service. 

vice pension is also allowed to = if invalided 
before becoming eligible tor retired p 
For further portions apply in the | first instance to 
THE SECRETARY OF THE ae MIRALTY, 
Whitehall, 8.W. 2933 


. 
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ISTRY OF MUNITIONS. 
BY prmuction OF THE DISPOSAL gma 
PLANT AND MACHINERY SECTIO 


FOR SALE BY TENDER. 
14 WEIGHBRIDGES. 
Tenders are Invited for the 


following :— 
.— Self-contained Road Wagon Pattern, me magne 
6 tons. Platform i2ft. by 7ft., for Horse Traffic, b 











w 
Salary £250- $10-£300 per annum and a war bonus of 
£120 per annum. ‘he oO} the 
salaries of the Nigerian Government officials on the 
withdrawal of the war bonus is at A ty ~d under con- 
sideration. Quarters free of poses: 
Liberal leave in England on full vaiier Candidates 





aged 25 to 40, experienced in General Colliery Engi_ 

neering Practice, ee apply (by letter) within one 

week from the date of this advertisement, stating age 

and full ye 2 ex Neer to the CROWN 

AGENTS FOR 4, Millbank, 
London, 8.W. 1, wee Pes SPaees. 3226 

“Draughtsman Required for 

service Uganda Railway 

by the GO ENT OF LEAST 

CA Salary 


. A TE. 

£300-£15-£400. Quarters free of rent, free passages, 
and liberal Jeave in E on full salary. Un 
married candidates, about 30 years of age, who have 
had experience in a Civil Engineer’s office and have 
general knowledge of Mathematics and Graphic Statics, 


also of General aotneering Work, such as ing 
Buildings, Bridges, Sheds, Laying-out of Station 
Yards, Plotting 3 Railway ‘Locations, &c., should 
apply by letter within one week gph — ge Dd this 
advertisement, stating age and the 
CROWN AGENTS FOR THE COLDNIES. Pog Mill- 
bank, London, 8.W. 1, and quoting M. 8670. 3240 





Praughtsman in Required for 


NIG. RNMENT 
PUBLIC. WORKS” DEPARTMENT, 


- 
auestion of in the salaries ~ Nigerian Govern- 
ment officials on the. withdrawal of th és war bonus is at 


pened under constderation. Free q and first- 
calsey assages. Liberal leave in Fociand on full 
Candidates, aged . who perience in 

‘ General Draughtsman 8 Work such 4 a met with in a 
arge Fee of a Municipal or City - Earl A fe pe are 
bul = — Psa quantities in 1 an 

ales 40 Ske eee one AS x aed 
letter) not Inter. mys gt avapely ( 
age, to to the AG FO. of erneronse and Es, 
4, Millbank, .8. miosis gy 


Certics Steel Wire Rope, Chain Blocks, Rope Drums, 
Vv Tubes, 


v 
Lyin + ak at hel PETERBORO’, GLENISFORD. 
and B ID 
wk. 21,770-M.K. 21,783, G. 1943. 
Drawing can be seen, form of Tender and permit to 


view obtained, by oes, to CONTROLLER. Plant 
and Machinery ). 


Charing Cross Huts, 
ndon, 


Tenders.close 10 a.m. on 8th Marc 

NOTE .—For particulars of as Government Pro- 
perty for Sale see *‘ SURPLUS,” price 3d. mt ig all 
book: or by quarterly subscription of 2s. post 
le in advance to the Director of Publicity, 
Whitehall-place, London, 


317 


free, pay 
Ministry of Munitions, 
8.W. 1. 


c. BBR». 


MINISTRY [OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


FOR SALE BY TENDER. 
HAMILTON ROPEWAY 
MATERIAL. 
[lenders are Invited for the 


following :— 
Main Ropes, Cross Arms, Tension Standard Tubes 
and Bases, Tension Saddles, Intermediate Standard 
. Intermediate Saddles, Cradle Carriers, Basket 
, and Slings, Hemp Hauling Ropes, Galvanised 





arious Slings, Grip Blocks, Bridle Plates, 
Turnbuckles, Snatch Blocks, Clamps, Bolts and Nuts, 
Hook Bolts, Cone 8, and other 
miscellaneous items. 
Offers will be d for the material in 
one lot a aiagapirene in individual lots. 
The whole of the material is lying at the TRANS- 
PORT STORES, C.0.. B.E., Pi iv get and 
detailed particulars and — of - Tender be 
on he CONTROLLER, P . 
and Machinery Becton, Charing Cross Huts, W.C. 2 
sone close at 10 a.m. on 8th M: 





lot 








—For particulars of other Government Pro- 
panty. for Sale see ‘‘ SURPLUS,”’ price 34d., ee all 
talis, or by quarterly su on 2s. 

Dlicity 


° 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF T DISPOSAL BOARD 
(HUTS AND BUILDING MATERIALS SECTION). 


Sale by Tender of 
TWO STEEL BUILDINGS, 


lo it Garages, 


ouses 
ONE, 180ft. by 60ft. by *s5tt, -» with Annexe 189ft. 
by 20ft. by 10ft.. clear door opening of 90ft. by 25ft., 


Suitable for Factories, Ware- 


steel construction, walls and -roof covered with 
Trafford tiles 

ONE, 80ft. by 40ft., with 15ft. doors, 13ft. 6in. 
clearance, and two 24ft. by 8ft. additions ; of steel 


construction, walls and roof covered with corrugated 


iron sheeting. 


3 SETS OF FOLDING 
“ESAVIAN” DOORS. 


Each set is designed to cover an opening 61ft. 8in. 
by 25ft. 7in., and consists of 20 skeleton-framed and 
ledged leaves, having lower panels’ filled in with 
T. and G. diagonal boarding, 40 uprights to slide, 


‘PUBLIC NOTICES 





The Technical College, Lough- 


BORO 
H, ——_ De Ht se., A.RC.8e., 
C.B., Principal. 

APPLICA ATIONS ine INVITED for the POST of 
HEAD of the HEAT TREATMENT LABORATORY. 
In Boe -y~ to theoretical qualifications, it is 
I 1 that didates shall have had 
ti experience in the Heat Treat 
ment and inaonian, of all classes of Iron and Steel, 

also = Manufacture of Malleable Iron. 
Forms of application may be obtained from the 
PRINCIPAL OF THE COLLEGE, and must ‘be 
returned to him not later than the Ist March, Son 


ORO 
W oreester Education Com- 
MITTEE. 
VICTORIA INSTITUTE SCIENCE 
AND TECHNICAL SCHOOL. 
Headmaster: J. NEWTON FRIEND, D.Sc. 


APPIACATIONS are INVITED for the POST of 
re ENGINEERING INSTRUCTOR. Initial 
Sa. 





ia Fic 








ry £280 per annum, with prospects of increase. 
— particulars may be obtained from the 
per should reach me not later than 


February 25t 
THOS. DUCKWORTH, 
Secretary for Higher ———_ 
030 





4 — uprights, and complete with all y 


tti 

Further particulars will be supplied upon _applica- 
tion to the CONTROLLER, Huts and Building 
Materials Section, 75, Victoria-street, London. S.W. 1. 

NOTE.—For particulars of other Government Pro- 
perty for Sale, see ‘‘SURPLUS,.” price 3d. at all 
bookstalls, or by quarterly _fibscription of 28. post 
free, payable in advance to the Director of Publicity, 
ty id of Munitions, Whitehail- place, London, 
owes Sa 8 


__ Victoria Institute, Worcester. 
T y 
New 


[)enedin Corporation, 
for 150 TONS 


The Corporation uenite TENDERS 
TRAMWAY RAILS, British Standard Specification 
~ 2, 95 Ib. per yard, 40ft. oe i with fish-plates 
and bolts. Early venga 2 requir 
be sent —, PREECE, CARDEW 
‘Queen e’s-gate, Westminster. 
8.W. 1, on or before Friday, pobwany 27th. P427 








DARLINGTON, 


JUNE 1920. 
EXHIBITION OF 


The Regulations and 
Space are now ready. 
eee must be mad 
TORDAY, ‘MARCH ‘20th, 1920. 


TRIALS OF AGRICULTURAL TRACTORS 
AND PLOUGHS. 


Commencing September 28th, 1920. 
ENTRIES CLOSE, March 20th, 1920. 


297TH to JULY 


IMPLEMENTS, &c. 


Forms of Application for 


3RD, 





Live Stock and Saggy Entries close on MAY 20th 
Poultry, Rabbits vies, Produce, Horticultural 
Exhibition, and Plantations Competitions =, Sg ¥ 
31st; Cider and Perry Entries close on MAY 
THOMAS McROW, pordary 
Royal Agricultural Society of England, 
16, Bedford-square, London, W.C. 1, 





_ January, 1920 3244 
he cgeeet open of Letters 

No. 104 884, relating to 
“ IMPROV ED HANISM FOR 


INT. ERNAT COMBUSTION ENGINES.’ 
DESIRES to DISPOSE of his PATENT or to GRANT 
LICENCES to interested parties on Teasonable terms 
with a view to the adequate WORKING of the 
PATENT in this country.4 

Inquiries to be addressed to— 


CRUIKSHANK AND FAIRWEATHER, 
65-66, Chancery-lane, London, W.C, 2 3194 





The, steep be ts of Letters 
‘0. Rh 483/10, relatinc to 

** MEAN FOR MITTING WATER TO THE 

COMBUS OF EXPLOSION EN- 


“TION cHtaan BERS 
GINES 


DESIRES "4 DISPOSE of his. Sapper ne or to GRANT 
— NCES to interested parties on nable 

a view to the adequate WORKING of the 
PATENT inthiscountry. Inquiries to be addressed to— 
CRUIKSHANK AND FAIRWEATHER, 


65-66, Chancery-lane, Londori, W.C. 2 3195 


: ? 
The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 


An Association specifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
All communications to Offices 

> . High f ebee. 


sigih I w.c, 1. 





ity of Lincoln. 


mend bee ad TECHNICAL SCHOOL. 
COLLIS, M.I.M.E., Principal. 

APPL GATIONS are Ml VITED_ for the POST of 
ASSISTANT ECTURE in the MECHANICAL 
ENGINEERING DEPARTMENT. 
Candidates will be required to take day and evening 
classes. University degree or equivalent qualifica 
tion, Works experience, and Laboratory Practice 
essential. 
Commencing salary £275-£325, accofding to experi- 
ence and as by annual increments of 
£12 10s. to £ 
Form of abolition and further particulars may be 
obtained from the PRINCIPAL, to whom guetioesces 
should be returned not later than March 20th, : a ‘i 


The Technical College, Lough- 


ROUGH. 
H. SCHOFIELD, teh B.8e,, A.RB.C.Se., 
Princlpa 


APPLICATIONS ‘or the Post of 
SAD the CO is 





vemnrded 
Workshop Experience 
feanoneibllity in the Costing —_ Estimating Depar 
= of engineering firms pute. 
rms of a) pplication may be obtained from the 
CIPAL at the and must returned to 








co 





yable in advance to the e Disgetor of 
inistry of Munitions, Whitghall-place, 
. ; ° 


ndon, 
$172 


PRINCI College. 
him not later than the ny “March, 1920. 


terms ; 


ge or Main Sewerage Board. 


Roto gt AL OF PRESSED SLUDGE 
are prepared to consider TENDERS for 
as MREMOVAL of Whole or Part of the SEWAGE 
SLUDGE produced at their Works on the Riverside 
at Mortlake, Surrey. 

In the past the sludge paw been pressed and removed 
by barge to Essex, — and other places, where about 
6000 tons fm yap have been utilised for agricultural 
purposes, a demand is believed to exist which can 
be further Gavel 

Tenders may be for gyri of the Pressed Cake 
BY BARGE, as at present, or for Removal in a Liquid 
Form BY TANK BACT, in which case facilities for 
quick loading can be give 

The quantities may be ‘aevuinel to be about 6000 tons 
a Cake, or at 30,000 tons Wet Sludge, per 
an 

Full “information may be Lapa from the Super- 
intendent at the Works or by: undersign 

The Board . not accept the lowest or any Tender. 
TLLIAM aM FAIRLEY. 

Engineer to the Board. 
West Hall-road, 
Kew Garden: 


llth February » 1920. 
The 


3221 





Great Indian Peninsula 
gap COMPANY. 


The Directors are pared to receive TENDERS 
for the SUPPLY of the: following STORES < ee 
or 
‘ Specification. 
1. POINTS and CROSSINGS, &c..... . 
2. HE paCAL and VoLurr ‘SPRINGS 2s. 6a. 
+. STEEL WORK for B 3ES.... £1 
4. SPARE PARTS of CARRIAGES 
and WAGONS ..........+.+. 10s. 
5. 1. ea ag and WINDOW ‘ 
pe sisih.e-e'sa oo Sgeenad s. 
6. RAILWAY TICKETS, &c. ...... £1 
2 Fale DRYSALTERIES, &c... £1 
8. GALVANISED tS aad IRON 


ATER TUBES ...........-. 10s. 

Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specification. 
which payment will not be returned. 
The fee should accompany any application by post 

Tenders must be = in separate envelopes, 
sealed and addi the eet. marked 
‘Tender for Points aa Crossin &e..” or as the 
case may be, not later -_ Eleven o'clock a.m. on 
Tuesday, the 2nd March, 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
R. H. WALPOLE, 


Secretary. 
Company’s Offices 
48, Copthall-avenue, E.C. 2, 
London, 18th February, 1920. 3266 





Ghettield Cor ration Water- 


RK 

EWDEN VALLEY RESERVOIRS. 

WANTED AT NCE, Good SECOND-HAND 
STEAM LOCOMOTIVE dia. of inside cylinder 12in., 
stroke about 17in., dia. of wheels about 3ft., boiler 
pressure not than 140 Ib., gauge 4ft. 8}in 
Particulars and _ price, GENERAL MANAGER 
Water Department, Town Hall, Sheffield. 
PUBLIC NOTICES (continued) 


Pages IL. IV., V. 


SITUATIONS OPEN 5 
Pages II., III, and IV. 


SITUATIONS WANTED 
Page IV. and CXIV. 


MACHINERY,. &e.. WANTED 
Page CXIV. 


FOR SALE, Pages CXIII., CXIVs 
CXV., CXVIL., & CXVIIL 
AUCTIONS, 

Pages XLIX., CXIL, and CXVIII. 


PREMISES TO LET OR WANTED 
Page CXII. 


WORK WANTED, Pages CXVI. & CXVII 
AGENCIES, Page CXII. 
MISCELLANEOUS, Page CXIV. 


For Advertisement Rates see 
page 195, col. I. 











NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CXVII. 





THE ENGINEER 


From MR. EDWARD ARNOLD'S List. 
MODERN ROADS 


By H. PERCY BOULNOIS, M.. Inst. C.E., 
Chairman of the Council of the Roads Improvement Association, etc. 
With Illustrations, 16s. net. 
The Surveyor.—‘‘ The information given is not only up-to-date and reliable, but all 
mating fully liy discussed 


the modern methods of road- are fu escribed and critically 
an engineer of the experience and standing of the author could 








PUBLIC NOTICES 


. AB 
MINISTRY OF MUNITIONS, 


BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHTNERY SECTION), 


Fer Sale by Tender, 
ELECTRICAL 











MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


INSTALLATION, 


Lying at 
CONVERTER HOUSE, BLYTH HARBOUR, 
BLYTH, NORTHUMBERLAND. 


INVENTORY F. 
OIL-COOLED TRANSFORMER (with oil), 
—_ three-wire 2750/440 volts, four-wire 
400 
Makers, Ferranti Ltd. 
Ref. No, M.K. 19022 


INVENTORY E 
OIL-COOLED SRAner Cer (with oil) 
single-phase, 400 , 2000/1660 volts. 
Makers, Berry eS Co. 
Ref. No. M.K. 19021. 
INVENTORY C and D. 
ONE low tension, 
SWITCH 


Be - low-tension, three-phase, — amp. FUSE 


three-phase, 50 amp, OIL 


Makers, Rarrolie. Ry Co, 
Ref, Ne. M.K. 


INVENTORY A and B. 

ONE INCOMING PANEL complete, with one 
3000-voelt, 300-amp., three-phase Battery Trip 
Bus-bar Type Switch, with overload protection 
on each phase. Also One Ammeter on one phase. 

TWO FEEDER PANELS. —— to incoming 
panel, but without amm 

Makers, Reyrolle and ec. 

Ref. No. M.K. 19019. 

INVENTORY RB. 

ENCLOSED BATTERY CHARGING, 
PANELS, comprising a 1200-amp. D.C. Circnit 
Breaker, fitted — overload and reverse 
current attachmen 

ONE Ammeter, r 1300, 

Qne Voltmeter, 

ag Terminals Po OMexible battery charging 
cal 

Makers, Whitt and Rovere. 

Ref. No. M.K. 190 

INVENTORY Q. 

PORTABLE BATTERY, MILKING 
BO : ae mounted on a trolley, comprising a 
16 B.H.P., 440-volt, three-phase, 40 periods, 
squirrel cage induction motor, coupled to a 
600-amp. D.C. generator with a pressure range 
of 3 to 16 volts. 

oe set is cmap ete with motor control panel 

d D.C. switches 
eaten, Electric Co Teams Co., Ltd. 
Ref. No. M-K. 19017 


INVENTORY 0. 


ONE SET SWITCHGEAR. 

These Selector Feeder Panels include five 
1200-amp, feeder ways and three sets of bus-bars, 
also connections to enable any two of the three 
600-amp., 180/360-volt D.C. generators to be 
connected -via the bus-bars to either of the 
feeders by means of disconnecting links 

Five Polarity Indicators are also mounted on 
one of the panels. 

A Voltemeter, 0-500. and an eicght-way Volt- 
—ne f Switch are mounted on the voltmeter 
pane 

Makers, B.T.H. Co. 

Ref. No. M.K. 19016. 


INVENTORY P and G. 


ONE 24 A v.. MpTOR GEMERAZOR. com- 
prising a H.P., 440-volt, three-phase 
40 + ene cage induction motor, 
coupled to two generators, each -supplying 

. 100 amps, at 105/120 volts D.C. 

The set is complete with motor control panel 
and D.C. switchgear, with switching arrange- 
ments for coupling the generators in series or 
parallel. 

Makers, Brush and Co. 

hree-phase, _three-wire, 2750/440 _ volts, 
four-wire, 50 K.V.A. OIL-COOLED TRANS- 
FORMER. ; 
oheee. bray Ltd. 
Ref. No. M.K. 5. 


INVENTORY E. 


INCOMING TRUCK PANEL, oe tte, 











in a way that only 
be expec do.” 


‘TACHEOMETER TABLES.—With an lntrodaickory Chapter on 


TACHEOMETRIC SURVEYING. 


By HENRY LOUIS, M.A., D.Sc. M.I.C.E., 


Professor of Mining; and G, W. CAUNT, M.A,, Lecturer in Mathematics, Armstrong College, 


Newcastle-on-Tyne, 10s. 6d. net. 


REINFORCED CONCRETE DESIGN. 


and P. G. BOWIE, Engineers to Messrs. Trollope and Colls, Ltd., 


A.M.1.C.E., 
Second Edition. 14s. net. 


By OSCAR FABER, D.Se., 
London. 


THE PRINCIPLES OF ELECTRICAL ENGINEERING AND 


THEIR APPLICATION. By Dr. 
Engineering in the University of Birmingham. 


Vol. IL: 18s. net. 


GRINDING MACHINERY. 


200 Illustrations and 14 Tables, 16s. net. 


** Application. "’ 


GISBERT KAPP, 
Fully Illustrated. 


By JAMES J. GUEST. 


Professor of Electrical 
18s. net. 


lately 


Vol. 


** Principles,’ 


+ 444 pages, with 


xii 


‘* The work is a classic, and will be appreciated by all engineers who desire te form a 
intelligent conception of the processes and capabilities of modern grinding machines, mee «Sag 


nical Engineer. 








“London: EDWARD ARNOLD, 41 





and 43, Maddox Street, W. 1. 








PUBLIC NOTICES 
Trustees of the 


Le ee invite INQUIRIES for ay et 
their DREDGER, ‘ WIL 

RAEBUR! N. $ ~ excellent order, now at Sauces on the 
Clyde, capable of dredging 500 tons per hour at 42ft. 
depth, self-propelling, speed 5 knots. two sets of 
buckets, large and small. 

Further a “. te vessel from Messrs. D. 
and C. Stevenson, C.E. , George-street; Edinburgh. 
_ Inquiries for sale or ire to be made of the under- 


— JF. ANDERSON, 
Clerk to the Trustees. 
137, St Vincent-street. Glasgow. 2650 





“PUBLIC NOTICES 
o| London County Council. 


ASSISTANT ENG INEE IN 
, oa ENGINEER’S DEPARTM TMENT, 

aa don County Council yo APPLICA- 
§ from qualified Mechanical Engineers for the 
POSITION of BEAD of the MECHA) AL B RANCH 
TMENT of the CHIEF ENGINERE of 
Candidates must be British subjects, ond 

not under 35 years of age. The salary attaching to 
the ——. A £600 a —_ rising by annual inere- 
ments of £50 to £800 a The sommannee éalary 
is at the pA 4 time subject to a tempora’ dition 
15 per cent. plus "ota us at the tere "ot £62 308. 


a year, making the 
question of revising the s-004 


£752 10s. _& year. 
of additions . and war bonuses is at present 











~ sate: Corporation Water- 


WORKS. 
WDEN bt RESERVOIRS. 

ENGINEERING DRAUGH ~ 0 ge practical ex- 

perience on similar works essent 
Apply, stating age, pediicoktues 

required— 

WILLIAM 7aRRet. 

General Manager. 


80738 


and - salary 


Water ot 
Town alt, Sheffield. 





ounty Borough of Hudders- 


FIELD. 
APPOINTMENT OF TWO ENGINEERING 
ASSISTANTS. 


The Corporation invite APPLICATIONS for the 
APPOINTHERT id the Reseean Engineer's _pepert 


ment of ERING and SURVEYING 
ey bn @ salary of £300 per annum each. 
pointed must be thoroughly qualfied 
to Thi ah the the aoe of the office, particulars of which 
may be obtained on application to Borough 


Engineer. 

Applications, in candidate's own handwriting, 
giving full culars as to experience, age, present 
and previous appointments, accompanied by not more 
than three recent testimonials, to be addressed to me, 
the undersigned, Ne later than 10 a.m. on Wednesday, 
the 8rd of March, 1920. 

Canvassing mii ‘disqualify, 

By order 


K. Fr. ‘CAMPBELL, 
M. Inst. C.E., M.1.E.E 
Borough Engineer and Surveyor. 


Huddersfield, 
$217 


17th February, 1920. 





250 amps., comprising 1 
eubiele with bus-bar , Po, chamber, one 
three-core cable dividing box, one truck panel 
on which is mounted one triple-pole 300-amp. 
oil Switch with overload trips on three phases 
and one shunt trip. Three Current Trans- 
formers, ratio 60. 

One single- phase potential Transformer for 
shunt trips 

Three Time Lg 3 Fuses. 

Makers, B. is .H. 

Ref. No. M.K A o0i4, 


INVENTORY J, H, L, M, N 

THREE 216 K.W. MOTOR GENERATOR 
SETS, comprising a 322 B.H.P., 600 revs.. 
440-volt, three-phase, 40 periods, squirrel cage 
induction motor, coupled to a 600-amp. shunt 
wound D.C. generator. having a pressure range 
of 180/360 volts. 

ONE three-phase, three-wire, 2750/440 volts, 
270 K.V.A. OIL-COOLED TRANSFORMER. 
with neutral connection, also 40 per cent. taps 
on the low-pressure winding for connection to 
the starting panel of the 216 K.W. motor 
generator set. 

THREE TRANSFORMER TRUCK PANELS, 
270 K.V.A., 2750 volts, comprising gear as for 
incoming truck panel. ‘The eurrent transformer 
is of 20.1 ratio, and instead of the potential 
transformer and shunt trip, each oil switch is 
fitted with a no-voltage release suitable for 
operation from the 440-volt Bide of the main 
transformer. 

THREE MOTOR CONTROL PANELS, 
400-volt, three-phase, each comprising slate 
starting and running panels. The starting 








(Jounty Borough of Rochdale. 
WATERWORKS ENGINEER-MAN. 
The Town Reed invite. PLICATIONS Mor the 

APPOINTMENT WATERWORKS ENGINEER- 
MANAGER. ry £450 per annum. 

Applications, stating age and accompanied by copies 
of not more than three recent testimonials, to be 
addressed me, endorsed ‘‘ Waterworks Engineer- 
Manager,”” and delivered at my office not later than 
10 a.m. on Saturday, the 28th February. 1920. 

By order, 
WM. HENRY HICKSON, 


Town Clerk. 
Town Hall, Rochdale, 
12th February, 1920. 3139 


(County et of Tynemouth. 


CORPORATION mgt ESTWARD 


APPLICATIONS Po tne AP OINTMENT of CLERK 
OF Rig ~~ te supervise the Construction of a Rein- 
fore Cenerete River Wharf (Pile Structure) are 
INVITED. Applicants must have had practical and 
successful ex ence in works of that character. Full 
particulars of the duties may o ned from the 
unders: to whom applications, in which the 
salary required is to be s are to eliv: 
meng a with copies of shine dated. testimentais, nod 

ter than 10 a. = on Wed pester. Ss 25th February. 
OHN F. SMILLI 





Bo orough Surveyor, 


emouth 
trav 3138 


11th February, 1920 





panel has a triple-pole, 500-amp., non-aut 
oil switch connected to the 50 per cent. trans- 
former taps. The running panel includes one 
500-amp. oil switch with time limit overload 
trip on three phases and one no-volt release. 
hree current transformers, ratio 120.1, one 
ammeter 0/600, three time limit fuses, D.C. 
switchgear. 
THREE D.C. ery Ports. Each 
panel is suitable for a 216 600 
780/360- volt, two-w 
includes one S.P.0.L. nt 
800-amp. circuit breaker, aa S.P.0.L. 800-amp. 
circuit breaker, one rator regulator, one 
ammeter, 0/800, one voltm ler, 0/500. 
Ma H. Co. 


ers. » S 
M.K. 19011, 19012, 19013. 
or Tender | “forine and permits to view apply to <9 
CONTRO OLLE D.B.1.E., Charing Cross Embank 
ment- patidinge: W.C. 2. 

Tenders close 10 a.m, on 4th March, 1920. 
NOTE.—For particulars- of other Governmen 
property for sale, see ‘‘ SURPLUS,” | at ® at al 
bookstalls, or by quarterly subscription ae 
free, paveiie in advance to the Director of. abi blicit ty. 
aw of Munit'-r. Whitehall-place, — don, 





London County Council. 

There is x VACANCY for » WHOLE-TIME 
INSTRUCTOR ENGINEERING at the L.C.C. 
Hackney Tustitate. Dalston-lane, E. 8. Candidates 
should possess a good honours Univ: y degree or its 
equivalent, but the qualification will not be insisted 
on as regards candidates otherwise exceptionally 
qualified. one candidate appointed will be required 
to Appili Mechanics, Engineering, Drawing, 


ial 
Comm iz 
oe. to qualifications and experience, rising to 
£330 by yearly i or of £15, ce 
by £10 increspents $0 £440. 
will be given to candidates macgt have 
attempted to serve bas the ae te the 





envelope bie 3 

2 oe. on 28th en ara 1990. Spareier. dis- 
uslifies. 

' : JAMES BIRD, . 
3192 Clerk of the London County Council, 


- 





under tion The candidate appointed will be 
eligib: le to participate in the benefits from the 
Council’s Superannuation and Provident Fund, Pre- 
ference will be given to candi ates who have served or 
attempted to serve in H.M. Forces, and particularly 
to those who have been disabled on war service, 
Applications must be made on the official form, 
which contains particulars of the nature of the duties 
and conditions of appointment, Apply for form in 
person or by letter (enclosing stamped addressed 
envelope) to the Clerk of the Council, County Hall, 
Spring-gardens, S.W. 1. Applications must 
received not later than 1 p.m. on 23rd March, 1920. 


JAMES BIRD, 
_3161 Clerk of the London County Council. 


TRADE CATALOGUES. 
The, Secretary of the National 
INDUSTRIAL CORPORATION O 
Limited, National Bank Buildings, 85, Ctrastietion’ 
street, cr. of mmissioner and’ Harrison Streets, 
Jotiannesburg (P.0. Box 2799), DESIRES to receive 
aoe Van WSaee 1 Kinedom 3 Machinery | le i we Manufac- 
) 
CATALOGUES for filing and ref weleense be 5 was 
ndication as to possibilities of delivery of on Ph 
a 


and plant within reasonable period will be 
appreciated 3193 
— 








SITUATIONS OPEN 


[HE SK SKEFKO BALL BEARING CO., Ltd., Wish 

Position at we ° Ma oa od App th for | the 
orks mager, an t 

the VACANCY has now been FILLED. Piss 4 








Ws an ASSISTANT OUTSIDE MANAGER 
Dock employing ahout 1000 men. 

Applicants o have bad previous experience = 
arranging and carrying out large repairs. Kxperien 
in estimating considered an advantage, but not post 
tive necessity. oe, 
salary required, as 
duties, $220, 7 The ‘Engineer 0 

ANTED, ASSISTANT for ENGINEERS’ ten 

Office; must be well as in Design of 
tural and Conveyor Work and capable if sananae ~~) 
Taking Charge in wing-office; preferably with 
some y Commarctal Experience. mhahtress. stating age, 
— and salary required, 3251, neer 
La 





WA, & for a Marine Engine Works, a WORKS 
MANAGER. Applicants should have 
sound technical education, have held a similar pos 
tion and have good knowledge of Internal Gontbas. 
tion Engines.—Address, giving a short statement of 


For Sale by Tender. 


ELECTRICAL 
INSTALLATION, 


Lying at 
R.N. DEPOT, TERS, GRANGETOWN, 


ITEM No. A. 

THREE three-phase, three-wire, 2400 14 
volt, four-wire, K.V.A. OIL-COOL ED 
TRANSFORMERS, with truck panel, com. 
prising Ome: re cable diyiding box; one 
standard Fryer. on which is mounted one 
triple-pole oil 


switch, ogo amp,, with 0.1L, 
trips on. three phases and low-volt release tor 
—_ fram The 440. prolt side of the main. 
er; three current transformers ; 


ansform 

theres time limit fuses. 
Makers, Brush, B.T.H. and Co. 

Ref. Nos. M.K. 21887, 21889, 21889, 


ITEM No. WN, 
ENCLOSED BATTERY CHARGING 
PAN ai. Saprcisins & 1200-amp. D.P. circuit 
breaker ith overload and reverse 
current fn lh one ammeter, 06-1200; 
one voltmeter, 0-500 also terminals for 
flexible battery charging cables, 


Makers, Whipp and Bourne, Ltd, 
Ref. No. M.K. 21893. 


ITEM No. N. : 
PORTABLE BATTERY MILKING 
poe me mounted on a en comprising a 
» 440 volts. three 60 periods 
ee wired: , aevetion motor coupled fo a 
wy nge 
ore. es 169 volts. The se t is complete with 
motor control. panel and pe C, switchgear 
Makers, Elec. 


Ref. No. M.K. 





Construction Co. 


21892, 


ITEM No. L. 
24 K.W. MOTOR GENERATOR, comprising 
a 88 B.H.P., 440-volt, three-phase, 60 periods, 
6q -cage induction motor coupled to two 
genera ee supplying 100 amps. at 
105/120 volta D.C. The 


set_ ig complete with 
moter control panel, also D.C, switchgear with 
switching arrangements for ae the 
generators in series or parallel. 


Makers, Brush and Co. 
Ref. No. M.K, 21891. 


ITEM No. E. 
etn i TRUCK PANET. 2400 volte 
255 ., comprising one B.'T.H, standart 
cubicle, with bus-bar and connection chamber 
one ree-core cable dividing box; one 
Standard truck, mS which is mosntet one triple- 
three ae ott Less 300 amp., with O.L. trips on 
hases and one shunt trip; three current 
; one single-phase potential trans- 
sooner r energising shunt trip; three time 
limit meee. 


Makers, B.T.i7. Co. 
Ref. No. M.K. 21890. 
ITEM No. Bhs 


a Sets FEEDER PANELS and 
VOLTME These selector feeder 


panels inc on pve 1200-amp. feeder ways and 

four sete ¢ hap re 3 a, eonnections to enable 

oer two.oty ape four 900- aan Tho/seo- volt, D.C. 
connec’ 


to éither of the 
Loders ae means of disconnecting links. Five 
polarity Iso 


are d on one of 

panels. A voltmeter (0-500) and an eight- 

way voltmeter switch are mounted on the yolt- 
meter panel. 


Makers, B.T.H. Co. 
Ref. Nos. M.K. 21894, 





21895, 


MOTOR GENERATOR 


FOUR 216 K.W. 
440-volt, three- 


SET, comprising 322 B.H.?P., 

hase, 60-per. flay | Oe ind npaton motor 
coupled to a 600 shunt wound 
generator having a preeente range of 180/360 
volts running at 600 r.p.m., plete with 
control panels, consisting of darting, anh with 
a 500- amp. triple-pole non-automatic oil switch, 
co d to the 40 per cent. transformer tap. 





education and experience, with present 
and salary required, 3133, The Engineer tg = 
3133 A 


yy sere for New Cement Works in India, 
ASSISTANT MECHANICAL and ELECTRICAL 
ENGINEER, with practical knowledge of Cement 
Plant Machinery ; three years’ agreement, with unfur- 
nished quarters and ng ag paid.—State age, salary 
Box 990, Willing’ — Fo 125. 
29) 





required, and one 
Strand. W.C. 2 





wert to Manage Agricultural Machin 
Deoarinbens in India, Capable ENGINEER 
with Commercial Experience; single man prefer 
age not exceeding 34; previous experience in India 
desirable ; _first~- ag position offered.—FaHest par- 
ticulars t di + 0. 46, c.o, Dawson’s, 121, Cannon- 
street, E.C 3246 a’ 
ANTED, MAINTENANCE ENGINEER, Good 
ste enced man with some snow lesee of of wet. 
ing an tst-class knowledge of En and 
Machine Tool Toapeliation .— Address, giving full ‘details 
experience, references, salary required, when a 
theron 2954, The Engineer Office, 
*ANTED. Responsible WORKS MANAGER, with 
oo Gr fake Ht inlar cha, "eula 
cancer if able ‘ake Full Ins 
or thereabouts.—Apply. giving particul 


eres, 
of ¢ uaiications, to Chairman of Directors es 
CAMM and CO., Ltd., Brighouse, Yorks. $28 


A Banutacth and is pt bap 1 trie | § for ri os 


for keen ‘an: young man.—A it 


full Dartieulare, salary and when free, 8266, 











ae For continuation of Sieatiiens 


Open advts. see page iii 





Running panel includes one triple-pole 500-am)). 
oil switeh with Hmit overload trips on three 
phases and one low-volt release; three current 
ape ammeter, 0-600; three time 
D.C. generator panel includes one 

sinsle pole ov overload re reverse current 800-am) . 
breaker ; shunt > wae ; ore 

‘ oget he a 

Mee Tansformiet. 
res 340/440. olt, 


for transformer comprises 

iding box and one stand 
which is mounted one triple-pole oil switc!, 
amp. with C.L. trips on three phases and 
low volt rel-ase for operation from the 440-voli 
side of the taain transformer three time limit 


Makers, B.T.H. (British transformer). 
Ref. Nos. M.K. 21896, 21897, 21898, 21999. 
ioe Char to the 


to view appl 
mbank- 


YY oONTHO ng Cross 


Sete balldingy: Ge, 
Tenders close 10-a.m, 4th March, 1920, 


er Government 
im 4. at all 
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of Publicits - 
London 

$261 1 
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Die Zwei Weissen V dlker. 
Leipzig. 


Georg von Hase Koehler, 


[First Nottce.] 
THE BATTLE OF JUTLAND. 


Avroouan the Battle of Jutland took place nearly 
four years ago, and is therefore fast approaching the 
realm of ancient history, it is safe to say that pro- 
fessional and public interest in the details of this, the 
greatest naval combat of modern times—and the 
yreatest of all time in respect of the forces engaged— 
remains unabated. Curiosity has been stimulated 
by the meagreness of the information which the 
Germans saw fit to reveal during the war. For 
obvious reasons their chief concern was to embroider 
in every possible way the facts about a battle which 
they elaimed as a victory. In pursuance of ‘that 
policy they exaggerated our losses and minimised 
their own, while every semi-official commentator felt 
it his duty to emphasise the immense superiority of 
(erman courage, leadership, and matériel as dis- 
played by the battle. Until recently, therefore, no 
trustworthy and impartial account of Jutland could 
be obtained from the German side, and as long as the 
hiatus existed even the best British versions could 
not of themselves supply a full sequential record of 
the battle. 
begun to realise that nothing is to be gained by dis- 
torting the truth about an event of such historical 
importance as that engagement. They are said to 
be preparing an official history of the Jate war at 
sea, and meanwhile one German officer, who took 
part in the battle, has written a book, each chapter 
of which is worth, from the historical point of view, 
considerably more than all the previous German 
accounts put together. The author is Commander 
von Hase, and his book is entitled ‘‘ Die Zwei Weissen 
Volker ’’—*‘ The Two White Nations ’’—after a toast 
said to have been proposed, before the war, by a 
British Admiral in honour of his own country and of 
Germany. Doubtless a feeling of mortification at 
the turn events have taken since 1914 induced 
Commander von Hase-to choose that title. It is 
evident, from one of the concluding passages of the 
book, that he is deeply hurt at having been called 
a ‘‘ Hun ’’—forgetful, or perhaps in ignorance, of the 
fact that the offensive word was first applied to 
(‘ermans by their own Emperor as long ago as 1900. 
We are not, however, concerned with the author's 
political opinions, which he does not obtrude unduly ; 
his book makes its appeal as the least biassed and most 
objective narrative of the Battle of Jutland which 
has appeared in Germany to date. His qualifications 
as a chronicler are unusually high. In the first place, 
as chief gunnery officer of ‘the Derfflinger, he was in 
an exeellent position for observing all the main 
features of the battle, since the brunt of the fighting 
fell upon Admiral Hipper’s squadron, of which this 
ship was a unit. Secondly, after the flagship Liitzow 
was disabled, the Derfflinger took her place as leading 
ship, and maintained that place for the rest of the 
battle. Thirdly, profiting by his experiences in 
former operations, Commander von Hase, on the 
eve of Jutland, had made elaborate arrangements 
for securing a complete record of the next important 
engagement in which he participated. One of his 
personal assistants, an old petty officer, was instructed 
to take down every order given by him during the 
battle and every message received from the control 
station in the foretop and the transmitting station 
respectively.. For this purpose the petty officer wore 
a telephone head piece, which was connected with 
the Commander’s, through which the latter main- 
tained communication with the foretop and the 
transmitting station, The petty officer was further 
to record the range, deflection, bearing, and other 
relevant data for each salvo fired by the heavy guns. 
The .bearing was given in degrees, beginning with 
0 deg. with the guns trained ahead. When trained 
on the starboard beam the guns were therefore at 
90 deg., when astern 180 deg., and when on the port 
beam 270 deg. In the transmitting station an 
electrically controlled apparatus indicated in degrees 
the exact bearing of every gun turret at any. given 
moment. Furthermore, the chronometer time at 
which each order was given and each round fired was 
duly recorded. Battle diagrams were prepared in 
each gun turret, in addition to the “ plots” of the 
ship’s course made in the transmitting station, thus 
providing data which subsequently enabled accurate 
charts of every phase of the action to be prepared. 
Finally, Commander von Hase had instructed his two 
assistant officers and every turret captain to note 
down everything of interest that came within their 
purview. As his book has been compiled frdm those 
records, its value as a guide to the German move- 
ments and gunnery tactics during the battle is obvious. 
We may add that the volume contains much useful 
information as to the German system of controlling 
fire, &c. For these reasons we propose to devote 


more than the customary space to reviewing its pages, 

Six weeks before the outbreak of war the Second 
Battle Squadron of the then Home Fleet paid a 
courtesy visit to Kiel Harbour. As a mark of respect 


Apparently, however, the Germans have |. 


the German Government appointed a naval officer 
to act as aide-de-camp to Vice-Admiral Sir George 
Warrender during the visit of his Squadron, and that 
officer happened t6:be Commander von Hase. ‘He 
was accommodated on board the flagship, H.M.S. 
King George V., and as his position brought him into 
close touch with all on board he was able to gain 
valuable impressions of the British Navy’s readiness 
for war. In alluding to a conversation he had with 
the gunnery officer of the King George V., he observes 
that in contrast to the British Navy, in which the 
gunnery specialist enjoys high distinction, the practice 
in the German navy was to exalt the torpedo above 
all other weapons.. That tendency he deplores, 
quoting Mr. Churchill’s dictum that “the premier 
Sea Power relies upon the gun, while the second 
strongest must pin its faith to the torpedo.”’ “ Because 
we did, in facet, place our hope almost entirely in the 
torpedo,” says the author, ‘ we abandoned to a certain 
extent the tactics of a great Sea Power. At Jutland 
—i.e., almost two years after the outbreak of war— 
the commander-in-chief, Admiral Seheer, dared for 
the first time to fight an artillery battle on the high 
seas, after both his. predecessors, Admirals von 
Ingenohl and von Pohl, had negleeted to seize the 
opportunities which were frequently presented to 
them of fighting a naval battle at sea.”” As a German 
admission that the Grand Fleet, far from being 
“ safely stowed away ”’ at Scapa Flow, was frequently 
at sea for the first two years of the war, offering battle 
to the reluctant High Sea Fleet, this passage deserves 
to be noted. 

Commander von Hase then proceeds to describe 
the gunnery organisation of the Derfflinger. This 
battle-cruiser, built. by Blohm and. Voss, at. Hamburg, 
and displacing some 28,000 tons, was completed only 
a few weeks before the war. She had a main arma- 
ment of eight 12in. 50-calibre guns, mounted in four 
turrets on the centre line, two disposed forward and 
two aft. The turrets were lettered alphabetically 
as ‘‘ Anna,” ‘‘ Bertha,’’ “‘ Casar,’’ and ‘‘ Dora,’’ but 
for the sake of convenience we shall refer to them here- 
after by their initials, it being understood that A was 
the foremost and D the aftermost turret. A com- 
missioned officer acted as turret captain in each turret 
excepting D, which was commanded by a petty officer. 
Fourteen 5.9in. quick-firing guns ccnstituted the 
seccndary armament, seven on either broadside, each 
gun in a well-armoured casemate. The only other 
guns cn board were four 3.4in. anti-aircraft guns,* 
all the other 3.4in. quick-firers having been taken to 
arm German minesweepers and merchant ships. The 
ammuniticn for these guns was stored in about fifty 
magazines, which were protected against under- 
water explosion by strong nickel-steel longitudinal 
bulkheads. The gunnery staff consisted of Com- 
mander von Hase as chief,- three lieutenant-com- 
manders, three lieutenants, four sub-lieutenants, four 
midshipmen, six warrant officers, and about 750 petty 
officers and men. The complement of the Derfflinger 
numbered 1400. Although the entire gun battery 
was in charge of Commander von Hase, in action he 
personally controlled the heavy guns only, the 
medium and light guns being controlled by two 
members of his staff. The forward G.C.T.—gunnery 
control tower—formed the rear section of the conning- 
tower. In action it was occupied by von Hase, the 
third gunnery officer, one midshipman, two range- 
finding numbers, three petty officers at the “ training 
pointers,”’ and five ratings to transmit orders. Imme- 
diately below the G.C.T., and separated from it only 
by a floor grating, sat six more communication men. 
Below this, again, were one petty officer, two com- 
munication numbers, and one artificer, constituting 
a reserve. In all, therefore, twenty-three persons 
occupied the main control station, which was pro- 
tected by I4in. armour. The second gunnery officer, 
with his staff, were in the after control station, while 
the “ spotting officer ” sat in the foretop 115ft. above 
the water-line. A description is given of the ship’s 
rangefinders, seven in all, manufactured by Carl Zeiss, 
of Jena. It is claimed that they gave excellent 
results up to 200 hectometres—21,800 yards.} The 
functions of the training pointer are also explained 
in detail. This instrument ensures that all guns 
follow the movements of the periscope in the G.C.T. 
The ‘‘ range clock” and other gear described in the 
book do not appear to differ essentially from the 
corresponding instruments used in our own service. 
The following passage is of interest :— 

“For ten years our—German—Navy had been 
experimenting with a view to evolving an apparatus 
that would supersede the functions of the gun-layer. 
Eventually we succeeded in producing a complicated 
gyroscopic apparatus by which the loaded guns could 
be automatically discharged at the moment when 
the sights were on the target. This apparatus allowed 
for the speed of the ship’s roll, firing sooner in a quick 
roll than when the motion was slower. - ~ This 
apparatus, however, was not on board at Jutland, 
We did not receive it until later.” It appears, there- 
fore, that the introduction of the Scott director ante- 
dated the German instrument by several years. 

‘Describing the ammunition for the Derfflinger’s 
guns, the author states that six projectiles per gun 
were, kept ready in the turret bins. Two types of 








*The’ German term for anti-aireraft gun is ‘* Flak,” an 
abbreviation: of :‘‘:Flugzengabwehrkanone.” 





t In the|German navy ranges are given in hectometres, #e.; 
100. metres = 328ft. 


shel] were used—armour piercing, painted blue and 
yellow; and high explosive, painted yellow. The 
charge was in a brass case, resembling a huge shot- 
gun cartridge, save that the entire casing was of 
brass. The ,cases were expensive and difficult to 
manufacture, but their use was necessary in view of 
the: wedge’ breech block, the base of the cartridge 
acting as a gas check. Incidentally, the fact of the 
charges being enclosed in brass saved more than one 
German ship from the fate of the Queen Mary and 
the Invincible, as will appear later. The spent 
cartridge cases were ejected from the turret through 
openings in the rear wall. Including the men in the 
working ehamber, handing room, shell room, maga- 
zine, and the gun-house itself, each turret erew num- 
bered about eighty. The handing room acted as a 
reservoir for ammunition, and with the ammunition 
parties, hoists, and other gear working at high speed 
each gun was able to fire a round every 30 seconds. 
* At Jutland,’ says the author, “I was able to 
maintain for long periods a high rate of fire, viz., 
four gun salvoes every 20 seconds.’’ The 12in. shell 
weighed 400 kilos. and the cartridge 150kilos. It 
should be added that a full charge consisted of a 
“* Vorkartusche,”’ or secondary charge, in a double 
wrapping of silk, and the main charge in a brass case. 
These silk-wrapped secondary eharges proved to be 
an element of danger in the battle. In bringing to a 
close his deseription of the Derfflinger, the author 
remarks that, “in consequence of the higher speed 
possessed by every class of British ship in com- 
parison with the corresponding German types, the 
former were, unfortunately, always able to choose 
their own range.” 

The German battle-cruisers, which had been lying 
in the Schillig roadstead, off the Jade, during the 
night of May 30th, 1916, weighed at 3 a.m. on May 
3lst. The squadron consisted of Liitzow, flagship 
of Vice-Admiral Hipper, Derffiinger, Seydlitz, Moltke, 
and Von der Tann, escorted by light cruisers and 
several destroyer flotillas. The Liitzow had been 
commissioned only two months previously. The 
Derfflinger went to sea with 1398 men on board, and 
there were no leave-breakers and only a few sick. 
During the bombardment of Lowestoft.a few weeks 
befcre the Seydlitz had struck a mine, but the damage 
had been repaired. On leaving the roadstead the 
battle-cruisers took station far aheadof the Battle 
Fleet, which consisted of twenty-two ships, comprising 
the *‘ Konig,” “‘ Kaiser,” ‘‘ Helgoland,’’ and “‘ Nassau’ 
classes, and the best pre-Dreadnoughts of the 
** Deutschland’ class. The Friedrich der Grosse 
flew the flag of the Commander-in-Chief, Admiral 
Scheer, and the fleet was attended by a large number 
of light cruisers and destroyers, sereening the heavy 
ships from submarine. attack and floating «mines. 
The object of the sortie was to cover a raid by light 
cruisers and destroyers on enemy and neutral shipping 
in the Skagerrak during the night of June Ist. ** As 
it was probable that our presence in the Skagerrak 
would be reported, and that the British Fleet would 
at once leave its base and make for the spot, an 
encounter with the enemy on June Ist was reckoned 
as possible. But no ene in the German 
Fieet had the faintest idea that the entire Grand 
Fleet was already at sea and steaming towards the 
Skagerrak. The British were equally in ignorance 
of our movements. The Battle of Jutland 
was therefore a pure’y fortuitous encounter. From 
the first it developed like a carefully prepared mathe- 
matical battle plan in which, according to programme, 
first the light cruisers, then the battle-cruisers, and 
lastly the Battle Fleets came into- action.” 

‘** Half the guns’ crews were manning the guns, the 
other half were sleeping in hammocks near their 
action stations. IT had no particular duties 
while cruising. The second and third gunnery officers 
kept watch and watch as gun control officers. The 
captain had decided that the commander, the first 
gunnery officer, and first torpedo officer should get 
as much rest as possible whilst cruising, so that their 
nerves should be in good condition if the ship went 
into action. As a rule I slept, read a book, 
or played chess, and at two-hour intervals made a 
round of the guns, to see that everything was in order. 
Usually I was accompanied by my messenger and a 
staff of mechanics to repair on the spot any defects 
that might reveal themselves, and within a short time 
I used to receive such reports as: ‘ Range transmitter 
of port No. 3 5.9in. gun in order again,’ or ‘ The 
defective left shell hoist of C turret has been repaired.’ 
At 2 p.m. the bugle sounded ‘Clean guns.’ This 
meant that all save the officers had to go to their 
action stations. For the gunnery officer this is the 
most important hour of the day. At ‘Clean guns’ 
all machinery was tested,’ cleaned and oiled, and all 
instruments were adjusted. I went from gun to 
gun. In turret B an ammunition hoist cable had 
jumped the block ; cn replacing it we found that part 
of the wire was badly damaged. I decided to replace 
it by a new wire cable, which would take an hour to 
fit. We fervently hoped the enemy would not 
appear for one hour. On May 29th, %.e., two days 
before the battle, the Fleet, after prolonged repre- 
sentations, had at last succeeded in obtaining several 
thousand gas masks from the Army. The Com- 
mander-in-Chief ordered these masks to be distributed 
among the battle-cruisers and the latest: battleships. 
They were hurriedly issued on May 30th, and it was 
now. my business to see that each man had his mask 
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handy. The emergency ammunition was already 
stored in the turrets. All the secondary guns were 
loaded in readiness to open fire on any hostile sub- 
marine that might’ break surface. Between 3 and 
4 p.m. the Commander, who was responsible for the 
ship’s routine, turped over'the guns’ crews to me; and 
T proceeded to carry out gun and control drill, much 
to the disgust of my men. Accompanied 
by the third gunnery officer, I went to the forward 
G.C.T. for control duty. We adjusted our head tele- 
phones and started : ‘ Normal position of switches'for 
action port side.’ » In the T.S. about forty levers were 
“put over as ordered. I trained my periscope on our 
hight cruisers and ordered,‘ Follow the training pointer ’ 
(Riehtungsweiser). All the other gunnery telescopes 
and all guns brought their electrical pointers in line, 
and were thus concentrated on the precise point of 
the target which I had told my direction petty offieer 
to train upon. I called out, ‘ What is the E-U.?’ 
(Entfernungs-Unterschied). | The’ significance: of ‘this 
query should be explained. The first gunnery officer 
will at once be informed by the spotting officer what 
he estimates the closing or openmg of the range per 
minute to be, assisted by his E-U instrument (change 
of range, 7.e., rate). ‘The range officer reports what 
change of range per minute results from the variation 
in the measured ranges. A report from the foretop 
is made: * The new rate instrument is missing from 
foretop.’ ‘Good heavens! Get the thing from the 
gunner’s stores at once; Gunner's Mate X. is to 
report himself to me after the drill is over. Foretop 
is to carry on with old rate instrument.’ 

“The improved rate instrument, as used in the 
German ships, was invented by Commander Paschen, 
ehief gunnery officer of the. Liittzow. It served to 
determine both the change of range per minute and 
the deflection. Without going imto details, it is 
enough to say that the proper lateral correction is 
transmitted to the guns by means of a deflection 
dial for wind, speed of ship, and the rifling of the gun. 
To this must be added a correction for the speed of 
the enemy ship. Commander Paschen’s instrument 
enabled one to read the deflection correction straight 
off without calculation after the estimated eourse and 
speed of the enemy had been set. The only allow- 
ance which the gunnery officer had to make was for 
wind. The main purpose of the E-U register was to 
calculate the change of range per minute. First the 
speed of own ship was set, this being passed at every 
alteration of speed from the main conning-tower to 
the forward G.C.T. The enemy’s course and speed 
were estimated next and adjusted on the instrument, 
from which the change of range could then be read off 
without any calculation being necessary. We had 
these instruments in many other parts of the ship, but 
they were mostly ‘of an older pattern which did not 
give a deflection reading. Should the foretop be 
put out of aetion the gunnery officer could have the 
rate communicated from some other position,’ in 
which ease the man working the rate pointer could not 
himself see the enemy. In these circumstances it 
was necessary, of course, for the gunnery officer to 
transmit through the voice pipe all information as to 
course and speed, and this seriously interfered ‘with 
the work of fire control. Furthermore, each gunnery 
officer himself had a rate instrument beside him, 
enabling him to check the reports which came through 
from the spotters or personally to work out the change 
of rate should communications with the spotters be 
eut. The fire control drill now proceeded: ‘At 
150 hundred,’ (15,000 metres, or 16,400 yards) 
‘ salvo, fire!’ The order to fire was thereupon trans- 
mitted from the T.S. to the 12in. turrets by telephone 
and fire gongs. Immediately this order was, given— 
or, in action, at the, moment of discharge—the splash 
operator (Aufschlagmelder), who sat behind. the 
communication man inthe fore top, in. the gunnery 
control towers, and in the T.S., pulled over the lever 
of the ‘splash clock,’ (Aufschlagemeldeuhren), that 
registered the fall of the salvo. At the termination 
of a period corresponding to the time oceupied by the 
salvo in covering the range every clock should sound 
a loud note, which really resembled nothing so, much 
as the bleating of a flock of sheep. Through my tele- 
phone I ought to have heard this note simultaneously 
from the fore top, forward G.C.T., and T.S. Actually 
I heard only the clock in the fore top. On inquiring 
why the other clocks were not being worked, I. was 
told that they would not act. I therefore ordered 
new clements to be inserted in all the splash clocks at 
onee. And so. the exercise went on until at. length 1 
had convinced myself that all. defects bad been dis- 
covered and that the guns of the ship were in perfect 
working order. With this’ pleasant conviction I 
made my way to the wardroom and stretched myself 
on the sofa with a cup of coffee. I. would like to 
have remained there for a long time, but at 4.28 p.m. 
the alarm gongs rang throughout the ship, buglers 
sounded ‘General quarters, and the . boatswains’ 
mates of the watch piped, ‘ Clear ship for action!’ ”’ 
The Battle of Jutland was about to open. 

(To be continued.) 
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Short Histories of Famous. Firms. 
No, II.* 
W. FAIRBAIRN AND SONS, MANCHESTER. 
(Contributed by FE. L. AHRONS, M.T, Mech. E.) 


Dorrie the period from about 1845 until the end 
of the year 1862, when their jast locomotive was built, 
Messrs. W. Fairbairn and Sons were among the best- 
known locomotive builders in this country. Their 
first. engines for an English railway company, the 
Manchester and Bolton, were put to work in April, 
1839, and by the time the works were closed they had 
constructed . rather more than 400 locomotives. 
Messrs. Fairbairn did not, however, confine them- 
selves to locomotive building; in addition they did 
& considerable business in bridge building, and general 
engineering and millwrights’ work formed one of the 
main portions oftheir trade. It is just possible that 
the firm had too many irons in the fire, and that that 
was partly the cause of its premature disappearance. 
Certainly the workmanship of their millwrights, 
mien of the old school; who could turn their hands to 
any sort of engineering work, was excellent, and there 
is still a number of their locomotives doing useful 
work''on British railways. In the matter of the 
designs of locomotives Messrs. Fairbairn were dis- 
tinctly copyists, in that they showed but little 
originality, and took for their models the designs of 
Bury, Sharp, and other makers, though the details 
were, of course, modified to some extent. The well- 
known four-wheeled goods engine by Bury, with bar 
frames and haystack fire-box, was copied in almost 
every detail, and could be distinguished only from 
Bury’s engines in that Messrs. Fairbairn covered the 


firm, the usual dimensions of the, cylinders being 1 5in: 
by 24in. and the whéels' varying from 4ft. 6in. to 5ft 
in diameter, the majority being 4ft. 9in. There were 
also six engines on the Midland which came from lines 
amalgamated | with that company, six on ‘the Groat 
Northern, and eight built between 1854 and. 186] 
for the Furness Railway. Some of the Furness 
engines were at work for forty-five years with the old 
boilers, and were withdrawn from service only during 
the early years of the present century. Altogether 
fifty-seven engines of the Bury type were constructed 
by the firm for British railways, representing about 
15. per cent..of the firm’s total output of locomotives, 
One of the Furness engines of 1858 was illustrated in 
Tae ENGINEER 0f December 19th, 1919, page 620. 

The engines of the period 1840 to 1844 were only a 
few in number, and consisted chiefly of small single 
passenger engines with 5ft.) 6in. driving wheels and 
l4in. by 18in. cylinders. .They were double-framed 
engines, distinetly copies of the classes then being 
built in large numbers by Stephenson, Sharp, and the 
Vulean Foundry., Four of them, built for the 
Brighton,, Croydon, and Dover Joint Committes, 
were afterwards divided between the South-Eastern 
and the “Brighton”? lines. 

From 1847 onwards the firm began to supply engines 
to the designs of the various locomotive engineers o{ 
the home railways, and a few of the more interesting 
of these engines may be mentioned. In 1847-8 ten 
outside cylinder single driver express engines wers 
built for: the London and South-Western Railway to 
the ‘designs of»Mr..J. V. Gooch.. They were very 
similar to the well-known ‘‘ Snake ”’ class, but some. 
what larger, and had cylinders 15in. by 22in. and fit. 
driving wheels. 

The Lancashire and Yorkshire Railway Company 





was until 1850 Messrs. Fairbairn’s best customer, 








wheels with. very neat splashers, whereas Bury’s 
wheels were entirely exposed to view ; but even in the 
design of the splashers that of Sharp Bros. and Co. 
was almost exactly copied. 

Several of the passenger engines with “ single ” 
driving wheels were obviously enlargements of the 
celebrated Sharp. singles. It is probable that a 
number of the draughtsmen of neighbouring Lanca- 
shire locomotive firms found employment with Messrs. 
Fairbairn, and that may account for the similarity of 
their designs to those of their neighbours. In 
another respect, too, they do not appear to have 
shown the same enterprise as the other Lancashire 
firms in securing foreign trade, and their business to 
the very last was chiefly confined to the supply of 
engines for British railways. The writer has records 
of about 90 per.cent. of the locomotives constructed 
by the firm, and can only trace eighteen engines built 
for European countries, five. for Egypt, and about 
sixteen for British overseas dominions. It should 
be remembered, of course, that India and Australia 
were only beginning to develop their railway systems 
during the last few years of the firm’s existence, but 
the extensive European trade between, 1840 and 1862 
which was done by Sharp Bros., R. Stephenson, and 
Co., Beyer, Peacock and Co., and others, passed by 
Messrs. Fairbairn, and hardly any of it entered their 
doors. 

The earliest engines built in 1839 for the Man- 
chester and Bolton Railway were four-wheeled 
coupled engines with bar frames of the Bury type, 
having 5ft. wheels and 12in. by 18in- cylinders. This 
type with enlarged dimensions continued to be a 
standard of the firm until 1861., For the above railway, 
the Manchester and Leeds Railway, and afterwards 
the Lancashire and Yorkshire Railway, no Jess than 





and Co., Limited, 100, Southwark-street, S.E, Price 
£2 2s. net, 


thirty-six of these engines were constructed by ‘the 
* No. L. appeared January 23rd, 1920, 

















FIG. 1—PASSENGER ENGINE FOR THE LANCASHIRE AND YORKSHIRE RAILWAY, 1850 


and the firm built for it twenty-one “single” passen- 
ger engines of the standard Hawkshaw design (Fig. 1), 
so long used by that railway. They had outside 
cylinders 15in. by 20in. and 5ft. 9in. driving wheels. 
A feature of these engines was the connecting-rod 
with a very long forked end. The firm also supplied 
ten of the 0-4-2 goods engines of the Hawkshaw 
design. with inside cylinders Sin. by 24in. and 
4ft. 9in. coupled wheels—see Fig. 2. The last engines 
built by Messrs. Fairbairn for this railway came out 
in 1855, and consisted of about four 2-4-0 tank engines 
with inside cylinders, for working the Manchester and 
Oldham line. They were fitted with coupling rods, 
which had elastic india-rubber cushions placed between 
the ends of the brasses and the iron body of the rod. 
Five very pretty single-driver passenger engines wero 
built in 1849, one of which, the ‘‘ Vulcan,” Fig. 4, 
ran for many years on the Shrewsbury and Birming- 
ham Railway, and became the property of the Great 
Western Railway. The other. four were ordered by 
the South Staffordshire Railway and were afterwards 
taken over by the London and North-Western Rail- 
way. They were of Fairbairn’s design, and distinct 
copies of the, Sharp. si of that period. The 
cylinders were 16in. by 2lin. and the diameter of the 
driving wheels 5ft. Sin. 

In 1852 the firm turned out the only broad—7ft.— 
gauge engine built by them, It was the South 
Devon. Railway engine “Ostrich,” a 4-4-0 saddle 
tank engine of Sir Daniel Gooch’s well-known type, 
having 5ft. 9in. coupled wheels, 17in. by 24in. cylin- 
ders, and a leading bogie. Incidentally it. appears to 
have been the only bogie engine built by Fairbairn’s. 
The same’ year saw the appearance of ten of Mr. 
Sturrock’s double-framed goods engines for the Great 
Northern Railway. 

The largest engines which Messrs. Fairbairn ever 
constructed were the express and goods engines of 
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Mr. McConnell’s design for the southern division of the 
London and) North-Western, Railway. | The goods / 
engines, of which there were thirty -eight, including | 
eight for the South Staffordshire Railw ay to the same | 
designs, were of the long boiler type, having 5ft. 


and _ eight 2-4-0 goods engines with 5ft. wheels, 


buffer beam. Twelve engines to exactly the same 


Feonstructed at! Fairbairn’s/ works | to 25 gm drawings were also supplied to..the West Midland 


Allan’s Crewe pattern. They were built in 1857 
}and 1859 respectively, and: very shortly - fheisen 
became the®property of the London and North- 
Western Railway. 


Railway—-Fig. 3—and afterwards became the pro- 
perty of the Great Western Railway, which took 
over this line. Three more were sent out to the 
Egyptian-Government.railways. : 





at wheels and 18in. by 24in--evlinders. -Fhe wheel base-; 

61 was only 12ft. 2in. The boilers of the first twenty Of a number of engines made for the Manchester, The last engines which, as far as the writer is aware, 
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FIG, 2—GOODS ENGINE FOR THE LANCASHIRE AND YORKSHIRE RAILWAY, CIRCA 1850 


engines had 200 tubes, 14ft. 4in. long and 2hin. dia- 
meter, Which gave 1593 square feet of heating surface, 
in addition to which the fire-box supplied 121 square 
feet, making a total of 1714 square feet. Ten of the 
Inter engines had flush instead of raised fire-boxes, 
and the number of tubes was increased to 247. The 
total heating surface of these engines was no less than 
2082 square feet. 

The ten express engines built in 1852-3 were 
amongst the most remarkable locomotives of their 
day,and,like many of McConnell’s engines, were years 
in advance of the period. The framing was double, 
with outside bearings to all the wheels. The springs 
for all the engine and tender wheels were of india- 
rubber, The boiler was MecConnell’s patent} with 
short tubes and a long combustion chamber oceupy- 





Sheffield, and Lineolnshire Railway, the best known 
were three 2-4-9 engines with double frames built 
by the firm in 1859. 
ders and 5ft. 10in. coupled wheels, and for many 
years worked the London expresses between Man- 
chester and Retford in connection with the Great 
Northern route to King’s Cross. 

















They had I6in. by 22in. cylin- | 





FIG. 3—GOODS ENGINE FOR THE WEST MIDLAND RAILWAY, 1360 


were built by this once famous firm came out in 
October to December, 1862. They were five in num- 
ber, and of the once celebrated class of 7it. single 
express engines, designed by Mr. Sinclair for the 
Great Eastern Railway. 

The firm did @ good business with most of thé Irish 
railways, and no less than fifty-eight engines were sent 
to that country. Many of them were goods engines 
of the 0-4-2 pattern, but do not call for special com- 
ment. There was ore type which may be termed an 
original Fairbairn design, viz.,@ small single-wheel tank 
engine having six wheels and inside frames throughout 
(see Fig. 5). A number of these little engines ran on 
the Midland Great’ Western, the Dublin, Wicklow 
and Wexford, and other Irish lines, but the type was 
originally designed by the firm in 1850, when it sup- 


ing half the length of the barrel. Into the latter'there $5 plied four to the Skipton and Lancaster line, known 

were crowded no less than 303 1}in. tubes, which had F then as the “ Little’ North-Western Railway. 

a length of only 7ft. These tubes gave a heating ne tee ee Of the engines sent abroad the first appear to have 

surface of 903 square feet, and the fire-box with com- SIN At Sea A FIA SAL been six small 2-4-0 tender engines built in 1854 for 

bustion chamber supplied 260 square feet, the total — - 3 the Upper Italian Railways, some of which were at 

being 1163 square feet. ELA work until quite recently. The only engines in France 
Swain, SC were six four-wheeled side tank engines for banking 


The cylinders were 18in, by 24in., the diameter of 
the driving wheels 7ft. 6in., of the leading wheels 
4it. 6in., and of the trailing wheels 4ft. The weight 
in working order was 31} tons. One of these engines, 
No. 300, of the southern division of the London and 
North-Western Railway, was tested by Messrs. 
Marshall and Woods, and an account of the trials 
was given at some length by the late Mr. D. K. 
Clark in his books on “ Railway Machinery,” 1855 
and{1 860. 


Mr. D. K. Clark’s engines of 1854-1856, the first 


Tue EnGmeen” 


FIG. 4—SINGLE-DRIVER OF 1849 


In 1860-1862 the firm built thirty double-framed 
goods. engines for the Midland Railway to Mr. 
Matthew Kirtley’s design, one of which was sent 
to the London Exhibition of 1862. They had 
5ft. 2in. wheels and I6in. by 24in. cylinders. The 
inside frames, as in many enginés of that ‘period, 
extended only as far as the front of the fire-box, 











FIG. 5—SINGLE-DRIVER TANK ENGINE, WATERFORD AND TRAMORE RAILWAY, 1855 


to be used on the Great North of Scotland Railway, | to which they were attached by’ angle irons. 


' work, built in 1856. They afterwards came into the pos- 


session of the Paris, Lyons and Mediterranean Railway. 
For four-wheeled engines they were decidedly heavy 
for that period and weighed over 29 tons in working 
order. The outside cylinders were 164in. by 24in. 
and the wheels had a diameter of 4ft. A peculiar 
feature was the length of the side tanks, which 
extended considerably beyond the front of the 
smoke-box. 

A few engines were built for a railway in the north 
of Spain in 1862, shortly before the firm ceased loco- 


| motive building. 


The only engines built for British Overseas 


| Dominions were sent out in 1855-6. Some of the 
| earliest engines in Australia came from Messrs. Fair- 
| bairn’s works. They were of three classes, for the 
| New South Wales railways, and consisted of two 


“single” passenger engines with outside cylinders 
15in. by 22in. and 5ft. 6in. drivers; three 0-4-2 
mixed traffic engines with inside cylinders I6in. by 
24in. and 5ft. 6in. coupled wheels ; and a smaller 
0-4-2 goods engine. The East Indian Railway had 
a number of engines of the two earliest types in use 
on that railway, viz., 6ft. 6in. single express engines 
with inside cylinders and frames, and 0-4-2 goods 
engines. 

The following list gives at least, 90 per cent. of the 
engines built from 1839 to 1862 by Messrs. Fairbairn. 
Of the remainder a few will probably have been engines 
for collieries and industrial works and a few sent 
abroad, of which the writer has no information. 


For English railways 269 
For Scotch railways « 4A 9 29 
For Irish railways .. -- ++ ++ «+ ++ 58 
For European railways .. SE Fe, ghee 
For Indian and colonial railway eee .viflsas 0/36 

392 








ARISING out of the accident near Godley, on the Great 


This | | Central Railway, mentioned in this column on the 6th inst., 


There were | method of construction, which was, however, not | | in which a goods guard was seriously injured, be win bo 
eleven 2-4-0 passenger engines with outside cylinders | die to Messrs. Fairbairn, naturally called forth a | | tion, has been made that first-aid equipment sho Y: 
carried on all passenger trains. We would say that this 

15in. by 20in. and 5ft. 6in. coupled wheels, and five | | good deal of criticism at the time. ‘Nevertheless the | uipment, together with rescue appliances, is carried 
similar goods engines having 5ft. wheels. engines were so good that eighteen of ‘them are still | on an express trains, but in practice might not only be 
The Lancaster and Carlisle Railway had four at work on the Midland ; but Mr. Johnson, in rebuild- | extended to all passenger trains, but to the vans of goods 


“ single-driver ” express engines with 6ft. wheels, | ing'them, carried the inside frames back to the trailing ' trains. 


were also built by Messrs. Fairbairn. 
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THE L. AND N.W.R. .CO’S CROSS-CHANNEL TURBINE STEAMER CURRAGHMORE 


WILLIAM DENNY AND BROTHERS, LIMITED, DUMBARTON, BULLDERS 
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The T.S.S. Curraghmore. 


No. I. 


THE designing of cross-Channel steamers is a 
fascinating study. Each owner has his own problems 
to tackle connected with entering and leaving port, 
and each one has his own ideas about “‘ looks” and 
so on, whilst all, whether on the East, South, or West 
Coast, have toface the difficulty of shallow water on one 
side or the other. As far as ** looks”’ are concerned, 
from Dover westwards and on round to.the northward 
all the vessels, as well as many on the East Coast, 
except some of the intermediate boats, have the same 
general features of two masts and two funnels and 
a high bridge forward, but there is a good. deal of 


variation among them with regard to the diameter, | 
height, and spacing of the funnels, a point which just | 
| economical ship, and in very great favour with those | 


makes all the difference in smartness of appearance ; 


the single funnel and mast of the Brighton boats | 


Seaford and Sussex has not been repeated. 

The London and North-Western Railway Com- 
pany’s boats from Holyhead have since the fine old 
16-18 knot paddle boats Lily, Violet, Banshee, Rose, 
and Shamrock been built on the now standard arrange- 
ment, and rather fat and closely spaced funnels are | 











the main deck. As is common with high speed and 


| Shallow-draught ships, she has a plate keel and single 


bottom throughout. Two continuous decks are 
fitted and seven water-tight bulkheads, each with 
a Stone-Lloyd oil-pressure closing door. The maxi- 
mum draught aft allowed under the specification 
with.120 tons of deadweight on board was 11ft. 9in., 
or 11lft. 6in. with the forward trimming tank full. 
The contract calied for a speed of 20.5 knots on the 
measured mile with all five boilers under steam, or 
19 knots with only four boilers in use, and so liberal 
were the builders that on trial the Curraghmore did 
21.159 knots at full power, while with only four) 
boilers she actually exceeded the full power contract | 
speed by nearly half a knot, doing 20.988 knots. | 


wondered at that at service speed she is a most 


who have charge of her. 
The first-class passenger arrangements are excellent. | 


Forward there is a very prettily decorated dining | 
| definitely settled to the satisfaction of the shipowner 


| by two ships of the same deadweight capacity and 


saloon the full width of the ship, and a number of 
double-berth cabins anda ladies’ cabin to sleep 130 in 
all, the whole accommodation being arranged in what 
must be becoming almost a standard style, as it all 


favoured, erring, we think, on the side of too great struck us as being so familiar that we could find our 


diameter, a point which not only affects their looks, way about without any guidance. 


Two_ special | 


but which tends to cause eddies which are apt to/| cabins de luxe are provided on the upper deck for 
prevent the smoke from the forward funnel getting | those who are prepared to pay for the luxury of com- 
away, and so lead to the precipitation of soot on the plete privacy. The third-class accommodation is 
boats and deck to leeward. | arranged aft, and includes the somewhat unusual 
After the days of the paddle boats, the North- | features of a special ladies’ cabin, a dining-room, a. 
Western in the late 1890’s carried on its Holyhead- and smoke-room. Beneath this deck the cattle | 
Dublin service with a quartette of 21-knot boats, | are carried, but the ventilation has been so well | 
the Anglia, Cambria, Hibernia, and Scotia, of which | | worked ‘out, as indi9ated on the main deck plan in 
the Anglia and Hibernia were lost during the war. | the Supplement, that.there is no trace of smell in 
This diminished fleet is being replaced by four new | the p tion. A sloping wharf is 
25-knot boats, 390ft. in length, and carrying the same | | arranged to allow the cattle to walk to and from 
names, with the desire of perpetuating the memory of | their accommodation. The Board of Trade pas- 
the original vessels on the service, which were 14-knot | | senger certificate allows for 495 first-class and 581 
boats about 200ft. long, and started running in 1848. | third-class All deck and 's i. 
The last Scotia has accordingly been renamed | are on @ most complete scale, and all of the best, 
Menenia, and the Cambria the Arvonia, and with| submarine signalling and Marconi apparatus, of 
these and other changes we shall be puzzled for a time | course, being supplied. 
to get back to the old familiarity with the ships of | One other odes remains to be diseussed before we 
the various services. In 1894 the company improved | deal with the machinery. _ As will be scen from the 
the Holyhead-Greenore service, started in 1873, by | illustrations, the Curraghmore re &@ cruiser stern. 
purchasing three 280ft. 18-knot boats, the Rostrevor, | We rather gather that neither the builders nor the 
Connemara, and Galtee-more, to deal specially with | owners are anxious to repeat it, the former as they 
the cattle traffic, as well as with passenger traffic. | do not consider that there is anything to be gained by 
In 1908 the Rostrevor was replaced by the Rathmore, its adoption, the latter on the score of appearance. | 
in 1912 the Connemara gave way to the Greenore, | We are rather inclined to think that both these views 
and in 1914 a new ship, the Curraghmore, with-which | might be subject to some qualification, according to | 
this article particularly deals, was ordered to replace | the exact shape of the above-water body in the one 
the Galtee-more, but the war put a stop to all work | case and the form of. water-lines leading up to it in| 
upon her, with the consequence that she was only | the other. The cruiser stern may take the form 
placed on the service in October of last year, and she | of flat under-water body with a broad rounded turn up | 
is now one of the best boats on the station. | to the deck lines, or of a fine V-shaped under-water | 
She was built to Lloyd’s special A 1 class for Irish | body with a more.or less sharp point just above the | 
Channel service by Wm. Denny and Brothers, Ltd., | water- line, and in both cases the side view may | 
of Dumbarton, who have built eight other ships | present a nearly vertical outline, which would give | 
for the company’s fleet, and who are building the four | more deck room, or one raked considerably forw. ard | 
new ones. She is 310ft. long on the water-line, 40ft, which would. look better, but waste space. It un- 
in moulded breadth, and 15ft. 6in. moulded depth to | doubtedly does require just the right rake and just 





the right shaping of the point to produce a pleasing 
effect, though even then, perhaps, such a stern could 
never equal that lovely counter of the old P. and O. 
boats, Peninsular and Oriental, of the end of last 
century. Such elegance, however, would hardly do 
for a Channel boat, which has to do so much coming 
alongside. If we are correct in our representation 
of the builders’ views, we find it hard to reconcile 
them with those put forward by Mr. P. A. Hillhouse 
in his recent paper before the Institution of Engineers 


_ and Shipbuilders in Scotland, in which he categorically 


states that in a 550f1. long vessel to carry 2800 tons « f 
cargo, in addition to passengers and stores, at 18 knots. 
and including water and fuel for a voyage of 3000) 
miles, the cruiser sterz ship would only require 


With this ample margin in hand, it is hardly to be | 15,675 horse-power, agaimt 17,650 for the counter 


stern, the block coefficient being 0.637 for the cruiser 
stern against 0.677, and the Admiralty coefficients 
| 272 and 245 respectively. The advantage of the 
‘eruiser stern he attributes to the increased effective 
length of the ship. We should like to see the question 


the same in all respects except for the sterns, being 
built and put on the same service. 








Pinions and: Shafts for Double 
Helical Gears. 


By WILLIAM J. KEARTON, A.M.1.N.A. 


In turbine reducing gears in which the pinion shaft 
is supported in three bearings, the ideal design would 
be that in which an equal intensity of pressure on all 
bearings could be assured. The problem of deter- 
mining the bearing loads in such a gear is statically 
indeterminate. The pinion and its shaft are in the 
condition of a continuous beam loaded with tooth 
pressures in one direction and by bearing pressures 
in approximately the opposite direction—usually 
effect of the weight of the pinion and shaft can 


nc Gaus . the cross-section of 
its length. 


"he Pricey the 1 ‘acting on the pinion as a 
"of the tooth pressures, the weight of the pinion 
bei: 


ng neglected. 
If T = Tangential force ap: 
of the pinion teet 
5 Res Resaltent force at the mean radius (normal 
to the face of the tooth). 
»» a = Helical angle, 7.e., inclination of the teeth 
to the axial direction. 
,, 0 = Serni-angle of the teeth as seen in a section 
normal to the spiral. 
= Semi-angle of the teeth in a section normal 
to the axis. 
Then g = tan-'(tan 6. see a), and R = T see 9. 
If ¢ = 45° and @ = 14.5°, then 9 = 20° 5’ about, 
land R = 1.0647 T. 
The equilibrium, of ‘the pinion shaft is not, affected 
by the addition, at its axis, of two forces R, and R,, 


d at the mean radius 


» 2? 
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each equai and parallel to R, but opposite to each 
other in sense. Then R and R, form a couple equal 
to the torque applied, and R, is the resultant load 
on the pinion shaft’in a plane passing through the 
axis. 

It has sometimes been assumed that the pinion 
shaft. is in the condition of a continuous beam on 
three supports, and carrying a uniformly distributed 
load. Then the central bearing supports five-eighths 
of the total load, while each end bearing takes three- 
sixteenths of it. Obviously, since the pinion is not 
of uniform section and since the nature of the loading 











“The Examen” 


FIG, 1 


is quite different, this approximation is only a rough 
and inaccurate one. 

Fig. 2 shows the leading proportions of such a 
pinion and shaft, also the load, shearing force, and 
bending moment curves. It is clear that, if the 
supports for all three bearings are perfectly rigid, and 
if the bearings are in perfect alignment when the shaft 
is in the unstrained condition, the points A, D and E 
will always remain in the same straight line. More- 
over, the loading and straining conditions of the 
beam from D to A are identical with those from D to 
E; and hence the tangent at D will pass through 
the points A and E. In other words, the deflection 
of A below the tangent at D is zero. 
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Hence, if a be measured from A: positive to the 
right, s 
AS ek vai wrens 
~~ £1 
where M = bending moment at any section, 
» E = modulus of direct elasticity, 
» L = moment of inertia at any section. 

In drawing the diagrams.of Fig. 2, and in obtaining 
the following results, it is assumed that the rate of 
loading of the ‘pinions is' constant, that the rate of 
loading of the journals is constant, and that the dis- 








continuities in section can be ignored. 


7} the value of k which satisfies the equation gives the 


Let L = Jength of each pinion, | ita [Oe 
me : all | ratio of J, to J,. 

ss i if —_ + ape ar prem. of conan ‘aol | Values of k have been found for varying values of 
iy ge bie cat bf inertia of pinion units. |” with m constant, and the results are shown in Fig. 3, 
"1: Ae oe. ent as aaa | the curves being drawn for values of m between 
r : * | 1 and 2, and for values of » between 0.04 and 1.0. 
a : | Fig. 3 shows that the proportions are very slightly 
eae _ affected by variation of m, especially for the lower 


. P 20pitdbddre Spée) int length? ef! pinions in | arte = ‘ are they vary considerably with any 
The chief stresses in pinions and pinion journals 
2L | are due to the following :—- 
| (a) The bending moment M caused by the tooth 
"and bearing loads, inducing tensile and compressive 
stresses in the main. If the proportions are determined 
| in accordance with the foregoing method, then the 
| actual bending moment at any point may be deter- 
| mined either by calculation or by graphical methods, 
because the conditions of loading are known. M 
may be written as » P L?, where » is a constant for 
Hesits a particular value of m and n. 
| ' Let: M, = maximum bending moment in pinion. 
| jogs M, = maximum bending moment in journal. 
ae ee A FO 
| and Ms = us PL, 
Values of u, and », have been calculated for different 





‘ L-Load Curve | values of m and n, and the results are shown graphic- 

c A | ally in Fig. 4. An inspection of the curves in this 

/ hy é aa | figure shows that for small values of » the values 
/ * f of 4, are fairly high, while the values of », are low, 





and that as m increases», diminishes, while », in- 
, F r 7 63h |ereases at a greater rate. When the journals 
om ce wy, ee SAN ° A | and pinions have approximately the same diameter, 
: | the maximum bending moments in the journal and 

| pinion are about equal. It is also evident that the 
| coefficient’ »~ is not much affected by any variation 
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Als 
Shearing Force Curve™ ‘{/ 


Fenn Moment oes. | of m. ‘The direct stresses may be calculated in the 
FIG. 2 | ordinary way, and it should be noticed that they are 
alternating. 

(6) The torque, which is a maximum at the driving 
»» p = pressure per inch length of journals in end, and may be assumed to have half its maximum 
pounds, value at the eentre journal. This torque causes 
L shear stresses, which have a maximum value at the 

ee ae ee - Re | outside surface of the journals. 
P 4+h (c) The axial component of the driving force T. 
» N = revolutions per second, | This component causes either tensile or compressive 
,»» Us = surface speed of journals in inches per | stresses of maximum magnitude across the section 
second, | of the centre journal normal to the axis of the pinion, 
»» p = pressure in pounds per square inch of depending on the direction of_rotation. This axial 


component Q equals 4 T. tan a. 


projected area of journals, 
If f, = stress due to bending moment on journal, 


» ’\ =v, xX p (varies in practice from 80,000 








* 160,000), f.{= stress due to axial component of driving 
» a, = diameter of journals in inches. force, 
. a 
Ip Pi P L)tl, 
0:24 b] 


Maximum Bending Momen; in Pinion = |M, =,-PL-° 


” ” ” ” Sha = M =A PL? 
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FIG.*4 


q = shear stress"due to torque in centre journal. 


Then \= % X p=«rd,x N X p= aN X Gyp,or 
Then the principal stresses are given by the formula 





A=wN pi 
: r 
But p =m P. ae ae f= 3th) A/ {2h -Jor-he } 
By expressing M in terms of P and p, integrating where due account is taken of the correct sign of the 


4 > Ma é See p stress. 

oe on f a Bl dz, substituting m for | The use of the curves will now be illustrated by an 
a example in design. Let it be required to design a 

scons. (ht G) ford, and making hr Flee GREP pinion and shaft fox'a marine turbine of 9400, shaft 

eapahion is. obtained. connecting ms endb..:iT ee | horse-power at 2600 revolutions per minute. tates 

for an i j te Fae coe = **, | that the diameter of the pinion is approximate. 
serene wet Dye pnd" = +" 10-7in., and that the allowsble preasure on the teeth 
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is 750 Ib. per inch of width along the line of contact, 
Then the total width of the pinion face is 56. 8in. 
Now if \ be taken as 160,000, then 
160 ,000 »x 60) 
x X 2600 X 750 
O38 


m 1.57 


The respective lengths 4, and 1, depend upon ‘the 
The 


But, +4 = = 18. lin. 


value of n,; 7.e,, upon the value of the ratio hy R 

Pp 
diameter of the journals must, now. be; determined 
with reference to the pressure per square inch of 
bearing area. If this be taken as 180 Ib. per square 
inch, then 


a, — 1:57 x 750 


180 


= 6.53im.; say, 6}in. 
ds 


= ( 6.5 
dp 10.7 


From Fig. 3, when m = 1.57 and # = 0.136, then | 
k = 1.1575; and, since , + 1, 18.lin., we have | 
lL, = 9.Tin. and j= &. 4in. 

By making the usual continuous beam assumption, | 


Lie 7 - and therefore 4 > H..3in.,and J, = 6: 8in. 


= 0.136. 


-_n= 


I, 
= 


The error sshuocieiel by making this assumption would 
cause heavy bearing. pressures in the two outer 
bearings and light. bearing pressures in the centre 
bearing. 

From Fig. 4, when m = 
0. 0533, Mp = 0.1752. 
0.0533 x 750 x (28.4)? = 32,200 Ib.-in. 
0.1752 & 75) X:(28 24)? = 106,000 Ib.-in. 


1.57 and n = 0.136 we = 


and 2 ML = 











| engineers who are not only not 





‘lated curve of bending moments for this example, 


and also that drawn en the continuous beam assump- 
tion. A further extension of the. bending moment 
diagram would previde the designer with a curve of 
deflection should it be required. 








Letters to the Editor. 


(We do not hold ourselves responsible, for the opinions of our 
correspondents. ) 


THE “CIVILS” BILL. 

Simr,—Like your correspondent “ D.”’ in your issue of the 13th, 
I am myself rather surprised at the apathy shown in regard. to 
this matter, although there is a certain t of 
to it—in its present form—already i 

The whole thing is based in reality on. the jealousy of the 
“Civils ’’ to other and—in age—junior associations. This body 
appears to think that no one is any good unless approved of by 
them ; the real facts being that there are numbers of “ civil ” 
bers of their iation, but 





rer 





| are not members of any other body. 
To a certain, extent this body has nobbled certain official 


—— to the extent that: men wanted for a colonial service 


ere required to be A.M. Inst. C.E., whilst the job was such that 
M. I. Mech. E. would ‘be much moré suitable. Also the “ Engi- 
neer”* to the L.C.C. is responsible for the advertisement for 
tenders for the machinery of certain ferry steamers. Using the 
term in its narrow sense, what does a “ civil” engineer know 
about it ? Both these examples are from your recent advertise- 
ment pages. 
_ The history of our profession is crowded with examples of 
men who, starting life in one branch, have been forced or led 
into another in which they have done good work. Asan example, 
one of the largest and most successful gold mining concerns of 
South America was managed for many years by a man who 
































(i) Actual Curve of Bending Moment. 





(2) Curve of Bending Moment on assumption 
that Pinion-Shaft isin the condition. of 
a Continuous Beam on three supports and 
carrying a uniformly distributed load. 


if 
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Fig. 


If it be assumed that the pinion shaft be solid— 
as it generally is, except in high-powered naval work— 
then these bending moments produce stresses in | 
the centre journal and pinion of 1200 Ib. and 8860 Ib. | 

| 


per square inch respectively. 
The torque in the centre journal is 114,00 lb.-in., 


5 


originally jommed the concern as foreman mechanic in charge of 
| the workshops and other mechanical work. 

You cannot divide engineering into water-tight compartments. 
There is any number of jobs with only room for one man—-and 
one set of fees and salaries ~which involve something of all three 
Is it suggested that a “ registered 
re E.” should be in charge of the whole and subordinates with no 





hes of i ing 


and produces a maximum shear stress of 2120 Ib. | | prospect of a better position and. sinall share of the fees find 


per square inch. Also in the centre journal there is | the ‘ 
the axial comiponent of the driving force, which | special departments ? Would they do it? I guess not ; 
amounts to 21,3001lb. and produces a stréss of | _ would be fools if they did under such conditions. 

| would not myself. 
| ledge for himself at his own cost, as he could not possibly be an 


640 Ib. per square inch. This stress is tensile or com- 


pressive according to the direction of rotation and 


handing of the pinion teeth. 


Hence we have f, = 1200, f. = 640, and g = 2120. 


It may be shown (1) that with a tensile axial com- |’ 


they 
I certainly 
The “ registered ”’ man could find the know- 


Three men drawing three 





| expert in all branches of. ing. 


| sets of fees and represented by three. clerks of works would be 
2 ears if the work was carried out at all. 


In the same way 
“ registered ” consultant, if his works are of any importance, 


‘registered ” C.E. the knowledge which he lacks of their 


ponent the greater principal stress alternates between | has to be represented on the spot by a man who does just the 
3060 Ib. per square inch tension in the top. fibres | Same work as one who, on larger works, would be called resident 
and 2590 Ib. per square inch compression in_ the ae: 4 2 ; 
bottom fibres ; and (2) that with a ¢ ompressive axial | ow, either the consulting engineer must put up with a young 
component the greater principal stress alternates | | man with small practical experience of contract work or with an 
hevnenst 2000 tt g Pp <7 ‘ thy to | older man who can, and commonly does, insist on @ certain’ free- 
n per Square jne nsion in the »P | dom of action within the limits of the contract specifications. 
fibres and 306° Ib. per aeery inch compression in | Such “freedom.” :commonly lands the clerk of works in a great 
the bottom fibres. | deal of extra work and worry for which he is not paid, but which 
These stresses appear fairly low, but it must. be | Teult®’ in the, prompt dealing with ‘difficulties-sometimes due 
remembered that they are high-frequency alternating | to the. ‘* consultant’s faulty specifieations—and is always good 
stresses. Th3 pinions and shafts’ are, however, | for the job, as giving the man in immediate charge of the, work. a 
? personal interest in its success. 
usually made of a high-tensile steel, subjected ‘to |: ynder' this silly’ * Bill” ‘such an older man, who would not 
special heat treatment with the object of making it | dream of cramming: for an examination, would certainly not 


fough and uniformly hard, Fig.,5 shows the oleh | assist the consultant nnless he were paid for the extra trouble, 





Why should he, being, as he would be, gupeenenily relegated 
to an inferior position ? ‘The obvious result would be that if the 
work were done at all it would cost more, and therefore tend {, 
prevent work being undertaken at all, and the consultant would 
have to put in a, great deal more work and care in drafting his 
specifications than he does at present. In fact, he would have to 
be precise to a degree that in many cases is impossible fro, 
physical causes alone. “*D.’’ s its that the ‘‘ Civils ” should 
confine their attention to men dealing with railways, docks, 4. 
Every branch of engineering involves “special” knowledve, 
but it is all engineering and rests on the primary basis of mech. 
anics, applied and theoretical.| The special knowledge called {v, 
is often much more trade than technical. Thus an important 
port is usually served by an who is per tly ident i- 
fied with the port and its c ial d ds. On its technics! 
side his work is much more that of a business man than of a 
scientific. As an example, given a knowledge of the special 
properties and behaviour of brick and stone, what difference |, 

there between the design of a dock wall to resist a given thru-t 
of earth and the design of the arm of a radial drill to resist th. 
tool thrust. There is not the slightest difference in the calcula 

tions of both, except perhaps that the latter has to be in more 
detail and involves considerations of deflections of the beam. 
Again, railways. Most of the special knowledge required is noi 
in any sense scientific, but is purely common sense busines-. 
No “scientific ’”’ knowledge, for example, is required to so place. 
a signal as best to be seen by a driver. As regards construction 
there is really no reason why a mechanical or electrical engineer: 
could not ‘‘set out ” a curve quite as well as any civil railway 
engineer, provided he knew how to handle the special instru 
ments used, which familiarity-of-use opportunity or necessit,\ 
or both may give toany man who started as a mechanical engi 
neer and which necessity brought to me. 

This Bill is one which should be opposed as bad for the Stat. 
and our profession in general. It is quite unnecessary in view 0! 
the work done well by our profession. When failures have 
occurred they are the responsibility of men who in any case are 
beyond the reach of “ examinations "’ or ‘* registration,” ‘and no 
technical examination can prove the possession of common 
sense, an everyday requirement of our profession. 

To conclude, this Bill is promoted for wholly personal reasons 
of professional jealousy and by people who think on the lines of 
tea planters, who were in the habit of advertising for young engi 
neers who must have been educated at a “public school.’’ 
Virtue was its own reward, and the social position of the young 
man carried a suitably low salary. Gro. T. Parpor. 

Angmering, February L5th. 
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Str,—I have read one or two letters in your journal re the Civils 
Bill, and I note the object of the Bill is to make it impossible 
for any one to give advice and recover fees unless he is a member 
of the Institution.of Civil Engineers—just as in the case of 
lawyers and doctors. And very nice, too, from the ‘Civils’ ”’ 
point of view, for then they would be able to collect fees whether 
their, work was good, bad or indifferent, just as is being done 
every day by the two brother professions. 

T have read somewhere that the great Dr. Abernethy once 
said he could die happy if he could only be certain that he had 
not killed more persons than he had cured. I eannot recall 
having read or heard of any similar regret having been expressed 
by a lawyer, but I do remember many years ago, a well-known 
one getting into trouble for—it was alleged-—-trying to implicate 
an innocent man in a murder case with the guilty person’s 
confession in his pocket, I have no doubt that both Dr. Aber- 
nethy and the lawyer referred to collected their fees. 

Both professions are great trade unionists, and are much 
opposed to any sort of dilution, as witness the fact that a most 
clever man in the way of curing flat feet, &c. &c., with which 
so many of our soldiers suffered, and who is or was sought by 
doctors themselves, although he offered his services free, was 
not allowed to give such services owing to the opposition of the 
medical profession. Oh yes, the “Civils” have their eye to 
b right gh 

Then, after reading the letter in your last issue—February 
13th—I turn to “Random Reflections,” and read that part 
about ‘“‘ More Centenaries,”’ and note that it is of interest in 
passing to reeall that the gauge adopted was 4ft. 8}in., “ the 
gauge to which George Stephenson, who, having displaced the 
incompetent Overton, was civil and mechanical engineer to the 
line,” &c. &c. Then I turn to Munro's “ Marine Engineers’ 
Annual for 1919,’ page 91, and gather from an article by Mr. 
A. E. Seaton that George Stephenson was a fireman, and so | 
cannot help thinking that it was particularly fortunate for George 
Stephenson, and much more so for the rest of humanity, that 
the ** Civils’ ”’ Bill had not become law at that time. 

I gather from the same source that Bramah was a blacksmith 
and maker of locks; serew-propeller “Smith,” the man who 
patented a good workable propeller and got the Archimedes 
built, was a farmer; the inventor of the chronometer and 
winner of the King’s Prize for it was a gardener ; and after giving 
many more similar instances, Seaton says, “and even in our 
day we have had very many valuable additions made to our 
knowledge by men outside the profession "-—which all goes to 
show how much more liberal we are than the members of those 
other professions who would monopolise that, adjective for 
their own. 

Then, again, I think of the bright young worfks manager, 
a Whitworth Scholar, and a top-notcher at that, and | 
have no doubt could pass the “ Civils ”’ examination on his head, 
and who because a id old ‘tillwright would not climb up 
a ladder and tigh ‘ket scréw of a pulley running at 88 revolu- 
tions per n-inute, clicked the spanner out of his hand and tried 
to do it himself, and who, in addition, when putting down a 
huge chuck lathe, when it was pointed out to him that the slide 
carrying the rests, which ought to be parallel with the 
chuck plate, was .2 out, said “That’s near enough ”-—he, too, 
I suppose, would be allowed to practise and recover fees. 

I should really like to know what epoch-making invention 
has been brought out by a civil engineer of recent times. Take 
the motor car trade, now one of the most important in the 
country. What have the “ Civils” done towards making it 
so, and especially in the early days ? Why, it was all the work 
of enthusaistic bicycle makers and bicycle riders, as are all the 
latest high-grade. machine tools for rapid production, to say 
nothing of the tremendous advance in the quality of the 
materials employed: 

Again I say, it,was all due, to enthusiasts who risked their 
money, and. their necks too, in their great. desire to obtain light - 
ness with strength, and thus unconsciously perhaps contributed 
in no small Way. to thé most epoch«making invention of all time, 

; the hedvier-than‘air machine, |: 

iol ‘well remembet the time, when reports reachdd this country 
of the, Wright, brothers, haying flown, I also remember. there 
were doubts expressed, about. the, genuineness of such reports, 








0 


es 
— 





gated 
if the 
‘nd to 
would 
1g his 
hve to 
from 
hould 
3, Ke, 
ede, 
nech. 
id for 
rtant 
lenti 
nical 
Ola 
ecial 
ce is 
Arust 
t the 
ula 
nore 
Par 
not 
nes~ 
Nace 
tion 
neer 
way 
tru 
sit, 
ngi 


fate 
WV ot 
ave 
are 
| no 
non 


ons 
s of 
igi 
sl.” 


ing 


rils 

ble 
eT 
of 


er 
ne 


ce 
acl 
all 
xl 
ym 


Fr. 20,1920. 


THE ENGINEER, 


189 








and I have no doubt that there were M. Inst. ©. E.’s just then 
who could whip out their slide rules and prove to their own 
satisfaction that it- was impossible for any machine to develop 
such power Within itself'as would enable it to leave the ground, 
and that a man might as well try to lift himself up in a bucket, 
and [ gather froma letter by Lord Fisher to The Times only 
recently it was actually so, viz., that when flying was suggested 
those who ought to have known best said it was madness to 
think of such a thing, and thus you see if the Wright brothers 
had submitted their designs to a civil « , it is a tho 

to one they would have been condemned, and he—the civil 
engineer—could have demanded his fee, and hé would have 
been wrong, notwithstanding that he ‘had all the advantages of 
knowing all about Charles’ law, Boyle's law; Ohm’s law, British 
thermal units, strength of material, &e. &c... Why, when one 
comes to think of .it, it would,be more to their credit if civil 
engineers felt thoroughly ashamed of themselves rather than seek 
such power as they propose, 

Then, bg a “ Civils’” Bill, why not an A,S.E. Bill, a 
Carpenters’ Bill, a Bricklayers’ Bill, &c. All the above are being 
roundly abused because they refuse in cases to be diluted, and 
yet the “ Civils ” seek powers to make it punishable by law for 
anyone who is not a member of their Institute to practice. 

February 17th. J. G. 8. 





TRISECTION OF AN ANGLE. 


Sir,—I have been examining the approximate solution pro- 
posed by Mr. Reading in your issue of the 13th inst, An 
analytical investigation is too cumbersome, but a direct arith- 
metical test, taking various values for the angle to be trisected, 
is quite simple. Taking angle A OB = 0°, 10°, 20°—180°, 
I find that the values of A.O E’ differ very little from the actual 
value of one-third AO B. All the errors are positive. . Working 
to a degree of accuracy of half a minute, I find that for a value 
of AO B = @ the error is zero; from 10° to, 40° the error is 
negligible ; at 50° and 60° itis 4’; at 70°, 1’; at 80°, 1}°; at 
90°, 2’; at 100°, 3°; at 110°, 3’; at 120°, 4’; at 130° to 150% 
43’; at 160°, 4’; at 170°, 2)’; and at 180° the error is zero. T 
have worked out the error at 140°—approximately. the point of 
maximum, error—more closely and find it-to be 4’ .42*. 

The reference to the problem of dividing ‘up a circle into a 
given number of equal parts reminds me of a purported geo- 
metrical solution shown me some years back. A B, the diameter 
of the given circle, is divided into n equal parts—n being the given 
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divisor. From C the vertex of an equilateral triangle described 
on A B a line is drawn through the second point on the diameter 
AB, cutting the circle at P on the far side of the diameter. 
Then the are A P is approximately the nth part of the circle, 
i.e., the angle A O P is approximately 360° — n.. A calctilation 
of the real value of the angle A O P obtained shows that the 
solution is correct when n = 2, 3, 4, 6, and also infinity, and that 
the errors are reasonably small all through the range, small 
enough not to be detected by a geometrical test. The errors, 
in minutes, found by calculation for various values of # are as 
follows :- 


n=2 3 4 5&6 7 8 9 10 nl 

0 0 0 — 2 Ob Be 1M. +7" +92" + 20’ 
n= 12 16 20 24 28 32 36 
+ 29° +4 35° 4/40% 4. 38° 14) 3%. + 30% + 34/ 

n= 40 60° 9.84 «104 204-404. 1004 co 

-+ 38’ 4 26" 4. OBR 4+ 18 8" +. Oy 4 OO. 


Jno. B.. CHamBers. 
London, 8.W,, February 15th. 





Sir,—The construction given by your correspondent Mr. 
J. W. Reading is of some practical interest because of its great 
accuracy. ‘The error in it is quite imperceptible in a diagram. 
The following analysis of the construction may be considered 
worth putting on record : 

With the notation of Mr. Reading’s diagram, if the length 
OD be called a, thn DM =a, DH = $a, OG = 1a/4; 
and if the angle BN O'G = 9, the geometry of the diagram 
shows that 

tanDO A = tan BY OG = 7 sin @ = (1 + 7 cos 6.) 


tan 2 MOC =tan MDE' = tan B"D'G =7 sin 0 
+ (5 + 7 cos 9.) ; 
Consequently, Mr. *s assertion is that 


tan -!7sin 0 = ree arom see ee) 
which is obviously untrue for general values of 0. 
‘The result of solving the trigonometrical equation— 
3 tan~! 7 sin 0+ (5 +7 cos 6) = 2 tan-! 7 sin @ 
tn (1 + 7,c03 6)... 
is ain 6.= 0, cos. § = 1, or cos @ = 74/7. 
Henge it follows that the construction is accurate only when 
D QA js zero or a right angle, 


By differentiation with respect to 0, it may be shown that the 
difference’ +DOA— MOC is a’minimum when cos 0 = 1, 
and is # maximum when cos 6 =}. The exteme value of 
cos 0, when DO A is a He angle is —}, and the difference 
then vanishes. 
Hence .the -difference is greatest when cos § = } and its 
value tairthew 

rok tan—) 49 4/6 + 12188 = 0.deg, 5 min. 38.5 
The following expansions show the degree of pees 72: of the 
construction for small values of 6 : 

 ¥fan-17 sin’ §-= (547 cos 6) (7/24) 0-4 (35/103625 68 

+ (101/497664) 6° ; 

} tan—! 7 sin 6—(1+7 cos 0)=(7/24) 0+(7/1536) 6% 

+ ('7/98304) 05 + 
Of course, the reason why the Greek geometers, mentioned 
by Mr. Reading, were. compelled; to use curves other than 
straight lines and circles in order to obtain an exact trisection, is 
that the problem of trisecting an arbitrary angle is equivalent 
to the problem of solving an irreducible cubic ; and it is con- 
sequently incapable of solution by a straight line and circle 
construction. 

G. N. Watson, 8e.D., F.R.S. 

The University, Birmingham, February 14th. 


BOILER EXPLOSIONS. 


Smr,—I was very pleased to read Mr. Cauthery’s letter in 
your issue of February 6th on the working of the Boiler Explo- 
sions Act, which, as will be remembered, was drawn up by the 
Manchester Steam Users’ Association and piloted through 
Parliament by its then President, the late Mr. Hugh Mason. 
This is the only Act under whieh boiler explosions have up to 
now been inquired into, the Homé-office under its own Factory 
and Workshop Act, 1901, having, as far as I know, never ordered 
an investigation. Soon after the passing of the latter Act, an | 
attempt was made to mix it up with the older one, but it was | 
pointed out that if inquiries into boiler explosions were to be | 
earried out jointly by the Board of Trade and the Home-office, | | 
the presiding’ commissioner would have to.be an engineer, | 
instead of a lawyer as now. Since then he rules out all questions 
whieh might be interpreted as arising out of the-Factory and | 
Workshop. Act I doubt very much whether Mr. Cauthery’s | 
suggestions would be found workable, and, if attempted, I | 
almost fear that they would make matters worse. We do know 

that the intention of the Boiler Explosions Act was to vest in | 
the Board of Trade the duty of continuing the valuable investiga- | 
tions into the causes of boiler explosions which had been initiated 
by Sir William Fairbairn and had been continued by various | 
bodies. But of the Factory and Workshop, Act we only know | 
that under it inquiries can be held into all sorts of accidents. | 





We also know that this Act lays down certain conditions, and 
the chances are that although the president of a commission of 
inquiry would have to be an engineer, he would have to concern 
himself far more with the interpretations of an admittedly 
vague Act than with the technical causes of explosions. There 
is, in fact, no suggestion in this Aet that inquiries under it are 
intended to be for the purpose of adding to our knowledge. 
If, therefore, an Act which is not allowed to‘inflict punishments, 
though it may order costs to be paid, has been changed into 
what might be called a continental. court of justice, with its 
cross-examining judge, what would happen if inquiries were 
held under an Act. which invites the commissioners to inflict 


of 250 horse-power. We solved the problem of the compressor 
by means of s recuperating air turbine—hased on the theory. of 
Monsieur Constantin, the well-known aero-dynamic engineer. 
This turbine had the same diameter as the largest diameter of 
the fuselage, and: was placed in front-+as shown inthe accom- 
panying drawings. ‘The forward movement of the aeroplane 
actuated the turbine which gave motion to a pistén compressor, 
having a cepecity slightly superior to that of the two “ pro- 
pulseurs,” which were placed at each side of the fuselage frame. 
An auxiliary compressed air reservoir allowed of the aeroplane 
being started; and was recharged during flight. The totai weight 
of the apparatus and accessories was the same as that of an 
engine and propeller of 250 horse- 4 

We were not, however, satisfied with this solution, and we 
invented and patented several self-compressors, of which one is 
especially interesting from the fact that it has no moving parts 
except in the oil feed pump. The fuel is delivered into the com- 
bustion chamber at a presure only slightly above the afmo- 
spheric. In internal mg, & certain initiel com- 
pression is necessary to obtain a sufficient thermal efficiency. 
This efficiency, however, does not depend upon the absolute 
compression, but upon the relative compression ; ; that is to 
Say, upon the ratio of the compression in the combustion or 
explosion chamber to the pressure at the exhaust. The diffor- 
ence in these two pressures should be as great as possible, in 
order to obtain the maximum thermal efficiency. As the 
temperature rises with the increasing difference of pressure, we 
are limited, in the case we are now dealing with, by the melting 
temperature of the refractory lined walls of the chamber in 
which there is a ti busti We must therefore 
employ a self-injection of the mixture and exhaust the burnt 
gases in a rarefied medium. 

We have solved the problem in the manner shown in the 
following sketch :— 
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The apperatus moves in the direction of the arrow F. A 
certain quantity of air, regulated by the section of the aperture, 
penetrates through the conieal passage d and enters the com- 
bustion chamber. The effect of the cone automatically trens- 
forms the velocity of the air into pressure slightly ebove that 
of the etmosphere. The fuel is injected by a feed pump similar 





fines on people who may have misunderstood its meaning ? 

On the whole, I think the best plan would be to continue to 
hold inquiries under the Boiler Explosions Act in the spirit in 
which it was framed. It directs that auch indpaitins shall be | 
held by “‘ one or more tent and i d i or | 
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to that at present employed in aviation. ‘The series of convergent 
cones PQ RS constitutes a depression intensifier, which is a 


well-known device for regulating turbines, and the burnt gases 


finally exhaust at the end of the tuyere in a rarefied medium, 
| whereby the relation of the compression and exhaust pressures 


tically conversant. with the manufacture and | is mede sufficiently high and compatible with the temperature 
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working of boilers.” The Board of Trade is, therefore, not 
bound to appoint its own Surveyors in rotation to make these 
inquiries, nor is it bound to order formal inquiries, nor if it 
orders them is it bound to give the presidency to a lawyer. 
: C. E. STROMEYER. 
Manchester, February 11th. 





PROPULSION OF AEROPLANES—THE ‘“ PROPULSEUR 
TROMPE.” 
[TRANSLATION.] 

Sm,—As Mr, Walmsley justly remarks in his letter in your 
issue of Januafy 23rd, it may bé useful to employ an guxiliary 
compressor and an, engine actuating the compressor in order to 
-work the apiceasell Trompe, of which THe ENGINEER has 
published a photograph, When we presented the apparatus to 
the French Minister of Inventions in May, 1918, we were asked 





to prepare plans of @ " propylsqur ” suitable for an aereplane 











’ 


Swain Sc. 


resistance of the refractory lined chamber and the tuyere. The 
expansion of the burnt gases then takes place in the series of 
cones constituting the “propulseur trompe.” ‘The power 
absorbed for the compression necessarily retards the advance- 
ment of the aeroplane to a certain extent, since this power is 
automatically deducted from the energy of reaction. The only 
difficulty is the starting of the apparatus. This can be effected 
by a compressed air cylinder or by some other self-starting device. 
Nevertheless, it must not be overlooked that the apparatus can 
only be efficient at high speeds, and that it has only been con- 
structed, so far, for laboratory tests. 
Paris, January 31st. 





H. F. Menor. 








» Tue latest S nee regarding coal mining in Alaska 
suggest that th has now obtained a substantial 


footing, The goodies 3 in 1918 was 75,606 tons, a& com. 
pared with 53,955 tons in 1937, 
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The Gyroscopic Compass: A Non- 
Mathematical Treatment. 
No. VL.* 
THE QUADRANTAL ERROR (continued). 


In the preceding article we showed that rolling and 
pitching when the ship’s course is a cardinal one have | 


| north-west course. When the ship rolls the compass 


oscillates in the path AD, a path, that is to say, at 
right angles to the ship’s centre line and curved 


| upwardly by reason of the fact that the compass is 
| mounted above the rolling centre of tho ship. The 
| axle of the compass during this movement tends te 
' point steadily towards the north under the action of 


the directive force. The wheel therefore oscillates 
from A to.D with its axle askew relatively to the path 
of oscillation, and not at right angles to it, as in Fig. 29, 


| or parallel with it, as in Fig. 30. The oscillation A D 
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FIG. 29 (Reproduced)—ROLLING ON WN. COURSE 





no effect upon the steadiness with which the axle of 
the gyro-compass points towards the north, so far at 
least as the “ kicks ” of the pendulous weight at the 
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FIG. 30 (Reproduced)—ROLLING ON W. COURSE 


extreme out positions of the rolls or pitches are con- 
cerned. We have now to discuss what happens if 
the vessel rolls or pitches when sailing on an inter- 
cardinal or quadrantal course. 


Even Keel 


ean, however, be resolved into two components, 
namely, a north and south oscillation DK, in which 


, the axle is parallel with the path, and an east and west 
' oscillation K A, in which it is at right angles to the 


path, both paths being curved upwardly. 
The oscillation DK, taken by itself, is clearly 





ponent oscillation A K the weight is kicked not only 
to the west, but also to the south, by virtue of tiie 
oscillation from K to D. At the other out position A 
of this component the weight is kicked eastwardly, 
and also to the north. If we take cognisance of these 
additional kicks, we may treat the component oscilla. 
tions separately and add the ca toi results to get 
the true effect of the actual oscillation A D. 
Returning, then, to Fig. 30, let us suppose that in 
the oscillation there. shown, the equivalent of the 
component K D, we apply a westward kick to the 
weight 8 when the ship reaches its port out position— 
that is to say, a kick out of the paper—and that at 
the starboard out position it receives an eastward 
kick into the plane of the paper. It is clear that these 
additional kicks do nothing more than tend to rotate 
the wheel about its axle or an axis coincident or parallel 
with its axle. They cannot therefore call any gyro- 


exactly equivalent to that shown in Fig. 30. The 
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FIG. 34—SHIP ROLLING ON N.W. COURSE FIG. 35—SPERRY COMPASS ON N.W. COURSE 


southward kick of the weight at the ‘‘ out position ’’ | scopic effect into action, and as a result do not disturb 
D—Fig. 34—just neutralises the disturbing effect of | the direction in which the axle is pointing. The com- 
the northward kick at the “ out position” K. | ponent oscillation DK, even with the extra kicks 
Similarly, the oscillation K A, taken by itself, is| added, is thus harmless. 
exactly equivalent to that shown in Fig. 29 or its | ‘Taking Fig. 33 rather than Fig. 29 as the equivalent 
modification, Fig. 33. The eastward kick of the | of the component oscillation A K, Ict us suppose that 
weight*at A and the westward kick at K cannot do | at the port out position the weight is subjected to an 
more than turn the mounting round the axle of the | additional kick to the south—that is, into the plane 
spinning wheel. They do nét tend to change the| of the paper—and that at the starboard out position 
direction of the axle. | it receives an extra kick to the north, or out of the 
Hence, taken separately, each component oscilla- | plane ofthe paper. The southward kick on the weight 
tion D K and K A is without disturbing effect upon | at the port out position will tend to cause the end B 
the direction in which the axle is pointing. Taken | of the axle to turn down towards J, but, in accordance 
together, however, their united effect is not the sum with the fundamental gyroscopic rule, the actual 
of their separate effects, as we might hastily assume. | motion of the sensitive element will not be a rotation 
We must not suppose that the north and south kicks | about the axis E F, but a precession about the axis 
proper to the north and south component of the oscilla- | H J, the end B of the axle moving in the direction K. 
tion are without effect upon the east and west com- | Similarly, the northward kick ut the starboard out 
ponent or vice versd. At the out position D of the! position will tend to cause the end B of the axle to 
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PIGS. 32 AND 33 (Reproduced)—EFFECT OF ROLLING ON A DUE NORTH AND ON A H.W. COURSE 


In Fig. 34 we show in plan a vessel steaming on a | 


* No, V. appeared February 13th, : 
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rise towards H, and will therefore produce precession 
in the direction L. Now these two precessional 
movements K and L can be resolved into horizontal 
and vertical components N, M and Q, P respectively, 
as shown separately, and of these components it is 


component oscillation KD the weight is not only 
kicked southwards, ‘but also receives a westward 
kick from the other component oscillation AK. At 
K it receives both a northward kick and an eastward 
kick. Similarly, at the out position K of the ¢com- 
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clear that the movement N cancels the movement Q. 
On the other hand, the two components M and P 
are in the same direction, and therefore do not cancel 
each other. Their effect is cumulative, and, with each 
succeeding roll the end B of the axle tends to rise 
higher and higher in the true vertical plane BR. 
It may be explained, perhaps, that this motion is 
possible, in spite of the fact that there is no actual 
axis in the mounting of the compass at right angles to 
the true vertical plane, except at the instant when the 
compass is passing through the even keel position in 
the course of its swing from side to side. As the 
rolling of the ship starting from zero increases up to 
a more or less steady value, the end B of the axle rises 
slowly at first and then at a constant rate, as exag- 
gerated at T. Such of this upward movement as 
occurs while the compass is passing through the even 
keel position can be effected by means of a rotary 
motion purely about the axis EF, Elsewhere in 
the swing of the compass from side to side it is 
accommodated by a partial rotation on EF and a 
partial rotation about HJ. These two axes between 
them permit the end B of the axle to rise in a vertical 
plane at any point of the compass swing just as 
effectively as would an axis which was at right angles 
to the vertical plane B R. 

To appreciate the significance of this vertical rise 
of the north end B of the axle, let us consider the con- 
dition of the compass as it is passing through the even 
keel position. ‘The elevation of the end B out of the 
horizontal plane causes the weight 8 to swing forward 
towards the north, and therefore to apply a turning 
moment to the spinning wheel about the axis EF. 
This turning moment will tend to bring the end B 
down again to the horizontal, but, as we know, the 
actual motion produced will be a precession about the 
axis H J, the end B moving westwards. Looking at 
Fig. 34, it will thus be seen that the net effect of the 
rolling of the ship is to deviate the axle of the compass 
in the direction shown at V-——that is to say, in the 
direction required to set the plane of the spinning 
wheel parallel with the plane of the rolling by the 
shortest possible course—-in our example by a rotation 
westward through 45°. With the axle so deflected 
the earth's rotation, of course, calls a directive force 
into play tending to restore the axle to the north and 
south line, but if the ship is rolling violently the 
deviating force will be much stronger than the direc- 
tive force until a very considerable angle of deflection 
is reached. When the balance is struck, the axle 
settles down with a steady deviation towards the 
west, which will remain constant as long as the rolling 
is maintained. In practice the violence of the rolling 
varies almost from roll to roll, for it represents a 
conflict between the natural period of rolling of the 
ship and the period of the waves. As a consequence, 
the deviation of the compass varies somewhat during 
the rolling, but it is always westwardly if the course is 
in the north-west quadrant. 

A little consideration will show that if the ship is 
steaming towards the north-east the additional kick 
on the weight S—Fig. 33—at the port out position 
will be towards the north ard at the starboard out 
position towards the south. The end B of the axle is 
therefore precessed verticaiy downwards instead of 
upwards, and as a result the deviation of the axle is 
eastwardly. In general, if the ship is steaming on 
any course in the north-west or south-east quadrant, 
the deviation caused by her rolling will be towards 
the west. It will be towards the east if the course is 
in the north-east or south-west quadrant. The effect 
of pitching on a quadrantal course is to cause a devia- 
tion of the axle in the direction opposed to that of 
the deviation caused by roliing, so that if the vessel 
b#both rolling and pitching, the deviation is some- 
what less than it would be if rolling only had to be 
considered. 

It may perhaps be thought that the quadrantal! 
error is an effect produced by the double gimbal 
mounting of the ecmpass, and that had we adhered to 
our simple model, as shown in Fig. 32, it would not 
arise. This is not so. If Fig. 32 be taken as repre- 
senting, after the manner of Fig. 33, the north view 
of the compass on a ship steaming due north-west, 
it will be seen that the’southern kick at the port out 
position causes the axle to precess in the direction K 
and the northern kick at the starboard out position 
in the direction L. Resolving these movements as 
before, we see that, while the horizontal components 
N Q again cancel the vertical components M P are, 
as in Fig. 33, cumulative in effect, but this time they 
result in the end B of the axle moving downwards, 
and therefore finally cause it to precess eastwards 
instead of. westwards, as before. The quadrantal 
error is therefore.not eliminated, but merely reversed 
in direction by adopting the simpler mounting for 
the compass. 

From our description of the cause of the quadrantal 
error it should be clear that it is of a variable erratic 
nature, or at least that, unlike the latitude and north 
steaming errors, its magnitude cannot be forecast 
from a knowledge of the ship’s speed, course, latitude, 
or other factors. Its direction is determined by the 
direction of the ship’s course, but its amount is settled 
by the violence of the rolling and pitching and cannot 
therefore be calculated and tabulated in a practically 
useful way. It follows therefore that to get rid of 
the upsetting influence of the quadrantal error we 
cannot resort to “ correcting’ the compass readings 
for it, but must entirely eliminate it. 





In the early (1910) Anschiitz compass there were | 
no means of eliminating the. quadrantal error, for 
the existence of the error, or at least the importance 
to be attached to it, was not at first recognised. The 
compass, we believe, shcwed errors from this cause 
of as much as 20° to. 40°. As a result, within a very 
short, time. the, design was discarded, and what 
amounted to an entirely different compass was sub- 
stituted for it. The 1912 Anschiitz compass will be 
briefly described later on, but here it may be said 
that the quadrantal error in it is eliminated by adding 
two more gyro-wheels to the sensitive element. The 
theory of this compass is not very easy to under- 
stand, so that it will be best if we explain first how 
the guedraniel error is eliminated in the Sperry and 
the Brown compasses. 


THE QUADRANTAL ERROR AND THE SPERRY 
ComMPass. 
The early Sperry, like the early Anschiitz compass, 
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FIG. 36—SPERRY BALLISTIC GYRO 


was open to the full action of the quadrantal error. 
In the form now in use, however, it is prevented from 
taking effect by controlling automatically the position 
of the excentric pin connecting the weight or “‘ bail ”’ 
to the gyro casing. In the Sperry compass, as we 
know, the weight S—Fig. 35—is not hung from the 
inner supporting ring or_its.equivalent, but from the 
follow-up or phantom ring, its pendulous effect being 
communicated to the casing and thence to the spinning 
wheel through the excentric pin A. The kicks of 
the weight at the out positions during the rolling of 
the ship are also transmitted through the pin to the 
casing and wheel inside it. ks 

Let us suppose, as shown in Fig. 35, that at the 
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FIG. 87—-STABILISED EXCENTRIC PIN—SPERRY COMPASS 


port out position of the compass swing the excentric 
pin is east of the axis HJ by the amount required 
just to bring it vertically below the centre of the 
spinning wheel. Then the southward kick of the 
weight when the vessel rolls on a north-west course 
is transmitted to the casing as a southward force 
applied at the point A. This force, acting about the 
axis E F as before, produces precession in the direction 
K, and, as before, we may resolve this movement into 
the components NM. The force at A has, however, 
in addition, a turning moment abcut the axis HJ, 
for it is applied to the casing at a point. lying at a 
distance A D from this axis, and not, as in Fig. 33, at 
a point virtually on it. This moment about HJ 





would tend to make the end B of the axle turnin the 
direction of F, and therefore results, in accordance 
with the rule of the gyroscope, in an actual movement 
about the axis E F, the end B of the axle precessing 
downwards towards J, that is, in the direction R. 
We may resolve the precession R into two components 
dey Op 

Similatly, at the starboard out pcsition, let us 
suppose that the excentric pin is this time westwards 
of the axis H J by exactly the amount required again 
to bring it vertically below the centre of the wheel. 
As before, in the case shown in Fig. 33, the northward 
kick of the weight acting about EF results in a 
precession L, which may be resolved into the com- 
ponents PQ. The kick, however, as at the port out 
position, also has a moment about the axisH J. The 
kick is reversed in direction, but the point of its 
application to the casing is now on the other side of 
HJ. Consequently the kick tends to rotate the 
casing about H J—and therefore produces precession 
about E F—in the same direction as dces the kick at 
the port out position The precession produced is 
represented by V, aml can be resolved into the com- 
ponents W X. 

Considering now the four pairs of component pre- 
cessions, we see that they cancel out in pairs. Thus 
N and Q cancel, U cancels X, T wipes out M, and W - 
does the same to P. The two components M P, 
which were the cause of the quadrantal error, are 
iust balanced by the two additional components 'T W. 
The axie therefore dces not rise vertically, but remains 
horizontal, and asa result no quadrantal error can 
arise. 

It will be seen that the Sperry method of eliminating 
the quadrantal error requires. the excentric pin to be 
movable relatively to the bail and casing. To be 
more precise, while the casing, the bail, the phantom 
ring, and all the other parts of the compass may swing 
round the axle of the spinning wheel, or the external 
gimbal axis coincident or paraliel with the axle. 
matters have to be arranged in such a way that when 
the ship rolls the excentric pin shall not partake of 
this motion, but remain constantly in the vertical 
below the centre of the spinning wheel. We have 
to remember, however, that the Sperry method of 
damping the horizontal vibrations of the axle hangs 
upon the pin being displaced towards the east of 
the axis H J when the compass is in the even keel 
position. The two requirements are met by so 
controlling the position of the pin relatively to the 
bail and casing that when the bail, casing, &e¢., swing 
sideways under the influence of the rolling of the ship, 
the pin is maintained at a fixed distance eastwards 
of the true vertical through the centre of the spinning 
wheel at all points in the oscillation of the bail, cas- 
ing, &e. 

The stabilisaticn of the excentric pin in this manner 
is effected gyroscopically by means of the attachment 
shown in Fig. 36. This device consists of a small 
high-speed electrically driven gyrcscope running 
inside a casing which is mounted rotatably on a 
vertical axis inside a stirrup frame. This frame, as 
shown in Fig. 37, is hung penidulum-wise on the north 
side of the main gyro casing, the axis of its suspension 
being collinear with the axle of the main gyro wheel. 
The axle of the small gyro wheei is thus aligned in . 
the east and west direction. The stirrup bracket is 
turned up horizontally below the casing of the small 
gyro, and at its end is fitted with guides carrying a 
pair of rollers. These rollers constitute the excentric 
pin and, as shown in Fig. 37, engage within two 
eurved channel-sectioned tracks attached cne to the 
bail and one to the main gyro casing. If when the 
bail, casing, &e., swing under the influence of the 
ship’s rolling the excentric pin should attempt to 
follow suit—either by reason of friction at the axis 
of suspension of the stirrup bracket or at the track 
rollers—the wheel and casing of the small gyro will 
start precessing round the vertical axis inside the 
stirrup, for the attempt is equivalent to an endeavour 
to tilt the small gyro axle in an east and west vertical 
plane, and therefore calls forth the usual gyroscopic 
reaction. The precession of the small gyro on its 
vertical axis is made to react on the stirrup bracket 
by means of a spring connection between the bracket 
and the casing, as shown in Fig. 36. The direction 
of spin of the small gyro wheel is such that the force 
thus applied to the stirrup bracket opposes and just 
balances the frictional or other force trying to make 
it swing with the bail, casing, &c., of the main gyro. 
In this way the excentric pin as the vessel rolls’ is 
caused to maintain its original distance from the 
vertical line through the centre ot the spinning wheel. 


THE QUADRANTAL ERROR AND THE Brown Compass. 


The suppression, or rather the avoidance of the 
quadrantal error in the Brown compass, is achieved 
in a manner which is mechanically very distinct from 
that adopted for the same purpose in the Sperry 
compass. 

An elementary diagram of the Brown compass is 
given in Fig. 38. In this sketch A is the casing, 
inside which the gyro wheel mounted on the axle B 
(C) rotates in the direction of the dotted arrow—B, as 
before, representing the north-seeking end of the axle. 
The casing is supported on an east and west horizontal 
axis EF inside a vertical ring, this ring Leing journalled 
at H J inside a frame D, the equivalent of the square 
frame in our simple model. To obtain complete 
freedom for the gyro the frame D is mounted on an 
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athwartship axis G K, which is itself. carried inside 
a ring journalled within the binnacle on an axis L 
parallel with the ship’s longitudinal centre line. 
The pendulum weight S is fixed to the lowest point of 
the frame D. If the weight S and frame D be set 
Swinging on the axis GK, the swinging movement 
will, of course, be directly communicated through the 
journals H J to the vertical supporting ring, but, as 
the trunnions E F of the casing are really supported 
on knife edges, the swinging movement of the frame D 
cannot be communicated from the vertical ring 
through the trunnions E F to the casing A, and thence 


= 


FIG. 33—DIAGRAM OF BROWN COMPASS 


to the wheel. Yet it is essential that the weight S | 
should be able to act pendulum-wise on the casing 
and wheel, for otherwise, as we know, the system | 
would be without directive force. 

The connection between, the weight and the casing | 
is not a mechanical one, but is effected by making | 
use of the air blast created by the fan-like action of 
the wheel inside the casing. As we have explained | 
in connection with the damping system adopted in | 
this compass, the trunnion F is hollow, and delivers | 
the air blast through a nozzle M, fixed relatively to 
the vertical supporting ring, into a divided box N. | 
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FIG. 39—0IL CONTROL BOTTLES—-BROWN COMPASS 


From this box pipes are led to two oil bottles—one of 
which is shown at P-—fixed to the casing on the east 
side of the axle, one bottle being on the north face of 
the casing and the other on the south. The pressure 
of the air blast acting unequally upon the oil im these 
two bottles when the casing tilts about the axis E F 
results, as we have already explained, in any hori- 
zontal oscillation of the sensitive element about the 
axis HJ being damped In a similar way. two 
bottles Q R half-filled with oil are fixed to the north 
and south faces of the casing on the west side of the 


axle of the spinning wheel. These bottles are also 
connected to the box N, but the connécting pipes are 
crossed so as to join each bottle Q R to the division 
of the box remote from it, and not to the adjacent 
division, as in the case of the damping bottles P. 
When, therefore, the weight S and frame D are 
swung slowly pendulum-wise on the axis G K, as 
shown in the first view in Fig. 39, the nozzle M being 
fixed to the vertical ring, delivers more air into one 
division of the box N than the other, and therefore 
@ greater air pressure is exerted inside one bottle 
than inside the other. Consequently oil flows 
through the connecting pipe T from the former bottle 
to the latter until the columns of oil are sufficiently 
unequal to balance the difference of pressure of the 
air inside the bottles. It will be noticed that the 
crossing of the pipes connecting the bottles with the 
box N results in the oil being accumulated in that 
bottle, which lies away from the side to which the 
weight S has been swung. Hence, although there is 
no mechanical connection between the weight and 
the casing of the spinning wheel, the effect when 
the weight S is swung slowly is thus substantially the 
same as it would be if there were, for the weight of 
| the éxtra oil forced into the bottle R exerts a turning 
| moment on the casing about axis E F, and tends 
| therefore to make the casing follow the deflection of 
the weight S and frame D. 
Similarly, should the axle BC dip, as shown in 
| the second view in Fig. 39, extra oil will accumulate 
in the bottle which has been elevated by the dipping, 
and as a result a restoring moment about the axis 
E F will be applied to the casing, just as it would be if 
the weight S had been dire connected to the 
| casing and had been deflected by the dipping move- 
| ment. 
| _The second view in Fig..39 illustrates the generation 
| of the directive force in the Brown compass. Let us 
| Suppose that the compass is at the equator, and that 
by some agency the axle is turned so that its end B 
points due west. The rotation of the earth will 
| cause the axle to dip slowly into some such position 
as that shown. During this slow dipping movement 
oil will flow slowly from the bottle Q into the bottle 
R. The unbalanced weight of oil will apply a turning 
moment to the sensitive element about the axis E F 
and will therefore produce actual motion about the 
axis H J, which will precess the end B of the axle 
towards the north. Any tendency for the axle to 
vibrate about the north and south line as a result 
of the momentum acquired by. the sensitive element 
while coming up from the west will be damped by the 
air blast acting upon the oil in the two other bottles P 
fixed, as shown in Fig. 38, on. the east side of the axle. 
The point we require here to notice especially about 
this action is that, as the tilting of the axle produced 
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FIG. 40—BROWN COMPASS ON WEST COURSE 


by the rotation of the earth takes place very slowly— 
it cannot exceed the speed of rotation of the earth on 
its polar axis, namely, 0.0007 of a revolution per 
minute—the flow of oil from the bottle Q to the bottle 
R takes place very slowly also. The oil therefore 
acquires practically no momentum, and rises in the 
bottle R in strict accordance with the tilt acquired 
by the axle. If the tilting motion be stopped or 
reversed, the oil would remain in the bottle R at just 
the level it had reached, or would immediately begin 
to flow back again, for its momentum, being negligible, 
| it has not sufficient. kinetic en to rise higher in 
| the bottle R after the upward motion of the bottle 
has ceased. 
On the other hand, when the ship rolls, say, on a 
due west course, as represented in Fig. 40, the outer 
gimbal ring supporting the athwartship axis G K, 
the frame D carrying the weight S, and the vertical 
supporting ring will acquire an oscillation about the 
fore and aft axis L in tune with the rolls of the ship. 
The air blast will thus be directed into the two divi- 
sions of the box alternately, and therefore oil will 
' flow from one bottle to the other. It is to be noticed, 
| however, that the rolling motion of the ship induces 
}in this manner a flow of oil from one bottle to the 
| other at a very much greater rate than does the tilting 
|action of the earth’s rotation dealt with above. 
| A ship rolling through 45°, out to out, in a complete 
{ period of 10 seconds rotates about its rolling centre 

with an average velocity equivalent to 1.5 revolutions 

per minute—or over 2000 times as fast as the speed 


of rotation of the earth on its polar axis—and at the 
mid point of its roll’ it’ will move with an actual 
velocity of about twice the average: The momentum 
acquired by the oil in flowing from ‘bottle,to bottle is 
therefore in this case not negligible. In fact, when 
the ship reaches’ one of its’ out positions and starts 
to return, the oil does not immediately begin to flow 
back into the other bottle, but is carried by its kinetic 
energy to a still higher level in the bottle in which it. 
has been rising. As a result, the oscillation of the vil 
between the two bottles lags behind the oscillation 
of the pendulum weight S, and therefore that of the 
ship itself. The lag acquired is such that the oil is 
just level in the two bottles when the ship is at either 
of its out positions, ‘and when the ship is at the mid 
point, or even keel position of its roll, although the 
air blast is for the moment évenly distributed between 
the two compartments of the divided box, the oil is 
standing at its maximum level in the bottle on that 
side of the wheel from which the ship is recovering 
herself. The action of the oil in the bottles during 
a rapid oscillation of the compass system is, ‘in fact, 
quite analogous to that of the water in the Frahm 
system of anti-rolling tanks. 

It will thus be seen that the net effect of trans- 
mitting the “‘ kicks’ derived during rolling from the 
pendulous weight to the wheel through the Brown 
oil bottle arrangement is simply to delay the applica- 
tion of the kicks to the gyro wheel by a constant 
amount, namely, by the time taken for the ship to 
roll from either out position to the mid position or a 
quarter of a complete period. Thus as the ship 
sailing due west rolls through the mid: position from 
starboard to port the compass system experiences the 
turning moment about the axis E F, which with a 
rigidly fixed pendulum it would receive at the star- 
board out position from the northwards kick of the 
weight. Similarly, the equivalent of the southwards 
kick of the weight at the port out position is felt by 
the,wheel when the compass is passing through the 
even keel condition on the subsequent roll from port 
to starboard, It is clear that with the ship sailing 
due west—or edst—this delaying of the kick does not 
affect the result established previously for a rigidly 
connected pendulous weight. Any tendency for 
the axle to precess towards the west when the com- 
pass is passing through the even keel position in one 
direction is completely annulled by the tendency to 
precess towards the east at the succeeding passage 
through the even keel position in the opposite direc- 
tion. 

On quadrantal courses, however, the delay in the 
application of the kick is most important, for when 
the ship rolls it results in the elimination of the 
quadrantal error. That it does so can easily be under- 
stood by reference to Fig. 33. The kicks, being 
received when the compass is passing through the 
even keel position, and not at the out positions, pre- 
cess the wheel about the axis HJ at a time when 
this axis is truly vertical, and not when it is inclined. 
The precessional movements have therefore no 
vertical components M, P. They are represented 
completely by the horizontal components N, Q. 
The axle thus does not depart from the horizontal 
plane, and any movements in this plane arising from 
the tendency to precess in the directions N, Q cancel 
each other at successive passages of the compass 
through the mid position. 








RAILWAY WAGONS. 
Tux Ministry of Transport make the following annourte- 


ment :— 

Arising out of the meeting held at the House of Com- 
mons last session, when the Minister of Transport made a 
statement to Members of Parliament on the wagon situa- 
tion, representatives of the private owners and manu- 
facturers of railway wagons were invited to confer with the 
Ministry as to any further steps which might be taken to 
facilitate the rapid building of wagons. As a result of 
frank and friendly discussions the Minister by arrangement 
announces, in amplification of his ayer? si agp | per 
in respect of wagons of type, design, ification, an te 
of delivery approved by the Ministry, for which future 
orders are given at reasonable manufacturers’ prices from 
time to time current, regard should be had to such prices 
in the event of the subsequent acquisition by the State of 
such wagons. Monthly records of thé orders placed 
showing number, type, price, and date of delivery—with 
means of identification approved by the Ministry—to 
be supplied to the Ministry, and this announcement only 
applies to wagons shown in such records. 

a} ing House specifications from time to time in force 
may, until further notice, be treated as satisfactory. 

It was unanimously agreed that this announcement 
should encourage traders to place substahtial orders for 


wagons. 
{ 





Ficures of the demurrage incurred by traders on railway 
trucks for the month of mber show an even worse 
result than those for prévious months. ‘The detentions 
at stations and on shipment traffic at docks: were 20 per 
cent. greater than in the month of September: Altogether 
for the month; of December the number of, wagon days 
lost, after allowing for the usual free periods, was 365,533, 
as against 340,787 dayslost on the same basis in September, 
and on the assumption that each wagon so detained would 
have made a journey in six days this is equivalent to 61,000 
wagon journeys, or @ loss of carrying capacity of nearly 
half a million tons in 6né month. oErEne 
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Railway Matters. 





Tut Great Eastern Railway Company proposes to run 
on its trains some of the cars of the Pullman Company. 

For the eight weeks of December and January— 
covering the heavy Christmas and New Year traftic—the 
average late arrival of the whole of the Great Western 
passenger trains and rail motor cars did not oumae* five 
minutes per train, 

An advantage gained by the Federal Railroad Com- 
mission retaining the railways until March Ist instead of 
turning them back as from seed 3lst, is that the 
lean months of Tay” ‘atid: F will .be ff 
for by the Government. oe 

AccorpiIng to Indian Engineeri ( : 
Burma Railways Company are co i atior 
to the most suitable site for thepailway rst. in 
and the means, either by a bridge or rea oeossing the 
Salween from Martaban to M: ; ; 















SPEAKING at the jets general pee ‘te South- 
Kastern and London}:Ohatham ai pr Companies, Mr, 
Cosmo Bonsor said that heéould feeling that if the 
railway companies as indi vic ul been able 
to negotiate with their ow) res 


strike last autumh would en : 

In view of the brio the we States: railways 
from Federal ¢onttol to their former , Pelee 
many orders for rails and ’ 
the latter. Acco to the W ‘Bue: Jo 
expenditure during the next five years 


3000 million dollars gape nates ms sve | 


been kept up sufficiently 
lic Works is 5 
best covered r r 
mus have capac of foes 
y distance. e priz 






Tue French Ministry o 
of 100,000f. and 25,0008, 
railway vans, The vehielesm 
or less, and must be suitable: 01 
goods, especially fresh fish, foi 










are offered to any. firm dealing in igerati material 
and machinery which is cithereatebli or has branches 
or agencies in Franee. «5, 4 . + al 

In his re on the collision near near Ayr, mentioned on 
page 162 of our issue of February 13th, Colonel 


points out that there is a risk in permitting shun move- 
ments to be carried on past und signals at pe 

all events where such Saaie: conteol movements. Ries 
sidings on to the main line. “He added that practice in 
this respect. varies. on different railways, a remark which 
we are able to confirm. A few companies provide signals 
for shunting over points leading to the main line when 
they lie normal ; one of these companies is the Lancashire 
and Yorkshire, on which it has been the practice for the last 
thirty-five years. Had such a signal been provided in the 
Ayr case the signalman could not have lowered it for the 
shunt to be made so Jong as the points lay for the main line. 


In the annual report to the President of the United 
States the Secretary of the Interior says on the subject 
of the Alaskan Railroad that it has cost between 70,000 
dols. and 80,000 dols. per main line mile. This cost per 
mile includes the building of the most difficult and expen- 
sive stretch of line along the entire route—that running 
along Turnagain Arm, which was sheer rock rising pre- 
cipitously from the sea for a length of nearly 30 miles. 
There are stretches of this line which cost 200, dols. 
per mile. Even to blast @ mule trail in one portion of this 
route cost 25,000 dols. a mile. 6 adds that the 
Government-owned railway across the Isthmus of Panama 
cost 221,052 dols.. mile. The Virginian—Tux Enet- 
NEER, October 1 1917—cost, exclusive of equipment, 
151,000 dols, per mile, and the C.M. and St. Paul extension 
to Puget Sound 130,000 dols. per mile, exclusive of equip- 


ment. 


Tue collision at Benton Bank, North-Eastern Railway, 
on November 4th, mentioned in this column of our issue 
of February 6th, as 7, - that at Streatham, London, 
Brighton and South Coas , which had occurred 
on the preceding: sostaegs and was referred to in 
our issues of November 21st and jeantiy 30th, was due 
to a want of underst the signalmen concerned 
as to the destitiation of light This fact led to a 
suggestion by Major Hall that devaiie of the intended 
movements be given, either by telephone from the 
shed to the signalman, who should repeat the message as 
acknowledgment, or by the drivér, who should be stopped 
at the box, and either poser ouch @ written message or give 
it verbally, receiving a 
ment. At Benton 
whistles for that and other purposes, and as showing the 


confusion possible it may be said. for an engine to leave 
the shed and proceed along the line five whistles. 
were specified, and for an e from the shed to the 
marshalling sidings it was five andacrow. Seeing 


that on the signalman rests the onus of quickly disposing 
of the light engines and for not letting them delay other 
trains they need all the help they can get. 


Tue report of Major Hall on a collision between two 
passenger trains which vccurred 6n October 21st at Balla, 
on the Midland Great Western of Treland, has recently 
been issued. This station is sitiiated on a single line, and 
whilst it is an electrical staff exchanging post it is not laid 
out or signalled for crossing trains. The present restricted 
service of trains has, however, compelled the up mail and 
a down passenger train to be crossed, by the latter being 
admitted into a siding, and, after the mail had passed, being 
shunted out onto the mainlineagain. Special instructions 


ne 


Notes and Memoranda, 


AN irrigation reservoir which is being constructed in 
the valley of the Upper Jaguaribe, in the State of Ceara, 
Brazil, will, it is said, contain five thousand million cubic 
metres of water and have a surface ie as te long by}. 


9 k loms. average breadth. 


Tux peat bogs of Manitoba, Ontario, c 
Brunswick cover an area of 12,000 squat ‘miles, with an 
average depth of 6ft. These bogs are po 7 by the 
Canadian Siilibiadion of Conservation to cont 
9,300,000,000 tons of peat, equivalent as fuel to. 
tons of good coal. Seven bogs within convenient ¢ 
of Toronto are estimated to be capable of p 










26,500,000 tons of fuel, and seven bogs” ty of 
Montreal could supply that city with 
fuel. 

In the course of an interview at Sydney, Sir BR « Smith 
suggested the following daily stages for an alae 


from Sydney to London :—First day, Sydney to Darw 
second day, Darwin to Singapore ; third day, Meepore 
to Caleutta’; fourth day, Calcutta to Baghdad ; ~ day, 
Baghdad to Rome; sixth day,-Rome ‘to . ‘Phe 
route varies from the recent flight, as it is 
do the extra 250 miles across. the Mediterranean. 

men and machines are, he said, available, and » Reg is 
necessary is that they be mobilised. 

i | ab the annual dinner of the Midland Section 
of the Junior Institution of Engineers om 












te maid si as engineering is saeokipected. Eng 
will loom larger and larger as civilisation goes 

It illo otro Getond its boundaries far beyond : ey hing | 
‘of at present. We all reeognise 

seePestion has about reached its limits. Tt is 

we can no longer hope to see food made a free and com- | 

petitive commodity. 

which competition will not be the god we all worship.” 


Some facility with regard to the opening of credits 

abreae for payment of goods to be imported into —° 

1as been a led by the following Government 
8 able to produce a certificate fromythe 

jnspiketor of their district proving that they have been 
at | recognised as engaged in business for the period of two 
years up to date are no longer called gpon to deposit 
guarantee in cash. In lieu thereof, the Government 4 
the merchant’s personal guarantee for 40 per cent. of : 
valué of the credit opened. _Commereial ei 
have welcomed this innovation, and hope that still greater 
facilities will shortly be granted to importers from foreign 
countries. 

THERE are, according to the Electrical Review, seventeen 
plants in operation in the Whittier district of California 
which remove water from crude petroleum by an electric 
process. The electrical dehydrator usually operates witii 
single-phase alternating current at 11,000 volts. The 
emulsion of oil and water is passed between electrodes, 
and the effect of the electrostatic field is separately to 
coalesce the particles of water and oil. The water then 
settles readily by gravity. The average maximum demand 
per dehydrator is 4 kilowatts, the average load factor 
50 per cent., and the average power factor 98 per cent. 
leading. The oil treated ranges from 15 to 50 per cent. 
of water, and the consumption of electrical energy is 
about | kilowatt-hour per 18 barrels of dry oil. _ 

In some notes on the municipal business of Nowa: 
contributed tothe Journal of the Institution of Munici 
and County Engineers, Mr. W. H. Eley, the Council 
engineer, says that the tipping gear of steam » should | j. 
be worked from the engine either by hy or hori- 
zontal screw arrangements, and be capable of ce worked 
by hand also. For municipal purposes he thinks that side-. 
tipping on both.sides is better than end ti , but.a side | 
tipper adds deadweight, causes extra trouble, 
and inereases the height of the loading ve ot When 
fully tipped the angle of the body; with the horizontal 
should be not less than 38 deg. 1t was found that the 
material requiring the biggest tipping hg. was fine 
tarmac, which would not move under 38 deg. in oa 
weather. 


ALTHOUGH a certain degree of after-gelatinisation of 
industrial explosives, with consequent reduction of 
sensitiveness, to detonation, is a rec phenomenon | stated 
even in this country, it has not been sufficient to have any 
Biccport by Mz, E. A. Mann Chiet Inapeotor of Explosives 

rt by ann. ief Inspector ves 
Gt Weater. Australia, it cannot be denied, however, that, 
so far as our overseas possessions are concerned the matter 
is of considerable importance, and deserves the considera- 
tion which, according to Nature, our leading manufac- 
turers are giving to it. From concurrent 
which the writers of the report have made .as regards the 
alteration in. the viscosity of the nitro-cotton when 
extracted with amyl acetate, they are disposed to attribute 
the phenomenon to a change in the molecular structure of 
this ingredient, and the further investigations they promise 
will be interesting. 

Tue cedar piles of a railway trestle rumning some} 
43 miles over vidal fiats in Washington were seriously 
eaten away by Limmoria, and it was then decided to give 
them a — coating of cement. The mixture was 
applied by means of cement gunite s ied from plant 
earried by trucks running on the t The mixture 
was often transmitted through a hose fora distontt of 300ft. 





were issued to the staff as to these movements, one of 
which was that the down train was to be brought to a 
stand at the home signal before beirig admitted into,the 
siding. On the evening in question the driver was warned 
as usual before leaving Claremorris, but he overran the 
signal and came into collision with the the mail. His explana- 

tion was that he received a green light and assumed that: 
it indicated that the road was clear into the siding. A 
light was shown by a porter, but it was intended to be red, 

and was exhibited because the porter was nervous at the 
speed at which the driver was approaching. Independent 
of whether it was red or green, Major Hall’s conclusion 
was that the station was not approached with sufficient 
care. 





The pressure carried in the material hose was 28 1b. per 
square inch, while the pressure in the water hose was 
45lb. The sharp sand was driven into the surface of the 
piles with considerable force, which, in the opinion of the 
operators, says the Engineering News Record, not only 
kills all animal life, but causes the gunite to adhere to the 
surface. As the other particles of cement and sand are 
forced on top of those already placed the gunite is driven 
still further with a certain rebounding action which causes 
a loss of about 25 per cent. of thesand. Very little cement, 
however, is wasted, and the resulting mixture was approxi- 
mately one part cement and two parts sand. While this 
work is more or less experimental, it has the appearance 
of being very permanent. 





: that | pits exceeded a 


We are entering into a new era in eo 


Miscellanea. 





THE new name of what was once German East Africa 
has been provisionally fixed by the Colonial Office as the 
Tanganyika Territory. 

As is being made inijilliesresice County, New 

with the idea of constructing a power plant 
on the Green River,. which is to ‘cost about £100,000. 

Tx iron ore deposits of State of Minas Geraes, 
Brazil, are said to contain a 000 tons of ore. 
The . establishment me jronw: the State is being 
- considered. 


livery Tux Carnegie Composstion of New York has announced 


dollars for the use of the 
and the National 





‘its. to give five n 
Ae West Academny of .Se 


‘Research Council. wae 


Tux new bridge which it iw pereeerd to construct avross 
the Severn, with the — facilitating,trafiic to South 
Wales and red = ie through the Severn 
Tunnel, will probably cross river from Beachley to 
Arnot Cliff. 
A RESOLUTION oe ado at the recent Canadian 
oe Waterways Convention held at Winnipeg in favour 
e reconstructing the St, Lawrence River with locks, 
so as to supply navigation facilities equal to those of the 
Welland Canal. 
“Tux Kentish coalfield peedted a record during the first 
week of February, when for the first time the Tilrnanstone 
raised over 4000 tons—4109 tons to be exact---while 


| e 
‘the Snowdon Colliery got about 3000 tons and the Chislet 


some 2000 tons, or roughly 9000 tons for the whole field. 


For the first time since the seven hours’ day was intro- 
duced in the coal mines the output of the South Wales 
per week for the week ending 
February 7 The actual amount raised was 1,006,739 
, of which 82,917 tons was anthracite, while the increase 

the preceding week was 17,536 tons. 


\ Ar a a of the Societysof Architects last week 
Mr. G. A. T. Middleton read a paper on “* A Basic Scheme 
for the Development of London,” in which the principal 

proposal is the conversion of the railway viaduct which 
connects Cannon-street and Charing Cross into an elevated 
roadway. A new station for the railways would then be 
built on the south side of the river. 

Tux Special Committee appointed by Mr. C. A. McCurdy, 
the Chairman of the Central Profiteering Committee, 


s < at the request of the Ministry of Health, to investigate 
mies }the present costs of building materials, began its sittings at 


54, Victoria-street, on February 16th. The Committee 
includés representatives of the Association of Civil Engi- 
neering Contractors and the National Federation of 
Builders. 

Ir is hoped that early in March sittings will be coim- 
menced by the Committee appointed by the President of 
the Board of Trade to inquire into the present position #s 
regards mines drainage in the South Staffordshire coal- 
field. Sir Richard Redmayne will act as chairman, and 
it is requested that any persons desirous of giving evidence 
before the Committee should communicate with the 
Secretary of the Coal Mines Department, Hotel Windsor, 
London, 8.W. 1. 


Tux Automobile Association is organising a petition by 
the British public to the Prime Mimister against the ever- 
increasing price of motor spirit, and for this purpose is 
i large number of printed sheets bearing the peti- 

ey signature by motor vehicle owners. We are 
ps on that the Auto-Cycle Union, realising how hardly 
motor cyclists feel the ever-i cost of motor spirit, 


ee Saas ‘with the Au ile Association and 
in presenting the petition. 


Tue Board of Tendo has appointed a Committee under 
the ) of Sir ti Bell to advise what con- - 
ditions should be complied with in order to prevent danger 
of fire, including fire resulting from collision, in the case 
of burning oil fuel, and what spocial 
precautions, if any, are necessary in the case of oil fuel 
with a flash-point as low as 150 deg. Fah. Communica- 
tions should be addressed to him at the Board of Trade, 
Great George-street, Westminster, S.W. 1. 

“In ge toa ——. in the House of Commons, Mr. 
~, tary Secretary, Ministry of Transport, 
on i, am 16th that with a view to further 
consideration being given to the distribution of traffic 
between canals and railways, the Minister of Transport 
ete aeroint a Committee, of which he hoped 
would consent to act as Chairman, to 

consider what. development of canals and waterways was 
practicable, having regard to the financial position of the 
country at the moment. 


A scHEeME for pumping oil and petro] from Havre to 
Paris has been submitted to the Ministry of Public Works 
and approved to such an extent that preliminary work has 
begun without waiting for the formal acceptance by 
Parliament. There will be aspecial dock for tank steamers 
at Havre, a 10in. pipe with five pumping and heating 
stations for handling fuei oil, and above this 2 4in. pipe for 

1. By this means it is hoped to deliver 4500 tons of 

and 1000 tons of petrol to the Paris district daily. 
There will be reserve tanks at the terminus capable of 
holding 60,000 tons offuel. The total cost of constructing 
this pipe line is estimated at three and a-half million 
pounds sterling. 

“T'nE scheme for the construction of a tunnel under the 
Scheldt, for which the contracts will be adjudicated next 
summer, so as to be completed in 1924, includes, states 
Information Belge, the eutting of three parallel tunnels 
for vehicles, trams, and pedestrians. These passages will 
be*800 m. long under the right bank, 500m. under the 
river, and 800 m. under the-left bank, ¢.e., in all slightly 
more than 2 kiloms., and will be at a depth of 33.25 m. 
under the quays. The entrance on the right bank will 
be at the Ancre Cana!, opposite the Scheldt gate, and the 
other end, on the left bank, on the Ghent road opposite 
‘the future station of the ‘‘ Pays de Waes.”’ There will 
be a short cut from the Marché du Vendredi to the tunnel. 
There will be also on each bank six lifts, two for passengers, 
two for motors, and two for heavy vehicles. 
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Agents Abroad for the Sale of The Engineer. 


NOS AIRES.—' ‘3 Boox Srors, 576, 
BONA, —KaLiy anp Wa.ss, Livrrep. Shanghai and ng:Kone. 
EGYPT.—Camo Express AGEncy, near Shepheard’s Hotel, Cairo. 
FRANCE,—BOXVEAU AXD CHEVILLET, Rue de la Bangue, Paris. 

AnD Ci8., 136, Bld. St, main, P, 
INDIA.—A. J, CoMBRIpGE aNp Co., vy; THACKER and Co., 
la ,» Bombay ; THACKER, SPINK AND Co., Calcutta. 

Fears LI Treuvzs, 


Y. —Maauiomt AND StTrini, 307, Corso, Rome ; 
— Corso FRarel Booca, Rome ; 


Umberio, 1,174, Rome; 
Urerco Horpt, Milan 
Tokyo and Yokohama. 
\WRIOA.--WM. DAWSON AND SONS, Lumrep, 7, Sea-street (Box 489), 


Capetown. 
Cc. ba Sin anp*€o., Johannesburg, East London, and 


Grebams 
AUSTRALIA.— —GORDON AND Gorcu, Limrrep Melbourne Sydney 
and Brisbane, Perth, &c. 
recntnee AND McLrEN, Melbourne. 
SON AND Co,, Gresham-street, Adelaide. 
caNabar=~ Dawson, W.. AND Sons, Luarmp, Manning-ehambers, 


Goepon 4nD Gorcy, Limrrep, 182, Bay-street, Toronto. 
MontREAL News Co., 386- 388, St. James-street, Montreal. 
Toronto News Co., 42, Yon aes. Toronto. 
CEYLON.—WUJAYABTNA AND Co., Colom! 
JAMAICA,—EDvUOATIONAL SurPpiy Co., Kingston. 
NEW ZEALAND.—GoRDON AND 
Christchurch ; Upron Aanp > Oe. Auckland ; 
Crata AND CO.. Napier. 
AITS SETTLEMENTS.—Kagiiy anp Wass, Lowrep. Singapore. 
UNITED STATES OF AMERICA, a TrERNATSONAS. yews. Co., 83 
=. aoe Duane-street, New York SuBscRiPTion News Co., 


ADVERTISEMENTS — 
Sole Representatives for the U.8.A.: Tas Barrrz 
Press, Inc. 1104, Cunard Building, 
Naesau-street’ New York. 


cod 


SUBSCRIPTIONS. 


tuk UNGINKER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direet from this office. 
Half-yearly (including double number) £1 11s. 6d. 
Yearly (including two double numbers) .. £3 38. Oc. 


li credit oceur, an extra charge of two shillings and sixpence per annum 


JAPAN.—Marvzen Co., 


elliugton and 
J. Wason 


8H AND COLONIAL 
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will be made. 
Foreign Subscriptions will be received at the rates given below. Foreign 
subseribers paying in advance at these rates will receive THE 


ENGINEER weekly and post free. Subscriptiens sent by Post-office 

Order must be made payable to THE ENGINEER and accompanied 

by letter of advice to the Publisher, 
THIN PAPER See. 


Half-yearly 
Yearly Py tee 9 33 " 


THICK PAPER COPIES. 
Half-yearly £1 13s. 9d. 
s. Yearly £3 7s. 6d. 

(The difference to cover extra postage.) 


, 6d. 


Canadian Subscriptions— 
Thin paper edition = 4 18s. 6d. per annum. 
Thick ,, of -varw lax 38. Od. oe 


ADVERTISEMENTS. 


*.* The charge for Situations by and Wanted Advertisements of 
four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. When an adve ment 
measures an inch or more the charge is twelve shillings per inch. 
The rates fer all other classes of advertisements, other than those 
mentioned above, are included in “THe ENGINEER ry,”” 
which is sent post free on tees All single advertisements 
from the country must be acec i y a remittance in payment. 
Serial advertisers caa alter the text be illustrations as desired 
subject to the approval of the Proprietors of THE ENGINEER. Alter: 
nate advertisements will be inserted with all practical re rity. 
but regularity cannot be guaranteed in any such case. except 
weekly advertisements are taken subject to this condition. 

Advertisements cannot be insorted unless delivered before TWO o’clock 
on Thursday afternoon, and in consequence of the nécessity for going 
to press early with a portion of the edition, ALTERATIONS to STAND- 
ING ADVERTISEMENTS must arrive not later than ELEVEN o’clock 
on the SATURDAY previous to the day cf publication. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Manager, all other te letters to be addressed 
to the Editor of THE ENGINEER. 








Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.’’ 
Telephone Nos. 2256, 2257 Central. 
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*,* With this week's number is issued as a Supplement a Two-page 
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Effects of British Gunfire at Jutland. 


THOsE who have always maintained that the 
German. communiqués written after the Battle of 
Jutland afforded no true indication of the losses and 
damage sufiered by the High Sea Fleet in that engage- 
ment will find their judgment vindicated by the 
remarkable series of photographs we are able to re- 
produce on pages 194, 198, and 199. They are, ;we 
believe, the first views of British gunnery results at 
Jutland to be reproduced in this country... It has 
long been known that the German_battle-cruisers 
were so heavily punished as to be ineffective for at 
least five months after the battle. The German 
officer whose book we review elsewhere tells us that 
twenty hits from 15in. shell and as many more from 
13.5in. and 12in. were traced on the Derfilinger alone. 
He expresses astonishment that any ship could sur- 
vive such a battering without going to the bottom. 
The Seydlitz, however, fared still worse. That she 
ever reached port was something of a miracle, and 
in view of the photograph which shows her down by 
the head, and obviously water-logged, the German 
admission that only the proximity of Wilhelmshaven 
and the fine weather enabled them to salve this battle- 
cruiser is somewhat superfluous. Of the other three 
vessels of Admiral Hipper’s squadron, the flag- 
ship Liitzow—a sister of the Derfflinger’s—sank in 
the early hours of June Ist, having been, in the 
German phrase, “ shot to pieces ;” the Moltke had 
upwards of twenty direct hits, and the Von der Tann 
almost as many. There seems no doubt whatever 
that the total number of hits registered on the 
German ships during this encounter was considerably 
higher than the total received by the British Fleet, 
even if a large percentage be allowed for hits on the 
Queen Mary and other vessels which sank in the 
battle. So much has been heard of the excellence of 
German naval gunnery that this proof of the equal, 
if not superior, efficacy of our own shooting deserves 
to be recorded. 

In his book on “ The Grand Fleet ’’ Lord Jellicoe 
suggests that the British armour-piercing shell in use 
at the date of Jutland was inferior to the German 
type. ‘ With one of the old type of A.P. shell of a 
particular calibre as, used at Jutland,” he writes, 
“the shell would, with oblique impact at battle 
range, break up whilst holing a certain thickness of 
plate, and the shell could not, therefore, reach the 
vitals of the enemy’s ships.” ‘Subsequent to the 
battle a new type of shell was produced and issued 
to the Navy. This improved projectile would, at 
the same oblique impact and range, pass whole through 
a plate oj double the thickness before exploding, and 
could therefore, with delay action fuse, penetrate to 
the magazines of a capital ship. Had the Navy 
possessed this new type of A.P. shell at Jutland, 
many of the German ships, Lord Jellicoe believes, 
instead of being only damaged, would not have con- 
trived to reach port. We have since learned, how- 
ever, that not all the British shell failed against the 
German thick armour plate. Attention is directed 
to the views showing hits on the gun-houses and 
barbettes of the Seydlitz. These structures were 
built of Krupp cemented armour from 12in. to 1lin. 
in thickness. The projectiles, it will be seen, passed 
clean through, and—as Commander von Hase and 
other witnesses testify—exploded inside with terrible 
effect. The Derfflinger had two of her four 12in. 
turrets, which were built up of 12in. plating, pene- 
trated by heavy shell and completely disabled, a 
third being damaged by injury to the turntable. 
On board the Seydlitz no less than four out of the 
five llin. turrets were placed hors de combat, three 
being penetrated. Again, the Liitzow, Derfilinger, 
Seydlitz, and Moltke were “ repeatedly ” holed on 
the water-line, where the armour amidships at any 
rate was llin. to 12in. thick. These results do not 
confirm the view that our projectiles were uniformly 





inferior. Moreover, their large calibre made the 












burst extraordinarily destructive. In two successive 
hits from 15in. shell both after turrets of the Derfflinger 
were disabled, and their crews, including all men in 
the working chambers, handing rooms, magazines, 
and shell rooms, were annihilated. The extreme range 
at which some of the artillery fighting took place is 
evidenced by the views of deck hits. These, it is 
clear, were from shell descending at a very steep 
angle, the effect resembling howitzer fire. We have 
frequently alluded to the new problems which con- 
front naval constructors in this matter of long-range 
gunnery, with the corollary result of plunging fire. 
Stout belt armour is no longer sufficient of itself to 
protect the vitals of a ship. At a range, say, of 
20,000 yards, the danger space may be comparatively 
small, but the effect of individual hits is likely to be 
more serious than in the case of flat trajectory fire. 
The Germans, oddly enough, adhered to very thick 
deck planking—see the hit on forecastle of Seydlitz— 
which, of course, splintered under the impact of a 
projectile, and thus provided fuel for the conflagration 
which almost invariably follows a high-explosive 
burst. It may safely be ‘predicted that in the capital 
ships of the future horizontal protection will be con- 
sidered as important as side armour. In fact, the 
armour distribution in our latest ship, H.M.S. Hood, 
reveals this tendency to a marked degree. 

That four of the German battle-cruisers succeeded 
in regaining harbour after the terrific hammering 
they received at Jutland is attributable to the 
elaborate nature of their protection above and below 
water. But since every warship is a compromise, 
this abnormal capacity for standing punishment 
involved the forfeiture of three qualities to which the 
utmost importance is attached in the British Navy, 
viz,, great gun power, high speed, and habitability. 
As the German ships were designed for the sole 
purpose of fighting in the Narrow Seas, their con- 
structors were able minutely to subdivide the internal 
spaces which otherwise would have been devoted to 
living quarters ; while the weight saved by economis- 
ing in the calibre of guns and the power of the 
machinery and boilers was put into armour. As 
coast defence ships or smalJ-radius cruisers the 
German vessels’ were no doubt admirable, but as 
“ all-round ” fighting ships they were, we think, out- 
classed by their “ opposite numbers ” of the British 
Navy. 


The Privately-owned Wagon Census. 


THE privately-owned railway wagon was much in 
evidence during the war. People who ought to have 
known better thought its empty return journeys to 
the collieries were an unnecessary waste of power, not 
realismg that wagons which had taken coal to cities 
and towns for consumption and to ports for shipment 
were unsuitable for, and could not find, other return 
loads than, say, pit props, and as even these ceased 
to be imported, that traffic eventually disappeared. 
The common-user of railway-owned wagons suggested 
to other reformers that the privately-owned stock 
could be operated on a common basis by each firm 
accepting the first lot of wagons at hand, irrespective 
of their carrying capacity, design, and condition. The 
railway companies had themselves created difficulties 
as to these points when asked to accept other 
wagons than their own, but the fuss they made was 
nothing compared with that raised when similar 
conditions were suggested to the colliery owners 
and coal merchants. The situation, too, was different, 
as the railways were under‘ Government control. 
The common-user of railway-owned wagons has 
undoubtedly been of benefit in that it has added to 
the stock of available wagons. This has been made 
possible by wagons belonging to foreign companies, 
e.g., @ Lancashire and Yorkshire on the Great Northern 
being used indiscriminately instead of, as before 1917, 
only for loads for or in the direction of the owning 
company. Much was made of these benefits by Sir 
Eric Geddes on July 7th on the report stage of the 
Transport Bill, in order to support the proposals for 
the purchase of privately-owned stock. But it is 
clear to all acquainted with the facts that the con- 
ditions as to the use of the latter are very dissimilar 
from those appertaining to railway-owned vehicles. 
We believe, moreover, that the difference in the upkeep 
is so great and that the construction in certain impor- 
tant respects of the wagons of some railway companies 
as compared with those of other companies, e¢.g., 
the Great Western, Great Northern, and Lancashire 
and Yorkshire, is so dis-similar, that common-user 
is hardly likely, under present. conditions, to be 
accepted by all the companies as a permanent 
arrangement. 

In making these remarks, we are going over ground 
already trodden on many occasions in these pages, 
but it is necessary to repeat them in view of the recent 
publication of a report by the Statistical Depart- 
ment of the Board of Trade based upon the Railway 
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Wagons Census Order, 1918. In July and August 
of that year 14,000 schedules were issued . Many of 
them were duplicated inquiries, as the owners of 
wagons numbered only about 6500. The report 
observes that the period selected for the census was 
a difficult one. In consequence of the loss of men and 
the resulting reductions in the output of coal, many 
collieries were in possession, at the outbreak of war, 
or soon after, of a larger number of railway wagons 
than was required. On the other hand, a number of 
private traders in various parts of the country, who 
relied in normal times on supplies of fuel and material 
-by ship, were forced to obtain possession of railway 
wagons. The result shows that the number of 
wagons registered to run on railways in Great Britain 
was 626,223, besides 91,460 standard gauge wagons 
which were not allowed on the main line. Since the 
summary was compiled information has been received 
of 2110 registered open and 11 covered wagons. The 
ownership of the 626,223 wagons was divided thus :— 
Colliery proprietors, 384,302; coal factors and coal 
merchants, 146,674 ; mine and quarry owners, manu-~ 
facturers, and oil distributors, 59,957 ; railway com- 
panies and Government departments, 35,290. The 


total number was divided into 614,127 open wagons, | type 


2587 covered, 9322 tank, and 187 other kinds. Of the 
614,127 open wagons 979 were of less than 8 tens 
capacity, 109,916 of from 8 to 10 tons, 379,587 of 
10 to 12 tons, 115,459 of 12 to 15 tons, 6445 of over 
15tons, whilst 1741 had no capacity specified. Of these 
vehicles 545,894. were devoted to coal traffic. . The 
dimensions of all the wagons is not stated, but. of 
486,442 open wagons devoted to coal traffic 9 per 
cent. were 14ft. 6m. and under in length over head- 
stock, 40 per cent. were 14ft: 6in. to 15ft. 6in., and 
51 per cent. were 15ft. 6m. to 16ft. 6in. In width 
overall 3 per cent. were-up to 7ft., 87 per cent. were 
7ft. 3in. to 8ft., and 10 per cent. 8ft. to 8ft. Gin. In 
extreme height 17 per cent. were up to 7ft. 6in., 80 per 
cent. were 7ft. 6in. to 8ft. 6in., and 3 per cent. were 
9ft. .No particulars are, of course, given as to age 
or condition. A very useful purpose served by the 
return is that the terms of ownership are revealed. 
It may be remembered that in the debate in committee 
on the privately-owned wagons clauses of the Trans- 
port Bill the builders and repairers of wagons entered 
a strong opposition and sought to retain the status 
they had acquired. This point will be appreciated 
when it is said that 120,826, or 19 per cent., are let 
out on hire purchase, and 96,990, or 16 per cent., are 
on simple hire. The piquant point of this particular 
debate is that the opposition to the clauses was led 
by Mr. A. Neal, who is now the Parliamentary Secre- 
tary to the Ministry of Transport. Nothing came of 
the debate beyond the addition, on the report stage, 
of Sub-section (3), which allows for any repairing 
contract in force on purchase of the wagons to 
be determined unless otherwise agreed with the 
Minister. 


Although it is just over six months since the Act 
was passed, little has been heard of the scheme for 
purchasing privately owned rolling stock ; nor does 
the publication of the census indicate that a move- 
ment is being, or is to be, made—the report is issued 
by the Board of Trade, and not by the Ministry of 
Transport. We believe that the matter is still under 
consideration, but that there are obstacles in the 
way. There are, for instance, operating difficulties 
which make the railway companies less keen than 
they were for the elimination of the private owner. 
As soon as all wagons are railway or Government- 
owned, the onus for providing each colliery with a 


sufficiency of wagons will be on the railway com-. 


panies. Again, as matters are now, when trade is 
good the railways are unconcerned as to a firm’s 
supply of wagons so long as it returns the empties ; 
and when trade is bad the firm, and not the railway 
company, must find accommodation for the former’s 
idle wagons. Then there are financial difficulties. 
The Minister must when he proposes to purchase any 
coal wagons buy up all those in England and Wales, 
or, if the purchase is being made in Scotland or Ireland, 
all the coal wagons there. He cannot, however, 
make the purchase without an Order in Council, a 
draft of which has to be approved by a resolution 
passed by both Houses of Parliament. Although, in 
view of Section 14 of the Act allowing for the issue of 
securities in payment, the purchase does not imply 
a cash disbursement—of about 50 million pounds— 
the presentation of the draft of the Order will, in the 
present temper of the House as to economies, furnish 
another opportunity for considering the wisdom of 
the privately-owned wagon policy. Moreover, the 
clauses in question relate to a permanent policy, and 
not one that would exist only for the period of control. 
Thus there may be created the position that at the 
end of that period the railways may return to private 
ownership and operation with one-half of the. wagons 
running on their lines belonging to the Government. 





The Asynchronous Generator for Power Supply. 


Ir is well known that when an induction motor 
passes the speed of synchronism it acts as an asyn- 
chronous or inductive generator and exerts a regenera- 
tive braking effect. On account of this useful charac- 
teristic, it is frequently used in cranes and locomotives 
and for other purposes where advantage can be 
taken of the efficiency ofthis torm of braking. 
But, apart from these applications, the asynchronous 
generator ‘has -in the past attracted only the scant 
attention of engineers. In 1918, however, Dr. Kapp, 
in the discussion of a paper by Mr. Wedmore entitled 
“ The Control of Large Amounts of Power,” suggested 
that the generating plant of a large power station 
might with advantage consist partly of asynchronous 
machinery, phase advancers being used to relieve 
the synchronous, plant in the station of the wattless 
current demanded by the asynchronous generators. 
We are not aware that Dr. Kapp’s ingenious sugges- 
tion has ever been put into practice, and now interest 
has been revived in the simple asynchronous generator 
by Dr. Steinmetz, who discusses in recent numbers of 
the General Electric Review the possible use of this 
of machine in the future in connection with the 
hydro-electric development of scattered limited 
sources of water power. 

As compared with synchronous plant, both Dr. 
Kapp and Dr. Steinmetz insist on the importance of 
one inherent feature of the asynchronous generator. 
The current, voltage, and power output are rigidly 
related to each other, so that if the machine is 
designed to carry the current determined by the 
maximum output of the prime mover no overload 
can occur, since the current cannot exceed this value. 
This feature permits the controlling switchgear to be 
considerably simplified, lessens the need for protective 
reactance in large systems, and reduces to a minimum 
the amount of supervision required for the plant at 
work. It is perhaps worth while correcting at this 
point the not uncommon error of speaking of asyn- 
chronous generators as self-exciting. The term is 
used in the sense that no separate exciter is required, 
but is obviously incorrect, since the machine obtains 
its exciting wattless current from a source external to 
itself. In the scheme of Dr. Steinmetz small scattered 
hydro-electric stations would feed into one system 
with a large synchronous main station—or possibly 
only a synchronous motor station—to control the 
voltage and frequency of the supply. The electrical 
equipment in each station would consist of a standard 
low-voltage induction motor, turbine driven as a 
generator, ard supplying power to the line through a 
step-up transformer. The switchgear required would 
be extremely simple—an isolating switch and fuses 
between the transformer and the line, a switch and 
fuses between the generator and transformer, and 
an integrating watt meter. It will be seen that the 
first cost of the plant would be reduced to a minimum, 
and as the generator could not be overloaded, very little 
supervision would be required during rutining, so 
that one attendant might look after a number of 
such stations. At first sight the objection is raised 
to the scheme that the synchronous plant would have 
to supply not only all the wattless component of the 
power load, but also the wattless current for the 
induction generators. Dr. Steinmetz reminds us, 
however, that the system would be no worse off in 
this respect than if all these small generators were 
being utilised as induction motors. The conditions 
are therefore similar as regards wattless current to 
those accepted as standard practice tor power dis- 
tribution. As regards the design of the generators, 
the high-speed machine, as for the induction motor, 
shows the best performance, and it would therefore 
be necessary to drive fhe generator by belt or chain 
where a low head of water and consequent low speed 
of the turbine preclude the use of the direct drive. 
Although governing is not essential, since the 
asynchronous generator possesses the characteristic 
of automatic speed regulation, the use of an emer- 
gency governor to prevent excessive speed may be 
regarded as desirable. 

Isolated examples of these hydro-electric asyn- 
chronous generating stations already exist in America. 
It appears to us, however, that the development of 
limited sources of water power is relatively of more 
immediate importance in this country than in the 
United States. The country must ultimately take full 
advantage of such water ‘power as it is fortunate 
enough to possess, and for that reason the proposals ot 
Dr. Steinmetz deserve the caretul attention of British 
power experts. The scheme submitted to the Board 
of Trade by Mr. S. E. Britton, the city engineer, 
Chester, for further hydro-electric development of 
the river Dee may be taken as an example of a rela- 
tively small power supply system of the kind which 
will have to be developed in conjunction with the great 
steam-driven stations already under consideration. 





Random Reflections. 
[THIRD SERIES. | 


Wuen Mr. Brownlie was asked 
recently. by a representative of 
an evening paper why the trace 
unions had refused to adopt the 
principle of payment by result, he replied that: it was 
because the men saw in it a device for increasing 
production, and they believed that increased output 
per man meant more unemployment. There is 
probably no labour policy at the present time more 
dangerous than this. It is, as far as we have been 
able to discover, not held by the leaders—-indeed, we 
have heard several of them argue very ably against 
it—but it undoubtedly permeates the ranks, and is 
fostered by those mis-leaders of the men who seize 
upon obvious syllogisms without examining the 
correctness of their premises. The world, they say, 
requires only limited quantities of manufactures ; 
the requirements are not sufficient to keep all labour 
constantly employed, hence if each man does more 
in the future than he now does the amount of un- 
employment must increase. On the surface that is a 
sound argument, and it appeals at once to the working 
man who suffers periodically from being out of work. 
We are not surprised that it does so; we are not 
surprised that in vain the economist repeats that 
every page of industrial history shows that increased 
output means increased employment, and that the 
premise to the argument is fallacious. Why is it, 
then, the workmen ask, that even in the best times 
there are always two and a-half to five per cent. of 
our people out of work ?. A short answer cannot be 
given to that question, and a long answer does not 
convince them, especially as it is complicated and in 
some degree hypothetical. There is indeed only one 
sound reply to the workman’s logic. It is that experi- 
ence shows that liis doctrine of restricted output is 
fallacious, and in @ general way it may be taken that 
any attempt to meet his logic with economists’ logic 
is certain to fail. The best plan to follow is to hammer 
in the fact that all industries exhibit the same pheno- 
menon that, though for a time there may be dis- 
placement of labour, the introduction of new methods 
for accelerating output is invariably followed by an 
increased demand. Every industry can provide 
examples, but perhaps there is none more striking 
than that of bicycle manufacture. We do not know 
how many thousands of persons are engaged in that 
trade, and all the trades connected with it, but it 
may safely be said that.if rapid means of production, 
which are always accompanied by cheapness, had not 
been developed; only a fraction of the people em- 
ployed on the manufacture, sale, and repair of cycles 
could ‘have found occupation in it. The way to 
decrease unemployment is to manufacture cheaply, 
and cheapness follows naturally upon the removal 
of all restrictions upon output. 

coy cee 

THe remarkable course of the dis- 
cussion on the trisection of a given 
angle which has occupied the pens 
of our correspondents for several 
months reminds us of the many little problems which 
we all come across from time to time. Not that we 
would suggest for a moment that the trisection of an 
angle is, to the geometrician at least, a little problem. 
It has vexed mathematicians for two thousand years 
or so, and in its way has excited as much attention 
as squaring the circle. That the investigation in 
our eolumns has brought forward several very 
ingenious solutions—none, unfortunately, complete 
—is something of which we are naturally proud. 
But we must admit that from the engineer's point of 
view the division of an angle into three equal parts 
by Euclidian geometry is of little or no importance, 
and, looked at in his practical light, the problem may 
be regarded as a small one. It recalls to our mind 
others which, in their day, have occupied the corre- 
spondence columns in our own and in other papers. 
Tradition has it—-we have not searched our archives 
to confirm it—that years ago the distribution of 
stresses in a three-legged stool filled columns in 
Tar Encineer for months, and we recall a lively 
discussion, possibly twenty-two or twenty-three 
years ago, on why a Bourdon gauge works. A still 
smaller problem was revived by seeing a carpenter 
wrestling with an obstinate screw. Why is a long 
screw-driver a more effective tool than a short one ? 
It is generally accepted by users of serew-drivers that 
it is so, but why it should be is not very clear. There 
is another old and familiar problem which never 
recurs without generating heat. It is the right posi- 
tion for a lock-nut. We have heard the hardest things 
in the world said about the engineer who puts the 
thin nut on top of the thick, and vice versd. Traction 
engineering presents many interesting puzzles, from 
the belief firmly held by many coachmen that a 
carriage with a short wheel base and short shafts 
is easier on the horse than one with the wheels far 
apart and the horse a long way from the wheels, up 
to the more serious question why electric traction is 
harder on the rails than steam. traction. We pass 
over the familiar problem of corrugated rails, and. 
note the curious puzzles presented by the wear of 
locomotive ‘axlé-boxes.. Why was’ it, ‘in’ certain 
North-Western engines, always the third coupled 


Logic and Fact. 


Little Problems. 
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axle-box that ran hot, and why is it that the wear of 
the driven axle-boxes is not always equal, but seems 
to depend upon which crank leads? Engineering is 
full of these, little problems, and, like. petty ailments, 
they seem to defy the doctors, when more serious ones 


are put right. 


* * * * 


an apparatus does all the work ; the office boy pulls a 
handJé' and: leaves the’ rest. ‘tothe eleetrie current. 
There is much to be said for the method, but would 
not, electric bugling be, pleasanter? ‘‘ Come to the 
guvnor’s room, sir,, come tothe guvnor’s room !.”’ is 
there ready for use, and “‘ There’s. someone waiting 
at the ’phone!’’ is so clearly lyrical that a musical 


because 
The little cirele is called by Mr. Watkins ‘‘ pip,’ and 


finally get as answer 11/,,. But if we adopt octaval nota- 
tion 3 becomes 34; and *4/,; becomes’ ,41+-that is, } ++ 


1/,,—and when we add ,4 to ,41 the answer is 1,01— 
in. octaval notation twice four are ten. 


it is the ordinary printer’s character for degrees 


put upside down. It would take too long to go inte 
all the developments of the! system, but we believe 


phrase to match it must occur to the veriest tyro at 


The THERE are times when we wonder | hugling. the propounder of it, who can be found at the Watkin 
panied 3, why there are any teachers at all ws Des erp Meter Company’s works at Hereford, England, will 
Pay. im the world ? Why any men and be glad to send particulars about it to anyone who 

. : women with the quantum of Tue Blue Book issued on Tuesday | is interested. It is based on the natural human 
capacity which we assume to be the possession of pro- ier last by the Ministry of Labour does | tendency to divide by halves rather than by tenths, 
fesrors, lecturers, and demonstrators follow an occupa- Arhitestion, nothing to shake our disbelief in| and for small-scale work—divisions of the inch, for 


tion which pays so scandalously ? Why they do not all 
give it up and turn their talents to purposes which 
would remunerate them better? We never miss an 
opportunity of trying to satisfy ourselves on these 
points, and we have come to the following conclu- 
sions. In the first place, thoze that teach do so because 
they like teaching; in the second, those that teach 
are not competent to do anything else; in the third, 
‘here are plums in the profession. and they hope to 
reach them. The first cause is the most potent of all ; 
it is the love of the work, the joy of instructing, the 
pleasure of helping to mould’ young minds, the satis- 
faction of being able to evoke—not command—. 
respect that moves those who are our best teachers. 
They are willing to bear hardships and to suffer 
the deprivation of many of the amenities of life if 
only, in exchange, they may have the pleasure of 
teaching. There men and women it is who ennoble 
the profession, who put the despised usher and 
governess on @ little pinnacle. But we may well ask 
ourselves if we are behaving quite fairly by them, 
whether it is not rather mean to take advantage 
of thix little weakness of theirs; or, again, we may 
ask, are we not keeping away from the profession 
many who would follow it from choice and capacity 
if it offered them a decent livelihood ? Education is 
suffering from the faults of its youth. Years ago little 
attention was paid to it. Children were taught by 
the family chaplain or by a governess. Both were 
rated hardly above the servants. Their pay was 
extremely small. Learning was cheap. When an 
educational wavy swept over the country, po one 
thought it wortl} while to alter the scale; no one 
attempted to pijt the most important of all pro- 
fessions in a dec¢nt position. We started then from 
the wrong level. | Instead of recognising that educa- 
tion, if it was to be of the best, would be expensive, 
we aimed at making it as cheap as possible, and the 
only way to do that was to pay the teachers badly. 
When technical and scientific education came in 
the exampleof the private and public school was 
followed. Tuition was cheap because the tutors were 
ill-paid. To change from .this position is difficult, 
but the change will have to be made. It is incon- 
ceivable that we shall continue to draw to the pro- 
fession the class of men and women it wants if we 
continue to pay them little more than our clerks, and 
far less than our workmen. “e 


> * * * * 


Sounp signals are amongst the 


Faget 0g familiar worries of life. The Claxon 
Workshops. horn and the telephone bell are 


horrible examples. They are sig- 
nals of the crudest description, the first signifying 
that you are not wanted and the second that you are. 
Most of our sound signals are of that simple order, 
and when greater refinement is needed we seek, as 
a rule, other means of conveying a message. But 
we understand from an article in a recent issue of the 
Sibley Journal that ingenious people who are always 
on the look-out for the creation of new needs— 
generally because they, and they alone, are able 
to supply them—are introducing sound signalling 
into American workshops. The plan is sim- 
plicity itself. We all know the difficulty of finding 
the ‘“‘old man,’ or the manager, the foreman 
or the chief draughtsman in a busy factory. 
Boys have to be scattered hither and thither to look 
for him, and the minutes run into quarter-hours 
before he is found. We recall, by the way, that 
Mr. Brindley installed at the Ponder’s End _ shell 
factory a code of lamp signals by which he and other 
members of his staff might be readily found. In 
each shop was a frame containing a group of coloured 
lamps; all the lamps could be operated from a switch 
at the office. If Mr. Brindley himself were wanted, 
in every shop the red lamps glowed ; if Mr. Elbourne 
were needed, all the blue lamps were lighted, and so on. 
The plan worked well, but it had the defect, almost 
insignificant in practice, that an eye had to be kept 
on the lamps or the signal would be missed. The 
American plan—we have reason to believe that the 
fatherland of the Jazz band has a predilection for 
noises—is to blow a whistle or operate an electric 
horn or “ buzz’? you by some other cacophonous 
instrument. The noises are so attuned that they reach 
vou in the furthest corner above the din of machinery. 
If the general tone of the shop is a low rumble; then a 
strident whistle is fitted ; if the shop note is shrill, 
then you are called by a note of long wave length. 
There is a separate code for each man ; the boss may 
have three equal blasts, and the manager two-one, 
and soon, and, furthermore, by suitable:modifications 
the instrument may state whether the *‘callee’’ is 
wanted at one or may come when it suits him. Finally, 





the settlement of trade disputes by 
compulsory arbitration, or—for that matter—even 
by voluntary arbitration. The report deals with, the 
five war years, and it tells us that in that time nearly 
eight thousand cases were referred to arbitration and 
settled. But when we remember that nearly all the 
settlements were in favour of the men and that the 
employers did not seriously demur, since they were 
able to pass the burden on to the Government or 
other consumers, arbitration was an easy matter. It 
was resorted to by both sides rather as a convenient 
method. of registering the official sanction to changes 
of wages, hours, and so on, than because employers 
and employed found themselves at loggerheads. 
the circumstances that existed it id not be far 
wrong to say that in ninety cases out of every hundred }, 
the Registrar of Births, Deaths, and Marriages would | 
have been just as competent to settle the matter as 
an arbitration court. It is when we set aside these 






example—is quite attractive. 








VOLUMETRIC TESTING OF SCIENTIFIC 
GLASSWARE. 


Tue manufacture of volumetric scientific glassware, 


i.e., burettes, pipettes, &c., is an industry which was prac- 
tically non-existent in this country before the war. During 
the period of hostilities, however, the industry was largely 
developed, and it is most desirable that it should remain 


as a permanent British asset. To attain that end it is an 


neat factor that British-made graduated apparatus 


nould be of reliable accuracy. Volumetric glassware has 
been tested on a small scale at the National Physical 
boratory at. Teddington for the past fifteen years, but 
the growth of the home industry. it was felt that the 


scope of the work should be widened. Consequently the 
Laboratory authorities took the matter up in co-operation 
with manufacturers and users of scientific 


are, and 


cases and consider those in which there was a real as Pema * = : 

, sia cd a new building, which is ly equipped for dealing 
differene e that we see ho w valueless the prohibition with that class of work on a large scale, has just been com- 
of strikes and the exertions of arbitrators are in real | pleted 


emergencies. “*'The legal prohibition of strikes and 
lock-outs had, however,’ says the report, “only a 
qualified success. Strikes of considerable magnitude 
and in considerable numbers cceurred.” That is a 
damning admission. It is, alone, sufficient to answer 
all arguments in favour of compulsory arbitration. 
No one has yet discovered any means of preventing 
workmen from throwing down their tools whenever 
it pleases them to do so, except one—the sequestration 
of their union funds as compensation for the damage 
done by illegal acts. The Trades Disputes Act 
liberates the unions from that penalty and places 
them in a position outside the ordinary civil law of 
the land. There is no probability that it will’ be 
repealed, and there is therefore no means of enforcing 
observance of compulsory arbitration or of preventing 
illegal strikes. To attempt to do so is well-nigh 
fruitless and has this grave disadvantage, that con- 
tempt invariably follows upon the heels of a threat 
which there is no power to execute. There is, as far 
as we can see, only one prohibitive influence in arbi- 
tration before an official body. Properly employed 
it may put the public in possession of all *the facts of 
the case. Public opinion may not be a great restrain- 
ing force, but that it has some influence we do not 
doubt, and, -weak as it may be, it is worth securing: 
But in the name of common sense let us not flatter 
ourselves with a parade of compulsory. arbitration 
and the prohibition of strikes when we are able to 
enforce neither one nor the other. 

* 


* a 


WE have grown so used to thinking 
of 10 as a real number, like any 
other numeral, that it requires a 
distinct effort to look upon ‘it just. 
as the first mile-post in a series. When we divide a 
metre into decimetres-and .mark the divisions in 
succession 1, 2, 3.and so on, and use it for measuring, 
we do no more than indicate that at each division we 
have summed up the result at that point and are 
about to begin When 10 is regarded in this, | 
which is of course the logical way, it becomes ebvious | 
that it is not, of necessity, a real number; we may 
analyse it, if we please, into “‘ one with nothing after 


«x * 


Octaval Notation. 


are now available, and, 


fofind that the 


than in 1918; in fact, last year carried on the decrease 
f 
tions.and patents granted thereon, 
@ temporary ¢ 

increased during the last few.years. 


At the outset it was urged that, in addition to the tests 


already referred to, provision should be made for testing 
apparatus intended to 
accuracy. 
for commercial testing by the State or State-approved 
institutions, a matter which is now under the consideration 
of the Government, the National Physical Laboratory is 
now prepared to undertake Class B tests at the request 
of manufacturers and others, such tests being carried vut 
for the time being at Teddington, though it‘is hoped 
eventually to arrange for the work to be done at local 
centres. 


P only ec cial or Class B 
Pending the settlement of a permanent scheme 





The Class A tests are designed for vessels intended to 
the highest accuracy required for scientific use, 


but the limits of error assigned for the Class B tests are 
such as all graduated apparatus of good commercial quality 
should comply with and are necéssary for the attainment 
of satisfactory results in ordinary routine analysis. A full 
account of the tolerances allowed, methods of test, details 
of construction, test fees, &c., is given in the new edition 
of the Laboratory Test Pamphlet relating to ““ Volumetric 
Tests 6n Scientific Glassware,’’ published in November, 


1919. Copies of the pamphlet, which was drawn up in 


co-operation with both manufacturers and users of volu- 
metric apparatus, may be obtained free of charge on appli- 
cation to the Director, the National Physical Laboratory, 
Teddington, Middlesex. 
requiring tests other than those provided for in the 
pamphlet the Laboratory is, we understand, prepared to 
make special arrangements to meet the particular require- 
ments of any special work. 


In the event of users of apparatus 
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UNITED STATES PATENT APPLICATIONS. 
Recorps of the United States patents granted in 1919 
notwithstanding ‘the economic 
iti f the country at the present time, it is surprising 
nat the aumibcred patente granted in 1919 was less 


vhich began in 1916. This course is the opposite to that 
ed by invention in this country, in which the applica- 
although they received 

eheck in the autumn of 1914, have gradually 


The-actual numbers of patents granted in the United 


States for the past.seven years are as follows :— 


it’”’ or call it I instead of ten. Hence wecan,} 1913...:- +: -- ++ sh ++ 33,941 
if we please, divide the metre into anyother] {ff > 2 43207 
number of equal parts and mark each of them: with 1916 43,970 
a numeral, just to indicate that they: now are new 1917 41,069 
‘‘ mile-posts”” in the scale. - Suppose, for example, iate onyoed 
that we take the ordinary “rule itl twelve oe oe oe . <. oe «- o* os a 

In Great Britain for the same periced the figures ranged 


inches to the foot and each inch divided into eighths, 
we shall be quite in order if we call each of the main 
divisions 10, 20, 30 and so on, even though the pre- 
ceding division is in eighths. Hence, odd as it sounds, 
there would be nothing wrong in saying “ twice four 
are ten, twice eight are twenty,” and so on. More- 
over, we should find when we were dealing with 
very small fractions, such as have to be represented 
by three or four numerals after a decimal point, a 
great convenience in adopting the eight in place of 
the ten division. Mr. Alfred Watkins, of Hereford, 
has worked out this system of octaval notation, and 
he shows in a paper presented last December to the 
American Society of Mechanical Engineers that for 
verniers, micrometers, measuring blocks and scales 
it has distinct advantages. An example or two will 
make his plan clear. If we divide 100 by a process of 
continual halving we get a series running from 100 
through 50, 25, 12.5, down, to 1.5625; if we take 
64 divisions instead of 100 and again divide by 2, we 
get 64,.32,)16, 8 and.so on to Ll. Or, again, suppose 
we desire to add 4.to%/,,, we haveto reduce 4 to the 
lowest common denominator, that-is to #*/,,. and we 





from 30,102 in 1913 down to 18,225 in 1915 and increased 
to 32,892 in 1919. 


As the number of patent applications varies approxi- 


mately with the trade of the country, it is difficult to 
understand why the fall should oecur in the United States ; 
but there is a possible reason, in that the patents granted in 


given year in America are not wholly patents based on 


the applications lodged within that year, because it takes 
several years in many instances for a patent to be granted, 
so that many of the 1919 patents were based on applica- 
tions of some years’ standing, and many of the 1919 appli- 
cations have not yet matured into patents. 








THE ing of glue in warm countries, such as India, 


has hitherto been considered impracticable on account of 
the necessity for a low temperature during drying, but a 
paper by K. C. Srinivasan, of the Department of Industries, 


, describes how a study of the chemical principles 


involved, and by laboratory and factory experiments, the 


details of manufacture have been successfully adapted to 
the climatie conditions prevailing even in the hottest parts 
of India. 
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German Warships Injured at the 
Battle of Jutland 


We discuss in another column the effects of British 
gunfire at the Battle of Jutland. Some of the havoc 
wrought ic shown in the engravings herewith and in those 
on pages 194 and 199. Fig. 1, page 194, shows a direct 
hit on the quarterdeck of the Seydlitz. Fig. 2 illustrates 
the penetration of the forward gun-house of the’ same 
vessel, which was protected by llin. armour. 


was completely wrecked, and the entire crew and magazine 


The turret | 


- 


Lloyd’s Register in Sweden. 


THE recent developments of Lloyd’s Register in France, 
which included the establishment of a Committee of 
Lloyd’s Register of Shipping sitting in Paris, have caused 
a lively interest to be taken in the subject in other con- 
tinental countries. It appears from particulars now to 
hand that Sweden has been the first to follow the example 
of France in this respect, and that a Swedish Committee 
of Lloyd's Register has now been formed at Gothenburg 
to enable the shipowning, underwriting, and shipbuilding 
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FIG.5—THE SEYDLITZ AFTER THE 


parties were killed by the shot. In Fig. 3 will be seen a 
hole in the secondary battery. The damage to the tor- 
pedo nets may be noted. Shell holes in the side of the 
Seydlitz may be observed in Fig. 4. All the foregoing 
views show damage inflicted at the Jutland Battle. 

Fig. 5, herewith, represents the Seydlitz after the 
Batt:e of Jutland. The vessei is heavily down by the 
bows and practicality waterlogged. Fig. 6 also repre- 
sents the Seydlitz after Jutland, and as she appeared in the 
lock at Wilhelmshaven. The view shows the damage 
forward and also a direct hit on the starboard wing turret. 
It will be seen that the guns have been removed from the 
wrecked forward turret. 

Fig. 7 on page 199 shows the Derfflinger with a direct 
hit on the armoured deck. 
the Seydlitz is seen again. Fig. 8 shows direct hit on 
the forecastle; and Fig. 9 the "penetration of the 





In Figs. 8 to 1l—page 199— | 








JUTLAND ACTION 


| interests of Sweden to be represented in the classification 
of Swedish ships. 

The classification of Swedish ships has been the subject 
| of diseussion during the last few vears, but it was only 
| last year that definite steps were taken in the matter. In 
| the late autumn Mr. Dan Brostrom, of Messrs. Axel 
| Brostrom and Sone, of Gothenburg, and Mr. Gunnar 
| Carlsson, of the Rederiaktiebolag Transatiantic, together 
| with Mr. Lange, representing the underwriters, came to 
| London, and as a result of the negotiations then carried 
| on, arrangementswere made with the Committee of Lloyd’s 
| Register of Shipping for the establishment of a Swedish 
| Committee on the same lines as the French Committee 
| recently formed in Paris. 
| The Committee, as will be gathered from the list given 
| below, is composed of leading representatives of ship- 

owners, underwriters, and shipbui!ders throughout Sweden. 








FIG.6—THE SEYDLITZ, AFTER JUTLAND, 1N LOCK AT WILHELMSHAVEN 


llin. armour of her No. 2 turret. In Fig. 10 will be seen | Mr. Dan Brostrom, the chairman, is well known and highly 
two hits, both penetrations, on No. 3 turret, the armour | respected in this country as one of the eutstanding figures 
penetration | in Swedish shipping, in the successful development of 


of which was Ilin. thick ; and in Fig. 11 the 
of No. 4 barbette trunk at the level of the wenGncens | 
deck. The hit which caused the damage in the latter 
case occasioned a fire in the magazine. 








THE Great Western Railway Magazine, in an article on 
‘* Pilfering from Railway Consignments,” says that the 
statistics for last year showed that, so far as that company 
was concerned, there was a great improvement over those 
for the previous year. In respect of goods lost and pilfered 


the reports received were 14,000 less than the year before, 
These reports, the article says, do not all, of. course, 
indicate dishonesty.. Many arise from causes independent 
of that feature, but the substantial decrease in their 
number undoubtedly testifies to fewer pilferages and a 
greater co-operation among the staff to. maintain the 
honour of themselves and the company. 





which he has played a distinguished part. Mr. Gunnar 
Carlsson, who has been elected as vice-chairman, is also a 
man of exceptional ability and wide experience in shipping 
matters, and he rendered services of great value to Sweden 
and the Allies as one of the leading representatives of that 
country in London during the war. 

The position of shipbuilding in Sweden is such that that 
country is practically able to build all the vessels she 
requires, including Transatlantic liners, and the association 
of naval architects of the standing of Mr. H. G. Hammar, ot 
Aktiebolaget Gotaverken, and Mr. W. Hok, of the Lind- 
holmens Verkstads Aktiebolag, with the Committee of 
Lloyd’s Register, cannot fail to be of mutual benefit. 

The following is a list of the members of the Committee : 
—Shipowners: Mr. Dan Brostrom, of Messrs. Axel 
Brostrom and Son, Gothenburg, chairman; Mr. Gunnar 


burg, vice-chairman; Mr. H, Metealfe, of the Rederiaktic. 
bolaget Svenska Lloyd, Gothenburg; Consul-Genera| 
Axel Axelson Johnson, of the Rederiaktiebolaget Nordst. 
jernan, Stockholm ; Mr. Hans Ericson, of the Stockholrs 
Rederiaktiebolag Svea, Gothenburg, Stockholm; and 
Mr. Bernh. Ingelsson, of the Rederiaktiebolaget Karnan, 
Helsingborg. Underwriters: Mr. Einar Lange, of the 
Sveriges Angfartygs Assuransforening, Gothenburg ; and 
Mr. Carl Ahlberg, of the Forsakrings Aktiebolaget Ocean, 
Gothenburg. Shipbuilders: Mr. W. Hok, of the Lind. 
holmens Verkstads Aktiebolag, Gothenburg ; Mr. Hugo 
Hammar, of the Aktiebolaget Gotaverken, Gothenburg ; 
and Mr, Aug. Carlsson, of the Oscarshamns Mek. Verkstads 
and SkeppsdockasAktiebolag, Oscarshamn. Steel makers ; 
Mr. E. Odelherg, of the Stromsnas Jernverks Aktiebolag, 
Degerfors. 








PIG IRON AND STEEL PRODUCTION. 


WE give below a table showing the output of pig iron 
and steel ingots in January this year, and for comparison 
the output in each month of 1919 and the monthly average 
in 1913 and 1918, It will be seen that production both of 
pig iron and steel was higher in January than in any 
month since May last. 


Output of Pig Iron and Steel 
(Thousands of Tons). 


Pig Steel ingots 

iron, and castings. 

1913 ses ee at ce te ee 

Monthly average 855 639 4B 
| oe ees ee 9,072 9,591 
Monthly average 756 799 

1919 
January .. 661 718 
February . . 626 734 
March 691 758 
April 647 668 
May 671 755 
June 658 631 
July 641 618 
August 621 474 
September 581 718 
October 445 433 
November 624 695 
December 632 692 
Total me 7,398 7,894 
Monthly average 617 658 
1920—January .. .. 665 754 
Pig Iron Analysed by Kinds. 
Monthly average, January, 

1920. 
Hematite 232 240 
Basic Masd%. 198 229 
Forge and foundry 171 180 
Alloys .. ° : 16 16 
Total 617 665 








A LIBRARY OF TRANSPORT. 


Ir is intended to form a library in the Ministry of Trans- 

port, which it is hoped to make as representative es 
possible of all branches of transportation and their develop- 
ment, as well as of power, trade, industry, agriculture 
and other subjects which have an important bearing upon, 
or are affected by, transport. Transport in other coun- 
tries will be fully represented in the collection, which, 
it is hoped, will in course of time greatly facilitate the 
study of the “science of movement.” Apart-from text- 
books and other works of reference, off.cial publications 
and the like, the Ministry is endeavouring to obtain reports 
and other publications of local authorities, transport 
undertakings, Chambers of Commerce, trade associations, 
technical societies, committees and other public bodies, 
and generally that large class of literature which is not 
published in the ordinary course, but which lends valuable 
aid to the study of transport and trade development, both 
in this country and abroad. Any ass’stance in making 
this collection as complete and comprehensive as poss. ble 
will be welcomed. 
The library will form part cf the intelligence serv:ce of 
the Ministry, which is now in course of organisation 
under the Director-General of Development, and whose 
function it will be to keep the Ministry informed of all 
developments in connection with transport, both at home 
and in other countries, an object which for its fullest 
achievement must depend in a large measure upon the 
co-operation of all concerned with transportation, 








AN INTERESTING LETTER. 


Tux letter, a translation of which we print below, was 
written by that famous French naval architect, Monsieur 
Augustin Normand, at a time when the relations between 
France and England were strained. It will be read with 
interest now, as showing the attitude of mind of a gallant 
enemy as contrasted with that of one who did not hesitate 
at the most outrageous and inhuman acts, 

Havre, 9 November, 1891. 
ApMIRAL,~-The Marine Frangaise has just published an 
article entitled ‘‘ Suggestions of Naval Strategy,” which 
seems to me to be the work of a madman or of a criminal. 
The journal] having a limited circulation, I take the liberty 
of forwarding it to you. 
It is very regrettable to see the signature of a Senior 
Officer, two pages further on than the article in question, 
and although the article itself is anonymous, this alone 
will be enough to give it an authority that it would not 
otherwise have and to necessitate a protest against this 
piratical literature. 
Tho theory is frequently advanced that a state of war 
oanome the rights of peoples. When, as one of the first, 
Admiral Aube brought it forward, Admiral Bourgeois pro- 
tested in the name of humanity. 
If a protest is necessary to-day, no one has more 
authority to makeit than yourself, Admiral. It would have 





Carlsson, of the Rederiaktiebolag Transatlantic, Gothen- 


a double advantage; it would take away the right of 
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EFFECT OF BRITISH GUNFIRE ON GERMAN WARSHIPS 


(For description see opposite page) 

















FIG. 7—DERFFLINGER—DIRECT HIT ON ARMOURED DECK 





















FIG. 10—SEYDLITZ—TWO PENETRATIONS OF No. 3 TURRET) 


FIG, 8—-SEYDLITZ—-DIRECT HIT ON FORECASTLE 


FIG, 9—SEYDLITZ—PENETRATION OF No. 2 TURRET, 11-INCH ARMOUR FIG. 11—SEYDLITZ—PENETRATION OF No.4 BARBETTE 
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committed in the name of patriotism does not cease to be | tion to leak 

















the liner that it will have recognised, and when night comes | short circuits or earths. 

on, in the most silent and tranquil manner in the world, it | Pees : 

will send to the bottom the liner, cargo, crew, passengers— THE 

and with his mind not only at ease, but also fully satisfied, i 

the captain of the to © boat will pursue his course.” 
f would not like this torpedo boat to be one of mine. 
Pray, Admiral, excuse my troubling you, and 












Believe me, i 
Respectfully yours, ee 

(Signed) Aveusrrs Normanp. | ve! 

time 
















Protection of Alternating-current 
Systems.* » = 
By Major KENELM EDGCUMBE, R.E. (T.), MLEE. 














leads, con 
regarded as a general 
The author believes the four cardinal points of a pro-| mechanism of. the: 8, so that 











——— -.| applying this*prineiple consists in 


foreigners to treat us as savages, and above all it would| no means new. Fig. 1 (a) shows three separate current 
make certain young officers whose moral sense might be | transformers connected in star, and the leakage relay 
influenced by such publications understand that crime | L R included in the common return. An obvious objec- 
protection when used by itself is that, 
crime. | Should the fault either start, as, or immediately develop 

You will perhaps ask me, Admiral, how this question | into, a short circuit between phases, there will be no out- 
touches me personally. At the risk of being thought | of-balance current and, consequently, the leakage relay 
Quixotic, I must confess that I should be horrified to think | will not act. To obviate this, overload relays O R, and 
that any material of war that I ecnstructed could ever play | O R, can be included in two of the branches, as shown, 
a criminal réle. I remember the well-known sentence :—} and under these circumstances one at least of the relays 

“Then the torpedo boat will follow from afar, invisible, | will act under all possible fault conditions, whether of 
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“THe ExGineee” 7 a iy 2 33 
FIG. 1—RELAY } AND TIMEZLAG CURVE 


tective system to be :—({1) ‘Th® maintenahee of continuity, 


of supply; (2) simplicity ‘of the vents involved 3 | siieally shortened 
(3) adaptability to existing gear with minimura altera-! -' 






tions, and flexibility as 
economy in its true sense, having regard to the capital 
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FIG. 2—RELAY 


attainment of satisfactory. protection is to earth ‘ 
system through a resistance. At the same time, mami 
of the arrangements recommended are also applicable to {.1 
insulated systems. . 

The principles underlying leakage protection are by | overload relays. 





< Abstract of paper read before the Institution of Electrical 
ingineers, February 12th, 1920, 
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to, say, 70 per cent. of the normal, the time-lag is auto- 


. fhe foregoing remarks refer more especially to the 
regards future extensions; (4) | overload relays—O R, and O R, in Fig. 1 (a)—but much 

the same considerations apply to the leakage relays L R, 
sunk in cables, &c. Earthed systems alone are dealt with, | except that, owing to the fact of the leakage current being 
sinee, in the suthor’s opinion, the first step towards the definitely limited by the earthing resistance, there is no 


station to a sub-station, a very usual arrangement is {, 
install reverse relays at the sub-station ends of each feeder. 
on the assumption that the normal flow of power being 
from left to right, a flow from right to left necessarily 
implies a fault and should cause the appropriate relay 
to operate. 

An objection to this ment is that if the cables 
are heavily loaded at the time, a high-resistance fault 
may not cause the current to reverse at all, so that th. 
feeder will not be isolated. In fact, with two parallel 
feeders, unless the current to earth exceeds twice the 
load current at the moment, reversal may not take place, 
and with three or more feeders the required excess || 
be still greater. This condition necessitates the insta!|, 
tion of a larger earthing resistance than would otherw (.e 

necessary, thus throwing an undue strain upon all paris 
of the system owing to the heavier fault current. 

This difficulty can be overcome by the use of different ia| 

relays, the current connections for which are 
shown in Fig. 1 (6), the pressure windings being omit «i 
sake 


















for the of clearness. C'T, and C T, are two current 
transf : } im such a way that a flow 
of current in the dit icated by the arrows merely 
causes a ¢i in the secondaries, and 
none flows 3m Ry and R R, which are 
connected in series een tential points. On the 
occurrence of a fault, the currents in the two feeders a: 
no longer equal and the difference current flows throuyh 


arranged that one or the 


ection of the current 
faulty feeder alone 
n difference current, 
actual reversal or not ; 
4° always equal to twice 
ito the fault through the 
ant advantage possesse | 
ed with simple reverse 


relays, is a simultaneous reversi! 
o . will not cause either relay to 


Tn the:ades of four GAELS parallel desdors, ean be 





should be provided which is automatically closed by the 
| circuit breaker as it comes out, so that the current trans- 
former is short circuited, and the connections of Fig. 1 (c) 
become equivalent to those of Fig..1 (6). It is important 
that the currents should distribute themselves correct!) 





“* bias” to these relays 
want of balance from 


A of carrying 
sally in Fig. 2 (a). 










moving coil instrument ha an iron circuit ng tw: 
fixed windings, a current CC and a volt coil V C, 
so connected as: to assist one another with a forward 
current and to op one another with a reversal. The 





moving coil MC is connected in series with VC and a 
non-induetive resistance R between phases or to the neutral 
point, according to circumstances. The windings V C and 
CC being in opposition under operating—reverse—con- 
ditions, the flux in the air gap for a given current increases 























} advantage in cutting down the time-lag to a mini- 
. With leakage ‘relays, likewise, there is nothing 
be gained by the adoption of a fixed time-lag, although 
the objections to it may be less strong than in the case of 


THE Protection oF PARALLEL FEEDERS. 
Tn the case of paraliel feeders running from a generating 





FIG. 3—OPERATION OF REVERSE REL 
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idly as the pressure falls, and thus largely compensates 
Pager shes eurrent flowing through the moving coil 
winding, Fi oF ow successfully this result is 
ed. It will be seen that a relay set to ate 
at 25 per cent. of full load, normaljvoltage conditions, 
will only require. twice. full-Joad current to actuate it, 
even should the yoltage the system fall to 2 per cent, 
of the normal, 
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{+ must not be forgotten that in the case of a fault 
between two lines only, the fall of voltage will not be the 
same on all three phases and a seriously distorted voltage 
triangle will result. In Fig. 3 (6) the normal voltage triangle 
is shown on the left, whilst on the right is seén that result- 
ing from a severe short circuit between phases A and C. 
As ustially connected up, the pressure winding of the 
reverse telay whose current coil was in phase A would be 
joined between A and an artificial neutral point N. Under 
normal conditions with a non-inductive load the current 
and pressure are then in phase with one another, and are 
each represented in direction by AN. Under the short- 
cireuit conditions represented by the right-hand figure, 
the current AC and the pressure AN are seen to be 
almost 90 deg. out of phase with one another, and, con- 
sequently, the relay will require an excessive current to 
operate it, quite apart from any effect which the reduced 
value of the phase voltage may have upon its operation. 

A simple method of getting over this difficulty, due to 
Mr. E. B. Wedmore, consists in connecting the pressure 
winding between B and C, when the current winding is, 
as before, in phase A. Under normal conditions at unity 
power factor the current and pressure will be 90 deg. out 
of phase, and a corresponding phase displacement is 
introduced by the relay windings so as to bring the current 
and pressure fluxes into phase. Under the short-circuit 
conditions shown in the right-hand figure, the current 
A C and pressure B C are seen to be still practically 90 deg. 
out of phase. In fact, the greatest departure from this 
displacement occurs in the case of a moderate fault between 
the two phases, when it falls to 60 deg. The maximum 


tically every system can be divided up into elements 
such as those shown and the whole dealt with in the 
way proposed. 


Merruops OF EARTHING THE SYSTEM. 


The question has now to be considered of the best 
method of connecting the generator ne ‘© earth 
through its limiting resistance. ; 






effect of this current is not serious ; in fact, a triple har- 
monic current equal to as much as half the full-load current 
of the generator will increase its loss by less than 
3 per cent. At the same time, . circulating currents 
may be ! jle in their effects upon measuring 
instruments, &e., and should this prove to be the case 
they can be eliminated either by earthing only one gene- 


shown in Fig. 5 (a). If the 
made equal to about 15 per 
current will usually be r 






rator at a time or eonnecting a of the resistance 
between. salle ibicel point and the, earthing bar—as | 








deviation from the mean position under all possible con- 
ditions is, therefore, only 15 deg. in either direction. 
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FIG, 4—TYPICAL FEEDER SYSTEMS 


With three-core cables a short circuit between two phases 
which does not at once spread to the third phase is almost 
an impossibility, but on overhead lines it is one of the 
commonest of besides being by no means unknown 
with circuit bteakers and bus-bars, and in all cases where 
a severe polyphase fault is liable to occur the relay con- 
nections just deseribed should be adopted. 

The contact-making arrangements of the relay, as 
shown in Fig. 3 (a), may. be worthy of mention. As 
soon as the contacts close at C, a current flows through 
the breaker trip coil T C in series with the smal] magnet 
M, which is thereby onergised, and by attracting an arma- 
ture A, carried by the contact arm, draws the latter up 
firmly, thus ensuring continuous and effective contact. 
With this carbon contacts are employed 
instead of the more delicate tungsten, platinum or 
mercury. The eireuit breaker should be so artanged that, 
in coming out, it opens a switch S and thus releases the 
contact arm, so that the telay resets itself automatically. 
This auxiliary switch is essential in all cases, since it is | 
most undesirable that the circuit should be broken at the 
relay contacts. : 

Reverse relays should, of course, be such as to be un- 
affected by a fall of voltage, and it is a great advantage, 
for the reasons already gone into, for the relays to be 


- responsive not only to overloads but also to leakage. 


Fig. 2 (6) shows such an arrangement, The relays R, 
and R, have their currerit’ and potential windings con- 
nected to phases 1 and 3 respectively, and will conse- | 
quently respond to overloads ‘or to short circuits between 
any of the phases. The leakage relay L R has its current 
winding in the common return of the current transformers, | 
and is. provided with three pressure windings, each fed | 
from one of the single-phase potential transformers T,, T, | 
and T,. the primaries of which ate connected in star and | 
earthed. If the insulation of the thrée mains is perfect. | 
the potential transformers will have equal voltages applied 
to their primaries and the pedultenit Hux due to the prés- 


sure windings on the leakage relay will be zero. If, | 


however, phase 3, for example, goes to earth, transformer | « 4 
| such an arrangement suffers from serious disadvantages. | Imperial College of Science on Wednesdays, at 5 p.m., commenc- 


T; will have a reduced voltage applied to it, whereas that 
of T, and T, will be increased. As a result, the balance 
will be upset and there will be a resultant préssure flux | 
in L Rin phase with the voltage between line 3 and earth. 
The leakage current will also be practicaly in phase with | 
this voltage and will therefore cause L R to operate. By | 
this means, relays R, and R, will deal with overloads, 
whilst relay LR deals with a leakage to earth, and each | 
relay discriminates correctly as regards direction. With | 
such reverse and leakage relays at the sub-station ends | 
of the feeders, overload and leakage relays—as in Fig. 1 (a) | 
—may be employed at the generating station ends, but | 
it is often preferable for the sake of whiformity to employ | 
the same relays throughout and the connections of Fig. 2 (6) | 
are equally applicable to the ontgoing ends. 


Typical Protection D1acRams. | 

In Fig. 4 are shown a number of typical feeders, &c., | 
with the method of protection reeémmended for each. | 
The points at which circuit breakers and relays are required | 
are marked by a cross. and against each is given the | 
number of the figure in which will be found a connection | 


diagram of the protective device recommended.  Prae, 





























on the occurrence of a severe fault, the exciters are apt 
to become anstable, and cases are on record where ex- 
tremely high voltages have been induced in the exciter 
circuits -owing..to a ysinglesphase short circuit in the 
generator. 

For sub-stations and other situations where there is 
no available source of direct current, Mr. F. Ayton some 












time, ingenious as this e battery 
undoubtedly forms the best fly-wheel and is eagily charged. 
either through a rectifier or by means of a smal] A.C.-D.C.' 
set. 
The author discusses a method of checking relay settings, 
FB, font 


recommended by the Protective Devices Committee of 
the American Institute Engineers. 
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FIG. 5—EARTHING AND ARTIFICIAL NEUTRAL POINT CONNECTIONS 


If it is desired to benefit by leakage protection on 


systems in which the neutral point is not. available, those | 
involving delta-wound generators or transformers, for | 


example, it becomes necessary to form an artificial neutral 
point. 
earth will not meet this requirement since no current 
then flows through the fault in the event of one phase of 
the system going to earth. The best arrangement is 
probably. a zig-zag connected three-phase transformer— 
as shown in Fig. 5 (6). Each limb. carries, two. similar 
windings connected in adjacent, phases, one end of each 
being, starred and the remaining ends connected, through 
earthing resistances E RK to the lines. The small figure 
on the right shows the relative phase relationships of. the 
six windings, Under normal. conditions the current 
taken is merely the magnetising current of the trans- 
former, but should an earth develop—for example, on 
the lower phase—a voltage is induced in the windings on 
limbs 1 and 2—connected between the faulty phase and 
earth—by the other two coils on those limbs, which are 
connected to healthy phases. The current flowing to 
earth through the fault is limited by, the-earthing resist- 
ance to any desired value. 


Forms oF EARTHING RESISTANCE. 


As has already been poirited out, the initial short- 
circuit current of a generator is many times its stationary 
value, and consequently it is of considerable advantage to 
have a resistance which is a maximum at the outset, 
subsequently falling in value-so as to equalise the current 


| tush to some éxtent. An earthing resistance possessing 
| these features is the carbon-powder pattern due to Mr. 
| Brazil, which consists of @ number of fire-clay troughs 
containing the powder between carbon terminals. The | C 


troughs are mounted one above the other and grouped 
as may be necessary to give the required resistance and 
current-carrying capacity. 


In lieu of a resistance in the earth circuit, ‘the use of a 


Resistaneces or choking coils star-connected to | 


CONCLUSIONS. 


The points which the author has endeavoured to make 
| may be summed up as follows :—(1) In any scheme of 
protection, continuity of supply should be the first con- 
j'sideration, simplicity the second, and adaptability the 
| third ; (2) the neutral points of generators and step-up or 
| step-down transformers should be earthed through a 
| resistance having a negative temperature coefficient ; 

(3) when the neutral point is not available the system can 

be earthed through a zig-zag transformer and an earthing 
| resistance; (4) in alarge number of cases special conductors 
| are out of the question, and any and every part of a dis- 
tribution’ system can be protected by overload, reverse 
or leakage relays in accordance with the various methods 
| discussed in the paper ; (5) all overload relays must have 
| similar time eurrent--curves, with a—definite minimum, 
| independent of the overload ; (6) all reverse relays must 
| be compensated for a fall. of voltage down to 2 or.3 per 
| eént. and may in’ sSome-cases-be required t} operate with 
| a heavy. current,in either. direetion, at. zero. voltage ; (7) 
| current “transformers should be of the straight-through 
| type whenever possible, and should otherwise be proteeted 
|. bya non-inductive shunt of ample current-carrying 
|. capacity,.and specially adjusted, to the transformer 
| characteristics. 











| ‘How We Karr rue Sras.”—Admiral of the Fleet Viscount 
| Jellicoe of Scapa, O.M., will, on the 25th inst, preside,at the 
| lecture, ‘“ How We +s the Seas,’ to be delivered by Capt. 
| E. R. G. R. Evans, R.N., D.3.0,, at Cowes, under the auspices of 
| J. Samuel Whiteand Co., Limited; who have a peculiar interest 
in Capt. Evans sinee three of their destroyers—the Broke, 
er, and Mohawk—were under his command in the Dover 
Patrol at different periods during the war, and on one occasion 
two of their torpedo.boats, Nes. 14 and 15, were used by him 
for one of his special “‘ stunts ” off Ostend. 
LecrurEs on AERoNAUTICS.—-Sir / Richard Glazebrook, 
K.GB., F.R.8.,.Zaharoff Professor of Aviation at the University 





reactance bias’ been’ proposed, but the author shows that | of fongon, will give « course of introduetory lectures at the 


MAGNITUDE OF THE CURRENT, TO BE. PASSED, 


Whilst it is impossible to lay down any hard and fast | 
rules as regards the current settings of the relays or the | 


| best value for the Garthing resistance, sitite each case | 


must be considered upon its merits, a table of suggested | 
values is inchidediin'the paper to servé As a guide. 


MernHops or TRipPING. 


The. necessary, current for operating the trip coils of 
the circuit breakers may be derived from any of the 
following sovrees :—(1) Alternating eurrent supplied by. 
a potential transformer ; (2) alternating current derived 
from a current transformer in the circuit affected ; (3) 
direct. current from a battery or dynamo ;. (4) direct 
current from an A.€.-D.C. machine, upon a. principle | 
bas Sante by Mr. F. of 

en’ method (3), direct current, is available, it is, by 
far the best, an accumulator battery being the ideal 
The current derived from an exciter is 


arrangement, 
oobasionally used, but is not to be recommended since, 





| sHips.—We are informed 


| ing on Wednesday, February 25th, on the following subjects :— 


February 25th, ‘‘Aeronautical. Research: -Models and Full 
Sceale”?; March 3rd, “Stability and its Investigation ” ; 
March 10th, ‘‘ Instruments and Methods of Full’Scale Research ”’; 
March 17th, ‘‘ Strength of Construction: Factor of Safety” 
and March 24th, “The Airserew : Its Design and Efficiency.” 
The lectures willbe free and open..to 8 interested, both 
students of the College andothers, Applications for tickets of 
admission should ‘be made:to the Registrar of the Imperial 


~ 


College of Science-and Technology, South Kensington, S.W. 7. 
Nava ARCHITECTURE”"AND MaRiInE ENGINEERING, ScHOLAR- 
the Secretary of the Institution of 
Naval Architects that thé following scholarships will be offered 
for competition during the present year :—Naval Architecture: 
Vickers, £150 per annum ; Hawthorn, Leslie, £150 per annum ; 
John Samuel White, £100 per annum ; Denny, £75 per annum. 
Marine Engineering : R. L. Scott, £150 per annum ; and Denny, 
£75 per anniim! © These scholarshipsiate open to British appren- 
tices or students, and are tenable, subject to the regulations 
erning each scholarship, for three years at.one or ail of the 


vi 
| following educational establishments :—Glasgow University ; 
| Durham University (Armstrong College) ; Liverpool University ; 


Royal Naval College, Greenwich ; City and Guilds (Engineering) 
College, London. | Full particulars may be obtained from the 
Seoretary, Institution of Nayal Architects, 5, Adelphi: terrace, 
London, W,C, 2 
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BIRDSEYE VIEW SHOWING 


The Companhia Nacional de Nave- 
gacao Costeira in Rio de Janeiro. 


In our last issue, in an article entitled ‘‘ A British Ship- 
yard in South America,” we reproduced photographs 
showing the launch of thé first vessel of any importance 
which has been built in South America. In referring to 
Messrs. Thornycroft’s connection with the new venture 
we stated that they had acquired the business. This is 
not correct. The Companhia Nacional de Navegacao 
Costeira is an old-established business, and no change has 
occurred in the ownership. Messrs. Lage, who have con- 
trolled the business for many years, have arranged with 
John I. Thornycroft and Co., Limited, to take technical 
control and supply a complete staif of managers and 
charge hands. 

The accompanying engraving from a photograph, taken 
from the air. gives a good idea of the situation of the island, 
A. on which the establishment and dry dock are situated. 
The construction of the dry dock is of some interest, 
being excavated out of the solid granite. The island 
marked B is Santa Cruz; it is at present a residential centre. 








Determining the Tension in Tele- 
graph and Telephone Lines. 


Wate a considerable amount of data is available to the 
engineer as a guide to the stresses in overhead lines under 
different conditions of loading, the application of that 
information to line construction in practice requires both 
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TIME {in secs) OF 20 WAVES 
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“Tee Encineer’ 
CURVES CONNECTING TENSION AND VIBRATION PERIOD 
care and experience. For example, the exact tension to 


which a line must be set depends on the temperature 
existing at the time. 


Care must- be exercised in deter- | coal mines using certain types of coal cutters. 


THE COSTEIRA SHIPYARD 


but it is usually advisable to check his work.. The ten- 
sion and sag of the wire being definitely related, one 
method is to measure the sag of the line between the poles 
by marking a distance equal to the correct sag down- 
wards from the insulators on each pole and noting whether 
the lowest point of the wire fails in the line of vision jbining 
| the two marks. An entirely difierent method consists in 
| determining the natural time of swing of the line considered 
as ‘a pendulum. The sag varies inversely as the square 
of the period of oscillation and the relationship is inde- 
| pendent of the material of the conductor or length of span. 
This method has been used with success on heavy power 
| wires with short spans and considerable sag; but accord- 
ing to an article in the Post-office Electrical Engineers’ 
Journal by Mr. A. C. Timms, the method was of little use on 
the comparatively small wires used on the main trunk 
| telegraph or telephone lines of the British Armies in 
France. ‘The wires were chiefly 100 lb. copper with some 
of 150 lb. and 2001b., and usually the wiremen had a 
tendency to pull them up too tightly. Mr. Timms 
describes his method of checking the tension in these lines 
as follows :— 

If a line wire is plucked aside and suddenly let go, or 
struck a sharp blow near the end of the span, a transverse 
wave is formed which travels along the span at a speed 
depending only on the tension and the weight of the wire. 
If ?=length of span in feet, T = tension in pounds, 

| w = weight per foot run of wire, and t = time taken for 
| the wave to traverse the span and return to the starting 


point, then 
T=4wP —g# (1) 


Each time the wave returns and is reflected it can be seen 
or felt by resting the hand lightly on the wire a few inches 
from theinsulator. To find ¢it is only necessary to observe 
the time ot ten or twenty wave reflections, called ‘‘ waves ”’ 
in the accompanying diagram, and to measure the span. 

Curves have been worked out from formula (1) for copper 
and bronze w.res, so that the tension can be read off 
on the diagram for various spans, by interpolation, 
For the same speed of wave the tension in a heavier wire 
than 100 Ib. is proportional to its weight—that is to say, 
the stress is the same in all copper wires. But it is not the 
same for bronze as for copper, because the density is 
different. For longer spans, multiply the tension as 
shown on the 80-yard curve by (span — 80)”. It is 
stated that the formula can be relied upon as quite 
accurate, for perfect reflection occurs at the insultors, 
provided the wire is bound in or terminated. The 
accuracy of the result depends only on the measurement of 
t and the span. With ordinary care and pacing the span 
both ways one can determine the tension with in 5 per cent., 
which is quite sufficient to decide whether the wires are 
too tight or too slack. 








Utility Forge Hammer. 


A vutiLity forge hammer, as it is called by its makers, 
has recently been put on the market by the Sullivan 
| Machinery Company, of Chicago, the London office of 
| which is at Salisbury House, E.C. 2, It is explained that 
| the development of this machine was suggested by the 
| number of practical uses to which the vertical member of 
| the firm’s drill steel sharpener has been put to in mine, 
| quarry, and other blacksmiths’ shops. It was originally 


| intended for the forging of the pick point and chisel point 


| steel cutter bits, of which many thousands are required in 
Tt was soon 


mining that temperature, as the temperatures of the wire | realised, however, that by substituting ordinary forging 


and the surrounding air may differ appreciably. Again, | 


dies for the special dies required for making cutter bits, a 


the wireman adjusts the tension of the line during erection, | great variety of forging work could be performed, and per- 


formed, so. the comp: avers, at low cost as compared 
with that of other methods of doing the same sorts of 
work. Included in the various things for which the 
machine is claimed to be specially suitable are the forging 
of miscelJaneous small tools, such as chisels, levers, keys, 
wedges, and wrenches; the forging of coupler pins jor 
trucks, and of rail spikes; the welding and straightening 
of rods and bolts; the sharpening of miners’ picks and 
crowbars; _ punching and riveting; forging special] 
irons in shipyards, such as stanchions, bolts, and grab-iron 
ends, and, In fact, any light forge work on round or square 
stock up to 2in. in diameter. 

As will be observed, the hammer consists of a cast iron 
frame, cored out to save weight, which supports an anvil 
or base block and has secured to it a vertical engine or 
hammer, similar to that used on the firm's drill sharpeners, 
or, in other words, a Sullivan rock drill with a differentia] 
valve motion, as well as a guide for the reciprocating piston 
or ram, the bottom end of which carries the upper or 
striking die. The hammer can be worked either with 
compressed air or steam. If the former, then with the 
pressure from 80 lb. to 100 lb. per square inch—say, with 
an average of 90lb,—the consumption of air is 93 cubic 
feet per minute, If steam be employed the steam boiler 
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UTILITY FORGE HAMMER 


horse-power required is 8. An advantage of using air is 
that chips or scale can be blown off the surface of the dies 
by the exhaust. 

The diameter of the hammer cylinder is 2fiu. and the 
stroke is 53in.. When running at, maximum speed 600 
blows can, we understand, be struck per minute, By 
regulating the pressure on the foot lever the operator can 
vary the length and strength of the blows from a light tap 
on short stroke up to the full power of the machine. The 
travel of the foot lever is long in proportion to the length 
of the valve travel, which renders the working of the 
machine light for the smith and gives him good control. 
Live air or steam is normally kept at the lower end of the 
cylinder at all times by means of a pin and spiral spring 
which act against the lower end of the valve. When the 
foot lever is depressed the pin falls, the valve operates, and 
the hammer begins to strike. The piston-rod of the 
hammer is. tapered at its lower end to receive the guide 
block, to which is keyed the upper of the two dies. Coiled 
springs provided, at each end of the cylinder side rods 
which tie the cylinder together take up the shock of the 
blow and the recoil. 

The base plate, wh:ch is made of open-hearth steel, is 
attached to the frame by two ljin. bolts with heavy coiled 
springs mounted on their lower.ends. It is explained that 
the spring tension thus provided keeps the base plate in 
close and firm contact with the frame and eliminates wear 
between the plate and the frame, . Fairly wide sheets or 
frames can be dealt with, since the depth of the throat from 
the centre’ of the die to the frame is l5in. The overall 
dimensions of the machine are 6ft. 6in. high, 19in. wide, and 
37in. deep. ‘The net weight is just under 15 ewt. 








Tue North London Railway Company proposés to 
erect @ cenotaph at its Brodd-street terminus in memory 





of those of the company’s servants who fell in the war. 
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Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


High Prices in the Iron Trade. 


Tue extreme scarcity of finished iron is forcing 
customers, who are in urgent need of supplies, to concede 
higher and higher demaiids, and the market is in no wise 
in a less artificial and dangerous position than last week. 
it is with great satisfaction, however, that I am able to 
note a most wise course just pursued by the bar iron makers 
The question of a further change in manufactured iron 
prices has been considered at a special meeting of the 
South Staffordshire ironmasters, but makers have decided 
not to give their assistance in the direction of inflation, 
which they believe will prove permanently injurious. In 
view of the fact that prices have recently been advanced, 
they have decided to maintain the existing lists, especially 
for all classes of bars and strips and hoops, even though 
this may involve for the time being some sacrifice to them- 
selves. There is no knowing how soon revision may 
hecome necessary ; but it is not in the best interests of the 
trade that the advancing element in the market should 
gain the upper hand. The activity in the chain and anchor 
industry, coupled with the large requirements of agricul- 
tural implement firms, makes considerable inroads on the 
produetion of marked bar houses, wh ch are heavily booked 
at £27. Ordinary chain iron is sold here for £25, or 10s. 
more than good second-class bars, which are in active 
request, railway carriage and wagon companies being large 
customers, The,strip mills are well employed, and the 
price is firm at £25 10s. Despite high prices, demand for 
small rounds, squares, and flats is in excess of the output 
of the district, which, however, is not at full capacity, 
owing to the difficulty in getting material. The basis for 
three-eighths sizes—-iron and steel—is £28; for five- 
sixteenths, £29; and for quarter inch, £30. There were 
hardly any galvanised sheets on offer this week. It was 
stated that some small sales had been made at £53 for 
24-gauge corrugated ; £50 was a rock-bottom price. Mill- 
owners declared that with sheet bars at £29 there was very 
little in the busmess. Black sheets are selling at a range 
of as high a price as £45, a figure previously absolutely 
undreamed of. 


Puddled Iron and Idle Forges. 


With the puddling rate-at the unprecedented 
figure of 37s. 1}d. per ton, inclusive of the last advance of 
5 per eent., makers of puddled bars resolutely decline to 
quote below £19, rising to £20 in special cases. They are 
booked three months ahead, and, owing to the pig iron 
difficulty, are unwilling to pledge themselves further. It 
is difficult to obtain quotations for iron billets, few people 
having any to offer on the market. A minimum of £19 
is mentioned, ranging up to £20, and there is no doubt 
consumers would gladly pay £20 if they could be assured of 
deliveries. Every effort is being made to increase output, 
especially as a heavy tonnage of foreign business has to be 
refused. The only hope of increased output is, as I set 
out last week, in the introduction of a third shift. Numer- 
ous idle puddling furnaces could be re-started if skilled 
puddlers could be got, but inquiries with this object in 
all the iron and steel-making districts of the kingdom 
have yielded practically no results. ‘ 


Strong Raw Iron Market. 


Pig iron continues a strong market. While 
present prices are quoted, they are purely nominal, as the 
customer is required to pay whatever prices are current 
when the material is delivered. Orders are very cautiously 
accepted, as the furnaces are making very poor production. 
No further change has been made this week. Smelters 
will only sell in small quantities, however, discouraging 
all long contracts. The condition that any advance in 
price should apply to undelivered balances.is still a feature 
of contract notes. Pressure seems to be equally keen for 
forge and foundry sorts. It is reported on the Birmingham 
Iron Exchange that the re-starting of the two additional 
furnaces in Northamptonshire promised for last. week has 
had to be deferred owing to coke shortage, though a larger 
pig iron production is so urgently called for. Since the 
middle of January the excessive export of coke has been 
checked by a stricter enforcement of the order limiting 
shipments to 15 per cent. of the total output. Producers 
have held themselves at liberty to spread the percentage 
over back months when exports were low, but they are 
now being restricted to the current month. Thus far the 
more rigorous conditions have made little perceptible 
effect on home supplies. If one of the results of the with- 
drawal of coke from the home market is to retard the out- 
put of iron and steel, it is plain that the extra profits of 
the export trade are very dearly bought. I may point 
out here that in the normal conditions prevailing at the 
beginning of 1913 the export figure of coke was_ only 
107,095 tons, But then the export price worked out at 
less than £1 a ton; now it is five times as much. In this 
marvellous price charge he who runs may read the tempta- 
tion for the present exiensive overseas business in this 
valuable iron trade commodity. 


The Steel Famine and Extreme Prices, 


The demand for steel is enormous and last. week’s 
famine continues. Steel production is very seriously 
hindered by scareity of fuel, limiting the supplies of pig 
iron, and by railway congestion, which is still compelling 


.many steel works to work short time, through the impossi- 


bility of getting away finished material, Basis—i.ec., 
minimum—prices only on Birmingham Exchange are :— 
Hoops, £27 10s.; angles, £20 10s.; tees, £21 10s.; joists, 
£20 5s. minimum ; ship, bridge, and tank plates, £23 5s., 
three-eighths and upwards; boiler plates, £26 10s. at 
makers’ works. Open market figures are not generally 
regarded as being representative of the actual state of the 
market, and it is practically impossible to place orders on 
this basis. A number of tonnages for billets have been 
booked at £26 per ton, The. latest quotations for sheet 





bars in Birmingham are £29 10s., a rise of at least £5 a ton. 
Billet sellers are again referring eager customers to the 
steel works’ headquarters, where it is understood that 
orders have little chance of acceptance without a substantial 
premium. The temptation to the Welsh’steel makers to 
produce sheet bars instead of billets, thereby enhancing 
their profits, has further reduced the supply of the latter. 
Re-rolling mills in Staffordshire are still making very poor 
output for want of this steel. A North Country house is 
quoting £25 for angles, but that can hardly be intended to 
lead to business. Hoops and strip have not been altered. 
Wire has been advanced £4 per ton, the new basis being 
£38, as a result of a further rise in wire rods, which are 
selling at £25. The British steel makers have practically 
a monopoly of the supply of rods, although most of this 
class of steel before the war came from foreign sources. 
Until the rate of exchange made the American rods 
unprofitable, fair supplies of this material was shipped to 
this country, but the American rod would now cost at least 
£32 per ton under the unfavourable rate of exchange. 


Machinery in the Glass Trade. 


The works which the new company in the British 
glass trade, with its £2,000,000 capital, has acquired are in 
Essex, Kent, Staffordshire, Lancashire, Yorkshire, Durham, 
Midlothian, and also in Ireland, and in these times of 
advancing railway rates the geographical situation of a 
factory can easily become a very valuable asset.. The 
company has also purchased 30 acres of ground at Charlton. 
near Woolwich, and is now ereeting thereon gigantic new 
bottle-making works second only in size to the works 
at Canning Town. Every kind of the latest useful auto- 
matie machinery is being installed. American machinery 
is being utilised. It includes the semi-automatic Empire 
machine, which can turn out 4000 electric lamps in eight 
hours, and the Westlake, which can produce them at the 
rate of twenty-eight per minute. With the Libby tube- 
drawing machinery @ long, straight, continuous length of 
fin. tube can be obtained at 120ft. per minute. The 
English way of tube-drawing is primitive, and the per- 
fectly uniform bore which is wanted cannot be secured by 
the hand method. With these machines and the modern 
type of American tank furnace now being installed at the 
Medway works, Kent, the company will be in a gocd 
position for turning out flint glass tube ware in addition 
to electric lamp bulbs and other articles. 


Research and the Non-ferrous Metals. 


Birmingham is to be the centre of the work of the 
British Non-ferrous Metals Research Association, which 
has just received its certificate of incorporation. The 
Government, it may be remembered, set aside £1,000,000 
for the launching of the scheme, which is expected to 
become self-supporting within five years. While Bir- 
mingham will be the headquarters, the organisation is on 
a national basis. A possible development is the appoint- 
ment of local committees to deal with particular branches 
of the non-ferrous industry in different districts. It will 
be for those connected with the organisation to suggest 
subjects for research, and to make arrangements for carry- 
ing out. Contributing firms will have the right to use any 
patents or secret process evolved with no more than a 
nominal payment. Moreover, it will be open to any firm 
to ask for a specific piece of research to be carried out for 
its sole benefit at cost price. The association has 
its work under the direction of Mr. Ernest A. Smith, in 
temporary quarters. A laboratory was established not 
very long ago by the Brass and Copper Association, work- 
ing in conjunction with the Government. Under the 
leadership of Professor Thos. Turner as honorary director, 
valuable service has been rendered by this modest enter- 
prise. Its relation to the larger scheme will now have to 
be determined. 


Wages of Women Brassfounders. 


The decision of the Industrial Court has been 
given affecting women employees in the brassfounding 
trades in Birmingham. The parties to the application 
were the Workers’ Union and Messrs. Samuel Heath and 
Sons, Limited, brassfounders, Birmingham, and the terms 
of reference related to the question as to what was the 
substituted rate for the workpeople engaged as pieceworkers 
on machine presses. The Court came to the conclusion 
that as regards time workers the advances appear to be 
ld. per hour plus 6s. a week and 5s. a week. On the basis 
that a 48-hour week was worked when the wrder was 
applied, the total weekly advance would be lds. If a 
longer week was worked and there had been a reduction 
in hours without reduction in pay, the weekly advance 
would be greater. It did not appear that there was any 
intention by the Court of Arbitration to confer a greater 
benefit on time workers than on pieceworkers. The Court 
therefore found that the substituted rate of the work- 
people, eighteen years of age and over, employed as piece- 
workers on machine presses is the rate applicable in 
November, 1918, plus 5s. a week under Award No. 501. 
If the working week exceeded forty-eight hours when the 
order in question was applied a lesser sum than 5s. would 
be due. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Aut the metal and iron markets are very strong, 


_and in almost every direction there is the apprehension 


of much higher prices even than those already attained. 
The pressure to buy seems-to be i ing all round, and 
the seller has now almost absolute command of the situa- 
tion. Two main causes may be mentioned in connection 
with the shortage of material, viz., the collapse of Germany 
as a great producing nation and the failure of America to 
oceupy the place thus left vacant. So far as can be seen 
the pressure for iron and. steel material will increase at 
least up to the middle of this year and perhaps until the 
autumn, It would perhaps be rash to calculate on the 





position beyond that time, but there cannot be very much 
relief this year. 


Metals. 


There was a slight reaction in the copper market 
at the close of last week, but it was scarcely enough to 
affect refined copper, and, of course, did not touch manu- 
factured metals in any way. So far as can be seen, the 
position in America is sound enough, but there seems to be 
no desire to rush the prices up unduly and thus hinder the 
consumptive buying. American copper producers would 
prefer to see a slow steady advance until copper arrived at 
a level with other metals. . It is their influence 
which is dc laying the’speculative movement on this side, 
which at one time bade fair to raise the price of standard 
very considerably. It is evident that there is some delay 
in the growth of consumption in Great Britain, which 
was expected to be rapid when the engineers got to work 
again after the strike of the moulders. Apparently, 
however, hanical engineers are not yet buying very 
much metal, and it is noticeable that dealers in scrap 
metals complain very much as to the poor character 
of the demand. This demand, however, must come 
sooner or later, and it is only a question of waiting 
for it. Some business in copper has begun with 
Germany, but the demand from that country cannot be 
of much importance for a long time to come. The prices 
for manufactured copper and brass have again been put 
up, and, compared with the cost of the raw materials, 
appear more extravagant than before. Strong copper 
sheets were quoted at £173 per ton and flat-bottoms at 
£179. Solid-drawn brass condenser tubes still head the 
list for extravagance at Is. 103d. per pound, or £210 per 
ton. ' Solid-drawn copper tubes were put up to Is. 10d. 
per pound. There was a slight fall in tin during the lest 
day or two of last week, attributed to some profit-taking 
in the speculative market; but the general ‘situation is 
very much as it was, and there seems to be.no lack of con- 
fidence in the future of the metal. The limit of £490 per 
ton has not yet been reached although we have been not 
very far off at times, and the expected buying from America 
has not yet begun. Silver is now very near to 90d. per 
ounce; and this makes the buying of tin from China more 
difficult unless the buyer is prepared to pay more than the 
equivalent London price. ‘There seems to be an idea that 
the price of tin in America is being depressed artificially 
in the hope that when the time for buying further supplies 
shall arrive it will be ible to secure them: more advan- 
tageously ; but it is doubtful whether Eastern sellers will 
be deceived by anything of this kind. They know quite 
well that America must soon come into the market. 
Spelter has been extremely firm and there is no appearance 
of any weakness at present. The Government has not now 
any very large quantity to bring forward and the domestic 
demand here is steadily increasing. It is said also that the 
domestic consumption of American spelter is growing, 
and one does not see much probability of getting any large 
supply from that source. -On the whole, spelter seems 
likely to maintain its present position even if no advance 
takes place. In lead there appears to be a renewed dis- 
position to speculate again for a rise, and there are those 
who predict that the price will go to £60 per ton before it 
begins to decline again. The Government has been selling 
moderately, but not in sufficient quantities to depress the 
market, and in fact the stock now remaining is not very 
terrifying. Lead sheets were put up to £64 and lead piping 
to £64 10s. per ton. 





Pig Iron. 


The position of extreme scarcity in the pig iron 
market, to which we are becoming accustomed, continues, 
and there is no prospect of relief. Those qualities of iron 
which were more or less neglected are in-a stronger con- 
dition, and there is now not more than 5s. per ton differ- 
ence between No. 4 forge and No. 3 foundry, whereas not 
so long ago one might find a difference of nearly 20s. The 
only irregularity in the market is to be seen in the nominal 
prices of Cleveland iron, but this irregularity is more 
apparent than real and will be so until consumers can buy 
the Cleveland brands at the prices quoted on paper. 
There seems to be no probability of this at present, because 
Cleveland is over-sold and makers cannot increase their 
production. In fact, we shall be fully satisfied if it be 
possible to keep the production of pig.iron up to the level 
of last year, for the danger is that it may fall considerably 
below that level. in Manchester there are plenty of 
buyers of No. 3 iron at £10 10s. per ton delivered, and a 
little No. 3, mainly Derbyshire, is to be had at this price. 
The price of Scotch No, 3 is quoted variously at. from 
£11 2s. 6d. to £11 7s. 6d. at the furnaces, which at, present 
cost of carriage means not less than £12 here, unless some 
cheaper method than conveyance all the way by rail can 
be devised. It would be a great advantage to get our 
coastwise traffic in order again, but one does not see any 
indication that that can happen soon. 


Finished Material. 


The prices quoted for finished steel are still very 
uncertain, but in this case the uncertainty certainly does 
not mean weakness. Finished iron is not so irregular, 
but this seems to be because in Lancashire the iron manu- 
facturers act together very closely and advise any kind of 
price competition. 


Scrap. 


The improvement in the’ market for scrap iron 
and steel seems to be slowly gaining ground, although 
prices are still a long way below what those engaged in the 
trade think they ought to be. Holders of cast scrap are 
encouraged to be stiffer in their ideas by the increasing 
searcity of pig iron and by the conviction that in the near 
future the foundries will be compelled to use a larger 
proportion of scrap in order to eke out their supplies of 
foundry pig. 


Manchester Association of Engineers. 


; The Manchester Association of Engineers is to 
be congratulated upon the conspicuous suceess of its fifty. 
ninth annual dinner, which was held on Friday, Februar¢ 
13th. at the Midland Hotel. The dinner was the first 
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function of the kind held by the society since 1913, and 
the attendance{was the largest on record, while the 
speeches were much above the average. Mr. Harold F. 
Massey, M.I. Mech. E., the president, occupied the chair, 
and the guests included Lord Weir of Eastwood, Sir Henry 
A. Miers, Vice-chancellor of Victoria University, the Lord 
Mayor of Manchester, Engineer Vice-Admiral Sir George 
G. Goodwin, and. Engineer-Captain Moorshead. There 
were also presené Messrs. F. W. Reed, W. Fox, J. Butter- 
worth, Charles Day, Josh. H. Stubbs, Alfred Saxon, and 
J. P. Bedson, past presidents, and Messrs. H, A. Reed, 
Hans Renold, H. N. Bickerton, J. A. Robertson, 8S. L. 
Pearce, Michael Longridge, L. Emerson Mather, and Mr. 
J. Hamilton Gibson, president of the Liverpool i 

ing Society. In proposing the toast of ‘‘ The Manchester 
Association of Engineers and the Engineering Profession,” 
Lord Weir made an admirable speech, in which he reviewed 
the difficulties obtaining in the British engineering industry. 
He said that all was well if they were to assess prosperity 
in terms of contracts already on their order books or in 
terms of technical perfection of products. The man who 
expressed himself as wholly satisfied, however, with the 
position of British industry at the moment was either the 
most dangerous type of optimist or was lacking in imagina- 
tion. He said that although the conditions of British 
trade represented a basic nucleus on which an enormous 
and suecessful industry could be built up, we wanted a 
clear line of policy and action. As a nation we were con- 
centrating our efforts on the provision for unemployment 
instead of a constructive scheme for providing employ- 
ment. For twelve months past, Lord Weir said, everyone 
had been preaching the gospel of greater production— 
not only in total, but per individual and per individual 
hour. The Government contribution to the problem had 
been to pass a Bill for the restoration of pre-war conditions, 
a Bill which had the effect of making it almost illegal for 
an employer to extend the scope and manner of his labour 
and production. The Government had also promised a Bill 
to restrict the hours of labour irrespective of the practical 
conditions and actualities of the different kinds of work. 
These two measures, together with wages advances, 
which had in almost every case been thoroughly justified, 
but had had no practical effect in increasing production, 
represented the Government contribution. With regard 
to craft unions, Lord Weir said he could not find a single 
practical step or suggestion made by them to help pro- 
duetion in any shape or form. Nothing had been done by 
these unions to help output or bring about an increase o 
labour. Although he held no strong brief for the employer, 
Lord Weir submitted his belief that in twelve months the 
British employer had. given innumerable examples of 
ehanged orientation towards labour, of increased imagina- 
tion, and of “enthusiagm for the development of new 
methods and processes and of his appreciation of the more 
human side of the employment problem. He urged the 
Ciovernment to put the national interest first in everything 
it saicl or did regarding labour, to forget sectional interests, 
and introduce into negotiations a@ spirit of constructive 
practical work likely to yield actual ‘results. Let it 
consistently impress on the employer the duty of imagina- 
tion in methods and processes and encourage him to reach 
out for the world’s markets; and on labour that the new 
conditions of world trade demanded new methods and 
processes. He urged the craft unions not te support any 
action which interfered with the individual freedom of the 
willing worker to undertake whatever work his degree of 
skill fitted him for. Restriction of output, he ¥said, 
effected most seriously the working classes and ‘* barbed 
wire "’ trade union methods raised the price of com- 
modities. 


Manchester Ship Canal. 


The directors’ annual report for 1919 is quite the 
most satisfactory from the shareholders’ point of view 
which has yet been issued concerning this great under- 
taking. The sea-borne traffic amounts to 3,313,620 tons 
and the barge traffic 275,423 tons, while the tolls, ship 
dues, and miscellaneous receipts amount to £1,203,361, 
compared with £990,000 in 1918 and £654,900 in 1913. 
The balance of profits for distribution amounts to 
£320,100. The accounts again showed increases in expendi- 
ture in all departments. Further increased wages were 
granted to the company’s employees during the year and, 
in addition, the hours of work were reduced. Continued 
enhanced prices had also to be paid for coal and other 
stores and materials. The result of the working of the 
company's railways during the year showed a debit 
balance of £39,441, as compared with a debit of £10,208 
for the previous year. Increased wages, reduced working 
hours, and the heavy cost of materials for maintenance 
and repair work, as well as of coal and other stores, have 
added very seriously to the cost of working the railways. 
As no increase in the railway rates on mineral and mer- 
chandise traffic throughout the country was made during 
the year, the Canal Company’s proportions of the railway 
rates on import and export traffic remained the same, and, 
although a surcharge was put in foree by the eompany— 
which was further increased in October last—and the 
company was able to obtain some increased receipts in 
respect of other traffic. the additional revenue so obtained 
was insufficient to meet the very heavy increase in working 
costs. During the year it was possible to make better 
progress with the general work of repairs and renewals, 
although some work which should have been done was not 
completed owing to reduced working hours and difficulty 
in obtaining materials. 


Proposed Steel Works for Chester. 


There has recently been some conflict of opinion 
in the ancient city of Chester concerning a proposal to 
erect a steel works covering about 50 acres of land in the 
residential portion of the city known as Curzon Park. At 
a recent meeting of the City Council, by a majority of 
twenty-one votes to nine, it was decided not to approve 
the proposal. The ground on which the Council refuses 
to sanction the ereetion of the works. is the unsuitability 
of the site for factories, that particular area having been 
earmarked under a recent town-planning scheme for the 
erection of dwelling-houses. In reply to a request recently 
made by a body called the Chester Trades Council to eall 
a publie meeting in respect of the refusal of the City 
Council to pass plans for the erection of the steel works, the 


Mayor of Chester has replied in. the negative on the ground 
that the last word in, town-planning rested with the 
Ministry of Health. 


Liverpool Engineering Society. 

The annual dinner of the Liverpool Engineering 
Society, which was held on Thursday, February 12th, at 
the Exchange Station Hotel, Liverpool, more than main- 
tained the high reputation which this society holds for 
these functions. Never perhaps in the history of the 
Society has such a memorable gathering been held. The 
president, Mr. J. Hamilton Gibson, M. Inst. C.E., occupied 
the chair, and amongst those present were the Earl. of 
Derby, Lord Weir of Eastwood, the Lord Mayor of Liver- 
pool, the Mayers of Birkenhead and Bootle, Sir Maurice 
Fitzmaurice, C.M.G., Sir John Purser Griffith, president, 
Institution of Civil Engineers, Sir Harcourt E, Clare, 
Brigadier-General A. B, E, Cator, D.S.O., Professors T. B. 
and W. 8. Abell, W. H. Watkinson, Marchant, Wemyss 
Anderson, Dr. J. G. Adami, Vice-chancellor of Liverpool 
University, and Messrs. H. F. Massey, John A. Brodie, 
W. Brodie, Stuart Deacon, T. M. Newell, C. H. Rutherford, 
J.T, Milton, Alfred Chandler, C.B.E., W. J. Willett Bruce, 
Lieut.-Colonel J. R. Davidson, C.M.G., M. Tnst. C.E., and 
Engineer Viee-Admiral Sir George Goodwin, K.C.B. The 
toast of ‘‘ Our Guests”’ was proposed by Lieut.-Colonel 
Davidson, and this was replied to by Lord Weir, who 
referred to the necessity for increased productivity in the 
engineering industry. Lord Weir said that many novel 
methods of increasing production must be employed if we 
had to maintain our place in the world’s markets. Skilled 
labour was short in supply, and we must have recourse to 
a system of operations which would enable men of lower 
status to take their part. Within the next twelve months 
this question would become the chief problem of the 
country, and he did not think we could afford to disregard 
that enormous potential source of production which proved 
so valuable in the war, namely, female labour. The toast 
of ‘‘ The Engineering Profession ’’ was proposed by the 
Lord Mayor of Liverpool, who referred to the great part 
which the engineers in the Liverpool district played in the 
war, providing the necessary materials for the Army and 
Navy. The toast was acknowledged by Sir John Purser 
Griffith and Mr. J. Hamilton Gibson, the president. The 
latter, in his reply, alluded to the manner in which the 
Society's meetings had been successfully carried on during 
the war and to the satisfactory growth in the membership, 
which now amounts to 700, including men in everv branch 
of the profession. The toast of **The Imperial Forces ”’ 
was proposed by Dr. Adami, the Vice-chancellor of the 
Liverpool University, and was supported by Lord Derby. 
In his reply Engineer Vice-Admiral Sir George Goodwin 
paid a well-merited tribute to the firm of Cammell, Laird 
for the work which it“had done in the war, while 
Brigadier-General Cator spoke very highly of the services 
of the Royal Engineers. 


Barrow-tn-Furness, Thursday. 
Hematites. 

Throughout this district there is great activity 
in the hematite pig iron trade, and makers are just as busy 
as they can be under existing circumstances, and whilst 
desiring to produce a big output of iron there are still con- 
siderable difficulties in the matter of putting additional 
plant into operation. Some of the raw material used is 
not coming to hand as smartly as is wished, owing to the 
lack of transport, and then again, deliveries cannot be 
made from works, however desirable, for the same reason. 
There, however, will have to be expansion, for the demand 
for iron on all hands is brisk. Locally steel makers and 
foundrymen are wanting full deliveries of metal, and on 
outside account requirements are heavy for ordinary and 
special brands of iron. At most of the works improve- 
ments in plant are being carried out. At the Askam 
Ironworks a new turbine blowing plant has been installed. 
Prices are up again and parcels of mixed numbers of 
Bessemer iron are at £12 per ton net f.o.t., and special 
brands a pound more. 


Iron Ore. 


The demand for hematite iron ore is brisk all 
round, but most of the output is being used up by local 
smelters. High-grade ores are a good output, particularly 
Hodbarrow sorts. Prices are steady, with native qualities 
at 52s. 6d. per ton net at mines. Spanish ores are in 
steady demand at 52s. 6d. per ton c.i.f. 


Steel. 


There is industrial activity in the steel trade, both 
at Barrow and at Workington. Rails are ocenpying the 
most. attention and good outputs are being maintained 
from both centres. At Barrow there is also a busy state 
of affairs in the merchant mill and hoop department as 
well as the steel foundries. The demand for steel is brisk 
for all descriptions and makers are well-off for orders. 
New rates are in foree and heavy rails are at £19 15s. to 
£20 15s. per ton, with light sections £21 10s. to £23 5s. 
Billets are up to £29 10s. and ship plates have been increased 
to £21 per ton, and boiler-plates to £26 10s. per ton. 
Nothing, however, is being done at present at Barrow in 
plates, the plant being idle. 


Fuel.: 


The demand for steam coal is brisk at 36s. per 
ton, and house coal is still in short supply at. 38s. 6d. to 
42s. 6d. per ton delivered. For coke the demand is heavy 
and supplies are not always full owing to transport. East 
Coast cokes are at 60s, per ton delivered. 





SHEFFIELD. 


(From our own Correspondent.) 


A Steel Firm’s Development. 
REFERENCE was made in my letter a fortnight 








ago to the extensions proceeding at the works of San,nel 


Osborn and Co., Limited.» Since then there,has come tho 
interesting annour that’ the” directors of that 
seventy-year-old steel works are making a public offer of 
preference shares. Up to about fifteen years ago Oshorn’s 
was a private concern, but in 1905 it was incorporated 
as a private limited liability company, Early this month 
it was decided to convert it into a public company, and 
upon the ratification of that,decision came the announce- 
ment that the share capital had been raised to £600,000, 
half in ordinary and half in. 5} per cent, cumulative pre. 
ference, tax free, shares of £1. each. Of, the latter shares 
a quarter of a million.are to-morrow to be offered to the 
public at par, though that number is not, really available, 
because over 100,000 had, been applied for a week ago by 
the directors and;their friends and by employees of the 
firm. With the: proceeds of the issue the directors pro- 
pose to clear off mortgages and debenture loans to the 
amount of £114,390.and to use the balance for further 
extensions and for providing additional working capital. 
The late Mr..8 Osborn founded the business on the 
site of the company’s Brookhill Works, which are nowadays 
wholly deyoted,to the production, of files and rasps. 
Extensions are proceeding at Brookhill, as well as at the 
Wicker and Rutland Works, and at the last-named, where 
the firm's subsidiary, the Titan Trackwork Company, 
operates, efforts are principally concentrated upon tram 
way and railway lay-outs and special manganese points 
and crossings, though there is also considerable activit) 
there just now in castings for locomotives and for general 
engineering purposes. The Wicker Works, which run 
cheek by jowl with the Dannemora property of Arthur 
Balfour and Co., Limited, include crucible and electric 
steel furnaces, with a forge department, rolling mills, and 
tool-making shops. 


The Park Gate Co. 


The Park Gate Iron and Steel Company, Limited, 
of Rotherham, is one of those concerns which, through its 
directorate, is in touch with several other important stec| 
firms. The chairman, Mr. Charles Markham, for instance, 
beside being the head of the Chesterfield engineering 
business which bears his name, is chairman of the Staveley 
undertaking, whilst the beard includes also Mr. Douglas 
Vickers, chairman of Vickers Limited, Mr. A. W. Dixon 
John Brown and Co., Limited—and Mr. P. W. Fawcett 
Thomas Firth and Sons, Limited. This poliey of direc- 
torate interchange-——because that is what it really amounts 
to—provides quite an interesting study in a district like 
this, and one of these days,-when “‘ news” is not very 
plentiful, I may be permitted, perhaps, to take up a sma! 
space in one of my letters by stringing a few instances 
together. But I was speaking of the Park Gate Company. 
There have been important developments proceediny 
there for some years now, and the directors have wisely 
secured ground for still greater extensions. It is not long 
since the statement was made officially—-perhaps it was 
in the last annual report, or more probably on the recon- 
struction of the company & few months ago ; I forget which 
—that all the old plant and machinery had been"replaced 
and the whole works completely modernised and brought 
up to date. may remember that in the first half 
of last year Tor ENGINEER reproduced photographs anc 
drawings of the company’s latest blast-furnace, which has 
a weekly capacity of 1000 tons and is the last word in 
such plant. The furnace has since been working well. 
Now the directors are contidei ing their position with a view 
to. further develo ts, and this, they say, is how the 
matter stands en 400-ton metal mixer completed : 
new 24in. section mill, new brick works, and 3000-k‘lowatt 
turbo-alternator, in course of erection; conversion of old 
metal mixer into a Siemens furnace and improvements 
to large plate mill, in. contemplation ; new gas engine to 
give increased power for the blast-furnaces, on order. 
The Park Gate works are full of activity, and I remember 
when, for a short period after the Armistice was signed, 
steel makers in this. district ienced rather a quiet 
time, the rolling mills at Park Gate were kept in con- 
tinuous operation making steel sheets for ship plating, 
one large order being, I believe, for the Japanese Govern- 
ment. 


Capital to be £2,000,000. 


At this time last year the capital of the company 
was only half a million, but the directors found the assets 
had so greatly appreciated that it was decided voluntarily 
to wind up the old company and to form a new one 
bearing the same name, but with a capital of £1,500,000, 
each holder of a £1 share in the old concern receiving in 
exchange three £1 shares in the.new. The last dividend 
paid on the old capital was 16} per cent., tax free, and as 
the company’s financial year closes at the end of next 
month shareholders will not have very. long to wait before 
knowing what difference, if any, will be made in the actual 
amount of dividend to be paid. The ordinary shares 
stand—or did at mid-week—at 40s., suggestive of“ expect- 
ations.” As a matter of fact the latter were not wholly 
unjustified, for the directors are proposing, in order to 
carry out the entire programme of developments given 
above, to increase the capital to the extent of half a 
million, bringing it up to £2,000,000, and to offer the new 
shares to present holders at —one new share for every 
three existing ones. With the market at 40s. therefore 
or anything near it—the offer constitutes quite a respect - 
able bonus. The Park Gate shareholders are used to 
such liberal treatment. Years ago there were three 
separate cash boritises ptt’ toward making the ‘ordinaries 
fully paid, whilst in 1913 one new bonus share was given 
for every three held, and in 1917 one new one for every 
four shares held.‘ And even then, as already shown, the 
dividend was 16} per cenit. tax frée. So much for the 
Park Gate concern. 


A Steel Works Fire, 


There are very few serious fires at Sheffield 
works, but since my previous letter one has occurred at 
the Clifton Works of D. F. Hogan and Co., the well-known 
makers of machetes for sugar cane cutting, and of a con- 
signment of 2000 gross just ready for dispatch to the West 
Coast of Afriea very few remained intact. Hogan’s 
make also small saws and various kinds of tools. The out- 
break occurred after the premises had béen shut down for 





the night and had been in progress some hours before being 
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diseovered, . to the extent of about £3000 being 
done before the fire brigade succeeded in extinguishing 
the flames. P 


Sheffield’s ‘‘ Bessemer ”’ Medallist, 


Mr. Harry Brearley, one of the directors of- 
Brown Bayley’s Steel Works and the discoverer of the 
wonderful stainless steel, which is probably the most 
* wanted’ form of steel to-day, is, being ‘warmly jcon- 
gratulated by Sheffield as the winner of the ‘‘ Bessemer ” 
medal, the highest distinction which can be bestowed 
by the Iron ‘and Steel Institute. Before that body Mr. 
Brearley has’ read papers which have given him a very 
high position on the scientific side of steel manufacture 
and has demonstrated the fact that he is a great metal- 
lurgist. I know few men of more genial disposition or 
from whose naturalness success in life has detracted less. 
It was as head of the Brown-Firth Research Laboratory 
2 position now occupied by Dr. Hatfield—that Mr. Brearley 
made the hit of his career. Subsequently he joiried the 
board of Brown, Bayley’s, but entered into negotiations 
with his old. company—-Thomas Firth and Sons-—for the 
formation of the Firth-Brearley Stainless Steel Syndicate. 
‘There were difficulties in the way of patenting the new 
steel in this country, and in the meantime the knowledge 
of the steel wag spreading far beyond Sheffield, where firm 
after firm began making it. For a while it seemed as if 
the discoverers of ‘“ stainless’? would lose much of the 
fruit which was theirs by right. It was then that the 
syndicate justifi-d its creation by taking out patents in 
practically every country oversea, in all instances reserving 
to Sheffield manufacturers the right of export on certain 
moderate conditions framed with a view to the mainten- 
ance of the highest quality of the steel so far as exportation 
was concerned at any rate. Since those days the variety 
of manufactures possible in stainless steel has been widened 
so far beyond cutlery, for which it was originally used, as 
to include very many vital * pets of machinery, especially 
in aircraft construction and things like springs, surgical 
instruments, heads for golfing .sticks, and even spurs. 
The name of Mr. Harry Brearley, as the actual discoverer 
of the steel, must be added to the list of Sheffield’s metal- 
lurgists of renown. 


The Sheffield Aerodrome. 


So after all the extensive aerodrome and grounds 
at Coal Aston, one of Sheffield’s suburbs, are to be retained 
by the Government. It may be recalled that some time 
ago the R.A.F. people decided to evacuate the premises, 
which are equipped with mechanics’ shops, flying grounds, 
hangars, and quarters for Jarge numbers of men, and the 
Development Committee of the Sheffield Corporation, with 
a view to the place being taken over as a commercial 
aviation centre, called several meetings of manufacturers 
and other business men. The question was discussed, 
though my own opinion is that it was never seriously 
taken up. Then various interests, were credited with 
desiring to acquire the property, one of them—of course— 
being Vickers Limited. Whether or not Vickers ever 
gave the purchase of the place a passing thought I do 
not know. Because Vickers are deeply interested in air- 
eraft and are manufacturers of anything from toys and 
pottery and electric bulbs and furniture and sewing 
machines to complete railways, liners, and battleships, 
people are apt to at once associate the name of the great 
firm with any rumoured acquisition on a big seale, even 
to the purchase of a flying depét at Coal Aston or a naval 
dockyard at Pembroke. The idea seems to be: ‘If 
you don’t know who the buyer is, put it down to Vickers.” 
Whichever the firm may be negotiating for a lease of 
Pembroke Dockyard I do not know, but Coal Aston is to 
be reopened as the headquarters of the 16th group of the 
R.A.F., the area of which includes Birmingham, Man- 
chester, Shrewsbury, York, Liverpool, Nottingham, Derby, 
and Chester. Two or three of the workshops will be used, 
the permanent staff will not be very numerous, but a 
recruiting dep6t is to be opened in Sheffield, the idea being 
that every station in the area shall recruit men skilled in 
mechanics. Unfortunately, they are just the kind of men 
most wanted in the iron and steel works now. : 


General Conditions. 


Regarding general trade conditions, they con- 
tinue of a most favourable kind so far as offers of business 
are concerned. The growing difficulty is how to balance 
supply and demand. They simply will not balance, the 
steel requirements being such, particularly on overseas 
account, that if Sheffield’s output could be doubled it 
would be at once absorbed. Values are still rising, but 
that tendency entirely fails adversely to influence needy 
markets. The only thing that retards continental busi- 
ness is the dislocation of exchange levels... -Even there the 
position is not apparently being very seriously affected. 
‘The expansion in exports shown by the Board of Trade 
returns is: due chiefly to increased costs, but in many direc- 
tions Sheffield’s exports are actually increasing in bulk. 
The call from South America, the Colonies, and India for 
light steels and tools is very insistent, and a large business 
is passing, a considerable share now going to makers of 
high-speed steel products. America is getting all she can 
from us, not all she wants, and this applies equally to the 
cutlery branches of the steel trade. Speaking of cutlery, 
it is interesting to note that: there-are-now-being produced 
in Sheffield safety razor blades which, whilst cheaper than 
the much-vaunted American article, are said to be superior 
to it. This is a good point, because up to recently it was 
commonly believed that Sheffield could not produce safety 
razor blades—wafer steel—of the temper and quality of 
the. American blade. The foundries and rolling mills 
are exceedingly active here, and the gereral outlook is 
good. Unémployment continues on the decline. 





Iron, Steel, and Coal. 

As intimated in a “‘ Latest News ” paragraph last 
week, iron and steel prices aré moving up again, roughly 
by about 20s. all round. Consumers are doing their best 
to buy:well forward, but the only terms upon which makers 
will aecept such. business is under a clause providing that 
the price shall be that current on date of delivery. ‘There 
is a feeling that before many months have passed some- 





thing in the nature ofa famine in iron and: steel may be 
anticipated. The diffieulty of obtaining supplies of Spanish 
ore is troubling the: minds of pig iron: makers, and there is 
some talk of bringing ore from Brazil. ‘The output of the 
home mines is comparatively low, and: altogether the 
situation gives cause for anxiety. The furnaces are pro- 
ducing to full capacity, but much more is required. High- 
speed steel prices have been advanced by 3d. per pound, 
and carbon steel has been raised in price, though America 
and France will pay almost:anything for it: | As to fuel, 
inland works are receiving practically all the steam coal 
available. ' Gasworks are pressing for further supplies, 
all kinds ‘of slacks’ are moving freely. The house coal 
demand is as strong as ever and blast-furnace coke is in 
urgent request at 53s. 6d. per ton on rail at ovens. For 
steams best South Yorkshire hards are 29s. to 29s. 6d.; 
best Derbyshire, 28s. 6d./to 29s.; seconds, 27s. 6d. to 28s.; 
cobbles, ditto ; nuts, 27s. to:28s.; washed smalls, 24s. 6d. 
to 26s.; best hard slacks,:24s. 3d. to 24s. 9d.; seconds, 
23s. 9d. to. 24s. 3d.; soft nutty, 23s. 6d. to 248.; peas, 
22s. to 228, 6d,; and small slacks, 19s. to 20s., all per ton 
at pit, on which terms, for household use, branch is 33s. 
to 33s. 6d.; and best Silkstone 29s. 6d. to 30s. Gid., less the 
10z. per ton rebate. 








NORTH OF ENGLAND. 
(From our own Correspondent, ) 


General Features of Trade. 


THERE. is still very little variation in the reports 
of excellent trade in the various industries of the North 
of England, and so far as one can see the prospects are 
unclouded—from the point of view of fresh business. 
Traders are in better spirits than for a long time past, and 
for once in a while they are free from the crippling influences 
of serious labour troubles. The greatest difficulty at the 
present time is the transport question. In consequence of 
the shortage of wagons and delays on the railways, ¢on- 
siderable difficulty is i in maintaining delivery 
of raw and semi-finished materials on an adequate scale. 
The iron and steel industries continue to be exceptionally 
busy. Every firm, large or small, reports excellent order 
books, and in some cases orders are having to be turned 
down wholesale. Good progress is being made with the 
arrears of work in the foundry trades, and great activity 
is the rule at the engineering and shipbuilding establish- 
ments. 


Trade with Germany. 


Quite an outstanding feature this week in trade 
circles is the resumption of trade in pig iron with Germany. 
In addition to 200 tons of pig iron shipped direct to that 
country last week, sales of East Coast hematite and of 
ferro-manganese have been made. More than half of an 
order for 2000 tons of hematite sold to Germany has 
already been shipped from the Cleveland district to Rotter- 
dam, to be forwarded to its destination. Prior to the war 
Germany was one of Cleveland's best customers for pig iron. 


Cleveland Iron Trade. 


The volume of business in the Cleveland pig iron 
trade is quite trifling just now, but this fact can in no way 
be attributed to lack of demand, the position being that 
makers are unable to do more than meet théir commit- 
ments. Most of the blast-furnaces of the district are 
operated by or on behalf of firms which are also steel pro- 
ducers, and the local steel works consequently have first 
call upon the output for the blast-furnaces. Thus, as the 
pig iron output of the district is on a vastly reduced scale, 
the amount of free iron which is available for disposal is 
relatively small...We shall probably never get back to 

huge pig iron exports of pre-war days, for the tendency 
is to convert more of it into steel locally, but still a great 
deal more pig iron could; and would be produced if cir- 
cumstances would permit. Unfortunately, the lack of 
coke and other raw materials precludes the restarting of 


| more furnaces—though several are all ready for lighting 


up-—and much difficulty is being experienced in keeping 
the existing furnaces blowing. An official veto upon the 
export of coke until home needs are met is suggested as a 
remedy, but there is no indication of its adoption 
by the authorities. Meanwhile, subject to trucks 
being available, makers are doing their best to dis- 
tribute equitably such iron as they have for disposal, 
and, whilst turning down tempting offers from neutrals 
and the Far East, have been able to make up a few cargoes 
to meet the urgent needs of French and Belgian buyers. 
The question of a rise in prices is being discussed. Now 
that the makers have had practical-experience of the effect 
of the new railway rates they have found it has involved 
a substantial addition to costs of production, and this 
extra outlay will in all probability be passed on to the 
consumers. But the ironmasters: seem in no hurry to 
advance their selling prices, and as they are well sold are 
content to wait... The export price to neutrals is entirely 
a matter for negotiation, but is round abont 230s., whereas 
France, Belgium, and) Italy. can get Cleveland foundry 
iron at 180s.; as against 175s:, which is the selling price 
to home consumers. In all cases No. 1 is at a premium 
of 7s. 6d. per ton, but.all the lower qualities command the 
same figure as No. 3. 


Hematite. Pig Iron, 


East Coast hematite pig iren makers are heavily 
sold, and are not offering any more iron at present. 
Nominally ‘the price of mixed numbers is still 200s. per 
ton for home consumption, and 230s. per ton for France, 
Italy, and Belgium, but no business is being done, and the 
rising cost of ores points to an early advance in prices. 


Iron-making Materials. 


The coke trade is in a deplorable position. Tt 
is almost as difficult to get coke as it is to get iron, and 
furnaces have occasionally to be put on slack blast. The 
sma is still 50s. 6d. per ton for ordinary qualities, and 53s. 
or best brands at the ovens, but an advance is not improb- 
able in view of the great scarcity. The position of con- 





sumers of foreign ore becomes more disquieting every week. 
The fluctuations in freights are serious. This week the 
freight Bilbao to the Tees has soared to 37s., a figure 
unprecedented in the history of the trade. The price of 
best Rubio is now fully 70s. c.i.f., ex ship Tees, 


Manufactured Iron and Steel. 


The position in the, North of England manufac- 
tured iron and steel trades;is one of inereasing diiliculty 
and stringency. The recent all-round advance of 20s. 
per ton in prices has had no effect whatever on the demand, 
and even the new rates would be exceeded if delivery 
could be guaranteed at an early or reasonable date. 
Unfortunately the congestion at the works is such that 
roanufacturers find it next to impossible to aceept further 
commitments, for with the arrears so heavy delivery dates 
cannot be given. The truck shortage is at the bottom of 
all the trouble. Works are unable to get material away. 
with the result: that. ihe accumulations are still increasing 
in the stock yards, Thousands upon thousands of tons 
are awaiting transport, and some of the works present 
quite a spectacle with their huge piles of material. In 
consequence of this state of affairs, not only is it. imprac- 
ticable to get new plants into operation, but short time is 
having to be worked on existing plants. Thus at every 
turn the expansion of output so urgently necessary is 
indefinitely held up. This position is extremely regrettable 
in view of the unexampled volume of new business that is 
being offered from all parts of the world. The minimum 
quotations in the home trade are, as follows :--Rounds 
and squares, 3in. to 5}in., £21 10s.;° gin. to 3in., £24 10s.; 
flats, 5in. to 8in., £21 10s.; over 8im., £21; 1}in. to Sin., 
£23; angles, 4-ton lots minimum, £21 10s.; tees, £22 10s.; 
joists, 4-ton lots. minimum, £20 10s.; hcavy steel 
rails, 60 Ib. and upwards, £19 15s.; fish-plates and 
sleepers, £24 15s.; ship, bridge, and tank plates, £21 ; 
boiler plates, £24; common iron bars, £24; steel strip 
and hoops, £27 10s.; soft steel billets, £19 10s.; hard, 
£20 10s.; corrugated galvanised sheets, £50 ; black sheets, 
£29 10s. Export prices are subject to negotiation, but 
they are generally considerably higher than the home 
quotations. 


The Coal Trade. 


There is no material alteration in the Northern 
eoal trade. The market position is still*extremely awk- 
ward and difficult. Merchants spend hours daily scouring 
the market in vain for supplies. Colliery fitters in nearly 
every case are compelled by force of cireumstances to 
turna deaf ear, however alluring the price offered may be. 
Collieries are in the position of having booked up a con- 
siderable proportion of their output in advance, and, 
being unable to gauge the amount likely to be required 
for the expanding home market by requisition and other 
calls, are therefore unable to enter into further commit- 
ments, consequent upon their inability to promise delivery. 
Customers from the continental ports are importunate in 
their inquiries, and continue to press for large quantities 
of all classes of fuel, but next to nothing is available for 
this. month. The coke position is also exceedingly 
strenuous and difficult. For almost any brand of coke 
the top. quotation would be conceded, but merchants 
are unable to place their orders on any terms. All values 
for export are rigidly upheld, but quotations are purely 
nominal. The following are the open market quotations : 
—Northumberlands: Best Blyth steams, 120s.; second 
Blyth steams, 105s. to.110s.; unscreened, 100s. to 110s.; 
best steam smalls, 95s. to-100s.; second smalls, 85s. to 95s.; 
best screened households, 120s. Durhams: Best gas, 
110s.; second gas, 100s. to 110s.; special Wear gas, 110s. 
to 115s.; coking, 100s. to 110s.; bunkers for British boats, 
105s. to 110s.; for neutral steamers, 110s. to 120s.; best 
beehive foundry coke and patent oven coke, 120s.; gas 
coke, 120s. 








SCOTLAND. 


(From our own Correspondent.) 
Trade Conditions. 

THE continued rise in prices has apparently no 
effect on business, and the latest advance of £1 per ton in 
steel and similar and higher rises in iron commodities will 
doubtlessly cause little concern. It is said, however, that 
consumers are beginning to show signs of discontent with 
eonditions which safeguard makers on all sides at the 
expense of the consumer. The very long delays experi- 
enced in delivery is the chief source of complaint. Orders 
thus held back are open to constant appreciation in price. 
With delivery within a reasonable pericd the efiect is 
naturally minimised, and buyers can possibly make pro- 
vision to a certain extent for such appreciation, but when 
a period of six months and longer elapses between the 
placing and delivery of orders prices in many cases have 
risen beyond all possible calculation. That a remedy is 
necessary, and probably overdue, is plain, but it is difficult 
to see why consumers should lay the blame on makers. 
The former have worried ‘the latter into accepting orders 
without reservations, knowing perfectly well that at the 
present rate of output there was little hope of reasonable 
delivery. This rush on the part of consumers to get their 
names on makers’ books has only aggravated a situation 
created by the law of supply and demand, and the attitude 
of the labour classes towards the question of output, 
which has been made apparent in practically every trade 
at the present time. That outputs generally are not 
expanding as they ought is common knowledge, and at 
the present rate it is becoming more and more evident 
that if conditions continue unchanged in this respect 
business will require to be dependent ‘to a large extent on 
overseas supplies: If tonnage were available in sufficient 
quantities, the coal shortage, for instance, could soon be 
afforded considerable relief by imports from the United 
States. It is understood that at least one large concern 
in the West of Scotland is in touch with a coal company 
on the other side the yearly output’ of which is almost 
equal to the total output from the Scotch collieries. 
Again, while steel commodities have perhaps not been 
over plentiful in the States, there is little doubt but that 
very considerable quantities would find their way into 
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home markets if facilities were provided. The facilities 
for home production are better now than ever, but if the 
worker will not accelerate the output supplies must be 
obtained elsewhere. 


Imports. 


Within the past week or so over 1500 tons of iron, 
including rails and shipbuilding material, have reached the 
Clyde from the United States, and it is said that a con- 
signment of 4000 tons of ship plates is on the way or 


expected. 
Pig Iron. 

The pig iron market continues strong. Outputs 
are on much the same level, and the revival iu the export 
turnover is still remote. Inquiries are numerous, and the 
basis of prices may be gauged from the fact that from £12 
to £12 10s. per ton is quoted for No. 1 foundry. It is 
said that certain quantities have been shipped to the 
United States with a view to improving the quality of 
American raw material. 


Finished Iron and Steel. 


The various producing works report continued 
activity, but the dearth of supplies is as pronounced as 
ever. Steel makers are full up with orders, and inquiries 
are plentiful also. Angles are now quoted £21 and up- 
wards, and boiler plates £26 for home delivery. The 
extras on thin ship plates bring prices of shipbuilding 
material well over £30. Export charges have long ago 
passed this level. Sheets are exceptionally firm, and the 
galvanised article is in the region of £55 per ton for 26-gauge 
for export. There is some. talk of another advance in 
malleable iron. and doubtlessly this will take effect within 
a few days. Bar iron is practically entirely confined to 
home requirements, export being a dead letter. Steamers 
are fairly plentiful at present, but the amount of material 
coming in is causing keen disappointment. and delays are 
unavoidable. 


Coal. 


The output of coal in Seotland is still below 
requirements, and this fact, in conjunction with local 
disputes and a scarcity of empty wagons, dominates the 
situation at present. Household supplies are a little 
better owing to the restriction of export and the bringing 
of supplies from Fifeshire and the Lothians to the West. of 
Seotland. Industrial demands are very heavy and stocks 
are low and the maintenance of deliveries is a necessity. 
Foreign shipments are restricted, but fair consignments are 
going to Irish ports and near continental destinations. 
The aggregate shipments during the past week amounted 
to 116,480 tons, compared with 145,108 tons in the pre- 
ceding week and 136,256 tons in the same week of last 
year. Prices show little change, and are as follows :— 
F.o.b. Glasgow : Ell coal, 68s. 6d. to 70s. (Allied), 85s. to 
87s. 6d. (neutral) ; splint, 70s. to 72s. and 85s. to 90s.; steam, 
68s. and 83s. F.o.b. Methil or Burntisland: Screened 
navigation 68s. to 70s. (Allied), 100s. to 105s. (neutral) ; 
unscreened navigation, 65s. to 66s. and 95s. to 100s.; first 
steams, 70s. and 105g,; third steams, 66s. and 85s. F.o.b. 
Leith: Best steams, 68s. 6d. and 100s.; secondary steams, 
67s. 6d. and 95s.; screened bunker, 67s. and 81s. 6d.; 
unscreened bunker, 66s. and 79s. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 


Coal Mines and Profits. 


THE report of the independent auditors appointed 
by the Government to investigate the question of coal 
prices and profits has come as no little surprise. Most 
people expected that instead of profits from the industry 
for the year ending March 31st next being £6,000,000 a 
considerably higher figure would have been announced. 
The country had in fact been educated up to greater 
expectations by miners’ leaders-and others in their cam- 
paign for the nationalisation of the mines, and “ huge,” 
** eolossal,”” and a few other adjectives which fired the 
magination were scattered broadeast until most 
regarded it as a foregone conclusion that at least ten times 
the actual figure would be the amount forthcoming. The 
report will come as a severe blow to the miners’ leaders, 
who had uttered all sorts of threats as to what was to happen 
if the profits looked for were not made use of for the pay- 
ment of increased wages or applied to lower food prices. 
But while the workmen’s leaders are doubtless greatly 
disappointed as regards this phase of the mining question, 
a similar feeling is shared in capitalistic and other eircles 
respecting the main features of the Bill to be introduced 
by the Government to regulate coal profits and to take the 
place of the ill-fated measure, which has come to be known 
as the “‘ One-and-Tuppenny Bill’? and was withdrawn 
last session. The new Bill is much on the lines forecasted, 
and proposes the termination of the Coal Control Act as 
from April lst next. But whereas under the Coal Control 
Agreement Act colliery companies are permitted to keep 
up to 15 per cent..in excess of their pre-war profits with a 
maximum of six-fifths of those profits, now owners are 
only to be guaranteed 90 per cent. of the pre-war profits, 
and the utmost that they can retain, even under the best 
conditions, will be only 10 per cent. in advance of their 
standard profits. The circumstances set forth by the 
Government concerning the way in which this 10 per cent. 
is to be arrived at and distributed make it pretty certain 
that in actual practice the chances of collieries securing 
an actual 10 per cent. on their pre-war profits are very 
remote. It is questionable indeed whether the Govern- 
ment’s proposals will exercise any influence in the direction 
of encouraging the outlay of capital on development. work. 


Accidents in Mines. 


One of the arguments put forward in support of 
the nationalisation of coal mines is that mining would be 





safer than under private ownership. Mr. Finlay A. 
Gibson, secretary of the Monmouthshire and South Wales 
Coalowners’ Association, in an article on the subject, states 
that there is not a tittle of evidence available in support of 
the men’s contention. The statistics relating to accident 
death-rates in coal mines in other countries where State 
ownership has been introduced prove clearly not only that 
mining under State control is not safer in those countries 
than it is in this country under private enterprise, but in 
fact the position is the reverse. The records of fatal 
accidents in the coal mines of the United Kingdom show 
a steady reduction, and the following figures are given in a 
quinquennial record of the death-rate underground and 
on surface since 1874 :—The death-rate per 1000 persons 
employed in 1874-8 was 2.26; 1879-83, 2.16; 1884-88, 
1.84; 1889-93, 1.6; 1894-98, 1.36; 1899-03, 1.22; 
1904-8, 1.26; 1909-13, 1.34. Mr. Gibson points out 
that it is a practical impossibility to eliminate risks from 
coal mining. It will be seen, however, from the above 
statement that the rate of mortality under private enter- 
prise steadily diminished up to 1908. After that year the 
industry was disturbed by the Eight Hour Act and by the 
new Coal Mines Act, but in 1912 the death-rate fell as low 
as 1.1 per thousand persons employed. If there had been 
no improvement during the past forty years the toll on 
human life would be practically dcuble; but while the 
output between 1874 and 1913 increased from 126,000,000 
to 287,000,000 tons, or by 128 per cent., and the number of 
persons employed from 538,000 to 1,127,000, also by 
128 per cent., the rate of mortality fell by practically one- 
half. There is no other coal-producing country that can 
show anything like equally favourable results, and a 
point that deserves to be emphasised is that the success 
of the measures taken by colliery owners to increase the 
safety of life underground has been due almost exclusively 
to the enterprise and experience of colliery proprietors 
under a system of private enterprise, and that the regula- 
tions which in recent years have been imposed by legisla- 
tion have been based on the results of the experiments 
and experience of private owners. 
Cardiff Docks. 

At various times during the past year or two the 
report has been current concerning negotiations for the 
acquisition of the control of the Bute Docks, and of late 
the rumour has been revived, but on this occasion there 
appears to be more foundation for it. The Marquis of 
Bute, who is chairman of the Cardiff Railway Company, 
holds the control, as the whole of the ordinary share 
eapital, viz., £2,600,000 is owned by him, and on this 
ordinary share capital the past year’s dividend has been 
1} per cent. An offer has been made to acquire the 
interests of the Marquis, including the ground rents and 
other revenues within the docks area, but whether any- 
thing will come of it remains to be seen. So many interests 
are invelved that the negotiations may take some con- 
siderable time. It is understood that the offer made is 
about one and a-half million pounds for the ordinary 
share capital and that as regards the ground rents and other 
revenues and unoccupied land are to be the subject of 
valuation. Mr. J. C. Gould, who has just carried through 
a scheme of reorganisation concerning his shipping 
interests, is credited with being concerned in the move- 
ment for acquiring control of the Cardiff Docks, and that 
behind this movement is a scheme for reorganising the 
docks services, which will involve an outlay of from two 
to three million pounds. At the present time the Marquis 
of Bute has started upon a scheme which entails an outlay 
of over a quarter of a million for relaying the hydraulic 
services and bringing the coal tips and other appliances to 
a state of efficiency. 

Big Colliery Deal. 

The proverty of the Rhymney Tron Company, 
Limited, has at last definitely changed hands. Rumour 
has been busy with this concern on many occasions, but 
the transfer is now an accomplished fact and the new owner 
is the Powell Duffryn Steam Coal Company, Limited, to 
which more than to any other purchaser it is a workable 
proposition, because of the fact that the two properties 
adjoin. At the present time the Rhymney Iron Company 
is @ misnomer, as the iron and steel paft of the enterprise 
was abandoned nearly forty years ago, and, singularly 
enough, it, in addition to owning extensive brickworks, &c., 
also possesses a brewery. Of late years the company has 
developed the coal production side of the undertaking 
and brought its plant, &c., thoroughly up to date. Its 
output is about one and a-quarter million tons per annum ; 
in addition the property includes substantial coke oven 
plant. The mineral area is about 4000 acres and much of 
the property held is freehold. The total capital of the 
undertaking is £1,436,190, and the offer made to the share- 
holders by the Powell Duffryn Company is, on its cash 
side, 18s. for each preference share and 21s. for each 
ordinary or new ordinary share. An alternative offer is 
to take shares in the Powell Duffryn Company on the 
basis of one Powell Duffryn preference for one Rhymney 
Iron preference, and two Powell Duffryn ordinary shares 
and 10s. in cash for every five Rhymney Iron ordinary 
or new ordi shares. The condition is made that 
60 per cent. of the Rhymney Iron shareholders accept the 
terms offered, but there is no doubt at all that the deal will 
go through. The Powell Duffryn Company ‘will as the 
result of this acquisition have control over an annual 
output of altogether between five and six million tons. 


South Wales Railway Scheme. 


Speaking at the annual banquet of the Newport 
Chamber of Commerce, on Friday last, Viseount Churchill, 
chairman of the Great Western Railway. Company, fore- 
shadowed important railway developments in South Wales, 
which will mean an outlay of millions of pounds. The 
company’s scheme includes the building of a new bridge 
across river Severn to carry not only railway traffic, 
but road and motor traffic, so as to shorten the route to 
London, and the construction of lines to avoid busy centres 
such as Newport, Cardiff, and Llanelly. The announce- 
ment has created no little interest. The Severn Tunnel 
operates, particularly during periods of pressure, like a 
bottleneck between South Wales and the southern coun- 
ties, and the congestion of coal traffic was a source of much 
delay and complaint during recent years, when South 





Wales was called upon to supply the needs of consumers 
in the south-western counties. Since, Viscount Churchill 
made his speech it has been stated that the plans of the 
Great Western dag mp J in respect of the big scheme 
announced are far from ite. The site of the proposed 
bridge has yet to be determined, but its construction has 
been decided upon. When the scheme is more advance: 
the work will be proceeded with in consultation with the 
Ministry of Transport. 


Current Business. 


In its general features the coal market has not 
undergone any very material change, except that the tone 
is firmer and business is more difficult to arrange. Very 
heavy calls have been made by the authorities for coals 
for inland use and for shipment to home ports, and as these 
calls are for immediate delivery colliery companies are in 
many cases sadly in arrear with their contracts to exporters 
and foreign consumers, and the loading of steamers for 
foreign destinations is temporarily delayed, It is difficult 
to get the authorities to release coals, and supplies generally 
are scarce, notwithstanding that recently production has 
reached just over a million tons in one week, which is a 
record since the seven-hour day came into operation last 
July. The supply of tonnage to hand is very heavy, 
but colliery commitments are so considerable that the 
majority of salesmen cannot entertain further orders, and 
as much of the present tonnage will have to wait possibly 
a fortnight for , sellers are scarcely disposed to 
quote even for the first half of March. Any odd parcels 
obtainable easily command 110s. to 120s. for large coals, 
according to quality, while through descriptions range 
about 100s. to 105s., and smalls from 85s, to 95s.; but 
superior descriptions, even at the latter figure, are unob- 
tainable. Patent fuel makers indicate 115s. to 120s for 
this commodity, but have very little, if any, to offer for 
shipment during this next month. Coke has advance: 
to 140s. to 145s., output being adversely affected by the 
searcity of coals, while pitwood is about 92s. 6d. to 95s. 


Newport. 
All Monmouthshire coals are scarce, supplies 


being so heavily booked up. Salesmen generally indicate 
110s. for large and from 85s, to 90s. for smalls. 


The anthracite market is unchanged and remains 
firm. The scarcity of coal is as pronounced as ever. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 


Tin-plate Wage Rates. 


Ir is rted that tin-platers are pressing to 
establish a claim for 50 per cent. advance on the base wage 
rates. The millmen are also urging their claim for a 
six hours’ shift as the day’s work at mills and for extra 
pay on certain orders, There will be a meeting of delegates 
from the various unions concerned at Swansea to-morrow 
(Saturday). 


Big Deal Pending. 

The announcement that the directors of Baldwin's 
Limited, have received an offer to be communicated to 
the shareholders for the purchase of the ordinary capitel 
at 60s. per share has created very considerable surprise. 
It is evident that the directors have lost no time in advising 
shareholders, and it is reported that an emergency meeting 
of the directors has been called for to-day (Friday) for the 
purpose of considering matters relative to the offer, when 
an announcement will, it is expected, be made divulging 
from whom the offer has been received. Baldwin's, 
Limited, was generally credited with being a firm more 
likely to absorb others than to be acquired by someone 
else. The company has shown remarkable enterprise in 
recent years, and, as is well known, owns collieries, steel, 
iron, and tin-plate works in South Wales, besides other 
interests, including iron ore fields in the Midlands. Exten- 
sive developments are afoot in the Port Talbot district, 
while not long ago over 300 acres between Swansea Docks 
and Neath River were acquired for the construction of 
blast-furnaces, steel plant, coke ovens, &c. The issued 
capital of the company amounts to about £5,000,000, but 
it is estimated that the value of the company’s properties 
is more than twice that amount. 


Swansea Metal Market. 


The tin-plate market is very firm, values for 
second-hand supplies for May-June being about 71s. to 
72s. for the basis make. Works are very full up until the 
last quarter of the year. Other quotations :—Block tin, 
£391 15s. cash, £392 15s. three months ; copper, £119 10a. 
cash, £122 three months ; Spanish lead, £50 17s. 6d. cash, 
£51 10s. three months; spelter, £60 15s. cash ; £63 2s. 6d. 
three months. 


Tse Brerrisn Inpusrrtes Farr at Brrmutnonam.—The Bir- 
mingham section of the British Industries Fair will be opened 
by the Lord Mayor of Birmingham on Monday, February 23rd, 
and will remain open till Friday, March 5th. The Birmingham 
exhibition is an integral part of the combined Fair, which will 
be held concurrently at London, Glasgow and Birmingham, 
under the auspices of the Board of Trade. At it, the following 
classes of goods only can be seen :—Lighting fitting#—electricity, 
gas, oil; cooking stoves and utensils—including aluminium and 
enamelware; general hardware; tools; metal furniture ; 
perambulators; nautical instruments; firearms; fishing 
tackle ; machine belting ; rubber goods—industrial and house- 
hold ; cycles; motor cycles ;. accessories for motor cars, cycles 
and aeroplanes ; machines ; ransom f apparatus ; 
paints; varnishes ; work ; ro’ and hemp ; 
saddlery and harness. Intending visitors are requested to make 
application for tickets to Mr, Charles Stanley, general manager, 
Chamber of Commerce, New-street, Birming' R 
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French Engineering Notes. 
(Frum our Correspondent in Paris.) 


A New Union. 


THE various engineers’ associations are being 
incorporated in a vast union, which is to include all the 
liberal and artistic professions—that is to say, of those 
whose intelligence and superior mental equipment con- 
tribute to the country’s well-being. Now that labour 
and capital are each so strongly organised the liberal pro- 
fessions feel that they are liable to be ground between the 
upper and nether millstones of powerful unions. Engi- 
neers and draughtsmen have their associations, and new 
societies have been formed to bring in executive employees 
who are necessarily bound to hold aloof from the labour 
unions, but, while the position of engineers, draughtsmen, 
and foremen has improved, their emoluments have not 
increased to anything like the same extent as the men’s 
wages, and the individual associations are not sufficiently 
powerful to ensure better treatmeyt for their members. 
As engineers are collaborators who consider that agitation 
is derogatory to their profession, they can only hope to 
secure equitable treatment as a class by showing that they 
have behind them the power of a solid organisation. The 
new Confederation of Intellectual Workers is intended to 
provide this assurance, not only to engineers, but to every- 
one following an intellectual calling, and if the programme 
is carried out in its entirety with the aid of Government 
departments, scientific societies and others which are 
promising support, the new body will be one of the most 
powerful organisations of its kind in the country. 


Encouraging Exports. 


When manufacturers are exhorted to aid in the 


economical recovery of France by producing for export 


they invariably reply that they have quite enough to do to 
supply requirements at home. Yet so long as they confine 
themselves to the home demands they encounter all sorts 
of difficulties which are bound to be aggravated by the 
increasing financial disabilities. The Minister of Com- 
merce has therefore issued a circular to’all the Chambers 
of Commerce pointing out that it is the patriotic duty of 
every manufacturer to produce as much as possible for 
sale abroad. In normal times the excess of imports over 
exports was of little importance in view of the fact. that 
the balance was more than made up for by the French 
financial interests abroad which ensured a sound credit, 
but now that there is no financial set-off against the deficit 
the rapidly increasing adverse balance of trade is a direct 
loss to the country. ‘Therefore work at home must be kept 
within reasonable limits, and manufacturers are required 
to exert themselves specially to increase exports. until 
such time as an improvement in the exchange rate shall 
have provided facilities at home. ‘The foreign trade deficit 
is due not so much to an increase in imports as to an 
increase in values, and once those values are brought down 
by an easier exchange rate, following upon a more active 
export trade, the situation will be in a fair way of becoming 
normal again. On the other hand, manufacturers declare 
that if they are to do anything in the way of developing 
an export business they must receive the assistance of 
Government in the provision of better transport facilities, 
priority of transport for shipment, and adequate supplies 
of raw material. 


Merchant Shipping. 


The proposal before the Senate for voting a credit 
of 1080 million francs for the reconstruction of the merchant 
fleet is being strongly opposed by the French Naval League 
and by the Association of French Ports in the person of 
their President, Monsieur Chaumet, who has written a 
vigorous protest against what he affirms would be a fatal 
error. In the first place, French shipowners have already 
purchased 700,000 tons of shipping, and have placed orders 
at home and abroad for 1,250,000 tons, and they would 
have ordered still more had it been possible for shipbuilders 
to obtain sufficient supplies of sheets and plates. The 
French shipyards have as much as they can do under 
present conditions during the next two years. If the 
Government desires to assist in the reconstruction of 
merchant shipping it can do so by facilitating supplies of 
raw-material to the shipyards, and it would render a still 
greater service by removing some of the labour and other 
disabilities. In the opinion of Monsieur Chaumet, ship- 
owners are quite capable of creating a fleet on their own 
initiative and of meeting foreign competition, provided 
that the Government will grant subsidies in the case of big 
passenger steamers that cannot be run at a profit. The 
idea of the State building the fleet with the credits asked 
for, and handing the ships over to navigation companies, 
does not alter the fact that such State intervention would 
be disastrous, for the reason, in the first place, that the 
ships would not be built economically, and, secondly, that 
they would not be constructed on lines suitable for the 
special services in which they would be.engaged. Monsieur 
Chaumet therefore implores the Senate to make a searching 
inquiry into the desirability of offering facilities to ship- 
owners and shipbuilders before voting such a large sum 
for the State reconstruction of the merchant fleet. 


Inland Waterways. 


On account of the strikes of bargemen and the 
lamentable falling off of water-borne traffic as the result 
of the eight hours’ day, the Government has secured the 
passage of a Bill requisitioning the boats on inland water- 
ways. During the strike Paris was deprived of 613,000 
tons of coal which could not be brqught from Rouen and 
Havre, and generally the water-borne traffic was never so 
inefficiently conducted as it is at the present moment. 
The Government hopes that by requisitioning the boats it 
will be able to speed up transport, and the bargemen them- 
selves appear to be regarding the measure with some degree 
of satisfaction under the impression that it means the 
ultimate nationalisation of traffic on the rivers and canals. 
Meanwhile an enterprising firm has bought a number of 
the old Paris steamboats, replaced the boilers and engines 
with small petrol motors and reversing gears, reinforced 
the decks with concrete, and is bringing cargoes from Havre 
to Paris in three and a-half days. 


British Patent Specifications. 


When an ¢ tion és ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgement is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date, 
at the end of the abri , te the date of the acceptance of the 


P u 











TURBINE MACHINERY. 


137,498. August 22nd, 1919.—Tam Races ror WATER TuR- 
Bines, L. F. Moody, 2, Rector-street, New York, U.S.A. 

Tax object of this invention is to provide a draught tube for 
vertical turbines which will gradually and continuously turn the 
discharge into the horizontal and simultaneously convert its 
velocity. head into effective pressure head without abrupt 
changes in speed or direction at any point, or the formation of 
wasteful disturbances, This is accomplished by progressively 
spreading the discharge downward and curving it outward into 
the horizontal plane symmetrically around a central expanding 
conical core, so that all transverse elements of the stream go 
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through substantially the same gradua change in direction and 
velocity together. The stream lines are thus maintained sub- 
stantially parallel at each point as in a straight tube and are 
simply bent outward symmetrically around the axis without 
abrupt change in direction at any part of the stream. Eddies 
and disturbances are smoothed out and any whirling of the 
stream is usefully expended in expanding it. Simultaneously 
the velocity of the outflow is lowered by a gradual increase in 
the transverse sectional area of the tube passage and upon the 
dimensions of this passage depend the exact rate of this increase 
and the efficiency of the draught tube. The illustration shows 
a sectional plan and elevation of the construction on the centre 
line. The specification gives rules for proportioning the draught 
tube.—January 15th, 1920, 


INTERNAL COMBUSTION ENGINES. 


137,370. January 13th, 1919.--Vaporisers ror INTERNAL 
ComBustTion Encines, H. Kramer, Wheatsheaf House, 
Wheatsheaf-road, Edgbaston, Birmingham. 

This invention has for its object the provision of an improved 
device to assist in vaporising the fuel when the engine is cold ; 
for instance, when starting an engine in cold weather. With the 
object of overcoming this defect it has previously been proposed 
to provide either a portion of the carburetter or the induction 
pipe leading to the engine with an external heating device. 
This heating has sometimes been carried out by means of 
hot water jackets and s»metimes electrically. These methods 
are not always immediately successful, as, owing to the metal 
induction pipe or carburetter being heated from without, the 
interior surface of the pipe or carburetter remains cold for a con- 
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siderable time and continues to cause condensation of the fuel. 
The present ea comprises an electric vaporising device 
adapted to be eithes fixed within the induction pipe or car- 
buretter in the path of the mixture of fuel and air or within the 
working cylinder itself. The material selected for the resistance 
wi “+¢ may be some material such as chrome nickel or manganin, 
and v... power supplied to the heater will preferably be in the 








nature of about 15 watts per square inch area. It is found that 


when a heater of this kind is provided having an area of about 
2 square inches sufficient heat is supplied for ensuring proper 
vaporisation in sufficient quantity for starting an average 
15 horse-power motor car engine, and this heat is not sufficient 
to cause danger of pre-ignition. The drawings show the details 
of one of the arrangements of the heater described in the specifi- 
cation.—January 15th, 1920. 


137,485. June 27th, 1919.—Rorary Vatvzs, T. B. Tutton 
28, Broad-street, Bath. 
This rotary valve comprises an exhaust chamber A and an 
induction chamber B which are concentric. At each end of the 
valve are exhaust ports C, which communicate with the two 
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exhaust pipes. About midway lengthwise of the valve a 
series of inlet ports D open into the chamber B and an annular 
channel, which communicates with the induction pipe. The 
valve is rotated from the crank shaft by a chain drive or by 
worm gearing.—January 15th, 1920. 


SWITCHGEAR. 


137,410. February 20th, 1919.—Execrricat Swrrenexs, J. H. 
Thorne, 25, Radford Boulevard, Nottingham. 

This invention has for its object the production of a switch 
with an improved actuating mechanism giving a quick make 
and break and in which the contacts are locked in their on and oft 
position. As spindle A is rotated lever B is moved along switch 
frame U, being guided by the pin D bearing on the face of the 
slot E. Simultaneously lever F causes the lever G to travel 
along the slot H until such time as pins K and D oceupy a central 
position with respect to the frame C. The spring L is then fully 
compressed, and pressure still being applied to spindle A to carry 
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pins D and K past theireentra position, the force of the spring L 
reacts to carry the membersto the opposite extremities of their 
travel. The slot E is shaped-as shown and provided with a snug 
at each end adapted to receive the pin.D. When this pin is 
fitting into the snug the contacts carrying spindle is locked. 
During the first part of the travel the lever G is rotated under the 
action of one arm of the lever F, but after reaching the.midway 
position it pletes the r of its travel under the action 
of the spring L, and lever F is then rotated by the lever G. This 
part of the travel is thus accelerated, ensuring a quick make or 
break.—January 15th, 1920. 








TRAMWAYS AND RAILWAYS. 


137,417. February 27th, 1919.—Trotzey ror Execrnric 
Tramways, G. Odierno, Via Bigli 19, Milan, Italy. 

This invention relates to improvements in roller contact 

devices as used in connection with electric tramways. Its 


N° 137.417 











object is to provide a device capable of securing continuous 
contact and avoiding the jumping off of the roller as it passes 
round or over angles in the overhead lines or wires. The draw- 
ings are self-explanatory.—January 15th, 1920, 
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TRANSMISSION OF POWER. 


137,504. October 14th, 1919.—-Ropr TRANsMISsIoNns, Waygood- 
Otis Limited, Falmouth-road, Great Dover-street, London, 
S.E. 

In order to provide a good grip between a driving rope and its 
sheave, while minimising wear on the rope, the imventors so 
proportion the lay of the r rope strands and the angle of the sheave 
groove that there is never more than one point of contact between 


the rope and sheave in the scane meridian plane of the rope. The 
points of contact are also all the same distance from the centre 
of rotation, The construction is shown in the illustrations, in 
which Fig. 1 is a cross section at any of the planes A A, and Fig. 2 
+ section at any of the intermediate planes B B.—January 15th, 


1920. ‘ 


MISCELLANEOUS. 


June 4th, 1919.-—An Exvecrric Bett or Buzzer, 

H. Honor, 15, Uxbridge-road, Hanwell, London, W. 7 

a « -ording r to the present design of electric bell or buzzer one 
pair of electro-magnets is permanently energised in series when 
the current is onand the other pairof electro-magnets is wound in 
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parallel, the current being switched on and off to the electro- 
magnets in parallel by the rocking of the armature. The 
rocking armature and the gong are carried on the same support 
and the base on which the support is mounted is extended up 
round the edge of the gong so as to make the cover practically 
dustproof.—January 15th, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


137,49). July 23rd, 1919.—Turpine-pRivEN GRINDING Ma- 
CHINE, F. E. Lindsay, 82, Bournville-lane, Bournville, 
Birmingham. 

This device is a small de Laval turbine, which may be operated 
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by steam or compressed air, driving a grinding wheel for internal 
work, The whole machine is mounted on a slide so that it can 
be fed up to the work.—January 15th, 1920, 


137,501. August 28th, 1919.—Suive Resr Guives, A. Shoot 
and A. Jiguloff, 85, High-street, Whitechapel, London, E. 
This invention is a modification of the usual design of slide 
rest saddle, in which adjustment on the guides is nade by means 


N° 137,501 


Srerarrgs 
veeceecateleed D> 
Ard bid al Ad Ly 

















of a separate gib. ‘The inventors’ idea is to make the saddle in 
one piece and allow for adjustrhent by drilling and slotting, as 
shown in the drawing, so as to provide a flexible attachment to 
the body for one of the guide faces.-January 15th, 1920, 








CATALOGUES. 


JoserH Kayt AND Sons, Limited, 93, High Holborn, London. 

Leaflets relating to the firm’s oil cans. 

Brown Brotruers, Great Eastern-street, London, E.C. 2. 
Illustrated leaflet dealing with motor cycle accessories. 

Tut Bryan Donkin Company, Limited, Chesterfield.—Llus- 
trated booklet dealing with diaphragm gas regulators. 

Cuas. W. Coox, Limited, 174, Oxford-road, Manchester. 
Illustrated leaflet describing Moore’s spontaneous ignition 
meter, 

W. anv G. pu Cros, Limited, Acton, London, W. 3.-—Album 
containing illustrated descriptions of W. and G. commercial 
motor vehicles. - 

THe Nationat Gas Enaine Company, Limited, Ashton- 
under-Lyne.—lIllustrated description of 1500 horse-power 
yas blowing engine. 

toBEY AND Co, Limited, Lincoln.--Catalogue No, 263, 
giving illustrated descriptions of wnedium-stroke engines of the 
vertical and horizontal types. 

British InsuLatep AND HeusBy Castes, Limited, Prescot 
and Helsby, Lancashire. —Illustrated edition in Spanish of the 
firm’s catalogue of electric cables. . 

THE WesTINGHOUSE en. Company, Limited, 82, York- 
road, King’s Cross, London, N. instruction Book for working 
the W estinghouse automatic seed 

H. ©. Siinessy, 142-146, Old-street, London, E.C. 1.— Illus- 
trated leaflet showing numerous mechanical trucks end labour- 
seving devices of various descriptions. 

BEARDSHAW AND Son, Limited, Baltic Steel Works, Shetfiel:. 

-Catalogue of ** Conqueror ”’ steels and articles made therefroin, 
including notes on high-speed tool and alloy steels. 

G. P. Watt, Magneto Works, Penistone-road, Sheffield. 
Booklet on the Héat Treatment of Steel, Gauge Comparisons, 
Metric Equivalents, &c., second and revised edition, 

Henry Simon, Limited, 20, Mount-street, Manchester..—Well 
vot-up and illustrated catalogue containing illustrations ot 
numerous granaries, elevators, and grain-hanaling plants. 

Tinuinc-Stevens Morors, Limited, Victoria Works, Maid 
stone.—lIIlustrated booklet entitled ,“* Electric Are Welding,” 
giving descriptions of the firm’s mobile repairing plants. 

Tue British THomson-Houston Company, Limited, Rugby. 

Descriptive List No. 22504 (supersedes List No. 2250). Illus- 
trated descriptive catalogue of direct-current motors up to 
200 horse-power. 

Str W. G. Armsrronc, WuirwortH anp Co., Limited, 8, 
Great George-street, West:ininster, 8.W. 1.-—-Illustrated pamphlet 
designed to show the capacity of the firm’s plant for the manufac- 
ture of forgings and castings. 

MARSHALL, SONS AND Co., Limited, Gainshorough. 
tion No. 1108 (supersedes No. 922). Llustrated descriptive 
catalogue dealing with Cornish, Lancashire, and water-tube type 
boilers with various accessories, 

GeneraLt Execrric Company, Limited, Queen Victoria- 
street, London, E.C. 4.-—Installation Leaflet D 17, containing 
an illustrated description of the electrification of a large ‘* Bright 
Steel”? works; also Bulletin No. 11, dealing with textile mill 
electrification, with illustrations. 

Tae Beprorp Enctnerrinc Company, Bedford.—Catalogue 
No. 14 (coded). Illustrated price list of steam cranes of various 
types ; also steam crane Price List No. 14, Sheet A, 1920, giving 
current prices, and Sheet O.F 1, containing illustrated description 
of the company’s improved oil fuel burner. 

H. T. Booruroyn, Limited, Akenside-street, Bootle, Liver- 
pool (representatives for London and export, Sir J. F. Payne 
Gallwey, Brown and Co., 49, Queen Victoria-street, E.G. 4).- 
List “‘ B,” 1920. Specification and illustrated catalogue and 
price list of direct-current motors and dynamos. 

JOHNSON AND Putts, Limited, Charlton, London, 8.E. 
Illustrated publication gying descriptions and interesting par- 
ticulars of overhead electric power transmission linés; also 
catalogue of arc lamps and accessories, particularly dealing with 
the ** Metroflam ”’ lamp ; also illustrated catalogue of unit type 
ironclad switchgear. 

THe Norrs-Eastern Marine ENGINEERING Company, 
Limited, Wallsend-on-Tyne.—Illustrated booklet entitled ‘‘ The 
Application of Superheated Steam to Marine Engines,” and 
containing a description of the ‘‘ North-Eastern’ superheater ; 
also album containing illustrated descriptions of the Wallsend 
and Sunderland works of the company, and illustrations of some 
of its chief products, including marine engines, turbines, marine 
oil engines, boilers, condensers, feed and ballast pumps, 
evaporators, feed-water cleaners and heaters, circulating 
pumps, &c. 

THe Lea RecorverR Company, Limited, 28, Deansgate, 
Manchester.—-Book Q 5. Illustrated discussion of the measure- 
ment of water over weirs and notches by means of the Lea 
recorder ; also Leaflet ‘* 8,’ describing by means of illustrations 
the company’s system of continuous testing for boilers, engines, 
and turbines; Leaflet Q 6, giving illustrated descriptions of the 
Lea V-notch and weir recorders for mneasuring water supply, 
sewage, pump discharges, &c.; Leaflet M 3, dealing with the 
heat efficiency of boilers, and Leaflet T, giving some users’ com- 
ments on the working of the Lea recorder. 

Arren anp Co., Limited, Derby.-—Illustrated catalogue of 
wrought steel and cast iron pipes ; steam sepdrators ; expansion 
joints ; foot valves and strainers ; chequer plates and curbing ; 
exhaust steam ejector heaters ; steam traps ; automatic exhaust 
relief valves ; surplus steam valves ; grease and oil separators ; 





centrifugal exhaust heads; acetylene plants; coils uf pipes ; 
pipe supports; table and other brackets ; roller and carriage 
supports; pipe slings; high and low pressure valves ; gauges 
and. thermometers; high and low-pressure cocks ; hydraulic 
valves; corrugated joint rings; pipe covering ; gangways and 
gratings, ladders, hand-railing, and stanchions ; ‘&e. 


Publica- 





Forthcoming Engagements, 


TO-DAY. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DrAuGH’s. 
MEN.~-Applied Science Department, Sheffield University. 
* Desiga of a 40-'Ton Crane,” by Messrs, P. A. Arbeing and H. W 
Mellor.” 7.30 p.m, 

Junior InsriruTIon or Enainerrs.——Royal Society of 
Arts; John-street, Adelphi, W.C. 2. ‘* Obscure Points in the 
Theory of the Internal Combustion Engine,” by Professor F. W. 
Burstall, 7.30 p.m, 

ASSOCTATION OF ENGINEERING ANP SHIPBULLDING DrAvuGuH'ts- 
MEN.——Technical School, Barrow-in- Furness, ‘* Items of Interest 
concerning Furness District,” by Mr. T. C. Dickie, 7.30 p.m. 

INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
St. James’ Park, 8.W. 1. Annual general meeting. Resuined 
discussion on ‘* Recent Advances in Utilisation of Water 
Power,” by Mr. Eric M. Bergstrom, 6 p.m. 


remit 74 or ENGINEERING AND SHIPBUILDING DRAUGHTTS- 
MEN. — Y.M.C.A.,  Bothwell-street, Glasgow. ** Oylindrical 
Boilers,’’ by Mr. J.C. Wylie. 8 p.m. 

Norra-East Coast INstrrution Or ENGINEERS ANP Suip- 
KUILDERS.—Lecture Theatre, Literary and Philosophical 
Society, Newcastle-upon-Tyne. Paper, *‘ On the Importance oi 
Observing Correct Temperatures in Marine Propelling Installa- 
tions, with special reference to Thermo-couples,’’ by Mr, Maurice 
S. Gibb. 6.15 p.m, 


SATURDAY, FEBRUARY 2Isz. ‘ 
Op CGrnrratians.—-Waldorf Hotel, Aldwych, W.C. 2. 
Reunion dinner. Tickets obtainable from Mr. G. W. Tripp, 
Lyndhurst, Hayes-road, Bromley, Kent. 7.30 p.m. 
Royat InstrruTion or Great Brirar.—Albemuarle-street, 
Piccadilly, W. 1. ‘* Positive Rays,” by Professor Sir J. J. 
Thomson. 3 p.m. 


TUESDAY, FEBRUARY 24rn. 

Royat Instrrurion or Great Brrrarn, —Albemarle-street, 
Piceadilly, W.1. ‘* Magnetic Susceptibility,” by Professor 
Ernest Wilson. 3 p.m. 

ILLUMINATING ENGINEERING Society. -Hall, Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Discussion, ** Lighting 
Conditions in Mines, with special reference to the Eyesight of 
Miners,” to be opened by Dr. T. Lister Llewellyn. 8 p.m. 

INstrruTiON oF Civin ENGINEERS.—Great George-street, 
Westminster, S.W. 1. Papers to be submitted for discussion : 

* Restoration of a Cyclone-damaged Breakwater End in Madras 
Harbour” and ‘* Coastal Sand Travel near Madras Harbour,” 
by Sir Francis Joseph Edward Spring. 5.30 p.m. 


WEDNESDAY, FEBRUARY 25run. 

Universiry or Lonpox.—Imperial College of Science anil 
Technology, South Kensington, 8.W.7. ‘* Aeronautical Researcl, 
Models and Full Scale,” by Sir Richard Glazebrook. Lecture 1. 
> p.m, 

THURSDAY, FEBRUARY 26ru. 

Association oF RstTIRED NAVAL OFFICERS.— Rays United 
Service Institution, Whitehall, S.W.1. General tmeeting. 
2.30 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 

Engineering Lecture Theatre, Liverpool University. 

Ww ireless Telegraphy,” by Professor E. W. Marchant. 7.30 p.m. 

INsTITUTION OF ELecTRICAL ENGINEERS, RONTGEN SOCIETY, 
AND Execrro-Tuerargeutic Section or THE Roya. Society 
or Mepicinr.—-At the Royal Society of Medicine, Wimpole- 
street, W. Joint Meeting. Papers :—‘* The Efficiency of High- 
tension Transformers as used for X-ray Purposes,” by Dr. 
Reginald Morton ; ‘*‘ The Problem of Interrupted and Fluctuat- 
ing Currents,” by Major C. E. 8. Phillips; *‘ High-tension 
Transformers,” by Mr. R. 8. Wright. 5 p.m. 

Tue Concrete Instrrure.—Lecture Hall, Denison House, 
296, Vauxhall Bridge-road, 8.W.1. Paper, “ Reinforced Con- 
erete Fences and Posts,” by Mr. E. F. W. Grimshaw. 7.30 p.m. 


FRIDAY, FEBRUARY 271s. 

Jonior INstrirution oF Great Brrrarww.—39, Victoria-street, 
Westininster, 8.W. 1. Lecturette, ‘‘ Defects Found on Inspec- 
tion of Boilers,” by Mr. R. H. Kenyon. (Lantern.) 7.30 p.m. 

Roya InstiruTion or Great Brrrary.— Albemarle: street, 
Piceadilly, W.1. Discourse, ** Probleins of Lubrication,” by 
Mr. W. B. Hardy. 9 p.m. 

InsTITUTION OF MEcHANICAL ENGINEERS.—Storey’s Gate, 
St. James’ Park, 8.W.1. Informal Meeting. Discussion on 
“The Education of the Engineer,” by Mr. “F. W. C. Dean. 
7 p- ™m. 

SATURDAY, FEBRUARY 28ru. 

Roya Instirurion or Great Brrrary.—Albemarle-street, 
Piccadilly, W.1. ‘* Positive Rays,” by Professor Sir J. J. 
Thomson. Lecture II. 3 p.m. 


MONDAY, MARCH Isr. 

Tue Sociery or Encinrers.—Rooms of Geological Society, 
Burlington House, W. Paper, “‘ Some Engineering Work done 
by the 277 Railway Company (R.E.) in France and Belgiuin 
during the War,” by Mr. R. H. Cunningham. 5.30 p.m. 


WEDNESDAY, MARCH 3krp. 

InstiruTION oF Sanrrary Enorygers.—Denison House, 
Vauxhall Bridge-road, Westminster, 5.W. Housing and 
Town Planning in Greater London,” by Captain R. L. Reiss. 
8 p.m, 

InstiruTIon or AvTomoBILe EncIneers.—lInstitution of 
Mechanical Engineers, Storey’s Gate, St. James’ Park, 8.W. 1. 
Paper, “‘ Gears and Gear-cutting,” by Mr. P. J. Worsley. 8 p.m. 


THURSDAY, MARCH 4rz. 


InsTITUTION oF ELECTRICAL ENGINEERS.—Connaught Rooms, 
Great Queen-street, W.C.2. Annual dinner. Application for 
tickets not later than February 28th. 7.30 p.m, 


FRIDAY, MARCH Orn. 


InstiruTION oF Locomotive ENnotIngers: MANCHESTER 
CrenTRE.—College of Technology, Manchester. Debate, ‘* Elec- 
tric T'raction,”’ to be opened by Mr. W. A. Barnes. 7 p.m. 


MONDAY,’ MARGH. dru. 


Insirrure or Transporr.—Lecvtare 'Thoutre, Institution of 
Civil Engineers, Great George-street, 8.W. 1. Opening meeting, 
presidential address hy Sir Eric Geddes. 8 p.m. 


WEDNESDAY, MARCH 2418. 


INsTITUTION OF Navat ArncuiTEectTs.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W. 2, Annual dinner. 
7.30 p.m, 
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MINISTRY OF MUNITIONS. 
BY Dik ECTIO® OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


FOR SALE BY TENDER. 
14 WEIGHBRIDGES. 
are Invited for the 


fenders 

following :— 
Strong Self-contained Road Wagon Pattern, capacity 
io. Platform 12ft. by 7ft., for Horse Traffic, by 


rit ing at SELBY, PETERBORO’, GLENISFORD, 


and BRIDPORT. 
Reference M.K. 21,770- M.K. 21,7838, G. 1943. 
Drawing can be seen, form of Tender and permit to 


view obtained, by ap ayias. to CONTROLLER, Plant 
and Machinery (D. E.), Charing Cross Huts, 
London. W.C, 2. 


Tenders close 10 a.m. on 8th March, 

NOTE. 

y for Sale see 
ey for or by 

free, payable in Lawance to the 


—For particulars of other Government Pro- 
** SURPLUS,” price 3d., at | 
quarterly perecintion of 28. post 

Director of Publicity, 





Ministry of Munitions, Whitehall-place, London, 
§.W. 1. 3173 
3. AB» 

MINISTRY OF MUNITIONS. 

BY DIRECTION OF THE DISPOSAL BOARD 


(PLANT AND MACHINERY SECTION). 


for Sale by Public Tender, 


ELECTRIC BALING 
PRESSES. 


TENDERS are INVITED for the following :— 
FIFTEEN NEW 250-TON HINDLES’ PATENT 
ELECTRIC BALING PRESSES 

for pressing bales of hay from 2-0 by 1-8 by 3-6 to 
approx. 2-0 by 1-8 by 1-8 at the rate of 30 bales per 
hour; ‘stillage area, 2-0 by 1-8; traverse % table, 
$tt., with overhead gearing driven by 23 B.H.P. D.C. 
enclosed motor, by J. P: Hall and ody L td. 
440/450 v. D.C; spur pinion wheel, C.1. bed- plate, 
starter, venletainet. limit switch, Seaadutinntne and 
fittings, steel framing, wire rope, pulleys and fittings 


case. 

Also some suitable for 200/220 v. D.C. 

Two located at I.W.D. Dept., Southampten. 

Thirteen located at I.W.D. Dept., Richborough. 

Reference G. 1835. Tenders close 10 a.m., 15th 
h, 1920. 

Tender form and permit to view can be obtained on 

application to the CONTROLLER, Plant and Ma- 


chinery (D.B.1.E.), Charing Cross Huts; London, 

Wo. 2 

Work For garttontnes of other ‘Government 
property for sale, see “‘ SURPLU 8. " price 3d., at all 
bookstalls, or by eee subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
§.W, 1. 3319 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS AND FACTORIES SECTION)- 


Fo Sale, 


NATIONAL 
MACHINE GUN FACTORY, 


BRANSTON, BURTON-ON-TRENT. 


TO BE SOLD by PRIVATE TREATY, in one Lot, 
subject to certain conditions. 
The following is a brief di ption :— 

SITUA —About 2 miles from Burton and front- 
a the main — — Lichfleld-road. The 
nearest Goods Passenger Station is 
Eeaaston (Midland rv hatvonrs about { mile 
distant. 

AREA OF LAND.—The Freehold Land included with 
the factory buildings comprises about 62 acres. 
Additional surrounding land up to about 90 
acres is available by separate negotiation. 

The site has been developed with roads, 
drains, sewers, @&c., at the expense of the 
Ministry, and these improvements are included 

vqrih the sale. 

STRUCTION .—The main buildings are 
manent and well built of brick with artificial 
stone dressings, concréte floors, roofs, steel 
principals, reinfo concrete to — purlins 
generally covered with plaster slabs, slated on 
bo tom slopes, and patent glazing on north 
slopes. 

The principal buildings consist of the 

Ft. sup. 


217,623 


Assembly and Repair Shop and Ma- 
chine Shop, and has @ floor area of .. 
Smaller buildings comprise :— 

re Polishing, and Browning 


Sale, Sto: 
Stores (two "puildings) 
Offices (three storeys) 
COMO 556555 si 5 ho dis trated bos, 02, cause ota ioe k 21,837 

Other buildings inclade Laboratory, Pump- 

house, Boiler-house, Buildings Works Depart- 

ment, Changing Rooms. and various other 
auxiliary constructions. 

100,000 area of factory buildings about 
LicHTING "AND 4 POWER. —Electric and gas (public 
HEATING. —H.P. steam 

R.—From public main, 

ve ‘ sae sidings have been laid down and 

are CO) iota Tek ees Railway. 
we ACCOMM ran Aston ad 7. 

—For persons. 
ace ode Sao ith conditions of sale and plan 
land sce tained on application to'the CONTROLLER 
Bio nd Factories tion, Disposal Board, Charing 
: NOT dings, Tondon, WC, 2. 

4 aol fr 38 Particulars of other ger ge | 
akstalin for sale, see ‘‘ SURPLUS,”’ price 1 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


FOR SALE BY TENDER. 
HAMILTON ROPEWAY 
MATERIAL. 


‘Tlenders are Invited for the 


following :— 


Main Ropes, Cross Arms, Tension Standard Tubes 
and Bases, Tension Saddles, Intermediate Standard 
Tubes, Intermediate Saddles, Cradle Carriers, Basket 
Carriers, and Slings, Hemp Hauling Ropes, Galvanised 
Flexible Steel Wire Rope, Chain Blocks, Rope Drums, 
Various Tubes, Slings, Grip Blocks, Bridle Plates, 
Turnbuckles, Snatch Blocks, Clamps, Bolts and Nuts 
Hook Bolts, Cone and other 
miscellaneous items. 

Offers will be accepted for the complete material in 
one. — and alternatively in individual lots 

The whole of the res is lying at the TRANS- 

PORT STORES, C.O., -E., PURFLEET, and 
detailed particulars and form’ of Tender can 
obtained on application to the CONTROLLER, Plant 
and Machinery Section, Charing Cross Huts, W.C. 2. 

Tenders close at 10 a.m. on 8th Mare 

NOTE.—For payviewian of other ‘novemniant Pro- 
perty for Sale see URPLUS,” price 3d., * all 
bookstalls, or by quarterly gubscriptio on of 28. post 
ad Director of Publicity 








free, payable in advance 

Ministry of Munitions, Whitehall: place, London, 

8.W. 1. 3172 
raughtsman Required by 


ce the Gold Coast Government for 
the Tafo-Kumasi Railway Construction, 

for two tours ‘each of 12 months’ service. 
Salary £500 a year. Free quarters or a field allowance 


of £90 a year in lieu therof, Free first-class passages. 


ity of Lincoln. 
MUNICIPAL TECHNICAL SCHOOL. 


A. E. COLLIS, M.LM.F., Principal. 
ase ATIONS are geet for the POST of 
SSISTANT LECTURER the MECHANICAL 
ENGIN EERING DEPARTMEN ya 


Candidates will be required to take day and evening 
classes, University degree or equivalent qualifica 
tion, Works experience, and Laboratory Practice 
essential. 

Commencing salary £275-£325, according to experi- 
ence and ee rising by annual increments of 
£12 10s. to £ 

Form of oe and further particulars may be 
obtained from the PRINCIPAL, to whom applications 
should be returned not later than March 20th, = is 


t 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY. 


APPOINTMENT OF AN ASSISTANT 
LECTURER IN PHYSICS. 
The Governing Body invites applications for an 


Assistant Lectureship in Physics in the College of 
Technology. 







Salary : £350 per annum. 

——- of and form of application 
be ae vanf the Papas ogg of 

Techbolog?. The las for the 

receipt of | Monday. toe ig ME 1920. 

Canvassing, directly, will dis- 

qualify » for sppalntanent 3299 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY. 


APPOINTMENT OF A LECTURER 
IN MATHEMATICS. 


The Governing Body invites areata. for a 








~ PUBLIC NOTICES 





Ss a_Corporation.— Elec- 


e Lord Magistrates, and Council invite 
TENDERS tor the s following WORK 
SPECIFICATION -No. 23, for CONDENSING 
PLANT for Portobello Station. 
Copies of the specification, form of Tender, and 
drawings can be obtained from =~ | emer yor Dewar- 
noes, Edinburgh, on and after 3: pay- 
ment of a deposit of £3 3s. for ine atetten: An 
additional copy of the specification can be obtained 
upon payment of a deposit of £1 1s. These deposits 
will be returned upon receipt of a bona fide Tender 
ome on return of the San v~ ——— 
The specification = drawi be seen at, but 
not obtained from, Braye age of 8 Sir Alex. B. W. 
——-: 17, Wiatoria-atecet, Westminster, London, 


Tender, on the prescribed form, enclosed_in sealed 
envelope and endorsed on the 
Supply, Tender for Specification No. 23," m 
pb at the office ms the undersigned not leter than 


2 rch, » at a.m, 
Council do not bind themselves to accept the 
lowest or any offer. 
A. GRIERSON, §8.5.C., 


Town Clerk. 
Cith Chambers, Edinburgh, 
23rd February, 1920. 3372 


Swadlincote and Ashby Joint 


WATER COMMITTEE 
ELECTRICALLY DRIVEN PUMPING PLANT 
ittee invite 





The above Comm! TENDERS for ithe 
SUPPLY, DELIVERY. and FIXING of ELECTR 
MOTORS TURBINE PUMPS at their Water. 


works, Milton. Derbyshire. Plans may be inspected 
and specifications and particulars obtained from tke 
undersigned. 
Tenders, endorsed ‘‘ Pumping Plant,’’ must reach 
me by Noon on eer 11th March, 1920. 
. J. MASON, 
Engineer to the Committee. 
Council Offices, Swadlincote, 
25th February, 1926. 3438 


TENDERS FOR RAILWAY SLEEPERS. 
The Central Committee for 


f TIMBER (Railway Clearing 





PURCHASE o 
House) is PREPARED to 





SISTANT to the Timber Super- 


i intendent of the Federated Malay States 
Government Iways REQUIRE for 
three years’ service in the first instance, with easibis 
extension. Salary 600 dollars per month (the present 
value of the dollar is fixed by the Government at 
2s. 4d.). Free passages provided 
Candidates, not over 33 years of age and prefer- 
ably single, who must be graduates of some recog- 
nised Forestry College and have had actual Logging 
experience, with practical knowledge of Saw Milling 
and Logging Estimates, be capable of -drawing up 
Topograpbical Maps suitable for logging purposes, and 
be prepared to work under conditions prevailing in a 
tropical country assisted by native chainmen only, 
should apply in writing not oi hae seven days 
after the date of this advertisement to the CROWN 
AGENTS FOR THE COLONIES 4, Millbank, 
London, 8.W. 1, giving brief details ‘of age and 
experience, and quoting M/F.M.8. 9449. 3413 


23 Rey. yal Air Force. 


Builders 
CLERKS eg 





REQUIRED: — ARMOURERS, 
CARPENTERS, CARPE mes (Boat 
RA REP. A RS, 


Chbens 3 (General), CLERKS (Short 


hand and KS and BUTCHERS, 
DRIVERS (Petrol "PABEIC WORKERS, INSTRU- 
MENT REPAIRERS, MOTOR BODY BUILDERS, 





PHOTOGRAPHERS, PROPELLER MAKERS, RIG- 
GERS (Aero), TAILORS, WIRELESS MECHANICS, 
get ny OPERATORS, VUICANISERS. Pay 3s. 





188. per day.—Apply, INSPECTOR OF RECRUIT- 
ING, 4, Henrietta-street, London, W.C, 2. 3158 
The Proprietors of Letters 

PATENT No. 5771/14, Rioverw to 

** Improvements ol ected with the 
ATOMISATION and "COMBUSTION of 
LIQUID FURL in INTERNAL COMBUS- 


TIO NGINES,’ 
DESTRE to DISPOSE of their PATENT orto GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate WORKING of the 
PATENT in this country. 
Inquiries to be addressed to 


CRUIKSHANK AND FAIRWEATHER, 
65-66, Chancery-lane, London, W.C. 2. 3286 





* ? 
The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 


An Association specifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
All communications to Offices 

Ww. 1D, 81, High Holborn, 
Secretary: Londoa bee” js 





(fuildford Education Committee. 


YActing for the Surrey County Council). 
GUILDFORD TECHNICAL INSTITUTE 
AND JUNIOR TECHNICAL SCHOOL. 


ASSISTANT MASTER, with Works experience, 
REQUIRED to TEACH WORKSHOP PRACTICE a 4 
METAL WORK in the Junior Day School. mmen 
ing salary £185 to £240, according to qualifications 
and experience, with £10 ne grog to £300. The 
Master should also be qualified to instruct evening 
students in General re Workshop Practice, 
at extra pay according to scale 

Applications, stating age, qualifications, with works 
and _ teaching experience, accompanied by recent testi- 
monials, should be sent to the undersigned = soon as 





possible. 
“FS: “TOSSWILL, 
Secretary. 
Technical Institute, Gurldford, 
February 20th, 1920, * 3811 


DEPARTMENT. 
COVERED SERVICE RESERVOIR AT 
HIGHTER’S HEATH, YARDLEY WOOD. 
The Water Committee of the Corporation of Birming- 
ham are prepared to receive TENDERS from competent 
0a ee for the COM- 


P 
NECTIONS at Highter’s Heath, Yardley Wood, 
City of Birming! . 

The drawings may be seen and specifications and 
bills of quantities obtained at these offices on and 
after Wednesday, 3rd March next, on the deposit of 
the sum of £5, which will be returned after the receipt 
uf a bona fide Tender, with the bills of quantities fully 
priced out. Tenders must be based upon the drawings, 
specifications, and estimates provided Persons 
tendering will be required to quote for a quantity of 
material already on the ground as set out in the 
specification 

The site at Highter’s Heath may be inspected at any 
time by appointment. 

Early application for particulars is necessar 
only a limited ni of ee = be insued. 
and none after Monday, 15th March, 

The contractor will be required to anmathise not to 
pay less than the minimum standard rate of wages 





Liberal leave in England on full salary. Lectureship in Mathematics in the College of CONSIDER OFFERS = 
Candidates, age 25-45, who must be good D hts- | Technology. the as, SUPPLY to BRITISH RAILWAYS of :— 
men with considerable experience in an engineer's Salary : £500 per annum Up 500,000 SLEEPERS, 8ft. 6in. by 10in. 
office, preferably on Railway Construction, and who $ - a 5in 
are able to plot surveys and levels and take out | Conditions of appointment and form of application 50,000 SLEEPERS, Oft. and/or 8ft. Gin. by 
quantities, should apply in writing, giving brief may obtai ined — from the strar, lege of 12in. by 5in 
details of experience and age, not later than one | T The last day for the 25,000 SLEEPERS, sft. 6in. by 9in. by 44in. 
week from the date of this advertisement, to the | receipt of abplieations is Monday, 15th March, 1920. Specifications and forms of Tender may be obtained on 
CROWN AGENTS FOR THE COLONIES, 4, Mill- | Canvassing, either directly or indirectly, will dis- application to the SECRETARY, Central Committee 
bank, London, 8. WwW. 1, quoting M/Gold Coast eat qualify a candidate for appointment. 3298 for Purchase of Timber, 24, Euston- -square, a 
4 N. a: 407 
“paging Engineering As- City of Birmingham Water Tilbury Urban District Council. 
SION OF HOUSING SCHEME. 


XTEN' 
SEWERAGE, FLOOD PREVENTION AND TIDAL 
OUTFALL WORKS, CARRIAGEWAYS. FOOTWAYS, 
LANTING, a 
CONTRACT No 
The Housing Committee invite TENDERS for the 
CONSTRUCTION of WORKS, comprising 
e Construction, including the Laying, of about 
12 Miles of Soil and Surface Water Sewerage, consist- 
ing of Reinforced Concrete and Concrete Tubes, Cast 
a Special and pega og Jointed Pipes, diameters 
ranging from 6in. to 4 together with Manholes, 
Railway and Road Crossings, Gulleys. Ventilating 
Shafts, &c. 
The ‘Excavation and Removal of about 30,000 Cubic 
Channel and Construction of — 





About 44 Miles of 
About 122 Miles of “Granite and Artificial Stone 


About 12 Miles of ——— ee 4 Footways. 
The Provision an lanting of about 1400 Trees 





current in the district in a ss hee are situate. 

Sealed Tenders, add 

‘Tender for the pene: gg of. ‘Tighter’ s Heath 
igetvate: ** are to be delivered at these offices at or 
before Noon on Monday, 29th March, 1920. 

The Corporation do not bind themselves to accept 


the lowest or any Tender. 
E. ANTONY LEES, 


Secretary. 
Council House. 
Edmund- street. Birmingham, 
February 25th, 1920. 3422 





(jounty Borough of Halifax. 


The Tramways and Electricity Committee of 
the Halifax Corporation invite TENDERS for the 
SUPPLY of the following PLANT required in their 
Electricity Department :— 

Contract No. 19. —ONE “=  & Ww. TURBO- 

ALTERNATOR, comr 

Specifications and forms of Tender ioe be obtained 
on application Mr. W. Rogerson, M.I.E 
Borough Electrical Engineer, “Electricity Works, 
Foundry-street, Halifax 

Tenders, endorsed ‘‘ Electricity Works Contract 
No. 19,’ must be sent to the undersigned not later 
than 12 o’clock noon on Friday, the. 12th day of 
March, 1920. 
he person whose Tender is accepted will be 
quired to observe the Fair Contracts Clauses adopted 
by_the Corporation 
The Committee "a0 not bind themselves to accept 
the lowest or any Tender. 

By teen, 

PERCY SAUNDERS, 

Town Clerk. 


3325 





Town Hall, Halifax, 
17th February, 1920. 


R.H. the Nizam’s Guaranteed 
STATE RAILWAYS COMPANY, eee 

The Directors of the above Com: 

to receive TENDERS for the @ BUPPLY of of 

70,000 TRANSVERSE STEEL SLEEPERS 


AND 
308,000 STEEL KEYS for same, 
in accordance with the specification to be obtained at 
the Company’s Offices for the sum of 10s. 6d., which 


will not be refunded. 

Tenders to be add to the Secretary, marked 
a Tenders for Sleepers,’’ and to be delivered at the 
Company’s Yo not later than noon on Friday, the 
5th March, 192 
a Dinsobors ‘do _ bind themselves to accept the 
lowest or any Tender. 





# F. ADAMS, 
Si Secretary. 
Offices of the Com 
50, old Bi Broad- street, 
London, - eae 
28rd February, 1 pass E 





from Mr. 8. Hill. Willis. # Inst. 
to the Council. “an and after Fri 

upon receipt. by 
epureabie, on the receh 


Scheme, Contract No. 2,” are to 
later than noon, Monday, 22nd March, 1920 
The Committee does not undertake to accept the 
lowest or any Tender. 
A. W. BUCKNER, 4 
Clerk to the Council. 
mes Offices, 


, Dock-road, Tilbury 
7 Oth February, 1920. 3300 


Ghettield Corporation Water- 


RES. 
ea Foret RESERVOIRS. 





WANTED Good SECOND-HAND 
STEAM LOCOMOTIVE. d ‘dia. of inside cylinder 12in. 
stroke about 17in., dia. of wheels about va boile 


pressure not less than 146 Ib., panes 4ft. Stix 
Particulars and price, GENERAL MANAGES 
Water Department, Town Hall, Sheffield. 


PUBLIC NOTICES (continued) 
Pages II. 








SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Page III. 


MACHINERY,, &., WANTED 
Page IV. 


FOR SALE, 

Pages VIII., CX., and CXII. 
AUCTIONS, 

Pages CIX., CX., and CXVI. 


PREMISES TO LET OR WANTED 
Page CX. 


WORK WANTED, Page CXII. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 


For Advertisement Rates see 
page 223, col. 1. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXV. ¢ 
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PUBLIC NOTICES 


(torporation of C Caleutta. 


APPOINTME oa. as LIGHTING SUPER 
NTI N 










a) APPLIC \TIONS are SINVITED for the POST of 
LIGHTING SUPERINTENDENT,  ¢ none The 
salary of the appointment, inclusive of all allowances 
is Rs. 750, sine to Rs. 1000 per month "sa biennial 
Increments Rs. 50 ‘he Corporation provide 

tor car for the use of the Lishting Superintendent 

atf free of ch for inspecti m work 
rintment is ject to the Provident Fund, 
other : service rules of the Corporation, and 
at any by six months’ notice 
: i vident Fund contribution 
ly rece and an equi 1 
amount is nonetbubes i by the orporation, 1 
fund accumulates at compound interest ) 
‘ ‘an didate will be required to devote his wh ole time to 
the daties of his office, and will not be atlowed to take 
up any work. He must reside in Caleutta 
He will 1 able to removal during the-term of his 
office for misconduct or neglect of or incapacity for his 
duties. He will be required to submit to a medic: ab 
examina before joining hi - pointment. “he 
Corporat wi ay his 4 (ist class from 
London to Calcutta, but he ist ref fund the amount 
so paid ice within twe vears from the 
tate of appointment ” He will b 
reguired appointment about the Ist 
\ugust at receive Half pay for the period 
vecupied by kis journey. 

b) There are about 12,000 incandescent gas lights 
in the city, besides a number of electric and oil li 
«jas and electricity are supplied by public companies. 
The Lighting Department of the Corporation are 
respousible for the maintenance of the public street 

and also of about 2300 lig zhts and 800 electric 
Municipal Buildings. Candidates must have 

nce of the Management and Control of the 
Department a large town. They must 
knowledge of Manttles, 

Testing Pressure and 

Capacity of Burner 

Nipples must also ba e a General Knowledge 


af Electricz a Work. 


Lhe 


AP 
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ENGINEERING 
a salary of 
appointed must be thoroughly qualfied 
the offiee, particulars of which 
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1 Engineer and Surveyor 
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APPLICATIONS 
the Borough Engineer's 
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handwriting, 
present 
not more 
1 to me, 
Inesday, 


age, 





REQUIRED 


prer 


Colleg 
te 


ired to 
by 


tical 
and st 


hold 


for 


the 
Depart- 
SURVEYING 
300 per annum each. 


3217 


ATE 
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o eandidates who have 
Maintenance 
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Hudders- 


dt 


had 


-class passa 


ed not later than Saturd 


by 


scientific 
and 
Me a ership 


an 





1 experience, 
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brief 













the 6th Mar h. spies (not originals) of any 
test niais s} c 
By order 
G. E. LILLY 
Secretar 
28-30, Nt 
I reet 
jon, E.tl. 4 s42 
“ENGINEER” WANTED. 
W OULD iy COPIES of THE 
ENGI NEER 24th January, 1919, 
. ease with HARLAND ‘ 
WoL FF Lt b 3 











SITUATIONS OPEN (sontinued) 


SITUATIONS OPEN (continued) 








| \OMMERCIAL ARTIST WANTED for Advertising 
| Department of large Engineering Works in Mid- 
lands ; able to prepare sketches and lay-outs and work 
up photographs for block-making ; permanency ; 
experience in copy writing an advantage. Address, 
tating age, experience fully, and salary expected, 


3316, The Engineer Office. 31604 
‘SS DESIGNER of REINFORCED CON 
CRETE WORK WANTED AT ONCE.—State 
age, —s. and salary required to Box 2564, ¢ 
Brown's, 39, Tothill-street, Westminster. S412 A 








NGINEER, for General 


Is 
taking Ship Repairs. Must have served full appren- 
ticeship as fitter and turner in a general repair shop. 
A good knowledge of marine repairs necessary, sea 
experience not essential; must be capable of super- 
vising general work, also repairs to hulls, boilers, 
engines, propellers, &c, afloat and in dock. Know- 
ledge of draughtsmanship and estimating. Three 
years’ agreement. Only really first-class single men. 

Apply, with full particulars of technical training, 
previous experience, and salary required, to Z, J. 805, 
care of Deacon's advertnine Offices, Leadenhall- 


street, London $10 

| eee go ALESMAN REQUIRED by London 
4 tirm of Engineers. Applicants must possess sound 

Technical and Commercial Engineering knowledge 

Good salary and prospects Apply by letter to P499, 


About 30, REQUIRED 











The Engineer Oftice P4199 A 

wo NDRY CONSULTFANT and EXPERT RE 
A QUIRED for Iron and Stee! Foundries dealing 
with large quantities of Medium-weight Castings for 


pressures. Applicant must be thoroughly 
and able to dictate best methods of moulding 
foundry faults Sound Metallurgical 
required Foundries equipped with 
and up-to-date plant including complete 
laboratories and staff. Applic antes must 
», salary, and experience Address 391, The 
r Office 


internal 
practical, 
and correct 


knowledge 
modern 









Loudon District 
> highest class 
thoroughly prac 


TOOL SALESMAN 
Importers of the 
Tools REQUIR E 
SALESMAN; permanent = pro- 
Address, stating age. salary, ex 

P483, The Engineer Office 
P4253 


ACHINE 
Promment 
American Machine 
tical, experienced 
gressive position 
perience, in confidence, 


M* ROLL 


flour mill, 
thoroughly 
for energetic 
Reply, stating 
er P490, 


\ 


A 


tor Up-to-date CHILLED 
making paper mill, oil mill, 
chilled rolls. None but 
competent men need apply. Good opening 
and capable manager and organiser.— 
tull details of experience, age, salary 
The Engineer Office Pigu A 


WANTED 
FOUNDRY 
and other 


NAGER 


\ 


cated, u 


Africa to 
well-edu 
sal. £300 350 and 
and CO., Emplor- 
Basinghall-street 
3446 A 


ENGINEER REQU TRED for } 


Mach Single, 


ARINE 
Superintend Cot 
nder rd or ith ticket 
quartets, —Apply, LAURIE 
ment Specialists: (Eng. Dept 28, 


E 4 No pr reliminary fee 

piece EWORK RATE-FIXER REQUIRED; Must 
be thoroughly conversant witb all engineering 

operations incidental to the Manufacture of Telephone 





















and other Electrical Instruments, both in production 
and assembly ; good permanent position to suitable 
applicant Write. stating fullest defailxs, with age 
and salary required, to ‘‘ P,’’ Box 789, Sells’ Ad 
vertising Offices, Fleet-street, E.C. 4. 3423 A 
PY _— and MAINTENANCE ENGINEER RE 
IRED for Engineering Works ; able to make 
it bat < uations, and take full charge of exten 
sions running plant buildings, &c State ace. 
salary and experience.—Box 19, Osborne-Peacock 
Co td., County Buildings, Cannon-street, Man 
chester 3303 A 
| FQUIRED, INSPECTOR of WORKS for Wharves 
in course of Construction in Federated Malay 
States; must be thoroughly experienced in Rein- 
forced Concrete Work. Salary £30 per month and a 
war bonus of 30 per cent. of salary, free quarters, 
half-pay on voyages and free passages.— Applications, 





giving full particulars of experience and age, should be | 
x ¥ 


Agency 
A 


Brown's Advertising 


Westininster, 


o 


Tot 2 » £2 
Tothill-street, 


3385 











sURVEYORS.—WANTED for Large Railway, 
\I SURVEY ENGINEERS and S&URV bo pager 
experienced in Location Work.—Write, Box %., 
Dawsons, 17, Craven-street, London, W.C. 2 
S408 4 
HE BRITISH STEEL PILING CO. have a 
VACANCY for an ASSISTANT in their SALES 
DEPAR TMENT. Applicants must be fully qualified 
Engineers, have a thorough knowledge of the Applica 


tion of Steel Sheet Piling and Pile Driving Operations, 
and capable of preparing schemes and provisional 
estimates. Permanent and progressive appointment to 
suitable man.—Applications, stating salary and 
experience, in confidence, to Dock House, Billiter- 


treet. 3295 A 
W ANTED, a Few Good SENIOR DRAUGHTSMEN 
for A.C. and D.C. Electrical Machinery and 
Steam Turbines ; 
above will have consideration.—Address, 
ee and salary required, 3273, 
OVilice 





those accustomed to all or one of the 
stating age, 
Engineer 
3273 
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e fi alls of previous experience, 

1 3 Prospects good for a 

Addres 3 rt Kngineer Office 
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WORKS RED for FERRO 
CONTR Birmingham district 

and preferably econ- 

y Address, stating par 

we supervised and salary 
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training 
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neer Offices 


ASSISTANT =. 7ENERAL 
Li To 


ER REQUIRED, 
of Steel Struc- 
& for the Erection 













MANAG 
Ve 





ASSISTANT , 
Northern 





301 


E- 
orks 


eations 






|W 


j tions, and salary expected, 3269, 


WwW 


are aa a Good DRAUGHTSMAN, Accustomed 
to the Design of Steel and Jronwork Jetties and 
Structural Work generally, «c. Salary £260 to £3uv 
a@ year.—Applications, accompanied by statement ot 
training and experience giving age and copies of 
testimonials, should sent to I. D., ¢ Brown's 
Advertising Agency, Tothill street, West:ninster 


was 


R6 A 





CHIEF 
Works making 


DRAUGHTSMAN for Engineer 
Hydraulic Machinery. 








Address, stating experience, , Salary required, and 
when at liberty, P357, The neer Office. A 
ANTED, DRAUGHTSMAN, <Accustomed to 





W Marine Motor Details, Petrol and Parattin. 
pply, stating wages required, &c., tokChief Draughts 
=. WHITE and CO., Ltd., East Cowes 
Ba a atl, 3282 A 
ANTED, DRAUGHTSMEN, Accustomed to 


—< tural and General Mechanical Engineering. 








Apply, ROBERT DEMPSTER and SONS, Ltd., 
Elland, Yorkshire. 3059 A 
\ TANTED, DRAUGHTSMAN for Marine Engineer- 
ing Works on the North-East Coast Address, 
stating age, experience, and salary required, 3401, ‘he 
Engineer Office. 3401 A 


TED, 


Experienced DRAUGHTSMEN by 


Waste - 


London * firm of Water-tube Boilermakers. 
Address, stating age, experience, and salary required, 
, | 3429, The Engineer Office. 3429 A 


Ware, Experienced DRAUC GHTSMAN for Engi- 
’ neering works doing Steam Engines and 
General Machinery. in Scotland ; 
Land Work preferred.—Address, stating age, qualifica 
The Eng sineer Office. 





Raisin es : 269 A 

DRAUGHTSM: AN, Used to 
> and similar Machinery. 

Apply eieais full atari salary, and reference, to 
J. E. P., Westwood Works, Peterborough 3350 A 





ANTED for 

MAN, accustomed to 
Presses and Plant, 
Address, with full 
salary required, 


Yorkshire, First-class 
the Design of Hydraulic 
also high-class Steaan Engines 
particulars, stating age, experi- 
The Engineer Office 





ence 3367, 


Engineering and Repair Works in Ceylon under- | 


nan accustomed to | 


DRAUGHTS- | 
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SITUATIONS OPEN (centinueg) 












































































\ ANTED, JUNIOR DRAUGHTSMAN for Large \RAUGHTSMAN WANTED, with Good 4) 
tirm in Scotland doing General Engineering | Mechanical Engineering experience, py br 
Work; man accustomed to Millwright work and| Company for London office; salary’ Molla 

Grain Handling preferred, stating age, | inclusive.—Address, stating full parti lars’ 
experience and salary expected, The Engineer | The Engineer Office. ang wae 
| Office. 3270 a 3424 4 
ug eee ; Nahar ok ea i RAUGHTSMAN, with Good Knowledse of Jig 
j \ ANTED, JUNIOR DRAUGHTSMAN with Some Tool Design, WANTED to prepay be: and 
experience of Steam — Designs.—Apply, | ** method ’’ drawings for small engineeriiy 5} king 
stating age, experience, and waxes, to G. MUM- | London (Middlesex).—Write, stating salary aa ns 
FORD, Ltd., Culver-street the peen pe “Wo Col | age. and experience, to TOOL, c/o |) ona, 
chester. 3364 A Oxford-street, W. 1. 3388 1 195, 
a TANTED, Manchester District, SEVERAL ESTP! ] RAUGH'PSMEN.—WANTED, & Gov - 
MATING DRAUGUTSMEN, capable of making DRAUGHTSMAN, experienced in x: un Ry ‘TOR 
attractive scheme drawings and to take out own | Design ; permanent situation, good ular Using 
estimated quantities Address, stating age, experi- | prospects.—Apply, stating e, experience and and 
ence, and salary required, 3313, The Engineer Office. | required, to YATES and THOM, Ltd., Engines 
3313 4 } Blackburn. 3265 
JANTED, Manchester District, SEVERAL Skilled | ._ es 
| \ DRAUGHTSM experienced in Structural | Le GHTSMEN- WANTED, Accustomii to Aut 
and General Mechanica!’ Enzineering Work Address, matic Machine Design and General | -ineering” 
stating aze, experience and salary required, and when | Commencing salary £5 58.; 304-hour week —Applic 
at liberty, 3312, The Engineer Office 3312 tions, rthER training, experience, a ke, 2 
ae tal ROWNTREE and CoO., Ltd., Engineering Brae” 
VWWANTED. MECHANICAL DRACGHTSMAN, 30 Tat, aoe 3017 4 
miles from London; quick and reliable, with 
D.O. aud shop practice ; experience in Machine ‘Tools "45 AUGHTSMEN = WANTED. ay ON} TWo 
or Jigs and Tools or General Engineering preferred ECHANICAL DRAUGHTSMEN ' eduea, 
Address, stating age, salary, and past experience | UO, sone shop experience, by large electrical many. 
P503, The Engineer Office P503 4 facturing: company in Ontario, Canada d oppor. 
tunities for advancement for young men ty 
ee Address, stating age, experience, and 
I OMBAY,.—-SMART MECHANICAL DRAUGHTs. , pected, 3327, The Engineer Office 
MAN WANTED, with a good general working — 
knowledge and experience in the Designing of Pumps, YXPERUENCED and Fully-qualitied 1} 
Engine Details, and Mac hinery in general.—-Write eet MAN REQUIRED: knowledge of | 
with full particulars, Z 803, care Deacon's. | Construction of Machinery used in the su 
Leadenhall-street. 3 SHIT AN Industry is of advantage Address, s 
experience, and salary required, 3303, TI 
Coxsres CTIONAT STEEL ud= FE REO CON =. CE Se ene ees 
ar arrar 4 Be : 
_ CRETE DRAUGHTSMAN REQUTRE sxood 1G and TOOL D NER WANTED 
prospects Apply, t — CONSTRUCTION ¢ 0 . Ltd e trical Engineering F he M 
168, Regent-street, W 3346 4 nat Sa 2 Pirm clayey idla 
and drawing-office experience essential ; ki 
press tuols and plant work an advanta 
Ou DRAUGHTSMAN WANTED, Midland Dis- | salary and conditions ; permanency for ri: 
trict, to Take Charge of Drawing-office Handling | Address, stating age, eaperience, 
Refuse Destructors. First-class man required. State | reduired, with copies of recent te stimonials, 
age, experience, and salary required.Address, 3302, | Engineer Office. 
‘I ane) Engineer Office 3302 4 Sa ee aces 
BPR SOR ES ETRE NIE OAS panne —_ and TOOL DRAUGHTSMEN REQI 
(CONSTR tUC ‘LION AL S$ SL WORK DRAUGHTS | * large Eugineering Works near London 
'* MAN REQUIRED to Take Charge of Working | stating experience, age, and salary required 
Drawings Departinent under Chief of Drawing-vffice ; | Enxineer Office. 
—, be good organiser, energetic, and a capable | - 
detail pian. State age, experience and salary re UNIOR IRAUGHTSY , for cht 2 
quired.—Address, 3263, The Engineer Office. 3263 Ale te te Steal Work Leetdes ; re a ur of 
per week, jdress, P522, The Engineer © 7 
DP xpecihiist ACCU ULECRAL TRACE —= 
SPECTALIS in c A “RACTOR 
DESIGN REQUIRED [MMEDIATELY. Must have | JUNIOR DRAUGHTSMAN REQUIRED 
thorough knowledge of his work, and able to take full | ¢% Work rite, stating ae, qualificat 
; Charge. Post is an important one Only right man | Saliry required, 3339, The Envineer Office 
need apply State ave, salary, and experience in first 
instance All applic ations treated in the strictest ADY TRACERS (TWO) REQUIRED 
confidence Box 39, Osborne-Peacock Co.,  Ltd., 4 stating qualifications and salary requir 
County Buildings, Cannon-street, Manchester 3304 A | fhe Enwzineer Office. . 
RAUGHTSMAN, Experienced, REQUIKED for EADING DR A0G HTSMAN, Sound  Mechanig 
London Ofte of Conveyor and Structural Enzgi- 4 experience; North of England; IMM! aT 
neers ; knowledge of Steel Work essential. —Addr TACANCY ; Aircraft ieee desirabli Address, 
ting experience, age, and salary required, 3410, The 3162, The Engineer Office 624 
gineer Office SAL A 
a eee a i; | EADING Firm of Heating * mgineers } HQUIRE 
j RAUGHTSMAN, Having Experience in Marine 4 ASSISTANT DRAUGHTSMEN e a 
Work and Water- tube Boilers RE QUIRED Working out Schemes — Designing ADD tos for 
Address by letter, stating age, experience, and salary | Heating, bag id = Domestic H Water 
required, to Messrs. ¥ AR R OW and CO., Ltd., Scots Supply ; also JUNIOR DR AUGHTSMAN similar 
toun, Glasgow S428 A work, Salaries according to experience and «bility- 
———— Address, giving full details of experience 1 salar 
RAUGHTSMAN, Preterably with Rolling Mill | Teauired, 3388, The Engineer Office. 388 A 
experience, REQUIRED by Firm of Engineers in | — — 
the Midlands. Salary £5 per week.--Address, stating 
age and experience, 3443, The Engineer Office. $443 a 
ALLWAY ARRIAGE and WAGON 
| RAUGHTSMAN REQUIRED, Experienced in R DRAUG HTSMAN Fully exper 
Machine Tool Construction.— Address, stating enced, first-claxs MAN REQUIRED 
age, experience, salary — and give references minghain district Apply, stating 
| 3334, The Engineer Office 3334 4 experience, and = salary required, 
iciaioameiaamenl —— — The Engineer Office i 
Dp" AUGHTSMAN REQUIRED for Civil Engineering 
and Structural Work fer Large Factory Build 
ings; must have good knowledge of Surveying and ——— I - — 
use of Dumpy, Level and Theodolite Address, with 
full particulars of age. experience, and salary required. 
3317, The Engineer Office $317 4 





REQUIRED, for Engagement in 
DRAUGHTSMAN, per 
district ; must have 
Pipework Lay 


pyrace GHTSMAN.- 
April, a first-class 
manently for Central London 
extensive experience in Power Station 
out.—Applications, endorsed ‘* Draughtsman,’’ stat 
ing age, full qualifications, and salary required, t» 
Messrs. SHAKESPEARE nd VERNON, Solicitors 
83, Colmore-row, Birmingham 3352 A 





First-class 
good salary 


D' RAUGHTSMAN REQUIRED. with 

experience in Electric Cranes, X&c.; 
and permanency for suitable man —J. BOOTH and 
BROS., Ltd., Union Foundry and Ironworks, Rodley 
Leeds. 3400 A 





RAU GHTSMAN REQU IRED v 

ture experience.-—Write, st: 

required, and full qualifications, 
Office 


Tool and Fix 
peed sals 
Dnuineer 


JS3B A 











RAUGHTSMAN (STRUCTURAI WANTED | tor 
Bombay ; must be weil up in Girder and 
Stanchion and Light Bridge Work, Roofs, and Sheds 
State experience, Z.G. H., care of Deacon's. wy 
hall-street, E. ( 418 A 
L R AUG HTSMAN WANTED, 
LERK, experienced in Railway Carri and 
W adens. especially all-steel wagons, for old-established 
works in Midlands, State (in confidence) age, experi- 
ence, and salary required Address, 3398, The 
Engineer Office. 338 a 
hogs 


up-to-date 
experience, 
Office. 


Doi 


Engines 
quired, 





3 


also 








the 
m 


Firm in 
experience 
statin 

The 


by 

some 
Address, 

P482, 


AUGHTSMAN WANTED 
Midlands, preferably with 
Condensing Plants. 

and salary required, 





482 A 
by Firns on North- 
High-compression Oil 
and wage re- 

BBR9 A 


AUGHTSMAN WANTED, 

East Coast, experienced in 

Address, stating experience 
3389, The Engineer Office 


| RAUGHTSMAN WANTED for Bridge and 
structional Works near Birmingham; able 
take out lists materials for estimating and ordering 
capable designing steel con ee anu advantasg 
Address, stating salary, 3305, The Engineer 





Con 
to 





[ RAUG HTSMAN Ww ANTED IMME DIATELY, with 
good experience in Water-tube Boiler Designing. 
Address, stating age, experience, and y -Fe- 

quired, 3237, The Engineer Ottice A 

I RAUGHTSMAN 
; take measurements, 

draft simple specifications 

Work and General Agricultural 

Reply, stating age, experience, if married, and salary 

| expected, to Box 2313, KEason’'s Advertising Agency, 
Dublin 33857 A 

j p40 GHTSMAN WANTED; Permanent Job for 

| fully experi i mau, preferably used tou Motor 

| Work, by old-established firm, Southern Counties. 

Address, giving full particulars as to experience, 

salary required, &c., 3147, The Engineer Office. 

3147 








Able't 
quantities, and 
for Light Structural Steel 
Engineering Work. 


WANTED in Dublin ; 0 


make out 











A 


Knowledge of 
and General 


WANTED, with 
Construction 


tAUGHTSMAN 
Envelope Machine 


‘D' 


| Shop Work.—Address, stating age, full particulars. 
and qualifications, and salary required, 3395, je 
Engineer Office 3395 a 


ESTIMATING | 


REINFORCED CONCRETE. 


HE TRUSSED CONCRETE STEFL 
CO., Ltd., are exceedingly busy in 
their Designing Department, and have 4 


FEW POSITIONS OPEN for Specivlist 
DESIGNERS. 
Applicants should 
education, and must have experience 
teinforced Concrete. Appointments ma 
would in all probability be permanent. 
App.ications treated as strictly 
fidential. 
Address, 
‘The Chief Engineer, 


be of good techni 


! 
1 


C 


u- 


THE TRUSSED CONCRETE STEEL CO., Ltd. 
22, Cranley-gardens, 
South Kensington, London, 8.W 
2307 A 
“TRU CTU R: AL DRAUGHTSMEN REQ IRE 
Sik State qualifications anc experience.— 
| CLE VE LAND BRIDGE CoO., Lid. Darlingt: 


E nginect | 
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DRAUGHTSMEN RE 
h firm. 


T’: STRUCTURAL STEEL 
QUIRED for Buenos Aires office of Brit 
Young, single, experienced in design, quantities, 

shop drawings. Write, giving full details ! 

i 












req uired ~Address, I _ The E ngineer Offi 
W ANTED, FOREMAN for EXPERIMENTAL TES! 

SHOP in Works producing Oil Engines of the 
two-stroke semi-Diesel type; knowledge of vecurate 
Experimental ‘Testing Work on Oil  /ugie 
essential. 

Reply, giving details of qualifications, aze, and 
salary required, to WM. BEARDMORE and (v., Lil. 
(Experimental Dept.), Speedwell Works, Coa Mt idee. 
ww» ANTED. MACHINE SHOP FOREMAN If 

General Work; must be acquainted th up 
to-date methods ; good disciplinarian \ddress, 
S508, The Engineer Office. 624 





ASSISTANT FOREMAN MOULDER W. A\NTED. fot 
large jobbing Jron Foundry ; must be used 





Loam, Dry Sand, and Machine Moulding f Heavy, 
| Medium, and Light Castings.—Address, statins age — 
peiience, and salary required, P419, The Engi rect OME 
ae 

Factory Must 


VOREMAN MILLWRIGHT | for 4 
have had extensive and all-round experience at 
good wages 1, but 





special knowledge of Lathes ; 





only first-class men need apply.——Address, statins 
experience and particulars, 3365, The Engineer er 368 ; 
JOREMAN WANTED for Machine Shop Emr loyiae 
about 50 hands; must have good all 10 
experience of Centre and Turret Lathes, Milline. on 
eutting and Grinding Mac ven ne us 
give full particulars of experi 1 wala? 
required,—Address, 3356, The E maitiCer “Otic. 16 A 
5 , 





For continuation of Situ ations 
Open advts. see page iii 
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Literature. 
Die Zavei Weissen Volker. Georg von Hase. Koehler, 
Leipzig. 
[Seconp Novice. } 
THE BATTLE OF JUTLAND: 


COMMANDER VON Hass divides his narrative of the 
battle into five phases, a convenient method which 
we propose to adopt in this notice. 

First phase, 5.48-6.55 p.m.*. Opening of the battle- 
cruiser action. Destroyer attacks and their repulse. 

The alarm had been given on receipt of a message 
from the light cruiser Frankfurt that she had sighted 
detached enemy forces in a westerly direction. ‘The 
German battle-cruisers at once formed in single line 
ahead and were proceeding at full speed to the posi- 
tion réported. ‘Our battle fleet was no Jonger in 
sight. Our attendant destroyers could scarcely keep 
pace with us owing to the heavy swell. Otherwise 
the sea was fairly calm, with a light breeze from the 
N.W. I ascended to the forward G.C.T., where 
reports were now coming in: ‘Secondary battery 
cleared: away ;’ ‘Communications correct ;’ *° Fore 
top, after G.C.T., main top, all cleared away.’ When 
all positions had reported I notified to the captain, 
‘All guns cleared away.’ . All periscopes 
and glasses were now trained in the supposed direction 
of the enemy, but our view was hindered by smoke 
from our light cruisers. At about 5 p.m. we heard 
the first shots, and soon saw that the Elbing was 
under fire, which she was briskly returning. My first 
orders to the guns, as noted down by my recorder in 
the T.S., were as follows:—‘5.5 p.m. Our light 
cruisers report four hostile light cruisers. Not yet in 
sight from Derfflinger.’ * 5.30. Our light cruisers have 
opened fire. Train on the second light cruiser from 
right, Load with shell and half-cock. Point of aim, 
right edge, water-line, 19,700 yards. Distribute fire 
from the right (i.e., engage opposite numbers from 
the right). Deflection 20 left, 18,600 yards.’ Up to 
this time none of us guessed.that we were about to 
engage enemy forces of.equal strength, but now the 
captain sent me a message that hostile battle-cruisers 
had been reported, and I told the news to my staff. 
We realised that very shortly we should be fighting 
for our lives, 

“For a moment complete silence reigned in the 
G.C.T., but that soon passed and good spirits speedily 
regained the upper hand. Everything was done in 
a perfectly regular and cool manner. 1 ordered the 
guns to train on the approximate position of the 
enemy, and adjusted my periscope to the highest 
power (15) as being the best in such clear weather. 
Still no sign of. the enemy. Now, however, our 
formation underwent a change, the light cruisers and 
destroyers turning about to seek protection astern 
of the battle-cruisers. We, therefore,.were leading 
the line, and as the horizon was less obscured by smoke 
we could now make out some of the British light 
cruisers, which had also turned about. Suddenly my 
periscope revealed the forms of large ships—six tall, 
dark colossi, steaming in two lines. They were still 
far away, but they showed up clearly against the 
horizon, and even at that great distance they gave 
an impression of huge size and power. . . We 
held on our northerly course for a short time ‘only ; ; 
at 5.33 the flagship Liitzow altered course, and we 
took station astern of her as second ship in the line 
on @ southerly course. The enemy turned also on to 
® southerly converging course, and so the two lines 
steamed’ at full speed to the southward, gradually 
closing each other: Admiral Hipper’s object was 
clear: he wished to entice the enemy towards our 
battle fleet. 

‘The orders I gave at this juncture were: ‘ 5.35. 
Ship turning to starboard. Change over switches for 
action on starboard side in normal positions ; 18,600 
yards ;° 18,000 yards. ‘Heavy guns armour-piercing 
shell: Train on second battle-cruiser from left, 102 
deg. Speed of ship 26 knots, course E.S.E.; 18,600 
yards. Our opponent has two masts and two funnels, 
with a thin third funnel close to foremast. Deflection 
left 10. Rate 100 closing, 17,900 yards.’ Still no 
permission from the flagship to open fire. It was now 
plain enough that both sides desired to engage at a 
moderate, that is to say, at a decisive range. I 
examined the enemy more closely. - Seen 
through the periscope, and magnified 15 times, they 
revealed themselves at once as thé six latest British 
battle-cruisers. Six to our five: the combat would be 
The six enemy ships had now 
formed into single line ahead. . . The range 
was closing rapidly. ° At 18.000 yards I had ordered 
the guns to load with armour-piercing shell, which 
was the projectile for close action’ Everyone in the 
ship now knew that we were in for it, as T had often 
explained how the two types of shell were to be 
employed. I passed the ranges continuously to the 
guns as they reached me from the range officer. 

Immediately after altering course at 5.35 p.m. the 
flagship hoisted ‘ Fire distribution from the left,’ 
1.6, every German ship was to éngage a British ship, 
counting from the left wing. The Derfflinger’s target 





bd It should be noted that these and subsequent figures denote 
German time, é,¢., two hours later than our “‘ summer time.” 





[ identified as a lite of the “ Queen Mary” class, 
She was the Princess Royal. All was ready for firing, 
but T dared not begin until the signal was made from 
the flagship. The eneny also held his fire, and drew 
steadily nearer. As I gave my next order, ‘16,400 
yards,’ he Liitzow discharged : a salvo, simultaneously 
hoisting the signal to open fire. At the same instant 
I shouted ‘Salvo, fire!’ and out crashed our first 
broadside. Our ships astern joined in, and a second 

later flashes and puffs of cordite smoke rippled along 
the enemy’s line. The action had- 

‘* My recorder in the T.S. wrote down eRe pled 
* Ship aectiia $0 starboard, rate 200 closing ; 16,400 
yards, salvo,. fire!’ Nearly thirty seconds passed 
before our ‘splash clocks.’ msiiacad their notes, this 
time in chorus. ‘The new I had caused.to be 
fitted had restored them to. working. order. The 
shots pitchéd well together, but over, 7.e., beyond 
the target and to the right. ‘ Deflection 2 more left, 
down 400, again!’ These orders were for the next 
salvo. “Down 400’ meant that the midshipman 
working the range transmitter should put the tele- 
graph pointer 400 m. (437.yards) lower ; and ‘ again 
signified that as soon as he had made this adjustment 
he himself should give the order, “salvo, fire!’ from 
the T.S. This ment not only relieved the 
control officer, but also ruled out the possibility of 
the order to fire being given before the new correction 
had been made on the gun sights. By means of a 
special electrical repeat receiver the midshipman in 
the T.8.. could check the sight-setting of each gun. 
The range transmitter in the T.S. was worked by 
Midshipman Stachow, a youth aged seventeen, who 
also operated the range clock, passing my orders to 
the turrets and regulating the transmission of orders 
to fire. He was in communication with me by a 
telephone headpiece, and I was thus able to check all 
his orders. This midshipman did his work with great 
sang-froid and precision; only at the outset did he 
make a mistake. 

“« Our second salvo thundered forth—again it was 
found to be over. ‘ Down 400,’ I ordered. The 
third and fourth salvos were also over, notwithstand- 
ing that after the third salvo I had ordered ‘ Down 
800.’ *Confound it, Midshipman Stachow!’ I 
shouted ; ‘ that was a stupid mistake!’ The gunnery 
records showed later that the first ‘down 800’ had 
not, perhaps, been understood by the midshipman ; 
in any case it had not been put on. Now, however, 
* down 800” was duly set, and the sixth salvo, fired at 
5.52 p.m., straddled the target, three shots falling 
over and one short. Meanwhile we had reached a 
range of 119 hectometres (13,000 yards), since the 
range clock was running at first with 2, then with 
3 hm. change. of range per minute, and I had already 
eome down 16 hm. 

‘*We had up till then been some four minutes in 
action, and had only just obtained our first straddle— 
not a very cheering result. The target at first had 
been greatly over-ranged, owing to inaccurate range- 
taking and delay in transmitting the first ranges. 
For this large error I suggest the following explana- 
tion: The range-takers were disconcerted (iiber- 
waltigt, lit. overpowered) at the first sight of the 
hostile mastodons. Each saw the enemy ship through 
his instrument 23 times enlarged. Their thoughts 
were concentrated on the appearance of the enemy, 
and they worried themselves trying to identify him. 
Therefore, when the order to open fire was suddenly 
given, they had not quite determined the range. This 
initial failure cannot have been due to any want of 
skill, since the range-takers measured perfectly for 
the rest of the action ; nor to any defect in the instru- 
ments—the Zeiss stereoscopic range-finders—which, 
on the contrary, behaved excellently all through the 
battle. The range officer informed me later that. the 
results given by all the instruments, even at extreme 
ranges, seldom differed by more than 3 hm. (328 
yards). 

‘ Precious minutes had been lost, but now I was 
well on to the target, and at 5.52.20 p.m. the recorder 
booked my order, ‘ Good, rapid; Hitting.’* *‘ Good, 
rapid’ meant that Midshipman Stachow in the T.S8. 
was to give the order, ‘Salvo, fire!’ to the turrets 
every 20 seconds; and the word ‘ Hitting’ signified 
that the secondary armament (5. 9in: Q.F.) should fire 
two salvos in succession directly after each salvo from 
the turrets; and from now on continue to join in with 
the turret guns. The noise that now: began was 
simply deafening. Including the secondary guns, we 
were now firing powerful salvos every, seven seconds. 

P While the salvos were crashing out vocal 
orders were impossible. The puffs of smoke from the 
muzzles soon developed into a great cloud that 
obscured all vision~for seconds on end, until it was 
gradually dispersed over the ship by the wind and 
our own speed. Thus it often happened that. we lost 
sight of the enemy for several seconds, our G.C.T. 
being completely enveloped in dense smoke. Naturally 
this high rate of fire from both calibres could be 
maintained only for ashort time. It demanded almost 
superhuman exertions from the gunners and ammuni- 
tion parties. Moreover, it finally became very difficult 
to distinguish betweem: the splashes. of heavy: and 
light projectiles... I thérefore ordered the secondary 
armament to cease fire, and for a time continued the 
action with the heavy guns alone. As a rule the 
target was soon over. or, under-ranged, owing to. the 
enemy’s changes of course, in which case fire had 


again to be slackened. Each salvo was then con- 
trolled until the next straddle , was obtained, where- 
upon the ‘Good, rapid’ inferno broke out again. 
the heavy guns firing every twenty seconds and the 
5.9in. battery in the intervals. 

For some time the Derfflinger herself was not under 
fire from the British ships, having been “‘ overlooked.” 

r von Hase acknowledges that that im- 
munity gave his men satisfaction, and led to 
all orders being executed as calmly as if a mere prac- 
tice shoot were in progress. ‘‘ The action now pro-. 
ceeded. Our salvos threw columns of 
water from 260ft. to 330ft. high, twice{the height, of 
the enemy’s mastheads. Our satisfaction at being 

‘ overlooked’ was short-lived, The enemy had dis- 
covered his omission, and from now on we were 
frequently straddled. I could plainly see how the 
turrets of our opponent were trained exactly on our 
ship. Suddenly: I made a discovery that filled me with 
astonishment. At every salvo fired by the enemy 
I distinctly saw four or five projectiles approaching 
through the air. They looked like elongated black 
spots, gradually becoming larger and larger until, in 
@ moment, they had arrived, Upon striking the 
water or the ship they detonated with a terrific 
crash. Hits in the water sent up enormous geysers, 
some of which appeared to be of a poisonous greenish- 
yellow colour—obviously caused. by bursting lyddite. 
These geysers stood a good ten seconds before collap- 
sing. . . Later in the action, when the enemy 
had our range more accurately, it frequently happened , 
that these water spouts broke over the ship, flooding 
everything and putting out all conflagrations. 

“‘ The first hit in the ship that came to my knowledge 
was a penetration in the casemate. It entered through 
a door fitted with a round glass seuttle, behind which 
one of our best petty officers had stationed himeelf to 
watch the fight. Being in reserve, he had no business 
to be on the spot, but his curiosity was severely 
punished, for the shell decapitated him. We were 
now closing the enemy to 113 hm. (12,360 yards). 
At 5.55 p.m., however, I was shooting with a range of 
115 hm. (12,580 yards), and thereafter the range 
opened very quickly. At 5.57 p.m. I put a rate of 
“plus 6’ (600 opening) on the range clock. At 
6 p.m. the range had opened to 152ghm. (16,620 
yards), and at 6.5 p.m. to 180 hm. (19,680 yards), 
and after that the enemy was no longer within range, 
because at the date of Jutland 180 hm. was the extreme 
range of our guns.* It was possible to lengthen it 
a trifle by ordering the gunlayers not to lay on the 
enemy's water-line, but on the upper edge of his 
funnels, the tops, and, finally, the mastheads. But 
even so the increase was limited to a few hundred 
metres. After Jutland our extreme range was con- 
siderably lengthened by various improvements. Now, 
however, we stood powerless before the enemy, unable to 
return his fire.* This state of things lasted till 6.17 
p.m. At 6.10 our flagship altered course several 
points to starboard; apparently the enemy turned 
in also, and so the combatants neared each other 
again fairly rapidly. . . Even at the greatest 
range I could distinguish through my periscope every 
detail of the hostile ships, e.g., every movement of the 
turrets and individual guns, which were laid almost 
horizontally for reloading after each round. : 
Before the war no one in our navy had thought it 
possible to engage with effect at ranges beyond 
150 hm. (16,400 yards).. I well remember taking 
part in various war games played at the officers’ club 
in Kiel a year or two before the war, under the direc- 
tion of Admiral von Ingenohl, and that no results 
were allowed for any firing above 100 hm, (10,937 
yards). 4 

“How was our enemy faring by this time. At 
6 p.m. his rear ship, Indefatigable, had blown up. 
I neither saw nor heard the explosion, but it was 
observed and logged in our after G.C.T. She was 
under fire from our rear ship, Von der Tann, and had 
been sunk as the result of a magnificently controlled 
shoot. . The N.W. wind blew the cordite 
smoke of his guns parallel with the enemy’s ships, 
thus hindering his vision and making it difficult for 
him to range us. As the visibility towards the east 
was not so good as towards the west, the British battle- 
cruisers were in a tactically unfavourable position. 
The enemy’s emoke troubled us but little, since with 
our stereoscopic rangefinders it was enough if we 
could see only a small portion of his masthead.”’ 

At 6.17 p.m. the Derfflinger shifted on to the second 
chip in the British line, which was believed to be the - 
former target, Princess Royal; actually it was the 
Queen Mary, the third ship in the line. It became 
known later that the leading ship, Lion, had been 
compelled to leave the line owing to damage from shell- 
fire, and as her conning-tower was untenable Admiral! 
Beatty transferred his flag to the Princess Royal. 
The Liitzow had opened on the Lion with high- 
explosive shell, and, in spite of the changes in range 
had continued to use that type of projectile rather 
than change over to A.P., which would have caused 
unfavourable ballistic results. The explosive and 
incendiary effects of these H.E. shell had compelled 
the British flagship to leave the line for a consider- 
able period in order to extinguish fires. Her depar- 
ture left the Princess Royal as leading ship, and conse- 
quently the Derfflinger’s “‘ opposite number ” became 
the Queen Mary from 6.17 p.m. At that time, 
Commander von Hase reports, he experienced great 





* “ Gut, schnell! Wirkung ! ” 





* Qur italics, 
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‘difficulty in controlling fire owing to his periscope 
lens getting covered with soot. He was thus de- 
pendent upon the reports of the spotting officer in 
the foretop. “‘ We in the G.C.T. could see nothing, 
but Lieut. von Stosch, 115ft. above the water-line, 
kept his foretop periscope trained to a hair’s-breadth 
on the enémy. <A receiver close to my periscope indi- 
eated the movements of these foretop glasses, my 
direction petty officer kept his pointer in step, and 
thus we were able to keep all guns trained on the 
enemy without seeing him ourselves. This was, of 
course, only an emergency measure.” When-repeated 
applications of the “wiper” failed to clean the 
periscope lens, an armourer’s mate liad to be stationed 
on the roof of the tower to clean the glasses by hand. 
That expedient proved successful until the man was 
struck down by a shell splinter. “At 6.15,” con- 
tinues the narrator, “‘ we noticed the enemy forming 
up his destroyers fcr attack. A little later our own 
destroyers, led by the light cruiser Regensburg, 
broke through our line to attack, and a miniature 
naval battle soon developed between the opposing 
lines. 

“About 25 British and almost as many German 
destroyers fought a stubborn artillery action, each 
flotilla thus preventing the other from using its 
torpedoes against the battle-cruisers.* .... During 
this attack the two lines were steadily converging, and 
now began what was, from the gunnery point of view, 
the most interesting phase of the whole battle. I 
discovered that the Queen Mary had selected the 
Derfflinger as her target. She fired more slowly than 
we; on the other hand, each of her salvos was a full 
broadside, and as she carried eight 13.5in. guns it 
meant that eight of those tremendous ‘ portman- 
teaux,’—as the Russians termed the heaviest projec- 
tiles in their war with Japan—were hurled at us 
simultaneously. I saw the projectiles coming, and 
must admit that the enemy shot splendidly. All 
eight shots fell beautifully together, but nearly 
always over or short—only twice was the Derfflinger 
hit. : We were firing as if at a practice shoot. 
Lieut. von Stosch reported the splash of each salvo 
with unerring precision: ‘Straddle. Two hits. 
Straddle, the whole salvo in the ship.’ I was always 
at pains to fire two salvos to the enemy’s one, but I 
often failed to do so, as the enemy was now discharg- 
ing full broadsides with incredible rapidity. The 
gunnery officer of the Queen Mary, I found, was 
personally firing his guns, with the celebrated Scott 
director, and as by that method all the weapons 
are discharged simultaneously, the projectiles arrived 
together. ’ 

“The British gunnery officer was probably sitting 
in the foretop, from which position he fired by elec- 
tricity, which gave the British ships a great advantage. 
We, unfortunately, did not realise the possibilities of 
indirect firing from the foretop until after our experi- 
ence in this battle. I myself was able, at a later date, 
to contribute materially to the introduction of 
director firing into the German navy, the method 
subsequently adopted being known as the ‘ Derfflinger 
system ° after an invention of mine. -” Besides 
the Derfflinger. the Seydlitz was now concentrating 
her fire on the Queen Mary, using H.E. shell in her 
llin.-guns. “ Thanks to the good functioning of our 
‘ splash clocks,’ the spotting officer and I were always 
able to distinguish the fall of our salvos from those 
of the Seydlitz. As the ranges continued to be above 
130 hm. (14,220 yards), the 5.9in. could not yet take 
part in the fight with the Queen Mary. It was 
possible for two ships to concentrate on a single target 
only if each used its heavy guns to the exclusion of 
the secondary armament. Had the smaller guns 
also fired, no one could have differentiated between 
the fall of heavy and medium shell. My diarist in 
the T.S. booked the following gunnery data between 
6.22 and 6.26.10 p.m., the period covering the destruc- 
tion of the Queen Mary :— 

Range 

in Orders for range 
Bearing. hecto- Deflection. transmitter, &c. 

metres. 
-- 52 deg... 
- 5l deg. .. 
». 52 deg. .. 
. 52 deg. .. 
. 52deg. .. 


-- 10 left .. Rate 300 closing 

-. 16left .. Up 200 

-- 14left .. Up 100 

.. 14left .. Good, rapid! 

-. left .. — 

-» 14 left .. 

-. l4left .. 
- 14 left .. 

10 left .. 


AARAAARARRAH 


Up 200; great explo- 
sion in enemy ship. 
Shift target left to 
2nd __battle-cruiser 
from the left 


“The surprising feature of the above list is its 
evidence that the bearing of the turrets remained 
almost stationary, and that during these minutes of 
supreme importance for the guns the ship was held 
on a wonderfully steady course: The historie 
moment at which the Queen Mary sank was about 
6.26 p.m. From 6.24 onward each of our salvos 
had landed in the ship. The salvo fired at 6.26 fell 
when violent explosions in the interior of the Queen 
Mary had already begun. At first a dazzling red 
flame leaped up from the forward part of the ship. 
Then an explosion took place in the same position, 
followed by one of much greater violence amidships ; 
black débris flew aloft, and immediately afterwards 


* The Seydlitz, however, was hit by a British torpedo at or 
ebout that time, e 








the entire ship blazed up in one tremendous explosion, 
A gigantic cloud of smoke formed, the masts collapred 
towards the centre of the ship, and the smoke, rising 
ever, higher, blotted out everything from sight. 
Finally, in place of the battle-cruiser, there remained 
only this black curtain of smoke. From thé base, 
which was narrow, it. broadened out above until it 
took the form of an immense fir cone. In my estima: 
tion this pillar of smoke reached a height of 1000ft. 
to 1300ft. 2...” 
(Ze be continued.) 








The Gyroscopic Compass: A Non- 
Mathematical Treatment. 
No, VII.* 
THE QUADRANTAL ERROR AND THE ANSCHUTZ (1912) 
CoMPass. 
THE early form of Anschiitz compass was followed 
by the 1912 pattein in which the quadrantal error 
was successfully elminated. An example of the 


1910 form was obtained by Messrs. Elliott Brothers, 
of Lewisham, from Anschiitz and Co., of Kiel, and 


‘was, we believe, fitted on board H.M.S. New Zealand. | 


Its defects becoming apparent, its manufacture in 
this country was not proceeded with, but upon the 
appearance of the improved type in 1912, Messrs. 
Elliott took up its construction and supplied several 
to the Admiralty. The Sperry compass, however, 
secured the preference in the British Navy, and with 
the outbreak of the war Messrs. Elliott ceased prac- 
tically to make Ansechiitz compasses. On the other 


| south—-that is, they rotate in the same direction as 
|do the wheels of aah single-@yrd compasses as sec, 
from the same standpoint, 
| If we neglect the two gyros LM for the moment, 
_ imagining thém to be replaced by simple deadweight. 
to counterbalance the weight of the gyro K,, it will 
| be seen that this system differs from that of the early 
_ Anschiitz compass only in the fact that the gyro 
| wheel has been reducediin size, and has been displaced 
_ from the centre of the horizontal ring to the southern 
/ edge. The displacement of the wheel in this manner 
‘inno way affects the éssential working of the compass. 
In a single-gyro compass we might with some advan- 
tage similarly displace the’ spinning wheel, for by 
so doing and by counterbalancing the displace: 
weight. we should, at least partially, get rid of the 
concentration of mass about the east-west axis, 
which, as we shall see, introduces, if not corrected, 
an additional source of error into the compass reac\- 
ings when, the ship rolls on quadrantal courses. 
The reduction in the size of the gyro wheel would, 
of course, reduce the magnitude of the directive force. 
In the 1912 design the wheels of all three gyros run 
at 20,000 revolutions per minute—that is, at the sam: 
speed as the wheel in the 1910 design, But each 
wheel is only 5in. in diameter instead of 6in., anc 
weighs, with its axle, 5 lb. 2 oz., or only half as much 
as the wheel in the earlier form. The gvro K con- 
sidered alone would therefore supply a directive force 
of but half the former amount. | 
It follows obviously that if a second gyro of the 
same speed and size as that at KX be fixed in accurate 
alignment at the north end of the meridianal diameter 
of the horizontal ring the directive force at any angle 
of horizontal deflection away from the north will be 
doubled, that is, will be made equal to that developed 
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FIG. 41—DIAGRAM OF ASSCHUTZ (1912) COMPASS 


hand, the German navy continued to use the 1912 
type of Anschiitz compass, with very little altera- 


tion or addition, right throughout the war. In view 
of the fact that every German submarine was fitted 
with a compass of this form, and bearing in mind the 
high degree of excellence attained in the navigation 
of the enemy’s underwater craft, there can be no 
doubt that the modern Anschiitz compass is a very 
satisfactory device. 

In Fig. 41 we give a purely diagrammatic repre- 
sentation of the compass. The outer square frame 
may, as usual, be regarded as mounted within external 
gimbal rings, providing a fore-and-aft axis and an 
athwartship axis. The square frame contains a 
vertical ring free to turn about the axis H J and itself 
containing a horizontal ring mounted on an east and 
west axis FE. The pendulum weight 8 is attached, 
as usual, to the inner horizontal ring. The essential 
difference between the 1912 and the 1910 forms of 
Anschiitz compass lies in the fact that, as shown in 
our diagram, the inner ring, or its equivalent, does 
not surround a single gyro wheel, but has attached 
to it the casings of three distinct gyros. 

As shown in the first plan—in Fig. 42—the three 
gyros are situated at the corners of an equilateral 
triangle. One gyro K is placed at the south end of 
the meridianal diameter of the horizontal ring, with 
its axle pointing towards the centre of the ring. 
The two other gyros LM are placed at 60 deg. east 
and 60 deg. west of north, with their axes pointing 
towards the centre of the gyro K—not towards the 
centre of the ring. The wheels of all three gyros 


rotate anti-clockwise, as seen from the north, looking 
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FIG. 42--PLANS OF GYROS 


in the 1910 design.. Such @ compass might be con- 
structed, but it would exhibit the quadrantal error 
—or at least the inertia force portion of that error— 
just as badly as did the early Anschiitz. 

The essence of the 1912 design lies in the fact that 
not one but two gyros are attazhed to the north side 
of the horizontal ring, and in the additional fact that 
the axles of these two gyros are not parallel with but 
are inclined to the axle of the south gyro K. 

When the sensitive element of this compass is in 
the north resting position, the axle of the gyro K is 
aligned with the meridian and therefore the rotation 
of the earth—the compass being supposed at the 
equator—merely moves the axle parallel with itself. 
On the other hand, with the sensitive element in the 

‘north resting position, the axles of the gyros L M are 
inclined to the meridian at 30 deg. The gyro L is 
virtually in the condition of @ single-gyro compass, 
with the north end of its axle partially turned towards 
the east. Under this condition, as we know, the 
rotation of the earth will tend to make the north 
end B of the axle rise above the horizontal plane. 
Conversely, the gyro M is in the condition of a single- 
gyro compass, with the north end of its axle partially 
turned towards, the west. The earth’s rotation in 
this case tends to make the north end of the axle 
dip below the horizontal plane. Thus, in the 1912 
Anschiitz compass when the sensitive element -is 
in the north resting position, the gyro K under the 
rotation of the earth is without effect on the pendulous 
weight 8, the gyro Lis striving to swing it towards 
the north and the gyro M is trying with an equal 
effort to swing it towards the south. The weight, 





* No. VL appeared February 20th. 


We desire to call the attention of our readers to the fact that 


all articles in. Tue EnGinzer are copyright, and that no more 
than reasonable extracts may be made without the express 
permission of the Editor, 


+ The wheels in the two designs being similar in form, their 
moments of inertia—the real factors determining the magnitude 
of the directive forees—are proportional to the fourth powers 
of their diameters. The f power of 5 is to the fourth power 
of 6 as 1 is to 2 approximately. é 
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therefore, remains in the plumb line and applies no 
turning moment‘to any of the gyros. As there is 
no turning moment, there is no precessional tendency. 
The sensitive element remains directed towards the 
north, This alignment, as in a single-gyro system, is 
the true resting position, and under it no directive 
force is applied to the sensitive element. 

To study how the three. gyros act together to 
restore the sensitive element to the north resting 
position should it be deflected therefrom, let us 
suppose that the deflection suffered is one of 30 deg. 
towards the east. As shown in the second plan in 
Fig. 42, the effect of such a deflection is to place the 
three gyros K LM in the condition respectively of 
a single-gyro system when the axle is (k) defleeted 
30 deg. to the east, (l) deflected 60 deg. to the east, and 
(m) aligned on the north. At this deflection, then, 
the gyro M eontributes no restoring force. The 
directive foree contributed by the gyro K is half that 
contributed by the single gyro of the 1910 design 
when the. deflection is 30 deg, for the mass—or 
moment of inertia—of the wheel is half the earlier 
value. The directive force contributed by the gyro 
L is something greater than that contributed by the 
gyro K for the virtual deflection eastwards is 60 deg. 
instead of 30 deg., and as we know the directive force 
inereases with the deflection. Thus, the three gyros 
taken together supply a directive force, when the 
sensitive element is deflected through 30 deg., which 
is somewhat greater than that supplied by the single 
double-sized wheel of the 1910 design.! This result 
is @ general one. Whatever the deflection may be, 
the directive force supplied by the three-gyro compass 
is always about one-third greater than the directive 
foree of the 1910 design at the same deflection, This 
increased force is developed even if the deflection be 
less than 30 deg. In such cases the gyro M will, of 
course, supply a force, a non-restoring force, to the 
sensitive element. Only when the deflection exceeds 
30 deg. eastwards does the gyro M assist the gyros 
K and L to restore the sensitive element to the north 
resting position. If the deflection be to the west, 
however, the gyro M is the chief assistant of the gyro 
kK, a laggard’s part being played by the gyro L until 
30 deg. of westerly deflection is reached. 

The manner in which this three-gyro system avoids 
the quadrantal error can now be discussed, The 
quadrantal error, it may be recalled, arises when the 
ship rolls on an intercardinal course, and is primarily 
caused by the fact that the whole compass system 
can swing on its external gimbal axis in tune with the 
rolls of the ship. If we could so arrange matters that 
during the roll of the ship from side to side the 
compass system would swing on the external gimbals, 
no more and no Jess than the amount required just 
to keep the axis H J truly vertical at al! points of the 
roll, then the north and south “ kicks ”’ received on 
the weight S at the out positions of the roll would 
cause the sensitive element to precess first one way 
then the other, but always in a horizontal plane. 
There would be no vertical component in the pre- 
cession, the cumulative effect of which, as we have 
seen, produces the quadrantal error. 

In the Brown compass, the quadrantal error is 
eliminated by delaying the effect of the “ kieks” 
on the weight S until the axis H J is truly vertical— 
that is to say, the “‘ kicks’? on the weight are not 
transmitted to the spinning wheel until the compass 
system is passing through the even keel position. 
In the Sperry compass the weight S is virtually shifted 
back and forth from east to west of the axis HJ in 
tune with the rolling of the ship in such a way as 
to introduce a second component: of vertical pre- 
cession, which in amount and direction is just sufficient 
to nullify the vertical component causing the quad- 
rantal error. In the 1912 Anschiitz compass, the 
object aimed at is the maintenance of the axis HJ 
truly vertical at all times during the rolling condition. 

This object is achieved, as we shall now show, by 
setting the axles of the gyros L M—Fig. 41—inclined 
to the axle of the gyro K. In a single gyro-compass, 
or in the 1912 Anschiitz compass with the gyros L M 
suppressed, the system is very stiff against vibrations 
on the east-west axis EF, but is quite easily set 
vibrating about the north-south axis provided by the 
external gimbal mounting. The reason is, of course, 
that any vibration about the axis E F is met by the 
resistance of the gyro wheel, for the vibration causes 
the axle to alter its direction, whereas no gyro- 
seopic resistance is called into play by the vibration 
on the north and south axis, for this axis is coincident 
or parallel with the gyro axle. Thus, in the 1910 
Anschiitz compass the period of vibration about the 
east-west axis was something like 70 min., whereas 
the period about the north and south axis was only 
one or two seconds. The smallness of the latter 
period readily resulted in the compass system getting 
into a swing. in tune with the period of rolling of the 
ship—from five to twelve seconds or so. Were the 
axles of the gyros LM in the 1912 form set parallel 
with that of the gyro K, there would,stillo be no 
gyroscopic resistance exerted against vibration on 
the north-south axis. As it is, the inclination of the 
axles of these two gyros, taken together, has virtually 
the same effect as would be obtained by the addition 


{ The directive force is ay to the sine of the angle 
of deflection. The gyros K LM therefore supply at 30 deg. 
deflection a total directive force of D sin 30 deg, + D sin 60 deg. 
-+ D sin 0 deg., or 1 .366 D. For a single-gyro compass, having 
8 wheel of twice the inertia of K L or M separately, the directive 
foree at 30 deg. deflection would be 2 D sin 30 deg, or D. 











to the sensitive element of a separate single gyro, with 
its axle aligned at right angles to the axle of the gyro K. 

The gyroscopic stiffness against vibration about 
the east-west axis EF is hardly affected by the 
inclination of the gyros LM at the angle chosen by 
the. designers. The resistance, instead of being that 
contributed by three, gyros, is equivalent to that 
supplied by about 2} gyros. The period of vibration 
on this axis EF is arranged to be the standard 
85 min. About the north and south axis we have 
virtually the resistance of one gyro. The period of 
vibration about this axis, instead of being only one 
or tivo seconds; is about 80-sec, With this lengthened 
period of vibration there is practically no chance of 
the compass system getting into a swing in tune 
with the rolling of the ship, for every 2} to 6 seconds 
the vibrating influence is reversed in direction, and 
in this interval of time the system cannot acquire any 
substantial degree of swinging motion. Thus, as 
the compass, following the rolls of the ship, moves 
from side to side, it suffers a pure translational move- 
ment. The axis HJ remains truly vertical at all 
instants during the roll, and therefore the north and 
south kicks of the pendulous weight at the out 
positions of the roll precess the gyro axle about H J 
in purely a horizontal plane, the precessional tendency 
at one out position cancelling that at the other. 
There is no vertical component in the precession, 
and therefore there can be no quadrantal error. 

It is of interest and of some amusement to note 
that during the war the Germans applied a fourth 
gyro to the Anschiitz compass, and that this additional 
gyro was carefully removed from every compass 
before they surrendered their submarines to us. The 








| 
F 


























L M. 
} 

: C4i : 

2 T 

E ry) 
ae cn 

ite me 

[ a. B [ao | 








forces 





“THe Enowcer” Swain Sc 


FIG. 43—CENTRIFUGAL FORCES ON A PENDULUM 


deceit was, however, of no avail, for the application of 
the fourth gyro was known to us long before the 
war ended, a complete compass so fitted having been 
recovered from a sunken submarine and repaired 
and fully studied. The fourth gyro was applied to 
the external gimbal rings. ‘These rings, when the 
submarine rolled, were found to acquire at times a 
violent oscillation of their own, for, of course, they 
received no stabilisation from the gyroscopic elements 
of the compass. On board submarines the violence 
with which the rings vibrated would occasionally 
threaten to wreck the compass. By adding a gyro- 
scope to the gimbal rings, the period. of vibration of 
the rings was lengthened to about 16 sec., so that 
little or no opportunity to swing was left to them. 
With the exception of this addition, the Anschiitz 
1912 compass was used by the Germans throughout 
the war practically without alteration. 


CENTRIFUGAL FORCES DURING QUADRANTAL ROLLING. 


In addition to the “ kicks ’’ of the pendulous weight, 
which during quadrantal rolling, as we have seen, 
react gyroscopically upon the compass and tend to 
make the axle deviate from the north, there is a second 
influence at work on the compass, which, when the 
vessel rolls on an intereardinal course, likewise tends 
to deviate the axle. The two deviations are always 
in the same direction, so that we cannot arrange the 
one to reduce or eliminate the other. ._The second 
deviation arises from the centrifugal forces developed 
in the compass, parts during quadrantal rolling. 


These. forces, like the kicks of the pendulous weight, 
react, gyroscopically upon the spinning wheel, and 
if not checked will deviate the axle away from the 
north, 

Let us consider the somewhat unusual type of 
pendulum shown in Fig. 43, a pendulum the rod A of 
which is fixed rigidly to the bar B carried on knife 








edges, and. of which the “ bob’? is in the form of a 
cylinder suspended at its mid point from the rod A 
in such a way as to permit the bob to turn hori- 
zontally on the bearing at C, substantially without 
friction. In the first instance, let the pendulum be 
set swinging about the knife edges with the cylindrical 
bob set parallel with the axis B. Each portion of the 
bob is thus caused to swing about that point on the 
axis B which is vertically over the portion when the 
bob is at rest. The centrifugal force art on 
each portion is at all positions of the swing directed 
radially from such point. The centrifugal force on 
each portion is a maximum when the bob is passing 
through the mid position, and falls, with the velocity, . 
to zero at each of the out positions. At the mid 
position the centrifugal force on the two extreme 
portions L M of the bob may be represented by D E. 
These two forces are equal and are directed vertically 
downwards. On all other similar portions the centri- 
fugal force at the same instant is similar in magnitude 
and direction. The net effect of the centrifugal 
forces on all the portions is thus simply a tendency 
to bend the bob ends downwards about the central 
line at C. They have clearly no tendency either at 
the mid position of the swing or at any other to turn 
the bob round the axis C at the foot of the rod. 

Let us now set the pendulum swinging with the 
bob arranged at right angles to the knife-edge axis, 
as shown in the second view of Fig. 43. Each and 
every portion of the bob is now swinging about the 
one point F on the axis. At any instant in the swing 
the centrifugal force on any portion is directed along 
the line joining the point F to the centre of that 
portion. Taking the two extreme end portions L M 
as the bob passes through the mid position, the 
centrifugal forces are as indicated at GH. They are 
not now vertical nor parallel with each other, but, 
again, they have no tendency to turn the bob hori- 
zontally about the axis at C. Resolving them into 
vertical and horizontal] components, we see that the 
net effect of all the centrifugal forces is to try to 
bend the ends of the bob downwards—the effect of 
the vertical components—combined with the applica- 
tion to the bob of a horizontal stretching foree—the 
effect of the horizontal components. 

Let us, however, rotate the bob about the axis 
at C through something less than 90 deg. from the 
first. position—say, through 45. deg., as indicated in 
the third sketch. Consider again the two extreme 
end portions as the bob is passing through the mid 
position of its swing. Let J K be a line through the 
centre of the bob parallel with the knife-edge axis. 
From the centres of the end portions, let lines LN 
and M P be drawn at right angles to J K. From N 
and P draw lines upwards parallel with the rod A 
to meet the knife-edge axis at Q and R. Then Q 
and R are the points about which the two extreme 
portions of the bob are swinging. The centrifugal 
forces on these portions are directed along the lines 
QL and RM, and are indicated at S and T. These 
forees may, as shown, be resolved into vertical com- 
ponents—parallel with Q N and R P—and horizontal 
components—parallel with NL and PM. Treating 
the other portions of the bob similarly, it will be seen 
that while the vertical components of the centrifugal 
forces as before merely tend to bend the ends of the 
bob downwards, the horizontal components are no 
longer parallel with the length of the bob, as in the 
second sketch. They are inclined to the bob and 
clearly apply to it a moment which will turn it about 
the axis at C in the direction of the arrow U until 
the bob reaches the position shown in the second 
sketch. 

It is obvious that any rotation of the bob on the 
axis at C away from the position shown in the first 
sketch, even a slight one, will call into action hori- 
zontal components of centrifugal force after the 
manner shown in the third sketch. The, equilibrium 
of the bob in the position shown in the first sketch is 
therefore unstable. With the bob in the second 
position a movement of the end L to the /eft will, 
as we know, call into action horizontal components 
of centrifugal force, tending to turn the bob about C 
in the direction of the arrow U. If the end L is moved 
to the right the horizontal components, as can easily 
be verified by repeating the argument, wili tend to 
turn the bob about C in the direction opposed to the 
arrow U. Thus deflection to either side of the second 
position calls forth forces which lead the bob to 
recover that position. We conclude therefore that 
the second position is one of stable equilibrium, 

It may further be shown by repeating the argu- 
ment that if the bob is rotated about C from the first 
position in such a way as to send the end L to the 
rear the horizontal components called into action 
tend to set the bob into the second position with 
the end L pointing backwards, and that when the 
bob is so aligned relatively to the knife-edge axis 
the equilibrium is again stable. Thus, altogether, if 
the bob is parallel with the knife-edge axis, the 
equilibrium is unstable. If it is at right angles the 
equilibrium is stable. If it is set into any inter- 
mediate position, forces are called into play which 
endeavour to aligri it at right angles to the knife-edge 
axis, : 
Let a second cylindrical bob of the same size and 
weight be attached to the first at right angles to it 
and in the same plane. Then in all positions of the 
bobs relatively to the knife-edge axis the equilibrium 
will be stable, for at any setting of the bobs the rotary 
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force about C developed by the one bob will be equal 
and opposed in direction to that developed by the 
other bob. 

The above discussion covers a principle of con- 
siderable general importance in mathematical physics. 
Briefly put, it shows us that a body suspended pen- 
dulum-wise in the manner sketched will develop a 
tendency when swung to set its longer axis parallel 
with the plane of the swing, and that to avoid this 
tendeney in a swinging body mounted in the manner 
we have indicated, the mass of the body must be 
distributed symmetrically and equally about the 
pendulum rod, so that there shall be no “longer 
axis.”* So far as the gyro-compass is concerned, the 
circumstances described necessitate-—at least in the 
Sperry and Brown compasses—the addition of com- 
pensator weights to represent the second cylindrical 
bob to which we have referred above. 

The masses composing the gyro-compass are not 
disposed symmetrically and equally about the vertical 
axis—the axis which we have throughout called H J. 
As seen in plan, the masses are concentrated towards 
the east and west plane containing the spinning wheel, 
and are deficient towards the north and south. By 
virtue of the presence of the pendulous weight, or 
its equivalent, below the spinning wheel, the whole 
mass of the compass is capable of swinging pendulum- 
wise, the axis of this swing being one or other of the 
axes of the external gimbal mounting. Further, 
the swinging mass is free—if the wheel is not spinning 
——to turn about the vertical axis which we have called 
HJ. Reference to Fig. 31 ante will make these state- 
ments quite clear. 

Thus the compass and its system of mounting 
in vitably reproduce the essential features of the 
pendulum shown in Fig. 43. Taking the second sketch 
in that engraving, the bob represents the masses of 
the compass concentrated in the east and west plane. 
The gyro axle being at right angles to this plane is 
parallel with the knife-edge axis B. This axis B 
may be regarded as representing the longitudinal 
axis of the external gimbal mounting, so that in the 
conditions imagined the ship is supposed to be sailing 
due north or south. It is eclesr that when the ship 
roils on either of these courses, the fact that the mass 
of the compass is concentrated in the east and west 
plane will not tend to deviate the axle, for the “‘ pen- 
dulum bob ” is in its position of stable equilibrium. 

The first sketch similarly represents the condition 
of matters existing when the ship rolls on an east or 
west course, the knife-edge axis B again being 
identified with the longitudinal axis of the externa] 
gimbal mounting. 'The pendulum bob is now in its 
position of unstable equilibrium, so that if the mass 
distribution of the compass is not ecerrected by the 
addition of compensator weights, a tendency for the 
axle to deviate away from the north may occur. 

If we identify the knife-edge axis B with the 
athwartship axis of the external gimbal mounting, 
the second sketch in Fig. 43 illustrates the condition 
of matters existing when the ship pitches on an east 
or west course, while the first will represent pitching 
on a due north or south course. 

On quadrantal courses, failure to correct the 
inequality of the mass distribution, if that distribu- 
tion is not uniform, will inevitably result in the axle 
deviating when the ship rolls. Thus, the third view 
in Fig. 43 represents the conditions prevailing when 
the ship rolls on a due north-west—or south-east— 
course. Looking at the plan, the line J K represents 
the direction of the longitudinal axis of the external 
gimbal mounting and therefore the direction of the 
ship’s course, while a line at right angles to the 
pendulum bob would represent the gyro axle, and 
therefore the north and south direction. When the 
ship rolls the compass masses oscillate pendulum- 
wise about the external longitudinal gimbal axis— 
represented: by the bar B—but the directive force 
of the compass tends to preserve the general plane of 
the oscillating masses inclined at 45 deg. to the 
direction of the bar B. As a result, the horizontal 
components of the centrifugal forces developed in 
the compass masses apply to the wheel, casing, &c., 
a turning moment in the direction of the arrow U. 
This moment, it will be seen, tends to turn the sensi- 
tive element in the same direction as that in which 
the “kicks” of the weight at the out positions of the 
swing endeavour to deviate the axle on the same 
course. The centrifugal moment would, however, 
cause an actual deviation in the direction U in a 
direet manner only if the gyro wheel were not spin- 
ning. As it is, the centrifugal moment causes the 
north end of the gyro axle to precess upwards and 
therefore leads to a deflection of the pendulous 
weight to the north. This deflection throws a turning 
moment on to the wheel about the horizontal axis 

-the axis we have called EF throughout—and, 
finally, this turning moment precesses the axle 
horizontally in the direction of the arrow U. ‘Thus, 
with the wheel spinning, the centrifugal moment 
actually does produce rotation in the direction U, 
but its action is not direct. 

As we have said, the tendency of the axle to deviate 
during rolling on quadrantal courses as a result of 
’ the action of centrifugal forces, is corrected in those 
compasses requiring it by the addition to the compass 
masses of compensator weights on the north and 

* More precisely, the moment of inertia of the body must 
— constant value about the line J K, Fig. 43, at all angles 
of setting, 





south sides of the sensitive element. These weights 
are adjusted for mass and position in such a way as 
to make the mass distribution of the sensitive 
element substantially the same in the north and 
south direction as in the east and west. In this way 
the centrifugal forces tending to cause deviation 
are neutralised on all courses, both during rolling and 
pitching. 
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THE proposal which furnished the matter for these 
articles has been under the consideration of Switzer- 
land for over ten years ; it enjoys the support of the 
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public, of the Government, local authorities, &c., 
and is favoured in France. 

The idea of a well-developed system of national 
inland waterways has been growing for years, and 
has been diligently fostered by the many “ associa- 
tions Suisses pour Ja navigation fiuviale.”’ It is due 
in part to a prevailing and growing impression 
common to the most highly organised commercial 
countries of Europe that railways are now insufficient 
to cope ad tely with the growing intricacies of 
the traffic problem, and that what is accomplished— 
unquestionably a great deal—is done at excessive 
rates. The project constitutes the principal part of 
a comprehensive general scheme designed to provide 
Switzerland with a system of inland waterways which, 
when united to her river and lake system, will give 
her direct, threefold access to the sea, viz., vid the 
Bhine to the North Sea, vid the Rhone to the Medi- 
terranean, and vid the Po, the Ticino, and Lake 


Maggiore—partly Swiss—to the Adriatic, and to 
make Switzerland a central Buropean market. While 
primarily the proposal is due to a desire for economy, 

it is secondarily due to a desire for commercial emanci. 


Tasie I.—Movements at Ports. 


(Tons of 1000 kilos. = 2204 Ib.) 
Arrivals. Dispatches. 


Rhone (Marseilles-Chancy. ) 


Marseilles .. .. +. «+ 2,409 93,254 
Arles... ct ‘ 
Béziers .. 

Cette 

Beaucaire .. 

Pt. St. Esprit 40 
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Givors vo 6,990 
Tgem indi 4 si ws 735 
Villefranche (Saéne) 570 
St. Jean de Losne (Saéne) , 390 
Le Sault ety esg oes. 


S50 
Chanaz .. 1,500 
Bellegarde 549 
Chancy .. 
La Plaine 
Chévres 
Geneva .. 


Ports. Total 


movement, 


95,663 
5,950 
13 
42,601 
5,000 


1,500 

549 
Geneva. 

20 

40 

270 

00,697 


270 --- 
86,238 14,459 


Lake of Geneva. 
4,451 
1,500 
5,463 
37,124 


Versoix .. 

Nyon 

Rolle 

Morges .. a3 
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Cull aa 


15,187 
8,352 
6,000 
5,805 


Inter-Lake Canal. 
6,473 
4,004 
4,225 
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y 
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Montreux 
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Lakes of Neuchatel and Bienne. 
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Grandson 
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St. Aubin 
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Auvernier 
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St. Blaise 
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River Aar (Bienne- Koblenz). 
31,033 1,697 
20 
6,873 
3,100 
1,082 
20 
205 


Bienne .. 
Ba 


Soleure .. 
Attisholz 
16,204 
2,600 
3,030 
6,912 
3,930 
18,070 
29,156 
1,970 
16,527 
1,100 
41 


1,085 
3,090 
120 


41 


Upper Rhine and Lake Constance (Basle- Bregenz). 
v 160 250 .. 
30 -_ ° 
500 190 


aos Gyr rg 
b 90 
470 
6,942 
294 
1,524 
410 
41 
300 


20 
509 
310 
100 


11,756 
680 
8,369 


100 

4) 
12,056 
2,355 
14,463 


The Rhine (Germany). 
1,470 
115,723 
150 
13,325 
60 


1,470 
115,723 
150 


Saarbrucken 
Saarguemines 
Strasbourg. .. 
Lauterburg .. 
Karlsruhe 
Rheinau 
Mannheim .. 
Frankenthal 
Francfort 
Coblenz 
Bendorf 
Bonn 
Cologne 
cage 


panetaanek 
Ruhrort.. 


4,425 
60 
4,013 
12,266 
49,253 


4,013 
12,406 
49,393 

110 
90 
352 
360 
55 

30 
3,305 
120 
10 
480 
30,951 


30,521 


Holland, Belgium, and North Sea. 
23,781 
652 652 
9,636 .. 13, Hl 7 
"er 00 
osc ) 
2,314 


Rotterdam 30,189 
Ostend 
Antwerp 
Brounen 
Totals 
pation by terminating an isolation hitherto imposed 
by its far inland position and physical features, which 
have served to inflict on the Swiss in peace time the 
hardship of constricted trade and in war time the 


65 
2,314 





- 519,680 519,680 ..1,039,360 





miseries of a virtual blockade, Dr. James Vallotton, 
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jurist, writing early in 1918, reflects national feelings 
and aspirations when he says, speaking of a physically 
and internationally free waterway, ‘What un- 
justifiable humiliations would have been spared us 
in the present war had we had, following other 
neutrals, free access to the sea, with a marine of our 
own, or at least the possibility of receiving in a Swiss 
port the ships of other neutrals! Switzerland, who 
py her international réle, for the services-rendered to 
pelligerents, has a claim to favoured treatment, is, 
on the contrary, the only eountry effectively blockaded 
by common consent by both parties—an afflicting 
spectacle for @ Swiss conscious of the rights and 
dignity of his country.” 

War conditions and experience have. given the 
project added impetus and vitality. Before the war, 
and since, it has formed the subject of sundry statis- 
tical, trade and engineering reports, of which the 
first, presented by the Economic Commission of 
Enquiry is dated July 9th, 1911, a second June 9th, 
1912, of which a German translation was published 
on November Ist, 1912, while a third—a general 
report sunmmarising the substance of the previous 
ones, and coneluding with an examination and dis- 
cussion of the results of the inquiry—-was presented 
on June Ist, 1914, i.e., some six weeks before the late 
war, which served to focus attention on these reports. 
The proposal’ is shown on the map given in Fig. 1, 

The perpetual neutrality of Switzerland and_ of 
the inviolability of Swiss territory guaranteed by 
the Congress of Vienna caused the Federal Constitu- 
tion to forbid a standing army. But a citizen army, 
in which every Swiss is liable to serve, exists for 
defensive purposes only ; itis efficient, and during the 
war, on account of possible invasion, was kept on a 
war footing. » Neutrality served Switzerland well for 
just short of a century, but failed in the war to save 
her from the evils of arrested commerce and dis- 
located business, which imply retardation of normal 
economic development and industrial progress. 
History may repeat itself, so the extra cautious dis- 
cern no secure guarantee of immunity in the event 
of another war. ; 

lf such apprehensions are justified, the proposal 
might not prove the panacea in war its supporters 
anticipate. Consideration of the question under 
existing cir¢umstances should lead. to an opposite 
view. Historical repetition postulates similar poli- 
tical conditions. The defeat. of the predatory 
Central Empires that were, and their deluded allies, 
precludes the stage, scenes and cast being set for a 
reproduction of the world drama. The Peace con- 
cluded, if imperfect, has effected just restorations 
and equitable territorial adjustments - consonant 
with national aspirations. The hopeful principle of 
a Peace League of Nations is alive; liberal ideas 
held in common unite U.S.A., France, and the 
British Empire; finally, all the late combatants, 
save the one who entered the lists last, are exhausted 
and impoverished. These facts constitute together 
a sufficient guarantee for the safe future of small 
nations and’ neutrals. - Moral and material forces 
stand behind it capable of enforcing respect for and 
obedience to the terms of the Hague Convention. 
The war-time utility to Switzerland of the Rhone- 
Rhine undertaking stands virtually guaranteed ; its 
peace-time use and financial success a prosperous 
Switzerland can assure. 


Tue Frrest Economic Inquiry, 


This was carried out by a Commission which 
issued from the Association Suisse pour la Navigation 
du Rhéne au Rhin. The Association was con- 
stituted in 1908, and later on organised for the pur- 
pose, in the first instance, of educating the nation on 
the subject of the commercial and industrial impor- 
tance of inland waterways to Europe in general and 
of the value of a Rhone-Rhine navigation to Switzer- 
land in particular. Its work and objects soon after 
its initiation were extended, and comprise, inter alia : 
—(1) The obtaining of full and reliable statistical and 
technical information relative to the undertaking ; 
(2) the carrying on of propaganda work through local 
branches or sections by means of meetings, lectures, 
addresses, and publications ; (3) watching legislation 
in the Federal Chambers affecting the interests of 
inland navigation and opposing when necessary bills 
promoted to obtain powers which threaten to jeo- 
pardise or bar hereafter the use of rivers, notably the 
Rhone and the Rhine, to the Swiss nation for water- 
borne transit on a large scale. Thus, in 1911, the 
grave danger threatened by an Act which would 
have conferred wide and drastic powers on factory 
owners as regards the ‘utilisation of hydraulic forces 
was avertéd by the Association’s efforts, for, obviously, 
the interests of power users, whose object is best 
served by damming streams and rivers, are the anti- 
thesis of bodies the interests of which are concentrated 
on inland navigation and waterways clear except for 
locks, &c. In the case réferred to, a medus vivendi 
conferring powers, but excluding a monopoly, was 
the far-seeing ‘solution arrived at. Nevertheless, in 
Switzerland, as will later be seen, hydraulic power 
supply and inland navigation have to go hand in hand, 


Tur Economic INQurry CoMmMissron. 
This body was of a distinctly expert character. 
Comprehensive and varied, it represented seven 
cantons adjacent to the suggested course of the canal 





and. included. jeading. merchants, manufacturers, 
engineers, lawyers, directors, deputies, and representa- 
tives of Chambers of Commerce,,. ‘To it were added 
three collaborators, in the, persons, of Dr. Gross, 
head of the Statistical .Bureau.of the Canton Aarau, 
Monsieur A. Harry, Secretary of the Swiss Association 
for the Regulation of .Waterways,.and Monsieur M. 
Marti, architect-designer, of Geneva. Monsieur..G, 


Autran, civil engineer, of, Geneva, to. whom I am | 


indebted for much.information and many, particulars 


and the river Rhone ; it numbered seventeen members. | proportion, would pass md. the designated cantons for 


|, disposal, and. distribution. 


INTERROGATORIES, 


Lists of. questions and inquiries. were therefore 
, addressed to the most suitable and interested quarters 
in the following. cantons :—Geneva, Vaud, Valais, 
Fribourg, Neuchatel, Berne, Soleure,, and Aargau. 
|, Every conceivable commodity was listed.and formed 
the subject of inquiry. A large number of exbaustive 
In some 





|, and informative answers were. received, 
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FIG. 2—DIAGRAMS SHOWING TARIFF CHARGES 


concerning the proposal, was reporting secretary to 
the Commission, of which Monsieur J. Fornallaz, of 
Yverdon, was president. 


ORGANISATION AND METHOD OF INQUIRY. 


While there were in all twenty-two cantons and 
many important and industrial centres, those bordering 
the proposed navigable waterway or coming within its 
proximate sphere of probable influence would, in 
the first instance, furnish the most reliable data and 
returns for estimating the actual present traffic, 
the probable future traffic, and the proportion of it 
that would accrue to the undertaking, and the allow- 
ance to be made for annual increases, as judged by 
the experience of normal pre-war periods. 


PLAINPALAIS - BREGENZ - GENEVA 


cases they left something:to be desired as to number 
and quality; substantially, however, they fulfilled 
their purpose. » It was seen, however, that certain 
elements had escaped or received inadequate atten- 
tion, and it was'decided to institute a supplementary 
inquiry, with the result that, though the data in the 
hands of the Commission in the first. instance were 
sufficient for the purposes: required and: encouraging 
as regarded the prospects of the undertaking, those 
finally received were complementary and made them 
much more so. 


THE CoMMISSION’s REPORT. 


The Commission’s' report consists of two parts, 
and embraces’ the original and complementary 
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Me ttoval Prides teoduuifene 


lanufactures 
Class !1.Tariff and tax of 0°80 per Kilometric Ton:- 
Metallurgical Products, Metals,4 Various Wood 
Class i11. a tax of 0°50 per Kilometrie Ton:- 


lanures & Building & Construction Materials 
é Coals . 


rartff 1. 
a ot Swiss Federal Riys 


KOBLENZ - PLAINPALAIS - GENEVA 


Tariff by water with tax 


“Tie .ENGineer” 





Swain Se 


FIG. 3—DIAGRAMS SHOWING TARIFF CHARGES 


For the purposes of the inquiry, and to ensure its 
giving reliable and effective results, and. also. afford 
sound: indications for guidance, eight cantonal, and 
industrial centres were designated representative, of 
manufacturing, mercantile, and agricultural interests ; 
areas, moreover, through which the main external 
traffic (imports) and internal traffic (exports) would 
pass to df from the canal, and now carried by. rail.or 
road. Further, the important dairy produce from 
the high-level pastures of Switzerland would, as a 
whole, gravitate to the low-level cantons, and a large 


inquiries, It. extends to forty-six quarto pages ; 
the. original inquiry comprises seventeen tabular 
returns of tonnage and traffic, two diagrams—one of 
tariffs (water-borne), the other a domparison of tariffs 

(rail and water-borne), see Figs, 1 and 2. The comple- 
mentary inquiry contains a tabular, summary of final 
results and a table of anticipated traffic increases. 

. Forming part. of the Commission’s report, and 
applying to the original inquiry, is a map illustrating 
the proposed. navigation, with the principal traffic 
tonnage. movements at the ports, shown diagram- 
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matically thereon by circles of proportionate radii, 
while a table of the same kind, but which goes 
into much more detail, was also included. We 
reproduce the map in Fig. 1 and the table in Table I. 
Want of space precludes many or lengthy extracts 
verbatim from the report. It will be sufficient for 
present purposes to refer where necessary to special 
points or to enlarge upon features of particular 
interest. For the same reason all the exhaustively 
detailed traffic and distance tables of the original 
inquiry—that is, sixteen out of seventeen—must be 
excluded ; but Table No. 17, which is a general re- 
capitulation of the substance of the previous sixteen, 
is essential to a proper grasp of the economic position 
and of the prospects of the proposal, and we give it 
in Table IL., while in Table ILI. is set out the summary 
ofthe complementary inquiry. The first table shows 
instead of the multitudinous items, commodities 
referred to and figuring in the antecedent tables ; 
typical groups of items arranged and classified under 


TaBLe II.—General Recapitulation of Findings ot Economic Enquiry Commission. 





| Net 


Description of merchandise. kilo. - 


Kilometric 
total | kilo.-tons 
. j oy 
Rhone- 
Rhine. 


‘which ‘the interrogatories were addressed. It was 
arrived at by rejecting all transport consignments 
of under 10 tons or undergoing short-distance transit, 
and also those the trans-shipment ‘expenses of which 
would outweigh the economy and other advantages 
of water transit over a portion of or remainder of the 
journey. 

The figures showing the economy in freight cost 
on, roughly, 520,000 tons speak for themselves, and 
justify the proposal commercially, but whether the 
earnings may be expected to pay reasonable interest 
on the cost of construction, &c., of the undertaking 
and justify it financially as well, is a matter best 
deferred till after the revised figures yielded by the 
complementary inquiry are seen and the engineering 
; aspect of the Rhone-Rhine navigation reviewed. 
The proposal is backed by merchants and traders 
| interested in freight reduction, who will, it may be 
| anticipated, bulk largely as shareholders ; for such, it 
‘ would be reasonable to look for and be satisfied with 








Economy 
annual 
on 
cost of 
transport, 


Produce of 
navigation 
charges, 
R.R. 


Cost of transport. 





Future. 


Present. 








Grove No. 1.—Agricultural produce and food-' 
No. 2.—Manufactures .. .. .. 19,141 | 
No. 3.—Metallie articles and metals 
No. 4.—Wood fuel ‘and timber 
No. 5.—Manures and animal waste 
No. 6.—Building and constructive ma- 
terial, combustibles and minerals) 216,063 


Km. K-T._ 
., 199.414 | 22,286,884 269,506.05 


| 24,752,328 


F. F. F. 
2,185,561.80 
191,363.05 
364,412.85 
22,454.55 
85,044.45 


F, 


4,854,560. 
356,692. 
990,618. 

98,198. 
234,614. 


2,668,998 .35 
165,329.05 
626,205. 
75,744 
149,570.0% 


10 
55 
55 
50 


70 | 
5,711.65 
| 10,645.10 


| 122,289.55 90 | 1,556,001.25 | 1,188,117.65 





2,744,718. 





Total .. 


4 {619,680 59,135,127 


75 | 5,242,448. 4,036,954.35 





494,731.65 | 9,279,402. 





Mean cost of kilometrie kilo.-ton :—Present, 0.058f.; future, 0.018f.: 


economy, 0.040f. Minimum length of Rhone-Rhine 


(Swiss) transits, 132 kilometres. 


descriptive titles—these occupy column 1;  simi- 
larly, information relating to kilo. tonnage and 
kilometric distance haulage shown in the excluded 
tables has been condensed, and these two statistical 
returns are impounded in columns 2 and 3. The 
estimated revenue, railway freight costs at the present 
time and navigation freight costs in future, and the 
estimated resulting economy in freights are shown in 
columns 4, 5, and 6. The mean kilometric-kilo.-ton 
economy shown is separately indicated on the same 
table. Table No. II. is valuable; it constitutes a 
brief and efficient summary of voluminous data 
obtained as the result of exhaustive and widespread 
inquiry, and represents an enormous amount of work. 

It must be borne in mind for the purposes of com- 
parison with conditions here and with British equiva- 
lents that the kilo.-ton is 1000 kilos., or 2204'Ib. 
Av., 7.¢., 36 Ib. less than the British ton, and that a 
kilometre equals 1093.6 yards. It must also be 
noted that at the time of the Commission’s report the 
Swiss france was equal to about 9}d., while now it 
is worth nearly 12d., as the exchange is adverse to 
England and her European Allies. 

Little need be said on the subject of the diagrams 


Taste III.—Final Summary. Estimated Traffic Allocatable to Water Transit in 1914. 


|@ smaller return on capital than the ordinary in- 
| vestor. 
| COMPLEMENTARY INQUIRY. 


| This was devoted to a consiaeration of points which 
| had eluded the original inquiry, or which demanded 
| elucidation or fuller investigation. It was found that 
information as to the exact source of production was 
| sometimes lacking, or that manufacturers received 
their raw material delivered free, and were ignorant 
| of the freight costs involved. 

Again, there were many instances of refusal to 
furnish replies; also merchants and manufacturers 
| who were interested were not all circularised, while 
' some who acted as agents between the coalowner and 
| user declared they had no interest whatever in freight 
| reduction, as a lowering of freight would simply mean 
| ® corresponding reduction in selling price—a narrow 
| view, since it ignores the established fact that reduc- 
| tion in sale price increases consumption, and therefore 

incidentally their aggregate commission. The results 
| of the supplementary inquiry follow the original one 
| in being conservative estimates, and will bear increas- 


| ing. 





Net | 
| total | Min. Kilometric 
| tonnage. | transit.) kilo.-tons. 
| } | 


Description of 
merchandise. 


Nav. 
charges 


Kim-T. 


Annual 
saving on 
present 
charges. 


Produce Cost of transport. 
of 
navigation 


charges. 





Present. Future. 





K-T. | Km. | Km. K-T. 
A.—Original! inquiry ..| 519,680 | 132 | 59,135,127 
B.—Complementary inquiry | 
Group 1.—Cereals. . --| 160,000 | 120 | 18,000,000 
Group 2,—Fibrous ow 
rags, greases, and oils 
(transit) .. .. .. ..| 22,600/ 
Group 3.—Iron and steel] | 
(transit) eceims Sees. aenl 5,200 
Group 4,—Timber es .-| 30,000 | 
Group 4.—Timber (transit)..| 13,000 | 
Group 5.—Manures .. ..| 25,000 | 
Groupr 6.-Building materials, } 


286 6,463,600 


1,487,200 
1,030,000 
3,718,000 

| 3,825,000 
46,575,000 


2,631,200 


103 


Group 6.—Coals and minerals) 
|) eh ee rr eS 9,200 


F. F. F. 
494,731.65 | 9,279,402.75 | 5,242,448. 40 


225,000.00 | 4,139,008.35 | 2,276,595. 40 


F. 
4,036,954. 35 
1,863,412.95 





40,397.50 | 


5,948.80 
8,240.00 
14,872.00 | 

19,125.00 


232,875.00 | 4,381,500.00 | 2,484,000.00 | 1,897,500.00 


108,200.00 | 83,500.00 24,700.00 


351,750.00 | 224,250.00 | 127,500.00 


6,578.00 





coal, petrol .. .. ..| went 
| 


} 





Totals.. .. .. ../1,099,680 | 142,865,127 


1,047,767.95 18,259,861.10 10,309,793. 80 7,950,067 . 30 








showing the estimated freights on the Rhone-Rhine 
navigation end the comparison of actual railway and 
navigation freights (estimated) between the same 
points. It will be observed that it is pro- 
posed to give spccial tariffs to certain classes of 
materials. 

The figure of 519,680 net tons, involving 984 trans- 
ports, which appears in Table I.; and which 
appears again in the tabulated summary of the com- 
plementary report, demands explanation. The figure 
i8 @ very conservative and cautious one, as was shown 
by @ communication received from the Canton 
Fribourg subsequent to the compilation of the returns, 
and what applies to one canton does to others. Though 
the figure was allowed to stand and carried on to the 
summary of results consequent on the complementary 
inquiry, the bearing of the incident was noted. » The 
figure represents 44 per cent. of the gross transport 
returns of 1,178,971 tons from the eight cantons to 


The complementary inquiry gave particular atten- 
tion to :—(1) Cereals; (2) mineral fuel, comprising 
pit coal and anthracite, but excluding coke, briquettes 
and lignite; (3) timber, manures, and building 
materials, and those for construction; and (4) 
through transit traffic across Switzerland—an item 
which had been previously overlooked. - 

The estimate of traffic which should in 1914 have 
gone to the Rhone-Rhine navigation, had it existed, 
calculated on lines previously indicated, is shown 
amended by the complementary inquiry in the 
final summary—see Table III. 

A table is also given below—Table IV.—which 
gives the traffic estimates for the years 1914-1922— 
when it was hoped the undertaking would be opened— 
comprising calculated and probable traffic fnereases, 
| and for 1932 (caleulated and probable); the calcu- 
| lated inereases are based on the experience of the 
' mean percentage of traffic increases in Switzerland 








during the sixteen years 1896-1912, both inclusive, 


TaBLe I1V.—Traffic Allocatable to Water Transit and Estimated 
Tncrease. 


} 
Kilometric | Yield from 
Effective, tonnage, | navigation 
tonnage. | Rhone to | charges. 
Rhine.  |Rhone-Rhine. 


| Year. 





| Kilo,-tons. Km.-tons, F, 
By origina! and 
comm. inquiry ..| 1914 |1,099,680} 142,865,127 /1,047,767.95 
Estimated by cal-| } } 
culation .. 1922 /1,310,801 170,404,236 1,243,950. 90 
Probable __ initia | } 
traffic | 85,202,118 | 621,975.45 
Calculated | 
mate 


} 

«. e+ 1922 | 635,400 

esti-| | | | 
«-| 1932 |1,873,000 (243,490,403 |1,777,479.95 


CONCLUDING OBSERVATIONS. 


(1) Where “ number of transports ’’ was mentione:| 
the word ‘“‘ transport’ indicates ‘“‘ the assembly ot 
merchandise of the same nature received or forwarded 
annua'ly by a merchant or manufacturer from the 
same place of origin to the same destination.” 

(2) The returns from different cantons are found 
to vary widely, as shown by the number of replies 
received to the interrogatories sent to them, and the 
tabular returns (statistical) in the Commission’s 
report are proportional to them—in the case of Valais 
only six replies were received. It is therefore reason- 
able to assume the forecasts of probable traffic are 
much under-estimated, though eminently encouraging. 

(3) The advantages the cantons interrogated will 
derive will, on the other hand, not correspond directly 
to the number of their replies, but will be less in- 
equably distributed, but will accrue to those who 
have not shown themselves alive to their own interests 
as well as to those who have ; indeed, thoze districts 
hitherto least well served by present ways of com- 
munication will enjoy most markedly the benefits 
due to the change in their condition conferred by 
the new mode of transport. 

(4) Monsieur le Commandant J. Le Vallois, engi- 
neer, of Luxeuil (Haute-Séone), who was con.- 
missioned to report on the four alternative schemes for 
the Rhone-Geneva (Lake of) Junction works, cou- 
siders provision must be made by the Rhone-Rhine 
navigation to deal with 10 to 12 million tons annually. 

(5) The Chancy-Koblenz Railway (not Coblenz, in 
Germany), at the foot of the Jura, will probably find 
itself relieved of a large part of the encumbrance of 
its heavy through transport done at the cost of un- 
remunerative, special competitive rates, while the 
secondary lines of the Swiss plateau will gain by the 
acquisition of traffie transferred from the canal and 
carried at much more paying special internal traffic 
rates, 

(6) Neither actual tonnage nor kilometric tonnage 
diverted from the Federal Railways .would afford 
éxact criteria of the influences of canal carriage ; 
it is rather the value of the merchandise carried and 
its place of origin that determines the value of the 
net receipts of the Swiss network of lines, 

(7) It is of good augury for the undertaking that. 
the navigation of the Rhone between Strasbourg 
and Basle was regularly resumed in 1908, after various 
and long breaks, and continued up to the outbreak of 
the war. 

During 1909-11 trips were subsidised by the Govern- 
ment of Basle, but ceased to be in 1912. In 1913 
the steadily increasing annual traffic totalled 96,653 
tons, and for the first seven months of 1914, 90,000 
tons. Quays, lines, and transit sheds are being 
provided at Basle on a large scale. 

The “ Rapport Général de la Commission D’Enquéte 
Economique ”’ herein summarised is dated at Yverdon 
May 20th, 1914, and signed on behalf of the Com- 
mission by the President, Monsieur J.-Fornallaz, 
and Monsieur George Autran, Inquiry Reportinz 
Secretary. 








Cross-country Express Trains. 


OnE of the outstanding features of British railway 
facilities is, or rather was, until the war exercised a 
devastating influence over rail communications, an 
elaborate system of cross-country through express 
trains, which, during the decade preceding the conflict, 
were almost wholly converted into trains composed 
of corridor carriages and restaurant cars. The 
genesis of the fabric was undoubtedly competition of 
a kind which it is now rather becoming the fashion 
to reprobate. The keen rivalry between companies 
led to the formation of offensive and defensive alliances 
between two or more of them in areas where the 
systems met or could be united without much cost. 
To begin with, through carriages were run over the 
allied systems, and they in turn were superseded by 
through trains, which obviated the delay of shunting 
and waiting for connections. The next step was the 
extension of these trains to link up the extremities 
of the allied systems, thus forming arterial cross- 
country communication; and finally many new 
routes were created by the construction of lines that 
bridged gaps of considerable length or presented 
features of clever dovetailing. 

As might be expected, cross-country through’ ser- 
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vices suffered more severely by the war than the main 
line. The gradual restoration of the latter to the 
pre-war level of frequency, speed, and accommodation 
is being attentively followed, but the situation as 
regards tho former has not attracted so much notice. 
A comparison between the principal cross-country 
services before and after the war is here presented. 

Tt is not, perhaps, an idle fear that if British railways 
should be nationalised or handed over to bureaucratic 
control, or the country parcelled out into defined 
railway territories, sueh services might undergo con- 
siderable curtailment and other loss of facilities. 

Perhaps the two leading cross-country routes are 
those between the North and West, provided by the 
Great Western and London and North-Western Com- 
panies in alliance vid the Severn Tunnel, and the Mid- 
land vid Birmingham and Derby. Both formerly 
furnished an extremely liberal train service, viz., 
twenty expresses by the former and twenty-five 
expresses by the latter ; but it underwent considerable 
reduction during the war years. On the first-named 
wo find the services Liverpool (Lime-street)-Crewe— 
Shrewsbury — Hereford — Bristol — Plymouth, 416 
niles, formerly performed in 8} hours, but now taking 
9h. 40 min.; Bristol-Crewe—-Edinburgh, 395 miles, 
old time 9} hours, present time 12} hours; and 
Cardiff-Manchester, 169} miles, old time 4} hours, 
present time 5} hours. At one period a Plymouth-— 
Liverpool express ran without stop from Bristol to 
Shrewsbury, 119} miles. An offshoot of the above is 
the Great Western service between Birmingham and 
Cardiff vid Worcester (Foregate-street), 1184 miles. 
That journey was formerly performed in 3 h. 10 min., 
while on Fridays there was a special express from 
Cardiff running without stop from Newport to 
Worcester, 72 miles. The present best journey time 
is 4h. 12 min., though on Mondays only there is a 
train to Cardiff taking 3} hours. Restaurant cars 
have been withdrawn from this service. 

The Midiand route gives the following :—Bristol— 
Derby—Leeds—Newcastle, 293 miles, old time 7 h. 
10 min., present time 9h. 12 min; _ Bristol—Leeds, 
2034 miles, old time 4h. 32min, present time 
5h. 32 min.; Bristol—Carlisle-Glasgow (St. Enoch), 
433} miles, which used to occupy 9h. 50 min., but 
now takes 11 h.40 min. Many years ago the Midland 
ran the best of these expresses past Birmingham 
without stopping, to avoid the risk of travellers 
changing to the North-Western; but those were 
what would now be described as the bad old days of 
unbridled competition. 

Then, in conjurction with the Somerset and Dorset 
Railway, there is Bournemouth (West)-Bath-Bir- 
mingham-—Leeds, 279} miles, now performed in 
84 hours instead of in 64 hours. A restaurant car 
service between Derby and Bournemouth was restored 
in the summer, but not the non-stop runs between 
Bath and Poole, 67 miles, partly over a single line. 
And again, in conjunction with the Midland and 
South-Western Junction Railway, there is South- 
ampton (Town) — Andover — Cheltenham — Manchester 
(London-road), 225 miles, old journey 5h. 57 min., 
present 7 h. 50 min. 

The bevy of through express trains between the 
Lancashire and Yorkshire towns and Scotland has 
suffered material alteration and reduction owing to 
the system of allocation of traffic to certain routes. 
The least affected is a service between Leeds (New)— 
York—Edinburgh-Glasgow, accomplishing the journey 
of 277% miles in 6h. 26 min., and the 230} miles 
between Leeds and Edinburgh in 4h. 32min. A 
notable run by this train used to be York to New- 
castle, 80} miles, in 84 minutes. The Leeds—Glasgow 
journey now occupies only one minute longer, while 
to Edinburgh the time is 4h. 50min. By the West 
Coast route, Liverpool (Exchange)—Preston—Carlisle— 
Glasgow, 221 miles, and Liverpool—Edinburgh, 219} 
miles, are both performed in 6 h. 20 min. instead of in 
4h. 50min. By the Midland route both Liverpool— 
Hellifield—Carlisle-Glasgow (St. Enoch), 251} miles, 
and Liverpool — Hellifield — Carlisle - Edinburgh 
(Waverley), 234} miles, formerly occupied 5 h. 35 min., 
which through services have been cancelled. The 
services between Manchester (Victoria)—Hellifield— 
Carlisle-Glasgow (St. Enoch) and Edinburgh (Waver- 
ley), respectively 241 and 223} miles in length, are, 
however, maintained, the former occupying 
7 h. 58 min. and the latter 7 h. 33 min., whereas both 
used to take 5} hours. 

A North - Western - cum - North - Eastern service 
Liverpool (Lime-street)-Manchester (Exchange)— 
Leeds—Harrogate-Stockton—Newcastle, 178 miles, 
requires 5h. 53 min. instead of 4} hours; while a 
Lancashire and Yorkshire-cum-North-Eastern one 
between the same termini, but vid Normanton and 
York, 182 miles, is accomplished in 5h. 18 min. 
instead of in 4h. 40min. Newcastle to Sheffield 
(Midland), 127 miles, in 2 h. 52 min., was the work of 
a defunct through train, off which was performed the 
fastest timed start to stop run in Europe, viz., Darling- 
ton to York, 44} miles, in 43 minutes. 


The Great Central is through 


again running 
expresses between Manchester—Sheffield-Grimsby— 
Cleethorpes, 112} miles, and the journey reveals an 
acceleration on the pre-war timing, viz., 3} hours, 
compared to 3h. 35 min.; but a service Liverpool 
(Central)-Hull (Paragon), 126} miles, is very much 
curtailed and takes 4 h. 33 min. instead of 3 h. 29 min. 
The same company has not yet revived its through 





corridor express, Manchester-Sheffield—Lincoln—Yar- 
mouth (Victoria), 2314 miles, in 5 h. 55 min. 

The service Manchester-Saxby—Cromer, 2073 miles, 
provided by the Midland and Great Northern Joint, 
now takes 7h. 37 min. instead of 6 h. 53 min., while 
a joint Great Northern and Great Eastern service, 
York — Doncaster — March — Norwich — Yarmouth, 216 
miles, is performed in 6 h. 34 min., or only 17 minutes 
more than formerly. 

Combination between the Great Western and 
London and South-Western Companies by means of 
the Basingstoke—Reading (West) line is, or has been, 
represented by the following through restaurant car 
trains :—-Bournemouth (West)-Southampton—Oxford- 
Shrewsbury—Birkenhead, 271} miles, present journey 
time 8 h. 13 min., but pre-war 7h. 21 min. Bourne- 
mouth (West)-Southampton—Wolverhampton—Man- 
chester (London-road), 267 miles. This service is 
suspended. The journey was performed in 6 h. 33 min., 
with non-stop runs in both directions between East- 
leigh and Oxford, 62 miles, in 14h., and Wolver- 
hampton and Crewe vid Market Drayton, 51} miles, 
in 1 h. 3 min. 

In the autumn of 1913 the cross-country service 
Portsmouth — Romsey — Salisbury — Bath — Bristol- 
Cardiff, 1364 miles, was considerably augmented 
The best journey time was 4 h. 52 min., since length- 
ened to 5h. 27 min., mainly on account of the stops 
added between Trowbridge and Salisbury for the 
great camps formed in the Wylle Valley. 

An interesting service is that between Wolver- 
hampton—Bristol—Penzance, 319} miles, as rendered 
possible by the opening a few years before the war 
of the new Great Western route between Birmingham 
and Bristol vid Stratford-on-Avon and Cheltenham 
(Malvern-road). To complete the link the Great 
Western successfully claimed to re-exercise long 
dormant—about half a century—running powers over 
the Midland Company’s metals as between Standish 
Junction, a few miles south of Gloucester, and Yate 
Junction, whence access to Bristol is obtained by 
means of spur lines connecting with its own Bad- 
minton route between Swindon and Bristol. The 
war eventually killed all through trains on this dove- 
tailed route. The Wolverhampton—Penzance service 
has now been restored, the journey occupying 
9h. 25 min., against 9h. 3 min. pre-war; but the 
so-called ‘‘ Shakespeare Express,” running between 
Birkenhead and Weston-super-Mare, together with 
others between Bristol and Birmingham only, 99} 
miles, accomplished in 2 h. 20 min., have not yet been 
revived. 

An important group of cross-country services hangs 
upon the line from Banbury to Woodford, connecting 
the Great Western and Great Central systems. This 
line was specially built for the purpose, coevally with 
the Great Central extension to London, and although 
about 8} miles long, possesses no intermediate station, 
which is significant of its peculiar réle. The following 
services are, or were, formerly furnished by means of 
this link :—Bristol-Bath—-Banbury-Sheffield-Y ork, 
262} miles. The north-bound journey occupies 
7h. 13 min., as against 7h. 5 min. pre-war, and the 
south-bound 7 h. 48 min., instead of 6h. 55 min. The 
train in each direction is a night one. There also 
used to be a daytime service, Bristel-Banbury-Shef- 
field—Manchester (London-road), 2463, in 6 h. 11 min., 
while during the summer the south-bound train ran 
through to Ilfracombe vid Taunton and Barnstaple, 
313 miles, in 10} hours. The London and South- 
Western system is also joined up by means of the 
same link and the line between Basingstoke and 
Reading (West) already noticed. There was formerly 
a@ service, Bournemouth (West)-Basingstoke—Ban- 
buf-Sheffield-York, 278} miles, in 8} hours. A 
through service no longer exists, but there still are 
connections, the quickest apparently being off the 
7.30 a.m. from Bournemouth, which entails a journey 
of 11} hours. 

1n addition to those already enumerated, the follow- 
ing cross-country services have been suspended. 
The ‘‘ Sunny South Special” of the North-Western 
and Brighton Companies was a train composed of 
North-Western corridor and restaurant. cars running 
between Liverpool—Manchester—Brighton—Eastbourne 
vid Willesden Junction, Addison-road, and East 
Croydon. It performed the journey of 248 miles 
between Manchester and Eastbourne in 6h. 40 min. 
A Brighton Company's locomotive hauled from and 
to Willesden. This service attracted a great many 
Lancashire seekers after rest and change to the South 
Coast resorts, and was convenient to dwellers in the 
west of London, who could join or leave the train at 
Addison-road. The Great Western and South- 
Eastern Companies for many years provided a 
through train between Deal-Dover—Folkestone—Ton- 
bridge — Reading — Oxford — Birmingham — Wolver- 
hampton, accomplishing the distance of 231 miles in 
7h. 32min., inclusive of a stop of 25 minutes at 
Reading, Great Western, the South-Eastern station 
not being entered. This train made the fastest start 
to stop run scheduled on the South-Eastern system, 
viz., Tonbridge Junction to Ashford, 26} miles, in 
30 minutes. There was also a special through fast 
train between Deal—-Dover-Folkestone and the North- 
Western, Great Northern, and Midland main lines vid 


Herne Hill and Ludgate Hill, the Great Northern 


portion entering King’s Cross, while the Midland con- 
nection was made at Kentish Town, and the North- 
Western at Willesden. By this service one could 





travel from Deal to Manghester (lLondon-road), 
2284 miles, in.7 h. 58 min., and from Deal to Leeds 
vid the Midland route in: 8h. 32 min. 

One of the longest journeys performed on English 
soil throughout by a cross-country service was that 
of the Barry—Newcastle express, which covered 
3553 miles in 9h. 3min. and was the composite 
achievement of the Barry, Great Western, Great 
Central, Midland, and North-Eastern Companies. 
The route lay vié Cardiff, Gloucester, Cheltenham 
(South), Banbury, Sheffield, and York, and in order 
to avoid in and out running at Kingham, or, as it 
used to be called,, Chipping Norton Junction, the 
Great Western built a short length of line; forming a 
base to a triangle. The train ran non-stop over the 
steeply graded Cotswolds line. between Banbury and 
Cheltenham, 45} miles, in lh. 18min. It also 
yielded a remarkable burst of speed from Leicester 
to Nottingham, covering 23} miles, in 24 minutes. 

The suspension of the Great Eastern Company's 
continental service through Harwich has been accom- 
panied by the withdrawal of two cross-country ser- 
vices, which served other useful purposes as well. 
They were Harwich (Parkeston Quay)-Ipswich—Bury- 
Marck-Doncaster—-York, 220 miles, in 5h. 27 min., 
and Birmingham — Rugby — Peterborough — Harwich, 
183} miles, in 5h. 9min. A good run by the latter 
was from Peterborough to Rugby, 50} miles, in 
Lh. 6 min. 








The British Industries Fair. 


Tue British Industries Fair, which was opened con- 
currently in London, Birmingham and Glasgow on last 
Monday, the 23rd inst., is by far the largest and most 
important of the Fairs which have been held since the 
inception of the scheme in 1915. With all war restrictions 
removed, the Fair is for the first time commensurate with 
the magnitude of many British‘industries. The London Fair 
held at the Crystal Palace was directly organised by the 
Board of Trade, whilst the Fairs in Birmingham and Glas- 
gow were organised by the municipalities of the respective 
cities, under the auspices and with the support of the 
Board. The success which has attended the five Fairs 
already held in London has satisfied the Board of Trade 
as to the correctness of the system on which they have 
been organised, and the 1920 Fair, though vastly increased 
in scope as compared with those that preceded it, has 
therefore been on similar lines. Under these 
conditions the British Industries Fairs are not exhibitions. 
They are trade fairs to which admittance is restricted to 
bond fide trade buyers seriously interested in the participat- 
ing trades, and admission is by invitation only. Participa- 
tion in the Fair is confined to British manufacturing firms 
which have been defined in the present instance to be 
firms, the principal works and head offices of which are 
situated within the British Empire, and which are not 
controlled by foreign interests. Exhibitors are not per- 
mitted to exhibit goods other than those they actually 
manufacture. The result is that buyers who visit the Fair 
may know that no article shown on an exhibitor’s stand 
can be purchased elsewhere in the Fair, while the exhibitors 
on their side can rely on the fact that all visitors are 
trade buyers. . So organised, the Fair is, of course, much 
more valuable to both exhibitors and buyers than one 
in which the same article may be shown upon many 
exhibitors’ stands, and in which the visitor may spend 
much of his time in comparing the different prices at which 
it can be purchased. 

An important point to be noted in, the present arrange- 
ment of the various industries is {that no overlapping 
occurs between London, Birmingham and Glasgow. The 
industries are so classified that the buyer knows before 
setting out which centre will serve his interests best. 

We are informed that no less than 150,000'%nvitations 
to visit the London section of the Fair have been issued 
by the Board of Trade. These invitations include 50,000 
sent to firms abroad, and it is anticipated that foreign 
buyers will visit the Fair in large numbers. A special 
club has been provided for their use, and officers of the 
Department of Overseas Trade of the Foreign Office and 
Board of Trade, together with a staff of interpreters, are 
available to assist these buyers in their negotiations with 
the manufacturers. 

The trades represented at the Crystal Palace are chiefly 
derived from the lighter side of industry—toys, cutlery, 
glass and china ware, stationery, leather goods,”musical 
instruments, &c. There is also a limited display of scientific 
instruments, and mention may be made of the following : 
—Marconi’s Wireless Telegraph Company, Limited, - 
exhibits, among other pieces of apparatus, a neat wireless 
telephone and telegraph cabinet. The set is of < half- 
kilowatt capacity, with a range for telephony and tele- 
graphy of 100 and 300 nautical miles. Barr and Stroud, 
Limited, show various sizes of their well-known range- 
finder adapted for navigational purposes. The range- 
finder is similar in design and construction to the larger 
instruments adopted for gunnery,“ and the company 
claims that the use of the instrument very materially 
simphfies navigation compared with prevailing practice. 
The Holden-Pitkin type of chronograph, as adupted for 
prooting guns at Woolwich, is exhibited by James Pitkin 
and Co., Limited. The firm also shows a number of elec- 
trical instrumerts, and in particular a coil-winding 
machine. This machine wiil not only automatically wind 
coils of one or more layers. but accurately registers the 
long of wire used, as well as the number of turns. 
A. W. Penrose and Co., Limited, and Newton and Co. 
exhibit various optical pieces of apparatus, cameras, 
optical lanterns, miscroscopes, &c.; while Newton and 

right, Limited, show various X-ray and electro-medical 
apparatus. 

is part of the exhibition also includes scientific glass- 
ware, lens and lens-surfacing machinery and glass apparatus 
for the. chemical laboratory. One stand which"we have 
so far omitted to mention is that of Alexander Wright 
and Co., Limited. Simmance’s CO, recorder and total 
heat recording calorimeter used by large gas companies 
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can be seen there. We also noted the “ Precision ’’ water | 
meter, which uses the Yorke weir. This weir, which 
scarcely has received in text-books the attention it merits, 
is so shaped that the head of the liquid flowing through 
the weir is always directly proportional to the flow. 

With regard to the Fair as a whole, we may say that the | 
trades to which we first alluded are much more adequately | 
represented than are those in the scientific section, but 
it is outside our scope to review them in any detail. The | 
Fair remains open until March 5th. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


TRISECTION OF AN ANGLE. 


Srr,—Further to my letter under the above heading in your 
issue of February 20th, in which I showed the amount of error 
in Mr. Reading’s attempted solution, 1 now. beg to suggest a 
solution which has just occurred to me. _ My solution is only of 
academic interest, but at the same time is strictly mathematically 











‘ 
“THe Encincer” 


correct ; and if, as Mr. Reading says, no solution has yet been 
given, it will no doubt interest many of your readers, as much, 
perhaps, as it has interested me in worrying it out. My con- 
struction assumes only ordinary line and circle methods, and 
the proof which I have given fully is strictly Euclidean, except 
that in one part I have short-circuited a lot of onerous geo- 

metrical work by using trigonometrical formule, a process | 
which is permissible since the formule are themselves based on 

strictly geometrical proofs. 

The solution involves the use of a link-motion, but the dimen- 
sions of all the members of it are determined by strictly geo- 
metrical processes. I believe that Peaucellier’s link-motion 
method ranks as a geometrical solution of the problem of drawing | 
a straight line—and that, in fact, it is the only known solution— 
since all the dimensions are similarly determined by geometrical 
means ; perhaps therefore this solution may be also so regarded. © 
Granted that the link-motion can be made exactly, a true result 
for the trisection of any angle from 0 deg. to 180 deg. can be got 
with it. I may mention that I have used this method with 
sliders in making a slide rule with an even—not a logarithmic— 
scale, which can be read with a vernier. The model I still have, 
and if of any interest to your readers, I should be pleased to send 
a description of it to you. 

Let A O B—Fig. 1—hbe the given angle. Take O A of unit 
length and draw A B perpendicular toO B. Bisect A B in D 
andBDinE. Then BE = }AB. 

Produce A B to C so that BC = OA=1. On EC as dia- 
meter describe a semi-circle E F C, cutting O B produced in F. 
Then since EBF, F BC are similar triangles, EB : BF = 
BF:BC, -EB.BC=BF* But EB=}AB and 
BC=OA=1. - BF*=},;AB.,. OA=}f4AB. (a) 

On BC describe an equilateral triangle B G C and draw G H 
perpendicular to BC. Then GH? = CG*?—-C H* = BC? — 
+BC*=7BC*%, tit “ak =OA=1. 

. GH? = - (8) 

A link-motion, Fig. 2, is made up of the following parts, all 
connected by simple sliders and turning pairs. 

(1) A base in which are two grooves intersecting at P at right 
angles of suitable lengths. In each of the four legs is a slider, 
K, L, M, and N, each provided with a pin. The pins are thus 
constrained to move along the centre lines of the grooves. At 
the end of one groove, on the centre line, is a pin J, fixed in the 
base, so that the distance J P is equal to O A = 1. 

(2) Alink R in which are two grooves at right angles. In each 
groove is a slider, Rj, Rm, pierced so as to fit and turn on the 
pins J, M respectively. 

The link itself is pierced at R 1, the intersection of the centre 
lines of the grooves, so as to fit and turn on the pin L. ; 

(3) A link 8, similar to the link R, pierced at 8 n to fit and | 
turn on the pin N, and provided with sliders 8 k, 8 m, pierced 
to fit and turn on the pins K and M respectively. 

(4) A link T, pierced at T / and T k to fit and turn on the pins 
L and K, so that the distance T/ T k = G H—in Fig. 1. 

When the links R and T are placed in position on the pins J, 
L, M, and K it will be seen that, since J is fixed, for any definite | 
position of one pin—say, L—there is one and only one possible | 


| Eby (8). 


| since © A — 1 and sin X VY = sin 4 AOB = 


link S is placed in position on the pins K, N, and M. For any 
definite positions of the pins K and M the pin N will assume one 
' and only one position in its locus, viz., the point at which a semi- 

cirele described on K M as diameter intersects the centre line of 
N’s groove. Any definite position of L, causing K and M to 
assume definite positions, will thus constrain N.to assume a 
definite position. Conversely, for any definite position of N the 
| pins K, 
their loci. 

The link-motion having been constructed, the point P is 
applied to the point B—in Fig. |—with the centre line L N 
coincident with O B. The pin Nis) moved until it becomes 
coincident with F. 
pins are shown in Fig. 3. 

It will be seen that LP? = 
_4e=*—KPY .... 

Again, since J PL, L P M are éimilar triangles, J P: 
LP’: PM. SP) PM CPF RP by and 
JP=O0A =). « PM='}- KP? i 

Again,’since K P N, N P Mare similar triangles, K P : PN = 
PN:PM «. PN?=KP.PM=KP¢?— K P*) by (8). 
But P N* = } . AB by (a). ». $- A B= KP(}—K P*) or 
AB=4.KP.(é— KP), « (e) 

In Fig. 1 from centre A draw a circle. with radius equal toK P 
and a tangent O Z to it from O, and a perpendicular A Z to O Z. 
Then A Z is equal to K P and O Z is the trisector required. For 
assume—-see Fig. 4—the angle X V Y to be one-third of A O B. 


K L* - K.P*, but K L? = GH? = 


(y), 





| Take VX — O A = 1 and draw the perpendicular X Y to V Y. 


Then sn AOB= = 
OA 


Call X.V Y the angle 6*. A B, 


x Y 

Vx 

X Y, since V X— 1. Thensin A OB = sin 36 = sin(@ + 26), 

which by expansion becomes > . sin 6 (} — sin* @). 
Thus AB = 4. X Y(?— XY), but AB=4. KP(? - 

K P*) by-(e).* *X¥ = KP. But AZ=- KP. -AZ= 

XY. And V X — OA and the angles XY V, A ZO are right 

angles. .-. the triangles A O Z, X V Y dre equal in all respects 

and the angle AQ Z = angle X VY — 4 AOB; .-. OZ is the 

trisector of the angle AO B. Jno, B. CHAMBERS. 
London, S.W. 19, February 17th. 


{This process, we believe, gives theoretically a perfectly 


| accurate trisection, but from the academic point of view it is, 


we would suggest, strictly equivalent to the use of a marked 
straight-edge. The fallacy involved lies, in onr opinion, in gur 
cor t’s t that “the dimensions of all the 
members of it (the link motion) are determined by strictly 
geometrical processes.”” In making the dimension J P of the 


ee 3 





| motion equal to the length OA of the diagram, in making the 


link T of the motion equal to the length G H of the diagram, and 
in Ting the di ion K P from the motion to the diagram, 
he i is using @ process strictly forbidden by Euclid, namely, the 

“ earrying of distances.” If we admit Mr. Chambers’ solution 


+ 





| as fulfilling the conditions of the classical problem, then we must 


also admit as such the very much simpler solution proposed by 
Mr. H. R. Kempe in our issue of May 16th, 1919, for Mr. Kempe’s 
process is effected virtually by means of a link-motion in a manner 
similar to Mr. Chambers’. An actual link-motion of Mr. 


Kempe’s devising is described ‘in a letter received from him this | 
| week and printed below.—Ep. Tar E.} 


Sir,—Your notes on the trisection of an angle have interested 
me @ good deal, and the ingenuous contribution of J. W. Reading 
almost tempted me to smile audibly. The enclosed inelegant 


proof of its absurdity may be of interest, in that it shows clearly | 


that the construction would be correct for an angle of 180 deg.— 
not a particularly short method for the trisection of this particular 
angle. The popular belief in the possibility of obtaining solid 


| results without labour would appear to be spreading upward. 


Queen’s College, Oxford, J. Wrex1iaMs, 


February 18th, 


[We do not reproduce Mr. Williams’ “‘ inelegant proof,” for we | 


are not quite sure that he really wishes to be taken seriously. 
Mr. Reading’s construction can very easily be shown to give a 
strictly accurate result when applied to an angle of 180 deg. 


| But why that fact should make an Oxford University mathe- 
| matician smile audibly and how it proves the absurdity of Mr. 


Reading’s construction is beyond our understanding: Mr. 
Williams will no doubt be int Prof Watson’s and | 


ted in aT 
* A. trigonometrical method is here used for brevity, but the 








L, and M are constrained to assume definite positions in | 
| ab, be, cd, and.da are four equal links—of thin celluloid 


The resulting positions assumed by the | 
| Let C BD be the angle to be triseeted, A B being a continuation 
| of the line B D, 

(y) .) 
EPS | being én B. Hold the link dé firmly and shift the other links 


|g h comes on the line © B ; 


h > 3 pee 


Mr. Ch inv of the degree of accuracy secured 
by Mr. Reading’s process which appeared in last week's issue. 
Ep. Tre E.] 





Sir,— As the above’ problem continues to ‘excite interest, | 
forward a simple instrument which I devised a short time ago 
for trisecting angles, The arrangement—Fig. 1—is as follows :- 
jointed at a, b,c, and d. 1 is a piece at right angles to ab, the 
edge e f being exactly midway between a and 6 and at right angle- 


toab; similarly 2 is a piece at right angles to bc, the edge y /, 
being midway between b and ¢. On link ba line b « ia scored. 


Lay the instrument on,.the line A D, as shown, the pivot’ 


parallel-ruler fashion until the intersection of the edges e f and 
then 


angle C B.b = 


angle C B D. 
gtr 


Tn connection with the trisection of an angle the following 
theorems may be of interest. They have not, as far as I am 
aware, been laid down as definite facts, and they may perhaps 
be worth recording. 

(1) ABC, Pig. 2, is an isosceles triangle, ANB C and A cB being 








the equal angles. Bisect A C at D and draw D FE at right angles 
to AC. Bisect BC at F and join AF. Through the inter- 
section of A F and D FE at K draw the line C G, cutting A B at H. 
Then the angle B H C will be thrice the angle A CG 

(2) If CL be joined, then the angle BIC will be twice the 
angle A CI. 

The following may also be noted :—In an isosceles triangle, 
Fig. 3, in order that the angles at B and C may be twice the angle 
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Fig. 3. 
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at A, the base c must be equal to a, and the ratio of a to b must 
be such that 
a* 
b 
but in order that the angles at B and © may be thrice the angle 
at A, the base c must be equal to 6 and. the ratio of a to b mitst be 


=-a+b (Euclid IV. 10) ; 


' such that 


position which the other two movable pins—say, K and M—can | 
assume. Any movement of I in its locus causes corresponding | fact: that AB = 4X Y(?- X Y*) can be equally well proved | 


definite movements of K and M in their respective loci, The ' geometrically, at the expense of much writing and some diagrams. | 
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It is not possible to construct such a triangle by any Euclidean 


method. H. R. ‘Kempe. 


setchworth, Surrey, February 19th. 


Str,—I think the following is a Euclidean process :—Let 
X Y Z be the angle to be trisected. Make B Y = © Y and join 
BC. On BC construct a right-angled triangle A BC having 
4 B= AC. With centre A and radius AB describe the 
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segment BDEC. Trisect the angle BAC and produce the 


| their hammering effect on the rail, are 


| 
with | 


ted 


London and North-Western Railway. Balance weights, 
+1 limi: 





wf 
or néarly so, whieh would allow more weight to be put on the | 
driving wheels than could otherwise be permitted. 

The heating surface worked’ out to 1668 square feet for the 
tubes and 171 for the fire-box, a total of 1839. Nowadays, of | 
course, those figures would be modified by the introduction of a 
superheater. _The bogies are of the simple Stirling pattern 
without side play, the pivots being set in towards the driving | 
wheels as in the 8it, Great Northern Railway engines. Alto- 
gether, I think, it will be conceded that the resistance would be 
phenomenally low, the engine being carried, so far as guiding is 
concerned, on two plain bogies. Moreover, in spite of the four 
cylinders, by using the modified Hackworth gear, which I have 
described on previous occasions in THE ENGINEER,* only two 


| excentrics are needed, which would be fitted with ball bearings. 


i 


trisectors to cut the segment at Dand E. Join D Y and EY. 


Then B Y D is one-third of the angle X Y Z. 


Cookley. J. G. CaLiinay. 


We do not reproduce our correspondent’s proof, as it contains 


an obvious error. He has clearly been misled by the fact that 


the angle accidentally chosen for trisection is approximately | 
It can readily be shown that if the angle to be trisevted | 


45 deg. 
be » then the angle B A C should be 2 ¢, and not 90 deg. in all 
cases. In general, therefore, it will be just as difficult or 
impossible to trisect the angle B A © as the angle XY Z. The 
construction, however, is of interest, for it makes the trisection 
of a given angle dependent upon the trisection of another angle 
twice or half the size of the given angle, and therefore suggests 
the possibility of a process for trisecting a given angle to any 
rsquired degree of accuracy by multiplying it or dividing it by 
two—or some other factor—until an approximately. trisectible 
angle is obtained.— Ep. ‘THE E.] 


A RACING LOCOMOTIVE. 


Str,—For half a century the railway engine maintained its posi- 
tion as the speediest method of locomotion man could achieve. 
It then had to give place to the motor car and the aeroplane ; 
the former, however, merely beating it, so far as speed over 
the ground is concerned, when specially built for racing pur- 
poses. In these days when aeroplanes are being employed for 
carrying passengers and mails, it is worth pointing out that the 
locomotive could have put up a much better fight if it had not 


The stresses onthe valve gear and the energy absorbed by it 
° 


pinion direct by return connecting-rods. As it is now fairly 


| well-known that Richard Trevithick, jun., had a locomotive 


running in Loridop,in, 1808, and as that.locomotive hada single 


| verticdl cylinder driving a pair of adhesion wheels’ by return 


eonnecting-rods, I would be glad to know if any of your readers 
can establish a connection between these two locomotives and 
clearly ‘demonstrate that the first Blenkinsop engine was a 


| Trevithick design. 


There is no reason to suppose that the artist who made the 
original of: the engraving delineated other than what he saw ; 
consequently, there can be no question of the engine having 
existed: Possibly some of your readers in the Leeds district 
may be able to throw some light on the matter. 

Ih any ¢ase, the characteristic vertical lever for operating 
the four-way cock of the Blenkinsop engine is indicated quite 
clearly, and that would appear to indicate the “‘ square box 
and tumbler”’ applied by Matthew Murray, which George 
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DENDY-MARSHALL’S PROPOSED EXPRESS ENGINE OF 1920- 


would be considerably reduced if the bodies of the valves were | 
made of aluminium, which may be found to be feasible, if a 


' method of treatment now under investigation renders it proof 


against the action of the steam. 

Fig. 1 is a reproduction of a sketch made at the time. The 
outline in Fig. 2, which gives the principal dimensions, shows the | 
shape I should adopt now. Critics may say that the appearance | 
is spoilt, but 1 can remind them that, as was pointed out in THE 


| Engineer for January 2nd last, improvements from an aero- 


dynamical point of view in the shape of the Vickers-Vimy 


bomber, which it was found possible to make in changing over 


heen expected at the same time to pull an ever increasing weight. | 


If it paid the railways to carry a strictly limited number of 
passengers or mail bags at a much greater speed than that of the 


ordinary express train—of’course, at special high fares—there | 


is no doubt @ good deal could be done in that way on favourable 
lines, especially at night, when the ordinary traffic would be less 
dense, 

It is possible, therefore, that the accompanying illustration of 
a design I sketched out in 1905 may be found of some interest 
and considered worthy of being put upon record. 
worked upon was to consider the special features of engines which 
had been famous for their speed in the past, and to utilise such 
as seemed suitable; but, above all, to produce a simple and 


The principle | 


from war to peace conditions, increased the speed by 10 miles an 
hour. 

The form of smoke-box, as some of your readers may remember, 
has been recently discussed, but the chimney is now made public 
for the first time. The shape shown is intended to take advan- | 
tage of the upward current of air that exists in the immediate | 
vicinity. In the case of an airship the air is pushed outwards | 
in all directions, but when a body is traveling along the surface | 
of the earth or water the air cannot escape downwards, and there | 
is consequently a resultant trend upwards. This is a well- 
recognised fact, and has éven been proposed as an explanation | 
of the soaring of birds following a steamer, though the compara- 
tively low speed of the latter would hardly be likely to produce 
currents sufficiently powerful to support the theory—or the 
birds. This chimney is shortly to be tried, and measurements 
of the smoke-box vacuum with steam cut off will prove whether 
it is of any practical value or not. 

I feel that an apology is perhaps due for occupying so much | 
space by describing an engine that has not been built, but think | 
that it is only fair to the locomotive in these days of ** commercial 











straightforward engine with low tractive resistance and large 
boiler capacity. The celebrated Bristol and Exeter engines are 
among the first that come to one’s mind in connection with 
speed, and their wheel arrangement of two bogies and a single 
pair of driving wheels without flanges, which made the way easy 
to obtain a large boiler, was adopted without hesttation. A com- 
promise had to be come to between the size of driving wheel 
and boiler diameter and height ; these were fixed at 8ft., 4ft. 
Jin, and 9ft. respectively. The fire-box is entirely clear of the 
driving wheels, the inside frames stopping short at the transverse 
member in front of the fire-box ; while the latter fits in between 
the outside frames, with a width of 6ft. Sin. The taper part of 
the barrel is symmetrical instead of being horizontal at the 
bottom, as is usual, which would be good for the circulation. 

The locomotive is provided with four simple cylinders, the 
steam distribution .being effected by two piston valves, on the 
system afterwards put into practice in the “ Prosperg,” on the 














aeronautics ” talk to point out what could be done. And, it 
seems to me, there is a very considerable interest, of an academic 
nature perhaps, attached to the design of a locomotive corre- 
sponding to a racing ear, and I hope to have succeeded in pro- 
ducing the “last word.” But perhaps your correspondence 
columns will contain valid criticisms and someone else may be 
able to suggest improvements. 
February 21st. 





C. F. Denpy MARSHALL. 


| 


MISSING LINKS IN THE HISTORY OF THE LOCOMOTIVE. | 


Sm,—I have recently seen an engraving of: the coal staith 
in Meadow-lane, Leeds, dated 1829, which shows a Blenkinsop | 
rack rail locomotive, with one vertical cylinder driving the rack 





* June 20th, 1913, and February. 23rd, 1917, 


'excentric gear. 


\-eate direct with the secretary 


Stephenson copied and applied to all his engines until Nicholas 
Wood taught him the use of an excentric. 

Those of your readers who. have a copy of Colburn’s ‘‘ Loco- 
motive Engineering’. may be interested enough to re-read 
the opening column of Chapter TII., and ask themselves how 
much lap was needed on the valves used with Nicholas Wood’s 
Also they might ask if it was possible to have 
any lead. Colburn, of course, says: ‘* There must have been a 
great amount of lead on the -valves or else considerable lap.” 
In my opinion, Nicholas, Wood knew what he was doing when 
he applied excentrics to locomotives, and Colburn did not 
when he wrote about them. 


Glasgow, February 14th, Jas. DuntLop. 


THE PATENT-OFFICE LIBRARY, 


Srr,— As you were instrumental in advocating an extension 
of hours last year at the Patent-office Library, 1 beg to inform 
you that since December Ist the library has been open from 


| 10.a.m, to 8 p.m. every weekday, holidays and Sundays excepted. 


I cannot recall to mind that the extension of time has been men- 
tioned in your paper, and you will regret to hear that the attend- 
ance in the evening is not what it should be. Probably your 
readers do net know of the extension, and may 1 ask you to 
kindly make it known to them by publishing this letter. 
A. M. BusHe.e. 
Ravenscourt Park, W. 6, February 18th. 








STANDARDISATION OF GEARS FOR MACHINE 
TOOLS. 


At the request of the Machine Tool Trades Association, 
a conference, under the xgis of the British Engineering 
Standards Association, has heen arranged to diseuss the 
question of the standardisation of gears. Primarily, its 
purpose is to give the industry an opportunity of discuss- 
ing the problems which beset the subject with a view of 
deciding whether standardisation in that field would be 
practicable, and, if so, to what extent it could be carried 
out with beneficial results. 

The subject of gears generally appears to be in itself one 
of great complexity, covering too large a field to make it 
susceptible of any great degree of genera! standardisation. 
It is probable, therefore, that whilst the conference will, 
in the first instanee,, be obliged to-take a brief survey of 
the whole subject, any proposed investigation from the 
point of view of standardisation will have to be narrowed 
down to attacking a few definite points in some particular 
branch of the industry. 

It is understood that American manufacturers are 


| devoting considerable attention to the question, and as the 


British Engineering Standards Association is in close com- 
munication with the American industry through the 


DENDY-MARSHALL’S PROFOSED EXPRESS ENGINE OF 1905 | American Engineering Standards Committee, such a con- 
| ference as is now proposed should do much to bring British 


manufacturers together at a most opportune time, as well 
as to promote Anglo-American co-operation on what is 
acknowledged to be a most important subject to the indus- 
tries of both countries. 

The conference is to be held under the direction of the 
Sectional Committee on Machine Parts, their Gauging and 
Nomenclature, on March 5th next, at 2.30 p.m., at the 
Institution of Civil Engineers, Great George-street. S.W. 1. 


| A large number of invitations has already been issued 


through trade and technical associations. Individual 
experts—or firms—however, who have not received a 
communication with regard to the conference and who are 
directly interested in the question, are invited to communi- 
y of the British Engineering 
Standards Association, 28, Victoria-street, S.W. 1. 
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The Submarine Depot Ship Platypus 


No small share of the credit for the high standard of 
efficiency maintained by the British Navy throughout 
the late war must be given to the depét and auxiliary 
vessels, which ministered to the needs of the combatant 
fleet and enabled it to keep in a state of instant readiness 
for action. In common with so many other naval reforms, 
the creation and development of this subsidiary branch 
of the service was due to the initiative of Admiral of the 
Fleet Lord Fisher, who brought it into being during his 
term as First Sea Lord from 1904 to 1910. His aim was 
to make the commissioned fleets, squadrons and flotillas 
as far as possible self-contained and self-supporting, thus 
doing away with the necessity of frequent visits to a base 
for supplies and minor repairs. Each flotilla of destroyers 
or submarines was provided with its own depét or “* mother 
ship,”’ which vessel, being a sea-going ship, could accom- 
pany her charges from port to port, carrying fuel, stores, 
accessories, &c. Each depét ship had, moreover, a well- 
equioped machine shop, competent to undertake light 
aud medium repairs. 

The advantages of this system and its beneficial effect 
on the war readiness of the Fleet are too obvious to need 
emphasis. It may be said to have practically doubled 
the efficiency of the destroyer and submarine fiotillas. 
Without it we should have been in a parlous plight for 
the first year or two of the war, when the shortage of 
destroyers and submarines was so acute that every boat 
had to be worked to the extreme limit of its endurance. 
Thanks to the depét ships, and—it need hardly be added— 
to the skill and devotion of their officers, artificers and 
men, the boats were kept in first-class condition despite 
the large amount of patrol work they performed, and the 
time they spent in dockyard was reduced to a minimum. 

At the close of the war there were no less than twenty- 
three depét ships in attendance upon the destroyer and 
submarine flotillas. Some of these vessels were converted 
merchantmen, others were old cruisers, such as the Blake, 
Blenheim, St. George, Thames,and Forth, while a few had 
been built especially for the service. Among the latter 
was the Platypus, a submarine depét ship, and the subject 
of our illustrations on page 222. This vessel was laid down 
at Clydebank by John Brown and Co., Limited, on Septem- 
ber 2nd, 1914, to the order of the Australian Common- 
wealth Government, as a parent ship for the submarine 
flotilia of the Royal Australian Navy. During construc- 
tion, however, she was taken over by the Admiralty, 
the original design being modified to ineorporate the 
special requirements of war service. Her principal dimen- 
sions are :—Length between perpendiculars, 310ft.; length 
over all, 325ft.; breadth, 44ft.; depth to upper deck, 
27ft.: draught, 15ft. 8in.; displacement, 3500 tons. It 
will be observed from the engraving that the forecastle 
deck extends well aft, for about two-thirds the length of 
the ship. This feature was embodied to enlarge the 
living quarters—an important consideration. in view of 
the fact that the vessel is designed to accommodate 
officers and men of the torpedo craft attached to her when 
serving at a distant base. The officers’ quarters are 
situated on the upper and main decks aft, and include a 
ward-room and a smoking-room; while the crew are berthed 
forward on the upper and main decks. Accommodation 
is provided for a few spare ratings from the fiotillas, and 
special attention has been paid to the sick berth arrange- 
ments, which are roomy and comfortable. The repair 
facilities include a smithy, a foundry and gunners’, 
electricians’, and engineers” workshops, in addition to the 
usual stores. Ample stowage is provided for oil fuel, 
fresh water, stores, ammunition, and spare parts for 
destroyers and submarines. 

The propelling machinery consists of two separate sets 
of triple-expansion reciprocating engines with condensers. 
There are four boilers of the cylindrical return tube type, 
arranged to burn coal and develop power for a speed of 
15 knots. They are situated in two compartments. 

The Platypus was built to Lloyd’s Register and the 
Board of Trade requirements in the highest class. Com- 
missioned in March, 1917, she rendered valuable war 
service for nearly two years. 

It is understood that she has now reverted to the Royal 
Australian Navy as a tender to the submarine flotilla, 
which comprises six large ocean-going boats of the “J” 
class, presented to Australia by the British Admiralty 
at the close of the war. Displacing about 1800 tons, and 
with a surface speed of 19 knots, they are the fastest 
internal combustion engined submarines in existence. 








AUSTRALIAN NOTES. 


Sypney, January 7th, 1920. 

Ir has been pointed out in this State that owing to 
the abnormal increases in the rate of wages fixed by the 
Government, the minimum wage for adult unskilled 
Jabour now being fixed at £3 17s. per week of forty-eight 
hours, with skilled labour at a correspondingly higher 
proportion, the result would he suicidal, as it would affect 
the working of many low-priced industries. A striking 
example of the truth of the contention is now forthcoming. 
The Lithgow (N.S.W.) Ironworks, employing over 3000 
hands, has been compelled to close down owing to the 
excessive increase in the railway freight charges, which 
were suddenly brought into operation on January Ist. 
Lithgow is situated about 94 miles from Sydney, and over 
that distance all finished products have to be carried for 
export. 

The new rates brought into operation this year have 
been advanced to the following degree :—On raw products : 
Tron ore and limestone carried 106, 128, and 179 miles 
have been advanced from 21j to 23 percent. On finished 
products: Pig iron for export, 104 per cent. increase ; 
pig iron for Sydney, 59 per cent. increase ; steel bars and 
sheets, 153 per cent. increase. As it was always under- 
stood that it was the Government’s intention to encourage 
manufacturing enterprises away from the sea border, it 
was on that understanding that these works were started 
in that locality. 





all being, interconnected to provide for emergency. 
The high-service system, which is the largest of the 
districts, was until recently fed by gravity from an 
open reservoir of 16,000,000 gallons capacity, which 
was built in 1888 and is about 1} miles north of the 
| city boundary. The reservoir is now supplemented 

TuE city of Saint Paul, the capital of the State of | by a covered 30,000,000-gallon reservoir—the first 
Minnesota, obtains its water supply from a series of | half of a reservoir of 60,000,000 gallons capacity— 
lakes of varying size which extend to the northward) which was put in service in 1919. 


High-service Reservoir at Saint 
Paul. 


No. I. 
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FIG.1—RELATIVE POSITIONS OFTLOLD AND NEW 


of the city over a distance of about 20 miles. Their; In 1882 the city purchased the original water- 
drainage area is about 140 square miles, and is so | works plant, which had been built by a private com- 
situated that water of quality suitable for all domestic | pany, and since then the water supply affairs have 
purposes is supplied without treatment. A filtration | been under the administration of a Board of Water 
plant is to be built, however, as a precautionary | Commissioners. With a population of 280,000 the 
measure. | water consumption now averages 17,000,000 gallons 

The lakes are divided into four groups by natural} per day, nearly 61 gallons per capita. Metering is 
low ridges and by}dams, and are connected by a/ applied to 91.8 per cent. of the services, to 97.7 per 
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FIG. 2—PLAN OF FIRST HALF OF NEW RESERVOIR 


system of canals and conduits. Three of the groups | cent. of domestic and industrial consumption, and to 
have pumping plants to force water over the higher | 65.8 per cent. of the total consumption. The city 
elevations. In summer the pumps also draw an/| waterworks supply only about 60 per cent. of the 
additional supply from wells, which is used both to total amount of water used, the balance being from 
supplement the lake supply and to lower the tempera- | private artesian wells which mainly serve large indus- 
ture of the lake water. The distribution system of | trial consumers. 

the city is divided into four districts : high-service | By 1906 it had become evident that there was need 
district, low-service district, and two special districts, ' for increasing the water supply and materially 
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improving the waterworks system. No action was 
taken by the city authorities, however, until the con- 
ditions existing during the hot and dry summer of 
1910 compelled immediate steps to cope with the 
emergency. Artesian wells were then drilled into 
the deep bed of sandstone underlying the city, thus 


together with an enlarged conduit and additional 
pumping machinery. He planned also a covered 
high-service reservoir of 60,000,000 gallons capacity, 
so designed as to form two duplicate basins, one of 
which—for 30,000,000 gallons—was to be built at 
once and the other at some future time. 


or 300ft. above city datum. This reservoir, which 
was completed in 1918, is 432ft. by 425ft. in plan, 


26ft. deep, and is designed for a depth of 24ft. of water. 
It is of reinforced concrete with a floor of inverted 
groined arches carrying columns which support a 
groined arch roof. The general arrangement is 
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FIG, 3—VERTICAL CROSS SECTION 


tapping the underground waters. This additional ) 


supply afforded relief for a time, but while the water 
was of good quality it was extremely hard, and as 
the wells tapped only a limited water area they could 
not be relied upon to furnish any large permanent 
increase to the supply. For that reason, together 
with the cost of the water softening plant whieh would 


Mr. Hazen further recommended the construction 
of a mechanical filtration plant, including coagulating 
basins, a pure water reservoir, an aerator, and a wash 
water basin. The Board of Water Commissioners 
did not consider it practicable to finance the con- 
struction of the whole of the suggested plant, but as 
there was need for low-service storage it was decided 
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FIG. 4—CONSTRUCTION OF WALLS, 


be necessary in connection with a permanent supply 
of hard weil water, it was realised that such wells 
could not be considered as a permanent source for 
the future supply for the city. No further steps 
were, however, taken until;1912, when it was proposed 
to construct additional reservoirs for sedimentation 
and storage. 
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THROUGH THE RESERVOIR 


shown in Fig. 1, while Fig. 2 is a plan of the first half 
of the new reservoir. 

Three sides have inclined walls supported on 
buttresses, while a vertical wall on the fourth side 
will form the partition between the two basins of the 
final 60,000,000-gallon reservoir. The walls are 
covered with an earth embankment and the roof is 
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eS] Mouth of AC Outlet Drain 


to build the two coagulating basins and use them as 
low-service reservoirs until the complete plant should 
be built. Each of the basins is to be 226ft. by 228ft. 
in plan, having a capacity of 3,500,000 gallons and 
covered with a flat slab concrete roof supported by 
columns. 

To meet the requirements for increased supply and 
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FIG. 5—ARRANGEMENT OF DRAIN PIPE AND 


“Prior to undertaking this improvement the Board 
of Water Commissioners engaged Mr. Allen Hazen 
as consulting engineer to make a thorough investiga- 
tion of the question of increasing the water supply 
and the waterworks system. His report recommended 
certain changes at the lakes to increase the storage, 





























Concrete Outlet Pipe 
Section through South Wall! 


FLOOR AND ROOF OF BESERVOIR 


covered with earth and finished with grass and 
shrubbery. Water is delivered from the pumping 
station by iwo electrically operated centrifugal pumps 
each having a capacity of 7,500,000 gallons and with 
an efficiency of 72 per cent. for motor and pump com- 
bined. 

As the floor of the reservoir had to be constructed 
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higher pressure, consequent upon the growth in 
population, plans were made and contracts let in 1916 
for a new high-service reservoir of 30,000,000 gallons 
capacity, it being the first half of the double reser- 
voir as recommended by Mr. Hazen. It is adjacent 
to the old reservoir, but at an elevation 15ft. higher 


in @ very pervious formation of sand and gravel the 
excavation was carried down below the floor level to 
permit of placing a mat or blanket to prevent loss 
of water by leakage through the subsoil. A 6in. bed 
of lean concrete was proposed at first, but in view of 
its cost experiments were made with a clay that was 
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available im large quantities. It was adopted, as it | 
proved to be satisfactory and much less expensive. 

A 24in. blanket of clay was used. It was made up | 
of four layers 6in. thick, each layer being sprinkled | 
and rolled by a 15-ton roller giving a load of 300 Ib. | 
per lineal inch of tread of the main rollers. 

Upon this clay bed was laid the concrete floor, | 
which consists of inverted groined arches in rectangles | 
16ft. by 16ft., at the intersections of which are footings | 
for the roof columns, 20in. square. These arches are | 
formed on parabolic curves having a rise—or depth— 
of 2lin, The thickness of the concrete is 6in. at the 
crown or bottom of the areh and 27in. at the column 
footings, the underside of the floor being a flat surface. 
The construction of the side walls, fleor, and roof is 
shown in Figs. 3 and 4. 

Tn the floor at the centre of the reservoir is a drain 
opening into the elbow of a 24in. pipe laid beneath 
the floor, as shown in Fig. 5. In this pipe is a sluice 
valve operated by a vertical shaft or stem extending 
up through the reservoir and having its upper end in 
one of the manholes of the roof. A Gin. cast iron 
drain leads under the floor from the inlet gate chamber 
to the central sump of the main drain. To provide 
against leakage at the several construction joints in 
the floor and footings each joint is filled with a cypress 
strip fin. wide and 3in. deep. These were set in the 
moulds or forms and secured by 16-penny_ nails, | 
which were then embedded jin the concrete poured | 
behind the strips. In this way the strips. were held 
in place until concrete was poured against them on | 
the opposite side, _ This detail also is shown in Fig. 5. | 

For the side walls of the reservoir—Fig. 4—several 
designs were studied from the standpoints of both 
stability and cost. These designs included walls of 
the gravity, buttress and counterfort types. It 
appeared at first as if the gravity type would best 
meet the conditions, in view of the thrust from the 
roof arches and the pressure of the water. Further 
study, however, led to the development and adoption 
of a design of the buttress type, shown in the accom- | 
panying illustrations. The design is in general similar 
to that of the hollow concrete dams which have been 
built extensively in the United States during recent | 
years. It has an inclined wall or deck supported by 
piers or buttresses resting upon a continuous s'ab. 
With the reservoir full the weight of water upon the | 
deck adds to the stability of the wall. The arch 
thrust of the roof is taken by a heavy horizontal | 
beam formed at the top,of the wall, and is thus trans- 
mitted through the buttresses to the foundation slab, | 
the load upon which is so distributed as to avoid any | 
undue pressure upon the subsoil. 

Lateral sliding of the foundation slab of the wall | 

“induced by horizontal pressure is provided against by | 
longitudinal ribs or beams under each edge of the slab, | 
these beams being formed in trenches in the soil | 
beneath the slab. To provide against sliding of the | 
buttresses upon the slab the latter is made with a | 
notched top surface where the buttresses are built, | 
so that when the wall was completed any such outward | 
sliding movement could only occur after the shearing | 
of the interlocked concrete surfaces. While an earth | 
embankment is built against the walls and fills the 
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FIG. 7—SECTIONS OF CENTRE WALL AND ITS 


space beneath the inclined deck, there is no depen- 
dence upon it for stability or as resistance against 
sliding or bursting. 

The side walls are approximately 26ft. high and 
they have an inclined deck from Qin. to 18in. thick 
supported by triangular buttresses 12in. to 18in. 
thick, which rests on the foundation slabs. The latter 
are spaced 16ft. centre to centre and themselves rest 
on a 26ft. foundation slab having a thickness of from 
18in. to 24in. The inclination of the deck is about 
1 horizontal to 1.66 vertical. 

Copper flashings are used to seal all construction 
joints in the inelined deck -and thus prevent leakage, 
while permitting of expansion and eentraction move- 
ments. Fig. 6 shows the eonstruction of these, joints, 





SUPPORT FOR ROOF 


On the face of the deck at each such joint is a sheet of 
copper 12in. wide and 254in. long, with the sides bent 
so as to form a channel Ijin. deep, the sides being 
embedded in the concrete and having flanges which 
are anchored behind the steel reinforcing rods, Along 
the middle of the sheet is formed an upstanding semi- 
circular bead or groove, which comes directly over 
the joint and has suflicient flexibility to take up any 
movement of the wall slabs caused by expansion and 
contraction. Asphalt is placed between the copper 


| plate and the conerete. 


For the dividing wall between the present and 
future basins a design was made for a wall of the 
buttress type having an inclined deck on both sides, 


water in the interior is being’ lowered rapidly by 
heavy consumption or for cleaning the reservoir. 








Automatic Arc-welding Machine. 


THE automatic are-welding machine which is ilhus 
trated in the accompanying engraving has recently bee: 
introduced by the General Electric Company, of America 
It has been designed to take the place of the hand-con 
trolled electrode, and it embodies a pair of feed rollers, 
which are driven by a smal] direet-current motor, and 
which draw in and deliver to the are a steady supply ot 

















AUTOMATIC ARC-WELDING MACHINE 


but the estimates showed that the cost. would be 
prohibitive. The more economical design which was 
adopted is a cantilever gravity wall of inverted T 
section, having a stem 26ft. high and a base 28ft. 
wide, so that—like the side walls—its stability is 
increased by the weight of water upon the base. 
Fig. 7 shows this wall and its support for the roof 
arches. 

A rib or beam beneath the bottom slab of the wall 
forms an anchor resistance against lateral sliding. 
Vertical steel plates gin. by 12in. in the middle of the 
wall are used at expansion joints. The top of the 
wall is enlarged to form a seat for the groined arches 
of the roof, which are keyed into a groove in the top 
surface of the wall. This wall, like the hollow walls, 


is capable of taking the thrust from the archés without 


Construction pout 
beginning of series 





Swain Se 


ARCHES OF RESERVOIR 


any assistance from the embankment built against | 


it, which will be removed when ‘the time comes for 

the construction of the second and adjacent basin. 
In the design of the walls they were made entirely 

self-sustaining under the stresses of maximum working 


conditions with the reservoir full and empty, no | 


dependence, as already stated, being placed upon the 


earth embarikment which surrounds the resefvoir. | 


For the reinforcement sufficient steel was placed in 


the inner faces to withstand at any depth an outside | 
hydrostatic pressure equal to the head of water at | 


that point. _Allowance was made for water leaking 
through ,the concrete and being unable to escape 
through the clay embankment, under which con- 
dition there would be a réversal of stress when the 


wire, automatically maintaining the correct working 
distance. The whole arrangement is controlled from a 
small panel. 

The welding head, which is held by a support with a 
certain amount of hand-regulated adjustment, consists 
of a steel body carrying the feed rolls and straightening 
rolls, which are both adjustabie for various sizes of wire. 
The arm and the driving motor are supported on a gear- 
box containing gears.which give three gear ratios, so as to 
extend the range of the device while allowing the motor to 
operate at its most favourable speed. The control 
panel carries an ammeter and voltmeter for the welding 
circuit, as well as rheostats, a control relay, and the con- 
tactors and switches for the feed motor. It is possible to 
start and stop the equipment from the work by a pendent 
push button, but adjustment of the feed conditions must 
be made from the panel. 

The adjustment for are conditions by regulation of the 
speed of the feed motor, as the are voltage varies, is effected 
by the panel equipment. The result, it is said, is a 
practically steady arc, which is greatly superior in smooth- 
ness of operation to any hand-controlled are, so that the 
speed of welding is consequently increased. 

The whole apparatus is mounted on a base which can be 
bolted to any form of support, so that a variety of working 
conditions can be met, but provision must be made for 
carrying the are at uniform speed along the weld: For 
instance, for straight seams a lathe or planer bed:may be 
used, while for circular work a lathe or boring mill may be 
employed. However, the local conditions will dictate 
| the method to be followed. 
| The device is especially intended for use in cases in which 
| a large amount of routine welding has to be done, and the 

makers claim that with it a speed of from twice to six 

times the speed possible with skilled hand operators is 
| obtainable, the welds being uniform and of improved 
| quality.. The machine is adaptable for welding the seams 
| of tanks and plates, for rebuilding worn or inaccurately 
| turned shafts—as shown in the illustration—for rebuilding 

worn treads and flanges of wheels, and for many other 
| kinds of work. The illustration shows the diameter of a 

14in. shaft being inereased by jin. It will be realised, of 
| course, that the shaft is revolved slowly in.the lathe 
| while the welding is in progress, the machine being moved 
| along just as a tool is fed. 





| 


| -Mepats ror WorxmEN.—Herbert Morris, Limited, Lough- 
| borough, have a they made to their workmen 
| as far back as 1915. In June of that year they told them that 
| they—the firm—would commemorate in a permanent fashion 

the efforts which were Lae | put forth to serve the country’s 
| interests in the great trial of strength then going on. On the 
| declaration 6f peace.the firm decided to prepare a number of 
| specially designed medals for presentation to those men recom- 
| mended by the works manager as having put forth special efforts. 
| Altogether 155 medals—five gold, a hundred silver and fifty 
| bronze—were presented to the workmen last week-end. The 
| bronze medals were awarded to those who from the nature of 
their work could not —_— for the gold and silver mementoes, 
but who, nevertheless, their greatest efforts in the united 
object. In the absence of the founder of the firm, Mr. Herbert 
Morris, who is abroad, owing to ill-health, the medals were dis- 
| tributed by Mr. W. H. Purnell, the senior director. On one side 
| of the medal appeats the figere of Mr. Morris, in rélief, with 
| the words“ Garry On,” ane on the other side the words ‘‘ In 
appreciation of services, Herbert Morris, Limited, Empress 
Works, Loughborough.” The name of each recipient is engraved 
round the edge of his medal. 
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Railway Matters, 


Tus East Coast fleet of the Lancashire and Yorkshire 
Railway, which survived the war, has now been returned 
to service and the cargo boat services to the Continent 
have been generally restored. 

THE sup on.therestored line between Dover; and 
Folkestone is said to be, for the moment, quiescent. But 
the South-Eastern and Chatham officers fear that another 
railway line may possibly have to be laid at some future 
date should the slip again become active. 


So long as France, Belgium, and the other European 
countries suffer from a want of coal and a scarcity of rolling 
stock it will not be possible for British railways to restore 
their former continental services. They are, however, 
hopeful that before long it will be practicable to do so. 


Ir is announced that the directors of the North-Eastern 
Railway Company have appointed Sir John Rumney 
Nicholson, C.M.G., M. Inst. C.E., M.I. Mech. E., to the 
position of docks engineer. Sir John Nicholson was until 
recently chairman and chief engineer to the Singapore 
Harbour Board. 

Ir is announced that Sir Francis H. Dent, general 
manager of the South-Eastern and Chatham Railways 
Mates Committee, will retire from that position on 
March 3lst, at his own request, and that he will be suc- 
ceeded by Mr. Perey C. Tempest, the present chief engineer, 
who will hold the joint offices of general manager and chiet 
e ngineer, 


Seay dolgteg, aaaiaes Lancashire and Yorkshire 


Rail chairman . bath 
hl in this ee of our issue of Sis todliapins 


that the busy line between Manchester mT Obie 
is to be converted to electric traction. << conversion 
will actually extend beyond Oldham, viz.,; to Shaw, and 
will include the Royton branch, 


TE collision on December 21st last at Tepton Ju Junction, 
on the Midland Railway, between a ——— and a 
slowly moving goods train was, according to a ge Hall’s 
report, due to a signalman irregularly “ clearing 
for the latter by confusing it with a previous pay ion 
This irregularity was in part contributed to by a felephone | smo 
recorder failing in his duty. 

Ly 1913 the London, Brighton and South Coast Railoay 
carried 80 million passengers ; last year the number was 
106 millions, or over 30 per cent. more. The train 
was, however, 27 per cent. less. After allowing for 
50 per cent. increase in er fares, there was an 
increase of 24 per cent. in the London and Brigh 
senger traffic and of 27 per cent. in the omiona and ie 
bourne, 

Ar most of the annual meetings of the railway companies 
now taking place the statement has been made that a 
committee of the Railway Companies’ Association has 
been appointed which is in close cnatant with the Ministry 
of Transport, and that it has been agreed that before legis- 
lation is introduced as to the future of the railways the 
Government will consult with the Railway Companies’ 
Association through this committee. 


It was stated at the annual meeting of the North 
British Railway Company that the railway companies 
were about to draw ‘en aibendlan of the Government to 
the serious increase in thefts on the railways. In the case 
of the North British Company claims for goods stolen in 
1913 were 861, and in 1918 they were 28,144. In respect 
of whisky stolen in transit alone the company had been 
paying about £100 a day in compensation. 


Some of the new rolling stock of the Metropolitan Rail- 
way, described in our issue of January 2nd, is now running 
in the Inner Circle service. At Mansion House Station we 
noticed the other day one objectionable feature. The 
westbound trains come to the platform there on the “‘ off ’’ 
side, and the doors therefore open against the direction of 
the train. As passengers, at busy times, stand close to the 
platform edge in order to enter the compartments quickly 
there is a possibility of their being hit by the open doors. 

Tue dividends recently announced by the railway com- 
panies of the United Kingdom show, as a natural result of 
the guarantee of the net receipts as in 1913, little variation. 
The single increases made in some instances are mostly 
due to interest on investments of sums in suspense. As 
compared with rile » following changes are announced : 

~Great Eastern, 2} to 2?; London and North-Western, 
7 to 74; London and South-Western, 5% to 6; London, 





Chatham and Dover, second Fala 1} to 4; South. 
Eastern dred 2. to. 745 deferred, 4} to 4}; 
North British to 1}; and North. Eastern, 


7 to 7. tlhe Highteed hae has fallen from 2} to 2}. 
mh ras of the demurrage incurred by traders on railway 
tru for the month of December are now available. 
They show an even worse result thanthose for previous 
months. The detentions at cotinine and on shipment 
traffic at docks were 20 per cent. ‘than in the month 
of September, and though as a slight improvement 
in the release of wagons at: » sidings the delays were 
‘of December 





still very heavy. Altogether fo. ie 

the number of wagon develo ‘usual | 
free periods was 365,533, as 340, 787 ays lost on the 
same basis in September, assumption that each 
wagon so detained would hav @ journey in six days 


that is equivalent to 61,000 ¥ n journeys, or @ loss of 


carrying capacity of nearly half a million tons in one 
month. 

Tue reference to 1] -tursiig cighal: Milas le 
Major Hall’s report on the collision of November 1 
Wakefield, mentioned in this column .of r 
February 6th, reminds us that the use of tHtese 
England was originated by Mr. ynar Wilsor 
brought some—the Dodson—from the Unite 
April, 1903, which were tried on the Grea 
London and South-Western. The Dod 
faults which its successors and rivals. overdé 
gave results which led to a revolution in 
lighting. _At Wakefield alone, for instance, 
in use. The Great Western has 20,000 such 
Germans soak the wicks of their-Jong-burning Jamps— 
saltpetre; and they not only give a better light as a result, 
but the wicks do not char. 














Notes and Memoranda. 





AN extensive series of experiments has been carried out 


by the United States Bureau of Public Roads with the 
object of measuring the impact. of motor wagon wheels on 
the road on passing over inequalities in the surface. The 
tests were made with a 3-ton vehicle having solid rubber 
tires and the impact measured by the compression of 
copper cylinders. The results show a tendency towards 
an increase of the impact as the speed of the vehicle is 
raised, and also that the impact was greater when the 
wagon was driven over the obstacle than when it was 
allowed to roll freely over. 


THE cause of a boiler explosion, which occurred recently 
in Chicago, is attributed by Power to ice in the vent pipe 
of the safety valve and perhaps in the body of the valve 
itself. It is evident that such,an occurrence is entirely 
possible and discovery of frozen vent pipes on the other 
boilers in the same plant that had been shut down for 
washing and inspection goes a long way toward confirming 
the foregoing supposition. With a complete set of new 
tubes, and the boiler reported to be in excellent condition 
otherwise, and apparently so from the appearance of the 
metal at the breaks in the flange of the tube sheet and the 
braces, it would appear that two safety valves free to the 
atmosphere shoul have prevented a dangerous pressure. 
It is certainly an i cause of boiler aliens: but 
one that should opepel wn taken inte account in severe weather. 
Late types of valve would have relieved the boiler, 
notwithstanding a caked vent pipe. 


Ar the Don Valley Brick Works in Toronto there are 
certain beds of stony clay interbedded with the stoneless 
clay, and both are worked . As the clay drops 
down through the rolls from the pug mill the stones 
are expelled by the rolls and the small ones go through to 
the machines and are crushed. This clay is used in the 
manufacture of end wire cut brick, and is burned in an 
Ste fired continuous kiln. The limestone particles 

ve surprisingly trouble in the burned product, 
Al's | coordi tothe Co ct Record. Sipeme ends sho eee? 


of burning to do in checking 
activity of the lime which be « 


smoky atmosphere and 
dition thigh emperetaree appear o The = 
L h temperatures appears to cause fusion ween 
of the lime particles and the surrounding clay, 
So eee 
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Miscellanea. 


Tue Belgian coal output in 1919 is reported to have 
been 18,486,700 tons, as against 22,840,590 tons in 1913, or 
only about 81.5 per cont. 


Tue development of the Griqualand West diamond 
mines, in South Africa, is being hampered by transport 
difficulties, and it is urged locally that a light railway 
should be constructed to tap the district. 


Tue Berkshire and Buckinghamshire County Councils 
propose to proceed with the erection of a new bridge to 
replace the present Albert Bridge at Windsor. It is 
anticipated that the river will be slightly widened at the 
spot. 

Tue building for the new South African Mint is to be 
erected on the site of the old Pretoria gaol in Koch-street, 
and the plans have been submitted to the Royal Mint for 
approval. It is probable that the machinery will take 
between six months and a year for delivery. 


Tae bore-hole which is being put down at Ridgeway in 
Derbyshire is to be abandoned, according to the Petroleum 
Times, on account of hot mineral water troubles met wit! 


at depth. The other puting d - manele satisfactorily, 
and the well at Hardstoft is ly producing. 

Some information has reeently been received by the 
Department of Overseas Trade in connection with the 
regulations of the Canadian Fire Underwriters and their 
bearing upon the sale of British electrical fittings in Canada. 
Some recommendations for the guidance of manufacturers 
have been drawn up in the light of this information. 

Tue Council of the Institution 9f Engineers and Ship- 





associate ; the first three | years, £1 
to £1 10s.; ditto thereafter, 7 10s. to £25s.; associates, 
£1 10s. to £2 5s.; students, 10s: to 15s.; life members, 
£25 to £40; life associates, £20 to £30. 

A new blast-furnace was blown in by the Weirton Steel 
Company, Va., U.S.A., 364 days after the work of erection 
had been commenced. The furnace is 92ft. high, and has a 
capacity of 25,500 cubic feet. The plant, all of which was 
completed within the year, includes three stoves, blowing, 
machinery, a pig casting machine, and bins for ore, coke 
and limestone, while it has been laid out so that two more 
prone ean be added without checking production. 


A NEW mate is to be built across the Batiscan River, 


ee NEW ) { cléctro-glating, described in a 3° with the of connecting Mentreal and Quebec by 
read by oO. P. Watts before the American: | road. The will have six steel through truss spans, 
189ft. ¢. to e. of bearings, and one steel through plate 


Chemical Society, comprises the immersion of iron for a 
few moments in an acidified solution of arsenious oxide. 
By.these means an adherent copper-plate may be deposited 
from an aeid electrolyte, but no adequate explanation has 
been offered for this unique effect of arsenic. Certain 
solutions of Tead and antimony may be substituted for 
the arsenic dip, previous to direct-current plating of copper 
on iron from copper sulphate. It appears to be impossible 
to obtain a perfect plate on iron from solutions of bismuth 
chloride by the usual methods of electro-plating ; but use 
of the arsenic or antimony dip is attended with the same 
success as in copper plating. The successful substitution 
of solutions of antimony and lead for arsenic, and the 
application of these dips to plating on iron with bismuth, 
show that the beneficial effect of the arsenic dip is not due 
to a property peculiar to arsenic alone, but is the result 
of coating the iron with a metal whose potential in acid 
solutions is so near to that of copper that it is possible to 
deposit a good copper plate upon it, yet whose potential 
is not so far below iron that it will deposit on iron in a 
powdery, non-adherent form. 


AN article in the Scientific American Monthly—the new 
form in which the Scientific American Supplement is being 
published—gives an interesting description of the arrange- 
ments used in the Waterside power-house, New York, 
to warn the staff of impending thunderstorms, which 
may have the effect of greatly increasing the load on the 
plant. Antenne are mounted on the roof of the station 
and connected to an alarum. At a time varying from 
two to seven hours, depending upon whether the path of 
the storm is direct or roundabout, the bell may begin to 
ring at intervals of from five to fifteen minutes, giving a 
warning of some distant atmospheric disturbance, indicat- 
ing a storm possibly 100 miles away. This is regarded 
merely as a preliminary warning, for as the storm ap- 
proaches the bell will ring more frequently. When about 
two hours away, the bell will ring about once every half- 
minute or minute; and when this occurs the reserve 
boilers are ordered into service and the auxiliaries of 
extra generating units are started and the generating 
units themselves may be run at low speed. The bell rings 
continuously about one-half or one hour before the storm 
reaches the city, and even at this time the sky may be 
unclouded to the eye, even of an experienced storm 
observer. < 

QUEENSLAND is an important producer of sugar ‘aka, | she 
and i ae. of the world-wide search of natural vegetable | to 
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girder bascule channel span of the Strauss type, 62ft. 
e. to c. of bearings ; the latter is necessary on account of 
the navigability of the Batiscan for small vessels. The 
total length will thus be 1211ft., while the cost will be 
some £40,000. 

AccorpDING to Fairplay, the demand for oil tank steamers 
shows no signs of abatement. It is estimated that the 
oil tank tonnage at present building and on order aggre- 
gates about 1,500,000 tons deadweight, and further orders 
are still being placed. In the United States about 275.000 
tons gross is being built for the U.S. Shipping Board and 
476,000 tons gross for private account, showing that over 
one-half of the world’s oil tank tonnage is being con- 
structed in American yards. 


We are informed that the Minister of Health has 
appointed a Committee to consider the present state of 
the law as regards the pollution of the air by smoke and 
other noxious vapours and to advise what steps are desir- 
able and practicable to diminish the evils still arising from 
such pollution. A Departmental Committee was appointed 
by Mr. Herbert Samuel in 1914 to inquire into this subject, 
and it had made some progress in taking evidence when the 
war broke out, and its proceedings were discontinued. 


THE Institution of Naval Architects offers the following 
scholarships for competition in 1920 :—Naval Architec- 
ture: Vickers (£150 per annum), Hawthorn-Leslie (£150 
per annum), John Samuel White (£100 per annum), Denny 
(£75 per annum). Marine Engi : R. L. Scott 
(£150 per annum), Denny (£75 per’ annum). These 
scholarships are open to British apprentices or students, 
and are tenable—-subject to the oe ge ems governing 
each scholarship—for three years at one or all of the 
following educational establishments :—Glasgow Uni- 


versity, Durham University (Armstrong College), Sietiverpool 
Ghaeewion , City and 


University, Royal Naval 
Guilds (Engineering) Calog (anton Fall particulars 
may be obtained from the tion of Naval 
Architects, 5, Adelphi-terrace, London, W.C. 2. 
Speaking to. the der: & the annual meeting 
of Crossley 3 ( ago, Mr. J. J. 
Carter, the m di con mule’ in favour of amalzga- 
mations in ‘engineering trade. He said it must be 
realised io with bh aoc) Be inereasing costs of production 


only wa; ive manufacturer could expect 
to decorve share of yee ri Sp 









world’s markets was to limit the 
aed guatly — the produc- 
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in internal ‘combustion 
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impossible to build that 





















howe, power. Extensions of S works 
were in hand which, when ted, would. treble the 
output of. Cp lngenay Premier works. At the Openshaw works 
engines five sizes of bt would be built insteaa 
of of toe ee ae ease before the war, but 

















4. | Horse-power would be 
| He also referred to the future 






3) Tipemess of top, and 
It is not very nate to generalise too much for 
calculation. and it is better to be on the conservative side 





the production of five sizes alone would-be at least 
ble the whole pre-war production. At the Erwood 
rk works, near S$ . engines from 3 to 30 brake 
on mass production lines. 
ibilities of the agricul- 
tural tractor-and to the acquisition of the business of the 
Saunderson Tractor Company by Crossley Brothers, 
Limited. 
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The Specification of Chemical Composition. 


THERE is probably no more vexed question in con- 
nection with specifications of engineering materials, 
and particularly of metals both ferrous and non- 
ferrous, than that which arises as to the desirability 
or otherwise of including an “analysis ’’. clause in 
the requirements which the material must fulfil: 
bias manufacturer naturally urges the need of making 

cations as simple as possible, and suggests 
¢ at he should be given an entirely free hand as to 
the composition of his alloys, provided that the result- 
ing material meets the requirements of the mechanical 
tests laid down in the specification. He urges, as 
a further objection to the inclusion of an “ analysis ” 
clause, that the chemical analysis of his particular 


_| material is a matter of difficulty and. uncertainty, 


except possibly in the hands of an expert. specialist, 
and that therefore he is liable to have material 
rejected on wrong grounds. ‘There is no doubt some 
justice in both these pleas, but the matter is one of 
vital importance and deserves closer examination. 
Let us consider first the contention that, provided 
the material meets the mechanical tests required, its 


ts! composition is of minor importance. The materials 
, | Of engineering are not usually selected on account 
” | of their chemical properties, but mainly, if not solely, 


on account of the demands which engineering uses 
make on their mechanical properties. When these 
mechanical properties can be completely defined and 
determined by the physical tests prescribed in the 
specification, then the argument we have quoted 
above is fully justified. But, unfortunately, though 
our knowledge of materials has increased, it is still 
very incomplete, so that we cannot say with cer- 
tainty that a material which gives a particular value 
under a tensile test is, therefore, necessarily adequately 
strong for a specific mechanical use. Conviction is 
growing that the correspondence between the results 
of tests and the results of actual service is only to be 
relied upon in a fairly broad sense. Consequently 
the fact that a given sample of material satisfies a 
certain tensile test cannot be taken as really equivalent 
to saying that it is suitable for a given mechanical 
use. When we recollect, further, that the mechanical 
tests laid down in our specifications are subject to 
another and most’serious limitation arising from the 
fact that it must be possible to carry them out quickly, 
cheaply, and without the use of particularly refined 
testing appliances, the real distinction between the 
mere passing of a specification test and proved fitness 
for service becomes more clearly marked. But once 
that fact is recognised, it follows at once that mere 
compliance with mechanical test requirements is 
not an entirely sufficient criterion for the acceptance 
of material, particularly in cases in which that 
material is required for purposes of vital importance. 
That fact, indeed, is very fully recognised, since 
many specifications regularly include provisions as 
to the manufacturing process to be adopted and the 
raw materials to be employed. It is, of course, one 

further to demand that the finished material 
shall show a certain analytical composition, whilst 
such a requirement becomes unreasonable and un- 
sound if the analytical limits are too closeiy drawn. 
Conformity with an analytical clause drawn on reason- 
able lines and based on adequate knowledge of the 
material and of fhe manufacturing processes involved, 
cannot but be regarded as a distinct and ‘valuable 


| additional safeguard for the quality of the material. 


About most of the metals used in engineering con- 
struction, whether ferrous or non-ferrous, there is 
now available a large body of knowledge, derived 
partly from extensive and systematic researches and 
partly from prolonged and carefully recorded experi- 


334,| ence of actual service. By the aid of such knowledge 
| we arrive at certain conclusions as to the effect, of 
| various modes of manufacture, treatment; and- com- 


position on the real service value of the material. It 


stake his reputation on his material ; 
prefers to make assurance doubly sure by analysis. 
‘A way out of the difficulty is wanted, and it would 
appear that it might be found by the manufacturer 





is to a large extent upon that body of knowledge that 
we must and do rely in employing a given metal for 
a particular purpose, and the real object of the speci- 
fication is frequently. merely to ensure, as far as 
possible, that the material delivered by the manu- 
facturer is a good example of its type. Metallurgists 
hold that this assurance cannot be adequately based 
on mechanical tests alone,.and for that reason deem 
an analysis clause valuable, particularly where 
it serves to define more or less closely the type of 
metal which is to be supplied, as well as to limit the 
amount of impurities which may be permitted. 

The minor contention that analytical results are 
apt to be uncertain and liable to serious error need not, 
perhaps, be taken too seriously. It is, we may hope, 
a legacy of the past. With the possible exception of 
a few special alloys in which peculiar analytical 
difficulties present themselves, competent analysts 
can nowadays be found in every manufacturing 
district who can and do produce correct analyses. 
Moreover, in case of necessity, reference can always 
be made to some ised authority, or the results 
can be compared . with analytically standardised 
samples, which are now becoming increasingly avail- 
able for this very purpose. A more serious contention 
is the manufacturer’s plea that close specification of 
the chemical composition of an alloy or a steel ties 
his hands and makes progress and improvement 
difficult, while it increases the cost of manufacture 
by increasing the risk. of rejection... It is impossible 
to deny the weight of these objections. Standardisa- 
tion of any kind has an inherent tendency to arrest 
development by discouraging changes, and there is, 
in consequence, an unceasing conflict between its 
advantages and disadvantages. The manufacturer 
holds that. he knows more about the material than 
the purchaser, and asserts that, were he given a free 
hand, he.could introduce improvements which the 
purchaser could not think of, The purchaser desires 
to make sure that he will get the material that will 
meet. his needs. ._The manufacturer is prepared to 
the purchaser 


admitting that the latest knowledge points to the 
need of analysis to supplement physical tests and by 
the purchaser leaving the analysis as open as possible, 
and not—as has too scsi been the case—reject- 
ing material for trivial departures from the formula. 
Those purchasers that exercise intelligence in the en- 
forcement of analysis and are ready to meet such 
changes asthe manufacturer can show to be beneficial 
do nothing but good. Itis the other kind of purchaser, 
the purchaser who insists on a rigid observance of 
the letter of the specification, who checks develop- 
ment and arouses the opposition of the manufacturer. 


Reorganisation of the German Steel Industey. 


Ir is no secret that iron and steel makers in Ger- 
many have been endeavouring during the past twelve 
months to shake off the fetters which were imposed 
upon them by the Government owing to the exigencies 
of the war. All of them desire to be released from 
every kind of State control, so as to be able again to 
exercise their freedom of action under the changed 
situation of the country and of the iron and steeil 
industry. But the more they strive for liberty, the 
tighter the ‘shackles threaten to become. The 
Government has obtained such a strong hold that it is 
impossible for the iron and steel interests, as repre- 
sented by the Steel Syndicate and its allied association 
—the Steel Federation—to do anything to regain their 
former independence. The fate of the Steel Syndicate, 
which had long outlived its period of practical utility 
as up to that time constituted, was sealed six months 
ago, when two. of the leading members decided no 
longer to be bound by the’ Syndicate agreement;: but 
to act on their own account. In that step, which 
threatened: to cause all the. other constituents to 
follow the example, the Government foresaw the 
impending collapse of the Steel Syndicate and the 
probability of being confronted; not with a united 
body of makers, ‘but with @ large number of separate 
firms with whieh individual n as regards 
the reorganisation of the industry would be exceed- 
ingly difficult. Taking advantage three months ago 
of the powers conferred by the socialisation law of 
April, 1919, the Government issued an order com- 
pulsorily prolonging the Steel Syndicate for a short - 
period, or rather compulsorily reconstituting the 
Steel Syndicate as it existed last July, so that the two 
leading members who had withdrawn were reincor- 
porated in the Syndicate under the order, and con- 
trary to their own wishes, The sole object of the 
exercise of this measure of compulsion was, and still 
is, to keep the iron and steel makers together until 
the Government has succeeded in forcing upon them 
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a new scheme of organisation ‘of the semi-socialisation 
class, apparently in expectation of further develop- 
ments in the future. 

The iron’ and steel makers recognise that it is 
necessary to reorganise the industry owing to the 
great loss in the resources ‘and productive capacity 
through the return of Alsace-Lorraine to France, the 
elimination of Luxemburg, and the withdrawal of 
the works im the district:of the Saar from membership 
in the Steel Syndicate. But the lack of time or the 
devotion of the available time to the necessary 
consideration of vatious proposals made by ‘the 
Government has hitherto prevented producers from 
taking any private mitiative in the matter of 
reconstruction. Let us see what form the scheme 
is to assume. As at present proposed, the -pro- 
ject is to create what is termed a self-governing 
body or organisation which would supersede the 
Pig fron Syndicate, the Steel Syndicate, and the other 
iron and steel associations and price conventions. 
The self-governing organisation is to be given legal 
powers to manage the home trade in pig iron, semi- 
finished steel, “shapes, railway material, bars, wire 
rods and wire, tubes, plates and sheets, &c., to fix 
sale prices and terms of delivery, and also to control 
the import and export trade through a special com- 
mittee. All these transactions are to be undertaken 
under the supervision of the Government, and the 
Ministry for Economy will have a mght of veto 
concerning decisions which are not arrived at wnani- 
mously by the committees appointed ‘by the self- 
governing organisation for the different classes of 
manufactures. The organisation is to consist of 
forty-four members, of whom one half will be repre- 
sentatives of makers, eight will be merchants, and the 
remaining fourteen will watch over the interests’ of 
different classes of consumers, including engineering, 
shipbuilding, and motor car works. It is proposed to 
give the workmen and employees representation only 
on the committees, on each of which they will have 
three members, whilst the working expenses of the 
self-governing organisation as a whole will be 
defrayed by means of a percentage levy made on the 
works in proportion to the value of their turnover, 
as is customary with the ordinary syndicates. 

The great progress made by Germany in the exports 
of iron and steel in the years preceding the war was 
mainly due to the private organisations created by 
the makers, assisted by specially low railway rates 
for the transport of material from the works to the 
ports for shipment. The latter, according to the 
conditions of the Treaty of Peace, are no longer 
possible, and the rates are said to have been already 
abolished, whilst the Government has now set itself 
the task of destroying the former by the attempt 
to reorganise the industry on a basis of semi-socialisa- 
tion. Makers, merchants, consumers, and workmen 
have frequently met during recent months to discuss 
the question of sale prices and to hear the intentions 
or decisions of producers ; but under the self-govern- 
ing body they are to meet and decide such problems 
jomtly. It is, however, possible to see that, with the 
aid of the merchants, or at least of most of them, 
the representatives of the makers would be able to 
exercise control over the work of the self-governing 
body, were it not for the right of veto claimed by the 
Ministry of Economy in the Bill which is to be sub- 
mitted to the National Assembly for final determina- 
tion. The iron and steel makers are opposed to the 
whole scheme, and particularly to the question of the 
veto. But they are practically imcapable of help- 
ing themselves. In these circumstances they are 
seeking te secure the revision.of certain points and 
trying to make the best of the threatened permanent 
control of the industry. If there is one favourable 
feature in the scheme it is that which relates to the 
proposal to devote a portion of the financial proceeds 
from exports, either by an export duty or otherwise, 
to the equalisation of the costs of production of the 
works using Swedish ores, which are very costly 
owing toe the rate of exchange. It would, however, 
be possible to accomplish that object in other ways 
than through the formation of the self-governing 
body, which the Government and the Special Com- 
mittee of the National Assembly are determined to 
force on an unwilling industry, with consequences 
which cannot be foreseen at the present time. 


The Uses of History. 


Ir may, perchance, appear strange to some of our 
readers that, at the very time when we are urging 
upon the country the redoubling of its efforts to 
increase production, and when there is not a rational 
soul in the land who fails to recognise the necessity 
of redeeming, as quickly as may be, the ills of five years 
of wer by the improvements of arts and manufactures, 
we should yet find space for two series of articles 
which deal with the past and have little or no obvious 








connection with: the porying; meeds, of the moment. 
It may seem anomalous to them that we should have 
devoted for many months columus to the articles 
from Mr. Rhys Jenkins on “ Links ih the History 
of Engineermg,” and that even whilst that series is 
running we should open another which revives the 
early history of famous engineering firms. They 
may wonder what cause we can adduce to support 
that course, and what arguments we can advance for 
giving to in-utilitarian mattérs space which might 
be occupied by the problems of the workshop, the 
laboratory, the school, and the ea nl 
which well nigh monopolise the minds of engineers in 
these days of anxiety. A'few words in explanation 
of the policy we are following in the publication of 
those articles—a brief apologia for them, as it were— 
may be more than a mere act of courtesy to our 
puzzled readers. 

The exactions of modern engineering education 
have a narrowing influence. In order to reach,at a 
reasonable age, a position of independence, boys are 
compelled by the erid of their sixteenth year, at the 
latest, to give up general studies and, general reading 
and devote all the time and energy to specialised work 
in the shops and college.. The range of subjects 
before them is already considerable, and is being 
continually extended by the ever-augmenting ramifi- 
cation of engineermg. But not only is the number 
of scientifie and mathematical subjects greater than 
ever before, not. only is the standard of attainment 
higher, but it is now deemed requisite that young 
engineers should learn something of commerce and 
something of the science of economics, which will 
probably exact much of their attention in the vocation 
they are following. Concentrated as all their thoughts 
are upon the special subjects of the profession, it is 
impossible for them to expand their minds by general 
reading and by the pursuit of studies which are not 
obviously connected with engineering. Hence follows, 
inevitably, the not uncommon result that the best 
students have the fewest accomplishments and are 
the most lacking in that breadth of view, that breadth 
of sympathies, which is secured by a liberal education. 
Now it has been admitted for untold generations that 
the study of history has a broadening effect, and it 
must therefore counteract in some measure the 
narrowing influence of purely scientific and technical 
work. The history of the schoolmaster is, of course, 
the history of nations and peoples, but we may surely 
assert with justice that the history of engineering is 
not less instructive, is not less elevating than the 
history of political intrigues and of the bloodshed of 
the world. We might on this ground alone claim 
that the articles to which we refer are more than 
justified, but we venture to think that more may be 
said in their favour. We purposely do not wish, then, 
to be measured by a utilitarian standard, but we 
cannot be blind to the fact that the study of the early 
stages of invention, taking us back, as it were, to the 
groundwork and foundation no which their modern 
counterparts are erected, strengthens and clarifies 
the understanding; nor can we doubt that inguiry 
into the history of famous engineering firms and of 
the celebrated men of whom they were composed is 
invigorating and stimulating. Herein lies a second 
reason for the articles, Finally, and we are not 
indisposed to admit that. it may be the cause that 
influences us most, there is a charm about archeology, 
even if it be no more than the archeology of a century, 
which it is hard to define, but to which nearly all men 
are subject. 

It is not given to many engineers to possess the 
versatility of James Watt, of whom we are told that 
he could talk on a great variety of subjects, and which- 
ever one happened to be to the fore it always appeared 
to be that to which he had given the most recent and 
the closest attention. But we can at least avoid 
falling into the opposite extreme of devoting ourselves 
so exclusively to “ shop ”’ that our minds are narrowed 
and our outlook restricted. It has already been 
recognised in one or more of the American universities 
that the study of the biographies of great thinkers and 
workers has valuable features, and we hope the time 
will come when similar recognition, will be given here 
to the history and biography of our profession. It is, 
of course, impossible to introduce into the already 
overloaded curricula of our colleges more subjects, 
but it is not inconceivable that short lectures delivered 
in leisure hours would attract a fair number of 
students. 


The Future of Aviation. 


THE Committee appointed to consider the proposals 
of the Government as to “the encouragement of 
education and research in the interests of aviation ” 
has issued its report'as a White Paper. The recom- 
mendations it makes raise the oft-debated question 
as to the efficiency of artificial State aids to industry, 
however applied. The members of the Committes 





in common with, all men, recognise that “at the 
present moment ‘the industry is passing through 4 
crisis, ’° but will.“ Governmient support” indeed 
cause it“ to-emerge satisfactorily.’ We doubt it, 
* Satisfactory .émergence ’’ involves. two issues; 
first, thé* military issue; or the maintenance of 4 
supremacy in aviation for purely warlike: purposes ; 
secondly, the civil issue, or the growth of aviation in 
its purely commereial ts. In..war the first 
automatically fuses,with the second, but the moment 
peace is.established the interests of thetwo. cease to 
be identical and common’ action canmot: forward 
them. The Committee would seem to ignore that 
fact. 

We keep the civil issue under review. The crisis 
through which the industry is passing may be stated 
briefly to be due to the huge cost of the practice of 
aviation. Im»peace. conditions: aviation lies beyond 
the reach of alk but.a very few, whose interest coincides 
with their possession of the means necessary to follow 
it. In war time such was not the case; al) the pro- 
ductions of the industry found an excellent-customer 
in the State. The return of peace reduced the market 
at a stroke to dimensions: not greatly larger than in 
pre-war days. Speaking broadly, civil aviation is 
not a “ business proposition,” and as long as it remains 
so, so long will the best brains gravitate towards 
fields of activity in which the prospect of rewards is 
less limited. We must not be surprised if the motor 
industry, for instance, attracts many that in other 
circumstances might have devoted their work to the 
aviation industry. The cry for economy will effectu- 
ally limit: official baits. Moreover, it is a proven 
fallacy that such baits can exert more than a fugitive 
influence upon the operation of the laws of commerci:| 
gravitation. State control has surely shown us 
that. Not that the Committee advises a step reacli- 
ing so far as the wholesale subsidising of the industry. 
On the contrary, it contemplates merely the formatioy, 
of a Department.of. Aeronautics at an estimate:| 
yearly expenditure of £10,000 and the placing of the 
results of any research achieved in the hands of the 
civil industry. This measure may serve the interests 
of the military issue. On that point we are not at 
the moment concerned to argue, except in so far as 
to indicate that fairly rigid limits will thus be impose: 
on the activities undertaken. But the assumption 
that the civil issue will, under perfectly norma! 
industrial conditions, benefit by military researches 
is almost certainly ill-founded. Experience shows 
that the flow of ideas always takes place in the othe: 
direction—from civil to military. It is the ancient 
case of mercantile marine and naval practice all over 
again. Who ever heard of the official world—the 
world responsible for the military issue—adopting a 
capital improvement, whether in the use of steam, 
the turbine, oil fuel, or internal combustion marine 
engines, to take.random.examples, until after it had 
first stood its test.in the commercial world ¢ 

Weare convinced that,.deprived of the artificial 
stimulus of war, aviation must grow, if it is to grow 
at all, under the’old rule of supply and demand. But 
we must fairly. face the fact of the return to peace 
conditions. War has left as legacies opposing forces. 
The economic state tends to limit demand through 
adverse influence on the cost of flying. The immeasur- 
able gain in I tends: to extend 
demand through the attainment of greater reliability. 
The resultant favours development. There is now, 
and always will be, a nucleus of patrons to whom the 
time saved by the employment of aviation in moving 
persons, and to some extent goods, makes it a neces- 
sity, whatever the cost. As commerce increases so 
will that nucleus increase, but no artificial stimulus can 
save it if, for inherent reasons, it cannot be accepted 
on a sound commercial basis. 








institution of Mechanical Engineers 


THE annual general meeting of the Institution of 
Mechanical Engineers was held at Storey’s Gate, 
Westminster, on February 20th, Mr. Mark Robinson, 
vice-president, taking the chair. 

After the minutes of the preceding meeting had been 
read by the secretary and confirmed, it was voted, on 
the suggestion of the chairman, that. the annual 
report of the Council should be taken as read, as the 
members had had opportunity to study it before the 
meeting. 

The report showed that during 1919 there was a net 
inerease of 420 in the membership, which brought 
the total number of names on the roll to 6859. The 
total revenue for the year was £22,683 148 3d. and 
the total expenditure £24,842. Ils. 8d., including 
£7000 invested for the. reserve funds. ‘Dealing with 
the work of the Institution’s Research Committees, 
the report stated that the eleventh report of the 
Alloys Research Committee covering recent work 
carried out for the Committee at the National Physical 
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Laboratory would, be presented at an early date. 
The work, of the Steam Nozzles Research Committee 
had been delayed by a lack of funds required for the 
construetion of experimental‘apparatus. The promise 
of a grant of £500 had, however, been received from 
the Turbine Blading Research Committee of the 
British Electrical and Allied Manufacturers’ Associa- 
tion, and when this sum was received it would be 
possible to give an order for the construction of the 
apparatus. When ready, the apparatus would be 
erected at the Dickinson-street Power Station, Man- 
chester, by permission of the Corporation, where the 
experiments would be conducted under the charge 
of Professor G. G. Stoney and Mr. 8. L. Pearce. , 

Work had been carried out by Dr. Stanton at the 
National Physical Laboratory on behalf of the 
Hardness Tests Research}Committee, and it was 
hoped that during the current year a report would be 
presented dealing with (a) the effect on the resistance 
to wear by sliding abrasion as affected by a variation 
in the intensity of the load and the speed, and (6) the 
law of comparison for ball indentation tests with 
balls of different sizes. Progress with the research 
on wire ropes»had been hampered by the war, but 
arrangements had now been. made to carry out 
experimental work at the Woolwich Polytechnic 
under Dr. W. A. Scoble. 

During the past year a Cutting Tools Research 
Committee was appointed. As a preliminary step 
a sum of £100 was granted to enable a bibliography 
of the subject to be compiled so that the ground 
already covered might be,examined. The compila- 
tion of this bibliography had been entrusted to Mr. 
G. W. Buriey, the author of the recent paper on “ The 
Cutting Power of Lathe Turning Tools.”” The Com- 
mittee further proposed to address inquiries to makers 
and users of cutting tools with the object of eliciting 
their experience. in the using of furning, slotting, 
inilling, and broaching machines. The work of the 
tefrigeration Research Committee had been sus- 
pended since 1914, but it was anticipated that investi- 
gations might shortly be made into the physical 
properties of the substances used in refrigeration. 

The Piston Rings Research Committee had so far 
no report to make, but some work had been carried 
out in connection with internal combustion engines. 
Suggestions for.a research on welding had been 
received, but it, had been decided that there was 
nothing upon which a research in the true sense could 
be undertaken. 

In view of the large amount of business which 
was on the programme for the evening, Mr. Robinson 
asked the members to curtail their discussion of the 
report as much as possible, and Mr. Young was the 
only member who raised any question. He remarked 
that there was no mention in the report of the Bill 
which is being brought forward in Parliament by the 
Institution of Civil Engineers for the registration of 
engineers, and said how anxious he was that the 
position of mechanieal engineers should be properly 
safeguarded. In reply, the chairman told the meeting 
that the subject had received a large amount of con- 
sideration on the part of the Council, and that only 
the day before there had been a meeting with the 
Institution of Civil Engineers, which left him with 
hopes that) there would be an entirely satisfactory 
termination to the ‘business. Nevertheless, the 
Council of the Institution of Mechanical Engineers was 
entirely antagonistic to the Bill and would oppose 
it strenuously if necessary. Professor Hele-Shaw 
corroborated Mr. Robinson’s remarks, saying that no 
member need be under any apprehension that the 
Couneil was not giving the subject its earnest con- 
sideration, while he hoped that the result of the move- 
ment would be to benefit all classes of the engineering 
profession. 

The Chairman then distributed the various prizes 
won during the session, Mr. L. A. Le Gros having his 
arms filled with trophies as a result of securing the 
Starley Premium, and Mr. T. T. Heaton being pre- 
sented with the Thomas Hawksley Gold Medal, 
which on the present occasion was of real gold and 
not the temporary substitute which has been found 
necessary during the past few years. Dr. Hatfield 
won the T. Bernard Hall prize, Dr. Heck the Sir 
Robert Hadfield prize, and Mr. J. S. Westcott the 
Institution’s prize to the value of £5, which took the 
form of a fine set of stocks and dies in a case. 

Before opening the discussion of the proposed 
alterations in the by-laws of the Institution Mr. 
Robinson pointed out that it was possible that the 
discussion might be rather protracted, and as it was 
proposed to continue the discussion of Mr. Berg- 
strom’s paper-on “* The Utilisation of Water Power” 
that evening, it might be necessary to adjourn the 
discussion \of the by-law amendments to a special 
meeting fourteen days later. In introducing the 
amendments to the meeting Mr. Robinson explained 
the financial side of the question on much the same 
lines as he adopted a month earlier, and showed, by 
means of @ lantern slide, the proposed, alterations 
to the subscriptions and entrance fees, viz., for 
‘embers, an advance in the entrance fee from £2 to 
‘5, for associate members from £1 to £2 10s., and for 
graduates no entrance fee, but an increase in the sub- 
scription after twenty-eight years of age from £1 10s. 
to £3. The subscription of members would be raised 
trom £3 to £4 and for associate members from £2 10s. 
to £3, whilefassociates would be put on the same 
looting as'fullmembers. The reason for the proposed: 





alterations was the considerable increase in the costs 
of the organisation, which amounted to some £4000 
a year; but he believed that the new arrangements 
would cover the increase, while it must be borne in 
mind that if the Institution was to carry out the pro- 
ject of organising provincial branches it would be 
necessary to give financial assistance in that direction. 

Mr. Michael Longridge made a few remarks con- 
cerning the proposed changes in the qualifications for 
admission to the Institution, and pointed out that 
they really only constituted an extension of existing 
regulations. The broad principle which had guided 
the Council in framing the new by-laws was an appre- 
ciation of the fact that there were two paths by which 
an engineer might attain to eminence in his profession. 
There was the practical man, who by long service in 
the shops acquired a great fund of experience, and 
there was also the man who, by dint of theoretical 
training, was in a position to apply, over a wide field 
of engineering, a comparatively small practical expe- 
rience. Both might be equally good engineers, and 
the proposed new by-laws were designed to give them 
appropriate chances of membership. The ages which 
had been chosen by the Council for the various classes 
might, of course, be criticised, but they had been 
arrived at after careful perusal of the monthly applica- 
tion forms, and he, personally, thought that they were 
quite ‘proper. After a few further remarks on the 
age limits by Captain Riall Sankey, the discussion of 
the amendments was opened, but most of those 
members who had proposed new amendments were 
not present, and the»proposals of the Council were 
passed by the meeting. Some suggestions put. for- 
ward by Mr. Moss with regard to the minimum age 
for graduates were favourably considered. Mr. Moss 
urged that young men who started their technical 
training at college at the age of sixteen should be 
admitted to the Institution. If they were keen 
enough to seek some form of membership he thought 
they must be keen enough to benefit thereby without 
embarrassing the Institution. Captain Sankey sug- 
gested that a junior rank of graduates, covering ages 
between sixteen and nineteen years, might be formed 
to meet the proposals put forward by Mr. Moss, and 
a resolution was passed that a committee should be 
formed to investigate the matter. 

The result of the elections for the next session were 
then announced, viz.:—President, Captain H. Riall 
Sankey, R.E., Retired ; vice-presidents, Sir Robert 
Hadfield, F.R.S., and Lord Weir;' members of 
Council, R. W. Allen, G. J. Carter, Dr. Hele-Shaw, 
Christopher James, D. B. Morrison, and Sir V. L. 
Raven. 

Mr. Robinson then read a letter from Dr. Hopkin- 
son, the retiring president, in which he said how sorry 
he was that ill-health had prevented him from attend- 
ing more meetings, and Captain Sankey took the 
chair. Mr. Longridge proposed..a vote of thanks to 
Dr. Hopkinson, suggesting that the meeting should 
send him a message of sympathy and hopes for a speedy 
recovery, which Dr..Maw seconded, while Professor 
Hele-Shaw proposed the association, with a vote of 
thanks to the vice-presidents, which had been put 
forward by Mr. Longridge, of the name of the secre- 
tary, Mr. Worthington, who had been prevented from 
attending the meeting through ill-health. 

By the time all this business had been transacted 
it was getting late, and it was proposed to adjourn the 
meeting until March 5th at 6 p.m.; but before the 
members dispersed Mr. Chorlton asked if he might 
put a few questions to Mr. Bergstrom, who, however, 
was not present. He said that there were so many 
points of similarity in pumps and turbines that he 
would like to know what parts of turbines had been 
altered in order to improve their efficiency, as men- 
tioned in the paper, as it might be possible to embody 
similar improvements in pumps. 

The President announced that the next informal 
meeting of the Institution would be held on Friday, 
the 27th inst., and that every member was entitled 
to bring one visitor with him to these meetings. 
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Hot-bulb Oil Engines and Suitable Vessels. By 
Walter Pollock, M.I.N.A., M.I. Mar. E., M.I. Mech. 
E., M.I.M. Constable and Co. Pages 429. “Price 
42s. net. 

MarINE engineers will be particularly interested in 

the appearance of a comprehensive work dealing with 

hot-bulb mar‘ne engines and their installation in suit- 
able vessels. The various makes of hot-bulb engines 
sold in this country are deseribed in sufficient detail 
to give the reader a general idea of the special features 
of each design. The photographic reproductions and 
clear and carefully executed drawings are. calculated 
to give sufficient detail without introducing un- 
necessary complexity. In addition to a preliminary 
general description of the various types of engine, a 
special chapter is devoted to a review of several of 
the main lines of design, the pros and cons of hori- 
zontal and vertical types, two-stroke versus four- 
stroke cycle, the alternatives of water injection and 
water drip, the question of reversing gears, and other 
such matters. The main features: of design are 
treated in separate sections, comparisons being drawn 


i 
between.the various types of hot bulbs, fuel pumps, 


fuel injectors, governors and other appliances. 

The question of fuel) oil, sepplyi is..treated briefly, 
and in an optimistic vein. In the comparison of the 
economic relation between oil-burning engines and 
coal-fired steam plant, the relative prices: of oil and 
coal are giver’ as 40s. and '25s. respectively per ton, 
whereas the present prices in this country are roughly 
230s. per ton for oil against 90s. per ton for steam coal. 
We find the statement that ‘‘ the enormous demand 
for petrol is bound to keep up huge supplies of the 
heavier oils ’’ remarkable, to say the least. In view 
of the development of the cracking process during 
the last decade it would be more correct to assume 
that the increasing demand for petrol will ténd 
seriously to reduce the heavy oil supplies. 

The latter portion—slightly more than one-half— 
of Mr. Pollock’s book is devoted to questions of the 
design of suitable vessels, the installation of engines, 
the speeds to be expected from motor vessels of all 
types, together with advice on maintenance and 
supervision of engines. Examples of vessels of all 
types, including tankers, yachts, trawlers, launches 
and barges are deseribed and illustrated. 

The book is substantially bound and well printed, 
and though the price is somewhat high, it should 
prove a good investment for those interested in oil 
engines and in all branches of marine engineering. as 
well as to those engaged in running small and 
moderate-sized vessels. 


Motor Vehicles and Their Engines. By Edward 8. 
Fraser and Ralph B. Jones. London: Crosby 
Lockwood and Son. 12s. 6d. net. 

Tus publication is the work of two practical men 
with a definite purpose in view, namely, to produce 
a book for the guidance of car owners, chauffeurs, 
and motor car repairers. The authors have collected 
in a comparatively small compass such elementary, 
theoretical, and practical information as will assist 
in the operation, upkeep, and adjustment of motor 
vehicles. The work is the outgrowth of the authors’ 
former volume, ‘‘ Motor Transportation for Heavy 
Artillery,’ which was written for use as a text-book 
in the U.S. Coast Artillery’s School’s course in the 
subject, and although it deals exclusively with 
American vehicles, there is a large amount of ele- 
mentary information on the internal combustion 
engine and its appurtenances which applies equally 
to all) makes of motor cars. There are twenty-two 
chapters, dealing with engines, cooling systems, fuel 
feed systems, carburetters, batteries, magnetos, 
dual and duplex ignition systems, starting and 
lighting; apparatus, power transmission, clutches, 
difierential gears, running gears, tires and rims, 
lubrication, and a very useful chapter dealing with 
engine troubles on the road, which will well repay 
careful study by beginners. A very large portion of 
the book is devoted to the electrical side of the subject, 
the theory underlying the principal systems of ignition, 
lighting, and starting beimg very fully dealt with in 
an elementary manner. The chapter on earburetters 
is also very complete as regards American produc- 
tions, but users of British cars will find only one or 
two carburetters described which are made in this 
country. The illustrations throughout are very well 
done, and a similar remark applies to the indexing. 
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Alternating Current Work. An outline for students of 
wireless telegraphy.».By A. Shore. London: The Wire- 
less Press, Limited, 12-13, Henrietta-street, W.C. 2 
Price 3s. 6d. net. 

The Architects’ and Surveyors’ Diary for 1920. Edited 
by Mark Waterlow, B.A. Thirty-ninth year of publica- 
tion. London: Waterlow Brothers and Layton, Limited, 
Birchin-lane, E.C. 3. Prices 6s. 6d. and 10s. 

Land Drainage: From Field to Sea. By C. H. J. 
Clayton. With a preface by the Right Hon. Sir Ailwyn 
Fellowes, K.C.V.I., K.B.E. London: Country Life, 20, 
Tavistock-street, Covent Garden, W.C. 2. Price fs. net. 

The Legislation and Administration of the Fire Brigade 
Service of the United Kingdom, together with a Scheme for 
its Reorganisation. By H. 8. Bell. London: The British 
Fire Prevention Committee, 8, Waterloo-place, S.W. 1. 
Price 3s. net. 

Line Charts (for Solving Engineering Formule). With 
thirty-four diagrams. By E. W. Tipple. Leeds: The 
Technical Secretary, Sub-branch, the Association of Engi- 
neering and Shipbuilding Draughtsmen, 28, Arthington- 
view, Far Hunslet. Price 2s. net. 

Official Year-book of the Union of South Africa. Statistics 
mainly for the period 1910-1917. C. W. Cousins, Director 
of Census. Pretoria, 8.A.: The Government Printing and 
Stationery Office. London: High Commissioner for the 
Union of South Africa, 32, Victoria-street, S.W. 1. 
Price 3s. 

Motor Vehicles and their Engines ; A Complete Guide to 
Automobile and Motor Truck Care, Repair and Id anagement. 
A ‘practical handbook on the care, repair and manage- 
ment of motor trucks and automobiles. For owners, 
chauffeurs, garage men and automobile schools. By 
E. 8. Fraser and R. B. Jones. London: Crosby Lock- 
wood and Son. Price 12s. 6d./net. 








*Rovrte indicators have been provided on the signals at 
the entrance to Liverpool-street Station, whereby sixty- 





five arms and lamps have been dispensed with. 
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Observing Temperatures in Marine 
Propelling Installations.* 


marine propelling installations under the varying con- 
ditions of service at sea is, perhaps, not fully appreciated 
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FIG. 1 


by designers and users, as they have not had the means or 
the opportunity of obtaining such temperatures, par- 
ticularly in the combustion spaces of boilers. “te 

How many designers and engineers are aware of the 


temperatures of the gases in different places in the com- | 


bustion chambers of a boiler under varying conditions of 
firing at sea, with many grades of coal and as many grades 


of fuel oil; also of the variation of temperature in the 


gases along a boiler tube under similar conditions of 
firmg; and further, the temperature of the steam at 
different stages on its passage from the boiler through 
the engine to the condenser ? In the case of superheated 
steam the pressure gauge combined with a pressure tem- 
perature scale gives no correct indication of temperature. 
To obtain accurate and regular readings of the tempera- 
tures at all these points is obviously impossible with the 
usual staff to be found in an engine-room, if thermometers 
and pyrometers are the only means available. 

About seven years ago the author desired to ascertain 
temperatures in the combustion chambers of a multi- 
tubular marine boiler. While the instruments for obtain- 
ing this information were being made, a superintendent 
engineer of a large fleet of steamers in a similar search 
for knowledge, not knowing what had been done in that 
direction, asked the author if a device could be obtained 
for this purpose. The results obtained in subsequent 
investigations are of so much interest that the author 
ventures to lay them, incomplete as they are, before the 
members of the Institution through the medium of this 
paper, in the hope that the subsequent discussion will 
influence the design and operation of marine propelling 
installations aleng the path of progress. 


TEMPERATURE MEASUREMENTS. 
The thermo-electrie couple—commonly called the 


“*thermo-couple ’’—was the only instrument which ful- 
filled all the necessary conditions. It was essential that 


FAHRENHEIT 


10d 


6 


esi 


THe Encinecr” 





FIG. 4 


all the readings should be accurate, and that those readings | 





* Abstract of a paper read before the North-East Coast | 
Institution of Engineers¥and Shipbuilders on February 20th | 


by Mr. Maurice 8. Gibb, M.I. Mech. E. 


| 

from the different points should be observed at one centre 
|some distance away from the heat, so that the tempera- 
| tures could be recorded carefully and quickly. The range 
|of temperature which can be registered by a thermo- 

couple is from a few degrees above absolute zero—459 deg. 
Tur importance of observing correct temperatures in | Fah,—to 3091 deg. Fah., which is the melting point of 


platinum; but in practice the range of the galvanometer 
is kept within smaller limits, so as to give as much space 





per degree on the scale as possible in order to facilitate | 
accurate readings. The galvanometers used in the present | 
investigation were made by the Cambridge Scientific | 
Instrument Company. They are of the pivoted coil type, | 
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multitubular boiler 12ft. 6in. diameter by 10ft. 6in. long 
working at a steam pressure of 1001b. per square inch 
used to supply steam to a forge. The two combustioy, 
chambers are each 2ft. 6in. wide at the top and the length 
of the tubes 7ft. 4g$in. Thermo-couples were piaced jn, 
the back of the combustion chambers and also at intervals 
along one boiler tube to indicate temperatures every 
12in. along that tube, The connecting wires from ail 
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the thermo-eouples were led to a central switchboard on 
which was mounted a galvanometer. The switch is 
turned to one point after another as quickly as the tem- 
peratures indicated by the galvanometer can be noted. 
‘On Fig. 1, the upper curve A shows the temperature 
gradient prepared from readings taken at every foot along 
the boiler tube when the boiler was steaming normally, 
with the steam jet under the bars open. and the damper 
in the chimney open. Tho temperature in the combus- 
tion chamber is shown as 1535 deg. Fah. This fell rapidly 


| to 910 deg. Fah. at 2ft. along the tube, from the com- 


bustion chamber end. The gradient then became flatte: 
until the smoke-box end was reached with a temperature 
of 716 deg. Fah. This is 378 deg. Fah. above the tempera- 


| ture of steam at 100 ]b. gauge pressure, and indicates that 
| a large amount of heat is bemg wasted. 


The temperature 
at the base of the chimney, #.¢., 8ft. 3in. above the top row 
of tubes, was 663 deg. Fah.—that is, 53 deg. Fah. below 
the gases as they left the boiler—which shows that if it 
is desired to ascertain the temperature of the waste gases 


| from a boiler, in cases where no superheater or air heater 


is placed in the uptake, readings must be taken at the end 


| of the tubes and not at the base of the chimney. The 


lower curve B was prepared from readings taken 20 min. 
after the boiler w:s shut down, with the steam blower 
offand the damper cleced. It wil! be noticed that the tem- 
perature in the combustion chamber fell to 650 deg. Fah 


| and it remained almost constant along the tube, with thd 
| exception of the hump shown on the curve, which is pro- 
| bably due to leakage of air through the grate, causing 4 
| flutter in combustion about the centre of the tube. 
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a fe Ri : PERMANENT THERMO-COUPLE INSTALLATIONS, 
with a fixed permanent magnet; their action depends 
upon the electric current, caused by heating or cooling | Although temporary thermo-couple installations were 
the thermo-junction, passing through the coil in the | placed on board vessels by the Central Marine Engine 
magnetic field, and so deflecting the coil, which carries a Works to indicate temperatures in a marine boiler under 
pointer to indicate the temperatures on the scale. No | working conditions at sea during 1913,’ it was not until 
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FIG. 5 


electric battery or external electric current is required | the following year that the first permanent installation 
for its action. 


was fitted to obtain regular and correct readings from ao 

—— combustion chambers of a marine boiler. This installa- 
TamrEna’ $ In 4 Forer Borer. tion was fitted on the City of Lahore (Ellerman Lines), and 

The first investigations were made in 1913 on a marine ' from it much valuable information has been obtained. 








ng, 
ch, 
ion 
rth 

in 


ry 
all 





Fes. 27, 1920 


THE ENGINEER 


227 














Only four thermo-junctions were arranged in this 
installation. The thermo-couple itself consists of a steel 
tube through which are passed the two conductors of 
dissimilar metals, such as platinum and platinum rhodium. 
The ends of the conductors are welded together and the 
thermo-junction so formed is proterted by a silica tube, 
which is fixed to one end of the steel tube forming the body 
of the thermo-couple. The switchboard was fixed in a 
convenient position in the engine-room, some distance 
away from the boilers. Each point on the switchboard 
is connected with a thermo-couple. The boilers were 
fitted with superheaters,.and the thermo-couple installa- 
tion was the only means of indicating the temperatures of 
the steam supplied to the turbines. It was, therefore, 
advisable to have a stand-by galvanometer. 

The points at whieh temperatures can be indicated 
with this installation are :— 

(1) The steam at the port, eentro and starboard boiler 
stop valves. , ‘ 

(2) The steam at the manceuyring valve. 

(3) The gases at the base of the chimney. 

(4) The gases in the four combustion chanbers of the 
centre boiler. 


Some Borter TEMPERATURES. 


Fig 2 shows the average temperatures of the gases 
in the combustion chamber and along a boiler tube, 
obtained from a number of readings taken from the star- 


COMBUSTION CHAMBER TEMPERATURES, 


TIME INLMINUTES, 
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board boiler of a steamer when ing across the North 
Sea under normal conditions with good North Country 
bunker coal, The boiler is one of four—15ft. mean dia- 
meter, 11ft. 6in. long, working at a steam pressure of 
180 1b. per square inch by gauge. Howden’s forced-draught 
is fitted to the boilers. It be seen on the diagram that 
the temperature of the gases in the combustion chamber 
is 1472 deg. Fah.; at 12in. inside the tube it fell to 1150 deg. 
Fah.; and to 1000 deg. Fah. at 24in. The gradient then 
became easier and the ture gradually dropped 
until the smoke-box end of tube was reached, with a 
temperature of 842 deg. Fah., when the gases entered the 
superheater in the uptake, leaving there at 500 deg. Fah. 
The gases then entered the air heater and left with a 
temperature of 356 deg. Fah. into the base of the chimney. 
It will be observed that there was a fall of 630 deg. Fah. 
between the combustion chamber and the smoke-box ; 


342 deg. Fah. in the superheater; and 144 deg. Fah. in | 


the air heater. The temperature of the steam in the 
boiler at 180 lb. gauge pressure was 379 deg. Fah., so that 


74 deg. Fah. was imparted to the steam by way of super- | 


heat, and the temperature of the air was raised 127 deg. 
Fah. The waste gases, when they reached the base of 


the chimney, were 356 deg. Fah., that is, 23 deg. Fah. | 


below the temperature of the steam in the boiler. It is 
evident from the temperatures taken on this installation 
that the boilers in themselves are not long enough to take 


all the heat from the fires, but the superheater in the | 
uptake enables the surplus heat to be used to advantage. | 
It also follows that if superheaters were not fitted the | 


boilers should be longer. 

Fig. 4 shows the average temperatures of the gases in 
the combustion chamber and along a boiler tube prepared 
from readings taken from a boiler of a steamer when 
steaming under full-power conditions with good coal. 
The boiler is one of 16ft. 3in. mean diameter and 1 2ft. 8in. 
in length, working at a steam pressure of 2201b. per 
square inch by gauge. Howden’s forced draught is fitted. 
This boiler is 14in. longer than that referred to on the 
last illustration—-Fig. 2—and is not fitted with a super- 
heater. It will be seen on the diagram that the tempera- 
ture of the gases in the combustion chamber is 1460 deg. 
Fah. At the smoke-box end the temperature was 480 deg. 
Fah. when the gases passed through the air heater, which 
they left with @ temperature of 390 deg. Fah, It will 
be observed that the difference between the combustion 
chamber temperature and the smoke-box is 980 deg. 
Fah. The temperature of the steam in the boiler at 
220 1b. pressure by gauge was 395 deg. Fah., so that the 
gases left the boiler tube at only 85 deg. Fah. above the 
temperature of the steam, and the air tubes at 5 deg. Fah. 
below it. 

Fig. 3 shows the average temperatures similar to thore 
shown on Fig. 4, taken from another steamer? The boiler, 
however, was working at less than its full power in this 
case. The boiler is one of four—16ft. 3in. mean diameter, 
12ft. 8in. long, working at a steam pressure of 2201b. 
per square inch by gauge. Howden’s forced draught is 
fitted. The temperature of the gases in the combustion 
chamber is 1038 deg. Fah., and 429 deg. Fah. at the smoke- 
box end of the boiler tube. The gases reached the air 
heater at a temperature of 401 deg. Fah., and left with a 
temperature of 332 deg. Fah. It will be observed that 
the difference between the combustion chamber tempera- 
ture and that. of the smoke-box end of the boiler tube is 














609 deg. Fah, The temperature of the steam in the boiler 
at 2201b. gauge pressure was 395 deg. Fah., so that the 
gases left the boiler tube at only 34 deg. Fah. above the 
temperature of the steam, and the air heater tubes 63 deg. 
Fah. below the temperature of the steam at 220 Ib. 
pressure. 

Observations taken during the last seven years show, 
as might be expected, sudden and rapid changes of tem- 
perature in the combustion chambers. They show, 
amongst other things, the importance of maintaining the 
fires at an even heat when raising steam and of setting 
all the fires away together. 

Fig. 5 shows three curves prepared from readings 
taken from the three combustion chambers of a boiler 
when steam was being raised. At 9.25 a.m: the combus- 
tion chamber temperatures were 600 , 500 deg. and 
200 deg. Fah. At 10.5—that is, 40 min. later—A, centre 
combustion chamber, and B, port combustion chamber, 
rose to 1270 deg. and 1250 deg. Fah. res ly, but 
C, the starboard combustion chamber, only risen to 
320 deg. Fah. Then, apparently, the fire at C was stirred | 
up, as the temperature rose to 1340 deg. Fah. in 15 min., 
whilst. 4, eal reqpatiiod guceiuaanans. Fig. 6 shows 
another rapid ¢ in tem taken from a forced 
draught boiler steaming at sea whilst adjusting com- 
passes. The curve A-B shows the temperatures along 
the boiler tube, 1007 deg. Fah. at the combustion chamber 
end and 624 deg. Fah. at the smoke-box end. The fire 





was then stirred up, when the temperature immediately 
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jumped to 1688 deg. Fah. in the combustion chamber, 
and the temperature along the tube fluctuated in rapid 
waves, as shown on curve C-D. The temperature of 
1688 deg. Fah. shown on this diagram is the highest 
temperature which the author has found in the combus- 
tion chamber of a marine boiler, but it may be possible 
to obtain higher reading by lowering the position of the 
thermo-couple to a point more in line with the furnace. 
This curve shows the importance of firing light and often, 
so as to maintain a more regular temperature. 

Fig. 7 shows three curves indicating the temperatures in 
the three combustion chambers of one of three boilers 
of 16ft. diameter by 12ft. in length, fitted with Howden’s 
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forced draught and working at a steam pressure of 180 Ib. 
per square inch. The temperatures were taken during 
the trial trip of the vessel, and extended over a period 
of 120 min., as shown on the base line of the diagram. 
The fluctuation in the combustion chamber temperatures 
will be noticed, whereas the temperature at the base of 
the chimney after the fires are well under way, is almost 
constant. 

Fig. 8 shows three curves prepared from readings taken 
during three voyages, and indicates the average tempera- 
tures in the combustion chambers, along a boiler tube, 
and below and above the air heater tubes. ,The boilers 
are of 16ft. 3in. diameter by 12ft. Sin, in length, 225 1b. 
pressure, and fitted with Howden’s forced draught.. A 
different class of coal was tised during each of the. three 








voyages, and the results in the heating qualities of the 
three classes of coal! are clearly shown on the diagram. 
The class of coal used was as follows :— 


Temp. in Temp. at 

Curve. Comb. ©. smoke-box. 

Deg. Fah. Deg. Fah. 
A.. Australian and Transvaal 1164 .. .. 510 
B.. Newcastle mt oes eet A ae ce SO 
©... GORANI 6. ae es ew) BOB 5. ce BO 


It does not necessarily follow from these diagrams that 
the class of coal which gives the highest temperature in 
this installation will be the best for all steamers; other 
factors must be taken into aecount in conjunction with 
the temperature readings. The importance of recording 
such temperatures will be readily appréciated by ship- 
owners, as the records in conjunction with other data will 
enable them to j the relative heating qualities of 
different fuels as apy to particular steamers. 

Fig. 10 shows the effeet of overforcing a forced-draught 
boiler. It will be observed that during normal conditions 
—as seen in curve B—the combustion chamber tempera- 
ture was 1340 deg. Fah.; that of the smoke-box end of 
the tube 460 deg. Fah.; and that in the smoke-box, 
455 deg. Fah. . After the fire was stirred up and the furnace 
door closed, the combustion chamber temperature fell to 
1195 deg. Fah., as shown on curve A, and the temperatures 
along the tubeslightly increased ; the smoke-box tempera- 
ture rose to 620 deg. Fah., showing that the combustion in 
part was transferred from the eombustion chamber to 
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the smoke-box. This diagram illustrates how bad firing 
can result in an increased consumption of fuel with no 
corresponding increase in power. 

Fig. 9 shows two curves,made from readings from the 
same boiler with coal and oil firing. The boiler was one 
of three—15ft. Sin. in diameter by 12ft. in length, fitted 
with Howden’s forced draught and working at a steam 
pressure of 2201b. per square inch. In the combustion 
chamber and boiler tube the temperatures are higher 
during oil burning, but no records are available of the 
temperatures in the furnace. It will be observed that in 
the combustion chamber the temperature during oil 
firing is 1302 deg. Fah., and during coal firing 1104 deg. 
Fah., a difference of about 200 deg. Fah.; 3in. inside the 
boiler tube this difference of temperature has fallen to 
162 deg. Fah. At the smoke-box end of the tube the 
temperatures in the two cases were more nearly alike, 
as the difference is only 40 deg. Fah., the actual tempera- 
tures being 466 deg. and 426 deg. Fah. respectively. The 
working conditions under which these average results 
were obtained were normal, and the curves represent in 
each case the result of a number of readings taken during 
several days. 


THE IMPORTANCE OF OBSERVING TEMPERATURES. 


The deductions to be made from such temperatures 
will vary with the point of view of the investigator, but 
care must be exercised when comparing the readings 
from different vessels to see that the conditions existing 
at the time the temperatures were taken are comparable. 
The designer will probably conclude that large combus- 
tion chambers and long boilers are justified when forced 
draught is used, and will be interested to see further 
experiments made, with a view of ascertaining the tem- 
peratures in the corhbustion chambers and along the 
tubes with varying sizes of grates. The operating engineer 
will find a fund of information which will enable him to 
obtain greater efficiency in the boilers. He will be able 
to take greater precautions when raising steam, so as 
not to stress the boilers unduly by too rapid change of 
temperature. He will be able to regulate the time for 
cleaning fires with scientific accuracy. He will be able 
to judge the quality of the fuel supplied to the ship. In 
the case of oil fuel he will be able to regulate the amount 
of oil and air, so as to obtain the maximum temperature 
in the furnaces and combustion chambers with the mini- 
mum temperature at the smoke-box end of the tubes. 


TEMPERATURES OF SUPERHEATED STEAM. 


A number of permanent thermo-couple installations 
are now being fitted to steam turbines to indicate the 
temperatures at different stages as the superheated steam 

s through the engine. The author regrets that no 
records have yet been obtained from these installations. 
There is ample field for investigation of the temperatures 
of superheated steam as it passes through the cylinders 
of @ reciprocating engine, or through the various stages 
of a turbine under working conditions in an engine-room. 


3 TEMPERATURES OF BEARINGS. 


Yhermo-couples are being fitted to high-speed turbine 
bearings, and also to inaccessible bearings, such as those 
in an enclosed. engine or in a tunnel.with.no means of 
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access except from the deck. It is possible im these, 
cases, by means of the thermo-couple, to notice any slight 
change in the temperature of a bearing by the manipula. 
tion of the switeh, which may be in the engine-room, some 
considerable distance from the bearing. 


OTHER TEMPERATURES. 


The typical diagrams already shown represent the 
result of many thousand observations taken under ordinary 
conditions. It is impossible within the.scope of this paper 
to show many of the interesting results which were ob- 
tained under abnormal conditions, or to show the effect 
of different retarders in the boiler tubes and air heaters, 
or the relative effect on the temperature in the combus- 
tion chamber due to dirty and clean fires, and the effect 
on temperature by varying the amount of air supplied 
above and below the grate. There is a considerable field 
for further investigation of the temperatures, both in the 
combustion spaces and the steam and water spaces of a 
steam boiler; in fact, what the author would like to do 
is to saddle each heat unit with a temperature-measuring 
instrument, which it would be compelled to carry until 
it had done its useful work and delivered its records to 
the investigator. 








THE STATUS OF THE METEOROLOGICAL 
OFFICE. 


Ar a meeting of the Royal Meteorological Society, 
which was held on Wednesday, the 18th inst., Captain 
©. J. P. Cave brought forward a paper entitled * The 
Status of a Meteorological Office and its Relation to the 
State and to the Public.” A Meteorological Office, it 
was urged, was a practical necessity, and since, to be at all 
efficient, it must be subsidised from public funds, it must 
be under some Government Department. But the work 
of a Meteorological Office was very wide and concerned 
not one, but almost every Government Department, and 
if it was to be under one there was a great danger, unless 
there were adequate safeguards, that many important sides 
of meteorology would be neglected. Among the safe- 
guards should be that the Director of the Meteorological 
Office should be directly under the Minister of the Depart- | 
ment coneerned, and on no account under other permanent | 
officials, and that the Meteorological Office should have its 
separate vote and account in the Estimates. Hitherto | 
the expenses had been controlled by the Meteorological 
Committee, a body on which several Government Depart - 
ments as well as the Royal Society were represented, and 
there seemed, said Captain Cave, to be noreason why that 
arrangement should not be continued. 

The work of the Meteorological Office, continued the 
author, concerned not only Government Departments, but 
such bodies as county councils, municipal bodies, organ- 
isers of engineering undertakings, and the general public, 
and probably not one of such bodies knew how great a use 
might be made of meteorologicalinformation. The public 
was chiefly concerned in forecasts, and probably the mis- 
trust of forecasts which undoubtedly existed in the public 
mind was due to the delay that. occurred before the forecasts 
were available. The forecasts that appeared in the daily 
papers were based on observations made at six o’clock in 
the evening of the previous day, but if forecasts based on 
the | a.m. or 7 a.m. observations were sent to every tele- 
graph office in the country and posted up,andcould, further- 
more, be obtained by telephone subscribers, it would prob- 
ably prove a great boon, especially to agriculturists, and 
would do much to dispel the present mistrust of weather 
prognostications. 

Puring the past year Meteorological Office forecasts 
had, said Captain Cave, been issued from the Air Ministry, 
and in the Air Estimate there was a sum for the Meteoro- 
logical Offiee. That circumstance appeared to indicate 
that the Office was about to pass under the Air Ministry. 
In former times, when any change was made in the 
status of the Office an official inquiry was held, but no such 
inquiry had, as far as was known, taken place as a prelude 
to the present change and no public announcement of any 
kind had been made. There seemed to be no reason for 
the change. The Meteorological Office had done work on 
the upper air long before the war, and it was its work that 
had proved that long-distance night flying was a practical 
possibility. Meteorology must be a national service, but | 
the policy of handing it over to one Ministry without a 
separate vote and account would be disastrous not only 
to meteorology as a science, but. to the State at large. 








FIG. 1 


High Pressure Turbine Pumping 
Set. 


MULTIPLE-STAGE turbine pumps are built with as 
many as ten impellers in series, and in cases in which that 
maximum does not give the pressure required at the given 
speed it is usval to mount two such pumps on one bed- 
plate, the two units being connected in series, so that the 





is a diagram showing the characteristics obtained by tho 
makers from tests madeon the complete set. The right 

hand or low-préssure pump has six stages, and develops 
1486ft. head, while the left- or high-pressure pump has 
eight stages and develops 1984ft. head—total 3470it 

The low-pressure pump was made in as few a number of 
stages as possible to keep the pressure on the stuffing- boxes 
of the high-pressure pump as low as possible. Notwith 

standing this there is a pressure of 650 1b. per square inc) 
on those boxes, but, owing-to the arrangement of packin, 














FIG. 2—EIGHT STAGE 


| resulting pressure would be that due to as many as twenty 


impellers in series. The pump forming the subject of the 
present article was built by Mather and Platt, Limited, 
Manchester, for a working pressure of 1500 1b. per square 
inch, or 3470ft. head of water when running at a speed 
of 1480 revolutions per minute, and its capacity is 800 
gallons per minute. It is driven by a 1450 horse-power 


HIGH-PRESSURE PUMP 


adopted, the boxes run quite cool. They are fitted with 
a combination of metallic packing supplied by the Snowden 
Metallic Packing Company and the makers’ soft cotton 
packing impregnated with graphite. It will be seen that 
each of the pumps, in addition to being fitted with an auto- 
matic dise balancing device, has a Michell thrust bearing, 
which was supplied by Messrs. Broom and Wade, the 

















FiG. 3—SIX STAGE 


electric motor. As the guaranteed efficiency of the pump 
is 68 per cent., the actual horse-power required,to drive 
it at full load is 1240. 

Fig. 1 shows the complete installation, and Figs. 2 and 3 
show the high and low-pressure pumps separately. Fig, 4 
is a sectional elevation of the high-pressure unit, and Fig. 5 


LOW-PRESSURE PUMP 


object in providing this extra bearing being to prevent 
excessive wear of the balancé valve discs in case the 
pressure should fluctuate rapidly. 

Referring to the sectional drawing of the high-pressure 
pump, it should be mentioned that the suction cover is 


of steel, while the impellers are made of phosphor bronze, 
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used in the castings. . The guide 
the same metal, while the “steal 








only virgin metals nang 
oud tips are wholly o 

suction and di 
high-velocity water by phosphor bronze 
water passes from the phosphor bronze diffusion vanes 
into the cast iron middle ies, and so on to the second 
and succeeding impellers. The middle hotint eae tips, 
and covers are all centred by the external casing-— 
a form of construction which the advantage of 
only two water joints to be kept tight under a maximum 
essure difference of 1650 lb. per square inch. 

it will be observed that the impellers are each of the 
single-entry ty Into-the elearance spaces on either side 
of each impeller water enters under pressure, on the 
suction side from the clearance at the periphery of the 
impeller, and on the pressure side between the neck bush 


pr 


in the mid 
that the pressures on either side are equal—a condition 
which is approached in practice—on the suction side of 
the impeller there is a smaller area on which this pressure 


i 


covers are entirely protected from. 
The 


die body and hub of the impeller. Assuming. 





balance dise A, which will then travel back again in the 
direction of the pump suction. In practice the balance 
disc. poasteaBieces! 6 takes up a. position which adjusts 
the pressure in the chamber D to maintain the balance. 
Such, being the case, the reason for fitting the Michell 


thrust block may not appear clear. It is not necessary when 


the pressure remains fairly constant, butin hydraulic pres- 
sure pumping installations such as that for which the present 
Pp’ was designed the rate of change of demand is very 
rapid, and the action of the balance disc is too sluggish 
to, enable it to adjust itself to the rapidly changing condi- 
tions.. Hence wear is liable to occur at the seating of the 
balance disc. The function of the thrust block therefore 
is momentarily to take up any thrust which the disc is 
unable to adapt itself to during these id changes of 
demand. Variations in the demand have indeed been 
encountered from 300 gallons to 800 gallons per minute 
by the mere operation of a lever; the normal capacity of 
the pump in this case being 600 gallons per minute. 

The Michell thrust block F is so designed as to carry 


Sir George Goodwin, K.C.B., supported by the Vice- 
presidents and Council. It is icularly requested that 
early application be made for tickets, ay*the number is 
unavoidably limited to 200. 








RESEARCH LABORATORIES IN THE U.S.A. 


AmonG the most recent additions to the experimental 
science laboratories of America is the new Pittsburg 
Station of the Bureau of Mines. Although the buildings 
have been used on war work during the past year or two, 
they were only formally opened in October last. The new 
buildings, which are in close proximity to the Carnegie 
Institute of Technology, the University of Pittsburg, 
the Mellon Institute, and the Carnegie Library, comprise 
several departments, of which the more important are 
described in the Chemical Trade Journal as follows :— 








(1) Chemical and physical laboratories for general research 
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FIG. 4—LONGITUDINAL SECTION 


acts than on the pressure side, and, in consequence, an 
end thrust is caused in the direction of the suction side of 
the pump. This end thrust is multiplied by the number of 
impellers and amounts to a considerable total. The 
diameter of the balance dise A is calculated so that when 
the pressure in the last stage of the pump, coming from 
the clearance B through the fine clearance E, acts 
upon it, the end thrust is overcome, and there is consider- 
able thrust in excess of and opposed to that caused by 
the impellers. The space D acts as a balancing chamber, 
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FIG. 5—CHARACTERISTIC CURVES OF PUMP 


Now, assuming that the pump is running and generating 
full pressure, the balance disc under its own influence 
moves towards the thrust block, thus permitting the water 
to escape from the balance chamber D into thé space C, 
which is under the pressure existing at the suction end of 
the pump—or in the case the low-pressure pump, 
atmospheric pressure. When water flows from the 
chamber D to the space C it must come from the clearance 
space B through the fine clearance E. Hence the pressure 
inD than that in B by reason of the friction 
loss of the balance water travelling from B to D through 
E. _ The fine clearance E is calculated so that the pressure 
in D ean drop to so low a point that the end thrust of the 
impellers is again sufficient to overcome the effect of the 
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OF HIGH-PRESSURE TURBO-PUMP 


necessary oil | connected with mining and metallurgy. (2) Coal and 

circulation is maintained by the pressure brought about by | miscellaneous analytical laboratory. For several years 
the centrifugal effect of a steel thrust disc G running in oil | the Bureau of Mines has published the results of its investi- 
inaclosed chamber. The oil is led away from the chamber | gations into the composition of American*coal and the 
at the point of highest pressure—namely, the circumfer- | fusibility of ash. Another important study is that of the 
enece—and is returned to the block at its point of minimum | rock dust in mine atmospheres, which is the chief cause 
pressure, the centre H. | of silicosis or miners’ consumption. (3) The gas labora- 
The overall length of the complete set is 3lft. 3}in.,| tory. This department analyses samples of mine atmos- 
the height 5ft. 5}in., and the overall width 6ft. 7}in. | pheres from all parts of the United States with a view to 
The motor is designed for 3-phase 50 periods and a pressure | improving mine ventilation and reducing risks of explo- 
of 6600 volts. The pump suction branch is 9in. diameter, | sion. It also analyses flue gases and products of combustion, 
and the delivery branch 8in. diameter. | natural gas, and various industrial gases. The apparatus 
| installed includes the Burrell-Haldane device for deter- 

| mining the composition of mine air to within 0.01 per 
| cent. accuracy, also’the Burrell methane indicator. ‘There 
is also complete apparatus for gas liquefaction and frac- 
| tional distillation. When America entered the war this 
| department did valuable work in forming the nucleus of 
the American gas warfare organisation. (4) Gas mask 

will, as previously announced, be held in the building of | laboratory. This, of course, is closely associated with the 
the Institution of Mechanical Engineers, Storey’s-gate, | preceding department. Tests will here be made of com- 
Westminster, 8.W. 1, on Thursday and Friday, March | mercial gas masks. During the war-gas investigations 
llth and 12th, 1920. The meeting will commence at | certain evil-smelling and non-poisonous gases were pro- 
4 p.m. on March 11th and 10.30 a.m. on March 12th. | duced, and these have now found a useful peace-time 
The following programme has been arranged :—On the | application as danger signals in mines. Among other 


Thursday, at 4 p.m., the general meeting of members will | items in the research p e of this department is 
the production of carbon black by the combustion of 


natural gas. At present the difficulty is to increase the 
yield—about 3 per cent.—without reducing the quality. 
(5) By-product coking research laboratory. This deals 








THE INSTITUTE OF METALS. 


THE annual general meeting of the Institute of Metals 


Council and of the Hon. Treasurer will be presented, and | 
the results of the ballots for the Council for 1920 and for | 
the election of new members will be declared. The new 








President will be inducted into the chair, and will deliver 
his opening address. The meeting will be adjourned at 
6 p.m., and at the evening session, which commences at 
8 p.m., the fifth report to the Corrosion Research Com- 
mittee wil! be presented and discussed. A paper on 
“The Action on Aluminium of Hard Industrial Waters,” 
by Dr. Richard Seligman and Mr. Percy Williams, will 
also be read and discussed. On the Friday a selection of 
papers will be read in abstract and discussed. At the 
morning session, 10.30 a.m. to 1 p.m.: *‘ The Art of Casting 
in High Tensile Brass,’’ by Mr. J. Neil MacLean; ‘‘ The 
Removal of Internal Stress in 70 : 39 Brass by Low- 
temperature Annealing,’’ by Messrs. H. Moore and S. 
Beckinsale, B.Se.; ‘“‘ Zine Alloys with Aluminium and 
Copper,” by Dr. W. Rosenhain, F.R.S., Mr. J. L. Haughton, 
and Miss Kathleen Bingham ; ‘‘ A Model for representing 
the Constitution of Ternary Alloys,’’ by Dr. W. Rosenhain ; 
*‘Tin-Phosphorus Alloys,” by Mr. A. C. Vivian; and 
** Some Notes on the Effect of Hydrogen on Copper,” by 
Messrs. W. C. Hothersall and E. L. Rhead. At the after- 
noon session, 2.30 to 4.30 p.m.: ‘* The Effect of Progressive 
Drawing Upon Some Physical Properties of Commercially 
Pure Copper,” by Mr. W. E. Alkins; ‘‘ The Influence of 
Cold Rolling on the Physical Properties of Copper,’ by 
Mr. F. Johnson; ‘‘ The Study of Thermal Electro-motive 
Force as an Aid to the Investigation of the Constitution of 
Alloy Systems,” by Mr. J. L. Haughton; Note on ‘‘ The 
Polishing and Etching of Zine for Micro-examination,” 
by Mr. H. H. Hayes; and ‘“Idiomorphic Crystals of 
Electro-deposited Copper,” by Mr. W. E. Hughes. 

In the evening, at 7.45 for 8 p.m., the annual dinner 
will be held at the Criterion Restaurant, Piccadilly-circus, 
W..1, under the chairmanship of Engineer Vice-Admiral 


among other things with coal conservation and smoke 
abatement, the recovery of valuable by-products from 
coal tar, forming the basis of the great dye industry and 
others, utilisation of lignite, manufacture of briquettes, 
&c. (6) The petroleum laboratory will analyse the 
different grades of petroleum and petroleum products, 
and endeavour to evolve the best methods for rapid and 
accurate analysis. (7) The explosives department will 
concern itself with a complete investigation of all kinds 
of explosives, detonators, fuses, &c., used in mines. 








In the course of his inaugural address to the Toronto 
branch of the Engineeri Institute of Canada, Mr. 
R. O. Wynne-Roberts said that he supposed the Sault 
Ste. Marie canal, built by the Hudson Bay Company in 
1797, was one of the first in Canada. One of the locks is 
fortunately preserved, and its dimensions are 39}{t. long, 
7Hft. wide, and 9ft. deep, exceedingly puny when com- 
pared to the present-day locks. 

A Gtascow firm of spring makers recently installed 
seven gas furnaces in substitution for hard fuel furnaces, 
and found that thereby they saved two-thirds of their 
floor space ; they saved labour to the extent of dispensing 
with one stoker; they secured absolute reliability and 
uniformity of temperature; they entirely eliminated 
smoke and soot in their worksh Their fuel bill for 
coal-fired furnaces was, for one year, £694; the gas con- 
sumption for executing the same work was, the next year, 
£425—showing a net saving in fuel alone of £269 per 
annum, 
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The Canadian Electric Power 
Station Industry. 


UnpeErR the heading of Census of Industry, 1917, the 
Dominion Bureau of Statistics for Canada has recently 
issued a comprehensive report on the central station 
industry of that country. The statistics have been collected 
and compiled under a co-operative arrangement between 
the above-mentioned Bureau and the Dominion Water 
Power Branch, Department of the Interior, with the 
assistance of the Ontario Hydro-electric Power Commission, 
the Quebee Streams Commission, the New Brunswick 
Water Power Commission, and the Nova Scotia Water 
Power Commission. Se. 

The total primary units installed throughout the 
Dominion was 983, with a total capacity of 1,844,571 
horse-power. It is interesting to note that 251 units of 
180,200 horse-power are steam, 113 units of 11,710 horse- 
power are gas and oil engines, while 619 units totalling 
1,652,661 horse-power are turbines or water-wheels. In 
other words, as shown in Fig. 1, 9.8 per cent. of the primary 





power is derived from steam, 0.6 per cent. from gas and 
oil, and $8.6 per cent. from water. Of the total of 983 


Water 


652,661 H.R. 
Gas & O11 


1,710 HP 


Prince 


Quebec........ 
BritishColumbia.. 
_ Manitoba....... 


Nova Scotia. .... 


Saskatchewen.. 


tion, 188 units out of a total of 207 being under 500 horse- 
power. On the other hand, 86.7 per cent. of the steam 
turbine units are over 2000 horse-power and 45.9 per cent. 
over 5000 horse-power. Fig. 3 presents a graphical analysis 
of the water and steam-driven primary power in terms of 
the capacity of these prime movers. The distribution of 
the total power among the various provinces is shown in 
Fig. 2. -Ontario leads with 352 units aggregating 784,665 
horse-power, Quebec following with 232 units totalling 
606,082 horse-power. Thus 42.5 per cent. of the total 
power is reported from Ontario and 32.9 per cent. from 
Quebec ; that is to say, these two provinces report over 
75 per cent. of the total power in primary installations. 








A Bridge Repairer’s Device. 





THE process of strengthening the approach spans of the 
bridge which carries the Grand Railway across the 
Niagara Gorge required the addition of new metal to the 
truss posts. The bridge was already in service, and the 
mere riveting on of the extra material would not thus have 
relieved the posts to“any.great extent, as the struts would 
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DIAGRAMS ILLUSTRATING CANADIAN POWER STATION INDUSTRY 


power units with the stated capacity of 1,844,571 horse- 
power, 641 units of 1,444,314 horse-power are at work in 
commercial plants, and 342 units of 400,257 horse-power 
are operating in municipal or publicly owned plants, or, in 
other words, 78.3 per cent. of the primary units are to be 


fonnd in commere‘a! plants. The average capacity of the | 


eentral electric stations of the Dominion is 3925 horse- 


power and the average of each machine 1876 horse-power. | 
The average commercial station has more than double the | 


capacity of the average municipal station, 4879 horse- 
power for the former as against 2300 horse-power for the 
latter, while the average commercial machine unit is 
2253 horse-power compared with 1170 horse-power for 
the average municipal unit. 
stations average 11,535 horse-power per station and 


2884 horse-power per unit, as compared with 420 horse- | 
power per station and 258 horse-power per unit in recipro- | 


cating steam stations, which indicates the development and 
adaptability of the steam turbine in modern central electric 


stations. The commercial steam turbine plants average | 


14,553 horse-power with 3234 horse-power units, compared 
with 7914 horse-power stations and 2327 horse-power units 
in the municipal plants. The gas and oil plants are small 
in size, averaging 160 horse-power with 104 horse-power 
units. In water-driven plants the central station capacity 
for the Dominion averages 6381 horse-power with 2670 
horse-power average units. Commercial water-driven 
plants average 7112 horse-power, compared with 4518 
horse-power for municipal; the units averaging 2901 
and 2024 horse-power respective'y. With regard to the 
water-driven primary power, out of a total of 619 turbines 
and water-wheels of 1,652,661 horse-power capacity, 
25 units aggregating 425,500 horse-power are 15,000 horse- 
power or over; 47 units aggregating 537,300 horse-power 
are 10,000 and under 15,000 horse-power ; 48 units aggre- 
gating 291,000 horse-power are 5000 and under 10,000 


horse-power; 56 units aggregating 167,685 horse-power | 


are 2000 and under 5000 horse-power; 139 units aggre- 
gating 155,337 horse-power are over 500 and under 2000 


horse-power. 


per cent. from units of 15,000 horse-power or over. 
The report states that for steam, gas, and oil engine 
equipment, out of a total of 251 steam engines and steam 
turbines of 180,200 horse-power capacity, three machines 
are of 10,000 horse-power each, four machines aggregating 
28,200 horse-power are 5000 horse-power and under 
10,000 horse-power; 19 machines aggregating 51,865 
horse-power are 2000 and under 5000 horse-power ; 
35 machines aggregating 33,438 horse-power are over 500 
and under 2000 horse-power; and 190 machines aggre 
gating 36,697 horse-power are 500 horse-power or under. 
It is noted that while only 7 of the 251 machines or 2.8 per 
cent. are over 5000 horse-power capacity, they produce 
32.3 per cent. of the power. There are no steam recipro- 
cating engines of over 2000 horse-power capacity in opera- 


The steam turbines in central | 


It is noted that 76 per cent. of the power is | 
produced from units of 5000 horse-power or over, 58.2 per | 
cent. from units of 10,000 horse-power or over, and 25.7 


be in compression and the stiffeners subject to no initial 
| stress. In order to ensure that the old and new metal 
| took fair shares of the load it was decided to relieve the 
| struts of all compression before they were stre: 
| The device employed for this purpose is shown in the 
accompanying engraving, for which, and the following 
description, we are indebted to the Engineering News 
Record. 

* The spans which had to be stiffened are parallel-chord 
| pin-connected trusses 18}ft. deep, with a Pratt web system. 
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DEVICE FOR RELIEVING COMPRESSION IN STRUT 


The post 


uppe 





dealing with the question of strengthening the post both 


| taken into account. 
| The apparatus emp! 


| truss pos e 
| of four steel slabs Sin. by 13in., having a 2in. central con. 


s are two-web riveted sections latticed in planes 
transverse to the bridge axis. The railway floor is on an 
upper deck, at the level of the top chord, while a highway 
deck is carried at the level of the bottom chord. Curved 
brackets stiffen the junction between the posts and the 
r deck floor beams. Any load on the upper deck 
thus subjects the truss posts to lateral bending, and in 


that bending and the direct stress due to truss action were 
oyed for taking the stress off the 


necting screw with nuts on each end and large washer 
plates over the abutting ends of the toggle bars. At th 

outer ends the toggle bars’ were widened out to léin. be 
being fo: down to a blunt chisel-shaped edge, but as 
the middle their meeting ends were left square and butted 
without farther p tion. 

It was not possible to seat the toggle on the bridge pins 

but by placing square steel blocks against the chords , 
satisfactory bearing was obtained without difficulty 
Forcing the middle of the toggle together by the screw 
pushed the two chords apart until the slack was taken out 
of the pin holes in the post. The point of no-stress con. 
dition was determined by taking readings with a strain 
gauge, and noting when the reduction of stress from the 
time of the toggle commencing to operate was equal to the 
computed dead load stress. Then the reinforcing angles 
were applied, rivet holes drilled through angles and post 
webs, and the angles bolted up and at once riveted. The 
toggle, when ramet to a particular post, occasionally 
remained under load for as much as two or three days 
while both decks of the bridge were in service. Kit 








Storing Plans. 
(Communicated. ) 


In the majority of drawing-offices the storing cf large 
plans is looked upon as very much of a bugbear. By 
reason of their size they have to be rolled; and, although 
duly endorsed and properly indexed, the discovery of a 
— plan—usually required at a moment's notice— 
Tom among a pile of others is a vexatious job, which 
a f sometimes end in the whole lot having to be taken out 
and sorted. 
The most convenient and space-saving method of 
storing large is, of course, to have them rolled, tied, 
endorsed, stacked on end in a cupboard or cabinet, 
and to overcome the aforementioned difficulty of dis. 
covering one particular plan without disturbing the others 
the following scheme—which has been tried with success 
in a busy drawing-office-—-will be found difficult to improve 
upon, The working of the arrangement will be fairly 
—— on reference to the sketch. 

e cabinet, of ordinary type, is furnished with a 
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SUGGESTED METHOD OF 


loose bar A, to prevent plans tumbling forward, and each 
plan before being deposited in the cabinet is docketed in 
the manner shown. A number of pieces of cord, each 
provided with a tab, a small plummet and a hook, is 
kept on hand to be used as required. A plan, having been 
rolled, tied and endorsed ready for indexing, is held sloped, 
and a cord, weighted by the small plummet, is eee 
through it. The cord is then slipped through the hook 
as shown, the title of the plan noted on the tab, and the 
plan then placed in the cabinet, the end of the cord, to 
which the tab is attached, being held meanwhile in the 
hand. On the inside of the door of the cabinet is fixed a 
many-pocketed file or index, the pockets being alpha- 
betically arranged as shown, and into its allotted pocket 
the tab is placed. 

The value of the arrangement now becomes apparent. 
On a plan being required, one has merely to select from the 
file the tab bearing the desired title, and the “ fish ’’ is as 
good as caught. A gentle pull on the string brings the 
plan upwards and outwards, and with the free hand it 
is quickly disengaged from among the others. The whole 
operation occupies but a fraction of the time usually 
taken with other methods of indexing. besides saving the 
very considerable wear and tear on one’s temper. 





CALENDARS. 


Marconi House, Strand, W.C. 2.— 
d for stamps, cards, and 
The whole is 


Marcont COMPANIES, 
Leather wallet. 8 


p are arrang' 
notes. A diary is inclided which is detachable. 
very neat and takes up little room in the pocket. 
Leytanp Morors, Limited, Leyland, Lancs.—Small desk 
calendar in the shape of one of the firm’s motor lorries, Attached 
to it is a tear-off calendar, containing three months to each 
sheet. The lorry is in colours. 
Smrru AND Coventry, Limited, Manchester.—Weekly tear-ofi 
sheets. Each day is given safficient space to put down engage- 
ments. Each sheet contains an impression of one of the firm’s 
manufactures. The sheets are printed in black and red. 
Truuinc-Srevens Motors, Limited, Maidstone.—Large wall 
calendar, with a view of the works printed in colour. The sheets on 
which the calendar is printed are 9}in. by 9}in. As the figures 
are some bin. deep, there is no difficulty in seeing the date. 











ts was in the form of a toggle, each consisting 
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Provincial Letters,’ 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Premiums on Finished Iron Purchases. 


Tue iron and steel market continues very firm, 
with pressure on all.hands for supplies. The bar iron- 
masters have decided against any revision of the selling 
rates, Their decision, however, has not prevented further 
individual advances, buyers eager for supply, it is said, 
being ready to pay an additional 10s. to £1 per ton, and 
in some cases even more, to get their orders accepted. 
Bearing in mind that ironmasters are hit by high costs 
of production in nearly every department, their decision 
to retain the current scale of prices is greatly to their 
credit, and selling rates are now unlikely to be interfered 
with for the next few weeks. As I had the peculiar satis- 
faction of stating prominently in my letter last week, a 
real desire is now beginning to be manifest to arrest, if 
possible, the upward tendency of prices. The desire is 
good, since every advance adds substantially to the rate 
of ironworkers’ wages, while imposing a fresh barrier 
upon foreign trade. Makers are desirous to restore the 
overseas trade where possible, especially in view of the 
disastrous effect'on business of the low rate of exchange. 
Notwithstanding all this, however, many makers exercise 
their right to quote higher terms than their Associaticn 
bases, and with demand exceeding supply they can have 
business at almost any premiums if they are in a position 
to handle it. As much as £25 is being paid for nut and 
bolt iron delivered in the district. Lancashire houses have 
put up their price for nut and bolt iron to £25 f.o.t., and 
state that there is no difficulty in disposing of all they have 
to sell. Good second-class bars are now unobtainable 
under £24 10s., and small rounds, squares and flats are 
on the basis of £28 at works for three-eighths sizes. An 
advance of £3 has been made in Lancashire hoops. The 
export prices now are £32 for iron and £31 15s. for steel. 
Steel strip manufacturers in the Midlands have likewise 
notified an advance of £3 on the basis, but that does not 
do away with the irregularity of quotations, much depend- 
ing on individual circumstances. Iron strip manufacturers 
have met to consider prices, which, it is stated, have been 
barely remunerative. No alteration was made in the 
basis, but the extras on sizes 6in. and upwards were 
advanced 5s., while the extra for cut lengths was increased 
from 7s. 6d. to 10s. Sheets continue in great demand, 
especially of the galvanised corrugated variety, quota- 
tions for which range between £50 and £53. 


Dearer and Yet Dearer Pig Iron. 


There is an expectation that Northern pig iron 
will be advanced, and whilé there is no general move, a 
number of smelters quote prices 2s. 6d. above the accepted 
level. For Northamptonshire forge as high as 185s. is 
here and there named, but these are decidedly excep- 
tional cases. An advance of 2s. 6d, on Derbyshire foundry 
is more common ; in fact, the market price can be said 
to have gone up to that extent. Basis quotations this 
week :—South Staffordshire part-mine forge, 200s. to 
205s.; No. 3 foundry, 212s. 6d.; cold-blast, 315s.; North- 
amptonshire forge, 182s. 6d.; No. 3 foundry, 187s. 6d.; 
No. 2, 190s.; No. 1, 192s. 6d.; Derbyshire gray forge. 
192s. 6d.; No. 4, 202s. 6d.; No, 3, 205s.; No. 2, 207s. 6d.; 
No. 1, 210s. net—at makers’ works. Smelters state that 
the market could easily xbsorb a third more than they are 
now able to supply. Orders are accordingly accepted 
with caution. here is a very great foreign demand. 
It is said on "Change that one large Midland firm received 
an inquiry a few days ago for 5000 tons of Derbyshire 
foundry pig iron for export. The order was turned down, 
although the prices offered were substantially above 
those charged to home consumers. The sellers considered 
themselves honourably bound to meet the needs of home 
consumers. 


The Grievance against the Coke Ovens. 


: Complaints are still heard refating to the exces- 
sive proportion of forge pig iron turned out, owing to the 
insufficiency and the poor quality of the coke supply. 
It is considered quite impossible to obtain a reasonable 
average of foundry iron quality from any of the furnaces, 
while a number have occasionally to go on slack blast 
for want of coke. Nearly ali the plants are in constant 
danger of stoppages from that cause. Some of the most 
important owners entirely decline to consider new busi- 
ness at the present time in view of the congested state 
of order books and the numerous obstacles in the way of 
production. There is great irritation over the coke supply. 
The production of high-class foundry material is increas- 
ingly difficult. There has been a conference between 
the coke oven people and the pig makers, when the latter 
were invited to offer higher prices for coke supplied to the 
British furnaces. No secret was made by the oven owners 
of the fact that foreign prices are high enough to be attrac- 
tive. The matter is still the subject of negotiation, and 
it is thought possible that a compromise may be reached 
which will lead to an improvement in supplies. 


No Steel to be Bought. 


The steel works are still besieged with inquiries, 
most of which are accompanied by tempting offers of 
high prices. The scarcity of semi-finished material con- 
tinues seriously to hamper production, mills producing 
small bars being hardly able to make more than one-third 
time. The demand for sheet bars is so great that some 
firms producing billets have now turned on to this class 
of material, which for emergency orders commands as 
much as £29 to £30 per ton, although the more general 
range is £23 or £25 up to £29. Prices of billets range 
upwards from £22 10s. to £23 and £24 per ton, Steel hoops 
also tend to firm up. The lighter gauges range from 
£27 10s. to £29, and sales in thicker sizes are mentioned 
at £27. Open market quotations are ;—_Hoops, £31 10s.; 
angles, £20 10s.; tees, £21 10s.; joists, £20 10s. minimum; 
ship, bridge and tank plates, £23 5s., three-eighths and 





upwards; boiler. plates,’ £26 10s,—at. makers’ works. 
A number of structural undertakings are being held up 
because deliveries of material cannot be got from the 
steel works. A large amount of new building is in con- 
templation, but it is likely to be held up through the 
scarcity and constant increase in the price of steel. 


Coventry's Engineering Ability. 


High and wholly well-merited praise of Coventry's 
engineering ability was rendered a few days ago at the 
annual gathering of her Chamber of Commerce. Lord Weir, 
the late President of the Air Council, spoke of Coventry’s 
gocd work in aircraft production. The task which Coventry 
engineers undertook during the war was one demanding 
the exercise of unique skill in technical design, ingenuity 
and resourcefulness in methods and processes applied 
to entirely novel products, and the products themselves 
were subject to changes required to meet the lessons’ of 
daily experience. Coventry might be looked upon as the 
most imaginative city in the country with regard to her 
industry. There was nothing to prevent the achievement 
of even greater engineering results than those of the Ameri- 
cans. New and imaginative processes, the subdivision of 
skilled labour and a degree of co-operation and flexibility 
of trade union rules which up to the present had been 
lacking in this country, were necessary to obtain their 
share of the world’s markets. Lieut.-Colonel Sir Hamar 
Greenwood, who also spoke, said that in refer ing to the 
duties of local labour, Lord Weir had dealt with the real 
root difficulty of the trade of the city. If the lesson therein 
was not learned, other countries in the world which had 
already learned it would make us suffer for our slowness. 
There was no desire on the part of the Government to 
interfere with trade. The controls would go as soon as 
it was possible to dispense with them. 


Ironworks Rolls. 


The iron and steel mills are strongly urging 
deliveries of rolls and machinery, for want of which a 
number of the mills are still idle. Belgium has lately 
appeared on the scene as a buyer of ironworks mill furni- 
ture, but has very little prospect of receiving attention 
in view of the urgent needs of British mills. 


Fighting Under-production. 


Though the renewal of the supply of castings has 
removed a partial deadlock in a large number of industries 
in this district, the moulders’ strike has left a mark on 
development plans which will not be erased for many 
months. Owing to the disorganisation, new production 
schemes at various local works have, I regret, been aban- 
doned or postponed. How to get increased production 
remains the most pressing problem. It is something more 
than a question’ of adjustment of the labour supply to 
mechanical resources. In that direction our industrial 
system has been so unbalanced by the war that to bring 
about efficient reciprocal working again will be a matter 
of years. The immediate difficulty is that the trained 
labour at disposal is not giving the output which is neces- 
sary to save the economic position. New production 
schemes, as I have just stated, are far from complete, 
but with existing resources a very much better impression 
could made upon the adverse trade balance. It is 
widely held in this district that the most effectual way to 
get larger production is to proportion the worker’s re- 
muneration to his output. It has long been recognised 
in the more highly organised local industries that, with 
wages based on a fair standard of output, it is to the 
advantage of all concerned that the utmost encourage- 
ment should be given to workers who possess the necessary 
skill and diligence to exceed that output. That is the 
guiding principle which, since the end of the war, has been 
adopted in many Birmingham industries. The reduction 
of piece prices is seen to be so injurious in its general 
effects as to make it worth while to abide by manifest 
anomalies rather than disturb the worker’s faith in the 
stability of his position. The proposals of the engineering 
employers which the trade unions are now considering, 
aim at this result, by giving the fullest guarantees that 
the workers shall reap the fruits of their labours. 


Engineering Trades. 


The testing machine has become such an important 
adjunct of modern manufacturing industry that it is not 
surprising to learn it is in great demand in connection with 
the reconstruction schemes now going forward. Bir- 
mingham is playing a Jeading réle in developing the testing 
machine and extending its application. In our own expe- 
rience of the past five years, with the ceaseless search for 
improved metal alloys and the progress made in the matter 
of more exact methods of manufacture, the testing machine 
has assumed much greater significance than formerly. 
Its elaboration in many. different forms and for a wide 
variety of industries has been undertaken with the 
thoroughness which is the hallmark of the best engineering, 
and the range of testers which Birmingham is now turn- 
ing out is very satisfactory. A machine for testing chains 
and cables up to a stress of over 50 tons has lately been 
supplied by. Messrs. Avery to the Dutch Government. It 
is worked by hydraulic pressure derived from a Hele-Shaw 
motor-driven pump, thus making the whole contrivance 
self-contained. Other testing machines which have lately 
gone abroad from Birmingham. include several for the 
naval shipyard in Spain. Another tester of 100 tons 
capacity is being made by the same firm for London 
University. A new feature of the design is the placing of 
the cylinder in the middle of the. machine, enabling the 
length to be reduced to. 35ft. 
to work at a pressure of only. 401b. is being supplied to 
the National Physical Laboratory at Teddington. . Its 
purpose is to make tension and compression tests of long 
struts. The Brinell hardness test is also provided for. 
Safe makes in Birmingham are inundated with orders, 
many of which come from distant countries to whose re- 
qvinemeais it was impossible to attend during the war. A 

irmingham maker is now producing a safe with a second 
line of defence, which remains intact even though the locks 
be shattered, This is effected by placing round the inside 
of the door a series of bolts which are automatically engaged 
on the safe being shut and which can only be disengaged 


A 10-ton hydraulic tester, 





by operating the lock. It is, a further development in 
the battle of wits between. the safe-maker and the safe- 
breaker. If the lock be destroyed the opening of the safe 
becomes a difficult. operation even to a man who has 
designed the locking mechanism; to anybody else it is 
an impossible feat. 








LANCASHIRE. 
(From our own Correspondent.) 


Mancrester Thursday. 
Iron, Steel, and Metals. 


Att the markets here for iron and steel show a 
further tendency towards rising prices, and it is quite 
impossible to put a limit on the movement. It is, however, 
of little use just now for consumers to take any view of 
the future, nowever accurate it may turn out to be, 
because the practice of refusing all business except at 
what may be called sliding prices, is now becoming almost 
universal ; and incidentally this has a great deal to do 
with the extravagant cost of all completed work. The 
engineer, for instance, who undertakes a big contract for 
the delivery of machinery over the year is expected, when 
he goes to secure his material, to to pay eny prices 
which may be current when the material is delivered. He 
cannot know what those prices may be, and hence he claps 
on an extravagant margin to cover any advance which 
mayozcur. Before the war there were wealthy and reliable 
merchant firms which would take the risks off his shoulders 
on very moderate terms, but now it is almost impossible 
to find men willing to do such work. 


Metals. 


The upward movement in the copper market has 
been hanging fire a little for some time. looking back 
over the market records, one sees that there has been little 
change in standard copper prices here for nearly a month, 
although there has been a greater advance in refined ingot. 
Thus, standard bars were at £120 and electrolytic at £123 
at the end of January, and at the end of last week standard 
was quoted at £119 10s. and electrolytic at £127, the 
difference having widened from £3 to £7 10s. per ton. 
The movement in the latter class of copper is really more 
symptomatic of the market than that in the former class, 
but the actual demand for refined copper is not yet what 
it may reasonably be expected to become. The outlook 
in the American trade seems to be still rather uncertain, 
and apparently more time must be allowed for the recovery 
of domestic consumption in the States. Eventually the 
atmos; hr> will cle r, but meantime patience is needed, 
and probably speculators for a rise here may delay their 
operations until they can see plainer evidence of American 
domestic revival. There is a very large quantity of old 
metal about, and it is coming into the market more freely, 
while the prices remain very much below their relative 
value as compared with the new metals. Engineers in 
the Lancashire district do not seem yet to be buying very 
much scrap copper and brass, and one may suppose that 
their accumulation of metal castings is still considerable 
and keeps them out of the market. But if it be true— 
as it probably is—that copper will eventually be dearer 
and that the other metals will at least maintain their 
present level, there should be an advantage in increasing 
stocks of old metal, such as gun-metal and yellow brass, 
while the purchases can be made upon such favourable 
terms. Tin has now fulfilled the expectations of those 
optimists who foretold a level £400 when the market was 
at £350, and according to recent reports, there is a strong 
movement in the East to hold back supplies until a higher 
price has been reached. Itis said that there is some indica- 
tion of a buying movement in America, but nothing serious 
has occurred in this respect up to the present. One is 
still under the impression, however, that America cannot 
remain quiescent for any great length of time, and it is 
perhaps this conviction which is now inspiring speculators 
in the East. Spelter has been a very firm market, and the 
continued prosperity and activity of the galvanising trade 
suggests that the consumption of the metal in that industry 
has not yet reached its maximum. In lead there has been 
a very strong market, and the predictions of those people 
who foretold £60 for the March pr ce in Great Britian do 
not now appear so extravagant. The total advance since 
the beginning of the present year is now about £7 per ton, 
or roughly 15 per cent. 


Pig Iron. 


The market for pig iron is firmer than ever, and 
the determination of buyers to secure as much as possible 
in anticipation of famine conditions later on is very strong. 
The returns of the production of iron and steel in 1919 
show an esormous felling off, although it was known that 
the output was considerably diminished. The figures 
show that all the efforts te increase production which were 
smp*sed to have been made last year have failed; but 
what is more alarming is that there are great difficulties 
in the way of keeping the production up to the present 
very moderate level, to say nothing about any chance of 
increase. Meantime, the pressure for export continues, 
and the prices offered by foreign buyers are greatly in 
excess of the present home prices, high as the latter are. 
It seems now to be a foregone conclusion that there will 
be a terrible scramble for pig iron during the next few 
months, and anything in the way of high prices seems 
possible. Lancashire sellers of the Midland foundry irons 
are very cautious now, and offer only sparingly. The 
lowest price at which No. 3 Derbyshire pig iron was being 
offered this week for delivery in the Manchester district 
was £10 12s. 6d. per ton, and there was not much to be 
had in any case. Possibly Northamptonshire might have 
been bought at a little less. There was no Cleveland iron 
being offer: d, and one cannot say what the price would be. 
Scotch iron was very scarce, and the idea of price with 
merchants was about £12 10s. per ton delivered. 


. 


Scrap. 


There was more demand for heavy wrought scrap, 
and. consumers have increased’ their offers to £9 5s. per 
ton, but this does not seem to bring in enough, and, of 
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course, they can afford to pay more now that they are 
getting about £26 for bars and £32 2s. 6d. per ton for 
iron hoops. Cast scrap is rather neglected still, and dealers 
find it difficult to place any quantity even of the best 
qualities at over £8 5s. per ton, Heavy steel melting scrap 
is firmer, and there is more demand for it. The selling 
value is now somewhere about £8 5s. per ton. There is a 
good demand for steel turnings, and up to £6 per ton is 
paid for them. 


The Over-capitalisation of Industry. 


The recent phenomenal boom in cotton mill 
shares is being followed by a somewhat similar movement 
in the shares in some local engineering firms, more especially 
in connection with textile machinery-making concerns. 
During the past week or two the shares in several of the 
companies have changed hands at prices which are totally 
unjustified by past trading experience, and which point to 
gross over-capitalisation in the future. The present boom 
in company-promoting is likely to prove of incalculable 
danger to the cotton industry later on, and it is to be hoped 
that the fever will not spread to the engineering industry. 
In this connection, the investing public would do well to 
ponder carefully the warning which the President of the 
Board of Trade, Sir Auckland Geddes, uttered at a luncheon 
last week given by the Manchester Chamber of Com- 
merce, with regard to over-capitalisation. Speaking on 
the general outlook for British trade, Sir Auckland ex- 
pressed the fear that the present boom of commercial 
prosperity might be followed by a period of trade depres- 
sion as a result of the post-war conditions in Europe. He 
referred to the danger which might arise if the great pro- 
ducing countries of Europe should invade our markets 
with cheap goods, and, through the benefit of the exchange, 
undersell our industries. He said there were strong argu- 
ments in favour of a moderate writing-up of capital, but 
the present speculative writing-up seemed to be based on 
the supposition that the present boom was permanent, 
whereas it was only temporary. He prophesied a difficult 
time ahead, when the whole of the industrial power of 
humanity would be at work once more and when the present 
lack of competition would be a thing of the past. He 
urged that during the present run of good fortune profits 
should be set aside towards the maintenance of the effi- 
ciency of the industries and the modernisation of the 
plants. By such means only, he said, could our industries 
be placed upon a sure foundation, and by such means would 
undue speculation in industrial shares be kept in check. 
It was pleasant, he continued, to turn to the affairs of one 
well-known local firm which had just increased its capital 
to @ justifiable extent by an issue of bonus shares to its 
shareholders. He referred to Mather and Platt, Limited, 
the ordinary share capital of which had been augmented 
from £600,000 to £1,050,000. 


Charles Mark Dorman. 


Mr. C. M. Dorman, whose death occurred recently 
at his home at Brooklands, Sale, at the age of fifty-nine, 
after a brief illness, was a partner in the firm of Dorman 
and Smith, Limited, Salford. He was born at North- 
ampton in 1861, and was educated at Berkhampstead and 
the Yorkshire College. He served an apprenticeship in 
the works’and drawing-office of the Hunslet Engine Com- 
pany. In 1881 he and Mr. Smith went into the electrical 
side of engineering, when they became assistants to the 
late Mr. J. S. Raworth, whose works they afterwards took 
over. Mr. Dorman was a member of numerous societies, 
as well as the Salford Education Committee. He was of a 
studious nature, a lover of science, and will.be greatly 
missed amongst a wide circle of friends. 


Manchester Housing Scheme. 


The Manchester Housing Committee has just 
taken a considerable step forward in connection with the 
provision of houses for the working classes by placing a 
contract—said to be the largest yet undertaken—for a 
thousand houses with Sir Robert MacAlpine and Sons. 
A definite time limit has been placed on the contract, 
the contractors undertaking to build at the rate of five 
hundred houses per year and to pay a penalty for every 
week by which the time is exceeded. To overcome the 
local difficulty of obtaining labour, it is understood that 
Messrs. MacAlpine will be able to bring their workpeople 
with them. Although a thousand houses are only a small 
fraction of the number required in the Manchester district, 
the contract shows that the Manchester Corporation is, 
at any rate, boldly endeavouring to tackle the housing 
question in a serious and business-like fashion. 





BAzROW-IN-FURNESS, Thursday. 
Hematites. 


There is a busy state of affairs to report in the 
hematite pig iron trade of North Lancashire and Cumber- 
land. In all, there are twenty-two furnaces in active 
blast, and a good volume of iron is being produced, the 
major portion of which is going into prompt use. Local 
steel makers at Barrow and Workington have heavy 
requirements, and are taking big supplies direct from the 
blast-furnaces, and other local users, including iron- 
founders, are getting good deliveries. Tra: rt facilities, 
however, are not as good as they might be, there being a 
shortage of wagons, both to bring along raw materials 
and to take the pig iron away to works. An expansion 
in operations will be necessary, however, for on every 
hand iron, and still more iron, is wanted. Makers at 
present are well off for orders; they have, in fact, more 
than they can cope with, and could readily dispose of the 
output of several more furnaces. Prices are on the up 
grade, and parcels of mixed numbers of Bessemer iron 
are at £12 5s. per ton net f.0.t., with special brands running 
up to £13 5s. per ton. 


Iron Ore. 


There is activity at all the mines in this district, 
and good outputs are being made, particularly. of the 
better grade ores. For some time the poorer sorts have 
not been worked, as they do not pay, with wages at the 
existing high level. Good average sorts of native ore are 
quoted at 52s, 6d. per ton net at mines. Spanish ores 





are at 62s; 6d. per ton ¢.i.f. A fair tonnage arrived in 
Barrow: docks last week, but discharging was held up by 
a strike over a cargo of manganese ore, and this trouble 
spread over the whole port, with the result that many 
vessels were held up. 


Steel. 


There are no new features to report this week in 
the steel trade. At Workington and Barrow the rail mills 
are busy, and good outputs are being made on and 
overseas account. Some of the other branches.are also 
busy; the merchant and hoop mills are working at 
Barrow. Nothing is being done in ship plates, but the 
steel foundries are well employed. Steel generally is in 
good demand, with heavy rails at £19 5s. to £20 5s. per 
ton, and light sections at £21 10s. to £23 5s. per ton. 
Billets are at £22 10s. per ton. Ship plates are quoted 
at £21 per ton, and boiler plates at £26 10s. per ton. 


Shipbuilding and Engineering. 


There is likely to be considerably more activity 
in the shipbuilding and engineering trades in the imme- 
diate future at Vickers’ yard in the matter of the building 
of oil tankers. The building of these vessels will probably 
be spread over a number of years. The Furness Railway 
Company has ordered from Messrs. Fleming and Ferguson, 
of Paisley, a powerful dredger for use in Barrow Harbour. 
The vessel is to be ready for next year’s dredging season. 


Fuel. 


The demand for steam coal is brisk, and good 
steam sorts are at 36s. per ton. House coal is in strong 
demand, and short supply at 38s. 6d. to 42s. 6d. per ton 
delivered. Coke is in urgent demand at 60s. per ton 
delivered for East Coast qualities. 








SHEFFIELD. 
(Prom our own Correspondent.) 


New Templeborough Enterprise, 


Last week I was able to mention that, beside the 
quarter of a million new capital for Samuel Osborn and Co. 
the capital of the Park Gate lron and Steel Company is to 
be raised to £2,000,000-——in both cases chiefly on account of 
works developments. Since then the United Strip and Bar 
Mills, Limited, has been registered with a capital of two 
millions. This is anew Templeborough enterprise, the first 
directors of which are Mr. Harry Steel—chairman of Steel, 
Peech and Tozer, Limited, the United Steel Companies, 
Limited, and the Templeborough Rolling Mills, Limited ; 
Mr. A. O. Peech and Mr. Tozer, directors of Steel, Peech 
and Tozer; Mr. F. S. Scott-Smith, managing director of 
Samuel Fox and Co., Limited; and Mr. W. B. Jones, 
colliery owner. The new company will operate on a site 
at Templeborough in close proximity to the big rod mill 
of the Templeborough Rolling Mills, Limited, which, as well 
as the 36in. cogging mill, has been fully described and illus- 
trated in Toe EnGInEER. The whole matter was settled 
some months ago, and every preparation has now been 
made for proceeding with the erection of a steel strip mill 
capable of producing 3000 tons of strip a month and a 12in. 
merchant bar mill with a capacity of 12,000 bars a month. 
The columns and portions of the foundation are already in 
place, but it is not anticipated that the mills will be turning 
for about eighteen months. As Mr. Harry Steel explained 
on a recent occasion, the new rod mill—of the Morgan fully 
continuous type—was installed at great cost with a view 
to supplying our wire manufacturers with the raw material 
—wire rod—which in pre-war times came so largely from 
Germany. We were being beaten by the foreigner, who 
would very soon have been sending us, not wire rod for 
manufacturing p but the wire itself and products 
made therefrom. It was therefore, in a sense, a key 
ind Just in the same way, most of the steel strip 
we used formerly came from Germany, and the desire of 
Mr. Harry Steel, and those who are acting with him, is to 
help the country to supply itself with this material, which 
enters so largely into light steel manufactures. 


The Morgan Billet Mill. 


Back in December Toe Encrneer had an oppor- 
tunity of witnessing the progress being made at Temple- 
borough toward the completion of big rolling mill plans, 
in which the rod mill and the pitheoled strip and bar mills 
will form parts. At that time the cogging mill referred to 
in the previous paragraph was in operation, but the billet 
and slab rolling mills were not completed. Last week the 
latter commenced running, and I understand the total 
output, when everything is in full swing, will be 10,000 
tons per week. One can begin now to see the splendid 
order in which the huge departments, stretching from the 
Sheffield side of Templeborough right through the works 
of Steel, Peech and Tozer, and down into Rotherham 
proper, are arranged. At Templeborough, for instance, 
there is the great steel melting department, which will have 
in its complete state fourteen 60-ton Siemens furnaces. 
The 3-ton ingots made at these automatically charged 
furnaces are conveyed in “ chariots” over specially laid 
rails to the soaking omen and pass on to the cogging mill, 
which is capable of dealing with 100 tons per hour. The 
in; are cogged down into blooms, some of which are for 
billet-making and others for slab-making. ‘The former are 
dealt with by a set of Davy shears—the first to be used in 
this country—and transferred to the new billet mill, where 
they are rolled down into 30ft. 1fin. billets, passed through 
a furnace, and out on to the first train of rolls of 
the Morgan mill for conversion, within one minute, 
into wire rod coils 3000ft. in length, two strands running 
simultaneously. The latter blooms are dealt with by the 
slab shears, shearing up to 18in. by 6in., and then 
on to the slab mill, which consists of two stands of 2lin. 
rolls, and is driven by a B.T.H. motor of 1200 horse-power. 
This plant has been built in the main locally, the chief 
contractors being Davy Brothers, Limited, and the Bright- 
side Foundry and Engineering Company, Limited. 





Other Interesting Developments. 


freee wae. seems likely to be pretty per. 
manently in the limelight, since, in addition to the interests 
already referred to and other important firms situated 
there—such as Flathers, the Simplex, and the Abrasive 
Wheel concerns—the new combine, Sheffield Steel Pro. 
ducts, Limited, is going ahead: with considerable keenness, 
As I have mentioned in previous letters, the company, 
which is a combination of about a dozen steel businesses 
more or less well known, has secured the extensive premises 
at Templeborough formerly used as a National Projectile 
Factory, with the intention of showing the tool, file, and 
cutlery industries:what can be done in the way of mass 
production. To that end it is understood the works wil! 
be made self-contained, as far as that is possible, anc 
apparently the combine’s latest acquisition-—_the Mowbray 

street. Foundry, which hitherto has been operated hy 
Oxley Brothers, Limited—is a further step in that direc. 
tion. The foundry is equipped for specialising in the 
castings necessary for the manufacture of machines 
employed by firms in the so-called “‘ Sheffield small trades.’’ 
Then the Brightside Foundry directors have just: proposed 
to increase the capital of that company by the issue of 
20,000 new ordinary shares of £1 each. Of these shares 
10,000 are to be offered to employees—the company’s 
desire being that the workers should be able to take a 
practical and financial interest in the business—-at par, 
facilities for payment by instalments also being given, 
and the remaining 10,000 will be available for existing 
shareholders to take up at a premium of 10s. per share 
the market value of which, at the moment of writing, is 35s. 
The new money is to be devoted chiefly to further develop. 
ment of the works, and with the same primary object the 
directors of Henry Bessemer and Co. are proposing to 
increase that company’s capital by the issue of 100,000 new 
ordinary £1 shares at a premium of 5s. per share, the present 
quotation of which is 2%. As showing the great increase 
in the cost of production, the directors remind the share- 
holders that hematite pig iron, which in 1914 was 72s, 6d. 
a ton, is now 225s. a ton, coal which was below 13s. ix 
now above 31s. a ton, the company’s turnover has in- 
creased by 100 per cent., and the wages paid have risen 
by 230 per cent... The lists for the offer of a quarter of a 
million 5$ per cent. tax-free cumulative preference shares 
in Samuel Osborn and Co. were opened on Saturday ani 
closed on Monday, the shares having been over-applied 
for. That money also—much of it having been taken up, 
I hear, by employees——is required principally for develop- 
ment purposes, 

Colliery Questions. 

During the week several matters have arisen of 
special interest to coal-mining circles. For instance, at 
a meeting on Saturday at Wakefield of the Yorkshire 
branch of the Association of Mining Electrical Engineers 
there was a debate on the question of coal-cutting 

inery, arising out of a paper by Mr. Robert Rae. 
One member's experience was that even excellent machine 
men were not successful in cutting a straight side. It was 
suggested that makers paid too much attention to cutting 
and not enough to and another member pointed 
out the danger of the improper use of fuses on coal-cutting 
machines, and said he ked forward to the time when 
fuses would be done away with.. The President, Mr. KR. 
Holiday, remarked that electrical machinery was now being 
put into the hands of people who beforetime had not been 
given that msibility, and in that t they must 
look for a certain amount of difficulty. One of the members 
declared that electricity could not be put to a worse use 
than coal cutting, the room s being so small and the 
operations so cramped. The following day a mass meeting 
of colliers at Mexborough was addressed by Mr. Herbert 
Smith, the President of the Yorkshire Miners’ Association, 
who, after urging that the question of nationalisation 
should be settled by a general election, added: “ Some 
people are talking about direct action. I am not, pre- 
pared to ask the women and children to suffer through 
their stomachs when the matter can be settled at the 
ballot-box.’”” That is far more sensible talk than that 
which brought about the Yorkshire coal strike last year. 
One other point of interest is that the London financial 
interests that recently obtained control of the Wharncliffe 
Silkstone Collieries, Limited, of Tankersley, near Barnsley, 
have just carried through a similar deal regarding the 
Old Silkstone Collieries, Limited, Dodworth, also near 
Barnsley. The latter company’s properties include the 
Dodworth, Silkstone Fall, Stanhope Silkstone, Higham 
and Barugh Collieries, with large and up-to-date coking 
and by-product plant. The collieries. produce 600,000 
tons of coal, and the coking plant 120,000 tons of coke per 
annum. 


There are no marked changes in the general 
conditions of the iron and steel industry. The volume 
of business being offered is greatly in excess of the possi- 
bility of supply under prevailing conditions., Railway 
transport is rather better just now, but there is still a 
lamentable indisposition on the part of labour. to rise to 
the wonderful opportunities now being presented for a 
vastly expanded trade. Almost every country in the 
world is clamouring for steel, and for the moment we seem 
the only source of supply for them—and a comparatively 
poor one, too, the home demands being so very heavy and 
insistent. It is pretty generally recognised, however, that 
a good number of’ the business inquiries being made are 
duplicates put forward by people who think that by such 
means they are more likely to obtain their full require- 
ments. France continues @ good buyer of steel, which, 
however, is delivered to users’ yards on that side of the 
Channel at the high figure of about £50 a ton. Crucible 
furnaces are more than maintaining the improvement 
recently remarked, and mild steel makers are running at 
top speed. Nevertheless, the supply of billets is reported 
to be short of demand, with the result that activity at the 
rolling mills is somewhat retarded. In keeping with other 
manufactures, the price of wire rod has risen again. 
Foundries keep very busy, but heavy forges are rather 
** off.” The cutlery trade is booming, in spite of constantly 
advancing prices, but the silver trade is threatened with 
a general strike over the wages question. 








Fes. 27; 1920 








?HE ENGINEER 











NORTH OF ENGLAND. 


(From our own Correspondent. ) 


The Truck Shortage. 


Tur truck shortage has now become a somewhat 
hackneyed subject, but it is of such vital importance to 
inereased production in Northern trades that one can 
be excused in reverting to it once more. The inconvenience 
and loss to trade occasioned hy the shortage of trucks are 
matters which have already been fully dealt with in my 
previous letters, and it is now gratifying to be able to 
record that the North-Eastern Railway Company is going 
to make a great and serious effort to grapple with the 
problem. It is a somewhat belated effort, but neverthe- 
less, it is welcomed by Northern commercial people, 
whose patience had become well-nigh exhausted. The 
assurance was given by Lord Karesborough at the annual 
meeting of the company the other day. Not only that, 
but his lordship promised a speedy remedy. He explained 
that the chief causes of the shortage were threefold. In 
the first place, building was checked during the war, only 
3500 wagons being turned out instead of 5200. Secondly, 
only 2000 of 4600 trucks sent to France had heen returned : 
and, thirdly, there was the arrears of repairs which resultcd 
in 6300 being out of use at the time of the Armistice, 
instead of a normal 3150. To remedy that, state of affairs, 
the company had succeeded in building 3322 wagons, and 
it was hoped to build even more during the present year. 
The company had also placed orders for 5750 goods and 
1000 20-ton mineral wagons, so that with purchases and 
buildings it hoped to secure 11,000 new wagons. Men- 
tion was also made of the fact that with the object. of 
extending the wagon-repairing capacity, the company 
had purchased new sheds, and had obtained the approval 
of the Ministtty of Transport for a scheme of centralised 
wagon shops jat Darlington. It is proposed to proceed 
immediately With the Darlington scheme at a cost of 
well over £500,000. 


Cleveland Iron Trade, 


Substantially no change has occurred this week 
in the position of the Cleveland pig iron trade. |The 
question of advancing prices has once more been under 
discussion at a meeting of-the ironmasters, but with the 
usual result—no change in prices for the present. ‘The 
reluctance of the makers further to advance selling prices, 
however, in no way weakens the conviction that an ultimate 
rise is inevitable. For the moment, producers have no 
iron to sell—all their output is earmarked to meet commit- 
ments previously entered into, and consequently current 
quotations are purely nominal. But all the time costs 
of production are rising, and when new contracts have to 
be arranged no doubt is entertained that makers, however 
reluctant they may be to do so, will advance the price. 
These advances, of course, are not all gain for the iron- 
master. In the first place, wages are on a sliding scale, 
so that each rise means a bigger wage bill. Railway 
rates are similarly regulated, and an upward move in 
pig iron prices would almost certainly be followed—if it 
is not p —by a rise in the price of coke. In many 
instances consumers would really welcome a rise in price, 
if it led to producers reopening their books for business, 
as the demand has become so insistent that price is almost 
a secondary consideration. Possibly when values are re- 
adjusted there may be limited opportunities to purchase 
iron, but the trade is still faced with the fact that the 
output is insufficient to meet consumers’ requirements, 
and all will have to go on short commons until such time 
as production can be increased. The makers, it is under- 
stood, would very readily put further furnaces into blast, 
and indeed have made certain preparations for doirig so, 
but they cannot get the’coke, and so the output is restricted. 
To some extent the home trade must inevitably suffer. 
but it is the export branch that the effects are most 
severely felt. Every export transaction is carefully 
scrutinised by the Tronmasters’ Committee before being 
sanctioned, and in the present circumstances scarcely 
any iron is going abroad except to France and Belgium. 
Prices of Cleveland pig iron are now quite nominal, the 
home figure for No, 3 Cleveland and all the lower qualities 
being 175s., and for No. 1 182s. 6d., whilst in both cases 
5s. per ton is added for shipment to the Allies. Other 
countries are offering as much as 230s. without being able 
to obtain any iron. 


Hematite Pig Iron. 


There is practically no business being done in 
East Coast hematite pig iron, and prices are nominally 
unchanged at 220s. per ton for mixed numbers for home 
use, and 230s. to France, Belgium and Italy, No. 1 in 
both cases being at a premium of 2s, 6d. It is, however, 
impossible to do business at these figures, for the current 
rates of hematite ore make such prices unremunerative. 


Iron-making Materials. 


The question of ore costs becomes more serious 
week by week. Ore sellers are in such a strong position 
that they are inclined to stiffen the price still further, and 
freights have reached an unprecedented figure. For bert 
Rubio ore 50s. per ton on the 17s. parity freight may still 
be an average figure, but it is a fact that 51s, has been 
paid. Similarly, as regards freights, 37s. is the ruling 
rate from Bilbao to the Tees, but Scottish importers have 
paid bs to 40s., and in some quarters at least the view is 
held that still higher figures may yet be paid. It is a 
matter of the greatest difficulty to arrange ore transport, 
and consumers are now absolutely at the ‘mercy of the 
shipowners. Coke prices are as yet unchanged, but supplies 
are extremely scarce, and a rise may occur at any time. 
Still, for the present good medium furnace coke is sold 
at 50s. 6d. per ton at the ovens. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trades is very healthy, and the p ts are distinctly 


bright. The demand for all descriptions of material, both 
on home and export account, ig altogether unprecedented, 





and the orders already on the books will enable the works 
to be kept at full pressure over the whole of the ‘year. 
Owing to the inadequate transport facilities, some of the 
works are seriously congested with finished material, and 
the greatest difficulty is experienced in getting it removed 
in anything like reasénable time. The report from Paris 

an invention which, it is claimed, will revolu- 
tionise steel industry, has not created much concern 
or alarm among Northern manufacturers. It is generally 
recognised, of course, that the industrial future of this 
great steel manufacturing area’ would he ‘seriously 
threatened if the French invention is all that it is claimed 
to be. In recent years great developments have taken 
place on the North-East Coast in the manufacture of 
the very highest quality steel by the aid of electric furnaces, 
and it is produced as cheaply as, if not. asore cheap ythan 
any high-grade steel in the world. The claim of the French 
inventors is that under the new process high-grade steel 
will be produced at, roughly, the same cost as that of 
ordinary steel, plus the expense of the alloys. But, as 
already intimated, Northern manufacturers are not at 
all perturbed. They have got so accustomed to being 
“ revolutionised *’ and to such claims fading into thin 
air, that they have become somewhat chary in treating 
them at all seriously. Prices of all descriptions of finished 
material are firm and unchanged, except that up to £53 
per ton is now quoted for corrugated galvanised sheets. 
The minimum quotations in the home trade are as follows : 
—-Rounds and squares, 3in. to 54in., £21 10s.; Zin. to 3in., 
£24 10s.; flats, 5in. to 8in., £21 10s.; over 8in., £21; 
l}in. to 5in., £23; angles, 4-ton lots minimum, £21 10s.; 
tees, £22 10s.; joists, 4-ton lots minimum, £20 10s.; 
heavy steel rails, 60 Ib. and upwards, £19 15s.; fish plates 
and sleepers, £24 15s.; ship, bridge and tank plates, £21 ; 
boiler plates, £24; common iron’ bars, £24; steel strip 
and hoops, £27 10s.; soft steel billets, £19 10s.; hard, 
£20 10s.; galvanised sheets, £53; black sheets, £30. 
Export prices are subject to negotiation, but they are 
generally considerably higher than the home quotations. 


The Coal Trade. 


The position of the Northern coal market is 
altogether unimproved, while in not a few instances the 
situation is worse. The colliery people have really nothing 
worth speaking of to sell, and display no zeal or disposi- 
tion to discuss the placing of contracts for any near or 
future delivery. The volume of requisition business is 
expanding, and despite the most careful and unremitting 
efforts to obtain supplies, merchants are unable to place 
their orders except in rare instances, and for microscopical 
quantities; There is no abatement in the demand for 
fuel of every description for the inland manufacturing 
trades, the Admiralty, or other national and official 
purposes, but rather a growing than a shrinking call for 
these purposes, so that the position of the exporters is 
becoming daily more unenviable. The output is very 
large, and gives every sign of expansion. There is said 
to be some improvement in the supply of wagons, trucks 
and rolling stock generally, and there is no lack of steamers 
awaiting cargo, but this notwithstanding there appear 
to be no supplies available for overseas trade, and business 
on this head is almost negligible. There are no new develop- 
ments so far as official interference is concerned, but the 
position is so bad from the exporter’s point of view that 
there would be no surprise whatever happens, and it is 
quite on the cards that even further drastie regulations 
may be issued at any time. The whole range of the market 
is very firm, both for prompt and for any date of delivery 
this year, but it seems to be a czse of awaiting develop- 
ments and marking time. Coke is very stiff, with the 
manufacturers hopelessly outpaced by the increasingly 
heavy demand, especially on export account. The follow- 
ing are the open market quotations :—Northumberlands : 
Best Blyth steams, 120s.; second Blyth steams, 105s. 
to 110s.; unscreened, 100s. to 110s.; best steam smalls, 
95s. to 100s.; second smalls, 85s. to 95s.; best screened 
households, 120s. Durhams: Best gas, 110s. to 115s.; 
second gas, 100s. to 110s.; special Wear gas, 110s. to 
120s.; coking, 100s. to 110s.; bunkers, 105s. to 110s. 
for British boats, for neutral steamers 110s. to 120s.; 
best beehive, patent oven and gas coke, each 120s. 








SCOTLAND. 
(From our own Correspondent.) 


Boring for Petroleum. 


JRE work of boring for petroleum is proceeding 
very steadily at West Calder, and the bore is now down to 
almost 3000ft. Indications are said .to be very favour- 
able, and conditions now being met with are similar to 
those encountered in. other distriets where oil has been 
struck. 


Shipping Deal. 


It is reported that Messrs. T. and J. Harrison, 
of Liverpool and London, have acquired the fleets of 
Messrs. Prentice, Service and Henderson, of Glasgow, 
and Messrs. Scrutton, Sons and Co., London. Of the 
thirteen vessels purchased, seven were taken over from the 
Glasgow firm, with an aggregate.tonnage of 36,000 tons. 
All the vessels are especially adapted for the West Indian 
trade. 


The Steel Trade Position. 


The situation in the steel trade is becoming 
critical. During the past few days prices have advanced 
several pounds per ton, and the earliest delivery possible 
in many instances is July and even later. Some works 
now refuse to accept orders at all. Large consumers 
are feeling the stringeney of supplies, anct may be foreed 
to close down if an improvement does not take place in 
the near future. American plates are on offer, but, 
though fair delivery at‘about £30 per ton is promised, the 
quantities offered would have very little effect in easing 
the strain of the present situation, 
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Pig Iron. 

Owing to a scarcity of tonnage, supplies of ore 
are becoming scarce again and firmer in cost. ‘The ° 
freight charge from Bilbao to Glasgow is now 40s. per ton, 
15s, dearer than to Cardiff. Consequently pig iron prices 
are very firm. The home demand is easily equal to the 
output. Now and then some moderate consignments 
are being shipped. In export:as much 4s £12 15s. per ton 
is being asked for No. 1 foundry, with No. 3 5s. cheaper. 


Finished Iron and Steel. 


Consumers of steel are still faced with the 
delivery problem. Shipbuilders and engineers are being 
hampered through lack of plates and sections. Shipping 
inquiries, too, are very numerous, and buyers are prepared 
to pay premium prices, but meet with little encouragement. 
Black steel sheet makers are in much the same position, 
and can offer little in the way of deliveries at present. A 
fair business is occasionally carried through, but time is 
being lost through insufficient supplies of sheet bars’ and 
fuel and transport delays. The basis price for home delivery 
is round about £30 per ton. The galvanised article eon- 
tinues very firm, and from £50 to £55 per ton is still quoted 
for export. The bar iron mills still confine their attention 
almost entirely to home orders, in spite of the high prices 
offered for shipment. A suggestion to raise prices to meet 
the rise in serap was discussed, arid it wes decided to make 
no increase at present. Makers of wrought iron tubes 
are doing a good general turnover with home and export 
consumers. 


Coal, 


Notwithstanding a slight increase in ontput 
during the past few weeks, supplies of all classes of fuel, 
and particularly house coal, appear to be searcer than 
ever. A large number of industrial consumers have now 
practically nothing in the way of stocks, and have to 
depend on regular delivery: ‘A great effort is being made 
to maintain supplies, but delays are apparently inevitable. 
Household consumers, however, are in the worst position, 
and many are not even fortunate enough to obtain even 
the ration supply, some merchants being days without 
coal at their depéts. The restriction on exports con- 
tinues. Fair*consignments of industrial sorts have been 
sent to Irish ports, but very little in the way of household 
fuel has been despatched. The bulk of the business is 
coastwise, foreign sailings being largely curtailed. This 
fact affects the Fast of Scotland collieries more than 
those in the Western district, where for a considerable 
period now foreign shipments have been almost at a dis- 
count. Fife and the Lothians still send supplies to the 
West for disposal, but even Jarger amounts are necessary 
to supply the deficiency there. The aggregate shipments 
for the past week amounted to 134,654 tons, compared 
with 116,480 tons in the preceding week and 130,035 tons 
in the same week last year. Owing to the restriction in 
shipments, prices for export show little alteration, and may 
be given as follows :—F.o.b. Glasgow: Ell coal, Allied 
68s. 6d. to 70s., neutral 85s. to 87s. 6d.; splint coal, 76s. 
to 72s and 85s. to 90s.; steam coal, 67s. 6d. to 68s. and 
83s. F.o.b. Methil or Burntisland: Screened navigation, 
Allied 68s. to 70s., neutral 100s. to 105s.; unsereened 
navigation, 65s. to 66s. and 92s. to 95s.; first-class steams, 
70s. and 105s.; third-class steams, 66s. and 85s. F-.o.b. 
Leith: Best steams, Allied 68s. 6d., neutral 100s.; 
secondary steams, 67s. 6d. and 95s.: screened bunker, 67s. 
and 81s. 6d.; unscreened bunker, 66s. and 79s. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 


The Coal Trade. 


Last week-end and the beginning of this week 
formed a more than ordinarily interesting period in the 
coal trade. Events of importance crowded one upon the 
other, all of which threatened to make business more 
difficult, and although the situation had considerably 
improved before the week was far advanced, still the out- 
look from the point of view of the export trade is not 
very bright. As is well known, every effort has of late 
been made adequately to supply home needs, and coals 
in extra quantities have been going inland by rail and by 
sea to home ports. The country is faced possibly with 
trouble on the question of nationalisation, and the Govern- 
ment is not blind to the fact that should extreme action 
be taken by the miners, blame would fall upon it in the 
event of there not being adequate stocks of coal to meet 
such an emergency. The co uence has been that the 
instruction went forth last week that hom® stocks should 
be augmented, but instead of due regard being paid to the 
wisdom and expert knowledge of those on the spot, viz., 
the District Coal and Coke Supplies Committee, the Board 
of Trade issued orders which in the opinion of the Com- 
mittee were unworkable and were not advisable in the 
interests of the smooth working of the collieries. It must 
be remembered that the District Committee has dis- 
charged its duties with a full knowledge of the conditions 
prevailing in the coal trade, the resources of the transport 
available, &c. Mr. Finlay A. Gibson, the secretary to the 
Committee, showed recently that no application for coals 
for inland purposes had been refused, and all demands 
consistent with the railway facilities and the coals dis- 
posable had been met. The Committee has endeavoured 
as far as possible to hold the balance between the supplies 
that could with safety be sent inland and the coals that 
could be exported, and at the same time to provide the 
requisite supply of empty wagons to keep collieries work- 
ing regularly. It has to be borne in mind that to send 
exceptionally large quantities of coal inland would mean 
that wagons would be away for an unduly long time, and 
unless an extra supply of wagons were placed at their 
disposal, collieries would ome-short of trucks and pit 
stoppages would be inevitable. All this the Committee 
has done its best to avoid, but when the Coal Mines Depart- 
ment comes along without warning and orders the Com- 
mittes to reserve for home use about 60,000 tons per 





week éxtra, the position naturally becomes difficult, It 
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was laid down that of this extra 60,000 tons, Monmouth- 
shire collieries were,;to supply about 40,000 tons, and 
Glamorgan collieries the balance. To the mind of the 
Committee this proposition was not capable of being 
earried out, and representations to this effect were made 
to the Controller in London, but no impression could be 
made on the Department. 


Question of Resignation. 

So convinced, in fact, was the Committee-of 
the danger of executing the instructions of the Coal 
Controller that the members of the District Committee 
were at first disposed to resign en bloc, and, in fact, the 
secretary—Mr. Finlay A. Gibson—upon whom devolves 
the chief executive duties regarding inland supplies, did 
actually hand in his resignation to the Committee on 
Saturday last. The Committee, after very careful con- 
sideration, decided not to act too hastily in the matter, 
but to discharge as far as possible the instructions from 
the Coal Controller, and Mr. Gibson was eventually per- 
suaded to withdraw his resignation. It was felt that 
responsibility for any unfortunate events that might 
happen would be the Controller's and his Department's. 
Instructions were therefore issued to the various collieries 
over the week-end to stop exports and to despatch theér 
coals to certain inland destinations, and on Monday the 
Export Sub-committee met and took steps, which in 
effect meant the suspension practically of all exports. 
Tonnage was directed to home ports and a number of 
steamers which were waiting and could not possibly get 
cargoes in anything like a reasonable period, were ordered 
away in ballast to Spain to bring iron ore home, while 
others were directed to the States and South America. 
Many collieries realised when they received their orders 
on Monday that if they complied with them their pits 
would shortly be rendered idle, while the railway com- 
panies’ officials also complained. ‘The upshot was that 
on Tuesday the Coal Controller-—Mr. Rae Duncan—and 
the Shipping Controller—Sir J. P. Maclay—visited Cardiff 
to investigate the conditions, and these two gentlemen 
conferred with the coalowners, shipowners and various 
trade union leaders. It is hoped that,as a result, some 
modification in the instructions will be made. A com- 
mittee of shipowners interested in the home coasting trade 
has been appointed to assist and advise the Coal Con- 
troller’s representative at Cardiff, but the position all 
round is very serious. The railways are congested, and 
the docks are crowded with tonnage. Steamers, in fact, 
cannot get into the docks, and on Tuesday it was reported 
that over 100 vessels were waiting out in Barry 
The detention of tonnage is abnormally heavy, to say 
nothing of the unusually high demurrage costs, and the 
loss of the employment of steamers. The conferences 
rties 
interested were private, but there is no doubt that they 
were fully informed of local opinion, which is that the 
only remedy is a return to pre-war hours of work. The 
effect of the two-shift_ system of eight hours each is that 
docks appliances are idle for the remaining hours in the 
twenty-four. The docks are not numerous or large 
enough, nor are the appliances adequate to meet the shorter 
hours of working and the demands made upon them. 


One Day Strike. 


Over 30,000 miners in the Rhondda district 
were out on strike on Monday, but fortunately the 
stoppage only lasted one day. Two local disputes were 
at the bottom of the trouble. In one case, it was due to 
the dismissal of a collier at the Cwmpare Colliery, Treorchy, 
and the second one concerned the question of proceedings 
for the removal of a cheekweigher at the Mardy collieries 
ot Locket’s Merthyr Company. It was announced on 
the previous Saturday that the Cwmpare collier had been 
reinstated by the management, but still the miners in the 
Rhondda district all came out until the checkweigher’s 
case was settled. Leading members of the South Wales 
Miners’ Federation formed a deputation to the directors 
of Locket’s Merthyr Company, and after negotiating 
practically all day a settlement was arrived at. A certain 
undertaking having been entered into on behalf of the 
checkweigher, it was agreed at the conference between the 
parties that the proceedings against him at the Ponty- 
pridd police-court on Wednesday, 25th inst., should be 
withdrawn. Instructions were thereupon issued to the 
roen to return to work immediately, and this was done. 
The termination of the strike came as a great relief to all 
engaged in the commercial side of the industry, as grave 
fears were entertained that the area affected might extend 
considerably. The stoppage of work, as a matter of fact, 
was quite irregular, and constituted a breach of the Con- 
ciliation Board agreement, as fourteen days’ notice had 
not been tendered, neither had the whole of the procedure 
under that agreement been carried out. 

»s 
Colliery Deal. 

The air has been full of rumours of late concern- 
ing probable developments and the ahsorption of various 
undertakings by others. Since the offer to the Rhymney 
Iron Company’s shareholders by the Powell Duffryn 
Steam Coa] Company, only one of the rumoured deals 
has matured, the official announcement being made that 
the directors of the Celtic Collieries, Limited, have received 
an offer from North’s Navigation Collieries (1889), Limited, 
to purchase the whole of the ordinary shares in the Celtic 
Company on the basis of the exchange of one ordinary 
5s. share in North’s Navigation plus 6s. for each one 10s. 
Celtic ordinary share. The whole of the directors of the 
Celtic Collieries have accepted the offer. Mr. H. Seymour 
Berry is the chairman of both companies, and except for 
Mr. C. P. Hailey, all the directors of the Celtic Company 
are on the board of North’s Navigation. The ordinary 
share capita] of the Celtic Company amounts to £115,000, 
consisting of 230,000 fully-paid shares of 10s. each, and 
the annual output of coal from the property is about 
250,000 tons per annum. 


Tin-plate Workers’ Claims. 


Representatives of the various unions, of which 
men engaged in the tin-plate trade are members, met on 
Saturday last and agreed to prosecute three claims before 


the Industrial Council at, its next meeting. These three 
claims. are :—(1) For an advance of 50s. per cent. on 
present base rates to all employed in the trade; (2) an 
additional 25 per cent. on all gauges from 26 to 29 gauge ; 
(3) for all men going on six-hour shifts, including mill- 
men, an increase of an additional-25 per cent. to com- 
pensate them for going on shorter shifts. As regards the 
first. claim, which is to be pressed, this was put forward 
at a recent meeting of the Joint Industrial Council, and 
after a long discussion the advance was reduced to 40 per 
cent., but the idea now held is that the full 50 per cent. 
should be adhered to as a consequence of the enhanced 
selling prices of tin-plates. The existing agreement comes 
to an end next month. 


Current Business. 


Operations on the coal market have been at a 
very low ebb since writing last week. The demands made 
upon collieries for home consumption and the interrup- 
tion in production in the Rhondda district. by the strike 
on Monday, have contributed to restrict the amount of 
coal available for export. Scarcely any coal was released 
for export on Monday, but with the strike in the coalfield 
over, the authorities were able more freely to release 
supplies on Tuesday, but the quantities that will be 
allowed for exportation will continue to be limited and 
dependent upon what is needed at home. The difficulties 
of exporters last week were very pronounced, but they 
are now more acute, and the amount of tonnage that will 
now have to load in March instead of this month will be 
very heavy. Collieries are a long way in arrears with their 
contracts, and the con¢itions generally are causing 
much anxiety. Values of coals are very largely nominal, 
as collieries have no coal to sei] for early delivery, and they 
are not disposed to commit themselves ahead. Large 
coals are anything from 110s. to 120s., and superior smalls 
are 95s. to 97s, 6d., but. are unobtainable. Gas coals are 
for the time being absolutely barred from export, as all 
supplies of this description are required for home con- 
sumption. Patent fuel makers have full order books for 
some weeks, and prices nominally rule about 115s. to 
120s. Coke is round about 150s., while pitwood is 90s. 
to 92s. 6d. 


Newport. 
Business is practically at a standstill, as collieries 
have no coal to offer. The tone is very strong. 


The demand for anthracite qualities keeps very 
active, but colliery salesmen are so heavily booked that 
it is diffieult to get quotations except for some distance 
ahead. The loading pressure at Swansea docks is 
abnormally heavy. 








Latest News from the Provinces. 





SHEFFIELD. 
Iron, Steel, and Coal. 


NEEDLESS to say, the pressure upon pig iron 
and steel makers is as great as ever—indeed, greater—and 
on all hands the tendency of values is in an upward direc- 
tion, In this district basic pig iron is this week quoted at 
£11 10s. per ton, and is difficult to buy at that figure. 
Basic billets are now at £19 10s. for soft and £20 10s. for 
hard, acid billets being quoted £22 15s. for Bessemer 
quality and £23 5s. for Siemens. Other raw and ‘‘ semi ”’ 
material prices appear to be unchanged, but finished 
products will obviously move up on the lines indicated. 
Coal outputs are rather falling back again, absenteeism 
at the mines becoming more pronounced. Otherwise 
there is no material change in the position of steams. 
Small fuels are in very strong demand. Shipments are 
not quite so heavy as recently. The house coal situation 
is slightly easier. Best South Yorkshire steam hards are 
29s. to 29s. 6d.; Derbyshire, 28s. 6d. to 29s.; seconds, 
27s. 6d. to 28s.; cobbles, ditto; nuts, 27s. to 28s.; washed 
smalls, 24s. 6d. to 26s.; best hard slacks, 24s. 3d. to 24s. 9d.; 
seconds, 23s. 9d. to 24s. 3d.; soft nutty, 23s. 6d. to 24s.; 
peas, 22s. to 22s. 6d.; and small slacks, 19s. to 20s. Blast- 
furnace coke is in a strong position at 53s. 6d. 





WALES AND ADJOINING COUNTIES. 
The One-day Strike. 


A sequel to the Rhondda miners’ one-day strike 
was an application for the withdrawal of the case against 
the checkweigher at the Pontypridd police-court on Wed- 
nesday. It was announced that the checkweigher and 
the responsible leaders of the South Wales Miners’ Federa- 
tion had given an undertaking that the man would carry 
out his duties strictly in accordance with the Coal Mines 
Regulation Act, and, this being the case, the Stipendiary 
agreed to the case being struck out. 


Home Coal Supplies. 


The official report concerning the Coal Con- 
troller’s visit to Cardiff on Tuesday stated that, as the 
result of the conferences which took place, there was 
nothing to prevent the colliery companies from carrying 
out the requirements of the Controller as conveyed to 
them by the District Coal and Coke Supplies Committee. 
The effect of this ruling is that exports must be consider- 
ably curtailed. The release of supplies is not being granted 
with anything like the freedom exporters clesire. and a very 
large proportion of Monmouthshire coals is going inland, 
thus reducing shipments at Newport very considerably. 


Steelworkers’ New Agreement. 








An agreement has now been signed between the 


South Wales and Monmouthshire Iron and Steel Manu. 
facturers’ Association and the Allied Skilled Trades. 1¢ 
will be recalled that the skilled workers were on strike 
at the end of last year for a considerable period. The 
agreement stipulates a wage of £4 10s. for a 47-hour week 
on a basis rate plus war wage, 2} per cent, bonus, and « 
make-up. Machinery for negotiations is provided to 
avoid strikes and unconstitutional stoppages of work if 
possible, and the agreement embraces rates for apprentices, 
smiths’ strikers, machinists, night shifts, and overtime, &c, 


Swansea Metal Exchange. 


The tin-plate market keeps steady, though 
inquiries are not quite so numerous, Prices are on the 
basis of 69s. to 72s. per box for I.C, 20 by 14 by 112 sheets. 
Other prices are galvanised sheets, 24g. corrugated, in 
bundles, £51 10s. to £52 10s.; steel and tin-plate bars, 
£29 to £30; block tin, £415 15s. cash, £416 three months ; 
copper, £121 cash, £123 three months; Spanish lead, 
£52 5s. cash, £53 2s. 6d. three months; speiter, £61 10s. 
cash, £63 10s. three months ; and Welsh hematite, £12 10s. 
and upwards f.0.t, works, 








CATALOGUES. 

R. Roeer anv Co., Limited, West-row, Stockton-on-Tees.— 
Well-illustrated descriptive catalogue of steam cargo winches. 

Tae Usxstpe Enermrertne Company, Limited, Newport, 
Monmouth.—Illustrated description of the Uskside electric 
haulage gear; also illustrated booklet entitled ‘' Forgings in 
Iron and Steel for Any Purpose.” 

Atrreo Hersert, Limited, Coventry.—-A well-got-up and 
illustrated catalogue entitled ‘‘ The Turret Lathe and Its Work,”’ 
which contains up-to-date examples of work for which the firm 
has equipped turret and capstan lathes. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Anprew Brown anv Co., of 118, Cannon-street, London, 
E.C. 4, inform us that they are now agents for William Arnott 
and Co., boilermakers, Coatbridge. 

Cuaries Caurncaiat anp Co., Limited, of 9 to 15, Leonard- 
street, Finsbury, London, E.C. 2, inform us that they have 
opened @ new branch office at 53, Bridge-street, Sheffield. 

Tue address of the Department of Scientific and Industria] 
Research has been changed from 15, Great George-street, 
Westminster, 8.W. 1, to 16-18, Old Queen-street, Westminster, 
S.W. 1. Telephone, Victoria 7940. 

A. C. Pearce anp Co. (London), Limited, of Norfolk House, 
7, Laurence Pountney-hill, London, E.C, 4, have taken the sole 
agency for England of the French product ‘‘ Steelex,”’ which is 
a chemical composition for the prevention of oxidation of steel 
during the tempering process. 

Tse Union of Siberian Co-operative Unions “‘ Zakupsbyt,” 
of Moorgate Hall, 83, Finsbury-pavement, London, E.C. 2, 
informs us that owing to increase in its business it has taken 
additional premises at No. 34, Finsbury-pavement, London, 
E.C. 2. It is requested, however, that ail correspondence should 
be addressed to Moorgate Hall. 

Joun NicHoLtson AND Sons (Sheffield), Limited, steel manu- 
facturers, of Mowbray Steel Works, Sheffield, inform us that 
Mr. Sidney 8. Parker has joined their board of directors. Mr. 
Parker has had fifteen years’ service with Vickers Limited, and 
since 1908 had been in charge of the tou] steel department and 
also the crucible and electric furnaces. 

Tae Paterson Enorneertne Company, Limited, the tem- 

rary offices of which are at 11, Southampton-row, London, 
Wee. l, informs us that it has opened an office at Temple 
Chambers, Calcutta, for the handling of water purification and 
waterworks engineering contracts in India and the Far East. 
Mr. J. E. Walker, M.I. Mech. E., has been appointed general 
manager in India. 

WE are informed that the Engine Development Company, 
Limited, which at present owns the British patent rights in and 
is carrying out the development and research work in connec- 
tion with the Still engine, is being reconstructed, and that a 
new company to take over the whole of the rights in the engine 
for the world, excluding Japan, is being formed under the title 
of the Still Engine Company, Limited, its address being 7, 
Princes-street, Westminster, 8.W. 1. 

Tue demand for B.S.A. small tools has decided the 
manufacturers, the Birmingham Small Arms Company, Limited, 
to arrange that department as a separate concern. The new 
company, which has been registered as B.8.A. Tools, Limited, 
will devote its energies entirely to the production of small tools 
and engineering tool equipment. Burton, Griffiths and Co., 
Limited, of Ludgate-square, London, E.U., have been appointed 
sole selling agents for the new company. 

We are asked to state that a private company, Siberian 
Zakoopsbyt, Limited, was registered on January 12th, 1920, 
with offices at Moorgate Hall, 83, Finsbury-pavement, London, 
E.C. 2. The principal shareholders are :—The Union of Siberian 
Co-operative Unions ‘‘ Zakupsbyt,” the Siberian Co-operative 
Unions which are members of the “ Zakupsbyt ” Union, and 
persons connected with the co-operative movement in Siberia. 
The principal aim of the company is to promote trading inter- 
course between Siberia and Great Britain and to supply its 
customers with manufactured goods from Great Britain and other 
countries. 

Tue Socrery or LAUNDRY ENGINEERS AND ALLIED TRADES, 
Limited, has concluded arrangements for a Laundry and Allied 
Trades Exhibition, to be held at the Royal Agricultural Hall, 
from November 17th to November 24th next, the organisation 
and management of which have been placed in the hands of 
Mr. F. W. Bridges, the organiser of the recent Shipping, Engineer- 
ing and Machinery Exhibition at Olympia, and many other 
successful trade exhibitions. The Exhibition will be under the 
direct control of the Society, which has also appointed an 
Exhibition Committee to co-operate with Mr. Bridges. As it 
it seven years since the last Exhibition was held, the trade will 
no doubt heartily the ing undertaking, which should 
be the means of bringing to the front the latest and most 
approved machinery and appliances on the market. : 











Tse Royar Instirvre or Britise ARcHiTEects.—A specia 
general meeting will be held at the Royal Institute of British 
Architects on Monday, bene: Rig at 8.30 p.m., when the 

ortrait of the late President, . Henry T. re, which has 

m painted by Sir William Llewellyn, A.R.A., will be unveiled 
and presented to the al Institute. The ceremony will be 
followed by a lecture b: . Jay Hembidge, the American art 
critic, on his theory of proportion in Greek art, with special 
reference te architecture, 
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French “Bngineetitig Notes. 
(Frum our Correspondent in Paris.) 





Production. 


Tur falling off in production since the applica- 
tion of the eight hours’ day is so serious a matter at a time 
when manufacturers are exhorted to turn out as much ar 
possible for export that the Government instituted an 
inquiry some time ago into the real cause of the restric- 
tion. Under the terms ‘of the Bill the eight hours’ day 
was granted only on condition that the output should not 
suffer ; in other words, the men undertook to adapt them- 
selves to new manufacturing conditions which would permit 
of the production being maintained with the aid of labour- 
saving machinery. The Government inquiry was carried 
out over a period of two months and covered all branches 
of industry, and although the results have not yet been 
published it is understood that the inquiry reveals a falling 
off in the production of 20 per cent. _On the face of it, 
this alone would suffice to enable the Government to meet 
the wishes of nearly all the Chambers of Commierce through - 
out the country which have boen agitating for an abroga- 
tion of the law. The men themselves are well aware of 
the weakness of their position, but they are taking up a 
stand that promises trouble in the event of an ae 
being made to interfere with the principle of the ¢ight 
hours’ day. Nevertheless the Bill Aistinatly provides for 
an addition to the number of working hours a day under 
certain specified conditions, which include such a state of 
things as.exists at the present moment, when the general 
output is far below that necessary to meet the needs of 
the country. It is therefore highly probable that advan- 
tage wili be taken of the exceptions to modify the law in 
the way of providing greater latitude in the hours of 
labour without attacking the principle of the eight hours’ 
day. The men themselves must be made to see that that 
is the only way of saving the country from economical 
disaster. 


The War Tax. 


The new financial programme being prepared 
by the Government has left untouched the tax on excess 
profits, and that fact has occasioned some disappointment 
amongst manufacturers, who complain not only of the 
inquisitive character of the law, but more especially of 
its unfairness in not taking into account the changed con 
ditions under which industry is carried on since the war. 
The average profits before the war are considered quite 
insufficient now that the value of currency has so largely 
depreciated, and the excess profits are therefore established 
on a basis that is much below what should be considered 
as normal or reasonable. In view of the practically 
imoperative character of the war tax it was hoped that 
the Minister of Finance would have taken the earliest 
opportunity of suppressing it. As he has failed to do so 
the presidents of the Chambers of Commerce throughout 
the country have met and prepared an address to the 
Government urging upon it the suppression of the war 
tax from December 31st last and repiacing it, if necessary, 
with something more eyuitable. Meanwhile the Minister 
of Finance is proposing an additional tax of 1 per cent. 
minimum upon the turnover, and there is a general feeling 
that that one tax alone would permit of the suppression 
of the inquisitive and unsatisfactory system at present in 
vogue. In whatever way industry is taxed it naturally 
follows that the burden falls wpon the consumer, and that is 
necessarily against the country’s interests. 


Street Paving. 


Having undergone no repairs during the war, the 
streets of Paris are in so bad a condition generally that the 
problem of reconstructing them is a very serious one. The 
total area paved in the city, including the pavements, is 
16,700,000 square metres, while the streets themselves 
have an area of 9,400,000 square metres. Four different 
systems of road construction are employed, the least 
satisfactory being macadam, which is on the point of dis- 
appearing altogether. Granite setta are the most economical 
on account of their durability, and if wocd blocks have the 
advantage of suppressing noise they are slippery in damp 
weather and are unsanitary. Asphalt would be quite satis- 
factory if it were not so slippery that it is only possible to use 
it on level roads. Granite setts will last about twenty-two 
years and asphalt for fifteen years, while wood pavement 
cannot be expected to, render service for more than a 
«lecade. Nor can wood and asphalt be employed exclu- 
sively for roads. with tramways, the rails of which have 
always to be laid in granite setts. The cost of constructing 
roads is about three times what it was before the war, 
so that, taking into consideration the importance of the 
work, the Municipal Council is seriously concerned at the 
formidable character of the task it has in hand. 


A Research Committee. 


At the beginning of last year the Minister of 
Commerce and Industry found it necessary to do what was 
being done in England and in the United States in the way 
of organised researoh work by creating an Office Nationa! 
des Reserches as applied to science, industry, agriculture, 
and invention. A Bill for the creation of the office passed 
through the Chamber of Deputies and is now under the 
consideration of the Senate. The new organisation will 
be under the direction of representatives of industrial and 
scientific bodies as well as of various State departments, 
and its object will be to deal mainly with the various 
problems affecting the progress of ind and to give 
assistance to inventors. In this latter respect it follows 
the lead of the defunct Ministry of Inventions, which did 
useful, though laborious, work, for out of a total of 45,000 
inventions submitted during the war only about 350 were 
adopted and 700 were reserved for further examination. 








ia phi of the Austin Motor Company, Birmingham, 
is expec to Sir H. Austin, to have reached 
200 chan 100 cook mn Hing and 60 lorries, besides electric 
lighting equipments, by the end of June. 
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STEAM GENERATORS. 


137,785. September 17th, 1919.—Biasr Pirgs ror Locomo- 
saat, yosti Kylala, "Helsingfors, Finland. 

Tis invention relates to blast pipes used in the smoke-box 
of steam boilers for increasing the draught, and, it is claimed, 
makes it possible to obtain a sufficient draught with a lower 
pressure on the exhaust steam than hitherto. The invention 
consists chiefly in so constructing the intermediate nozzle that 
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at its upper end it is divided into a number of separate channels 
or pipes, as shown in the drawing, between which the smoke 
gases have free access, thus dividing the mixture of steam and 
cchibvaatignn gases which pess through the intermediate nozzle 
into a number of jets, which on passing the intermediate nozzle 
exert a strong suction action on the combustion gases and 
strengthen the draught.—January 22nd, 1920. 


INTERNAL COMBUSTION ENGINES. 


1919.—MakE AND Break DEVICES FOR 


137,704, April 7th. 
New- 


Maenetos, E, Harrison, 56, Clara-street, Benwell, 
castle-on-Tyne. 

This invention relates more particularly to make and break 
devices for use on magnetos of the kind in which a conducting 
arm is caused to oscillate between, and to make contact with two 
stationary contact pieces alternately. It is claimed the general 
design and arrangement of parts ensures reliability and precision 
in the working of the device. All the required resiliency of 
action is obtained by the use of a single spring arm making 
contact with two contact pieces which, though adjustable 
independently of each other, remain always perfectly rigid in 
cperation. A dise A of conducting material carries the two 
contact screws B C—Fig. 2—fixed upon a metal plate R, which 
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is fastened upon an insulation bleck D secured on the disc near 
the circumference. The ends of the plate R are bent outwards 
to form two parallel wings. The screws BC are held by these 
wings in pa grigeanlees that they can be screwed towards. or 
away from the diametric line X A aver ros Das yor is fixed upon 
the dise A at the op ite end of the pore ay Pred 

in is mounted a roc FF in the shape of V arms, pivot 
being a point near to the angle of theee arms, which extend 
partly over the face of the disc. Beck of athe es 


there protrudes an 





end of a spring arm 8. The further end of the spring arm 8 is 
free and extends between the two adjustable contact screws BC. 
The latter are electrically connected together by the plate R. 
The high-tension wire L of the magneto passes through an 
insulated bushing M in the shaft K, where it is Hollow and pro- 
jects slightly at the end, where a flat spring N leading from the 
contact eee mount D bears upon it and acts as a current 
. bracket P the contact arm S being the 
“ earth.” ae will, in rt arrangement, be made twice 
in each revolution, but- may” be ‘modified to suit any particular 
” | requireyient.—January 22nd, 1920, 


137,789. September 25th, 1919.—Pistons anp THEIR Rops 
zon ‘aL CrossHeAD ENGINES, North British Diesel 
a Works, Limited, South-street, Whiteinch, Glasgow, 
J. ©. MaeCall Maclagan, 14, Park-corner, Westland- 

drive, Glasgow. 

The invention has for its object to provide means of securing 
the piston-rod to the piston in external crosshead engines, 
whereby the parts are rendered more readily accessible than 
hitherto. The piston-rod A has formed at its outer end a 
cylindrical head SS which occupies a recess counterbored in the 
rear face of the piston, and the inner face of which engages 
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peripherally with a counterpart ledge or shoulder U in the 
piston. A portion D of the rod is screwed beyond the inner 
face of the piston. This portion is engaged by a nut E slipped 
on over the inner end of the rod and engaging the inner face of 
the piston. The outer end of the rod is bored and screwed to 
receive a screwed cap G of heat-resisting material extending 
over and protecting its end.—January 22nd, 1920. 


LIGHTING AND HEATING. 


137,612. January 24th, 1919.—Avuromatic Cur-ovurs ANnp 
SUBSTITUTIONAL Resistances, G. E, Tate and F. 0. 
Monkhouse, both of 77, Fortess-road, Kentish Town, 
London. 

This invention relates to automatic cut-outs and substitu- 
tional resistances primarily intended for use in series electric 
lighting circuits. In normal circumstances—-that is to say, 
when all the lamps in the series circuit are in operation—the 
current flows through thg terminal A of each lamp and the wind- 
ing B of the electro-magnet to the terminal C. The electro- 
magnet is thus energised and attracts the armature D, as shown, 
in which position of the armature the contacts E and F are 
separated so that no current can flow through the substitutional 
resistance R. If, however, one of the lamps in the series should - 
fail from any cause, the circuit is interrupted so that the electro- 
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magnet of each lamp is de-energised, whereupon its armature 
D drops under its own weight and the two contacts E and F are 
brought Current can now flow from the positive 
terminal A through the flexible conductor G to the copper strip 
H on the armature D, and thence through the contacts E and F, 
rod K, and terminal L to the substitutional resistance R, passing 
finally back to the main circuit through the terminal The 
cireuit is thus re-established, the substitutional resistance RK 

the place of the lamp which has been cut out and the 
armatures of all the remaining lamps in the series being re- 
attracted so as to open their contacts E F.—January 22nd, 1920. 


137,652. February 22nd, 1919.—Exxcrrre Irons, R. F. Bruce 
~ and Portholme Aircraft Company, Limited, both of St. 
John-street, Huntingdon. 
The electric iron described in this specification is fitted with 
regulating switch in the handle and with three separate heating 
Demunte which can be regulated by the switch so that one, two, 











@ ro G, and in between these rollers 
excentric H fixed upon the shaft K. The rocker F F also carries 
at the apex of the V arms a bracket P, to which is clamped the 








or three elements respectively may be in use at the same time as 
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may be desired. ‘The three heating elements A, B, C are 
arranged between two sheets of mica and clamped in position 
between the plate D and the sole plate E, a layer of asbestos 
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packing separating the upper plate D from the adjacent sheet 
of mica. The switch F is used to vary the number of heating 
elements in circuit.—January 22nd, 1920. 


137,581. January 9th, 1919.—Lamp Screens, H. R. Prosser 
and the Etna Lighting and Heating Company, Limited, 
both of 295, Broad-street, Birmingham. 

F The lamp screen described in this specification provides 

partly direct and partly indireet or semi-indirect lighting. The 

sereen or reflector is supported in a position below the light 
source in such & manner as to permit direct light rays to extend 
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unintercepted in a horizontal direction above the screen, but 
to intercept downward rays, except for an area immediately below 
the lamp. The dise may be composed of translucent, opal, or 
ground glass, through which the light may be transmitted, 
filtered or diffused.—January 22nd, 1920. 


PUMPING AND BLOWING MACHINERY. 


137,761. July 17th, 1919.—Dimecr-actine Stream Pumps, 
H. Pickstone, }26, Knowles-street, Radcliffe, Lancashire. 

In this pump the steam distributing valve is arranged at 

right angles to the axis of the cylinder, so that the pump may 

work equally well in horizontal and vertical positions. The 

valve is of the ordinary D pattern, and is operated, by the 

auxiliary piston A. The two ends of the cylinder in which 
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this piston works communicate by means of ports B and C 
with the mterior of the cylinder. Steam is admitted at 8, and 
exhausts through the space between the two piston blocks at E. 
When the main piston is in the middle of its stroke the two ends 
of the auxiliary piston are in equilibrium, but at either end of the 
stroke one or other of the ports B and C is exposed to live steam, 
and theslide valve is reciprocated. A handle H is provided to 
operate the valve at starting up.—January 22nd, 1920. 


TRAMWAYS AND RAILWAYS. 
137,780. September. 12th, 1919.—Rotiter Berarme, Axe 
Boxes, £. C. R. Marks, 57, Lincoln’s Inn-fields, London, 
W.C. 3%. 


from the axle when the axle-box has to be dismantled. The 
process is as follows. The casing A is first removed by loosening 
the cover Biand moving the casing off fromthe bearings to the 
left. The nut C is then unscrewed and the two anti-friction 
bearings also removed towards the left, with the intermediate 
sleeves and rings, and, lastly, the rings D.and E and the cover B 
are removed im the same way. If :during: this procedure the 
anti-friction bearings stick. tightly. to the journal, a pressure is 
applied on the cover B, which restd against the ring D, and thus 
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the pressure will be transmitted through D and F on to the outer 
race rings. If the inner race ri are too tightly fixed on the 
journal there will be a risk of breaking the bearings. The ring 
D is therefore in sections, and ean be removed, thus leaving a free 
space between the cover B and the race ring of the innermost 
bearing, so that it will be possible to move the cover up against 
the sleeve E. When pressure is then applied upon the cover B, 
this pressure will be transmitted to the sleeve E and to the inner 
race rings, which are the parts that are to be forced off the 
journal.—January 22nd, 1920. 


MISCELLANEOUS. 


137,778. September 5th, 1919.--Greasr Luparicator Cups, 
K. Laube, 3, trasse, Dresden-A, Germany. 
The idea of this invention is to prevent grease cups being 
accidentally screwed down so hard as to waste the lubricant. 
For this purpose a spindle with a butterfly head is screwed into 
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the body of the lubricator, and carries a stop, which prevents 

the cap being screwed down beyond any predetermined point. 

Ratchet teeth are provided on the cup and butterfly head, so 

e both parts may be unscrewed together.—January 22nd, 
20. 








LAUNCHES AND TRIAL TRIPS. 





Tue Fvuiiacar, 500-ton coaster ; built. by Cammell Laird 
and Co., Limited; to the order of T. and J. Brocklebank, 
Limited, of Liverpool; engines, Camellaird-Fullagar, ¢dn- 
structed by the builders ; the hull is electrically welded through- 
out, the Quasi-are system having been employed and no rivets 
used ; launch, February 5th. 

Menpoza, passenger vessel for South Atlantic service ; built 
by Swan, Hunter and Wigham Richardson; to the order of 
Société Générale de Transports Maritimes & Vapeur, of Mar- 
seilles ; dimensions, length 470ft., beam 5S}ft.; to carry 74 
first-class and 128 second-class passengers; engines, double 
reduction geared turbines ; constructed by the builders ; launch, 
Friday, February 6th. 

LANGFOND, steel screw steamer for carrying general cargo ; 
built by Swan, Hunter and Wigham Richardson ; to the order 
of Svithun Line, of Stavanger, Norway; dimensions, length 
285ft., beam 41}ft., depth moulded 22}ft.; to carry 3600 tons 
deadweight on draught of about 19}ft.; engines, triple-expan- 
sion; constructed by the builders, at Neptune Engine Works ; 
launch, Monday, February 2nd. 

JreYpors, standard “ B”’ type : built by Wear Shipyard of 
William Gray and Co. (1918), Limited; to the order of Penin- 
sular and Oriental Steam Navigation Company ; dimensions, 
length 400ft., breadth 52ft., depth moulded 3lft.; to carry 
5300 gross tonnage; engines, triple-expansion, 27in., 44in. 
and 73in. by 48in. stroke; constructed by Central Marine 
Engine Works ; launch, Thursday, February 5th. : 
PortscatxHo ; built by Irvine’s Shipbuilding and Dry Docks 
Company, Limited ; to the order of R. McNeil and Sons ; dimen- 
sions, length 342ft., width 46ft. 9in., depth moulded 25ft. 6in.; 
to carry 5200 tons deadweight on a light draught; engines, 
triple-expansion, 25in., 4lin. and 63in. by 45in. stroke, pressure 
180 lb. per square inch ; constructed by Richardsons, Westgarth 
and Co., Limited; speed of 12} knots; trial trip, Tuesday, 
February 3rd. 

Gamania, “B” type standard cargo steamer; built by 
Palmers’ Shipbuilding and Iron Company, Limited; to the 
order of Shipping Controller, taken over by British India Steam 
Navigation inpany, Limited; dimensions, length 400ft., 
breadth 52ft., depth moulded 31ft.; to carry 8200 tons dead- 
weight, on draught of 25ft.” 3in.;' éngines, ‘triple-expansion, 
27in., 44in. and 73in. by 48in. stroke, pressure 180 1b., under 





The principal object of this invention is to provide a construe- 
tion which will facilitate the removal of the ball, or roller, races 


Howden’s forced draught ; constructed by ‘the builders ; ‘trial 
trip, Friday, February 6th. : 


Forthcoming Engagements. 


TO-DAY. 

Junior Instirurvion or Great Barirain.—39, Victoria Street, 
Westminster, 8.W. 1. Lecturette, “‘ Defects Found on Inspec. 
tion of Boilers,” by Mr. R. H, Kenyon. (Lantern,) 7.30 p.m, 

-Royat Insrrruston or Great Breraiw.—Albemarle- street, 

, W. lL... Discourse, * Problems of Lubrication,” by 
Mr. W. B, Hardy, 9 p.m. 

InstituTion or MxrcuantcaL Encingers.—Storey’s Gate 
St. James’ Park, 8.W. 1. Informal Meeting. Discussion oy, 
“The Education of the Engineer,” by Mr. F. W. ©. Deun, 
7 p.m. 

Norrs-East Goast Instirution or ENGINEERS AND Sup. 
BuUILDERS.—Lecture Theatre, North of England Institute of 
Mining and Mechanical Engi 3, Neville Hall, Newcastle. 
on-Tyne. Paper to be read and discussed, *‘ Flying Boats; 








The Form Dimensions of their Hull,” by Mr. G. 8. Baker, 
6.15 p.m. 
Paysican Socitery or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensi mew. §6 The 
ancing of Errors,” by Mr. T. Smith ; ** Notes on the ‘Vesting 


of Bars of Magnet Steel,” by Dr. N. W. MacLachlan; * 0; 
the Forces Acting on Heated Metal Foil Surfaces in Rarefied 
Gases,” by Mr, G. D. West; exhibit of models of crystals, by 
Miss N. Hosaly 5 p.m. , 


SATURDAY, FEBRUARY 28ra. 


Piccadilly, W. 1. “* Positive Rays,” by Professor Sir J. J, 
Thomson. Lecture IL. 3 p.m. 

Keicarey Association or ENGIngEERS.—Assembly loon 
of the Cycling Club, Keighley. ** Aeroplane Types and Designs,” 
by Capt. Wm. Young. 6.30 p.m. 


MONDAY, MARCH Isr, 


Tue Society or Enorneers.—Rooms of Geological Soviety, 
Burlington House, W. Paper, ** Some ineering Work done 
by the 277 Railway Com oF (R.E,) in France and Belgium 
during the War,” by Mr. Cunningham. 5.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture. ‘* Recent R hes in the Cellulose Industry,” 
by Mr. Charles Frederick Cross. 8 p.m. 

Royat Instrrution or Great Brirarn.—Albemarle-strevt, 
Piceadilly, W. 1. General ineeting. 5 p.m. 

TUESDAY, MARCH 2np. 
Royat Society or Arts,—John-street, Adelphi, W.. 2. 


Colonial Section, ‘“‘ Trade Routes for the Empire in Africa,” 
by Mr. G. F. Scott Elliot. 4.30 p.m. 
WEDNESDAY, MARCH 3rp. 

InstiruTiIon or Sanrrary Encrveers.—Denison House, 
Vauxhall Bridge-road, Westminster, 8.W. ‘* Housing and 
Town Planning in Greater London,” by Captain R. L. Reiss. 
8 p.m. 

Instirurion or AvuTOMOBILE ENGINEERS.—Institution of 
Mechanical Engi 3, Storey’s Gate, St. James’ Park, 8.W. |. 
Paper, “* Gears and Gear-cutting,” by Mr. P. J. Worsley. 8 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAvGuts- 
MEN.—Engineering Lecture Theatre, Liverpool Universit) 
** The Una-flow Steam Engine,” by Mr. D. H. Yates. 7.30 p.1. 

Royat Soocrery or Arts. John-street, Adelphi, W.C. 2. 
“* Mongolia from the Commercial Point of View,” by Mr. Wi. 
Jas. Garnett. 4.30 p.m. 

Liverroor, Enerneertnc Society. — Royal Institution, 
Colquitt-street, Liverpool. Paper, ‘* Water-tube versis Cylin- 
drieal Boilers in the Mercantile: Marine,” by Mr, A. Spyer. 
8 p.m. 

InpusTRIAL League aAnp Covuncri.—Conference Hall, 
Central Hall, Westminster, 8.W.1. ‘‘ Economical Production 
and Prevention of Waste,” by Mr. H. Atkinson. 7.30 p.m. 

Universtry or Lonpon.—Imperial College of Science ani 
Technology, South Kensington. ‘‘ Stability and its Investiga- 
tion,” by Sir Richard Glazebrook. 5 p.m. 

Royat Ageronavticat Sociery.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Paper, ** Flying Over Clouds in 

lation to © ial Ai tics,” by Professor B,. Nevill 











Jones. 8 p.m. 
+ ‘THURSDAY, MARCH 4rzs. 

Instrrvtion oF Exrecrricat Encrneers.—Connaught Rooms, 
Great Queen-street, W.C. 2. Annual dinner. 7.30 p.m. Appli 
cation for tickets should be made not later than February 28tl:. 

Roya Instrrvurionw or Great Briraiw.—Albemarle-street, 
Piccadilly, W. 1. ‘The Upper Air.” Lecture I: ‘* Modern 
Methods of Investigation and their Application in the War, 
by Lieut.-Colonel Ernest Gold. 3 p.m, 

AssoctaTION OF ENGINEERING AND SuiesBvILvinG Draveuts- 
MEN.—Milton Hall, Manchester. ‘‘ The Screw Propeller,” by 
Mr, Peter Dory. 8 p.m. 


: FRIDAY, MARCH -5ru. 

Roya InstrrutTion or Great Brrrarn.—Albemarle-street, 
Piccadilly, W. 1. Discourse, ‘ Military History,” by the Hon. 
J. W. Fortescue. 9 p.m. 

Association oF ENGINEERING AND SHIPBUILDING DRavGHTs- 
mEN.—The Technical School, Barrow-in- . “* Gearing 
Design,” by Mr. M. Coronel. 7.30 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING Draveuts- 
mMeN.—Applied Science Department, Sheffield University. 
‘t Flat Plates,” by Mr. C. C. Pounder.. , 7.30 p.m. 

Junior Institution or Eneoryeers.—39, Victoria-street, 
Westminster, 8.W. 1. Lecturette, ‘‘ Notes on Gauge Testing 
and Measuring Appliances,” by Mr. F. H. Rolt. Slides and 
exhibits. 7.30 p.m. 

InstiruTion or Locomotive Enoinerers: MAancnEsTER 
CunTRE.—College of Technology, Manchester. Debate, ‘ Elev- 
tric Traction,” to be opened by Mr. W. A. Barnes. 7 p.m. 


SATURDAY, MARCH 678. 

Lnsrerution oF Locomotive Enotineers.—Room No. |, 
Caxton Hall, Westminster. Paper, ‘‘ The Waste of Locomotive 
Power,” by Mr. H. Kelway-Bamber. 2.15 p.m. 

Royat Institution oF Great Breraw,—Albemarle-street, 
Piceadilly, W.1,, ‘‘ Positive Rays,” by Professor Sir J. J 
Thomson. Lecture III. 3 p.m. 


MONDAY, MARCH 8ru. 


Braprosp Exuiveerine Sociery.—City of Bradford Tech- 
nical College. ‘The Use of Compressed Air in Industry,” by 
Mr. R. L. Quertier. 7.45 p.m. 


TUESDAY, MARCH 9rx. 


Tue Insrirurs or Merats; Brruincnam LocaL SECTION. 
—Chamber of © ce ildi New-street, B ham. 


‘The Amorphous Phase Theory and its Applications,” by Mr. 








O. W, Ellis. 7.30 p.m, 


Roya InstiruTion or Great Brrrain.—Albemarle-strect, - 
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«. i » 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY -SECTION). 


FOR SALE BY TENDER. 


14 WEIGHBRIDGES. 
[Tenders are Invited for the 


following :— 
Strong Self-contained Road Wagon Pattern, SS 
4 tons. Platform 12ft. by 7ft., for Horse Traffic, 


Avery. 

Lying at BELBY, PETERBORO’, GLENISFORD. 
and BRIDPORT 

Reference M, K. 21,770-M.K. 21,783, G. 1943. 

Drawing can be seen, form of Tender and permit to 
view obtained, by soplying to CONTROLLER, Plant 
and Momiaet? (D.B.1.E.), Charing Cross Huts, 
London, W.C 

Tenders fo, 10 a.m. on 8th March. 

NOTE.—For particulars of other Government Pro- 
perty for Sale see “SURPLUS,” price 3d., at all 
bookstalls, or by guasenty subscription of 2s. 
free, payabl le in vance to the Director of Publicity, 
Ministry of Munitions, Whitehall. place, London, 
8.W. 1. 3173 


post 





G. R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender, 


ELECTRIC BALING 
PRESSES. 


TENDERS are INVITED for the following :— 
FIFTEEN NEW 250-TON HINDLES’ PATENT 
ELECTRIC BALING PRESSES 
for pressing bales of hay from 2-0 by 1-8 by 3-6 to 
approx, 2-0 by 1-8 by 1-8 at the rate of 30 bales per 
sent: stillage area, 2-0 by 1-8; traverse of table, 

with overhead gearing driven by 23 B.H.P. D.C. 
por motor, by P. Hall and -Co., Ltd. 
440/450 v. D.C.; spur pinion wheel, C.I. bed-plate, 
starter, resistance, limit switch, amperemeter and 
fittings, steel framing, wire rope, pulleys and fittings 
in case. 

Also some suitable for 200/220 v. D.C. 

Two located at I.W.D. Dept.. Southampton. 

Thirteen located at I[W.D. Dept.,-Richborough. 

Reference G. 1835. Tenders close 10 a.m., 15th 
March, 1920. 

Tender form and permit to view can be obtained on 
application to the CONTROLLER, Plant and Ma- 
oe | (D.B.1.E.), Charing Cross Huts, London, 
w.t 


NOT £.—For pasting ary of other Government 
property for sale, ‘“* SURPLUS,” price 3d., at all 
bookstalls, or by “auerterty subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
g i. 3319 





c. BB 


MINISTRY ‘OF MUNITT 
BY DIRECTION OF THE DISPOSAL B 


FOR SALE BY TENDER. 


MATERIAL. 
(Tenders are Invited for 


following :— 


Intermediate 
Tubes, Intermediate Saddles, Cradle Carriers. 


Ca 

Flexible Steel Wire Rope, Chain Blocks, 
Various Tubes, Slings, Grip Blocks, 
Turnbuckles, Snatch 
Hook Bolts. 


miscellaneous items. 

Offers be ‘or the 

one lott and alternatively in individual lo ~ 
The whole of the material is lying 

PORT STORES, C. 0. _ B.E., 

detai iled partiouics 


and Machinery Botion » Chart 
Tenders close at 10 a-m. on eth March. 





ted 














(PLANT AND MACHINERY SECTION). 


HAMILTON ROPEWAY 


Cross Arms, Tension Standard Tubes 
Standard 


rriers, and Slings, Hemp Benlins Ropes, Galvanised 
Rope Drums, 
Bridle Plates, 
TB gay; te Clamps, Bolts and Nuts, 


material in 


OARD 


the 
, Basket 


other 





Particulars of the 





issued on the 25th February 

a person, or persons, a an notice of 
tion 
No. 18 at the Paten 
London, W.C. 
date of the said Journal. 


Hen 
Holding Drills, Taps, Reamers, and like Tools and 
were set 
forth in the ‘‘ Illustrated Omtctal Journal (Patents), nas 


to the Amendment by leaving Patents Form 
t Office, 25, Southampton-buildings, 
2, within one calendar month from the 


W. TEMPLE FRANKS, 


NOTE.—For particulars of other Government Pro- Council House. re 
perty for Sale see ‘‘ SURPLUS,” price 3d., at all or hewn 9 Birmingham, 
booketalls, or by quarterly subscription of 2s. post February 25th, 1920. 3422 
free, payable  ® = 3 ctor of Pubitcity 
unitions, Place, ndon, 4 n 
: * 3172 (ity of Lincoln. 
NDERS. for the SUPPLY. DELIVERY, and 
-* ‘or ie an 
PATENTS AND DESIGNS ACT, 1907. ‘ ERECTIO ON of the following PLANT for the St. 
N otice is Hereby Given that | Swithin’s Power Station 
CLARE-COLLETS, Ltd., Engineers and Manu- SECTION F—MoToR GENERATOR and 
facturers, of Hill, Man- SWITCHGEA 
chester, SEEK LEAVE to to AMEND the SPECIFICA. _ Specifications and Nsther particulars may be 
Fae he hay’, TENT No. 129,241, granted to y 8 on_ application to the 
arles y Clare oy ‘Improvements in Chucks for Consulting Engineers, Messrs rdew and 


Opposi- 





AND THE LIKE,’ 
DESIRE to DISPOSE of their PATENTS or to 
LICENCES to interested parties on 
with a view to the ADEQUATE: WoR 


65-66, Chancery-lane, London, W.C. 2. 


3455 Comptroller-General. 
The. Proprietors of Letters 
Nos. 101,281 and 1 relating tu 


** ME ANS I FOR TEL EPHONIC COMMUNICA TION 
TO AND FROM MOV ING RAILWAY TRAINS 


reasonable terms 
KING of the 
PATENT in this country.—Inquiries to be made to 


CRUIKSHANK and FAIRWEATHER, 


GRANT 


3501 





S.W. 
ABR 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS AND FACTORIES SECTION)- 


Fe Sale, 


NATIONAL 
MACHINEGUN FACTORY, 


BRANSTON, BURTON-ON-TRENT. 


TO BE SOLD by PRIVATE TREATY, in one Lot, 
subject to certain conditions. 
The following is a brief description :— 

SITUAT ut 2 miles from Burton and front- 
ears the main Burton and Lichfleld-road. The 
nearest Goods and _ Passenger Station is 
Branston (Midland Railway). about { mile 


distant. 

AREA OF LAND.—The Freehold Land included with 
the factory buildings comprises about 62 acres. 
Additional surrounding land up to about 90 
acres is availa ble by separate negotiation. 

The sHe has been deVeloped with roads, 
drains, sewers, &c., at the expense of the 
Pog gh one these improvements are included 


CONSTRUCTION, —The main buildings are 
manent and well built of brick with artificial 
stone dressings, concrete floors, roofs, steel 
principals, reinfo concrete to purlins 
generally covered with plaster slabs, slated on 
— slopes, and patent glazing on north 


onthe principal buildings consist of =, 

rt. sup. 

Assembly and Repair Shop and Ma- . 
chine Shop, and a floor area of .. 217,623 
Smaller ae comprise 

er Polishing, and "Browning 


guutay OS SS noige cohaged eapmeaee 
Stores (two ‘eo 
pital (three storeys) 


n 
Other buildings ingude Laboratory, 
house, Boiler- Buildings Works * Depart. 
ment, nging _ and various» other 
ey construction: 
floor area of factory buildings about 
0,000tt.. sup. 





LIGHTING 2a: POWER.—Electric and gas (public 
H EATING. —H.P. steam 
WATER.— public 
SIDINGS -—Pri sid ve been laid dg and 


ings ha’ 
are connected Be the Midland Railw 

GEEICE ACCOMMODATION.—For 230 iw bl 
ESS-ROOM ROCOMMODA TION.—For 670 persons. 
Further particulars with conditions of sale and plan 

ee By aes oe yong to me bbal yart R 

‘acto: Xe spose. oard, 

Cross Falidings, London, W. . nee 

Ni —For. particulars 


property’ ior ‘ale, pe Gevmmant 


d, * all 

2s. post 

e Director of Publicity. 

Whitenell place, London, 
3369 1 


free, ‘payable | in advance to t 
Ministr 
SW. of Munitions, 


SCHOOL. 
ence in Teaching Elementary 
Science and Machine Drawing. 
according to qualifications. Replies 
by March 

27th February, 1920. 


Must have had 


must be 


Assistant Master Required for 
WORKS 


Applied Maths. 
Salary £250 to £300, 


12th.—Address, 3484, The Engineer gaat 


experi- 
and 


received 


Cv of Birmingham Wi ater 
DEPARTMENT. 

ERED SERVICE ET ERVOIR. aT 

HIGHTER: 8 HEATH, YARDLEY WOOD. 
"The Water Committee of the NERS fo of Birming- 
— es fa my Sy eh vagy rs Agog RS from competent 
illing to ract for the COM- 

PLETI TION of be? COVERED RESERVOIR and CON- 


ECTIONS at — 's Heath, Yardley Wood, in the 
city of Birmingham 
e drawings may be seen and specifications and 


bills of suameitien obtained at these offices on and 
after Wednesday. 3rd March next, on the deposit of 
the sum of £5, whieh will be returned after the = ally 
of a bona fide Tender, with the bills of Loy as fu! 
priced out. Tenders must be based upon the dra’ 
specifications, and estimates provided Scant 
tendering will be required to quote for a quantity of 

poet anette on the ground as set out in the 
specifica’ 


The site at mehte's Heath may be inspected at any 
time by appointmen 

Early spplication tor particulars is necessary, as 
only a limited m of specifications will be issued, 
and none after = 15th March, 1920. 

The contractor will be required to to undertake not to 
pay less than the minimum standard rate of wages 
current in the district in which the werhe. are situate. 

Sealed Ten dressed to me, and endorsed 
“* Tender for the omen fa Ra 4 s Heath 
Reservoir,’’ are > meas at or 
before Noon on Mon an sooth Mk March. 

The Corporation do not bind _~t. # to accept 


the lowest or any 
E. ANTONY LEES, 








Rider, 8, Queen Anne’s-zate, Westminster, 8.W. 1, 
Copies_of the specifications can be seen at the office 
of the City Electrical Engineer, Mr. Stanley Clegg, 


oe. — 

‘en the prescribed forms, must be 
delivered ‘at “tee TOWN CLERK’S OFFICE, Guild- 
hall, Lincoln, not later than 11 o’clock noon on 
Thursday, April 8th, 1920. 

An official receipt must be obtained for any Tender 
Se by-hand. Tendérs sent by post must be 


The Council do not bind themselves to accept the 
lowest or any Tender. 3525 


(Vitv of Manchdater. 


The Electricity Committee of the Lay 
Corporation are prepared receive TENDERS in 
connection with the CONSTRUCTION of their a 
posed new GENERATING STATION at Barton-upon- 
Irwell, near Manchester, for 

CT No. 1.—The ~ CONSTRUCTION of a 
NEW ROAD, including a Road and Railway 
Bridge over the Bridgewater Canal, a CANAI, 
DOCK, FOUNDATION WORK, and other 


works. . 
CONTRACT No. 2.—STEEL WORK for ROAD 
and ‘ amaced BRIDGE over the Bridgewater 


nal. 
Specifications, quantities, and forms of as - may 





be obtained on application to Mr. F. hes, 
Secretary, Electricity Department, Town Hall, Man- 
chester, on payment of a deposit of £2 2s., which 


——_ will be refunded on receipt of a bone fide 
‘ender. 

Drawings may be seen at the offices of Messrs. C. 8. 
Allott and Son, Civil Engineers, 46, Brown-stréet, 
. on and after Wednesday, the 10th instant. 





Junior 


J uildford 


TW 
April nv 
NE- o TEACH ENGINEERING 
Works and Drawing-office experience essential. 
in ane desirable. 
with Works 
SHOP ‘PRACTICE and METALWORK 


Evening Engineering Courses. 
time exceeding 10 sessions. Scale salary : 
minimum £220, maximum £400; 
minimum £185, 
years for past experien 


8. TOSSWILL, 


Technical Enstitute, Guildford, 
Sth February, 1920. 


Technical 


SCH 
a J MASTERS REQUIRED, 


SUPJECTS, 
principally Machine Drawing and Applied Mechanics. 
Degree 


experience to TEACH WORK- 


Either may be required to teach part time (not more 
than three evenings weekly) in the Technical Institute 
Extra payment for 
Graduates. 
Non-Graduates, 
ono £300. Allowance up to 10 


Application, stating age, qualifications, and works 
and teaching —. with conies testimonials, to 


Clerk to the Governors. 


Ist 


3321 





MITTEE (HIGHER EDUCATION). 


Heap Master: W. LOWS 
for the APPOD 
at the above-named School, 
the ist May. 
neering subjects, 
Applied Mechanics, and some Mathema’ 
Salary (scale under revision) : 
£250. Senior Assistants, £250-£10-£300. 


tics esse 


the candidate's qualifications = geen 
The candidate appointed m repared 

an active part in the social life ‘ot the r3ehoo!. 

Application forms and 


Portamouth Education Com- 


JUNIOR TECHNICAL SCHOOL. 


T. FEL B.Se. 
The Education Commiitee invite APPLICATIONS 
NTMENT of an ASSISTANT MASTER 
to take up his duties on 
Candidates must be qualified in Engi- 
h Technical Lt gp 


ial. 
Assistants, 1 2170. £10- 
The commencing salary will be fixed according to 


further particulars may be 
obtained from the undersiened, to whom applications 
should be returned as early as possible, —_ 
by copies of not more than thee ood testimon: 


to take 











For further particulars apply PRINCIPAL. 


> Secretary. 
Offices for Higher Education, 
The Municipal College, 
‘tsmouth. 8532 
W olwich. Polytechnic. 
ENGINEERING DEPARTMENT. 
WANTED, TEACHER of DRAWING. Commenc- 
ing salary £275, rising by annual ora accord- 
ing to L.C.C. scale to a ee of £340 
ASSISTANT LECTURER in ELECTRICAL ENGI- 


NEERING, Commencing Rat £225-£315, according 
to previous experience, and rising by annual incre- 
ments according to L.C.C. scale to a maximum of 


3561 


‘Tenders, duly endorsed and addressed to the Chair- 
man of the Electricity Committee, must be delivered 
at the Town Hall not later than 12 noon on Wednes- 
day, the 24th instant. 

The firm entrusted ge a this work will be required 
to enter into a t to be d by the under- 
signed. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

THOMAS HUDSON, 
Town Clerk. 


Town eg Manchester, 
h March, 1920. 3533 


(Jounty Borough of Halifax. 


Tramways and Electricity Committee of 
the Halifax Corporation invite TENDERS for the 
SUPPLY of the following P. required in their 
Electricity Department : 

ConTRACT me 19.—ONE 10,000 ba Ww. TURBO- 

ALTERNATOR, with Co 
Specifications and forms 2 Tender may be obtained 
on application to Mr. . Rogerson, M.I.E., 
Borough Electrical nEingincer, Electricity Works, 
Foundry-street, Halift 

Tenders, cen "i Electricity Works Contract 
No. 19,’* must be sent to the undersigned not later 
than 12 o’clock noon on Friday, the 12th day of 
March, 1920. 
The person whose Tender is accepted will be re 
quired to meson bal the Fair Contracts Clauses adopted 
by_the Corporatio: 

e Comm! ittee Mao not bind themselves to accept 
the lowest or any Tender. 











By order, 
PERCY SAUNDERS, 
Town Clerk. 
Town Hall, Halifax. 
17th February, 1920 3325 





Metropolitan Water Board. 


ER FOR -LAYING MAINS - FROM 
CARPENTERS: ROAD, Zornes. TO BECKTON. 


The Metropolitan Water Board invite TENDERS 
for LAYING 386in., 30in., and 24in. C.I. MAINS from 
in the Borough of yeolet, to 


Bec! ton-road, in the Borough of East Ham 


fi March, — by 
ee or on receipt of stamped addressed 


"headae socked, th in sealed envelopes addressed to 
® The Clerk of the Board, Metropolitan Water Board, 


South place, Finsbury-pavement, 2," and 
endorsed ‘ Tenders for Laying Mains, Poplar and 
Fast Ham,’’ must: be delivered at the offices of the 


ta not later than 11 a.m. on toe, 15th March, 


The Board do not bind themselves to accept the 
lowest or any Tender. “eb. 


ILLING, 
¢ Clerk of the Board 
South-place, 


Finsbury-pavement, F.C. 2, 4 


$503 ~ 





PUBLIC NOTICES 





TO HEATING ENGINEERS. 


Hove Infirma Pendleton, 
ear MAN! ES STER. 

The Guantions of the Salford Union invite 
TENDERS for RE G HOT WATER PIPES 
and PROVIDING and FITTING RADIATORS in one 
wing of the — Infirmary 

Drawings seen sath particulars obtained on 
application to to Mr. T. Roland Wollaston, M.1.M E., 
— Engineer, 26, Corporation-street, Man- 


e 
Tenders, endorsed ‘‘ Heating Apparatus,”’ should 
reach the undersigned on or before Wednesday, the 
3ist March, 1920. 
E. H INCHL 


Clerk to the Guardians. 
Poor Law Offices 


Eccles New-road, Salford, 
2nd March, 1920. 


uecuaiand Government. 


for Soonment 
TON GALVA 


3543 





invites 
NISED 


409-4 


Specification, schedule of quantities, and form of 
Tender can be obtaired from the Office of the = 
tive Engineer. 3560 


GS Wadlincote and Ashby Joint 


ATER COMMITTEE 
DP ge anny I DRIVEN PUMPING PLANT. 
above Committee invite TENDERS for the 
SUPPLY DELI eee pnd Se of ELECTRO- 








ns’ 
and specifications and particulars obtained from the 
orsed ing P 
me by Noon on ae oe 11th March. 
Coane® Gatcns. Swadlincote, 
3438 
po pens mig He 
Spodiications. 
2. GALVANTI 
WATER TUBES 
which payment will not be returned. 
sealed to the undersigned, marked 
the 16th March 


MOTORS ‘and PS at their Water 
works, Milton, Derbyshire. Plans may be i 
undersigned. 
Tenders, end: “ Pump’ ~ ay vps reach 
MASON, 
Engineer to the Committee. 
ib February, 1920. 
al "Great Indian Paainents 
The repared to receive ee for 
the SUPPLY of the following STORES, mags 
No. 
1. STEEL WORK FOR BRIDGES . 
 -: age npr IRON 
. &c 
Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specification, 
The fee should accompany any application by post. 
a sat be delivered in separate envelopes, 
‘* Tender for Steel. Work for Bridges,’’ or as the case 
may be, not — o’clock a.m. on Tuesday, 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
R. H. WALPOLE, 


Secretary. 
Company’s Offices, 
48, Copthall-avenue, E.C. 
London, 3rd March. 7: 920. 3588 





\ andsworth Union. 
bet as ORTH PEVEREATE. 
Oe $-HILL, 8.W 
ANTED® ENGINEER, ‘auatised to Take 
Pa ~ of all the. Plant of a larze Infirmary, including 
the Laundry. There is a staff of four, of which he 
would be the senior. The man appointed must have 
he necessary general Engineering PE rperonse (Mecha- 
nical and Electrical), and will be expected e an 
active personal part in the Repairs to and Upkeep of 


the Plant, in addition to supervising the general 
pe ed departments. The hours of duty are 
4 3 fie 


4s. per week (including war bonus), 
aungen to > anu deduction under the provisions of 
the Poor Law Officers’ Superannuation Act 

Applications are sent in on or before 
Saturday, 13th March, 1920, upon printed forms, 
which may p~ obtained at my office or = ae me 


a stamped directed envelope of foolscap 
Canvassing the Guardians is strictly. prohibited. 
By Order, 
F,. J. CURTIS, 
Clerk. 
Union Offices, St. John’s-hill, 
Wandsworth, 8.W. 18, 
3rd_March, 1920. 3610 





SJough and Datchet Electric 


UPPLY CO., LTD. 

FOR SALE, Pimediats disposal, can be seen 
Tunning, ONE 3-Crank COMPOUND. ENGINE, by 
Davey-Paxman, coupled direct TWO SIEMENS 
MULTIPOLAR D.C. GENERATORS. 1123 K.W at 
250-300 volts. The engine is fitted with ejector, con: 
denser with automatic exhaust valves, water valves, 
vacuum gauge, &c., and the price, about £1000 for 
the complete set, includes two switchboard panels, 
by Ernest Moy, Ltd , and resistances with pillar con- 


trol. 

SLOUGH AND DATCHET ELECTRIC A pag 

co.,_Ltd., _Chalvey, Slough. 

PUBLIC NOTICES PRT A 
Pages Il. and III. 





SITUATIONS OPEN 
Pages II., lI, and IV. 


SITUATIONS WANTED 
Pages IV. and VIII. 


MACHINERY,, &c., WANTED 
Page VIII. 
FOR SALE, 

Pages CXVI., CXVIL., CXVIIL., and CXX. 
AUCTIONS, 

Pages CXV., CXVI., and CXXII. 


PREMISES TO LET OR WANTED 
Page CXAIlI. 


WORK WANTED, Page CXX. 
AGENCIBS, Page IV. 
MISCELLANEOUS, Page VIII. 


For Advertisement Rates see 
page 249, col. 1. 


NUMERICAL INDEX TO ADVER- 








26th February, 1920, 


TISEMENTS, Page CX XI. 


° 









THE ENGINEEK a 


Marcu 5, 1920 








PUBLIC NOTICES 





lyde - Navigation. 


ao FOR SALE 
POWER STATION 


stees invite oe for the PURCHASE 
Power Station, 


The Tru 
of DISUSED ae at Prince 


AT PRINCE'S DOCK 


Messrs. Longmans & Co.'s List. 


——— 


PUBLIG NOTICES 
Eeyptian Public Works Det, 


UIRED, THREE CHIEF DRAUG 
MEN, for metic in the Sudan, with GHTs 
Des: @ large Masonry Works, such as Dams, 
Regulators, Bridges, Sluices, some knowledge ot 





experience in 





consisting of a LLISS ‘Double-acting Cc 
STEAM ENG 


similar type and size; also Stea: 


when required by the Trus 


For coenoes aed to the Mechanical Engineer, 
to be Todged with the undersigned not later 
Tent. 


16, Rober’ 

Tenders 
than ae. 23rd curren 
Tender. 


tees may not accept the highest or any 


T. BR. a 


G 
16, Robertson-street, Glasgow, 
$rd March, 1920. 





an y. 


m and Exhaust Pipes, 
hans and seven Marble Panel Switchboards with 
t 


The purchaser to take oy and remove the plant 


Applied Aerodynamics. 


Air Ministry. With Dlustrations and Diagrams. 8vo. 32s. net, 


Aeroplane Structures. 


PRITCHARD, late R.A.F., Assoc. F. R.Ae.S. With a Preface by L. BAIRSTOW, 
C.B.E., F.R. 8. With Illustrations and Diagrams. 8vo, 21s. net. 





Ozs Sale, Boiler, of Loco. Type. 


Maker, Ruston and Proctor; length, exclusive 
Tubes of 


of fire-box, Tit; diameter, 3ft. 7in.; 45 Steel 
2tin. diameter 
sections ; no mountings; no 
The Boiler may be inspected at Higginshaw Gas 
works, Oldham ; 
L. and Y. Railway. 
Tenders, sndomed ** Tender for Toro. Type Boiler *’ 
and addressed to ERNEST PARR 


sent in not later than Monday, the 15th inst, 


British North Borneo.—Junior 


ASSISTANT ENGINEER, salary £350 


to 

£450 per annum, REQUIRED for the Public Works 
. years, with possible 
Must be a fully qualified Engineer and 
Preference given to candidates with 

in Water Supply and Road veteatiien. - 


Agreement for two 
good Surveyor. 


ly furnished quarters and free 
attendance. 
Free na a and home again. 
during voyage 


lars of experience, and 

(not originals) of testimonials, should be add: 
once to Messrs. GREGORY, a gf and WaniNG, 

12, {2 Dean’ s-yard, Westminster, S.W. 


(Jhinese ¢ Government Ridiways. 


TIENTSIN-PUKOW LINE. 
APPLICATIONS are INVITED for the POSITION 
of CHIEF DRAUGHTSMAN to the above Railway. 

Candidates should be about thirty-five years of age, 
of good moral character and sound physique, have had 
&@ good general-and technical education, served their 
AN as “Mechanical Engineers, and had subsequent 
experience in the Design and Construction of Railway 
Wagons. Knowledge of Locomotive 





exchanze, 
t now in force for paying sterling salaries 
. the Railway’s foreign employees, viz., at a maxi- 
Tate two shillings and eightpence per 
Shanghai _ when the current rate of exchange goes 
beyond $s figure, and at a minimum rate of two 
tael if the 
eurrent rate of exchange fa 7 
Apply by letter, stating age, married or single, and 
giving full particulars of education, training. and 
experience, to Messrs. C. P, SANDBERG, 40, 
Grosvenor-gardens, London, S.W. 1. 3531 


(ity of Manchester. 
CLERK OF WORKS. 

The Leg are apn of the —ae Cor- 
poration REQUIRE the services of perienced 
CLERK of W ORES for the CONSTRUCTION of their 
proposed hae GENERATING STATION at Barton. 
near Manchester. 

Candidates should be experienced in Heavy Works 
of Construction. 

Applications, stating age, experience, and salary 
required, accompanied by references. to be addressed 
to the Chairman of the Electricity Committee, Town 
Hall, Manchester, endorsed ‘“‘ Clerk of Works,’ and 
delivered not later than the 20th March, 1920. 

THOMAS HUDSON. 
Town Clerk. 


3485 





Town mh. Manches 
sth Ware “1920. 


(Sorporation of Calcutta. 
APPOINTMENT OF LIGHTING SUPER- 
INTENDENT. 


(a) APPLICA’ a are INV ITED for A, type! of 
LIGHTING SUPERINTENDENT, Calcu 

salary of the appointment, aro of all <n 
is Rs. 750, rising to Rs o as month by biennial 
increments of Rs. 50. * Phe rporation provide a 
motor car for the use of the Lighting Superintendent 
and his staff free of charge for inspection work. 

The appointment is subject to the Provident Fund 
leave, and other service rules of the Corporation, and 
may terminated ai; any time by six months’ notice 
on either side. The Provideat Fund contribution is 
6% per cent. of the monthly salary, and an equivalent 
amount is contributed by thc Corporation, and the 
fund accumulates at compound interest. The selected 
candidate will be required to devote his whole time to 
the - ys — - office, and will not be allowed to take 
He i work. He must reside in Caleutta. 

e will be iiable to removal during the term of his 

fice for misconduct or neglect of or incapacity for his 
duties. He will be required to submit to a medical 
examination before joining his appointment. The 
Corporation will pay his passage (lst class) from 
London to Calcutta, but he must refund the amount 
#0 paid if he gives notice within two years from the 
date of taking up his appointment. He will be 
required to take up his appointment about the Ist 
August, 1920, and will receive Lalf pay for the period 
occupied by his journey. 

(b) There are about 12,000 incandescent gas lights 
in the city, besides a number of electric and oil lights. 
Gas and electricity are supplied by publie companies. 
The Lighting Department of the Corporation are 
responsible for the maintenance of the public street 
lamps and also of about 2300 lights and 800 electric 
fans in Municipal Buildings. Candidates must have 
experience of the = ay a Control of the 
Lighting Department of a large town. They must 
have thorough and up-to-date Tnqwindan of Mantiles, 
Burners, &c., Photometric work, Testing Pressure and 
Determining the reing ty of Burner 
Nipples. They must also have a General Knowledge 
of Wiectrical Work. 

(c) Candidates should state their age and experience. 
(d) Applications will be received by the Secretary 
to the Corporation of Calcutta, Central Municipal 
Office, Calcutta, up to Ist May, 1920. 

J. C. MUKERJ 


Secretary to the Comporatign. 
_The 28th January, 1920. 3841 


(Jounty Borough of Bolton. 


WATERWORKS ENGINEER'S 
DEP ee 
APPLICATIONS are INVITED by the Wa 
Committee for the POSITION 4 ENGINE RING 
ASSISTANT. Applicants to be Studente or Associate 
Members of the Enstitution of Civil Engineers, good 
Surveyors raughtsmen, with some experience on 
large Public Works. 
Commencing salary, including bonus, £200 to £275 
per annum, according to qualifications. 
wah Ppltcations, stating age, qualifications, date duties 
be commenced, together with three recent testi- 
moniais, = endorsed ‘* Engineering Assistant, 
to be delivered to the undersigned not 
later than Soon on the 2ist Pre 
AMUEL PARKER, 
Town Clerk. 











Town Hall, Bolton, , 


Cast Iron Chimney, 9ft. 2¢in., in two 
ector. 
nearest station, Royton Junction, M.B.E., 


Y, Commercial 
Superintendent, Gas Department, Oldham, should be 


Half-salary 
oeidaies tes should be under 35 years of age, and 


unmarri 
Applications, + letter, stating age. giving full 
accompanied by soptes 


The Design of Screw Propellers. 


With special reference to their Adaptation for Aircraft. 


F.R.Ae.8., late Air Ministry, London. With Diagrams. 


25s. net, 


Principles and Practice of Electrical Testing. 


As applied to Apparatus, Circuits and Machines. By R. G. ALLEN, B.Sc., 
A.R.C.8c.1., A.M.I.E.E. With Diagrams. S8vo. 18s. net. 


Mensuration for Marine & Mechanical Engineers. | 


(Second and First Class Board of Trade Examinations. ) 


By JOHN W. ANGLES, M.Se.Eng., Head of Engineering Department, West Hartle- 
pool Technical College. With Diagrams. Crown 8vo. 5s. net. 


Engineering Machine Tools and Processes. 


A Text-book for Engineers, Apprentices and Students in Technical Institutes, Trade 
Schools and Continuation Classes. By ARTHUR G. ROBSON, A.M.I. Mech. E. 
With 403 Diagrams and Illustrations. 8vo. 12s. 6d. net. 


Machine Design, Construction and Drawing. 


A Text-book for the use of Young Engineers. By HENRY J. SPOONER, C.E., 
M.I. Mech. E., A.M. Inst. 0.E., etc. With 126 Tables and over 1600 Figures. 8v0. 
16s. net. 


Machine Drawing and Design for Beginners. 


An Introductory Work for the use of Technical Students. By HENRY J. SPOONER, 
C.E., M.I. Mech. E., ete. Crown 4to. 5s. 


Elementary Applied Mechanics. 


By ARTHUR MORLEY, D.Sc., M.I. Mech. E., and WILLIAM INCHLEY, B.Se., 
A.M.I. Mech. E. With 285 Diagrams and numerous Examples. Crown 8vo. ‘Ss. net. 


Mechanics for Engineers. 


A Text-book of Intermediate Standard. By ARTHUR MORLEY, D.Se., M.I. Mech. E. 
With 200 Diagrams and numerous Examples. Crown 8vo. 6s. net. 


Structural Steelwork. 


Relating principally to the construction of Steel-framed Buildings. By ERNEST G. 
BECK, Wh. Ex., Assoc. M. Inst.0.E. 8yo. 21s. get. 


Mechanism. 


By S. DUNKERLEY, D.Se., M. Inst. 0.E., M.Inst.M.E. Edited by ARTHUR 
MORLEY, D.8c., M.I.Mech.E. With 451 Diagrams and a collection of Examples. 
8vo. 14s. net. 


Strength of Materials. 


By ARTHUR MORLEY, D.8c., M.I. Mech. E. With 267 Diagrams and numerous 
Examples. Crown 8vo. 14s. nef. 


Theory of Structures. 


By ARTHUR MORLEY, D.8c., M.I. Mech. E. With 320 Diagrams and numerous 
Examples. 8vo. 14s. f 


Structural Roiniving. 


By JOSEPH HUSBAND, Associate Member and Watt Medallist of the Institution of 
Civil Engineers, and WILLIAM HARBY. With 130 Diagrams. 8vo. 12s. 6d. net. 


Steam Engine Theory and Practice. 


By WILLIAM RIPPER, D.Eng., M.Inst.C.E., M.I. Mech. E. Seventh Edition. 
With 496 Illustrations. S8vo. 10s. ‘6d. 


Efficient Boiler Management. 


With Notes on the Operation of Reheating Furnaces. By CHAS. F. WADE, 
A.M.L.E.E., Boiler and Fuel Economy Specialist. 8vo. 12s. 6d. net. 


A Dictionary of Applied Chemistry. 


By Sit EDWARD THORPE, C.B., LL.D., F.R.S. Assisted by Eminent Contributors. 
In Five Volumes, containing upwards of 6000 Articles, with many Illustrations. 


Vol. I. A—CHE tras ada = = net. | Vol. IV. Ornstons—SopdA 
Vol. Il. CHI—Go .... «.. 6d. net. NiTRE ... ... 526. 6d. nét 
Vol, III. GR—OILS ... sae 6d. net. | Vol. V. SODIUM—Z... ... 528. 6d. net 
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By LEONARD BAIRSTOW, F-.R.S., C.B.E., Expert Adviser on Aerodynamics to the 


By A. J. SUTTON PIPPARD, M.B.E., F.R.Ae.S., and Captain J. LAURENOE | obtained from Sir A. L. WEBB, K.C.M.G. 


By HENRY C. WATTS, 
8vo, 


Hydraulies, and with ability to control large draw ing. 
office. Salary, according to qualifications, up to 
maximum of £E. 42 per month, including Sudan 
allowance plus £K. 10 war bonus a8 long as allowed 

y Government. Unmarried men preferred. Free fyy. 
nished quarters, except when stationed in Khartoum, 
£B. 1 equals £1 0s. 6d. sterling. (No iticome tax jg 
charged in the Sudan.) Free passage out and home on 
completion of service, One month’s leave during 
first year, three months in subsequent years, which 
may be accumulative to a maximum of four months in 
any one year, Assisted passages whilst on leave 

‘wo years’ contract to be signed on arrival, with 
extension if suitable. 

Strict médical examination. 

Application forms and conditions of service may be 
Queen 
Westminster. 8. 1 le 
‘Chief Draughtsmen.’ 


Anne’s Chambers, Broadway, 
Envelopes td be marked * 





London County Council. 
cuter enor ENGINEER IN THI 
NGINEER’S DEPARTMENT. 

The yy County Council invites APPLICA. 
TIONS from =, Galea éd Jigmenice) Engineers for the 
POSITIOD the MECHANICAL _ ANC ‘H 
in the DEPARTMENT tt the CHIEF ENG IN + 
the Council, 





nd 
The salary attac oy "a 
the position a £600 a dane rising by annual incre. 
ments of £50 to £800 a year. The commencing salary 
is at the present time subject to a temporary addition 
of 15 per cent. plus war bonus at the rate of £62 10s, 
a year, making the total commencing remuneration 
£752 10s. a year, The question of revising the scale 
of percentage additions and war, bonuses is at present 
under consideration. The candidate appointed will be 


eligible to participate in the benefits from the 
Council’s Superannuation and Provident Fund. 
ference will be given to candidates who have served ; 

attempted to serve in H.M. Forces, and particularly 


to those who have been disabled on war service. 
Applications must*be made on the official form, 
which contains particulars of the nature of the duties 
and conditions of appointment. Apply for form in 
person or by letter (enclosing stamped addressed 
envelope) to the Clerk of the Council, County Hall, 
Spring-gardens, S.W. 1. Applications must be 
received not later than 1 p.m. on = March, 1920. 
JAMES RD, 
3161 Clerk of the London County Council. 








WATT 


was the genius who made such improvements to the 


steam engine that steam as a “* prime mover ”’ became 
ati economic suceess. In fact, such immortal benefits 
were bestowed on mashing generally that the debt to 
Watt will never be honoured. Our industria! position, 
through lack of cheap power, now grows more pre- 
carious daily. Steam power is too dear for us to main- 
tain our industrial independence. The Watt Com- 
mittee have therefore decided to honour Watt by 
investigating | the basic principles of ‘‘prime movers.’ 
His “* spirit ” 


APPEALS 


to all, warning us as a Nation of other hidden sources of 
energy, and to safeguard our industries by being first 
in the “‘ field ” to utilise them. 

We cannot afford to miss this chance of combining our 
wealth and our brains in this International Memoria! 
to Watt, which will mean more employment and better 
working conditions for. the millions comprising the 


Empire. Can a better object be conceived? Remeni- 
ber, then, that this appeal is made 
G Don’t delay. Your donation is urgent. Give Now! 


Cheques made payable to “James Watt Memorial’ 
and crossed ‘ Lloyds Bank, Bifmingham.’’ 

Address: JAMES WATT MEMORIAL COM- 
MITTEE, Chamber of Commerce Building, New Street, 
Birmi ngham, who will send interesting literature on 
application. 3462 





SITUATIONS OPEN 


WA. an ASSISTANT WORKS MANAGER 
for latge Engineering Works in South-West of 
England ; must have good Machine Shop experience 
Fixing Piecework Prices, and be conversant with up 
to-date methods of production and costs.—Address, 
3490, The Engineer Office 3490 A 





ANTED, ASSISTANT to WORKS MANAGER, to 
Control Output of Frame Machinery and Mount- 
ing and Erecting Shops of large Locomotive Works. 
Applicants must have had experience in large modern 
contract Lecomotive Shops, and be able to control 
men_and get rapid output.—Address, ‘‘ LOCOMO 
Wm. Porteous and Ce., Aarateinn, — 

569 A 








Wy+aee by Large Firm of Engine Builders on 
North-East Coast, SOMEONE not exceeding 
GooD LEDGE of 


nts Department, preferably with knowledge of 
Marine Engines and Boilers; good salary and pros- 
pects for suitable person.—Address, giving full par 
ticulars and references, 3608, The Engineer 008 

A 


Wemnetal COMMERCIAL MANAGER for Gun- 

metal Steam Fittings and Engineering Depart- 
ent. Preference given to one with Public School 

education and Engineering connection. Salary £600.— 

S. DEXLON and SON, Ltd., Swinegate, Leeds. 3493 4 


ANTED, ENGINEER (JUNIOR ASSISTANT). 
well educated, mechanical trating. for General 
Work in Water Company's Office in Midlands. Salary 
£150 plus £105 war borus,—-Address, with full par- 
ticulars, 3592, Phe iS Engineer Office. 3592 A 











ANTED, WORKS MANAGER for Small Marine 

and General Engineering Works and Foundry 
in Fast a employing about 50 men; extending 
bnsiness prospects for energetic man with 
thorough knowisllae of up-to-date methods. Address. 
stating salary, 3513, The Engineer Office. 


For continuation of Situations 








LONGMANS, GREEN & CO., 39, Paternoster Row, London, E.C, 4, 





Open advts. see page iii 
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FEBRUARY. 





The Electricity Commissioners. 


THE announcement that the Minister of 
Transport has appointed Sir John F. C. Snell, M. Inst. 
C.E., to be Chairman of the Electricity Commissioners, 
and Mr. H. Booth, Mr. W. W. Lackie, M. Inst. C.E., 
M.I.E.E., and Mr. Archibald Page, M.I.E.E., to be 
Commissioners, will be received with general approval. 
Jt will be reealled that Sir John Snell has been assist- 
ing the Board of Trade and, later, the Ministry of 
Transport in a consultative capacity for some while 
past. He recently retired from partnership with 
Messrs. Preece, Cardew, Snell, and Rider, in order to 
devote the whole of his energies to his new position, 
where his wide engineering and parliamentary experi- 
ence should prove invaluable. With regard to the 
other Commissioners, Mr. H. Booth represents the 
official element and has been transferred from the 
Board of Trade. He has had an extensive experience 
of the legislation governing electricity supply. Mr. 
W. W. Lackie and Mr. A. Page both come from Scot- 
land. Mr. Lackie is the well-known manager- 
engineer of the Glasgow Corporation Electricity 
Supply Department, in which until recently Mr. Page 
held the position of chief assistant engineer. On the 
death of Mr. Starr, the late chief engineer to the Clyde 
Valley Electric Power Company, Mr. Page became 
general manager to that company. These appoint- 
ments now leave one vacancy, and from a statement 
made by Sir Erie Geddes in the House of Commons 
it is anticipated that the fifth Commissioner will be an 
expert in finance and with business qualifications. 


The Over-capitalisation of Industries. 


THE wild speculation in cotton mill shares 
and the indiscriminate buying and “ refloating” of 
iuill companies by outside syndicates and financiers, 
whose whole object is to take advantage of the present 
abnormal conditions, continued throughout the 
month. Mills are being bought and sold at high 
prices and floated and refloated at higher prices, 
quite regardless of their intrinsic merits. While 
profits in the cotton industry are undoubtedly at 
present very large owing to the world’s shortage, a 
time will assuredly come when the over-capitalisation 
will lead to financial disaster. This is a very serious 
matter for the staple industry of Lancashire, and 
there is little wonder that there is a restlessness 
among the workpeople, who feel that their labour is 
being exploited. Many of them, too, have been 
sufficiently long in the industry to recall some of the 
hardships which they have endured in the periods of 
bad trade. What we are principally concerned about, 
however, is the engineering industry. During the 
last few weeks the shares in several well-known 
Lancashire engineering firms have risen in value to 
an extent which is quite unjustified either by past 
trading experiences or future prospects, and while 
large fortunes are being made by the lucky sellers, the 
public will ultimately be the financial sufferers. It 
is true that the immediate prospects: in the branch of 
engineering which is closely concerned with the 
textile industry are extremely satisfactory, and it is 
equally true that the amount of capital required to 
carry On business successfully is much greater than 
in the past; but, after making due allowances for 
both, it is to be feared that there will come a day 
when some of the prices now being paid for engineer- 
ing company shares will compare very unfavourably 
with the returns to their owners. 


Aeronautical Research and Education. 


DurinG the month the report was issued of 
the Committee appointed by Lord Weir in October, 
1918, to consider the steps which should be taken to 
organise education and research in aeronautics. The 
Committee’s recommendations are far-reaching and, 
if adopted, will have an important influence in settling 
the Government’s attitude towards aeronautics and 
the aeronautical industry. The Committee realises 
that our aerial position acquired at great cost during 
the war is threatened by the fact that the expert 
staffs formed at Government and private establish- 
ments connected with or engaged in the production 
of aircraft have now been largely disbanded, and that 
no co-ordinated facilities exist for training others or 
for carrying on the development work for which they 
were responsible: It is further recognised that in the 
event of war in the future aerial supremacy will, in 
the end, rest, not with the country which is best 
equipped at the outset with aircraft, but with the 








country which is best prepared to expand and develop 
its aircraft production organisation. Reviewing the 
whole position, the Committee has decided that 
aeronautical research should not be isolated from 
aeronautical education, but should be intimately 
associated with it, so much so that those responsible 
for the control of the one should be jointly responsible 
for the control of the other, while the actual instructors 
in aeronautical science should, part of their time, be 
engaged in research work as a recognised portion of 
their duties and vice versd. In detail the Committee 
recommends that the existing Advisory Committee 
for Aeronautics should be replaced by an Aeronautical 
Research Committee reporting to the Air Ministry ; 
that an Industrial Research Committee should be 
formed by the aircraft industry ; and that a Depart- 
ment of Aeronautics under the direction of the 
Zaharoff Professor of Aviation should be established 
at the lmperial College of Science and Technology. 
The Aeronautical Research Committee should be 
composed of Government members representing 
naval, military, and civil aeronautics, the Department 
of Scientific and Industria] Research, and the National 
Physical Laboratory, besides members representing 
the aircraft industry and the Imperial College, 
together with others of scientific attainments. The 
prime duty of the Committee would be to advance 
aeronautical science, and to that end it would advise 
on problems relating to aircraft construction. and 
navigation, undertake research work for the Govern- 
ment, promote aeronautical education by co-operating 
with the Governors of the Imperial College, and assist 
the country’s aircraft industry by scientific advice 
and reseaich and by co-operating with the proposed 
Research Association. 


The Railway Meetings. 


TsE annual meetings of most of the railway 
companies were held during the month, At practic- 
ally all an identical statement was made that a 
committee of the council of the Railway Companies’ 
Association has been appointed and is in close touch 
with the Ministry of Transport, and that it has been 
agreed that before legislation is introduced as to the 
future of the railways the Government will consult 
with the Association through that committee. The 
impression apparently prevails that there is no cause 
for uneasiness as to the relations between the railways 
and the Ministry of Transport. Viscount Churchill, 
the chairman of the Great Western, for instance, said 
that the most friendly spirit prevails on both sides, 
whilst Sir Gilbert Claughton, at the London and 
North-Western meeting, said that he would depre- 
cate in the strongest possible terms any doubt being 
cast upon the good faith of the Government as to its 
intention of dealing fairly with the railways. The 
railways knew the great value which the Government 
placed upon the services which the railways admit- 
tedly rendered during the war—its appreciation had 
been frequently expressed—and he was convinced 
that the shareholders need not have the slightest 
doubt that proper regard would be given to their 
rights. It is also of interest to note that the chair- 
man of the Midland Company thinks well of the 
Railway Advisory Committee of twelve general 
managers and five labour representatives, which, by 
the way, had its first meeting on the 25th. He said 
that in his view no reasonable objection could be 
taken to the representatives of labour on such a 
committee. The opinion of these men, in view of 
their practical experience, might well be of interest 
and value, and help towards the right solution of 
some of the problems which have to be dealt with. 


Big Railway Works Contemplated. 


APPARENTLY the railway companies have 
plenty of work which they are anxious to begin. 
Sir Gilbert Claughton, at the London and North- 
Western meeting, said that there never was a time 
when they wanted to have more capital expenditure 
on the line than at the present moment. They were 
a long way in arrear, and vital things ought to be 
done. Viscount Churchill, at the Great Western 
meeting, observed that his company was very anxious 
to resume as quickly as it could the carrying out-of 
works in various parts of the system, especially in 
South Wales, for which plans and schemes had already 
been prepared before the war and which, but for the 
war, would have been construéted and be now in use. 
Sir Gilbert, we would add, remarked that no works 
could be started without the written consent of the 
Minister of Transport, and that as soon as the expendi- 
ture began the company was entitled to 5 per cent. 
interest on the outlay ; it was not necessary for the 
work to fructify. A matter of concern is the increased 





cost cf works. The Great Western is finding that the 
pre-war estimates have to be inereased from about 
150 to 200 per cent. What is somewhat surprising 
is that, in view of the fact that the two-year period 
of control is definitely stated in the Act to be for the 
purpose of formulating a policy, the companies want 
to know now what their future is to be. The Cale- 
donian chairman, for instance, said that his company 
was left in a state of complete uncertainty, which was 
most unfair to the shareholders and prejudicial in 
many ways to the railway management. It was 
extremely important, he said, that the Government 
should declare, as soon as possible, what it was going 
to do at the end of the two years. 


Roads Advisory Committee. 


Tue first meeting of the Roads Advisory 
Committee of the Ministry of Transport was held in 
the beginning of the month. The business done 
included the consideration of a memorandum setting 
out the proposals. of the Ministry concerning the 
classification of the roads of the country. As a 
result of its deliberations the Committee came to the 
conclusion that the work of classification should be 
entered upon immediately, and it approved as a 
general principle that the roads should: be divided 
into three grades, comprising (a) first class, (b) second 
class, and (c) all the rest. Into which class a road 
will fall depends, naturally, on several considerations, 
the most important of which is, of course, its relative 
importance for traffic purposes as compared with 
other roads. The main difficulty will be to decide 
whether any particular road is first or second class, 
and for guidance in the matter it was decided to take 
into account: (1) whether it is an important route 
for through traffic or is of more or less local importance 
only ; (2) what are the size and importance of the 
centres of population which it connects; and 
especially (3) whether the cost of maintenance is 
considered to be. materially affected because the 
through traffic forms a substantial proportion of the 
total traffic which the road carries. The Committee 
further agreed to recommend that grants from the 
Exchequer should take the form of contributions 
towards the maintenance of the roads comprised in 
Classes 1 and 2, but it did not make any recommend- 
ations as to the form the grants should take and, of 
course, will not be in a position to do so until it is in 
possession of more definite information, first, as to the 
total amount of the sum which will be available for 
grants, and next, as to the length and estimated cost 
of maintenance of the roads which will be classified 
under the two headings. 


British Industries‘ Fair. 


Tue 1920 Industries Fair, organised by the 
Overseas Trade Department of the Board of Trade, 
and now being held in Glasgow, Birmingham, and 
London, marks a considerable improvement on its pre- 
decessors, and it is understood that since the opening 
on the 23rd of the month the Fair has been visited by 
large numbers of foreign:as well as home buyers, and 
that satisfactory business has resulted. 'To those who 
have grown accustomed to the ordinary trade show, 
with its somewhat limited appeal, the concurrent 
exhibitions at the Crystal Palace, Birmingham, and 
Glasgow are a revelation of our strength in many 
branches of manufacture. The limitations of the 
articles exhibited to goods which are purchased by 
the trade buyer in quantity for stock and re-sale has 
closed the Fair to a great many engineering products 
which do not fall within that category. But in spite 
of this fact there is much to interest the engineer, and 
though, at the Palace, with the exception of scientific 
instruments, optical goods and cutlery, there is 
nothing which can properly be regarded as engineer- 
ing output, the stands devoted to scientific instru- 
ments clearly reveal the progress which we have 
made in that field. At Birmingham there is a good 
display of electric appliances, of drop forgings for 
automobile parts, aircraft machinery and fittings, 
and ship and boiler fittings. The brass and copper 
trades have combined to make a fine representation 
of rods, wire; tubing, sheets, strips, and tape. Several 
well-known firms show weighing machinery, whilst 
on other stands some recent advances in auto- 
matic telephony are illustrated. Gas appliances and 
oil lamps and stoves are shown by other manufac- 
turers. The Glasgow Fair is confined to textiles, 
chemicals, and food preparations. Particular interest 
attaches to the exhibit of dyes, and it is possible by 
an inspection of the exhibits to gauge what has been 
done in the production of the intermediate products, 
which has been one of the main difficulties to be over- 
come in the endeavour to establish the British dye 
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industry. on,..an independent:; and self-contained 
footing. .One. ofthe objects aimed.at in. organising 
the, Fair is, to attract. buyers in such. numbers ,that 
manufacturers will be able to seeure contracts for the 
whole of their. output for, at least twelve months. 
With the ability .to do. that, is closely bound up.the 
organisation of production for, a known demand, which 
should have, an appreciable effect,in, reducing works, 
costs, since the manufacturer will be able to reap. all 
the advantages of mass production. ;. 


River Severn Bridge. 


Ir is known that in the year 1913 the Great 
Western Railway had prepared plans for an important 
scheme of improvement. in the. South Wales ‘area. 
Some millions of money had indeed been voted for 
the purpose, and sections of the works had)been put 
in hand... It was announced by the chairman iof the 
Great Western Railway at the-annual dinner of the 
Newport:Chamber of Commerce, which took place ‘oni 
February 13th, that these plans are to be revived. 
The Anost: interesting statement made by Viseount 
Churchill -was: that the scheme which has -been sane- 
tioned includes the construction of a new Tail.and road. 
bridge ‘ever the river Severn; for which: purpose the 
ce-opefation of local authorities is tobe sought. It 
is understood that the site selected for the bridge is 
near Beachley, and:it is obvious that\if concurrently 
with the bridge construction the scheme of ayoiding 
lines were carried out the route to London from many. 
varts of South Wales would be materially shortened, 
while the diversion of through traffic from busy:eentres 
such as Newport, Cardiff, and Llianelly, would enable 
the local traffic at these centres, which at Cardiff and 
Newport is always in a state of congestion, to be more 
easily handled. When the details are available it wilk 
be found thatthe new railway mileage to: be con- 
structed in the form of avoiding lines will also enable 
improved services to'be given from the Cardiff area. 
That additional railway facilities in South Wales 
have been urgently. needed for a long time past. is 
recognised not only by the trading and travelling 
community, but by the :railway company, .and, 
in addition to the new route which would be opened 
up by the construction of the Severn Bridge and 
eennecting lines, the duplication of tracks) en. the 
existing route was clearly foreshadowed in the state- 
ment made by the chairman cf -the Great Western 
Railway. The first.and most essential task is,.how- 
ever, to take steps to deal with the heavy arrears of 
maintenance work which have accumulated during 
the years of war, but apparently no time.is to be lost 
in putting in hand the larger scheme for meeting the 
exceedingly pressing transport needs of South Wales 


industries. 


The French Railway Strike. 


In some respects the strike on the French, 
railways, which began on the 25th of the month; 
resembled the British railway strike of September last. 
It was resented by the general public, who. had no 
sympathy with the strikers; it was unpopular with 
a considerable section of the railway men themselves ; 
and firm action on the part of the authorities soon 
resulted in a collapse of the movement. On the other 
hand, it did not develop with quite the same abrupt- 
ness as was the case in England. An employee. of 
the P.L.M. line was suspended for two days as-a@ 
disciplinary measure on account of his having attended 
the Labour Congress at Dijon without leave..; His 
comrades on the line struck; and completely paralysed 
railway communication between Paris and Lyons. 
Even before the strike had really broken out, the 
Minister of Public Works had declared that he in- 
tended to have discipline respected and would support 
the officials responsible for its maintenance. The 
Parisian Syndicates, nevertheless, urged the railway- 
men throughout the country to come out, not merely, 
as a protest against the.original action of the P.L.M.,. 
but also in an endeavour to secure concessions: as 
regards pay and the nationalisation of the industry. 
The strike gradually spread throughout the country, 
but concurrently ‘numbers of men returned ‘to -work; 
and volunteers offered their services, while ¢émer- 
gency systems of transport, modelled on. the lines 
developed here during eur strike, were instituted. 
On Saturday, February 28th, the Federal Council 
definitely ordered all the railway men to:strike,and 
at that time it was estimated that some’ 120,009 
men weré out, which meant thatj only a franc a day 


could be allowed them as strike pay, for the Federa~. 


tion funds were’very low. The Government main- 
tained ‘a firm attitude; arresting several of themoré 
troublesome agitators, and there is no doubt that, 
this action had ‘a deterrent action on the proposed 


ani strike of all Pasion of nolan. The end. came, 
on Monday, March, Ist, when, after a conference with 
the Government, the. National Federation of Railway- 
men, told its members to,go back to.work.. Some 
concessions were,made tothe men, but one.of their 
principal .demands, nationalisation, was. not men- 
|| tioned in the agreement... The strikers are not to be 


punished, but, the Government, has decided that the 
proceedings, against the:men who were arrested must 
be proceeded with, regardless of the hints thrown 
out. by. the Confederation ;that such. action would 
precipitate, a general strike, and that no; wages. are 
to be paid to the,strikers forthe time they were out. 


Lloyd's sf in Sweden. 


Peete closély ‘on’ ‘the announcement 
made in January of the formation of a Fretich Com- 
mittee of Lloyd's’ Register, which will have its head- 

in Paris, ¢amé the official statement during 
the thonth that a similar Committee had been formed 
in Sweden, so that the shipowning, underwriting, and 
shipbuilding and other interests of that country will 
now be represented in the classification of Swedish 
ships. It is probable that, but for the war, both these 
Committees would have been formed some time ago. 
It is certain, at any rate, that the creation of the 
Swedish body had been under consideration for some 
considerable time. It was not until last year, how- 
ever, that the matter really began to take definite 
shape. “Then three well-known Swedish business men 
visited this country i in order to enter into negotiations 
with the' authorities at Lloyd’s, with the result that 
a Committee has been formed practically on the 
same lines as the French Committee. The members 
who have been elected to serve on_it are thoroughly 
representative of all the interests involvéd and are 
all known to be distinguished in the departments to 
which they belong. The’ chairman is Mr. Dan 
Brostrom, who is almost ‘as well known in British 
shipping circles as in those of his’ own country, and 
who has played an important part in the develop- 
ment of Swedish shipping. The’ vice-chairman, Mr. 
Gunnar Carlsson, is equally well known and respected 
in this country, where he resided during the war as 
representative in connection with shipping matters 
of his native land. In addition’ to having upon it a 
strong force of shipowners, shipbuilders, and under- 
writers, the Committee is undoubtedly strengthened 
by the inclusion of such able naval architects as Mr. 
H. G. Hammar, of the Aktiebolaget Gotaverken, 
and Mr. W. Hok, of the Lindholmens Verkstads 


Aktiebolag. 


Shipyard Apprenticeship Scheme. 


Tue report. of the Committee of the Institu- 
tion of Naval Architects, although only published 
within the last day or two, was in the hands of many 
of those interested at the end of last month. It 
will be recalled that the Committee, of which Sir 
John Biles was «chairman, was appointed to con- 
sider the question of the education and training 
of apprentices in private shipyards and engine works, 
and the practical eharacter of the suggestions now 
made is certain to secure for the scheme outlined in 
the report the careful consideration of all connected 
with the shipbuilding and marine engineering -in- 
dustries. ‘The Committee recommends the adoption 
of an indentured system of apprenticeship wherever 
possible, or at least an understanding that there are 
direct and definite obligations on both employers and 
employed, i.e., the apprentice is to recognise that he 
is there to learn his job, while the employer is to be 
bound not only to see that the apprentice is taught 
his trade, but that his education is’ continued during 
the term of, his: indentures. The proposal that 
selection shall be on the. basis of school record and 
physical fitness is an obvious; one, but it is tobe 
noted, that the. Committee recommends that if .it 
seems desirable a boy shall be allowed to change his 
trade. . Stress is laid, on the need of avoiding over- 
specialisation, and facilities should, it is thought, be 
provided to enable promising youths to take a recog- 


‘nised.university course in, naval, architecture and 


engineering during, the. apprenticeship term. The 


‘scheme of supervision, under which it proposed that 


several firms should combine for the purpose of seeur- 
ing the services ofa good man is well conceived, If 
a head supervisor were appointed for a particular 
industrial, area, with. works supervisors acting .in 
conjunction with him, .it, should be possible to pool 
the experience, of a mumber of, firms, for the benefit 
of the apprentice... One notes with interest, the hint 
that.iteis part: of,;the duty, of employers to take. an 
interest in the education, of ei al outside 
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Die Zwei Weissen V dlker. 


Leipzig. 
[THIRD NOTICE. ] 
THE BATTLE OF JUTLAND. 
Wire the disappearance of the Queen Mary, the 
Derfflinger shifted onto the Princess Royal. As the 
Lion, having put out her fires, had resumed her place 
inthe van, the’ British line now consisted of four 
battle-cruisers, a8:opposed. to five German vessels of 
the same type. :One would naturally assume that the 
German. shooting, which had been very good up to 
now, and had already accounted for two British ships, 
would have tended to improve at this juncture of the 
action. Apparently, however, the reverse was the 


éase. Commander von Hase states that a sticce ssion 


of salvos he fired at the Princess Royal all fell short, 
He opines that the range officer did not at first notice 
that the range was no longer closing, but opening 
very rapidly after'the loss of the Queen Mary. The 
gunnery recordof, the first eight ‘salvos discharged 
at the Princess Royal shows a continuous change of 
bearing due to. the very irregular course steered by 
the. German. ships, which were hauling off to port. 
The British now bore somewhat on the quarter. A 
rapid and accurate’ Are was impossible under the 
changed conditions, and usually a full minute elapsed 
between salvos, each of which had to be spotted. At 
6.36 p.in., that is; ten minutes after the Queen Mary 
disappeared, the range had opened to 18,370 yards. 

'* Meanwhile wer saw,’ states the author, “ the 
enemy was being reinforced. Astern of the battle- 
cruiser line four, large ships appeared, which we soon 
made out to belong to the ‘‘ Queen Elizabeth ”’ class. 
These. ships had, been much diseussed in our navy. 
They were battleships with the gigantic armament of 
eight 15in. guns, they displaced 28,000 tons, and 
had 25 knots speed. Their speed was therefore but 
little inferior to our own>—26 knots—while they fired 
projectiles double the weight of ours. They camo 
into ‘action at an enormous. range. We were now 
under, a. heavy fire, and therefore zi con- 
tinuously, From 6.36 to 6.45 p.m, Id not fire a 
single round from the heavy guns, 0 mainly to 
the smoke of the destroyer  wthle which ‘still raged 
between the lines, and in part to smoke from our 
secondary armament. Some of the British destroy ers 
had now approached devilishly near. . 

The author laments that no marine painter was on 
board 'to’'immortalise the stirringseene. He mentions 
that it: was strictly forbidden to take photographs ; 
no cameras were,allowed on board any German. ship. 
‘In. this. way it. was hoped to prevent espionage. 
Unfortunately, therefore, not @ single picture was 
taken in the entire German fleet during the Battle 
of Jutland.” 

The secondary armament ceased fire at 6.48 p.m., 
and the whole German line turned to N.N.W. By this 
manceuvre Admiral Hipper took station some seven 
sea miles ahead of the German battle fleet, which was 
steaming at full speed on a course about N.N.W., 
and whose van had already come into action against 
the ships. of the, ‘‘ Queen. Elizabeth’’ class. Com- 
mander von Hase here pays a tribute to the daring 
tactics of our destroyers. Numerous hits from 4in. 
shell were found on the Derftlinger, proving that the 
destroyers had warmly peppered the big German 
ships. Their'small projectiles were unable, of course, 
to pierce the thick' armour, but it is noted that they 
had taken effect in unprotected parts of the ship, 
besides smashing the W/T aerials and severing 
gunnery voice pipes and telephones. “ From 6.45 to 
6.50 I fired eight. heavy salvos at the Princess Royal, 
ranging 19,680 yards, but without visible effect.” 

There is no doubt that at this stage the German 
shooting was falling off considerably, which may be 
ascribed, at any rate in part, to the material and moral 
effect of the 15in. shell from our Fifth Battle Squadron. 
It is admitted that “all heaved a sigh of relief” 
when the German battle fleet: came into view. On 
the other hand, a feeling of jubilant confidence pre- 
vailed in the G.C.T. of the tage. “We _ 
seen a great. British ship explode like a powder barre 
under our fire,” voli (Loma ines von Hase. “No 
wonder that we looked forward with high confidence 
to a renewal of the battle. Being now in close touch 
with our best battle squadron, we believed that we 
had only to deal with the four remaining battle-cruisers 
and the of ‘ Queen Elizabeths.’ We hoped 
to destroy this force en-bloc... Moreover, we had eome 
to trust implicitly in’our own ship ; it seemed utterly 
impossible that our proud vessel could be wrecked in 
a few. minutes; asthe Queen Mary and Indefatigable 
had been. Per.contra, I felt that we could cause every 
single British ship to. blow up in the shortest space of 
time if only our ship could be held on a steady course 
and the were not too lone, preferably below 


150 hm. (16,400 yards). 
hae, 6:55-7.05 p.m: Action with the Fifth 


point of view, says: the author. 
the second phase of the action was as nting 


as the first had been.encouraging. Throu t, this 
period. the range. scarcely ever closed below 19,600 


yards, and the Derftlinger fired only to, check the 
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range. “Nor, at this extreme range, was the énemy 
shooting well’ “His ‘salvos certainly pitched well 
together, with a spread’ of 980ft. to 1300ft. at most. 
But. owing perhaps to bad visibility, the control was 
not very effeétive. “Still, we did receive several bad 
hits at this’ "period. enever a heavy projectile 
struck our armour the trémendous shock of’ its 
detonation caused the whole ship to vibrate; even 
the conning-tower quivered and shook. Shell that 
entered the ‘ship Joded with a dull thud, which 
was transmitted through all the voice pipes and 
telephones. The four British battlé-cruisers 
were now steaming north at top speed, and soon dis- 
appeared in the mist and smoke, We, with our inferior 


speed, could not come up with them, in spite of a 
signal from the flagship to pursue. Our battle-cruiser 
squadron could not make more than 25 knots for any 


length of time, whereas the British ships were now 
steaming 28 knots.’? “This is a tacit adnilidion that 
the sea speed of German battle-cruisers was greatly 
exagger ated before the war, whereas, on the enemy” 8 
showing, our own’ vessels develo and maintained 
at Jutland & speed in excess of the trial figures. 

We did not at the time realise,” continues the 
author, ‘ the purpose of this manc*uvre. We assumed 
that Admiral Beatty was trying to establish touch 
with his main body, whose presence was indicated bj 
this move. Aetnally, by ime wf outflanking us 
in spite of our highest speed, he carried out an 
admirable mancéuyre, whilst his ships gave a magni- 
ficent techni¢éal performance. He * crossed. our te 
in the most approved fashion, and compelled. us to 
alter course, thereby bri us ‘at length into a 
position where we were completely encircled by the 
British battleships and battle-cruisers. the later 
phases of the action we were rarely able to tell what 
enemy Ships were before us, and I therefore cannot 
say with certainty when or whether we were again in 
action with Beatty’s four battle-cruisers.”’ 

With the gradual disappearance of these battle- 
cruixers from the scene, the German forces had 
momentarily to deal. only with the Malaya, Valiant, 
Barham, and Warspite, constituting the Fifth Battle 
Squadron, It is, however, quite clear from the 
narrative that: these four ships displayed powers of 
offence that astonished the Germans. “*’They cannot,” 
says the author, “have been steaming very rapidly, 
for they soon came within range of our Third Squadron 
and were engaged ‘by its leading ships, particularly 
by the Konig. For a time, therefore, the four British 
ships were being fired upon by at least nine German 
ships, namely, five battle-cruisers and four fo five 
battleships. This second phase passed | ¢ 
without any noteworthy occurrence. 

“Tn a certain sense this part of the action—in 
which we were opposing an enemy inferior in numbers, 
but superior in fighting power, who kept us under 
fire at ranges at which we could not reach him— 
was depressing, nerve-racking, and painful. Our 
only means of defence was to sheer ont of line for a 
short time as soon as the enemy had found our range. 
As he did not notice these movements we were always 
able to escape quickly from the hail of projectiles. 
But we had not long to wait before the gunnery con- 
ditions underwent a complete change.” 

Third Phase, 7.50-9.05 p.m. Action with battleships, 
battle-cruisers, and destroyers. 

At 7.40 p.m., on. being. attacked by. British light 
cruisers and destroyers, the German line turned 
N.N.E., or. about six points to starboard. Visibility 
was now very poor, making it difficult. to identify 
opponents. “At 7.65 the line turned east, and at 
8 p.m. another destroyer attack forced the. German 
battle-cruisers to steer a southerly course, having 
turned together. In this way, Commander von Hase 
states, the terpedoes were effectually avoided. At 
8.12 the Derfflinger and consorts again steamed 
towards the’ enemy, coming, at 8.15, under a heavy 
fire. ‘‘Gun flashes were seen on every side of us, 
The hulls of the vessels could be seen indistinctly, 
but at every point of the horizon within my veiw 
there were hostile ships. As I could see neither 
beginning nor end of the enemy’s line, I could not 
engage * the second from left,’ but had to choose a 
target whieh I could see plainly. Within a short time 
the noise of battle rose.to crescendo. It was now 
quite clear to us that we were engaging the entire 
British Fleet. Cruiser and destroyer com- 
bats were still-raging between the two battle lines. 
Through my periscope I suddenly observed a German 
light cruiser driving past us, heavily on fire. -I 
recognised her as the Wiesbaden. She was almost 
enveloped in smoke, the quarter-deck alone was not 
burning, and the gun mounted thereon fired unceas- 
ingly. . . . From this ship there was only one 
survivor.”” Commander von Hase was in error in 
writing he was engaging the entire British Fleet. 
The British Battle Fleet did not come into action for 
nearly’ another hour. ‘The Derfflinger engaged a 
British light’ cruiser which was pouring Shell into the 
Wiesbaden. ‘‘ At the third salvo I had him’! A 
column Of firé shot up, apparently from’ an exploded’ 
magazine, and the cruiser turnéd and made off'at high 
speed. » “A moment later, when a four-funhelled 
cruiser came into View, dotibt prevailed as to whether 
she was German or British. In the half-light ite 
prevailing the colour of the paiitwork—ight ‘gr 
on German, dark gréey'on British—could ‘not be’ vais. 
tinguished. “Finally, however, the ‘newcomer "was 





y backgr 
Y | At 8.22 p.m. the German battle-erui 





salvos from main ‘and’ open ret gtms at this close 
range of 6500 yards: 

* No ‘sooner had ‘the order ‘to ‘fire ” 
than something tremendous occurred. The British 
ship, which in the’ meantime I had discovered to bé 
an older armoured cruiser, blew up, broke in two, and 
sank before our eyes in a éloud of smdke. In my 
opinion she had been destroyed by the fire of our next 
ahead, the’ Liitzow, flagship of Admiral Hipper. 
The event took place much more quickly than it’ is 
possible to relate.’ The whole thing was over in a 
few seconds, and we were again firing at a new target. 
The lost ship was the cruiser Defence, of 14,800-tons. 

. Through our periscopes we saw the ¢atas- 
trophe fifteen times enlarged, and it left an inefface; 
able impression of horror on my mind.” 

From now on the Derfflinger was firing at heavy 


ships, without being ¢ognisant of their identity. 
More than once those in the G.C.T. were seized with 







the terrible that they might-be bombarding 
their own For a time, however, the visibility 
improved, unmistakably British silhouettes. 


Commander von Hase believes that the light grey 
German paint gave ‘better results than the darker 
British hue, as it seemed to merge more closely with 
the grey ound of sea, smoke, and twilight. 
isers were steaming 
S.E. At 8.25 the following entry was booked in the 
Derfflinger’s after G.C.T.:—* Liitzow badly hit for- 
ward. Ship on fire, much smoke.” And at 8.30: 

“Three bad hits in Derfflinger.” One of these hits 
was registered on the No. 2 P. 5.9in. casemate ; the 
gun itself was cut clean in half in the ‘middle, and 
practically the entire gun’s erew killed or wounded. 
Splinters also dismounted No. 1 P. 5.9in. and caused 
many casualties. The other bad hits were aft. By 
now the Liitzow was heavily on fire, her guns were all 
but silenced, and from this time until she foundered 
early on the following day she was hors de cmbat. 
This battle-cruiser—completed 1915, displacement 
27,000 tons—was “shot to pieces”’ by the British 
battle-cruisers and the Fifth Battle Squadron. She 
is reported to have received more than sixty heavy 
projectiles in the course.of the action. 

The opponents were now. engaged. at very close 
rangé, varying from 6500 to 7600 yards, notwith- 
standing which, the author states, accurate shooting 
was extremely diffieult. .Targets, were continually 
hidden behind wreaths of mist blended with smoke 
from the guns and funnels. The. fall of salvos could 


Abad were invisible. The Derfflinger’s guns at 
riod were controlled by ranges taken in the 
Gok but it, was impossible to rely on them. 
>, fe ar however, we came under a. heavy and 
well-aimed fire from several s simultaneously. 
It was evident that the enemy could now see us much 
more clearly than we could see him. Several. heavy 
projectiles crashed into the ship, exploding with a 
mighty roar. The hull trembled beneath the impact, 
and the captain frequently turned away to escape 
the hurricane of shell. This made it difficult to con- 
trol fire. At this moment the curtain of fog 
suddenly lifted, revealing a clear horizon on our port 
beam. There, sharply silhouetted against the light, 
was a large Dreadnought, with two funnels between 
the masts and a third close up to the forward tripod. 
She was steaming at high speed on a course parallel 
with ours. Her guns were i upon us, and 
another salvo blazed out, straddling us completely. 
‘Range 90 hundred (9800 yards),’ shouted my range- 
taker; ‘90 hundred, salvo, fire!’ I ordered, and 
waited for the splash with feverish anxiety. “Over, 
two hits,’ came the message from the foretop. 
‘Down 100. Good, rapid!” was my next order, 
and thirty seconds after our first salvo another was 
fired. I observed two hits and two shorts. Salvos 
were now fired every twenty seconds. 'The Derfflinger’s 
last salvo was discharged at 8.31 p.m., and then, 
for the third time, we saw the appalling sight that we 
had witnessed in the case of the Queen Mary and 
Defence—a succession of tremendous._explosions, 
masts collapsing, and débris’soaring aloft.. A huge 
pillar of smoke ascended, flames played above the 
ship, and our enemy -dis in a-black cloud of 
smoke and coal dust. I called through the telephone, 
‘Qur opponent has blown up!’ and heard the cheer- 
ing that broke out. TI ordered fire to be shifted on to 
the second battle-cruiser from the right, and the 
action proceeded.” . 
The ship thus destroyed was the Invincible. Com- 
mander von Hase states that the majority of the 
Derfflinger’s officers reported her as being a unit of 
the “‘ Queen Elizabeth” class, though he himself 
took the view that the vessel was an “ Invincible.” 
He says, however, that the’ silhouettes of the two 
classes are strikingly similar, a remark with which 
we certainly cannot agree. At all events, the German 
communiqués on the battle clainied the ship as the 
Warspite. Admiral Beatty, in his’ despatch, refers 
to the sittking of the Invincible ‘as’ follows :—“ I 
aiaret them (the Third  Battle-cruiser’ Squadron, 
comprising the three‘ Inviricibles’) to take station 
ahead, ‘which was cafried out magnificently, Rear- 
Admiral Hood bringing his squadron ‘into ‘action 
ahead ii’&’most inspirihg manner, worthy of his great 
naval ancestors. At 6.25 p.m: (8:25 German time) 
I altered course to the E.8.E., in support of the Third 
Battle-cruiser Squadron, who! were at this time only 





identifiéd as British. "andthe Derfilinger opéned tapid’ 


8000 yards from the ‘enémy’s leading ship. (This 





ects given 


hardly be spotted—“‘ shorts ” could be seen, but | Fleet 





would be’ ‘the’ Derffliniger, ‘the’ Littzow Waving fallen 
out of the line’) ‘They were pte the hot fire into 
her, and caused her to turn to the westward of 
south: 24 At 6.33 p.m. (8,33 German time) 
Tnvineible. blew” up.’ The fatal hit took effect in 
‘““Q” turret, the shell—aécording to Lotd Jelliede’s 
aecount— inside the turret, as Commander 
Danniréuther, in the foretop, saw the roof blown off. 
At once a heavy explosion occurred, the ship broke 
in’ half and sank immediately, only ‘two officers, 
including Commander Dannreuther, and four men 
being picked up. 

To return to Commander von Hase’s narrative. 
At 8.38 p.m. the Derfflinger ceased fire; no enemy 
being then in sight. ‘Twelve minutes later the men 
were released from action stations to assist in putting 
out the fires’ which now raged im the ship. A 
destroyer was séen to''go alongside the Liitzow, 
which was listing heavily and sinking by the head. 
The forepart: was wrapped in smoke and ‘flames. 
Admiral Hipper left the ship and ‘embarked in’ the 
destroyer, which steered for the Seydlitz, a signal 
being made to the Derfflinger that she should lead 
the liné until the Admiral had: transferred his flag. 
It was not, however, until 11 “p.m. that Admiral’ 
Hipper was ‘able to hoist his flag in the “ itke, and 
resume his station in the van. “The Derlilinger was 
in @ sorry plight. Masts and riggin~ hau’ been badly 
damaged by splinters, the W/T aerials were shot 
away. A heavy shell: had wrénehéd two armour 
plates from the bows and torn a‘hole 20ft. by 16ft. 
in the hull. - Water poured through this gap whenever 
the vessel’ pitched. While we were steéring’to the 
west the first officer reported to the captein that the 
ship would have to stop, as the torpedo nets had 
been’ ‘shot away, and were in imuinent danger of 
fouling the starboard ‘propeller.’ Commander von 
Hase states that he and the other officers of the ship 
had previously endeavoured to have these nets 
removed, them as useless encumbrances. 
“The British,’ he notes, “abandoned torpedo nets 
shortly before the war. It was not until after our 
experience at.Jutland that we followed suit.” In a 
few minutes the damaged nets were cleared away, 
and the Derfflinger steamed slowly to the south, 
followed: by ‘Seydlitzy Moltke, and: Von2der Tann. 
No signals could be made, betsyeen them, as the yards 
had been shot away, thie flags’ burned,- and the signal 
searchlights wrecked + 


Fourth Phase,. 9.05-9.37. p.m._. Retreat of German 


The pause in the action lasted until 9.5 p.m. “In 
the preceding phases of the battle,” the ‘author 
writes, ‘“‘we had experienced the wild beauty of 
naval combat.. We were now about to taste its 
horrors.” Returning to his station, he inquired as to 
the whereabouts of the enemy. Several British light 
cruisers were reported on the port beam... Fire was 
opened upon them by the Derfflinger’s secondary 
armament, but as the mist cleared the supposed 
“light eruisers ’? were made out to be battleships of 
the ‘‘ Queen Elizabeth” class! Meanwhile Admiral 
Scheer, the Commander-in-Chief, had realised the 
perilous situation of his fleet. His van was enclosed 


within a semi-circle of hostile ships. ““We found 
ourselves,” Commander von Hase states. “ absolutely 
in the soup”’ (im abseluten Wurstkessel). The only 


means of escape from this dangerous ‘position was to 
turn the whole fleet about. It was therefore decided 
to turn sixteen points, but it was necessary to execute 
this manceuvre unobserved and unmolested by the 
enemy, and this could only be\done by creating a 
diversion. The German battle-cruisers and destroyers 
were therefore ordered to cover the retreat of the 
main body. At 9.12 p.m, Admiral Scheer signalled 
the fleet to turn about, at the same time making a 
W/T signal to the battle-ecruiser foree to ‘‘ Charge 
the enemy !”’ (Rau an.den Feind). 

This signal was taken in by the Derfllinger at 9.13, 
whose captain at once gave thé order for “ full steam 
ahead ; course S.E.”’ “‘ Followed by the Seydlitz, 
Moltke, and Von der Tann, we steered at first to the 
S.E., then, from 9.15 onward, due south, heading 
straight for the enemy’s van. And now there broke 
upon the Derffli , as Teading ship, a perfeet tornado 
of fire, Several ships were firing at us simultaneously. 
I-seleeted a- target and fired as rapidly as possible. 
The range, as first noted down by my recorder, was 
120 hm. (13,100 yards), but it soon closed to 80 hm. 
(8750 yards). And still at our highest speed we drove 
deeper into that inferno, offering a splendid target 
to the enemy; whilst he himself could barely be seen. 
Salvo after salvo fell around us, and shell after shedl 
struck the ship. As all voice pipes and telephone 
cables had been shot away, I was no longer in com- 
munication wita the foretop, and therefore had to 
spot for myself. I was still firing with all four turrets 
when, at 9.13, & terrible disaster occurred. 

“A 15in. shell ‘pierced ‘the turret armour of * C’ 
turret and exploded ‘inside. The gallant’ turret 
captain, Lieut. von Boltenstern, had both legs torn 
away, and with him perished practically the entire 
guns” crew. In the turret itself one main and one 
secondary cartridge were set on fire by splinters. The 
flames penetrated to the working chamber, where two 
main and two secondary charges ignited on each side, 
and thence to the handing room, where again two 
main and two secondary cartridges caught fire. “They 
emitted great tongues of flame, which roared through 





and above the turret to the — of @ House—but 





240 








Marca 5, 1920 





THE ENGINEER 








they only burned, they did not explode, as our enemy’s 
cartridges had done, That was the salvation of our 
ship. Nevertheless, the effects of. the burning 
cartridges were terrible. . The leaping tongues of 
flame instantly killed all within their reach. . Of the 
78 men composing the turret crew, only five—several 
of them badly wounded—managed to escape through 
a hole in the turret wall for ejecting spent cartridge 
ease. The remaining 73 were killed on the spot. 
. A few moments afterwards a second catas-; 
trophe overtook us. A 15in. projectile hit and.) 
penetrated the roof of ‘D’ turret and burst in. the’ 
interior, Again the effects were frightful With the | 
exception of one man, who was blown through the | 
hateh by the blast of air, the entire turret crew, | 
including all the magazine parties—80 men in all—. | 
were instantly killed. . Here, also, the flames | 
found their way right down to the handing room, | 
setting fire to all the secondary cartridges, which had | 
been removed from their metal holders, and to:some | 
main charges as. well. 
“Both after. turrets were, now . vomiting. huge 
flames, mingled with yellow smoke—two. dreadful 
funeral torches. At 9.15 p.m. it was re- 
ported: ‘ Poison gas in the main armament trans- | 
mitting station. Station must be abandoned,’ I was 
rather alarmed. Things must indeed look bad if the | 
poisonous fumes had already reached the T.S., which | 
was so well protected and isolated. _I gave the order, 
* Switches. over to fore G.C.T.,’ and made certain that 
this order had been carried out. before the. T.S. was 
abandoned. I was now able to control our guns by | 
giving orders by voice pipe to @ communication man | 
who sat beneath the grating on which I stood, and he 
passed them on to the turrets by telephone and trans- 
mitter. The noise in the G.C.T. was, of course, much | 
increased by this method, but it was the only way | 
possible of carrying on the control.”” The Derfflinger’s 
ordeal was not yet over. With every moment the 
British fire seemed to grow more intense and accurate. | 


(To be concluded.) 











High-service Reservoir at Saint 
Paul. 


the depressions between the arches and is 2lin. thick 


over the crowns. On the top is a. 3in. layer of loam 
for grass and shrubbery. The clay which forms the 
lower part of the covering is.expected to prevent rain- 
water or seepage from getting access to any slight 
eracks. in the.roof,. The covering serves to protect 
the roof structure from the sudden and extreme 
changes of temperature and to prevent the formation 
of heavy ice in the reservoir, although in the severe 
winters of the northern latitude in which St. Paul is 
situated it has been found that a 24in. earth cover will 
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used for a considerable part of the work, the concrete 
for the remainder being distributed by steel push. 
carts or trolleys on large wheels. 

Travelling. steel frames with timber panels were 
used as forms or moulds for,the walls and for the 
groined arch roof, the frames being shifted from place 
to place as required. A steel, travelling mixer plant 
was used at, first, having a platform 16ft. by 22ft., 
carried at. each corner. by two, wheels and riding on 
a line of rails of 15ft. gauge. On this were two 
l-yard mixers discharging alternately into the bucket, 
of the hoisting tower, this tower carrying a jib for 
the support of a line of inclined chutes, as described 
in Taz ENGINEER during September, 1919. Owing 
|} to the limit of 50ft. for spouting, the mixer would 
| place the floor for a few days, then return and fill 
| the column forms and then return again to place the 
| roof concrete. 
| This amount of travelling, together with the 
| continual lateral shifting of the line of rails, proved 
| detrimental to rapid progress and low eost. It was 
| abandoned therefore in favour of a fixed 15ft. track 
/on the centre line of the reservoir, from which the 
| coneréte was spouted within the 50ft. reach and then 
| charged into the steel trolleys for distribution. Work 
| progressed in lateral sections on each side of the track 
/ and. at right angles to it. Two rows of footings were 
| poured from each position of the mixer as it moved 
forward. After a few days, when the column forms 
/ had been erected for the first two rows, the mixer 
_ would run back .and fill these. Then it would pro- 
_ceed with the floor work until the first forms for the 
| roof were in place, when it would return and place 
| the roof concrete. For the side walls the foundation 
| slab was built in advance, but the buttresses and 
‘inclined deck were built in series with the floor, 
| columns, and roof. The highest daily record was 
| 330 yards of conerete placed in the forms. Progress 
|in concreting averaged six hours for twenty-four 
| seetions of floor and footings, three hours for twenty- 
| four columns, and 5} hours for twenty-four root 
arches, 
| _ The concrete: was proportioned 1 part of cement to 
| 2 parts sand and 4 parts broken stone, each batch or 
/eharge to be retained in. the revolving drum for at 
| least 1} minutes. There is ample experience anc 
| evidence to indicate that such a concrete, well mixed 
| and properly placed, can be made thoroughly water- 





FIG. 9—WATER AERATOR | tight. It was provided, however, that in case tests 

of the finished structure should show excessive 
In our first article we described the general con- not, entirely prevent freezing in long periods of cold | leakage, the contractor should remedy the defect by 
struction of the high-service reservoir at St. Paul, | weather. |applying a sufficient cement coating to the entire 
which measures 432ft. by 426ft. We now proceed to| Experience’ indicates, however, that with such a | interior surface by-means of the cement gun apparatus. 
refer to various matters of detail. The flat. vaulted cover, in addition to earth filling, around the walls, | This concrete is designed for a unit compression stress 
roof is composed of concrete groined arches sprung | the thickness of ice is not likely to exceed jin. In| of 650lb. per square inch, with no allowance for 
between columns having a spacing in both directions | the St. Paul reservoir the roof cover forms a part of | tension. The reinforcing steel consists of bars with 
of 16ft. centre to centre, as shown in Figs. 2 and 3/| an embankment which surrounds the reservoir, and | irregular or deformed surfaces in order to provide a 
ante. These arches, which are not reinforced with | the purpose of which is mainly to protect the structure | mechanical bond with the concrete, but the use of 
steel, are 6in. thick at the crown. The extrados is | from the effects of temperature changes, and also to | square twisted rods was prohibited. A tension of 
parabolic in form, while the interior is a semri-ellipse | equalise the interior temperature so that the water | 16,000 lb. per square inch was assumed for the steel 


No. II.* 


with a rise of 42in. in the J6ft. span. 


in diameter are provided at intervals, being carried | serious extent in winter. 





Sod was placed on the 


Manholes 32in. | will not become warm in summer or be frozen to any | in the three hollow side walls, and 20,000 Ib. for that 


in the vertical partition wall on the fourth side. 
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Section 6G. 
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up through the 24in. earth cover to the surface. 
The middle bay in one direction is 2ft. higher than 
those at the sides, the roof having a uniform slope in 
both directions. 

The reasons for adopting this groined arch. design 
for this roof included the facility of construction and 
the low cost, as determined by experience with 
numerous other reservoirs, while it offers the advan- 
tage of an air space above the water to allow of free 
ventilation. 

Upon. the roof is an earth covering, which fills 








* No. I. appeared February 27th, 1920. 





FIG. 8-ARRANGEMENT 








Ne "olet Pipe with ‘Sereen” 
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OF INLET AND OUTLET PIPES 


slopes of the embankment, while the surface of the 
roof cover was seeded for grass. 

Water-tight concrete made without the addition of 
any waterproofing compound or waterproof coating 
was, required by the specifications. The placing of 
concrete by spouting or chuting it into the moulds 
was prohibited at first, except. for filling the tops of 
the moulds, the, reason. given being that conerete so 
placed may. contain air pockets, especially if made 
with an excess of water. :This provision was subse- 
quently modified to permit spouting fora distance 
not exceeding 50ft. Asa matter of fact, chuting was 
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Swain Sc, 


A 48in. cast iron pressure main from the pumping 
station connects with the inlet valve chamber, from 
which the water is discharged through a 48in. concrete 
conduit. extending along one side of the reservoir. 
A similar conduit along the opposite side connects 
with the outlet valve chamber, from which a 48in. 
cast iron gravity supply main extends to the cily. 
These conduits are shown in Figs. 1 and 2 of the 
previous article and in Fig. 8 herewith. . The valve 
chambers are built integrally with the partiticn wall, 
and are fitted with valves for controlling the entire 
reservoir when the second basin is built. A vertical 
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24in. overflow ‘pipe is connected to the drain pipe 
previously mentioned. 

To ensure good circulation and avoid a ‘direct 
path or current from the inlet to the outlet; with areas 
of dead ‘water atthe sides, both the inlet and outlet 
are provided with a series of openings distributed over 
the length of the reservoir. 


conduit 354ft. long ‘extends along the north side, just 
above the floor. In’the side of this are eight circular 
discharge openings, "#2ft.-apart. The ‘first three are 





conduit. 





| 


| 


joint. 


or expense if they should be considered desirable. 


As the lake’ water has a fishy or weedy odour at 
ertain times of the year, especially late in the summer 
12in. in diameter, the next three 16in., and the others | or early in the autumn, an aerating device has been 


|e 





FIG. 10—-ROTARY SCREENS IN OPERATION 


20in. This. arrangement, together, with a 20in. | 
opening in the dise which closes the end of the con- | 
duit, gives practically a uniform rate of discharge, | 
allowing for friction loss and reduction of 
in the length of the conduit.. In.line with each of 
the eight discharge openings is a 6in. horizontal drain 
opening on the opposite side, the bottom of the drain 
being level with the bottom of the conduit. 

“Mn the same way a concrete outlet conduit 356ft. 
long extends along the south side of the reservoir, 
below the floor, with one end entering the outlet gate | 
chamber at the south-east corner of the reservoir. | 





Sechions inner Circle 
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This End of Screen Closes” 
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FIG. 11—ARRANGEMENT 


This conduit is rectangular on the outside, 5ft. by. 5ft., 
while the interior is 4ft. in diameter. Along the top 
are vertical pipes extending up through the floor. 
There are nine of them, placed at intervais of 44ft., 
the three at the outer end being 20in. in diameter, 
the next being 16in., and the three nearest the outlet 
gate chamber 12in. This provides for a practically 
uniform draught along the entire length of the con- 
duit, ‘The top of each pipe is covered with a eylin- 
drieal’ screen, 39in. to '27in. diameter and 24in. high, 
having thé top and sides of copper mesh formed with 





wire of No. 22 gauge spaced fin: centre to centre. 


| ina vertical, 48in. conerete wR y 





introduced at the inlet end, adjacent to. the gate- 
house. As shown in Fig. 9, it,consista essentially of 
a riser pipe leading from the intake, main and. ending 
in a chamber 
or tank about 18ft. square and 124ft. deep. 

The water overfowing from the,stand-pipe passes 
down through three tiers of horizontal splash boards 
consisting of perforated, steel panels or, sheets, sup- 


| ported by shelves and cross beams within the tank. 


Each is surrounded by a concrete side or rib standing 
about 6in. high above the plates. The tiers-are 3ft. 
apart. The panels or plates are jin. thick, and have 
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Swain Sc. 


OF ROTARY SCREEN 


holes jin. diameter punched in them with a pitch or 
spacing of fin. between centres. In this way tho 
body of water is so broken up or divided as to permit 
the objectionable gases to escape, while with a total 
fall of 9ft. in this divided state thére is ample oppor- 
tunity for the air to circulate through the falling water: 
From the bottom of the tank the water flows to the 
valve chamber. The air enters through screens at 
the bottom of the side of the tank. These‘ ‘screens 
are made with copper wire of No 30 gauge giving 
256 mesh per square inch:4 


This device is of a type which was developed by 





Expansion joints 40ft. apart are provided in each 
In each is ‘a steel band jin. thick and: 8in: 
wide, 54in. in diameter; with half of its thickness 
embedded in the concrete on opposite sides of the 
This method of equalising the inflow and 
outflow is somewhat experimental. Whether the 
From the inlet valve desired result’ is obtained has not been determined 
chamber at the north-east corner a concrete inlet | as yet, but changés can be made with little diffieulty 


the Water Department, and has been found success- 
ful but riments indicate that better results ean 
be obtained by larger orations. As this aerator 
will be used only for periods and'at‘lonp intervals, 
it is placed on a by-pass, which is normally closed, 
the water thus ordinarily going directly into from 
the inet pipe to the valve chamber: 

Rotary sereens to remove vegetation and solid 
particles from the water constitute another feature of 
the waterworks equipment. Each screen or drum 
is 14ft. diameter and 7ft. wide, having a riveted steel 
frame. One side is open and the other is closed by a 
dise of steel plating. The cylindrical face is covered 
with sereen panels, the screens being Monel metal 
with 80 mesh per square inch, reinforced by a jin. 
mesh of No. 8 copper wire. Fig. 10 is a view of the 
sereens in operation, and Fig. 11 gives the details of 
their construction. 3 

Each side_of the drum has roller bearings upon a 
stationaryhollow Sin.*shaft. To an elbow on that 
part. of the shaft inside the drum is attached:a vertical 
8in. pipe carrying a funnel-shaped trough the length 
of which is ahout equal to the width of the drum. 
Water from the conduit leading from the lake flows 
inte the open side of the drum, and flows out through 
the sereen to an outlet channel. The dirt is carried 
up inside the sereen as the drum revolves, and thence 
drops into the screenings trough) from which it is 
washed through the hollow shaft by wash water 
discharged from a 4in. horizontal perforated pipe 
across the top of the drum. This wash water, at 
85 Ib. pressure, is discharged at 30-minute intervals 
and during one complete revolution of the drum at 
each interval. If operated continually, it requires 
about two gallons of wash water for each revolution 
of the drum. 

At each’end of the drum is a circular rack. These 
racks are engaged by a pair of pinions on a cross shaft 
driven from an electric motor of 8 horse-power, any 
tension being taken up by a differential gear. A dia- 
gram of this-mechanism is given in Fig. 11. In 
service the drum makes about one revolution per 
minute, but a speed tor and two changes in 
the gears enable the speed to be varied to suit different 
conditions of cleaning. Previous to the introduction 
of the revolving screens there had been ‘stationary 
screen panels, but even with constant attention it was 
difficult to keep them clean and free from trash 
accumulations. 

reservoir work and other improvements. were 
carried out under the direction of Mr. Garrett, O. 
House ‘while general superintendent of the Water 
Department... He has been succeeded by Mr. J. W. 
Kelsey, who was his engineer in charge of the work. 
Mr. Oscar Claussen is City Engineer.. The contract 
for the entire work was awarded to the Grant Con- 
struction Company in 1916, bution account.of delays 
incident to war conditions the reservoir was not com- 
pleted-until the spring of 1919. . The contract, price 
was about £50,000, but the actual cost was, very much 
higher owing to the great increase in wages and ost 
of materials. 








A RAILWAY METAL COFFERDAM. 


For the purposes of putting in the foundations for the 
abutment of a bridge in India, Mr, E. W. Stoney designed 
& somewhat novel form of cofferdam constructed princi 
pally with old-rails. Describing the structure in Indian. 
Engineering, the designer says that the cofterdam was 
formed of piles each, made of a pair.of old 20ft. 75 1b. 
double-he: rails, joined head to head by iron. bands, 
The lower ends were pointed, and the piles were driven in 
line round the foundations 6ft. apart froni centre to centre 
longitudinally, and 20ft. apart inside to inside trans- 
versely. Behind the piles mango planks 6ft. by lft. by 
3in. with planed and tarred edges were pushed, and driven 
down from the top as the excavation of the interior pro- 
ceeded: und when rock was reached a wall formed of 
gunny bags filled with clay was made against the bed rock 
and planks to exclude outs:de sand and water as far as 
possible. A water channel to a sump at each end was 
formed of similar bags, and a No. 8 Puisometer in each 
sump beyond these wing ends kept the dam dry. The 
rail piles were strutted transversely by o!d 20ft- 75 1b. 
rails, forced down between them, to follow the excavation, 
the lowest one being 3ft. from the bottom, the highest 
1}ft. from their tops, the, others being spaced as found 
convenient and ry. 

The rock, which dipped rapidly, was cut, into rough 
steps, all loose parts removed, and the foundation levelled 
up with coacrete, composed of I Portiand cement, 2 sand, 
and 4 of broken stone, by measure. “Coursed hammer- 
dressed masonry was built up on this bed, and as scon as 
it reached the first row of: transverse rail struts, short 
timber struts were driven between each rail pile and the 
masonry. The first row of transverse,rail struts, was then 
removed; and the remaining rows of rai] struts were simi- 
larly dealt with as they were reached. Ajter the inasonry 
had in this way been built 2ft. above water level the space 
between it and the plank sides of the dam was filled with 
earth well rammed in layers, the planks being taken out 
row by row as the filling reached them. 

The rail piles were drawn after the dam was filled up, 
so that all the materials used in its construction were 
recovered. The maximum head of water against the dam 
was 13ft., and the bottom rock was overlaid by Lift. of 
river sand. The cost of the dam, including labour and 
materials was Rs. 1736, and that of the excavation, 
including the pumping and ‘all charges, Rs. 3. 2 per cubic 
yard of the entire contents of the dam,,, Much more than 
the mere volume had to be excavated asisand ran in at the 
bottom between! the edges of the:planks and rock till the 


bags were got in place, 
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effect is exactly, reproduced. The damping, details 
are not shown in the,engraving, but they are sub- 
stantially as we shave described: them previously. 

In view of the high speed, 20,000, revolutions per 
minute, at. whith the-gyro. wheel runs, giving)a stress 
in' the rim of about.10-tons per square inch and a 
peripheral | velocity of .340 mileg‘an ‘hour, it, is).of 
interestito note that during a test to destruction the 
wheelidid not fail! until it was being driven ata speed 
invelving the supply to it of five times) the normal 








The Gyroscopic Compass: A Non- 
Mathematical Treatment, 
No. VIIL.* (Conclusion). ; 


Some few words: of ,description. fall; to, be made 
regarding certain mechanical and electrical features 
of the principal types; of .gyro-compass--features, 
that is, whieh, not, being primarily connected, with 








the gyroseopic hehaviour of the compass, have not'se:| driving- power. A special motor generator had to 
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FIG. 44—THE ANSCHUTZ (1916) COMPASS 


far been mentioned in our discussion of the,general | be built to enable this test to be carried out. Even 
theory of the device. | the normal motor driving the gyro wheel had to*be 
| specially designed, for no motor capable of running 
at 20,000 revolutions was at the time commercially 
available, while ‘the small space within which it had 
| to’ be accommodated rendered the question of tem- 
perattire rise a very’serious ‘one. © It wes found,’ it 
may be added, that in designing the motor the usually 
accepted fitngnetic constatits for the iron in the 
/ motor did trot hold’-good with ‘a periodicity as high | 
| a8 333 cycles per second. 

The floatation of the sensitive element’ im mercury | 


.- 


Tae 1910 AnscHutTz ComPass. 


A sectional diagrammatic view of the early form 
of Anschiitz compass: is given in Fig. 44. Thisieom- 
pass, although it is now obsolete by reason of the fact 
that no ‘provision was made in its design for the’ 
quadrantal error, is still; we think, of mterest from | 
other than the historical point of view. 

The gyro-wheel is shown at A.’ The axle’is carried 
in bearings imside the’ casing B. «This casing is 
attached toa tubular stalk C, which is fixed to a‘ head 
D carrying ‘the compass ‘card -R: “This system. of / 
parts as a whole is floated in mercury Q contained | 
inside a circular steel bowl ‘K, the floatation being’ 
secured by means of a hollow steel ring 8 joined to 
the head D by a dome-shaped member E, which is 
perforated all over for the sake of lightness. As the 
float S is,completely immersed in the mercury, the 
exact level to which it will sink can be delicately 
settled by controlling the form of the bore inside the 
head D. The central position of the float inside. the 
bowl is controlled by means of a steel stem T fixed 
at its upper end to the centre of the glass G covering 
the card and pointed at its lower end to dip intoa eup 
containing’ mercury ‘which’ is fixed’ centrally imside 
the stalk C. The stem T is insulated, and is enclosed 
within a tube, the upper end of which is also attached | 
to the glass G and the lower end of which is splayed 
out to dip imto a second. mercury ¢up surrounding 
but insulated from the first. Through this tube and. 
its mercury cup one phase of a three-phase current is: 
led to the motor driving ‘the gyro wheel from’ the’ 
terminal F. The second phase reaches the motor 
from the terminal H by way of the stem T, while the’ 
third phase is transmitted through the bowl, the | 
mereury Q, and the float. . The bowl is provided with | 
knife-edge bearings at.L, whereby the. whole system | 
shown is mounted within two gimbal rings providing | 
the external longitudinal and athwartship axes. | 
The outer gimbal ring is supported inside the binnacle 
by means of springs, the attachments of these springs, 
as well as the gimbal supports, being insulated’ on 
aecount of the method adopted for transmitting the 
third phase of the current to the gyro motor. The | 
gyro axle runs on ‘ball bearings. The driving motor | 
comprises a stator carrying the windings and fixed 
inside the casing B and a rotor forming a rigid part. 
of the gyro wheel itself. | 

ft will be seen that this design of compass does not TRAE ENT 
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mereury is freshly distilled, there is, it would appear, 
substantial absence of frictional drag... But in, course 
of time dust, oil, &c., may collect. on the surface of the 
mercury, and may, introduce a drag on, the sensitiv 
element,.of sufficient,amount to interfere with the 
accuracy of. the eompass readings. , The suspension 
of, the vertical axis by 8 floatation has, however, the 
advantage, that. no, external, gimbal, rings need be 
provided to give the sensitive element three degrees 
of. freedom: in, all, configurations. The sensitive 
element, as we have said, is virtually provided with 





an infinite number of horizontal axes, so that within 
the bowl itself there is always a longitudinal and an 
athwartship axis about which the sensitive element 
may turn. The external gimbal axes provided in this 
compass permit thé bowl to remain horizontal when 
the ship rolls or’ pitches; they are not essential gyro- 
scopically. ‘A ‘similar remark applies ‘to the. later 
form of. Ansehiitz' ‘compass in which the sensitive 
element is also floated in mercury. 


Tue Sperry, Compass. 


A general view of the Sperry compass as removed 
from the binnaele~ is: given 
in’ Pig: 46. This view de- 
picts the compass as it would 
be seen looking forward on 
a vessel steaming towards 
the southwest. At A 
shown the compensator 
weight 6n the north side of 
the sensitive element, and 
at B the ballistic gyro is to 
be seen. The ring C is the 
inner of the two external 
gimbal rings, and carries on 
an athwartship axis D the 
spider E, from which the 
sensitive element is sus- 
pended. At F may be seen 
one of the bearings whereon 
this ring is swung ona longi- 
tudinal axis within the outer 
gimbal ring. The outer ring. 
in turn, is h on springs 
attached to the inside of the 
binnacle. The speed and 
latitude corrector dials are 
to be seen directly above 
the bearing F, while behind 
them the inclined cosine ring 
or course corrector ring is 
visible. The phantom ring 
is shown at G. This ring 
in section is ¢hannel-shaped, 
and in the view hides the 
vertical ring within which 
the casing of the gyro wheel 
is journaled on the horizontal 
east and west axis. It is to 
be carefully noted .that the 
lugs H,.by which the com- 
pensator weights are attached 


is 
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explicitly reproduce the horizontal axis EF, nor the 
pendulous weight 8 of our simple mode]. The float 
is, however, free to tilt within the bowl in any direc- 
tion, so that the system. of suspension is practically | 
equivalent to the provision of an infinite number of 
horizontal axes EF) ‘As regards the apparent 

absence of the pendulous weight, it is to be noted that 


the centre of gravity of thé floating system is below’ @ 
its metacentre, and therefore that the penduldii’ ®X!—the axis HJ of our elementary model. The 


‘ absence of friction arises from the facts that the drag 

* No. Vil. appeared February 27th. of the mercury on the parts of the sensitive element 

We desire to call the attention of our readers to the fact Hiat/| Pome with .which itis in-contact.is proportional to the 
peryent ee _ copyright shontastheil wane | velocity with which the parts, move through it, and 
permission of the Editor, that;this: velocity, is;always extremely slow, , If the | 


vig. 46—THE SPERRY COMPASS REMOVED PROM BINNACLE 


to the sensitive element, are 
nat fixed to the. phantom 
ing, but pass through easy- 

ne fitta holes therein, and 
ius Ms secured to the 


is. a simple and convenient. method, of obtaining | vertical ring inside. The bail weight lies within, the 
practically frictionless support for the. vertical) phantom and_ vertical rings, and can be seen at J, 


the tracks for the excentri¢ pin, one on the bail and the 
other on the wheel , being shown at.K. The 


casing 
stirrups L,are fixed, to the ene of the bail, and carry 
the pins, whereon t 


os 


pluxad dar the Phantom 
dial, w ee the 


The bail latit, 
i ari ilt appropriate to each 


allowed to assume 
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latitude without disturbing the horizontality of the 
gyro axle, is visible behind the stirrup. The hori- 
zontality of the axle is indigated on a level attached 
at this point to two brackets.springing from the wheel 
casing. ety tri ‘ yes 
Of. the non-gyrosecopic. mechanical details of, this 
compass, chief interest, probably.centres in the method 
of providing the-vertical, axis about. which, the sensi- 
tive element may;turn relatively to the spider E in 
a substantially frictionless manner. In Tig. 45 we 
give @ diagram. of the. compass as we would see. it 
looking aft, ona ship steaming due south... It will 
be seen, from, this. diagram that. the phantom ri 


ing from, the lubber sp and therefore transmits to 
the repeaters not only the relative movement between 
the phantom and the binnacle, but, as we have before 
explained, any movement of the lubber ring relatively 
to the binnacle which may be made to correct the 
reading of, the, master compass for the latitude and 
north steaming errors, In this way the repeater 
compasses always indicate true north both for course- 
setting purposes and for the purpose of taking bear- 
ings. on, passing objects. It is regarded as outside 
the scope of this discussion to describe the mechanical 
features of the repeater compasses. It may, however, 
be remarked that the fact that they may be fitted in 





Ing, 
shown in black section, is extended at the top to form 





any number and in any position, and that automatic 





PIGS. 47 AND48—THE BROWN COMPASS REMOVED.*{FROM BINNACLE 


a horizontal flange. On this flange the angular divi- 
sions of the compass card are engrayed. The phantom 
ring is also fo witha central hollow stalk whereby 
it is hung on/ ball bearings within the central boss 
of the spider, | A torsionless wire composed of several 
strands of steel is secured at one end to a cap fixed 


over the top of the stalk, and at the lower end: is | 





secured to a ball-borne pin forming part’ of the 
vertical ring. Diametrically below, the vertical ing 
and the phantém are united by‘a pivét-pir” The | 
gyro case, as we\have explained before;issearried | 
on @ horizontal ‘axis| within the vertiéal ring, while | 
the bail is swung on théphantom. The phantomand | 
all within it may be regarded as the sensitive élément, | 
the constant alignment of which@ii the north and | 
south direction gives the. device its utility as a ¢om- | 
pass. The spider carryingthe lubber ring and, all | 
outside it move round the wire and pivot pin vertical | 
axis with the ship when the course i8 altered. «When 
such @ movement occurs the absence of any direct. | 
mechanical connection of a rigid nature between the | 
phantom ring on the one hand” and the rest of thie 
sensitive element on the other would tend to result in 
the phantom ring following the movement of the! 
spider, binnacle and ship rather than ifrits remaining} 
stationary with the wheel, casing, and vertical ring. | 
The suspension wire would thus be twisted: As we | 
have previously explained, however, the phantom | 
ring is formed just below the card with a circular | 
rack with which there meshes a pinion driven through 
reduction gearing by a small electric motor—-the 
azimuth motor—-attached to the spider. The start- 
ing and stopping of this motor and the direction of 
its rotation are controlled automatically by ,means 
of gold-rimmed wheels on two trolley heads fixed to 
the vertical ring and certain gold-faced contactors on | 
the phantom. Thus when the ship’s course is altered | 
the azimuth motor is started up in the direction 
required to take the twist out of the suspension wire 
and bring the phantom into alignment with the rest 
of the sensitive element. When this alignment is 
reached the motor is automatically eut out. In | 
actual use the phantom overshoots the exact position 
of alignment by a very small amount, bringing the 
reverse contactors into action and starting the motor 
in the reverse direction, The phantom, in fact, 
oscillates about the position of alignment with the | 
sensitive element through, roughly, a quarter of a| 
degree. This small vibration is transmitted to the 
repeater com elsewhere in the ship, and is of | 
practical value in that its visibility is some assurance | 
that the master compass is working correctly, 
Tt will be seen, then, that the absence of friction | 
about the vertical axis of the Sperry compass is 
seeured by suspending the sensitive element within 
@ member—the phantom ring—the frictidnal drag on 
which is eliminated by driving it. by power in such a 
way that it follows all the movements of the sensitive 
element relatively to the supporting spider in an auto- 
matic and substantially instantaneous and dead beat 
manner. : ee ' 
The repeater compasses are operated electrically 
from the master compass through a transmitter and 
® pinion meshing with the circular rack on the 
Phantom, The pinion is journaled on a pin depend- 








course) recorders and similar devices may also readily 
be linkéd up with the gyro-compass, forms a very 
strong reason in itself for recommending the adoption 
ofthe gyroscopie rather than the magnetic, compass 
on. koard ship. 


Tue’ Brown Compass. 


The Brown compass is the invention of Mr. §. G. 
Brown, F.R.8:, of North Acton, with Professor John 
Perry, F.R.8., in association as teehnieal adviser and 
co-patentee. It has been evolved after five years of 
laborious, experimental work, and is claimed to be 
the only British gyroscopic compass so far constructed 
and applied on board ship. 

in 


ig. 47 we show the Brown compass as seen 





means of four. screws are attached. to the inner 

al. ring, as shown in Fig. 49, This inner ring, in 
turn, is carried an a” itudinal axis mes | an ced 
gimbal ring, which, , is bu on springs from 
the binnacle. The ee Bes which the sensi- 
tive element proper is mounted, is very much as we 
haye represented it to be in our previous diagrams 
except that it swings pendulum-wise on the axis A— 
or the, other axis of the external mounting—not 
because of the attachment to it at its lowest pot of 
an actual bob weight but, because its centre of gravity 
is designedly below the axis of suspension, and because. 
at its lowest point it carries a easing containing an 
electric motot and other adjuncts posseasing-a degree 
of weight. 

As shown,-best.in |Fig. 49, the frame B supports 2 
vertical. ring © carrying the compass card, and within 
which, the casing..D. containing the, gyro wheel. is 
mounted ona horizontal, east and west, knife-edge 
axis. The. easterly .end) of this knife-edge axis— 
_ towards the left in the engraving—has associated with 
it the nozzle ‘and divided, air box, whereby, as we 
have explained, the pressure of the air blast generated 
inside the casing by. the spinning wheel is transmitted 
by open. and, crossed. pipes. respectively, to the oil- 
damping bottles.E and. the oil control bottles, F. 

What we regard asthe most interesting non-gyro- 
8eopic feature of the Brown’ compass is: the manner 
in which the vertical ring € is supported within the 
frame B.. The ring at its highest point is formed with 
@ vertical trunnion, which at its top is guided within 
a ball bearing fixed in the central boss of the frame B. 
Three slip rings lower down on the trunnion acting in 
conjunction with three: mercury contact rings attached 
to the frame serve to conduct three-phase current to 
the sensitive element. At the lower side the vertical 
ring is also provided with a trunnion, which is of the 
nature of a foot-step bearing. In reality, however, 
the trunnion is never allowed to touch the bottom of 
its bearing; for-it—and with it the vertical ring, the 
cempass card, and the whole of the sensitive element—- 
is forced, by means. of a supply of oil delivered below 
it, to vibrate up and down through about an eighth 
of an inch at the rate of some 180stimes a minute. 
Before the trunnion.can fall to the foot. of its bearing 
it gets a frésh kick up by the oil})so. thet no actual 
metal-to-metal contact is established: .The oil supply 
is drawn from and returned to the\reserveir.G by a 
pump driven from an electric motor H.\\ The slight 
rapid vibratory motion’ thus ‘communicated to the 
sensitive element has no appreciable effect upon the 
ease or accuracy with which the compass card may be 
read. On the other hand. it is sufficient to relieve the 
frictional resistance to turning at the upper and 
lower trunnions of the vertical ring in accordance with 
the well-known fact that if we overcome friction in 
one direction we overcome it also in the direetion 
at right angles to the first. 


by 





A second mechanical feature of the Brown compass 


























“THe Encivger” 


Swaite. $c 


FIG. 40—-THE BROWN COMPASS 


looking forward on @ vessel steaming due north. The 
south end of the gyro axle is pointing. towards the 
reader. In, Fig, 48 it is shown. as it would be seen 
when looking forward on a vessel steaming due west. 
The north end of the axle is pointing to the right in this 
view, . In the line engraving, Fig. 49, we are supposed 
to be looking forward on a yessel steaming due south. 
The north end of the axle is therefore pointing toward 
us,,In. the half-tone engravings the compass. is 
shown removed from its external gimbal rings, The 
axis A, Fig, 47, it, will be understood, is the athwart- 
ship axis of the external mounting. ‘It is mounted on 
ball bearings within, a couple of small brackets, which 








of outstanding interest is the method adopted for 
transmitting the indications of the master compass 
eard to the repeater compasses. The problem to be 
solved in. this matter is to, establish connection with 
the master compass, card. in a manner which shall 
impose. no frictional or other dragon that card. To 
this end in the Brown.¢ompass the, air blast generated 
by the spinning wheel! is called upon to fulfil a function 
additional to those to which we have already referred, 
The air blast is delivered not only from the eastern, 
but also from the western énd of the horizontal axis 
of the casing. It is thus directed through a nozzle J 
against the face of a contact maker K containing a 
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pair of disc-like plungers working in balanced con- | the east and west axis E F of our models and dia- | the Brown method of damping. | Should the compass 
nection within two cylinders. Opposite each plunger | grains—it is clear that the support of tho sensitive ' card suffer an ‘easterly d jon, the north point of 
is a slot, and when no movément has to be transmitted | element by means of a float provides the’ élement | the card will, as we know, tend to rise under tho 
to the repeater compasses the air blast is directed | with an east and west horizontal axis and an infinite | influence of ‘the ‘earth’s rotation, and will continue 
against the blank wall between these two slots or | number of other horizontal axes. ‘to rise until the turning moment applied by the 
enters each slot in equal proportion. Thus the! Attached to the spider A—and therefore forming’a | deflected pendulum weight precesses’ the card back 
plungers being balanced, neither makes contact. | portion of the sensitive element—is a sheet metal to the meridian, ‘whereafter the north point of the 
If, however, the ship’s course is altered, the contact | annular casing of the section shown at E E or F F. | card passing over towards the west ‘will begin to 
maker K, being attached to a ring L beneath the | The gyros are enclosed within this casing. Ventilating fall towards the horizontal plane, and then, descending 
lubber ring, moves with the ship, while the nozzle J | tubes and baffles G are provided at points on the | still farther, it will once more come back to the 
remains. stationary with the sensitive element. | casing ‘between each pair of The compass | meridian. During this compound motion the oil! in 
Thus the air blast exerts unequal pressures on the | card—in the form really of a ring—is attached aa the | the oe one ee ee oe 
casing at H. Re; ing the casing and the spider A | ing below the south point of the card when the north 
as the sili viaehe Of elie Wordonal ring shown in our’ point of the card is rising and gathering below the 
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plungers, and one of them is forced back to make con- 


tact. As a result, a step-by-step electric motor M 
In other 





carried on the frame B and in mesh through reduction diagram, Fig. 41, it will be noticed that the gyro | 
gearing with a rack on the ring L is started up and | casings are not fixed rigidly to it, but are really | 
turns the ring in the direction required to make the | mounted on ball bearings surrounding their stalks, | 


north point when the north point is falling. 
words, there is an excess weight of oil below the 
southern point of the card throughout the complet» 







two slots again divide the air blast equally. Whon this so that they may rotate about a vertical axis relatively  half-swing from east to.west, the maximum exces; 





neutral position is reached the motor is cut out. As | to the rest of the sensitive element. As shown in occurring when the ¢ard is crossing the meridian. 
in the Sperry compass, the follow-up motion is open the plan view, however, the easing of the gyro K is | On the half-swi west to east the excess weig!\ 
to a little hunting movement as a result of the connected by two springs J to the rest of the sensitive | of oil is below the ern point of the card, the 
momentum acquired by the parts. Ignoring this | element, so that.in whichever way the > turns On maximum excess occu as before when the card 
hunting movement, the ring L and the contact maker | the ball bearings it one or other of is crossing the meridian. The excess weight of oil 
K are thus driven to remain stationary in fixed the springs a foree in the same dir ‘ the annular | at all s tends to eS or dip of 
relationship with the sensitive element no matter to casing, &c. The gyro is therefore substantially, the north _ of the o: » or below the hori- 
what extent the frame B may move with the ship | though mot actually, rigidly connected to the rest zontal plane, whereas the pendulum weight at all 
when the course is altered. The relative movement of the sénsitive element, the springs being introduced times tends to diminish such rise or dip. © the 
between the ring L and the frame B is communicated‘ to provi a yielding connection which gl egies | oboe ates of oil tries to | the card in the 
to the repeater compasses in an electrical manner. the full force Of a sudden turn of the ship frox being | direction opposed to that in which the ulum 
The details of the electrical transmission are outsidé | thrown all at once on to the The gyros L M are | weight is precessing it. The vibration of the card in 


similarly connected to the rest of the sensitive element, 


the ambit of this diseussion, but we may say that the | 
ir of springs is made to serve 


| this as in the Brown design, is therefor: 
| dumped y the generation of a counter-precession:| 






movements communicated to the repeater compasses | but in their case one a 

are derived from a distributor on the compass switch- | both gyros by “links and a bell-crank lever. tendency, and ee the early Anschiitz and the 
board, this distributor being arranged to operate in| The springs, it may be remarked, undoubtedly do Sperry designs, by prec the sensitive element 
exact synchronism with the follow-up ring L. It is | play a part in the transmission of the directive force | in the direction ‘to reduce the angle by which 
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FIG, 50—THE ANSCHUTZ (1912) COMPASS 


claimed for the Brown system of transmission between |.from’ the gyros to the card and in the avoidance of | the pendulum weight is tilted away from the plumb 
the master and the repeater compasses that even| the quadrantal error. But their presence is not line 
should the whole repeater system break down the | esséntial ‘to the fundamental principle of action of | From what. we have already said regarding the 
correct action of the master compass will not thereby | the compass. | Brown system of damping, it will readily be inferred 
be affected. |The damping system of the 1912 design is of a very | that there is no latitude error in the Anschiitz 1912 
| Simple nature, and represents a great improvement compass. The damping force is equivalent to a reduc- 
TE 1912 Anscnurz Compass. | over the air blast method previously used. Although tion in the weight of the pendulum “ bob,” and is 
A plan and sectional elevation of the modern form | the wheels are not required to act as blowers, their not applied directly to reduce the tilt of the bob. 
of Anschitz compass is given in Fig. 50. The casings | casings are not exhausted of air. The casings, in fact, The tilt of the pendulum weight required in north or 










of the three gyros K, L, M hang by vertical stalks 
below a triangular spider A at the centre of which is 
affixed a float B immersed in a bowl C containing 
mereury. After the manner followed in the 1910 
form, the float and all attached to it are centralised 
relatively to the bowl by means of a rod D fixed 
centrally to the cover of the compass. As_ before, 
this rod D is composed of a central core and a liner 
insulated from the core. The ends of the core and 
liner dip into two concentric mercury cups carried 
within the float in order that two phases of the three- 
phase current driving the gyro motors may be’trans- 
mitted through the core and liner of the rod D. 
The third phase is transmitted through the mercury 
and float by earthing the bow] C. 

Matters are so arranged that the centre of floatation 
of the-float B and its attached parts is above the 
centre of gravity of the floating parts. These floating 
parts—the spider A, the float B, the three gyros, and 
other items not yet mentioned—constitute the sensi- 
tive element, so that this element, as in the 1910 
form, does not need the addition of a separate weight 
to provide the required pendulum action about a 
horizontal axis through the centre of floatation. 
Instead of there being but one such horizontal axis— 


are perforated yith four large holes on each side, the | south latitudes to provide the appropriate rate of 
cooling effect of the circulating air being regarded westerly or easterly precession is not opposed by the 
as of more value in practice than the saving of power damping force called into play by such tilt. Instead, 
which .would result if the wheels were run in an the damping force merely makes the bob lighter, 


exhausted atmosphere. 

The damping force is supplied by the weight of a 
body of oil contained within a trough N extending 
right round the foot of the annular casing containing 
the This trough, a circle as seen in plan, is 
blocked by eight bulkheads, one each below the north 
and south points of the compass card, and the others 
equally spaced round the trough. Through each 
bulkhead a short pipe passes, so that the oil in the 


| so that the tilt has to be carried farther before the 
| effective weight of the bob can balance the tilting 
' action of the earth’s rotation. The balance will be 
automatically struck when the moment of the effec- 
tive weight of the bob is just sufficient to generate 
the required rate of westerly or easterly precession 
appropriate to the latitude. 
The arrangement of the three gyros at the corners 
of an equilateral triangle and’ the general form given 





trough may flow from one compartment to another. to the annular casing and the rest of the sensitive 
With the exception, however, of the north and south | element results in the distribution of the mass of the 
bulkhead pipes, which are quite free in the bore, the sensitive element in a very uniform manner around 
passage of the oil is restricted by means of a wire the vertical axis. ‘There is no excessive concentration 
partially filling the bores of the pipes. By varying the of the mass towards the east and west plane, and as a 
size of wire used, the restriction to the flow of the oil | result it is unni ary to add com tor weights 
from one compartment to the others, and therefore | to this compass in ordér to avoid the effects of centri- 
the rate at which the oil will flow when the sensitive | fugal force during quadrantal rolling. ere 
element tilts, can be regulated to give the degree of The gyro wheels’ aré made of a special quality of 
Fenpy tr Pesan or to suit any change of viscosity | nickel stedl, and aré motifited on axles of the de Laval 
in a fresh supply of oil. | type—that is to Say, they até tapered and made of 
The system in principle has much in common with ' very ‘small diameter (about 0.15in. at the parallel 
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ends)—in order that they may. yield: a little should) 


the centre of gravity ‘of the wheel not be truly coin- 
cident with the centre line of the shaft.’ 'The wheels 
ave bin, in diameter, weigh 5 lb. 20z., and run at 
20,000 revolutions per minute. The motors are of 
the squirrel-cage type with the rotor windings fixed 
to the wheels inside a recess concentric with the axle. 
The field coils are fixed relatively to the gyro casing, 
It is of interest to note that when the gyro wheel is 
being run up to its full speed—an: operation taking 
about five minutes. to complete—the ‘axle ‘passes 
through three critical speeds. These ‘speeds’ are 
approximately 7000, 11,000, and 14,000 revolutions, 
. and are believed to be associated, the first with one 
end of the axle, the second with the other end, and 
the-third with a combined action at~both ends. 
During the period of running up the gyros the starting 
current 38; of course, heavier than current taken 
to drive the wheels at the top speed, and as a result a 
considerable temperature’ is developed in the wheels 
and their casings. When, however, the gyros have 
been running for some time at the top speed the tem- 
perature drops, and throughout the ¢ ass remains 
fairly constant at about 150 deg. Fah, oe The viscosity 
of the damping oil, on the constancy of which, the 
constancy of the damping force depends. is therefore 
less affected by external atmospheric changes. of 
temperature than might be expected. The oil used 
is a mineral one. It serves not only to damp the 
vibrations of the card, but also to lubricate the gyro 
axles.. To this end, as shown in Fig, 50, pipes are led 
down. from each end of each axle to dip into the oil 
trough, the flow of oil. being induced by means of 
wicks inside the pi 
The method adopted for the transmission of the 
readings from the master compass to the repeaters 
is of considerable interest. The bowl C—Fig. 50— 
containing the mercury and the float is surrounded 
by two semi-cylindrical strips PQ of silver-plated 
brass. At one of the gaps between these strips the 
two abutting edges are faced with platinum. The 
gap between these platinum faces is 0. 1lin. in width, 
and into it there is inserted; as shown in the plan view, 
a platinum-irridium ball R measuring 0.0965in. in 
diameter. 

On the switchboard serving the compass there is a 
reversible motor, two of the windings of which are 
constantly . connected .to,.a, generator—the same 
generator as serves the gyro motors. The contact 
ball R is connected to the third phase of the generator, 
while the two strips P'Q are connected to the third 
winding of the reversible motor, this winding being 
duplicated in such a way that the motor revolves in 
one direction or the other, according as the ¢ircuit is 
completed, at the ball R through the strip P or the 
strip Q. A commutator is mounted on the axle of 
the reversible motor, and from it current is distributed 
to the motors operating the repeaters:and.to the 
“follow-up ’ motor S—Fig. 50. The latter motor is 
geared to the shaft carrying the bowl 'C, and when 
started up by. the reversible motor turns the bow! iu 
the direction required to restore the ball R to the 
middle of its slot, and so break the connection with 
the strip P or Q.. ‘Thus. when the ship’s course is 
altered the bowl tends to rotate with the ship, but 
the ball R is mounted on the sensitive element, and 
therefore maintains its’ position. Contact is ‘thus 
established ‘between the ball ard one of the strips P.Q; 
the reversible motor is set rotating in the appropriate 
direction, and current is distributed to ‘the “ follow- 
up ’’ motor.§ to rotate the bowl relatively to the ship 
until the ball R is once more lying midway. in the gap, 
The tendency of the bowl.to rotate with, the ship. is 
thus counteracted ; the action of the. “‘ follow-up ”’ 
motor practically results in the bowl being) held in 
constant relationship to the sensitive element sub- 
stantially as though it were part thereof.’ Simul- 
taneously the cards of the eaters are prevented 
from rotating with the ship, so 6 that virtually ‘thie, $00 
aet as if rigidly connected to the sensitive element, 
without, however, any frictional drag being thrown 
from ‘them onto the sensitive element. 

As illustrating the refined construction of the entire 
compass, the design of the ball contact may be noticed. 
The ball is carried at the end of a tapered spiral spring. 
It is free, to rotate on the spring end, but is prevented 
from. moving axially. thereon. ‘The spring end is 
provided with a button. , The ball is drilled out and 
beaded: over the button....To ensure gocd electrical 
contact at all times between the ball and the spring 
a drop of mercury is carried inside’ the ball between 
it and the button. ‘Should the ship turn very suddenly 
the ball may spring out of the gap and be dragged 
across the face of one or other of the strips PQ. It is 
for this reason that these strips are silver-plated. 

The repeater compasses are provided not only with 
an ordinary card graduated from 0° to 360°,, but, also 
with an inner dial which makes one revolution for.an 
alteration of’ 10° in ‘the"ship’s course, -This dial »is 
graduated to 1/;9°, and permits Véry small artures 
from the set_course to be immediately‘ noticed and 
corrected. An elaboration of the same idea is pro- 
vided in the multiple repeater of the Brown compass. 
In this repeater +. fos sin ir ge bic th op rmd Mia 
card. ..The outer annular dial makes four revolutions 
for.every complete.turn of the ship, With the ship 


sailing due north the graduations on the. outer dia/ 
are numbered from.0 to 45. round the east half of the 
dial and' from 360° to’ 315 round the west half. The 


but on the edges, of dises)seen through slots in the dial, 
As the ship turns from the north towards the east, 
the discs’'on the west side of the dial-are successively 
rotated one stage‘as the south end of the lubber line | 7, 
passes over them,’ s0'as to exhibit numbers forming 
a continuation of the numbers on the east side of the 
dial. The outer magnified dial is thus of itself 
sufficient for navigational purposes. 

In the Anschiitz equipment arrangements are made 
for attaching an azimuth mirror to ‘the repeater dial 
for the purpose of providing an artificial horizon 
during the taking of bearings. A. separate gyro- 
seopically stabilised artificial horizon device, such as 
is sometimes to be found on board ships, is thus 
rendered unnecessary. 








The Price of Motor Fuels. 


On Monday last there {was issued by, the: Board of 
Trade the report of a Sub-committee of the’. Standing 
Committee on the ',investigation of Prices, ich was 
appointed ‘* to investigate costs, prices, and profits at all 
stages in respect of petrol, benzol, and other motor fuels.” 

The members of the Sub-committee are, we may say, :— 
Sir Wilfred Stokes (chairman), Sir John Cadman (repre- 
senting, the, Petroleum, Executive), Mr. P. G. L,..Webb, 
Mr. Frank. Chitham, Mr. Walter Wi plea. oa ting 
Commercial Motor, Users’. Association), aL eulor 
ie op Midland . Traders’ _ Federation), Baillie _ P. 





ting National Vehicle Workers’ 
Union), Capt. R. ee Montgomery (representing the Auto- 
mobile Association). 

In the Report special attention is drawn to the following 
points :— 

(i.) Motor fuel‘is rapidly becoming of vital importance 
to practically every industry, not excluding agriculture, 
in all civilised countries. 

(ii.) The concentration of control over the price | and 
disposition of motor fuel in the hands of two ‘enormously 
powerful capitalistic combines, practically world-wide in 
their scope, constitutes so dangerous a power, if it hi 
to be improperly used, that it is imperative that the 
Governments of the world should give some attention to it. 

(iii.)“In view of the world-wide operations. of these 
trusts, it does not appear possible for the British Govern- 
ment, by itself, to deal effectively with this problem. 

{iv.) Their possession of the main sources of supply, 
the chief pipe lines, the tank steamers, and a considerable 
part of the distributing arrangements in the various 
consuming countries, practically prevents the setting up 
of any private com ey Fem which might operate to destroy 
their monopoly or force them to reduce their prices. 

(v.) Experience in a number of industries during the 
war has shown the danger of attempting to fix prices 
without taking effective steps for securing supplies and 
controlling distribution. 

The Sub-committee’ finds that the present high prices 
for motor fuel are mainly due to a demand which is tending 
to outstrip the world’s present supply, and that advantage 
is being taken of this tendency by powerful financial 
interests to raise prices. As an illustration of the extra- 
ordinary rise in price of that commodity, in the last 
few years, it finds that an im t company making 
large use of commercial petrol was able, in 1914-1915, to 
obtain ample at 54d. per gallon, exclusive of duty. 
The cost of irit to the company to-day is 2s. per 
gallon, exclusive of duty. 

The gravity of’ the situation, the Report continues, is 
increased by the fact that practically all the sources, not 
only of pote but of the machinery: of rt and -dis- 
tribution of petrol, are mainly controlled by the same 
interests. The two main groups concerned are the Stan- 
dard. Oil and the Royal Dutch Shell, and their great 
resources and wealth are indicated-by the large number of 
companies which they control. 


COST OF PETROL. 


In discussing the cost of petrol, the Sub-committee 
divides the cost under three main heads—(1) Cost of pro- 
duction ; (2) cost.of transport; (3) cost of distribution. 
They say. :— 
1. Cost or, PRODUCTION. 

The crude oil is carried by — to: the refinéries at 
or near the point of export. after refining, 
into tank steamers, which are acon sent to one of the five 
ports ‘in’ the ‘United’ Kingdom at which large storage 
tanks are situated, the combined storage of which is 
sufficient to afford six ‘months’ supply ‘for the United 

. From aS storage tanks neste Kar is distributed 

mai by railway ‘cars to 
It rope put in cans, and the cans aes. 
road transport to the’ various and retailers. 
In some instances petrol is'taken from theée inland depéts 
in road tank wagons and put into small bulk stores! either 
at, garages or on the premises of large private or com: 
mercial consumers. 


The amount of petrol in in 1919 was approxi- 
matély ‘200,332,648 Im: gallons, and it is estimated 
that 1X 1920 it will reach 260,000,000 gallons. The petrol 
brought! to the United Kingdom in: 1919 was produced. in 
the following countries, —_ mous approximate 0 at 
are bet’ out below, in 


United States oh 104,000,000 
Dutch Borneo... 33,500,000 
British East India Islands , .. ~ 2,760,000 
British India §.. 0s. 0 u. J. ato 16,000,000 


As will be seen, the United /States is ‘the principal con- 
tributor, and. the present tendency. appears to be for 
supplies to come from the United States and Mexico rather 


{representing Horse and Motormen’s Union), P 


pumped | Six months ago the rate from the Gul 








numbers, however; are not marked on the dial itself, 


than the Far East, owing mainly to the relative cost. of 
freight. It is pie Setias difficult, remarks the Sub- 








committee, to ascertain the rime. cost of production i in the 
United States and of deliv inthe pot but it has been 
informed by a high authority in the’ trade that 
the dhati'y a cost id not exceed : + ton of 300 
lng bo Bek altsee C6 o.b. New York. 
Tk Sela is a aniod ub-committee is nevertheless 
satisfied that petrol mee Nem £23 per ton—i.e., Is. 6.4d. 
Per gallon—f.o.b. New York, reveals a ly excessive 
rofit, This is all the’ more important in view of the 
act that the f.o.b. New York price is taken as regulating 
the export price in all producing countries. 

Producers’ Exorbitant Profits —The Sub-committee is 
confirmed in the opinion expressed above by 4 considera- 
tion, of the dividends paid ‘by the principal producing 
companies, and it states Fohat a.producing company i 
East which sells its output of petrol at £10 10s. per ton 
(8.4d. per gallon) f.o.b. admits that a good profit is realised 
on the transaction. While labour costs are doubtless 
lower in the coun’ “than in 


America, p' ‘ 
plant, chemicals, &c., ata Parvin, ra rep anr and the 
Sub-committee is therefo 
an exorbitant profit is oot by” the producer or refiner 
at present market prices, ly in view of the high 
rates which are now being ob for the other products 
of crude petroleum. The supply in question 
uires to be further treated for removal of sulphur, 

but the Sub-committee is assured that if the latest methods 
are adopted this ae 6 Mee be done at a cost not 
cedeshing 5s. ton, or 0 per 

The greater bulk of the petrol landed in this’ country at 
the present time is. p Read "ty" Avda” Dutch, or 
Mexican. companies, which are outdida the control of his 
Majesty’s Government, and the Sub-committee expresses 
a strong opinion that the whole question of the production, 
rice, and distribution of motor fuel should the 
attention of the League of Nations, or otherwise be made 
the subject of international agreement between the. Govern- 
ments of the principal im nations, with a view to 
co-operation in fixing at a fair the price hig pe 
for so vital a necessity of modern in It feels 
strongly, it reports, that when the Anglo- Perea Company 
—in which his Majesty’s Government holds a controlling 
interest—is free to market its own production, steps should 
be taken by his Majesty’s Government to ensure that the 
products are sold at a reasonable figure in this country, 
without reference to excessive prices ruling in other fields. 
It attaches great importance to Aaday point, as it is of opinion 
that, when the existing contracts by which the lo- 
Persian Oil Company is bound expire in 1922, it will be 
in the power of his Majesty’s Government to give sub- 
stantial protection to British users of petrol, and thereby 
to confer substantial benefits on the whole community of 
this country, to whom the cost of all commodities must 
be enhanced by any rise in the cost:of petrol. In its 
opinion, it is far more important that the Government 
should secure for British users of petrol a reasonable price 
than that it should participate, as a shareholder in the com- 
pany,.in excessive profits made at the expense of the 
British public. 


2. Cost or! TRANSPORT. 


The Sub-committee’s investigation imto the cost of 
running tank steamers is as yet incom , and it is con- 
ducting an inquiry into the books of 6 princi owning 
companies. It has, however, obtained valuabie informa- 
tion as to the conditions governing their operations. 

the war the Government took over the control of 
shipping, and in January, 1919, it fixed the rate for tank 
rating from Northern Atlantic ports to any 


steamers ope 
a| port in the United Kingdom at 32s. 6d. per ton (1'3d. 


per gallon), which figure was calculated so as to include 
a working rate of profit. The release - vo anean mr 
control over tonnage was practically complete by en 

of January, 1919. Figures furnished’ by the Ministry of 
Shipping show ‘that early in December, 1919, the rates 
between the United Kingdom andthe northern ports of 
the United States were 150s. per ton, between the United 


' Kingdom and Trinidad 170s., Botivesti the United Kingdom 


and the Persian Gulf 210s., and between the United King- 
dom and Borneo’ 280s. ice then’ the Sub-committee 
understands there has bre gf Sheet rise ‘in freight poe 
It, must be borne in’ mind that’a proportion of the 
TL stbaliols ig GWraed or" CAEACOUNAT BY Producing and 


distributing companies. 
It is agreed that since age 1919, an accumulation 


of repairs, necessitated by se aeaL ele of“ wat he 
fallen due, and that the eost of labour, , and hew 
factors into 


vessels has increased. But, oe ‘all thi 
consideration, and taking’ & ‘Very substantial ‘allowance 
for gemini! the Sub-committee has come to the con- 
clusion that a fair average’ rate ‘of rt could not 
exceed 100s. per ton (4d. per eens ripe for Gulf ports. 
if ports, was 85s, per 
ton, which was even then regarded by small independent 
ucers a8.an excessive 
ro the. poe of the price. of kag 
thie Sub-committee has taken into consideration the foilo 
ing :—That the petrol sold in this country is usually 
endbihesls dataset aieiestwh aeencaiee hon te 
by | actually sold to the consumer, and that therefore some three 
to six months should elapse before;any increase in freight 
reflects itself in. the priece,of petrol... As set out above, 
freights six months ago were quoted nominally at 85s. 
per ton, Gulf ports, and. it; should be known that. Gulf 
port rates are always higher than New York or Atlantic 
port rates. To-day the av rate‘is over 200s. per ton, 
and there have been iso cases. where as much) as 
262s. per ton:has been demanded for short, charters. 

The recentiadvance to 3s. 8d, in the price of petrol is, 
according to @ public announcement, largely based on the 
increase in freight, although jit is stated in the announce- 
ment referred to that only one-half of the present nominal 
market freight is included in that The Sub-com- 
mittee wishes to make it. extremely that in its opinion 
the nominal market price of freight, if it be in excess a 
100s. per ton—which, in its.opinion, is a rate 
liberal profit—should not be taken as any justification for 
raising the price of petrol... 


< 8: DistRrBvuTion anp Hanpuinc CHARGES. 


The Petroleum Pool Board was instituted during the 
war primarily to eliminate waste of labour and plant by 
reducing the number of firms Gperating in each district. 
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During the later stages of the Petroleum Board’s existence 
by agreement between the Government and the petroleum 
companies the negessary. supplies were purchased an 
imported by H.M. Government, and the companies were 
allowed fixed rates of profit: and ‘cost. of ‘istribution. 
The Sub-committee, finds that this latter charge, was fixed 
provisionally at, 6.197d. per gallon to cover all cost of 
distribution’ from the. kg steamers to the garages and 
retail, distributors., An accountant .appointed by the 
Board of Trade inyeatigated the mentioned above. 
The result was an. amendment of the figure from 6.197d. 
to 5.297d, per gallon, but, in view of the increased cost of 
distribution, including railway freights, the Sub-committee 
has provisionally allowed the amount to remain at 6. 197d. 
per, gallon, 

The agreement referred to above further, provides for 
an allowance of 2d. per gallon for profit to the distributing 
companies. This was during the war, when 
the companies’ trade was very much restricted, and repre- 
sented what may perhaps have been a fair 
comparatively’ small amount, of petrol then sold. © The 
Sub-committee is of opinion, however, in view of the very 
large expansion of trade and of the fact that on Govern- 
ment supplies during’ the war the, profit realised was 
limited to 1d. per gallon, that this figure of 2d, per gallon 
is excessive, anid should be reduced to, 14d. 

The Sub-committee has, examined the profits made 
by the retail distributors of- petrol, and finds that the profit 
made by the retail distributer in June, 1914, was 3h r 
gallon, or 11 per cent. on. the selling price. of 1s. ike 
gallon. This profit was increased at intervals until 1916, 


when, by agreement, the profit was fixed at ID per eent. | 


on retail cost, or 5d. per gallon, whichever ‘should prove 
the smaller sum. This « allowance is an actual increase in 
the rate of profit on an article which has more than doubled 
in value, and, while it was perhaps justified when the 
trade in motor spint was very restricted, the Sub-com- 
mittee is strongly of opinion that the pre-war rate of profit 
on the Seat rd should be regarded as the maximum, 
and. that no charge ,by the retailer in excess of 4d.' per 
gallon should be allowed under any circumstancés. As 
petrol is stored here on the average for well over three 
months before it. is sold, the Sub-committee strongly 
recommends that the retail price be fixed by H.M. Govern- 
ment. for periods of, three months. The period over 
which the caleulation should be made for the fixation of 
the price f.o.b. New York should be taken at the average 
rate of exchange for the three months preceding the full 
elapsed month immediately before the date of each fixa- 
tion of price. It is on this basis. that the Sub-committee 
has calculated the figure set out below, 


PRODUCTION OF BENZOL. 


With regard to’ benzol, the Report says :-— 

The production of benzol before the war was about 
17,000,000 ms per annum, and, owing to Govern- 
ment. encouragement during the war, the output was 
increased to some 42,000,000 gallons, of which approxi- 
mately 32,000,000 gallons was produced by coke ovens and 
10,000,000 gallons by’ gasworks and tar distillers. Since 
the Armistice many.coke evens have. had to be repaired 
ona very large scale, and also many gas companies, peing 
short,.of; coal supplies, have, discontinued the practice 
scrubbing. for, benzol. ._The output has therefore fallen 
very considerably, and is now. estimated to be in the 
neighbourhood of 25,000,000 gallons per annum. 

The, Sub-committee finds that the price has been regu- 
lated. by. the. National Benzole Association simply to con- 
form with the price,of petrol, and is not based on the cost 
of production. The, rise. of 4d. per gallon in the price 
which, took place on January 26th, 1920, is probably due 
partly; to. the. fact. that. the. Anglo-American Oil Company 
has secured a large refinery, in Yorkshire and is competi 
with. the National Benzole refiners to secure crude berfol. 
The Sub-committee expresses the fear that the entry of 
the petrol companies into. the field of benzol i 
may haye.a very t effect on the production of benzo 
in, this: country. it considers that, in order to. minimise 
the danger of the; position, not only the price of refined 
benzol sold .as motor, spirit, should be fixed, but also that 


of the crude benzol, from which it is obtained. , If the price | 


of crude benzol be not, fixed as suggested, it feels that the 
whole of the production of erude benzol will eventually 
pass into the bands ef the petrol companies, and that, as 
@ consequence, benzol; wi 

market as a competitor to imported 
mends that the,price 
not, be sold should be Is. 4d. per gallon. 


POWER ALCOHOL. 


The Sub-committee states that it is increasingly aware 
of the seriousness of ‘the position. «A: further report .on 
heavier oils will be submitted in dud course, but meanwhile 
the Sub-committee em i the necessity: ‘for! the 
immeédiate adoption of its findi ‘and urges ‘the Govern- 
ment to take’ such’ attion with other members’ of thie 
League of Nations as will ensure that all other countries 
importing motor fuel shall act on identical or similar lines; 
for their mutual’ protection against ‘exploitation.; It 
admits, however, that’ it is aware ‘that, unfortunately; 


trol. It recom- 


these recommendations can ‘only’ be considered as:pallia- f 


‘tives to the nt ‘alarming’ situation; and: that:‘it is 
convinced that the only ultimate solution of the:moter 
fuel problem is the production of home and/or Empire- 
produced power alcohol. FET PO 

It is also of opinion that, unless steps are taken:by ithe 
Government to control the production of power:alcohol, 
any marked deévelopiiient inthe production» of power 
alcohol would, under ‘present circumstances, result: in .a 
similar monopoly to ‘that which now obtains! ini thescase 
of petrol. It thinks, therefore, that steps should be taken 
to ensure that the production and distribution: of! power 
aleohol shall be under Government control. «+. + © 

The Sub-committee further recommends that. the Board 
of Trade should’ utilise‘its) powers under’the Profiteering 
Act’ to fix maximum wholesale and: retail prices for petrol 
in this country. It has considered the objectiom thatsueh 
a policy might result in a restriction or cessation of im- 
ports, but it is'of opinion; in view of the verydatge:amount 
of capital. which the petrol gro of companies have 
expended,.in providing. distribution facilities for this 
country, that it is improbable that any such result would 
follow, so long as the price fixed by the Board of Trade 


DF 


ers FF 


‘would not: be li 


profit on the 


_to the United 


| 2s. 8d. per gallon, made up as follows :— 


beyond which crude benzol should | 





did, in fact, allow'‘of a fair and reasonable profit to the 
interests concerned. uit 
It. has, its says, considered: the ‘effect, of the present 
i ST ee ORO NE DOH, OPS Hk Saletan Nene 
existing circumstances users of petrol in this country 
likely to obtain the full benefit of a remission 
or reduction ofthis duty, §$o long as any special taxation 
is thought necessary in the case of motor ¢ars, we consider 
a tax on motor fuel to be more than a tax on cars.’ 
SUMMARY (OF FINDINGS. 
The following isa summary of the findings and decisions 
of the Sub-committee :— . 


Perot. ee 
It has taken the No. 1 grade, marketed at.the retail pipe 
of 3s. 84d., as being the best illustration, and it finds that : || 


(1) The present New York f.o.b. price is excessive. 


(2) The price of petrol f.o.b. New York is, by arrange- || 
ments among the distributing companies, taken as the |. 


tor spirit coming to Great | 
te SPorigiti, aiid Whitt the rate | 


basis of i 
Britain hae Ghltcver 
of exchange ruling as between here and the States operates 
aqninet us .in, all countries on cargoes purch from 
whatever source. . ; 

(3) The tank steamers engaged in the United Kingdom 
trade are owned principally by the distributing or produc- 
ing companies, or <lse by companies whose capital is held 


by the distributing or producing comp ; 
(4) The rate of reid 


for all, 


vi 


t from the Atlantic ‘or Gulf ports 
: ‘Kingdom should not éxceéd’ 100s.’ per ton.“ 
_(5) There are understandit 


distributi eto in the United Kingdom as to Prices. 


diary ag wae formed or acquired by 
ies or cial groups owning produce: com- 
es. ae. a? 

(7) The retailers’ profit should not, under present con: 
ditions, exceed 4d. per gallon, irréspective of the retail 
price. 

(8) That, the retail price of No; 1 petrol should be fixed 
for the present at 2s, .10}d., made; up as follows :— 


d. 
Duty.) savmQ fey 6 
Distribution charges 6.197 
Garage remuneration 4 
Freight mrareiey’ a, “aerenwasniénsails cies wines ae 
Marine charges, including. insurance, ocean 
I , ke. wi che ce eee <a -200 
Distribution, making liberal allowance for 
peeseege sy rien a) ta nav BB 
Cost of production, making liberal allowance 
foe profit () .itiw.viavifiastie decive) &5,80,00 
Add rate of exchange 2.5 
34.397d. 


rr: Be x 
(9) The price of No. 3 petrol shall be.tixed at 2s. .8}d. per 
ion. ; 
(10) ‘The Government should. control, tonnage, distribu- 
tion, and production, when within its jurisdiction. 
(11) Attempts should be made. to bring. about, inter- 
national agreements, in order te secure unity of action, for 


‘mutual protection against excessive prices: 


(12) The present import.duty of 6d. per gallen should: be 


BENzOL. 


As regards benzol, the Sub-committee finds that :— 


(1) The price. of benzol is regulated by. agreement 
the producers through the National, Benzol Asso- 


— 
ciation. : 

(2) The: benzol producers have rng a commission 
to the at 5d. per gallon, and that this is excessive, 


garages 
and should be fixed at 4d. per gallon. P 
(3) The: priceof | benzol or, any -spirit contain or 
admixed with benzol' and/or, toluol should be fixed. at 


7 8. 

To producers, including profit, . 1 4 
To OGRE rn Hai sinsett - 3 0, 6.5 
Cost, of distribution .., 05.5 

Remuneration to garages 6 4 

2 8 


Per gallon . 
- (4) The export of benzol 
ited. ; 


and/or toldol should be pro- 


disappear entirely from the hibited 


GENERAL. 
Generally the Sub-committee finds that :— 
(1) There is a grave of a permanent world famine 
in motor spirit, even'at fabulous prices. : 
*» (2) Phe ‘sole! remedy. for; this; country) is..a, largely in- 
creased; production’ of ‘home ; and/or., Empire-produced 
motor fuel: vr 
(3) Power | alcohol 
source of supply. dors nintiz SA 
(4) The Government should use every possible means.to 
foster: the production: of power. alcohol, on oe no 
restriction on the production. and use of power alcohol in 
this country. i rs or 3 f 
~ (6) The use of bulk storage for all kinds. of motor :fuel 
would very reduce the cost of distribution, and 
thatthe Government should give special.attention to this 


(6) No fuel used for internal combustion. engines for 
i be sold.in excess. of the price for. the time 


rewie ary, ty - é 3 : 
being fixed for petrol, exce, grade ol per: 
sold. for aviation Fee ‘price p Tae gelin 


exceed the price fixed for No. 1 petrol for traction purposes 
(7) The price of pac for any kind. of, motor, spirit 
shall not exceed the following :—Two- tins, 3s. each ; 
50-gallon ‘drums, £3 10s. each, -unless there lis'ianty sub- 
stantial increase in the cost of manufacture.’ K 
(8) No motor spirit imported into this country shall be 
allowed to be re-exported. ., ' t Shatk wlewee 
(9) Pending ‘any decision as to the constitution of a 
special body to control.the production, transport,.and dis- 
tribution of motor spirit, the above findings as to prices 
and export Should be ‘ptt into force forthwith: : 
The rt is rms by Sir Wilfred Stokes, Mr. Clarke, 
Mr. Wetb, Mr. tham, Mr. Wolsey; Baillie Caleagin 
Mr. March, and Capt.’ Montgomery: © Mr: Wolséy and Mr. 
Webb, however, make the reservation ‘that they agree-to 


; (disposal, blowing: 


between the principal | open 


'the ‘fixing of prices for petrol only subject: to. the, Govern. 
Syeeme arranging’ for pen ig action by. Governments of other 
uropean coun . el ie ; 

Mr, Clarke rms the pollowing reservation :— T eannot 
entirely concur with certain of the fin as to condi- 
tions in the petroleum trade, and I hope that very careful 
consideration will be given by the Board of Trade to the 
qiiestion of prices before deciding to enforce the large 
reductions . (Lam | strongly im. favour, of any 
‘effective means of securing cheaper motor fuel; but, I am 
\of opinion that the, position, of this country will be seriously 
prejudiced, parti mulandy in. the event of the world shortage 
lanticipated. by the Sub-committee, he refusal to pay as 
much as its competitors for the available supplies, while 
iso large a proportion continues to be prod 
‘countries. 


in foreign 








British Blast-furnace Practice. 


THE paper which Mr. W,,H. Buckley, M.1. Mech. E., 
read, on..‘‘ British . Blast-furnace Practice” before the 
members of the Manchester Association of bg rent on 
Saturday, February 28th, covered a large amount of 
ground, including bbastpttatie ‘of the furtacé stack, 
stoves aud connections, dust catchers, charging arrange - 
ments, storage ‘arrangements, pig-bed ‘equipment, slag 
it, boilers, pumping ‘plant, and gas- 
ing ‘plant.);The author said that the! preyailing con- 
\ditions | in. cdnne¢tion, with, British blast-furnaces, were 
en to. considerable improvement in many directions. 
iF ture, blast-furnace plants were not likely to exist as 
isolated units, but they would be operated ‘in conjunction 
vith and in close proximity to coke ovens arid steel works. 
'Thus the cost\of handling and the loss of heat would be 
ireducéd 'té a minimum!’ Mr, Buckley said that electrical 
smelting on a large scale was not likely to be developed in 
‘the immediate. future, until: such times as our, potential 
‘sources of power production, were further developed. 
‘Enrichment of blast .with oxygen. had been tried in 
Belgium, but so far it was not a practicable success. The 
conservation of heat,.about a blast-furhace system was 
likely to receive more attention ‘in futtire. Radiation 
losses sould be considerably rédiiced, if efficient means of 
insulation! Were provided. “The revovery of heat from slag 
was also a quéstidn of vital importance, and so far only 
experimental work in that direction had been carried out. 
If slag be granulated in water so that low-pressure steam 
be developed, such steam was not fit for use in low- 
pressure turbines, and an intermediate system of evapora 
tion must be introduced, but there did not appear to be 
any reason why sueh dirty steam—which, mcidently, 
contained about “5 ‘per cent: ‘of ‘uncondensable gases— 
should not ‘be used for gas prodacers, in conjunction with 
air blowers, \ Potash was already recovered in large muan- 
tities from the tine dustin the gas, and the coarser «<lust— 
which had. ac atively. low potash content — was 
likely to, have a hi value, in future, as some might be 
used on plants nodulising fine ores. If waste heat could 
not, be satisfactorily utilised for steam raising, there was 
a big field for the use of it in either drying orés of! pre- 
heating blast, or air for combustion. 

A ‘very interesting discussion followed ‘the reading of 
the paper. © Mr./H. Pilling, in the course of some remarks 
on ‘turbo-blowers aiid gas-driven -blowing engines, said 
that the former could not be, compared with the latter for 
thermal efficieney.. ‘The efficiency of the steam turbine 
set was only about 9 per cent., while that of the gas engine 

t was 25 per cent. He estimated that for a blast-furnace 

ant with an outp ‘2000 ‘tons per week, a saving ‘of 
£60,000 per annum wotild be achieved by the adoption 
of gas ‘@ngiiés using blast-furnace gas, if the power was 
reckoned at }d.:per unit. “He said that although the slow 
speed gas engine could not compete with the high-speed 
engihe as regards first) cost, the former was..the more 
reliable, and headyocated the use of the slow-speed engine 
for blast-furnace, gas... Mr. Jas, Walthew said that 90 per 

. of the troubles met with in connection with the use 
ofits ngines with blast-frirndce gas were due to thie gas. 
By ‘utili ing proper cooling ‘and cleaning ‘plants,’ those 
fotiblés Sotnd be avoided, for/blast-furnace gas! was only 
carbon monoxide and hydroger. troubles were non-existent, 
Mr.'Walthew differed from Mr. Pilling with regai¢ to;the 
relative: merits of the high and slow engines, and 
said the former was the ontsnl apis for ayy cri ges. 
Mr, Raeburn spoke.on the elegtrical con of blast-fur- 
nace hoists, pees weve the use of the Ward-Leonsrd 
controller. He said the Telfer sys‘em of loading was’ nut 
écondmical in the use of current. | Mr. 8. Boswell “advo- 
cated the “use of “Lancashire | boilers and» Dutch oven 
furnaces for steam raising in connection with blast-furnace 


4 eater i 7, is 
F Mr. J: Pi Bedson, said, that many of the blast-furnace 
_in,-this, country, were ,badly. situated, and 
| distanwes which the ore had to be 
carried, to the furnaces. As an instance, he said 34 tons 
of ore would, have to be ca fromm ‘Nort tonshire 
to Partington in Lancashire to produce | tori of metal. 
In that respect, Mr! W. Stead said that 75 per cent. of 
the ‘plants were bedly ‘placed, ’“He said his experience 
with’ er ee work -on the North- 
East’ Dosis been most; satisfactory. In the \plant 
on the Tyne to, which he alluded high-speed gas engines 
were used for, mg! tricity and,low-speed engines 
for blowing. read e slow-s gas engine had yet 
to show that it could be successfully used ‘for generating 
alternating current. ‘With ‘regard to engine troubles, Mr. 
Stead said that with the Halbeg-Beth system of cleaning 
the ‘gas, troubles: from ditty gas were nomcnnintant in 
fact, the gas supplied to the jengines was cleaner D the 
air from the ‘atmosphere. ;,. ..... ;,,, a ig 


3 if if 








Orrrctan statistics show that about forty thousand 
million feet, of timber are cut in the United States every 
year, and that on the’ only 320ft. of marketable 
timber is obtained from‘ each 1000ft. cut’ in the forest. 
It is estimated that the discarded material, on the destruc- 


tion of which money is actually . might, be made 
to provide 40,000 tons tons of rogin, 600,000 


and 300 
g of ethyl aleohol;, 800,000 gallons of turpentine. 
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Railway Matters. 


—_— 


Tut North- Eastern Company is now Sinatianiina tl 
having built outside, 11,000 new wagons. 

Ix) was stated by Mr. Kellaway last month that 5662 
wagons had been dopeani of to the Belgian railways. All 
these wagons were unsuitable for use on Pritish railways. 
Mr. Kellaway added, however, that he believed that about 
9000 were previously sold to Belgium by the War Office. 


Tux railway companies haye instructed their stations 
that it isimperative that for the next. three months all 
agricultural produce, seeds, manures, and fertilisers should 
have priority of transit, and that every facility must be 
afforded to ensure the prompt acceptance and conveyance 
of such traffic. 

RecentLy Mr, Bowen Cooke, the chief mechanical engi-’ 
neer of the London and North-Western Railwa; 
the whole of the elementary schools in Crewe an unveiled 
the memorial tablets which, as the ex-Mayor, he had pre- 
sented to each school. About 300 old Crewe scholars and 
teachers fell in the war. 

On Saturday last President Wilson signed the Bill for 
the return of the railways of the United States from 
Federal control to their former private management as 
from the Ist instant. Two Bills ai this have been under 
discussion, and at the. of writing we edo not know what 
pe ap ee has Leattedereen 

Tue Chalk Farm Station on the Broad-street line has 
had to be closed owing to the widening of the Primrose 
Hill tunnels, “Asked as to the matter on February 16th, 
Mr. Neal said that it would be very difficult to maintain @ | +596 
service at the station, but the question was under the con- 
sideration of the Advisory Committes on London Traffic. 


Tae number Sciaboet ot ei being built by or for the 

British railways is 32 , of which 15,000 are placed with 
outside firms. By February 8th 14, 500 railway-owned 
wagons had been returned from m. France. The number of 
wagons owned by the seventeen principal railways 
increased from 600,441 in Septeniber sv to 613,428 in 
November. 

Wiru & view to further consideration of the distribution 

= traffic between — and railways, the Minister of 

ansport is proposing to a we @ committee, of which, 
bi hopes, Mr. Neville riain will consent to act as 
chairman, to consider what development is practicable, 
having regard) to the financial position of the country at 
this moment, 

From a return just issued by the Ministry of Transport 
it appears that British railways spent.in December last 
three and three-quarter million pounds more than they 
earned, with the result that for that month alone the 
Government’s liability is getting on for eight million 
pounds. Its total liability for nine months ending December 
3lst last is £31,013,582. 

A coLuision at Manors, near Newcastle, on the North- 
Eastern Railway, on October 3lst last, between a fish 
train and a standing electrical train, is considered by Major 
Hall to have been due to a signalman pulling off the home 
signal, thereby admitting the fish train into the station, 
instead of the starting signal to allow the electric train to 
depart. Major Hall passes some adverse criticism on the 
methods employed in the use of calling-on arms and suggests 
that their use be standardised. 

An incident that has generally passed unnoticed is that 
the Blackpool Corporation obtained last session the powers 
it pay ge to 7 the Sa agar and Fleetwood Tramway. 

amg san ed er and London and North- 
owe sere, “orem Behar jointly own the lines between 
aonen and kpool and Fleetwood, pro to meet 
this action by the construction of a way between 
Cleveleys, on the line to Fleetwood, and Thornton. The 
companies came, however, to a friendly arrangement with 
the corporation. 

A rotary coal hopper for locomotive engine tenders 
has been designed by Mr. William Heinig, of Brattle- 
borough, Vt., U.S.A.. It is mounted on a ball bearing 
centre plate and inclined towards the footplate. In its 
outer wall is a series of openings, one for each segment, 
through which the coal flows by gravity. As the contents 
of a segment are exhausted the brake holding the drum in 
position is released and the preponderance of weight above 
the centre of su causes the drum to rotate, bringing 


» visited | | 


agin area 


Notes ane Memoranda. 
Wat — i. 


tones ane ale New Zocbans is 
mentioned in a report of the Department of Lands’ and 
Survey. For instance, two kauri trees from the vieinity 
of the Waipoua Forest each contained 295,788ft. of saw- 
able timber, or about twice the amount of the largest 
Californian trees known, and equivalent to the production 
of nearly three acres of goo 3 ome forest. 

‘iy discussing the likelihood of ‘steam turbines with 
outputs far in-exeess of current practice being installed in 
power stations’of the future, Mr. I. V. Robinson says, in 
the B.E. |e ae eset." that pent chief limitation is that 
imposed by transport ties, and suggests, as a remedy, 

that large Dakioc tools should be installed in oe 
Paty 80 that the turbines could be partially hoaliesiosted 
onsi 


In Manchuria, within 10 miles of the South Manchuria 
‘Railway, there are extensive deposits of magnesite which 
ae not yet beer fully developed. The ite is 

the most part too'pure to use for making bi with- 
prtinghdiisree Loe peonsekinn The Japanese 
own the larger part of the deposits, but the Chinese still 
have considerable areas under their control.’ Associated 
with the magnesite are. us dep it a2 
ions of the Miami 
pig of bydganlie 4 
the 151 feed ta Pee ae ae ie 
ie n. pipes ‘or the purpose. ‘« o 8 
Bjete nines eve nes been discarded in favour of manganese 
ipes #/,,in. thick, with slip joints, which are held 
by wire stretched over hooked hugs. The aa is 
en ens Redugh 120 deg. at each relaying # ‘gern cane 11 
wear. 

In a description of the methods saliavedl in making 
concrete blocks for the construction of oil fuel reservoirs 
in India, Mr. N. Pearce, of the North-Western oooey A 
says, in Indian Engineering, that wooden moulds could be 
used on the guerege 107 times over in forming the_blocks. 
The moulds were of deodar, with teak bottoms, and each 
mOuld coritained four blocks, or slabs, 2ft. by at. by Sin. 
They were filled with concrete by hand, and compacted on 
Jagger vibrating table. 


A NEW gas to take the place of acetylene in blow- 
pipe work has been produced in America. It is called 
calorene, and is said to have a thermal value of 1580 
British thermai units per cubic foot. The composition 
is 86 per cent. carbon and 14 per cent. hydrogen, and as 
the gas can be safely stored in —— cylinders at a 

of 3500 lb. per square inch, @ considerable saving 
in weight can be effected. The maximum temperature 
obtainable is put at 6200 deg. Fah. 


Aw unusual use for reinforced concrete is illustrated in 
the January number..of the. Indented-Bar Bulletin in 
connection with a description of the Halesowen Spelter 
Plant. A number of concrete A frames were employed 
in this installation for carrying overhead lines of shafting. 
The frames are of two heights, viz., 1 lft. 6in. and 10ft. 3in., 
and consist of sloping legs 9in. by 6in. in section spaced at 
3ft. 3in. centres at the bottom, decreasing to 2ft. centres 
at the top, tied at approximately 5ft. from the ground level 
by @ 9in. by 5in. go wowing bene ia. Aad es, Sys 
beam to which the shafting is fixed direct 

Prorosats for extending the Sunderland electricity 
works at an estimated cost of £127,000 were submitted to 
the Council last week by the Electricity Committee. The 
load upon the works last December was 8000 kilowatts, 
and next December it was estimated that it. would be 
10,029 kilowatts. With the new proposals Mr. Blackman, 
the electrical engineer and manager, estimates that there 
will be a reduced coal consumption of 8500 tons annually, 
or a saving of £12,325 on the present cost of eoal. A sum 
‘of £1446 will be saved by the plant being operated under 
better conditions, and the works capacity will be increased 
by 3000 kilowatts. 

_ On the oecasion of a meeting of the Barrow and District 
Association of Engineers, when Mr. J. Lewis read a 
on the “Formation of Spur Wheel Teeth,” Mr, G.: 
Johnson, the chairman, said that at the signing of the 
Armistice in 1918 there were completed and in course of 
completion gears for turbine drives-of a total capacity of 
16,000,000 shaft: horse-power, and there were actually in 








loaded sections into position before the fireman. 


THe Great Western Magazine is hae good work 
forts renders and the rity com y by offering 
Pg noe greens os 
and have 
shunted into phate order for five stations. There 


are only two other available, one of which will hold 
twelve pel it > te teh tone ten, Bagh peta sorted out the 
again in the si 

fondipatchs Th po Mig tctengl pa te Papen 
number of shunts and. the least beulage: 

of iad. 
Tae Great Wostent! Railway Company circulates among 
i officers ¢ | statistics. g them are 





Tuk Board of Trade returns slow that the exports of 


railway material- = the month of January were as 


follows, the figures for 1919 added 
in brackets :-~ ives, £326,147 (£48,601); rails, 
£106,953 (£52,906) ; 268) ;-wagonsy- 


carriages, £156,372 (£13, 
£540,267 (£34,167); tires and axles, £122,333 (£69, atta 88 
w and axles, £167,447 pcre ps chairs “anid: metal 
sleepers, £15,944 (£5513) ; iscellaneous permanent. way 
material, £185,702. (£51, 899) ; ; total- anent “way 
material, £600,939 (£115,394). a weight of rails was: 


|. shortened.....Such.a.construction 
tive loss of the bottle, but it would 


service gears transmitting a total of about 10,000,000 shaft 
horse-power. The number of naval vessels having geared 
turbines is about 450, and the merchant vessels so fitted im 


this song number about 45. The greatest power trans- 


a single pinion, as far as he was aware, is 15,000 
shaft he Re ag e tooth Ow in common use 
with the helical for turbines are-from 120ft. to 140ft. 


per second, andthe ma means that 2000 teeth per second are 
| Borers ag sordenens at ae ae pinion 


Mines, Eaten Briggs por 
the weaknesses of the flashes used for containing raer air, 
which in the past have been supplied by Germany. All the 
joints, of ee ere, ae a Fe the simplest kind, 
| made by soft solder, A the least failure of any of the 
the flask: In view of 


at oye ight of t he inner globe, plus perhaps 
act t we t r glo 
50 Ib. of liquid air, is by if Deiecneck trian une: polbs 


- support, and that the. ghey! of the support depends. 
f-49 upon the solder, the container leaves 
aoe to. be desired’ in the way of mechanival strength. 
Professor Briggs said that he woulo prefer a container made 
all of steel, with thoro y Baerga in which the 
strength aepends e metal i instead of w 
the solder, and lew bdider only serves as the pt 
th, doadd toch should xe 


medium. To increase the 


Tap ricer Eres greater ldss if the flask is 
le and robust article. Another problem of the con- 


tainer relates.to the use of charcoal in the vacuum 


Fas a means of romoting & high vacuum, since it has 


proved that, if the flask is pierced and if the liquid comes 





6707 tons (2858 tons), and of chairs and metal sleepers 
778 tons (355 tons). 


into contact with the charcoal, an explosion may result. 


».U. U8 ioe Fa 


worth’ While to put | 





; i ; Comaaiatl a 

Ir is seineaal to hold an American National Exhibition 
in Buenos Aires between April and June next. 

Arter an interval of five years, the Journal of the British 
Chamber of Commerce of Turkey and the Balkan States 
has made its reappearance. 

Ir is proposed to build a cross-country road from Atha- 

Alberta, Canada, to Fort Vesuinn, a 
distance of 275 miles as the crow flies. 


Tae Italian Commission for the electri of rail- 
ways has approved the plans for two steam power signet of 
20,000 kilowatts capacity, to be built at Tavernelle di 
Perugia and Torre del Lago. 

Tue large sheet and plate mill of the Canadian Dominion 
Steel Corporation, which is nearing completiori, will have 
a capacity of 12,000 tons per month and ro!! from */,,in. 
to 2}in. plates up to 80in. wide by 80ft. long. 

Accorpine to the report of the Sydney Harbour Trust 
Commissioners for the year ending on June 30th, 1919, 
the ratio of working expenses to gross revenue was 25.82, 
as compared with 26.91 per cent. for the previous year. 

Tne twenty-sixth “James Forrest ’’ lecture will be 
delivered at the Institution of Civil Engineers on Tuesday, 

April a0th.a¢ Ry 0 by Sir Dugald Clerk, F.R.8., the 

-subject. being Fuel Conservation in the United Kingdom.” 

A SCHEME nilierioa bales introduced to the employees of the 
Brightside Foundry rae) eneteeing Company, of Shefiield, 


whereby they may purchase shares in the company, to the 
extent. of 250 shares each, by a subseription of 2s. 6d. per 
quarter. 


THE first batch of nickel matte from the turnaces of the 
new plant of the British American Nickel Corporation. at 
Sudbury, Ontario, was run in January. The plant is said 
to be one of the most complete in the world, and in a short 
time this district wil] have in operation its third big nickel 
smelter. 

Ir would appear that the steel works which it was 
proposed to put up in Curzon Park, Chester, will not 
materialise, as the Mayor of Chester says that the land in 
question is quite unsuitable for steel works, and the 
syndicate now recognises the mistake and is not. prepared 
to proceed. : 

An important conference of loca} authorities of Cheshire 
and Flintshire was recently held at Chester to consider 
the formation of a joint electricity authority. It was 
explained that the aim of the Eleetricity Act was the 
serving of large areas, and thé country was being divided 
into large distriets, whieh it was proposed should be sub- 
divided into smaller electricity. areas operated by joint 
electricity authorities. In the present case the proposed 
area would be one émbracing all North Wales and part of 
Cheshire, in conjunction with the bydro-clectric stations 
of the North Wales Power and TractionCompany. Within 
that area it was estimated there was a potential demand 
for 20,000 horse-power, which would mean the consump- 
tion of 15 million units per annum. 

Borine at Morwell, in the State of Victoria, Australia, 
has revealed within an area of one square mile the existence 
of between 120,000,000 and 150,000,000 tons of brown coal 
which can be won by the open cut method. These supplies 
would be sufficient to provide a 100,000-kilowatt power 
station with fuel for 150 years. There are estimated to 
be reserves of 20,000 million tons of brown coal in the dis- 
trict. The Victorian Government has decided to erect in 
the first place a station of 50,000-kilowatt capacity to 
meet the immediate pressing needs of an adequate supply 
of electric energy for the Melbourne area. The scheme is 
sufficient to meet the requirements in the area in 1923, 
and is regarded as the first step of a greater scheme having 
for its ultimate objective the linking up of all the available 
sources of power supply, whether steam or hydro-electric, 
for the benefit of the entire State. 

In connection with the proposal to adopt electric traction 
on the railway and to provide industrial electrie power for 
Jamaica, the estimated cost of electrifying the railway, 
including the power station, equipment, and transmission 
lines to supply other industries, is put at nearly 3,400,000 
dols. The power plants would cost 849,320 dols.; sub-sta- 
tions, 333,320 dols.; overhead construction, 1,854, 300dols.; ae 
electric locomotives and motor cars, 357. 650. dols.; a totai 
of 3,393,590 dols. The estimated saving in the cost of 
operating the railway would be approximately 265,690 dols. 
per cen cea or-7.83 per cent.-of the cost of electrification, 

supply of power to outside consumers at 

panes Sea sale of power to outside consumers would result 

in a . profit wufficient to increase the-return on the cost of 

electrification to 10.5 per cent. If the scheme is carried 

out some of the power would be used) to operate plants on 

some of the sugar estates, to supply vb be for the sewerage 
and for the lighting of the thoroughfares of Kingston and - 


in other districts. © 
Tue Hasti has bééi “considering a 


trical engineer, for the i 
generating station on a site near 
South Coast Railway at Bulverhythe. With a power 
station on this site water for condensing p — ean be 
fobtained from the sea;-and current can, be supplied in 
bulk or otherwise in an area including the borough. and 
extending to Rye Harbour on the East, Pevensey Sluice 
on the west, and to Tenterden and Cranbrook northward. 

Sir John Snell, the Chief Electricity Commissioner, has 
intimated that as the plant at the existing station was 
obsolete and the debt practically paid off, and as Hastings 
must have more power and were unable to obtain a bulk 
supply from any outside source, that it. would be correct 
for Hastings to establish a new station such as that pro- 
jected. Sir John @, new station with an 
ultimate. capacity. for a_15,000,to° 20,000 kilowatts, but 
that Hastings should-be content for the present to give a 
“supply to Bexhill-and the tramways; that the system 
should be changed from single phase 100 cycles to three- 

. | phase 50 cycles, and the Corporation would then be in a 
: | position to give an extended supply if necessary later, and 
that the local authorities concerned could, in the mean- 

time, be consulted regarding the supply in the wider argas. 
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The Petrol Report. 


Tue issue by the Board of Trade of the report of 
the Sub-committee appointed to investigate costs, 
prices and profits at all stages in respect of petrol, 
benzol and other motor fuels is an opportune publica- 
tion. The high price of motor fuels to-day is becom- 
ing an intolerable burden, and this journal has long 
been an opponent of the American Trust system with 
the asssciated attempt to secure industrial mono- 
polies. We believe that whatever force the arguments 
in favour of these huge combines may possess, there 
are the gravest objections to the control of any 
essential commodity being placed in the hands of a 
small but powerful group of capitalists, able to crush 
competition and to dictate the terms on which a 
particular product shall be sold. Unfortunately, the 
tendency to-day favours the extension of the Trust 
movement, and even in Great Britain, where hitherto 
huge trading combinations have been few in number, 
there is a trend of policy in that direction. It is a 
development which cannot be regarded with equani- 
mity, either by consumers or by manufacturers and 
merchants who stand outside the Trusts. That the 
present high price of,petrol is due to a certain extent 
to the existence ofja powerful combine is beyond 
dispute, and although it is true that the present short- 
age of supply in relation to demand is also a factor 
in the situation, the Sub-committee which has investi- 
gated the question has found clear proof that 
advantage is being taken of the growth of demand to 
raise prices to an undue degree. 

The situation will bear some examination. The 
plain facts of the case are that whereas ample supplies | . 
of petrol could,be obtained by large consumers in 
the period 1914- 15 at 54d. per gallon, the cost of 
similar spirit to-day is 2s. per gallon. This is an 
increase in price for which it seems apparent there is 
no adequate justification, and, as the report points 
out, the gravity of the situation is increased by the 
fact that practically all the sources, not only of 
supply, but of the machinery of transport and dis- 
tribution of petrol, are mainly controlled by the 
same interests. The Committee has gone very closely 
into the question of costs of production, transport, 
and distribution. It is admitted that it is extremely 
difficult to ascertain the prime cost of production in 
the United States, from which most of the supplies 
come at the present time, and of delivery to sea- 
board, but the Committee is satisfied that the 
average cost of production and delivery to steamer 
should not exceed £7 10s. per ton,,which is 6d. per 
gallon, whereas the present price appears to be 
1s. 6:4d. per gallon, f.o.b. New York. This is rightly 
stigmatised as a grossly excessive profit, and it is 
the more important that attention should be focussed 
on the price charged f.0.b. New York, as it regulates 
the export price in all other producing countries. 
With regard to transport, while the inquiry into the 
cost of running tank steamers is as yet incomplete, 
it is stated on. the authority of figures supplied. by 
the Ministry of Shipping that although to-day the 
average rate of freight is over 200s. per ton, the 
nominal market price of freights, if it be in excess 
of 100s. per ton, which is said to be a rate yielding a 
reasonable profit, cannot be regarded as any justi- 
fication for raising the price of petrol. A point is 
made of the fact that petrol sold in Great Britain is 
usually landed between three and six months before 
it is sold to the consumer, and that therefore the same 
period. should elapse before any increase of freights 
should be reflected in the price of petrol. On the 
subject of distributors’ profits, the opinion is expressed 
that they also are excessive. The conclusions stated 
in the report, although subject to qualifications in some 
respect, and although they have raised doubts in the 
mind of one member of the Committee that the policy 
advocated may result in this country being starved 





as regards supplies, are that the price of petrol is 
excessive, and that lower fixed retail prices should 
be made compulsory by Government action. Whether, 
as is suggested by some members of the Committee, 
it would be possible to arrange for action on similar 


nation. | lines to be taken by the Governments of other 


with | countries is somewhat doubtful, but it is agreed that 
an effort should be made to secure international 
agreement.. The fear expressed that the fixing of a 
lower price might make the petrol ring indisposed to 
do business in this country, need not, it is thought, 
be taken too seriously, as long as the fixed price 
allows a reasonable margin of profit. We hope that 
action may be taken on the lines suggested. 

There is, however, a far wider question involved. 
We have not merely to protect ourselves against the 
price manipulation of the petrol ring, but to give 
closer attention to the question of providing sub- 
stitutes for petrol which shall place British consumers 
of motor spirit in a position of greater independence 
than is the case to-day. It is to be deplored that the 
production. ofjbenzol, which during the war period 
rose to 42,000,000 gallons a year, has now declined 
to about 25,000,000 gallons. The decline in pro- 
duction, however caused, no doubt suits those 
interested in keeping prices at a high level. The 
statement that the charges imposed on the consumer 
are in conformity with the price of petrol and are not 
based on the cost of production, will not be contested, 
and it is to be regretted that the Anglo-American 
Oil. Company has secured interests in this country 
and is competing with the Nationa! Benzole refiners 
for supplies of crude petro). This policy, if persisted 
in, will, it is believed, end in the disappearance from 
the market of home-produced benzo! as a com- 
petitor to imported petrol, and the case of the home 
consumer would then be far worse than it is to-day. 
The fact that such fears have found expression in the 
report of this Committee emphasises the need to 
which attention has been so often directed in THE 
ENGINEER of taking steps to increase the supplies of 
power alcohol. It is recognised that the suggestions 
made in the report for price control are only pallia- 
tives and not remedies, and. that the only ultimate 
solution of the problem is to,be found in production 
in the necessary quantities of home or of Empire- 
produced power alcohol. This is apparently the only 
way in which we can rid ourselves of dependence for 
an essential commodity on foreign sources of supply, 
and of the evils of price juggling. We are warned, 
however, and the hint in this connection should be 
taken to heart that unless the production of power 
alcohol is controlled by the Government, we may in 
the future be faced with a similar monopoly to that 
which has been set up in the case of petrol. Let us 
in this new development be wise in time. If the 
present attenipt to hold a pistol at the head of users 
of petrol hastens the movement for assuring ample 
supplies of a substitute which can be produced as 
cheaply as alcohol, then out of evil some good may 
come. This nation is always at its best in moments 
of crisis, and it may well be that the policy of 
monopolists by throwing us on our own resources 
may prove to be a blessing in disguise. 


The Question of American Competition. 


Ir is now three or four months since the chairman 
of one of the leading iron and steel corporations in 
the United States ventured to predict a great boom 
in American industry, and particularly in the export 
trade of that country. There is no doubt that 
American iron and steel makers and engineering 
firms are anxious to retain not only the position which 
they were able to reach in international markets 
under the influence of war, but also to obtain a greater 
share in the foreign trade im iron and steel and engi- 
neering manufactures, especially on the Continent 
of Europe. During the past twelve months the 
western part of Europe has been, and is still, being 
canvassed by American steel, engineering, and motor 
car makers, whose advertisements occupy a prominent 
position in the columns of daily newspapers published 
in Holland and Denmark, and to a lesser extent in 
Norway and Sweden, although well-known British 
firms by no means display a lack of enterprise in the 
same direction. The American exports of iron and 
steel were formerly largely controlled by one big 
corporation representing nine firms, but a recent 
combination composed of eleven firms having an 
annual production of over 12,000,000 tons of steel 
ingots, is now also seeking to gain a dominant position 
in the markets of the world. Both of these combina- 
tions have established offices in Scandinavian coun- 
tries, whilst various engineering firms have appointed 
agencies in these countries or sent engineering 
travellers to them. In this connection we may 
fittingly allude to the recent action of a leading 
American locomotive firm which sent a representative 
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to the Hague, where he offered to quote prices, not 


only for locomotives and parts, permanent way 
materials, and complete repairing shop plant, but also 
for all kinds of machinery, including machinery for 
treating sugar, rubber, coffee, and cocoa nuts’ in 
tropical: countries.’A similar instance occurred 
recently: at Stockholm, although “in: this: case ‘the 
question’ concerned motor cars. We may ‘mention 
here that American motor cars shipped in constituent 
parts are now being assembled by the branch of an 
American company at Copenhagen. 

If we now refer ‘to the situation of foreign trade in 
the first complete twelve months after the signature 
of the Armistice, we find that the American exports 
of iron and steel experienced a decrease im the calendar 
year of 1919 as compared with the preceding year, 
whist the imports increased. | The exports, ‘which 
reached the considerable ‘total of 5,338,000 tons-in 
1918, declined to 4,386,000 tons last year, being’ a 
diminution of 952,000 tons. The reduction was due 
entirely to the fallin the quantity of semi-finished 
steel sent out of ‘the country for the account’ of 
Allied nations ; or, more correctly stated, the exports 
of semi-finished steel receded from 1,789,000 tons in 


1918 to 258,000 tons:in 1919. ° On ‘the’ other ‘hand,’ 


the imports inereased from 179,000 tons in 1918°to 
322,000 tons last year, the augmentation ‘being 
aecounted for by purchases of scrap and pig iron. 
It will be seen that the adverse figures on the balance 
of imports and exports-amount to 1,095,000 tons for 
the past year. If the American statistics are con- 
trasted with those for Great Britain it is found that the 
British exports,showed a gratifying recovery for the 
first year after|‘the end of active hostilities. The 
exports’ rose from 1,618,000 tons in (1918 to 
2,254,000 tons in 1919, being an advance of 636,000 
tons. But:as the mports mereased from 342,000 
tons to 618,000 tons m the two years respectively the 
net augmentation on the balance of imports and 
exports works out at 360,000 tons to our advantage. 
This result is very encouraging in a year when, in 
some cases, many months were occupied in changing 
over from'war to peace production; and notwith- 
standing the unsettled state of the labour situation 
and the difficulties experienced in obtaining adequate 
supphes of coal and coke. The figures in the case of 
machinery are also hopeful for us, although a strict 
comparison between Great Britain and the United 
States cannot be made: It may, however, be men- 
tioned that while the exports of machinery from the 
latter country increased in value in 1919 by 34 per 
cent., the British exports advanced in tonnage’ by 
65 per cent. as contrasted with the preceding year. 

The question naturally arises as to whether it is 
possible on the basis of the results which were 
obtained last year to form any conclusions as to 
future prospects, in face of the increased compe 
tition on ‘the part of American iron and ‘steel 
and engmeering works. Our American friends have 
secured a great’ hold’on international markets utider 
the abnormal circumstances of a world-wide war and 
have thereby become enormously enriched. But, 
though peace prevails, the conditions throughout the 
world have not beeome normal; and probably will not 
do so before a few further years have elapsed. In the 
meantime a great international demand will. con- 
tinue fo exist for iron and steel and different Classes 
of machinery for works of restoration and. reconstrue- 
tion 1p various countries, and to,satistying the require- 
ments of other nations, whose orders had necessarily 
to. be postponed owing to,.the . impossibility, »of 
making delivery during the war and since the end: of 
hostilities... It is safe,: we believe; to conclude, that 
we shall obtain. our fair, share of this. world,.trade 
asin. former years. In. fact, the figures,, quoted 
above show conclusively that we have already. been 
able to make a/fresh and favourable start in the 
resumption of our former position in the markets.of 
the world. But the present: high prices .tend.;to 
facilitate American competition in external markets, 
except where. the rate of exchange. exercises an un- 
fayourable, influence _ upon, prospective . customers. 
The Americans are, willmg, gainers, but. bad losers, 
and when prices.are no longer profitable to them they, 
do not want the business ;, they refused to sacrifice 
profits in former years for the maintenance. of. trade, 
and they will not, surrender.their.war profits for this 
purpose either, now,or, in; the; near, future. .,,With 
improved organisation..we iaay fairly -hepe.to 
strengthen considerably our iudustries .both ;in; the 
home and export, markets, and we have nothing,,to 
fear from -honest, straightforward. rivalry. from any 
source whatever, provided that industrial peace.(is 
maintained... Indeed, the amount, of work available 
in the world is so enormous that international eom- 
petition fo secure it should be inconsiderable for a long 
time to come. 











Random Reflections. 
[THIRD SERIES. ] 


In every. age, and in every calling, 
men of learning have affirmed that 
certain things could not be done, 
and intrepid “‘ fools ’’ have stepped 
in and done them. ‘The chagrin which science suffers 
under such buffets is not long-lived ; the wise. men 
immediately set about. explaining how the impossible 
has_been achieved, and forgets their disgrace inthe 
exercise Of éxposition. “Science itself is but little the 
worse for the contretemps ; its reputation is proof 
against such mishaps, and it is the-first to put to new 
uses ‘the trath which but-a short-time before it had 
refused to believe. The real sufferers are the ignorant, 
for;~having~ once found~the~expert™ tripping, “they 
withdraw their faith and give themselves over to 
wanton credulity. It is certainly better, in the end, 
to err from knowledge than to sttcceed from ignorance, 
for the former stands at least. upon a basis of reason 
and the latter on the shifting and uncertain ground of 
a denial of reason. - A’few weeks ago there was not a 
little stir caused by the announcement that mysterious 
signals were heard by “wireless” operators. The 
experts refused to express afiy opinion ‘as to the 
origin of the messages, but it is safe to assume that 
they never doubted that they had a terrestrial origin. 
That was far.too prosaic an. explanation for the 
sensational Press—nothing less than messages from 
Mars, would satisfy its craving for, something, extra- 
ordinary: It will not, we are sure, be turned from 
that attitude by the reproof which, Mr. ,Cambell 
Swinton administered in.a lecture at the Society of 
Arts on Friday last, and it will not be at all alarmed 
by his statement that twelve million million horse- 
power would be required to transmit wireless messages 
across the fifty million odd miles of intervening space. 
It willsay thatno earthly mortal cantell what forces the 
Martians may be able to develop, or what appliances 
better than ours they. may possess, and will in general 
shelter behind the familiar advice to “‘ never, never 
doubt, what nobody is sure about,”’ refusing to accept 
the opinion of the,expert because experts before now 
have been known to be wrong. We wish it might be 
otherwise ; we wish people would content themselves 
with the real wonders of science, great enough in all 
conscierce to satisfy the most exacting, and not 
regard it as a kind of conjuring entertainment which 
can only maintain its reputation and attract audiences 
if. it is for ever introducing‘new and deeper mysteries. 
Some, a few, scientists may enjoy the flattery of 
those who are ready to credit science with the power 
to achieve the impossible, but by far the greater 
number adhere to the rock on which science is founded 
—that belief must be based on reason—and abhor 
the credulity of ignorance. 


+  * * * * 


THE proposal) to. centralise: the 

The apie! cena of. scientific | investigations 
R i in India has. drawn. to Nature. two 
letters, which, coming. as, they do 

from eminent scientists, cannot be.denied attention. 
The first is by Professor Soddy. His attitude towards 
the whole question of the organisation of research 
can best be exhibited by a few quotations. The 
proposal means, in his view, “ effectually killing ‘all 
initiative, enthusiasm and ‘liberty of action on the 
part of those actually carrying on the investigations,” 
which is “‘ perfectly im aceord with what has happened. 
in. this country since, in an evil day, the Government 
assumed, the . control of ..scientific .and industrial 
research. Under such a system. there seems 
every inducement for men of originality and scientific 
ability to give the service a wide berth. . . . The 
erying need in India, as everywhere, is for men of 
high calibre and honest, independent mental outlook, 
anxious’ only to-seeure favourable conditions under 
which’ they may be left free to pursue their creative 


A 
Message from 


work, and, this being secured, careléss of wealth, | 


rank and power, save as the necessary. antecedents 
to the essential conditinns.’’ . The letter, concludes 
with a brief but scathing comment.on the powerless- 
ness; of learned societies, and @ warning to scientists 
that ‘unless they band, together and take action, 
they will see their interests sacrificed to the ambitions 
and love of power of the few.” The second letter is 
by. Dr. A. B. Rendle, of the Natural History Museum ; 
it takés a similar line. “‘ There! ‘iviay have been,” 
writes Dr: Rendle,“ Some waste ‘ofseffort in: the past 
both, at home and overseas; owing to insufficient 
co-operation between men of science working \in- 
dependently, but, this. is, a, matter for workers to set 
right. among themselves, and will not be mended by 
an organisation conceived on the lines of a German 
military system. Further, it is unlikely, that the 
best men will be attracted to work ‘under such 
deadening conditions.” Dr. Rendle: recognises that 
grants of money by the State for research work are 
necessary, but ‘he ‘thinks! the employment of such 
grants) could be ‘efficiently controlled by carefully. 
selected boards of trustées, the scientific work being 
left. to the. unhampered initiative of the scientific 
staff. under /a head specially..suited to; the; character 
of. the work... We. doubt if any. comment. on these 
two letters could add to their force. Both writers, 
it will be observed, insist on the need that scientifie 





investigators feel for unham ered action, and anyor 
wha hase out rebbhrofl' wore bf however humble 


a nature, will, agree with them. _ But if.the State is 
going to:pay the piper, it will insist on having a voice 
in the selection of e tune,, Absolute independence, 
however desitable'it maybe, is only possible when, 
as does occasionally happen, the researcher is a man 
of means of 18, supported by others who place implicit 
trust in him. That is not the way of States ; they 
may trust men with their reputations, but never with 
their purses. aE 


sk & & & 


one time it seemed that apprei- 
p in the engineering’ trades 
fi ak into desuetude.’* On the 


ee: 
. tices 
Prentices. was, 
ta one parents were more 
anxious that their boys should earn’ money than that 
they should learn: trade ;-.and,,on the other, em. 
ployers were not loth to rid themsélves of the respon- 
sibilities of ‘‘ masters.”” It must. be admitted that 
the change: in. workshop methods has greatly dimin- 
ished “the neéd for the’ careful and’ prolonged training 
in eraftsrnanship through which, fifty years ago, 
*prentices had. to pass. sual skill is HOW Of rela- 
tively little importance, and themoré and more muss 
production; with -its highly specialised Jabour, is 
developed, the mops more-easy; will it be for boys 
and girls to reach proficiency, with, little or no traininy. 
It cannot. be said, then, that apprenticeship is any 
longer a necessity to those who desire to make a living 
by handicraft, and if other motives did not call for 
consideration, there would be little or no need for 
the maintenance or revival of the apprenticeship 
system. It is because.a new sense of the duty of 
employers to young people has arisen that something 
akin to the old plan is being restored. It is now 
recognised that the laxity of the bonds between an 
employer and his boys ‘was good for neither. The 
fact that the lads could come and go as they pleased 
encouraged restlessness, and not infrequently in- 
subordination, which had a bad effect on character, 
whilst the employer, free from all responsibility to 
the lads, could not or did not take those steps which 
were necessary to bring on good types of men. 
Gradually, a. better eourse, of action has gained 
adherents. ‘The best employers now take an active 
interest ir the welfare and training of their boys, and 
in the near future, when the new Education Act 
comes into force, all will be obliged to provide for the 
education of the youngsters. It is a natural corollar) 
to these circumstances that employers should desire 
to see some sort’ of contro! restored to them, and we 
are not Surprised that the ial <ommittee of the 
Institution’ of Naval Architects which has been con- 
sidering this matter—and Whose report we print on 
another page—should recommend wherever possible 
the use of indentured apprenticeship, or at least ‘a 
definite i Arelbtading bakwecs all the parties con- 
cerned, involving direct obligations on both sides.” 
We have always held fast to our belief in apprentice- 
ship—even the ““ gentleman réntice ”* we have 
deemed ‘not as bad as he is paitited—and we welcome 
this recommendation of as shréwd "a set of employers 
as may be found in Europe. ~ 
(Di Ot) ae be 
in a leeture on ‘sources of energy 
which he delivered at the Society 
of Arts recently, Sir Oliver Lodge 
alluded “half jocularly to the pro- 
posal that discarded battleships should be attached 
by long arms. to shore stations, and by their rise and 
fall with the tides generate power. The author of 
an artiele in the house organ of a. well-known engi- 
neering firm about ‘fifty miles from London revives 
the-suggestion, “and-works~out~ its “arithmetic: But 
we fancy he has fallen gute pnot; uncommon fallacy 
which it may be profitable to expose. He assumes, 
as .many others have done, that if a weight—say, a 
vessel of 50,000 tons—rises and falls with the tide, 
50,000 foot-tons of work..are recoverable for every 
foot it moves vertically, either up or down. A very 
little consideration will show that the facts are very 
different. To begin with, take the case of the rising 
tide lifting the vessel. It is obvious that. the work 
the tide expends onthe vessel is precisely the amount 
needed to lift it; in other words, there, is none left 
over for the use of man. ‘To get 50,000 foot-tons of 
work for every foot rise, we should require a, vessel 
that weighed nothing and displaced’ 50,000 tons of 
water. Such a vessel would give an available upward 
thrust of 50,000 tons: ' Now consider the reverse 
action. When a vessel weighing 50,000 tons is falling 
with the tide, it looks at. first sight as if it would 
exert a pull of 50,000 tons, but, of course, it does not 
do anything of the kind. It is easier, perhaps, to 
fallow the action on a laboratory scale... Let us 
picture a tall vessel containing water, with a vertical 
float floating upright in it and attached to the arm of 
a balance. To the opposite arm hang a’ weight a 
trifle less than that of the float when weighed in air 
and allow it to rest on a support. It is perfectly 
clear that if we now run off the water from the con- 
taining vessel the float will not follow it until all the 
water has gone. If the counterweight is half that of 
the float, then when a moiety of the float is out of 
water it will begin to fall, and not before ; if it weighs 
a third, then when one-third emerges the float will 
overbalanee, the counterweight, and so on. . Hence, 
in general terms, the’downward force when a rect- 


Tidal Power. 
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angular float isfalling is‘ proportional to the amount 
of its emeérsion above its natural draught, \and the 
upward force, when ‘it is rising, to the: amount of its 
immersion below’ its natural draught.’ As long as"a 
vessel rises or! falls‘ at its natural draught) it éxerts 
neither an’ Upward ‘nor downward force. \'The force 
is equal to’ the enange of ‘huoyancy—either ‘plus ‘or 
minus—-and ‘no more, ‘so that to get’ 50,000 ‘tons 
pressure from a’ 60,000-ton ship, it would either have 
to be wholly @ir°’borne' ‘or’ so far immersed that ‘it 
was difplacing 100,000 tons’ ‘of water. ; 
o° Ve oer 


The’ Iv. was, Clerk. Maxwell, | if...our 
H memory serves us, who figured.the 

ps seer particles of a) gas as demons. 
Stream. ; 

Tt is not a long step from gases to 
fluids, and @ not_much. longer one from demons to 
human beings, when the matter in hand is the loading 
of trains or omnibuses or the rapid movement of 
crowds. \Phierévis, theny we snbmit, little Réasob why 
a body of people in motion should not be regarded 
scientifically and mathemétically just as a body of 
water or @ Volume of gas is regarded... It is true the 
individuals have, the. power, of volition; but it. is at.a 
very low vadlue,s@ Jong..way.'“* below par,” /when a 
dense crowd is surging through the gates at a football 
mutch or bemg. hurried ‘on’ and ‘off underground trains 
by the chartered hustlers. “We may, we think, regard 
the coefficient of volition in such circumstance as 
negligible, and we may consider the units in the crowd 
as possessed of no more personality than Maxwell’s 
demons or particles of water. Our drift will now be 
obvious. , If weiwish to guide gases or liquids in a given 
direction ‘with the least. loss of power and the least 
generation of friction and heat, we send them through 
passages of correct stream-line form. ‘Why not take 
the same course with human crowds? Why not, 
instead of as now, directing them throngh orifices 
which defy all the tenets of liquid-flow, provideproperly 
shaped exits and entrances at our stations, at our 
theatres, our racecourses, show grounds, football fields, 
Mallaby Deeley's, cinemas, &c. &e.? Consider the case 
of the barriers at a railway platform.’ A ‘erowd 
collects outside them waiting for the gates to be opened. 
As soon as ingress is permitted, the progress of those 
nearest the passage is interfered with by the side- 
ways pressure of those on the wings, and the crowd 
passes through the opening with jostling discomfort 
and inefficiency. -On the other side of the barrier, 
instead of spreading out in easy curves, a turbulence 
immediately inside the gates is set up, and further 
impedes the flow.’ If in the place of these inefficient 
orifices, passages of correct form, based on ‘human- 
flow, were put up, ’tis ten to one the crowd would 
get through more quickly, and with less inconvenience, 
One of the laws, of liquid-flow is, that.in a narrowing 
passage the velocity increases and the pressure falls. 
Could anything be more-desirable in acrowd.? The 
individuals would’ pass more rapidly through the 
barriers, and, instead of getting a ‘final squeeze as 
they do now, just at the mioment when they are 
searching for their season tickets, they would find 
the pressure around them decreased.. We commend 
the suggestion to, railway. managers....Its. adoption 
might be the first step towards the development of a 
science. of crowds. 





New. Zealand and Her Resources, 


One of the best collections of articles’dealing with the 
resources of 
been our fortune to encounter has recently’ reached 
us with the issue for November 29th last 
Zealand Herald, of Auckland. 
embodied a forty- illu i 
Supplement, which is sai¢ 












of its dust-which had up-till recently been regarded, as 
of little valueand even, ofthe earth. adhering to .it,. by 
distillation... This low-grade gum, its dust-and adhering 
earth, which isknown te the bushmen as pukau, readily 

ields, to distillation, and from a ton & it as much as 
75 gallons of oil can, it is said, be produced. ' The vil, 
when separately distilled, yields, according to’ the New 
Zealand Herald;’'** fraetions «ft motor spirit of a high 
grade,’ a valuable substitute ‘turpentine; a solvent oil 
which readily dissolves rubber, a valuable oil paint specially 
for interior work, and: asvarnish,oil.for which Kayri gum 
is noted;??, . Ex, ‘ what,is.the total area, known to. be 
covered by the Kauri gum swamps is hot stated, but 
‘apparently one company alone owns some 40,000 acres, 
while the Government some 100,000 more. 
Taking the combined area, 140,000 aeres, and. allowing 
500 tons per acre anda yield of 75-galtons, the total 
quantity of oil available from those two sourcés-alone 
would appear to 5250 million gallons. Whether or not 
that calculation will be-proved by experience to be any- 
where near the truth; it, at any rate, seems clear that in 
the Kauri gum New Zealand possesses 4 very.valuable 
asset, of which it is evidently determined to make full use. 
The total value of the Kauri gum exported to date is, 
it is explained, about £18,500,000. LA 

Then, as regards matters of more direct interest to 
engineers, we are told that a large proportion, of the 
machinery and fittings required for freezing and other 
works is made in the country from designs of New Zealand 
origin, and boilers are also built for various purposes. 
Agricultural implements and ma¢hinery made on the 
Islands find a ready market, because—specialcare is 
bestowed upon furnishing what is required for special 
purposes and localities, ; 

The New Zealand Government Railways Department 
not only builds some of its hi -class locomotives 
as well as its coaches and wagons, in its-own-werkshops; 
but it can-call-upon local engineers for locomotives built’ 
to its own specifications. In faet, an order.for twenty. 
locomotives for the Government Railways was placed 
with an Auckland firm towards the end of last year. 

Lead, zine and galvanised iron plumbing goods, and 
lead piping in increasing quantities are made in New 
Zealand. Portland cement of high quality is also manu- 
factured, and the home production is.said almostto have 
supplanted the imported article. 

Turning now to precious metals and minerals; we find 


that during the years 1853-1916 inclusive gold to the | 





the Dominion of New Zealand which it has | 


total valuc of £85,847,675 was won. The total represents 
an average of about 14 million pounds sterling per annum. 
Of silver, a quantity to the value of some £3,000,000 has 
been sent out of the eountry to date. Coal varying in 
quality from anthracite to lignite is present in many parts 
of the Islands, the total value of the quantity won to date 
being just over £25,000,000. The annual consumption is 
about 2,500,000, tons, and normally from 10 to 15 per cent. 
of that quantity has to be imported. According to the 
Government geologist, the proyed and probable coal 
resources in New Zealand are as follows :— 


Proved. Probable. 
Million tons. Million tons. 
Anthracite .. Very little Very little 
Bituminous .. .. i.._874.4. 477 
Semi-bituminous .. .. 114 .. .. ../ 341 
Brownecoal .. .. > | ere ae 
Lignites Oe: eS ee 


Apparently, however, the figures of the probable exist- | 


ence of coal"are regarded as being on the optimistic side, 
especially as much of the coal is considered to be un- 
mineable. Moreover, the output. has been steadily 
decreasing of recent years, though there were temporary 
increases in 1913 and 1916, and it is looked upon as possible 
that the proved resources will be exhausted within the 
century. This anticipation accentuates .the, necessity 
for the more extended development of water power, of 
which we shall speak presently. 

Iron ores and sands are abundant. At Parapara, for 
example, there are deposits'of ore estimated to: amount 
to 64;000,000 tons of 51 to 56 per cent, iron, Yet no iron 
on any. important scale,is made, in spite, of the fact, that 
the Government offers bounties of 12s. per ton on pig iron 
and £1 4s. per ton on puddled iron bar and on steel made 
from. New.Zealand.ores.or iron sand..Up to the present, 
however, though many experiments have been made to 
smeit commercially, the metal has not been produced in 
quantities sufficient to influence the importation of iron 
and steel in pig, bar and sheet form from the United 


om and other soureés 6fssupply. Copper is found, 
ee teamuitics, the totel yield 















newspaper production but in comparatively 
certainly @ most f to date having a value ¢ . The following 
mass of data which table gives the values'¢ various minerals 
culling the informati to date :—- : 

Although the f . 3. 






















cattle, &c., undow 
output, they by1 
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which may be reg 
of dried milk, ¢ 

Jams, preserves anc i 
facture of jewellery, { 
and size, tiles and drain 

acids, service and sport 


so great as it was, for ti 
— is likely apparen 

or some years to con 
is rapidly diminishin 
Kauri forests 4 r 
of what is kmown as 
of the De 
the tree ig 
substance is used for numerous , including the 
making of liféleum and varnish. Taleed: it pape) to be 
most economical material for the latter purpose, as well 
as being the easiest to use. The Valtie of the guin exported 
had variod from some £400,000 to £550,000 for some 










years before the war, and though’ it fellvoff somewhatiini}: 


1915, 16 and 17, and very considerably in 1918—when 
the figure was £157,313—the trade in it is picking up again, 
and for the first, eight. months of 1919 gum to the value of 
nearly £167,000 was.exported,. , 

A comparatively, modern. development of the Kauri 


gum industry has been the local treatment of the material, 
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‘for considerable won + more use 
erto been made of the large resources in water 

‘ ch the Islands abound. It is true that = 
er is extensively employed in mining operations, but 

e hydro-electric installations are astonishingly few. One 


of the most important is that which derives its motive 


power from Lake Coleridge. The installation is at present 
of 8000 horse-power and energy is transmitted to Canter- 
bury and also to Christchureh—a distance of 65 miles— 
the line voltage being 66,000; Another noteworthy hydro- 
electric power station is that on the Waipori River, 32 miles 
from.<Dunedinz » dt.also; has a capacity of 8000 horse- 
wer. Then there are a 9000 horse-power plant at 
orahora, near Cambridge, in the North Island; a 
675 horse-power plant at Kanieri Forks, near Hokitike’; 
third. of 300 Korse-power, on the Fraser River, near 
Alexandra;' ‘the two ‘latter being ‘in the South Island; 
With these exceptions, apparently, there ‘are, no .hydro; 


electric generating plants of any magnitude in the 
Dominion, , following table the ac horse- 
power prep ic tt wih indie id Z teckmeas * mat 1916, 
1917 and 1919, and the various districts in which it was 
distributed :— 








1918. 1917. 1916. 

Auckland 6 9.0) 4 cs RGB 5, 16,206... 12,163 
Hawke's Bay’ ....-/ =. 90...) 65. 35 
TRTOMONE ony 35 tn og. eee 3,122 '.. '2,968 
Wellington =. .'.) 149°. ABO m1 
Marlborough 40) 40 5 1 BB ws 124... 291 
Nelson ee Re ae et 583 
Westland... . as > a 3,609 .. 3,579 
Canterbury ...'.. «5 12,468"? (9,040 1.9642 
Otago.. .. .. .. .. 10,625 .. 10,789 .. 10,735 
Southland vi. St te 2.2088 .. 1,981 
“Totals 22 °°. 48,486... 45,140... 42,618 


‘The-undeveloped- water power is described as ‘ prac- 
tieally unlimited.’’ The principal sources in the Auckland 
province are the Wairua Falls, 16 miiies from Whangerei ; 
the Okere Falls, 25 miles from ; the Huka and 
Aniwhaniwa (Falls and the Aratiata, Orakeikorako, 
Atiamouri, and Horahora Rapids, on the Waikato River. 
Extensive s0urces of power are also available in the 
Hawke's Bay, Wanganui, Taranaki, Wellington, Nelson, 
Westland,~Canterbury, Otago, and Southland districts. 
Some of these sources of supply are described as, being 
suitable for general industrial development, but those of 
the largest potential ¢apacity are, as a rule, in the unsettled 
portions of the South d, near the deep water sounds, 
and are more partictlarly suitable for utilisation in con- 
nection with. electro-chemical or electro-metallurgical 
industries. = 

It is €uridus that more advantage has not hitherto been 
taken of these and other sources of power. which apparently 
would provide more electrical energy than would he 
required to.meet.the domestic needs-of the whole of the 
inhabitants of the Islands, as-well as the requirements of 


| their industries, It is interesting to note, however, that 


the Government has now taken the matter up and is 
developing a comprehensive scheme for the supply of 
electrical energy in the North Island: ~The proposal 
involves the utilisation of three main sources, viz., the 
Arapuni Gorge for the Auckland district, the Mangahao 
River for the Wellington district;"and=Lake Waikare- 
Moana for the Hawke's Bay district. The first is expected 
to-yiéld 162,000 horse-power ; the second, 40,000 horse- 
power at the commencement and 136,000 horse-power at 
a later date; “and the third, 24,000 horse-power. The 
total horse-power eventually to be obtained under the 
Government schenie is therefore some 322,000, or about 
seven times the total installed in 1918. 








STORING LOGS. 





Loes stored on skidways or left in the woods during the 
summer months may be damaged in a number of ways, 
pringipally through sap-staining, insect attack, decay, and 
checking. Certain species of wood are more susceptible 
to injury than others, and the extent of the injury is also 
dependent upon the time of cutting, the climate, and the 
storage conditions. The possib’e financial loss and 
amidunt which can profitabiy be expended to prevent it 
will be influenced by the vatue of the logs, the purposes 
for which they are to be used, and the probab!e extent of 
the injury. Where conditions permit, one or more of the 
following methods, described in the Bulletin of the Hydro- 
Electric Commission of Ontario, may be found useful in 
minimising the loss. 

Storing under water will prevent ‘‘ blue stain,’’ check- 
ing, insect attack, and decay, except that logs in sea-water, 
where ‘itiiaritie “borers "are active, would be subject to 


nate wetting and drying, however, favour decay. Storing 
on skids in such @ way that the air can circulate freely 
around each log wil) ‘prevent the accumulation of moisture 
and! thus retard decay. ‘Such storing, however, is liable 
to‘inerease checking, and, unless the: bark is removed, will 
have little ‘effect:in preventing insect attack. The skids 


should timated where there is good air circulation, and 
bes ised off the ground. Weeds and brush 


they should be rai t tk 
should be cut down. Peeling the bark completely from 
the logs will do much to eliminate insect attack and retard 


lf the logs are pecled end. peonery Jace on skids, painting 


danger from decay or sap stain. 
A yellow « ‘or barn pai gin? fairly well for the 
purpose. Painting the “piled withfncke with coal ‘tar 
creosote will be useful in preventing sap decay, and if 
applied soon enough’ may be effective in retarding sap 
stain. Any grade of creosote in common |use for wood 


All the methods idesoribed, except water storage, may be 
employed at the same time, and to, good advantage if 
circumstances justify the expense. 


‘A PECULIAR bo) ie gg bre of wind motor, which has 
been put to work in the Argentine, is deseribed in a recent 
issue of an American contemporary, The object of the 
inventor was to obtain a reciprocating motion for pumping 
without. the intervention of a evank _ An, arm copnnle of 
rocking up. and down, in.a vertical. terminates at one 
end ina pa oy a with the apex pointing away from 
the arm.trunnion. A horizontal axle passes through the 
apex, and carries, the working vane of ‘the motor, which 
lies inside the triangle. '"The opposite’ end of the rocking 
arm is connected with the pump. Supposing the arm. to 
be at the top of its'stroke; the vane will lie on the bottom 
ef the triangle. The wind, blowing towards the apex, will 
react on the vane-and force the arm. downwards, while 
the momentum of the movi ‘'s will carry them on 
until. the wind gets underneath the vane. ‘The vane will 
then be blown to the opposite side of-the triangle, and the 





reaction will start the return stroke. 
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The T.S.S. Curraghmore. 


No. IU. 


In our issue of 20th February we gave a general 
description of, the London and North-Western Rail- 
way Company’s cross-channel steamer Curraghmore. 
We now proceed to refer to the machinery of the 
vessel. 

The machinery of the Curraghmore, the arrangement 


the good fore-and-aft passage-ways are clearly shown 
in one of our Supplements, and on page 248. Normally 
only four of them are used at a time, and, as the 
air pressure @n the closed stokehold is ‘only 
three-tenths of an inch, even they are not run 
very hard,.so. that with even. reasonably good 
coal the fireman will have quite an easy time, of 
it, and, as there are three fans provided, they, too, 
are not overworked. With one boiler always laid 
off, the greatest care and attention can be given to 
this sensitive part of the ship’s anatomy, and experi- 
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T.8S. CURRAGHMORE—FORCED DRAUGHT FANS 


of whichis very fully shown in our Supplements, con- 
sists of two sets of single-reduction gearing Parsons 


turbines, the high-pressure turbine in each case driving | 
one pinion and the low-pressure the other. , The pro- | 
peller shaft runs normally at about. 255 revolutions per | 


minute, with a 10 to'1 reduction fromthe ‘turbine 
shafts. The astern turbinés are of sufficient power 
to bring the ship to a’ stop ‘from full speed in three 
and a-half times her own length. Manceuvring’is 
effected by means of Cockburn’s, manceuyring valves, 
which are, we suppose, about. the acme of si 
only a single wheel to turn instead of, as with the old 


reciprocating engines; a wheel and a lever and then | 


perhaps a couple ‘of smaller levers forthe starting 
valves. A Denny 


the lines of the inall, is fitted to prevent racing: 


All we, need. say about the Michell thrust block is | 
that it makes itself conspicuous by the very small | 
amount of space which it takes up. The auxiliaries | 


are arranged so that each side of the centre line of | 
the engine‘room is an exact duplicate of the other, 
except for the addition of an Oddie oil pressure pump» 
for the Stone-Lloyd bulkhead doors, which is placed | 
on the starboard side. One alone of ‘the Weir:feed | 
pumps is sufficient for all the bdilers, and the other is | 
a standby. We rather like the form of the eduction | 
pipe, which widens out from, the turbine to the,con- | 
denser horizontally instead of vertically, and not only | 
distributes the steam well over.the whole length of | 
the condenser tubes, but does away with, the. im- | 
pression of ‘bulkiness which this part usually ‘gives. | 
Two completely independent electrie generating | 
sets driven by de Laval turbines are placed on the 
top platform, each set being capable of supplying | 
all the current required at atime. There is an auxi- 
liary Blake boiler in the after stokehold for use when 
the main boilers are not under steam. 

Perhaps the most interesting feature of the whole 
plant is the introduction of the water-tube boiler. | 
Fiveof thesegentratorsofthe Babcock and Wilcox type | 
are fitted, three inthe; forward, stokehold and two in | 
the after stokehold, supplying steam at 
pressure. The compact way in which they fit in and | 


licity—_ 


governor, ‘which appears to be on | 


ence up to the present has been most satisfactory. 
|The only problem appears to be the difficulty of 
eliminating air from the steam, which is apt tofeause 
pitting in the drums. In spite of that, the London 


It may not be generally known that at Holyhead 
the company possesses such a complete set of shops, 
so well equipped with machine tools, &c., that its 
ships are never sent, away for repair or overhaul, al] 
the work being done on the station. It also possesses 
a very fine twin-serew coaling barge fitted with the 
Holland-Johnston, system of mechanical elevators 
capable of coaling the ships at the rate of 300 tons per 
hour with the two elevators, When we visited the 
| port, the Curraghmore was not due in till 11.45, and 
| sailed again at 2.30, during which peried she had to 
| be coaled for the round trip, so that the need for rapid 
| coaling will be realised, especially when it is remen- 

bered that there are not only the Dublin and Greenore 
er boats to be dealt with, but also five 14 tv 
| 17-knot cargo boats as well. 








| 





| A British “ Twin-six” Motor Car 
Engine. 


| A ‘TWELVE-CYLINDER engine for touring cars, which 
| presents several novel features, has been designed by Mr. 
| W. L. Adams, of the Laxtonia Engineering Company, 
| Burton-street, Peterborough, who has, since the infancy 
| of the automobile industry in this country, been responsible 
| for.a number of engine designs for both car and aero work. 
‘rhe first experimental engine of the new type has not yet 
been completed, but its special points are, nevertheless, 
pick of description and comment even at the present 
stage. 
The engine is probably unique in twelve-cylinder design, 
in that the two blocks of six cylinders have an angle of 
| 30 deg. between them. This arrangement, while it does 
not provide the uniformity of impulse obtained from 
a 60 deg. twin six, makes an engine more suitable for auto- 
mobile work owing to its compactness, which is further 
enhanced by the tact that the cylinder blocks are cast 
with the main portion of the crank case as a single unit in 
aluminium. The 30 deg. setting also simplifies the design, 
as it enables a single overhead crank shaft midway between 
the two blocks to operate all the overhead valves, both 
inlet and exhaust, through the medium of rockers. 
Another noteworthy feature lies in the crank shaft, 
| which has only three throws and two journal bearings, 
| the latter of the roller type. It is a massive unit, however, 
| having crank pins and journals of 2jin. diameter with 
| 1}in. hofes bored through them, while its unsupported 
| length amounts to but 20jin. It is submitted that the 
| dimensions of the shaft fully justify the use of but two 
| bearings, for the individual impulses are of comparatively 
| small magnitude, the bore and stroke of the engine being 
| 3in. by Sin. 
| The main aluminium casting is fitted with steel cylinder 
| liners inserted from above, These liners complete the 
| water jackets, and’are therefore in contact with the water 
| throughout practically the whole of their length. At their 
_ lower ends they are threaded where they project through 
| the bottom of the jacket, and are provided with castellated 
nuts which, when tightened, make water joints top and 
| bottom, the upper end of each sleeve having a flange 
which is drawn down into a groove in the aluminium. 
| .A detachable cylinder head is fixed over each block of 
| cylinders, and carries the overhead valves, As usual in 
| this type of construction, brass and asbestos gaskets are 
placed between the heads and the cylinder blocks, with 
| ports for the circulation of the water between the two. 
An exhaust manifold is bolted to the outside of each 
cylinder head, but the induction pas are formed in 
the heads themselves and lead back to the rear end of the 
engine, where a short Y branch connects them to the car- 
buretter placed over the fly-wheel. 
Each block of cylinders is staggered in relation to the 
| other to the extent of **/,,in., which allows the connecting 
| rod ‘of! Opposifig pairs to lie side ‘by side without their 


| 
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CRANE-SHAFT OF 12-CYLINDER MOTOR CAR ENGINE 


and North-Western Railway Company is to be con- 
gratulated upon having become possessed of what 


180 1b. promises to be a very satisfactory, economical, and 


trouble-free ship. 


| being offset in relation to"the piston centres. Each crank 


pin has left on it in machining two circumferential flanges, 


each of the outer grooves thus formed rerving a6 the inner 
race for the two roller bearings of companion connecting- 
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rods. The crank pins, it need hardly be said, are case- 
hardened and ground, 
revent axial movement of the rollers, and are prevented 
from moving endwise by the big-end bolts standing proud 
within the big-end bore, the projecting portions engaging 
with notches in the outer races, 
The two journal bearings, together with a ball thrust 


From the intermediate wheel of the distribution gears 


The, outer races are grooved to | a transverse shaft is driven, and: serves to actuate the oil 


pump through the medium of skew gearing and a vertical 
coupling shaft. The pump is placed outside the detach- 
able aluminium sump and delivers oil to transverse troughs 
under the big ends of the connecting-rods.. It is main- 


tained that the use of roller bearings for the crank shaft 


flexible |piping to the integrally cast. water manifolds of 
the-eylinder jackets are provided., Two. i llers, within 
the pump casing deliver the water in opposite directions, 
one towards each outlet. 

As already mentioned, this engine design results in a 
very compact power unit. Actually the ine is no 
longer than. .a Ford, despite its greater cubic capacity, 






“THe Enamecn”’ 


race at each end, are supported by ribbed plates of steel 
secured by studs and nuts to the crank case, the upper 
portion of the latter extending well below the centre line 
of the shaft and enabling the plates to be spigoted in order 
to relieve the studs of a proportion of the thrust arising 
from the explosion pressures. 

The overhead cam shaft, formed in one piece with its 


SECTIONS OF THE “TWIN-SIX’? MOTOR CAR ENGINE 


journals and big ends calls only for the use of a simple 
system of splash lubrication, but, as a refinement, the 
troughs are hinged at one side and connected at the other 
side to the carburetter throttle linkage, so that as the 
throttle is opened the troughs are raised and the big-end 
dippers pass deeper into the oil. The supply of oil in the 
sump is replenished through a poh ms, 


Filler,Breather & Filter 


Connected to 
Throttle Lever 
after vo" 








Swain Sc. 


namely, 6900 cubic centimetres, as com with 2890 
cubic centimetres. As regards width, the two cylinder 
blocks are but 12in. overall. 

While it is admitted that the uniformity of turning 
effort in this engine falls below that of a 60 deg. twelve, it 
is obviously better than a six-cylinder engine in jthis 


reather and fi'l-! respect, and its torque curve approaches that of, the 
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FROXT AND REAR ENDS OF THE ADAMS “TWIN-SIX’? MOTOR CAR ENGINE 


24 cams, is driven by a train of three spur pinions enclosed 
at the front of the engine, and lies in a trough formed 
above the main casting. . The oil pump delivers oil through 
a branch pipe to this trough, ae the rotating cams serve 
to distribute lubricant to all the overhead gear, which is 
enclosed by a detachable aluminium cover. Surplus oil 
returns to the crank case sump through the distribution 
casing, lubricating on its way the pinions and their bearings. 





ing orifice which is screwed into the cverhead valve cover. 

Ignition may be by either two six-cylinder magnetos or 
two Delco battery coil sets, the armature shafts in the one 
ease or the distributors in’ the other, being driven by 
the transverse shaft already referred to. Water cir- 
culation is effected by ‘means of a pump ‘fixed at the 
front end of the’ crank*fshaft. Its casing ‘has a single 
inlet at the bottom, but two outlets connected ‘by 


twelve-cylinder Liberty aero engine, which has its cylinder 
blocks set at an included angle of 45 deg. There are two 
peaks in the torque curve of every 120 deg. of crank shaft 
revolution, miner k occurring obviously 30 deg. in 
advance of the main peak. . Although there is naturally 
considerable difference between the:two, yet this difference 
is appreciably levelled out by inertia forces, which tend to 
raise the minor peak and lower the other. This point is 
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brought into prominence in the report of the United States 
Air Service Technical Department concerning the Liberty 
engine, for therein it’ is demonstrated that the maximum 
torque of that engine is related to the mean torque’ line 
as 5 to 4 at 1700 revolutions per minute. ‘The fluctuations 
were in the Liberty engine’ observable only at low rates of 
revolution, and it is claimed on behalf of the Adams engine 
that the same reasoning applies to it. 

The design as a whole and in detail represents a bold 
conception on the part.of Mr. Adams, and he fully 1 Keslises 
that certain featurés may not be allowed to pass 
challenged. It remains to be seen whether thee 
will be considered of sufficient merit-or’as containing naff. 
cient possibilities to justify its adoption by a carghanu- 
facturer. In any event, it. forms an, excellent basis for 
consideration. While ‘admittedly the majority of. as 
and potential users of ears arevsatistied with the \fonr- 
cylinder engine, an appreciable number look for something 
providing a more Uniforme-turning effort —as-witness, the 
demand for six, eight, and twelve-eylinder engines, par- 
ticularly in the United States as regards the last Hamed, 








The Education and Training of 
Apprentices. 


SomE time ago the Institution of Naval Architects 
appointed a committee to consider and report on the 
question of the education and training of apprentices in 
the private shipyards and marine engine works of the 
country. The committee consisted of Sir John» Biles, 
LL.D., D.Se., chairman; Professor T..B. Abell; M.Eng., 
Mr. W.-S. Abell, M.Eng., Sir Thomas Bell, K.B.E., Mr. 
James Brown, C.B.E., Sir George sr, K.B.E., Professor 
W. E. Dalby, M.A., F.R.S., Sit 
K.C.B., Sir Alexander Gracie, K-B.E., Mz. W. L. Hichens, 
Sir George Hunter, K.B-E., Sit J, MoéKeebnie, K.B.E. 
Lord Pirrie, P.C., K.P., Sir Herbert Rowell, K.B.E., Sir | 
J. E. Thornycroft, K.B. E., Sir Watts, K. C. B., 
F.R.S., Professor J. J. Welch, D.S8e., 
C.B., Sir Alfted Yarrow, Bart., Mr. R. W. Dana, O.B.E., 
secretary. This committee has now reported as follows : 

In considering this question the committee have had 
regard to the following points :— 

(1) In the p@riod of severe international competit’ 
which confronts the nation under the new <conditi 
arising out of the war, the full development of the ship- 
building indus oper | will be of the greatest im to the 
country, and not only determine directly our position 
in the world as a shipbuilding-nation, but will indirectly 
affect our recov and mantenance of the large share we 
have hitherto enjoyed of the carrying trade of the world 
and all that springs theFéftom: 

(2) With this object in view it is necessary that in all 
branches of the shipbuilding industry every effort should 
be made to secure the highest efficiency, together with the 
greatest progress and output. 

(3) The improvement made in machinery and methods 
of production call for constant vigilance on the part of all 
those who are engaged in the industry. Every worker 
therefore needs not only some traiming in the 
details connected with his special’ work; but a better 
general education than hitherto, to enable him to make 
the best use of his technical knowledge and have a fuller 
consciousness of the duties of citizenship. 

(4) The Education Act of 1918, with its liberal provision 
for extending the age and seope of compulsory education, 
will certainly have a far-reaching effect upon the youth 
of the country. It should therefore be administered by 
the education authorities in the shipbuilding and engineer- 
ing districts in close co-operation with those interested 
in these industries. 

(5) The committee addressed to the principal firms 
engaged in shipbuilding and marine engineering a ee 
naire which elicited the information s 
appendix relating to the tices and other 1 ras 
employed by them. .The committee have noted wi 
satisfaction that, in many of the larger firms, 
are given and inducements held out to apprentices who 
show promise to improve their educational ad 
during apprenticeship. Moreover, the provisions of ‘the 
new Education Act are being carefully considered by many 
of the firms with a view to providing satisfactory arrange- 
ments for the better education: of apprentices “== 
Act comes into force. % 

(6) The committee have also borne in mind the sammiet 
results that have been obtained through the Admiralty 
system of training for mm ne an and engineer — 
tices at the Royal = : 
the advantage of a- system of trai ialie, wales which they 
attend day classes in technical and general subjects during | ind 
two afternoons and three evenings a week while 
on their practical work in the shipyard during the rest of 
the time. Their wages are paid without deduction for 
time spent in school attendance. 

These apprentices, who are indentured for five years, 
enter between fifteen and _ years of age, after an 
examination in mathematics, E 


science, and dra 


their trades according sotade position on the 
examination list. . 
By a system of selection: 
annual examinations,* 
the various 
mately one-h nts—in normal ti 
in the school esa selected for each succeeding 
Scholarships are awarded to those ‘of 
character who have acquitted themselves best in the 
examination, and after a year’s ial training at a dock: 
yard they proceed to the Royal Naval College, Greenwich, 
to be trained for the superior technical posts. 
During their employment in the dockyards apprentices 





* At the conclusion of the or year apprentices who have 
been retained at school have to undergo an examination in the 
following subjects :—For all apprentices: Practical’ mathe- 
matics, applied mechanics, heat and anbtaltutgy electricity, 
trial drawing, prepared during the year. ‘For engine: ‘fitter 
apprentices : Steam and heat engines, general engineering. For 
shipwright apprentices’: Shipbuilding, Jaying off, For electrical 
fitter apprentices ; Electrical engineering. 
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are engaged with the workmen of ‘their respective trades 
in the workshops and on board ships, &c., and are afforded 
facilities to enable them te beeome competent mechanics ; 
for the first four years of apprenticeship each apprentice 
has his own imstructor in the trade he has selected, with 
whom he is employed during working hours. t 

In the opinion of the committee, this system, which has 
been in operation for many years, has produced excellent 
results, not only by enabling boys of ability and industry 
to reach the highest posts in ‘shipbuilding and marine 
engineering—in which they have-proved-the-value-of their 
early training—but in producing a general standard of 
knowledge among the rank file of those who have been 
through this training, which was forlong only obtainable 
in the Royal Dockyards and evén now compares favourably 
with anything that has been aehieved:in other shipbuilding 
eentres. It must, of course, be ‘Recognised that the 
resources at the disposal of the Government have made: 
possible this system of training, which might have been 
too costly for individual firms to undertake ; ; but as a 
practical and well-tried systém it is ome that the com- 
mittee feel should be studied by all firms who desire to 
improve the standard of ability of their apprentices and 
future workers or technical assistants, either separately 
as firms or collectively in districts. 

As a further instance of the efficiency of this training; the 
committee would call attention to the fact that in the 
open competition for scholarships administered by the 
Institution the large majority of the suec pomafeal scholars 
come from the dockyards. 

(7) The committee haye perused with care a large 
amount of published matter dealing with the problems 
involved, among which may be cited the following :— 

The Education Act, 1918, and the Education (Scotland) 
Act, 1918. 

Board of Trade Departmental Committee. Reports on 
Shipping and Shipbuilding Industries after the War, 1918. 

port of the Committee of the North-East Coast 
Institution of Engineers and Shipbuilders upon the Educa- 
) tion of Apprentices, 1917, 

“* The Principles of Apprentice Training,” by A. P. M. 

‘Fleming and J. G. Pearce, 
The above publications contain much material of interest 
‘to all who desire to see an improvement in the conditions 
under which apprentices serve their time in British ship- 
building yards and. marine engine works. 

- (8) The committee Have also obtained information 
| relating to the trainitg of apprentices at the works of the 
| Bethlehem Shipbuilding Corporation of U.S.A., the New 
York Shipbuilding Corporation, and other shipyards in 
America, where tiis question has of late received much 
consideration. 

As a result of the above inquiry the committee recom- 
mend :— 

(I.) That it is desirable to-have-anm indentured 
of apprenticeship, where practicable, or at the least a 
definite understanding between all the parties concerned, 
involving direct obligations on both sides, viz.: on the 
part of the apprentice to learn his trade, in the broadest 
sense of the term, with dili and application, and on 
the part of the employer to teach the apprentice his 
trade and assist him in every practical way to continue 
and improve his education during apprenticeship. It 
should be borne in mind that facilities must be given for 
apprentices to attend day classes during ‘a ticeship in 
accordance with the provisions of the new Education Acts. 

(II.) That the selection of apprentices shall as far as 
practicable be made on the basis of results of their pre- 
vious school education, so that the boys may be appor- 
tioned to their respective trades, having due regard to their 
physical and intellectual abilities. In this connection 
the assistance of local committees—as already exist in 
some localities—on which employers, employees, and 
education authorities are represented should be sought. 

ae i yprentices should be under the specific 

r of apprentices, appointed by the 

case to Oversee the training and education of the 
If necessary, this appointment might be 
of firms or employers. Practical instrue- 
tion should be given to apprentices by selected 

being given to the apprentices to | ag fered 

, care i taken to avoid ~ 

iali Employers should take an active 

direction of the apprentices’ education outside work: 


hours. 
ma) That as the proportion of boys, other than appren- | 
‘tices—now under 


sixteen—will, owing to the new 
be greatly reduced in the future, and as 
will be generally of a more advanced age and of 


theee boys 


to give them an ity of becoming apprentices or 
of taking some ry and permanent place in the 
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PRESENTATION IN -Brrminewam.—Mr. Cannell;, ‘production 
engineer at W. and T. Avery, Limited, having resigned his 
position to,.take up an important. appointment in London, was 
the guest of the departmental managers’ and forémen of the 
works at a dinner — = the White Horse Hotel, Congreve- 
street, Bi , February) 25th, when he 
was presented with a solid silver Grecian vase. 








t: For! fuller particulars, see, “' Regulations for the Entry of 
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THE “CIVILS’” BILL. 

Sm,—I read the letter of “ D.” in your issue of the 13th inst. 
and concluded that it was written with mistaken ideas as to what 
the: Beope of the Bill's, and when” Tread those Of Me, Pardoe and 

“J. G.S8." in your issue of the 20th inst. I was somewhat 
prised to find that, others hold his opinions also. 

We all know the wording of the, charter of the Institution 
referred to and how all-émbracing it is, but engimeering has 
beeome so specialised ‘that other Institutions have spruny up 
to deal with speeial sides, which, to my mind, is to be regret te 
You will notice that some of these, quite modern, have arisen 
thrdugh men objecting to“having to pasg an examination or 
thinking that they may héye.to,.and then, when they have 
formed a new tody and become strong enough financially, 
adopt the lead of the Civils in instituting examinations. 

Now, for various reasons the Civils have become largely a boi) 
of professional construction engineers, though not exclusivel) 
by any means 80, and what the proposed Bill will do should it 
become law is to debar unqualified men practising as civil enyi 
neers. If I read the intentions of the Institution rightly, it 
will not debar the employment of anyone or of the acting of 
anyone in any capacity other than as a practising civil enginerr 
or even the practising except as a civil engineer, the use of the 
name being, however, debarred. 

No one man knows the whole range of ¢ivil engineering a1) 
more than a lawyer or a doctor ean claim such of his profession, 
and it is scarcely a good argument to say that some consulting 
engineer cannot know and does not know thé full details of sone 
scheme he advises on. No, but he knows how and where to |a\ 
his hands on the information and how to use it, and he takes the 
responsibility of his actions or of those of his employees whom 
he covers with his name. 

What has it to do with us what the pioneers of civil engineering 
were? Sir Christopher Wren was a doctor of médicine ; not 
the less was he a great architect. It was his genius that made 
him that, and the same has, and will again, make great civil 
engineers. The Institution has not, and will not at least, under 
the present views of that body, bar such a man-oué, 

Then we read about the inventive powers of the Institution 
as a body. Well, ef course, it has none ; invention is the outcome 
of the individual brain, and there are, and haye been, members 
of the Institution who have brain power of’a high inventive 
power, not, of course, because they are me rs of the Institu- 
tion. * 

We are compared to the A.S.E. Well, 166 someone try to join 
that body without complying with its and see what will 
happen. They will not get very far. Or let-themitry and follow 
the trade without joining. The Institution does not say, you 
must. belong to-us,-but-you-must-be registered, and during the 
first three years that is a walk-over for all practising men. As 
to the future, not so easy ; but surely we have in these days 
learnt the absolute need of an education and of a proper training 
in our own calling, and if one has such, wheré‘is the obstacle ’ 
That education, and education of an university nature, 
be ga y, even in commerce, is too evident to call 
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for proof. 

Union is strength; it is only by standing together that we 
can attain any good result, and I think the Bill of the * Civils ” 
is a step in the right direction. 

I have scarcely’ touched om’ Mr. Pardoe's letter, because | 
would think that his reasoning only proves what is generall) 
known: that common sense governs our actions and, when 
logically adhered to, makes the successful engineer as well a 
man of commerce ; but they must know how to reason, and thus 
be educated either by one method or ther. There is no 
sacred art in setting outa curve, &c., but we are practically the 
only folk who will accept its setting out by anyone. 

On education I recall one of Aristotle’s maxims: ‘Three 
pr! are necessary to a man in his profession : nature, study, 


and practice.” Aw Otp SvuBScRIBER. 
Glasgow, pe veteridh 25th. 
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engine practice. 
that practically all metals grow ; that is, take on a Seance 
‘éxpansion when exposed to any considerable temperature. 

The susceptibility of metals to growth varies greatly, some 
such as aluminium and its alloys—being greatly affected, while 
at the other end of the scale we have nickel, on which heat appears 
to, have little effect. . The growth of the aluminium alloys came 
to the fore during the war, as many of the pistons’ of aero-engines 
were made from that rhatorial. "Tt was speedily found that with 
ordinary running clearances the aagery seized, anda further 
allowance had to be made t6 allow for thé growth. = 





tices. to the; various Trades; in» His. Majestv’s Dockyards 
— ” (GC, Sec. P.L, 6355/18) issued by the Admiralty, mY 


Other fittings which have given much trouble to engineers are 
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the double-beat governor and drop valves as generally used,on 
steam turbines and uniflow, engines, Cast iron has proved to 
be useless for these valves when highly. superheated steam is 
used. Cast steel and mild steel have been used with varying 
success. The practice now for high temperatures appears to be 
the use of one of the nickel alloys. 

The growth is in some cases only, the minor evil, as associated 
with it is @ definite deterioration, i.e., the metal becomes rotten. 
This is perhaps, particularly the case with cast iron, so that for 
very high pressures and superheats this metal is taboo for any 
important parts of an engine, &c., except where very ample 
fuctors of safety can be employed. 

‘The only remedy or partial remedy for growth which appears 
to be generally used is heat treatment. The article to be 
treated is frequently rough machined, and then heated to a 
temperature equal to its maximum working temperature and 
maintained at such for a certain time, This treatment 
undoubtedly minimises the trouble, but it is doubtful whether 
the growth is actually stopped, as it appears in some cases to go 
on indefinitely. 

The writer recently initiated a debate at the Institution of 
Mechanical Engi 8-on this subject, and some very interesting 
facts were fortheoming. It would be of great interest if readers 
of THe ENGINEER would give their opinions and experiences on 
the following points :— 

(1) The precise cause and nature of the growth. 

(2) Whether there is any limit to the growth. 

(3) Whether the growth can be stopped or minimised, and how, 

London, February 27th. Artuur H. Frer. 





MR. DENDY MARSHALL’S LOCOMOTIVE. 


Sm,—I think I am expressing the general opinion of your 
readers when I say that anything Mr. Dendy Marshall has to 
say on locomotive matters will always be read with interest 
and receive due consideration. The locomotive proposed by 
him and illustrated in THz Enorngxr of February 27th is dis- 
tinetly novel and deserves more than passing notice. The 
particulars furnished are unfortunately a little incomplete, 
nothing being given regarding the weights or proposed steam 
pressure, and criticism is a little difficult. The two points 
which have attracted my attention are the method of carrying 
the engine and the proportions of the boiler. Referring to the 
wheel arrangement, I am rather uncertain about the stability 
of an engine carried on four points spaced as the designer pro- 
poses, namely, having the front and hind ends supported at 
points on the centre line of the engine and the central portion 
supported at points near the rail centres in the usual way. 
Granted the use of four cylinders and adjacent cranks on oppo- 
site centres: will eliminate to a large degree the ‘‘ noseing”’ 
action, I am, however, disposed to think the engine would be 
unsteady at high speeds. A few years ago some large two- 
cylinder express engines appeared on the Philadelphia and 
Reading Railroad ‘having a 4~4—4 wheel arrangement. They 
had leading and trailing bogies and four coupled wheels and were 
not a success. I was told when in the United States the wheel 
arrangement was their fault. 

Now, for the boiler, the main feature of which is the extra- 
ordinary heating surface grate area ratio adopted. Mr. Dendy 
Marshall evidently fully understands that he must have steam 
generated quickly for high-speed running, and has adopted a 
large grate to get a very high rate of evaporation per square foot 
of heating surface, thus obtaining the required steam production 
with a relatively small heating surface, 1 can understand such 
proced when iderations of weight make it necessary to 
cut down boiler dimensions, but with the engine under notice 
no such restrictions exist. If they did, the outside framing and 
splashers and the panel arrangement connecting the cab and 
wheel splashers could be eliminated. In calculating the prob- 
able power of this engine I have assumed a steam pressure of 
180: Ib. and a weight on the driving wheels of 20 tons—-44,800 Ib. 
I have also assumed an engine using saturated steam. The 
tractive effort—-maximum—is therefore 


15 x 15 x sala 180 x 0.85 x 2 = 018,800 Ib. 





Factor of adhesion 
44,800 _ 
18,800 
ae stereo yep 
Grate area 
Tractive effort 
Heating surface 


2.36. 


= 10.5. 
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Assume a speed of 70 miles per hour and 20 per cent. cut-off, the 
M.E.P. would be about 30 per cent. of the boiler pressure, then 
at 70 miles per hour the indicated tractive eftort would be— 
15 x 15 x 26 x 180 x 0.30 x 2\ = 6600 Ib. 
96 ; 
From this the indicated horse-power would be——- 
_ 6600 x 70 js o09. 
375 
1200 indicated hense-power, water Per indicated horse-power 
hour, say, 23 Ib.; sham 1200 x 23 = 29,000 Ib. of _ water. per 
hour and 








T.H.P. 


29,000 15. -# 
1839 
15.7 1b. of water to be evaporated per &quare foot of heating 
surface per hour ; ‘a very high rate probably obtainable with a 
heating surface grate area ratio of 1 to 40, but bad practice. 
Such a rate of evaporation is acéompanied by high losses of 
heat in the smoke-box and a torsequent low rate of evaporation 
per pound of coal fired. What this latter figure would be I do 
not know; possibly about 61b., not more. If 61b., then 


age 3.8333 lb. of coal ey indicated ey 5 a per hour, 
v- 


and 1200 x 2.6 = 31001. of coal per isasie he ae + 68° tb. 


of coal per &quare foot of grate per hour. 
Good practice in boiler design ‘is to get a fair rate of evapora. 


indicated horse-power at. 240. revolutions, an. evaporation of 
11 lb. to 12 Ib. of water: «Thus 1, would estimate 1200. x 2 = 
2400 square ‘feet, of ‘heating surface and a grate, surface of 
2400. ay 
, = = 32 square feet. 

Such figures ‘would ‘easily permit ‘ofa: sustained power of 
1200. indicated horse-power and permit of maximuni powers of 
1500 to 4700 indicated) horse-power if required, and further, at 
normal ‘power an ‘economical boiler would be obtained. The 
tube. surface would absorb the heat liberated by the ‘fire-box. 

In regard to “single ‘drivers, the highest speeds are not'con- 
fined to their use, and reference to the late Mr. C. Rous-Marten’s 
articles proves this fact. The mechanical efficiency of ‘ single ”’ 
and “ four-coupled ” engines can be little different, and finally, 
I would say that I would willingly compete with Mr. Dendy 
Marshall’s engine between Euston and Crewe with a five-car 
train, say, 200 tons, using one of the Lancashire and Yorkshire 
4-4-2 engines of Sir John Aspinall’s design. 1 will make 
Crewe in equal time and do it ona leas coal consumption. 

I apologise for having written so much, but the subject is 
interesting. The locomotive, its proportions and performance, 
has fascinated its admirers for nearly a century, and its charms, 
it can safely be said, are still the same. 


Liandudno, March 3rd. E. Ceo. Pouttyney. 





TRISECTION OF AN ANGLE. 


Sir,—The simpl tus, if linkwork is permitted for 
dividing angles, is, I think, a lazy-tongs, in which the pin holes, 
usually put midway between the end holes in the bars, are placed 
out of the mid-position. When such a lazy-tongs is extended 
its angular points lie on a circle at equal distances from one 
» and d t extensions of a four-point lazy-tongs will 
trisect different total angles. The same applies to other numbers 
of divisions. I think, however, that in classic times any apparatus 
whose accuracy as to results depended on the mere handicraft 
skill of such an inferior creature as a mere worker would have 
been thought wholly unworthy the notice of any true votary 
of pure geometric science. The conic sections can all be 
described, if we allow the teacher two or three assistants, with 
nothing more than a string and a scriber, on a floor, on which 
points can be marked. Of course, the string, being TO AMEIPON 
in nature, is not truly inextensible, but that cannot be helped 
in producing material representations. 
Maurice F. FirzGEerap. 
Kill o’ the Grange, February 29th. 








[Lazy-tongs of the type referred to by our correspondent. 


were described and illustrated by Mr. Whitcher in our issue of 
December 19th last in a letter dealing with quite another subject, 
namely, change speed linkage gear.—Ep. Tue E.] 








The Hauenstein Tunnel. 


(From our own Correspondent.) 
Geneva, March Ist. 


On July 24th, 1914, we published an article on the 
Hauenstein Base Tunnél, in Switzerland, in which it was 
stated that that tunnel, 5 miles 94 yards in length, between 
Tecknau and Olten, on the Basle-Olten line, was built by 
a German firm, the Julius Berger, Tiefbau (Hydraulic 
Engineering) Company, Limited, of Berlin. The German 
contractors secured the work because their tender was 
only £792,709, or £60,700 less than the lowest Swiss 
tender, and £392,700 less than the highest. ‘This German 
firm pierced the base tunnel eighteen months before it 
was bound by contract to do so, and was accordingly 
entitled to claim from the Swiss Government a bonus of 
300f. for every day in advance of the contract time. 
Altogether it received a sum of £6276 on that account. 

At the time the execution of the work on the tunnel was 
considered a great feather in the cap of the German con- 
tractors. Germany, as was pointed out in the article 
referred to above, took good care to let all the world know 
that. one of her engineering firms was being employed to 
construct a Swiss tunnel, which then ranked fifth longest in 
Switzerland ; and, similaly, the German technical and 
non-technical papers made the very utmost of the achieve- 
ment, which has now proved of very doubtful value. 

Conditions in the tunnel are, in fact, such that, as the 
Swiss themselves admit, it would have been cheaper to 
have accepted the dearest tender of a Swiss firm rather 
than the cheap offer of the German firm of Julius Berger. 
According to the Basler Nachrichten, indeed, the sitaation 
of the tunnel is at present more than precarious. Every- 
thing connected with it is in. a complete muddle, ‘a fact 
which is becoming generall ty known. Thus the tunnel 
lining is falling to bits, crumbling to pieces, either because 
bad material was selected for it ‘or because of the com- 
position of the stone being bad, or because the stones are 
too weak to withstand the pressure to which they are 
subjected. 

The roof of the tunnel must, according to Swiss experts, 
be at any rate partly replaced, and that work will probably 
reveal the fact that numbers of other repairs are necessary. 
The Federal Railways admit that during the last four years 
they spent 2,000,000f. on repairs to this recently completed 
tunnel. The estimate, however, is scou by Swiss engi- 
neers ‘n general, who say that 4,000,000f. or more must 
have been spent, 

Then, again, as soon as trains began to run through the 
tunnel it was found that the ventilation was very defective, 
and. the, engine-drivers and_ stokers complained that 
they. could not put up, with the smoke trouble. Special 
ventilating arrangements.were needed, they said, but the 
railway authorities refused to install them. The engi- 
neers, drivers, and stokers were, instead, instructed not to 
stoke the engines while they were in the tunnel, but no one 
asked whether it was possible, especially with the bad coal 
which was available during the war, to take an engine 
8 kiloms. through the tunnel without "Sebetad it at all. 
The t 1, although completed for traffic as lately as 





tion by making the heating surface grate area ratio a mod 
figure—say, 70 to 85. _ T havé not any notes with me as I write, 
but from memory I think I am correct in saying modern practice 
is to adopt ratios as mentioned, and if reference be made to THE 
ENGINEER of May 30th, 1919, it will be found that similar ratios 
are adopted in modern American practi In idering 
locomotive boiler heating surface for a given power output I 
would always try and allow 2 square feet of heating surface per 








July, 1914, was operated by steam traction, which, as was 

ey THE ENGINEER at the time, might“ seem unfor- 
tunate, in view of the approaching electrification of the 
St. Gothard line, to which the Hauenstein Tunnel and line 
are more tS than’ to ‘any other ‘artery’ of. traffic 
in Switzerland.” Surprise was expressed that the Swiss 


Federal Railways “ Shula not think twice before allowing 





steam traction to be used for long in a tunnel the line 
thr which is. bound, so 

paint not having-been 
from the first worked electrically ? The defective ventila- 
tion and the smoke and steam,admittedly have had much 
to do with the crumbling away, and collapse, of the overhead 
masonry. What will probably now happen is that the 
tunnel will be closed for a time to traffic altogether, and 
the old Hauensteini line will be used, with electricity. So 
bad is the ventilation at present in the newer tunnel that 
the authorities have been at last compelled to put in the 
ventilating arrangements for which the engine-drivers and 
stokers have been crying out from the beginning. 

The original reason for building this Hauenstein Tunnel 
and the approach lines to it was not so much to shorten 
the distance between Basle and Olten as to avoid the heavy 
gradient (26.26 per thousand—say, | in 38) which used 
to cause not merely loss of time, but great wear and tear 
to rolling stock and engines, and also heavy consumption 
of fuel. In the old tunnei a certain engine could pull only 
180 tons, whereas on an ordinary line a similar engine could 
pull 940 tons. In the new tunnel not only is the heavy 
gradient avoided, but time is saved between Olten and 
Basle. The necessity for the new line and tunnel may not 
be felt so much now that the map of Europe has been 
greatly modified and international train connections 
sensibly altered ; but before the war the portion of railway 
between Basle and Olten had to cope with far heavier 
traffic than any other line in Switzerland. In 1913 the 
traffic amounted te 30,636 train kiloms. per railway kilo- 
metre. 

Whether it was because the work of constructing the 
Hauenstein Tunnel was done so hurriedly or because 
the contractors really did not allow in their estimate a sum 
sufficient to buy good building materials, it is hard to say ; 
but it is worth quoting the article already referred to. 
The writer says :—** The mason work was done as speedily 
as possible after the excavating, and two gangs of masons 
were always employed in each shift. Concrete was the 
material generally used, the substance for making which 
was obtained just above the south portal of the tunnel. 
In places, however, where thé nature of the rock or the 
overhead weight made something stronger necessary, 
concrete alone was not used.” 

At present the Hauenstein Tunnel workers, about 120 in 
number, who have been trying for months past to patch up 
this German job, are striking because they state that, 
although the ventilation has now been improved, they are 
nevertheless still suffering from the result.of many months’ 
work in an insufficiently ventilated tunnel, so insufficiently 
ventilated, indeed, that men often had to be carried out 
after a train had passed through because they were com- 
pletely overcome by the smoke from it. The men, indeed, 
were actually at work on one of the two lines while trains 
were running on the other. Now they insist that they will 
not work, as before, eight-hour shifts without a break, 
but that they must have a full half-hour’s break for a meal 
—thus making only 7} hours’ actual work—and this meal 
they must be able to take in a carriage stationed in the 
tunnel and well lighted and fitted up with washing arrange- 
ments. 

Of all the great tunnels which have been constructed 
through the Swiss Alps, none has given such constant 
trouble as the Hauenstein Base Tunnel, and I am assured 
by a well-known Swiss engineer that, despite the millions 
of francs already t during the last five years since the 
tunnel was finished in in trying to keep it from colla ne 
in the end the whole tunnel will have’ to be entirely 
lined—a work which will possibly cost as much as did thie 
original construction. 








BOOK OF REFERENCE. 


The Electrical Engineer's Diary, 1920. 8S. Davis and 
Co., 30-31, St. Swithin’s-lane, E.C.—This, diary contains 
two new sections, which deal with ic motor 
control, (2) the installation and maintenance of cables. 
Other sections have been ¢ lb revised, and the 
information is up to date. — “ig the twelfth annual 
issue of the diary, and contains over 500 quarto pages of 
information, in addition» to the ihemorandam pages. 
The price is 7s. 6d. 














‘CATALOGUES. 


hie Limited, 281-83, 
Treatment Bulletin 
op Faults:” also 
‘furnaces with 







leaflet giving particulars of Wilde-B: 
salt bath type metal-pots. 

Tue Consommatep PsEumatic Toon 
Egyptian House, 170, Pi illy, London, 
Cireular No 584 (fourth edition). Illustrated description 
catalogues of Class ‘‘ N” single enclosed self-oiling steam and 
belt-driven air compressors. 

CHANTIERS ET oe eat ae ehd Normanp, Le a oo 
Beau t illustra: giving particulars 
of pegres F 2 paso of Diesel engines made by the firm. There 
are, first of all, some notes concerning the history of the manu- 
facture by the firm of this type of engine, and then follows a 
list of the engines’that have been made. The latter varied in 
power from as low as 4 horse-power with one cylinder, up to 
660 horse-power with han oa? cylinders. _ Next come an illustrated 
piven ne owe co ese ongines of the Baek and 
another es owen type engines. Finally, there 
are drawings of. vessels which have been fitted with 
Diesel engines by the firm. The largest is a cargo boat of 7200 
tons deadweight, which has two engines ofa combined horse- 
power of 1350. 











WaycGoop-Otts, . Liutrep.—A reunion concert. to welcome 
back the employees of Waygood-Otis, Limited, who joined H.X. 
Forces during the war, was held at the London Scottish Head- 
quarters on Saturday, February 28th, 1920. Invitations had 
been issued to about 200 ex-service'men, who, with their friends 
and others, made a gathering of about 600, Mr. H. Claude 
Walker, chairman of Waygood-Otis, Limited, presided, and was 
supported by the other directors. The band of H,M. Horse 

Granda (Hines) played during the evening. It may be mentioned 
that of the company’s employees jomed H.M. Forces during 


the war, 
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A Superheater for Scotch Boilers. 


Tue benefits which can be obtained by superheating 
steam used for power purposes are so well known that 
there is no necessity to enlarge upon them here ; but it is 
not quite so plain why superheating is not so prevalent 
afloat as it is in Jand stations. Ashore, the classes of 
boiler in general vogue are easily adaptable to the addition 





of superheaters, but in the mereantile marine, where the 


Stcam | Tuke 


Blowers 


doubled back on themselves to form narrow U’s and 
threaded into the fire tubes of the boiler. 

The manufacture of a U tube capable of withstanding a 
high pressure and temperature while offering a free passage 
to the steam, and yet small enough to slip into a pipe 
under 4in. in diameter, is naturally a difficult business ; 
but the North-Eastern Marine Engineering Company has, 
with the help of the acetylene blowpipe, produced quite a 
satisfactoryresult. Thesteel cap with which the two legs 
of the U are connected isshown in the half-tone engraving, 





and it will be noticed that there is ample cross-sectional 





























a“ 
Tre Enc:ween’”’ 


part of which consisted of two large ballast hills, was 
obtained, and a new lay-out devised, which meant tho 
dismantling of the old slipways and the demolition of part 
of the hills. 

The shipyard will have a river frontage of 1500ft. 
and be one of the longest possessed by any individual 
yard on the North-East Coast. The frontage piling, with 
launching wells and two fitting-out berths of 300ft. each 
is well in hand, and sections of it nearing completion. Te, 
building berths are provided for; three in the westery 
portion of the yard as previously mentioned, and seven 
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THE NORTH-EASTERN’ “SUPERHEATER IN A SCOTCH BOILER 


Seotch or return-tube boiler is almost universally employed, 
the conditions are not so convenient. For one thing, space 
is very cramped, and for another, all the plant on board 
a ship must be kept running from the time she leaves port 
until she reaches the end of her voyage—there are no spare 
boilers which can be laid off for overhaul while the others 
carry the load. _ The result. is that a marine superheater 
must possess, among other characteristics, the qualities 
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TORPEDO-BENDS OF SUPERHEATER TUBES 


of occupying little space and of not interfering with access 
to the boiler. 

One solution of the problem, developed by the North- 
Eastern Marine Engineering Company, Limited,. of 
Wallsend-on-Tyne, is illustrated by the accompanying 
engravings. This superheater, it will be seen, has the same 
general characteristics as the Schmidt locomotive super- 
heater, and is, in fact, constructed under the patent rights 
held by the British Schmidt’s Superheating Company. 
The steam te be superheated is circulated through tubes 


area for the passage of the steam, while the parts which are 
most subject to the direct action of the flames have a good 
thickness of metal. The caps, as we have said, are oxy- 
acetylene welded to the steel tubes, which are of 20 mm. 
outside diameter. 

The connection of the tubes to the steam headers is 
shown in detail] in the line drawing. A collar is fixed on 
the end of each tube and a dog or clamp is used to force the 
tubes home in pairs against jointing rings. 

The actual arrangement of the superheater tubes 
naturally depends on individual circumstances, but in 
every case two distinct headers, for saturated and super- 
heated steam, are employed, and the superheating elements 
are generally formed as a group of four Utubes. Ascheme 
for a double-ended boiler 16ft. in diameter is shown in the 
line drawings, which represent one of three boilers fitted 
by Seott’s Shipbuilding and Engineering Company, 
Greenock, into a vessel recently built. In this case the 
boilers work at a pressure of 200 lb. ae square inch and 
supply steam, superheated 200 deg. Fah., to geared tur- 
bines of 6000 shaft horse-power. Drain valves, it will be 
seen, are provided on both headers, so that accumulated 
water can be drawn off, on lighting up the boiler, and a 
smal]. amount. of steam circulated to prevent the tubes 
being burnt. 

If it is necessary to remove one of the superheater 
elements while the boiler is under steam, on account of a 
burst tube or some such accident, the headers can be iso- 
lated by the stop valves, the element in question removed, 
and specially provided plugs put in place of the tubes to 
close the open holes. For the purpose of ensuring that the 
superheater and boiler tubes are kept free from soot, 
which may not be cleared away by the periodical use of a 
“Jance’’ steam blower, the makers recommend that 
about one-quarter of the elements should be removed 
every six months. 








SHIPBUILDING ON TYNESIDE. 


A sTRIkine@ instance of shipbuilding activity on Tyne- 
side is exemplified by the work carried out by the New- 
castle Shipbuilding Company, Limited, at Hebburn, 
during the last few weeks, The company, under the 
chairmanship of Mr. John Crass, of Newcastle, was incor- 
porated on August 30th, 1919, and took over the small 
slipway and repairing business of the Huntley Shipbuilding 
Company, which some eighteen months previously had 
been. purchased from Mr. Huntley by Mr. Crass. It was 
only intended at first to build small ships and to carry on 
a mropering Hee on a very modest scale, and for that 
purpose t berths were arranged for, the length of 
one being 180ft., while two are 265ft. long. The erection 
of offices, stores, platers and furnace sheds, smithy and 
fitting shops, with the necessary plant were commenced 
forthwith and are now completed. 





Later in the year a. very much larger scheme was adopted 
by the directors, and some 16 acres of adjoining land, 


berths ranging from 350ft. to 530ft. in length in the eastern 
portion. In the making of these berths and the levelling 
of the site, it is estimated that from fifty to sixty thousand 
tons of gravel have been excavated from the ballast hills. 
The three small berths and a similar number of larger ones 
are now completed, One sub-station, with transformers 
and machinery, is completed and in operation, supplying 
the shipyard with light and power, and another station is 
being built and transformers installed. The energy is 
generated and supplied by the Newcastle Electric Supply 
Company. In close conjunction with the head of the 
berths is being built the power-house from which the 
hydraulic and pneumatic services will be supplied with 
their driving force. 

The joiners’ shop, with one end opening to the eastern 
fitting-out berth, has a floor area of 9000 square feet. It 
is now in occupation and some of the wood-working 
machinery running. An area of about 40,000 square feet 
will be covered by the furnace and platers’ sheds, which 
are to serve the large berths, and adjacent to them is a 
beam shed with mould loft.above, which will occupy a site 
of 9000 square feet. The work on these sheds and the 
installing of the machinery has been begun 

On February 26th the keel of the first vessel was laid 
the ceremony being followed the next day by the laying 
of the keel of the second ship to be built. The lengths of 
the vessels are 331ft. and 295ft. respectively. The keel | 
blocks are in position and ready to receive the keel of a 
third vessel, which it is anticipated will be accomplished 
within a week of the laying of the first. 








AN article in Power describes how trouble may be caused 
in turning steam into large cold pipes on account of air 
lying in the bottom and preventing the steam from heat- 
ing that part, with the result that the pipe is bent by 
pg wane. ap For this reason it is recommended that 
all ins and air vents on the line should be opened. 
Steam is turned into the line very rapidly, the valve being 
opened one-fourth to one-half its full ing. Thisscheme 
“pyle not only to low pressure, but to high pressure as 
well. This procedure results in driving the air out of the 
line very rapidly, and allows the pipe to heat uniformly. 
To ineers who have been accustomed to ‘“‘ warming 
up” slowly, or “‘ soaking’ the line, this method will no 
doubt seera but the results obtained from close 
observation and actual test indicate that it is the best 
that can be followed. The same phenomena take place 
in starting up a steam turbine. Th the Parsons type of 
machine where the blot and = are salt, the 
“ warmiag up’”’ meth starting is likely to cause C) 
failures, om 33 when a machine is standing still, the 
spindle and cylinder “ rainbow” in the same direction, 
but as soon as the spindle revolves one-half a revolution, the 
top of the spindle—then at the bottom—unless the clear- 
ances are large, rubs the bottom of the cylinder. The 
new method, is to the throttle pam until the 
spindle starts to revolve, after which the throttle is almost. 





cl again, allowing the turbine to revolve slowly until 
the heat is evenly{distributed, . 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Welsh Steel Strike Creates Dismay. 


THE Welsh steel strike has created dismay here. 
The steel market is entirely disorganised and buying and 
selling has been brought to a standstill. I do not exaggerate 
in saying that this latest labour trouble has evolved a 
tragic situation in the West Midlands. Occurring at the 
present moment, the stoppage is a disaster of peculiar 
seriousness. And this may be particularly so if it is not 
settled quickly, For a long time sheet makers and other 
users of semi-manufactured bars and of billets have been 
dependent for supplies upon the Welsh mills more than 
any others. For weeks past, as everyone knows, deliveries 
from Wales have been painfully less than the market, has 
wanted, What consumers will do now with supplies 
extinguished, is a problem, with only a single solution— 
they will have to stop operations. It is this condition 
which emphasises the evil of the strike to the West 
Midlands, On ’Change in Birmingham this (Thursday) 
afternoon, many consumers of raw and semi-manufactured 
steel reported that they were next-door to closing down. 
It is reported from across the Atlantic that sales of 10,000 
tons of billets to this country have just been made, although 
the price is not known. On the other hand, it is stated 
locally that merchants here who have received offers to 
supply from American houses, have not been able to enter- 
tain the business, as the billets, having regard to the rate 
of exchange, would cost before arrival at the works about 
£31 per ton or more. American offers of rounds, squares 
and flats have been received for delivery over the next 
three months, the exact price quoted being £31 7s. 6d. 
Imports of semi-products are too insignificant to affect the 
position. The scarcity and high cost of mild billets have 
brought about an upward price movement in the dependent 
manufactures. With billets at a minimum of £22 and going 
on to £24 and £25, makers of finished rounds have been 
obliged to raise their prices for the three-eighths sizes by 
something like £2 a ton, making the basis £30 to £31 per 
ton. In the case of heavier staff, five-eighths and upwards, 
it seems less easy to advance, and rollers accordingly order 
their billets in small quantities to tide them over. Sheet 
bars are £29 to £31, and the late advance of £3 a ton for 
steel hoops and strip makes the basis about £30 10s, for 
the lighter descriptions. Thicker sizes are obtainable at 
from £27 10s. to £29. 





Refusing Pig Iron Orders. 


While there has been no official interference with 
the basis prices of pig iron, many buyers declare that they 
are unable to get their requirements satisfied un'ess they 
concede premiums of 2s. 6d., 5s., and even more. There 
has been a further levelling up of prices. Derbyshire 
pig iron smelters made a start with foundry numbers, 
which are again 2s. 6d, dearer on the week, making No. 1, 
£10 12s. 6d.; No. 2, £10 10s.; No. 3, £10 5s.; and No. 4, 
£10 2s. 6d. Northamptonshire and Staffordshire makers 
are also higher by a similar amount. South Staffordshire 
part-mine is stated to be fetching as much as 220s. to 
225s., district delivery. Open market quotations are 
nominal at :—South Staffordshire part-mine forge, 205s.; 
No. 3 foundry, 212s. 6d.; cold-blast, 315s.; Northampton- 
shire forge, 182s. 6d.; No. 3, foundry, 187s. 6d.; No. 2, 
190s.; No. 1, 192s. 6d.; Derbyshire gray forge, 192s. 6d.; 
No. 3, 205s.; No. 2, 210s.; No. 1, 212s. 6d.—net at makers’ 
works. Numerous furnaces are on slack blast for want of 
coke and are threatened with stoppage. It is ramoured 
on ’Change this week that it has been found impossible 
to accept orders amounting to 15,000 tons of Midland 
pig irons required for Belgium, and that the business 
has been definitely refused. The chief trouble in the pig 
iron department is still the poor production through 
scarcity of materials. Not only is coke extremely scarce, 
but it is almost impossible to get adequate supplies of ore. 
Conferences of coke oven owners have been held, and it is 
expected that the price of furnace coke will be increased 
by Is. 6d. from the beginning of April. Rumours of an 
imminent advance are in circulation. So far the appeals 
to the coke makers to increase the proportion of coke sold 
at home have not yet yielded any material results. Nego- 
tiations are still proceeding, and, it is. thought, may 
eventuate in a price agreement which will partially com- 
pensate the coke maker so as to lead to increased supplies. 


Scrap. 


Heavy wrought iron scrap now commands 
£9 5s. to £9 10s. There is no light cast scrap being offered. 


Staffordshire Finished Iron Trade. 


The Staffordshire finished ironworks are full 
of orders, and are making the best production they can 
with insufficient labour and fuel. Coal supplies are smaller 
than they were, partly because of the continuous increase 
in the area of flooded mines in South Staffordshire. Large 
numbers of works have either mills laid idle or working 
irregularly for lack of fuel. Wide disparities exist in 
prices. Most of the makers of common bars are able to 
get substantially better prices than the Association 
minimum. Nut and bolt iron is in such great request that, 
it fetches the fabulous figure of about £25 delivered. A 
quotation of even £26 was heard of on Birmingham 
market this week. Staffordshire marked bars remain at 
£27 to £28, and merchant bars are £24 10s. bo £25 10s. 
per ton. Bars of Zin. are stationary at £28 at works. 
Probably not more than half the sheet mills are going, and 
as I have already stated, they ate in imminent risk of 
coming to a stand owing to the Welsh strike. Indeed, if 
the strike continues, nothing can prevent their enforced 
closing. The market is being starved so far as new busi- 
ness is concerned. Mill owners have sold their production 
for the time being, and in prevailing conditions definitely 
refuse to commit themselves further. Largé offers from 
the export markets are having to be refused by the gal- 
vanisers. A few small parcels of black sheets have changed 








hands, but the supply is extremely meagre. About £40 
represents the price, while galvanised corrugated sheets 
are £51 to £53 f.0.bi 


Wire. 


Steel wire increases in value, makers who have 
finished products to sell being able, it is said, to command 
almost any price they like to charge. 


Orders Wanted for Forgings. 


It is announced this week that some large steel 
forging establishments in this district are partially idle 
through lack of orders, the business forthcoming being 
much below the tonnage required for plants largely ex- 
tended to produce war material. 


U.S. Rails for Birmingham Again. 


Former protests against municipalities placing 
contracts for materials abroad are recalled by another 
recommendation of the Birminghanr Corporation Tram- 
ways Committee that 3000 tramway rails should be 
purchased from the United States Steel Products Company 
at the rate of £24 10s. per ton. The Committee, while 
much averse under the existing economic conditions to 
placing the order abroad, feels that the only alternative 
is to hold up the urgent requirements of the tramway 
service indefinitely. 


Brass and Copper Sheet Rolling. 


Enormous strides towards increased exactness 
have been made of late by the Birmingham brass and 
copper sheet and wire drawers and manufacturers every- 
where are trying to improve their standards of precision. 
The metal now turned out from Birmingham’s mills is at 
least equal to, and in most cases compares most favour- 
ably, with the metal produced either in America or on the 
Continent. In wide rolled metal there is bound to be 
a certain amount of latitude, but unless it gets very wide 
it will not exceed a few thousandths of an inch, and narrow 
rolls are dead accurate. In drawing a thin rod, the mills 
work to a thousandth of an inch, while in a 2in. rod the 
error will not exceed six-thousandths. The operations 
of the Cold Rolled Brass and Copper Association have 
materially helped to this end. An occurrence quite unique 
in the brass and copper sheet trade may be mentioned. 
Some of the Birmingham hollow-ware stampers are just 
now employing brass sheets as a raw material instead of 
tin-plates, because of the extravagant prices to which 
the latter have risen, and how far this change in fashion 
will be affected by the drop of £15 per ton which has just 
occurred in the price of tin remains to seen. Mean- 
while, stampers are securing not only a much more durable 
raw material, but one which enables countervailing 
economies to be effected on the scrap. While on this 
subject, I may suggest that a fair opportunity now offers 
for standardising the materials of manufacture in the 
non-ferrous trades. That there is urgent need for such a 
step, all big consumers in’ the brass and copper line will 
agree. The matter has been taken up by the British Engi- 
neering Standards Association, and at a conference of 
engineers and metal users prelimi arrangements have 
already been made with a view to the formation of a sub- 
committee to standardise the composition of metals and 
to set in motion kindred reforms in the industries con- 
cerned. It would seem to be eminently desirable that the 
activities of this sub-committee should be centred in 
Birmingham, as the focus of the non-ferrous trades. 
The British Non-ferrous Metals Research Association 
might usefully co-operate with the Standards Association 
in the work in hand. 


Railway Rates. 


The Birmingham Chamber of Commerce, which 
is in the best pbdsition to represent the point of view of the 
trader, is having a voluminous report prepared by its 
railway expert, Mr. G. F. Bilbrough. The report will, I 
understand, be found to favour the definite prohibition 
of the preferential rates which the carriers have given on 
one pretext and another to imported goods. The com- 
panies, of course, have defended the preference, some- 
times on the ground that the service involved them in 
less expense, and on other occasions on the ground that 
it was the only means by which traffic could be retained 
against competing routes. It has generally been held in 
the courts that the preference was not an “ undue pre- 
ference.”” Hence, a disadvantage which British traders 
have considered as unjust to them, and which has in some 
instances materially assisted foreign monopolists, has 
remained unchecked. The continental lines have usually 
reversed British railway policy in this respect. While 
our carriers rigidly refuse any encouragement in lower 
freightage to the export trade, and, on the other hand, 
favour imports, our neighbours aim at stimulating the 
home and export trade in opposition to imports. On the 
vexed question of owner’s risk, the solution suggested in 
the new report is that freightage should be based upon the 
present owner’s risk rates, with a power of insurance 
against damage in transit. 








LANCASHIRE, 
(From our own Correspondent.) 


MancuesterR, Thursday. 
Iron, Steel, and Metals. 


Tue iron and steel markets are again very strong 
this week, and the movement towards higher prices is 
more evident than it was last week. It seems use now 
to look upon market values under the influence of pre-war 
ideas, as some neon are still doing. We have, in. fact, 
to. get rid of preconceptions in order to obtain any 
clear view of the probabilities of the future. It seems 
quite certain that we cannot yet begin to bring down costs, 
either in iron and steel production or in anything else, and 
the only sane thing to do is to accustom ourselves as soon 
as may be to the new situations which are arising. The 
truth is that.the world wants more iron and steel than it 
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did six years ago, and is at the same time producing very 
much less; and until production in Belgium, Germany and 
America can be very much increased, scarcity must be 
the dominating fact in all the markets. 


Metals. 


There will, of course, be more non-ferrous metals 
required for the reconstruction of the world, and the two 
reason: why copper is relatively much cheaper than iron 
and steel are, first, that a considerable accumulation has 
occurred in America, and, secondly, that copper and its 
alloys are more or less indestructible ; so that when the 
destruction of machinery, &c., in which copper alloys are 
ineluded takes place, these metals can be used again almost 
as easily as new metals. Hence, a large stock of copper 
in America and a very great abundance of scrap copper 
and brass work together to delay the advance which is 
probably coming. The market for standard copper has 
been trying to rise above £120 per ton for some weeks, 
and it seems probable that we are now coming near the 
time when it will succeed ; but it will probably take many 
months of increasing activity before copper rises to any- 
thing like the position now occupied by iron and steel. 
Roughly speaking, the actual rise in copper since 1914 
is under 100 per cent., but the rise in iron and steel is 
nearly 400 per cent. If copper had risen proportionately 
it would now stand at £350 per ton or thereabouts. Con- 
sumers will do well to realise this and have a fair amount 
of confidence in the market until they see signs that the 
other metal markets are becoming top-heavy. The prices 
charged ‘to the engineer for manufactured copper and 
brass are, of course, out of all proportion to the present 
price of standard metal, but that is mainly because makers, 
by reason of their associations, are able to extort very 
much larger profits than were possible in the old days. 
There is, for instance, an enormous margin of profit on 
brass locomotive tubes or on copper locomotive. tubes, 
but the latter are far more economical than the former, 
because they can be bought at nearly the same price and 
when they are done with and taken out of the boiler they 
are worth very greatly more than the former. The market 
for tin has been a little uncertain of late, and the sharp 
fall of about £20 per ton after the price had gone over 
£420 was rather alarming; but the conditions which 
brought tin up from £300 to £400 per ton are still in full 
operation, and there are many people who think that it is 
wise and right, to buy on every fall. It seems almost 
certain that the price of tin cannot be brought down 
seriously, while silver remains so high, although, of course, 
there. will always be fluctuations,.and these will appear 
all the more serious simply because the range of prices 
is so high. People were staggered. when the market fell 
£20 per ton, but this is no greater a fall than £5 per ton 
would have been when tin was £100 per ton. Spelter and 
lead have been a little weaker, but mainly because the 
set-back in tin produced a false alarm in these markets. 
The demand for spelter in the galvanising trades is on the 
inerease ; and although there is now some talk of replacing 
galvanised iron to some extent by the introduction of 
rustless steel sheets, this change will take time to develop. 
The future of lead depends largely upon whether more 
Australian metal can be brought into the European 
market, and we do not hear yet that the strike at Broken 
Hill has been settled. 

Pig Iron. 

It is very difficult to see what is to be the end 
of the rise in all pig iron prices, and there is no doubt that 
producers are more or less nervous about them. The 
shortage in the supply is more pronounced, and there is 
no method of meeting it, for more furnaces cannot be put 
into operation, while it is so difficult to find enough 
material and fuel to keep those going which are in blast. 
The recent rise in the furnace price of Scotch pig iron to 
£12 per ton certainly suggests that common foundry iron 
should not be less than £11 per ton in any part of the 
country, and there is little doubt but that we shall have to 
accustom ourselves to that tremendous figure, if not to 
more. Already foreign buyers of Cleveland No. 3 would 
gladly pay £11 per ton in order to secure a share of the 
output, but it is-now a question whether the consuming 
industries of this country can spare any pig iron for ship- 
ment abroad. It may, in fact, be considered necessary to 
restrict, or perhaps to. prohibit altogether, the export trade 
in pig iron, although most people have a very natural 
dislike to any arbitrary interference of this kind in matters 
of trade. On the Manchester foundry iron market the 
prices for Derbyshire No. 3 pig were withdrawn, and it 
was said that no price could be quoted until the end of the 
week. This means, of course, that makers are considering 
what alterations shall be made in-the prices. Northampton- 
shire pig- was advanced 5s. at the end of last week, and 
there is now talk of another 7s. 6d. rise in it, so that con- 
sumers ought not to 6 t to get Derbyshire in Man- 
chester mtich, if anything, under £11 next week. 


Finished Steel. 

The market.is very firm, but there has been no 
further definite imcrease in the prices. These are, of course, 
very irregular, and seem to depend more than usually 
upon the convenience. or.otherwise of the specification. 
When it is a case of straight rolling for several hundreds 
of tons, sellers will sometimes make a concession in the 
price. ; 

Scrap. 

The market for scrap is quiet, and there is not 
much actual business done, but dealers are firmer and 
more inclined.to hold back and wait. for a better oppor- 
tunity of selling. Heavy steel scrap is firmer than it was, 
but we do not find in Lancashire the prices mentioned in 
the South Wales district. Dealers when buying seem 
afraid to offer more than £8 for it. Consumers of heavy 
wrought scrap continue to offer £9 5s. per ton delivered, 
but they do not get enough, and it is expected in the trade 
that they will shortly be compelled to pay more. Cast 
scrap remains very quiet, in spite of the fact that foundry 
pig iron continues to advance. Dealers here say that they 
canhot get more than £8 10s. for the very best lots of 
textile machinery. metal, and even at that low price there 
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is not a big market. It is said that Government cast 
serap and heavy steel scrap are still pressing heavily on 
the market. 


Electric Power Supply. 


It would appear that the demands for electric 
power in Salford are such that the Council doés not feel 
justified in waiting until the proposed super-power stations 
come into being. The Electricity Committee of the 
borough is about to ask the Council for sanction to borrow 
£144,344 for extension. The proposed expenditure is 
made up as follows :—Land and buildings, £9661 ; - elec- 
tricity generating plant, £47,340; switchgear, £3250; 
steam generating plant, £42,000; sub-station ‘plant, 
£22,393; and feeder mains, £19,700; total, £144,344. 
During the last twelve months plant taking 2504 kilo- 
watts has been connected to the mains, and the maximum 
demand has increased during the past winter from 12,600 
kilowatts to 14,200 kilowatts, New applications for 
power actually accepted amount to 1300 kilowatts, and 
inquiries for power supply to 4043 kilowatts. To be 
added to the foregoing is the estimated increase due to 
small consumers, making an increase in the connected 
load of 6500 kilowatts, and an actual increase im the 
demand of not less than 3500 kilowatts. Against that 
total the total steaming capacity of the existing station 
is not more than 10,500 kilowatts. The bulk supply 
from the Lancashire Electric Power Company is 2000 
kilowatts, but that amount may not be available next 
winter. During the past winter the Manchester Corpora- 
tion has been assisting Salford by supplying under agree- 
ment a maximum of 2000 kilowatts. It is hoped that it 
may be increased to 3000 kilowatts next winter, in which 
ease the actual useful capacity available to meet next 
winter’s load will not be more than 13,500 kilowatts. 


Works’ Schools. 


Speaking at a meeting of the shareholders in 
Mather and Platt, Limited, at Manchester on Friday, the 
27th ult., Mr. Loris E. Mather, chairman of the board of 
directors, aHuded to the works’ school for apprentices 
which has been started at the Park Works on the lines laid 
down in the new Edueation Act. He said that this school, 
which was held during working hours, had proved very 
successful, and was the first school of its kina in Manchester 
to be approved by the Board of Education. Every boy 
between the ages of fourteen and sixteen obtained in- 
struction for eight hours a week, the teachers being pro- 
vided by the local education authority. The instruction 
given was largely non-vocational, and included physical 
training. Mr. Mather said the improvement in the boys 
attending the classes had been very noticeable, and the 
foremen were satisfied with the good results. He said that 
employers would have to give more attention to the 
selection and training of their workers, both manual and 
clerical, than had been done in the past. By that he did 
not mean limiting the freedom of employees, but rather 
preventing so many round pegs finding themselves fitted 
in square holes without any means of exit. 


Barrow-ry-Furness, Thursday. 
Hematites. 


The hematite pig iron trade of North Lancashire 
remains well employed, and a good output is bemg main- 
tained, but in Cumberland a shortage in the supply of 
coke has cut down the production very considerably, and 
at a time when the demand all round is very heavy, the 
business being offered being more than makers can handle. 
A big proportion of the output at Workington and Barrow 
is going into use by local steel makers, founders, &c. 
Outside users are wanting both ordinary and. special 
brands of iron in big quantities. This continued shortness 
in raw material supplies is handicapping trade very con- 
siderably. Prices are steady, with parcels of mixed 
numbers of Bessemer iron at £12 5s. per ton net f.0.t., 
and special brands are at £13 5s. per ton net. 


Iron Ore. 


There is activity throughout the district in the 
hematite iron ore trade, and an endeavour is being made 
to maintain a good output of metal. Practically the whole 
of the tonnage raised is being used in the district. Prices 
are steady, with good average sorts of native ore at 
52s. 6d. per ton net at mines. Spanish ores are at 62s. 6d. 
per ton delivered. 


Steel. 


In the steel trade there is a busy state of affairs 
this week at both Barrow and Workington, and rails are 
the chief output. There was a falling off in rail output 
at Barrow last week by the closing down of the big rail 
mill on the Wednesday afternoon. On Monday last, 
however, the mill was started again on the double shift. 
The Siemens departments, the merchant. and: hoop ‘mills 
are also busy, as well as the steel foundries. Steel generally 
is in good demand. Prices are steady, with heavy rails 
at £19 15s. to £21 5s.; light rails, £21 10s. to £23 10s.; 
billets are at £22 10s. per ton; and ship plates, £21; 
and boiler plates, £26 10s. per ton. 


Fuel. 


There is a brisk demand for steam coal, which 
is at 36s. per ton delivered, and for coke the requést is 
strong, with East Coast qualities at 60s. per ton delivered 
to West Coast makers. 








SHEFFIELD. 


(From our own, Correspondent.) 


The Wagon Building Industry. 


Apart from the large rolling stock works of 
Cravens at Darnall, there is a very considerable interest 
in the Sheffield and Rotherham districts in the building, 
repairing and financing of railway wagons, and if only 





matters are permitted: to take: a’ normal | course « theré 
should be @-large businessdond in this department over 
the next few years. I believe I am right in saying that the 
plan for creating the combine known as Wagon Repairs, 
Limited, originated in Rotherham, and it is certain that 
on the board formed by the nine subscribing wagon- 
building firms this district is strongly represented. At 
the meeting the other day of the British Wagon Com- 
pany—one of the Rotherham econcerns—the chairman 
referred to the difficulties caused by Government restric- 
tions, but added that during the last half year thete had 
been many more inquiries, and in the last two months a 
greater number than for a long time. Tt really seemed as 
if they were beginning to see the silver lining, though it 
was difficult to foretell the immediate future in consequence 
of the attitude of the Government. Sometimes it seemed 
a question whether the wagon business was to continue in 
private hands or whether the Minister of Transport would 
make up his mind to take overall private“ wagons: Per- 
sonally, he did not see how the Government, was going to 
find seventy millions sterling at the present moment with 
which to buy out private interests in the industry and in 
wagons. It would, he thought, be a great error and tend 
to retard business. One little difficulty which this com- 
pany has had to face, in common, I am afraid, with a 
good many others, is the filling of ranning contracts made 
before the war. In such .cases it. certainly looks as if 
relief of some kind should be possible... An interesting 
fact, by the way, is that the chairman, Mr, F, L, Harrop, 
has occupied that position on the board of the company 
for forty years. There. appears to be a good deal .more 
activity in rolling stock building just now, both for rail- 
ways and tramway systems, but there must be enormous 
arrears to overtake, that remark applying particularly 
to track work. 


Moulders and Engineers. 


During the recent strike the moulders must have 
felt rather keenly the fact that they are not affiliated with 
any of the engineering trade unions, though so closely 
associated with them in their work. _Whether the position 
has appealed to any section of the moulders as an undesir- 
able} one I do not know, but there appears to be a feeling 
among some of them that membership of the new ‘‘ Amal- 
gamated Engineers’ Union”’ is worth consideration. So 
far, there does not seem to be unanimity in their ranks 
on the matter, which, however, is being pretty freely 
discussed. The Friendly Society of Ironfounders, the 
Associated Iron. Moulders of Scotland, and the Amalga- 
mated Society .of Coremakers had not, up to a few days ago. 
seen their way to meet. a sub-committee representative of 
the unions which have accepted the scheme of amalgama- 
tion in order that an invitation to the iron moulders’ 
unions to become affiliated with the new engineering union 
might be considered. The three unions of ironmoulders 
explain that they have been considering the question of 
amalgamation, and that in view of the progress, made 
towards that end they deemed it wiser to await events. 
Conferences on the matter are to be held in Sheffield, but 
an opinion prevails with some of the officials that the 
foundrymen will not join the new union, 


The Man who Can Invent. 


Mr. R. O. Herford, works director at the Hans 
Renolds establishment, Manchester, was the speaker last 
Thursday at the Mappin Hall lectures on industrial 
administration. These lectures are held under the 
auspices of the Applied Science Department of the Shef- 
field University, and are being well attended by the right 
sort of men. The Hans Renolds chain works at Burnage, 
which I have had the privilege of visiting, are simply a 
demonstration of how such a place should be run, so that 
Mr. Herford, who is chiefly responsible for the adminis- 
tration there, was able to speak of things his company has 
tested and proved sound and profitable. Mass production 
is the keynote of the works at B , and that, of course, 
was prominent in Mr. Herford’s lecture, which showed the 
need for technical planning. The entrance to Hans 
Renolds looks more like that of a winter gardens than a 
factory, and everywhere the same cheerful aspect prevails. 
The lecturer counselled his hearers—all representative of 
the administrative side of Sheffield industry—‘‘ to look 
out for the man with a genius for invention, take him off 
production, where he is worried and ineffective, give him 
@ quiet room and a lathe and let him invent things for 
you. When there are two or three such men in the works, 
it is wonderful what results are achieved.’’ And you could 
see from the expressions on the faces of the audience that 
they were thinking: ‘‘ Yes; but make quite sure first 
that he is what he seems to be.’’ It is conceivable that 
two or three men who regard themselves as inventive 
geniuses and are only muddlers and dreamers would 
become a great nuisance to themselves and everybody 
éelse—especially the latter. Mr. Herford made a point of 
the fact that if the work of technical experts was to be 
applied successfully, all projects should be discussed by 
conferences attended by the manufacturing, tool-making 
and inspecting departments, and experimental models 
should be made for testing purposes. In America, he 
added, they went so far as to include a manufacturing 
department in some of the laboratories. 


Sheffield’s Electricity Works. 

An important inquiry by the Ministry of Health 
has been proceeding in Sheffield for many days now, the 
desire of the Corporation being to extend the city’s boun- 
daries, amongst other things. Out of the evidence adduced 
on Saturday, two particularly. interesting, pdéints:drose. 
One was regarding the city’s efforts to purify the atmo- 
sphere of smoke fumes, and the other respecting ’Sheffield’s 
electricity unde-taking. When Dr. John Robertson, now 
Medical Officer of Health for Birmingham, and formerly 
holding a@ similar position in Sheffield, was called as a 
witness, he observed that it might seem an anomalous 
thing to say, but he believed there was more done in the 
way of controlling smoke from boiler furnaces in Sheffield 
than in any other town he knew, arid yet Sheffield had 
always been a smoky town, where the heavy trades existed. 
The smoke came from various metallurgical furnaces, which 
had never been controlled'so far‘as smoke was concerned, 
and he did not think that up to to-day any means of con- 
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trolling that smoke were known. Witness added that ho 
would like to poe, Heoepoky areas cleared of dwelling. 
houses, as it was a more Valuable area for works purposes, 
As to the other matter—electricity—Mr. 8. E. Fedden, 
the general manager of the Corporation Electric Supply 
Department, showed how Sheffield compared last year wit}; 
the four other municipal undertakings of the country which 
supply over 50 million units per annum. If I put these 
comparisons into tabular form,’ they will be seen ‘ai 
glance :— 
: Average 
Wom Rite, 
ined. 
d 


1-63 
1-15 


Units sold. Profit, 
ob 
£ 
71.(00 
92,000 
37,400 
933,000 
69,294 


72,000,000 
141,000,000 
184,000,000 


Liverpool 

Bileslagham 
Manchester / 
Glasgow 145,000,000 1-41 
Sheffield 161,000,000 -99 


Thus, said Mr. Fedden, Sheffield gives the cheapest supply 
of electricity of any of the big towns. The only municipal! 
undertaking that compares favourably with Sheffield in 
the matter of low working cost is Stalybridge. The 
development in Sheffield has been largely connected with 
the metallurgical use of electricity. It had become essen 
tial for the development of the city’s industries that a 
cheap supply of electricity should be available. 


Oil Struck at Retford. 


In the course of a paper’ read before the Midland 
Counties Institution of Mining Engineers a short time ago, 
Mr. H. E. Milton, of the Butterley Colliery Company. 
referred to certain borings which had been made for oi! 
in the Nottinghamshire coalfield. Since then, Mr. Milton 
states, further borings have been made at Retford, near 
Sheffield, where oil had been suddenly struck in quantities 
that made it necessary to report to the Government, 
which now has the matter under control, though what 
action would be taken officially was not definitely known. 
The new boring for coal at Retford, however, was 
completed. 


A New Colliery. 


Speaking of ¢ollieries, some rather interesting 
operations are proceeding in a district skirting Sheffiel 
on the Derbyshire side—just beyond Dore and Totley. 
During the war the Mickley ‘Colliery in that neighbour 
hood was closed down, ‘but just’ recently the ‘ Hurst 
Hollow "’ mine has come into existence. It is being worke:| 
by the drift method, the first drift entrance running into 
the ground at an angle of 45 deg., the opening on the 
Dronfield side going 400 yards underground before the 
face was reached. There about sixty men are employe: 
on a fairly thick seam. The newer drift, after 90 vards, 
runs into the Mickley seam, which is at that point of good 
quality, but not more than 20in. thick. The surface gear 
includes a winding engine and shoots, and a number of 
steam and petrol wagons convey the bulk of the output 
to the Dore and ‘Totley districts, where there is a ready 
market, the remainder coming to Sheffield. 


Nickel Ore Found in Derbyshire. 


People here are greatly interested in the new 
mineral discoveries in the Peak District of Derbyshire, 
arising out of jnvernnnere which have been pursued by 
Mr. C. 8. Garnett, F.C.S., Assoc. Met. of the Sheffield 
University, during the last couple of years. The finds 
include specimens of nickel ore ; willemite, a new zinc 
ore; langite, a rare mineral ; hydrozincite, found for the 
first time in Derbyshire; chrysolite, akin to asbestos : 
and beekite. There have also been found specimens of 
amethyst of a specially high quality. Of these, the nickel 
ore is, of course, attracting the greatest attention. Speci- 
mens have been found in mine workings, the thickness of 
the deposit averaging about half an inch. The deposit, 
it is said, is of pale green upon the surfaces of dolorite 
thoroughly decomposed by weathering, the purer portions 
ap ing as somewhat vitreous crusts, but the mass being 
re and dull. What is being discussed now is the com- 
mercial value of the discoveries, there being many sceptics 
on that point. Mr. Garnett, however, contends that it is 
quite too early yet for the discoveries to be written down 
as interesting but commercially worthless. 


A.S.E. Men for Russia. 


In Sheffield there are still 1000 members of the 
engineering unions on the unemployed list and 25,000 
throughout the country, and a plan for absorbing some of 
those men is just now being considered by No. 10 branch 
of the A.S.E. at Sheffield, The plan is nothing less than 
securing passports for Russia and providing for the emigra- 
tion thence of men suitable and willing to undertake the 
rather hazardous adventure. It is pointed out. that 
Russia, though rich in natural resources, is quite un- 
‘developed, and that in pre-war times large quantities of 
machinery, and especially agricultural machinery, were 
sent out from this country, particularly from the Sheffield 
and Lincoln districts. Why should those things not be 
made on the spot in future ? No. 10 branch has passed 
a resolution asking the Executive to negotiate with the 
Government with a view of securing passports “ for 
members of our organisation who desire to go to Russia. 
as we think that if engineers were allowed to go to that 
country it would serve two p viz., enable Russia 


‘to obtain skilled artisans, of which she is badlPin need. 


and also relieve the position here at home of the 25,000 
members who are out of work.’’ Many men are said to 
be ready to start—men described as Marxian students. 
Well, we shall see what we shall see. 


General Conditions. 


In the course of the proceedings at the meeting 
of the Brightside Foundry and Engineering Company. 
Limited, on Monday, at which it was decided to give the 
employees special facilities for taking shares in the com- 
pany on very advantageous terms, the opinion was ex- 
pressed that it would have been a good thing if that plan 
had been adopted at the very commencement of the 
company. Another Sheffield concern—Kayser, FElfison 
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and Co.—did so, with much success. Every man at the 
latter firm’s works is interested in the, business, and if he 
sees anybody else skulking his time away he is not slow 
to express his view. Every man, being interested in the 
dividend, is working for himself as an employer as. well 
as being an employee. There are now several firms in 
this district, a portion of whose shares are held by..em- 
ployees, and it appears to always work well. At the 
Bessemer Company's! meeting on, the same day it was 
stated that during last year eight weeks were lost through 
labour troubles, and, as the chairman remarked, ‘ time 
lost is lost for ever.:?.. The prevailing spirit of discontent, 
he believes, is largely due to misunderstandings which 
are removable, “If men will give an honest day’s work 
for an honest. day’s pay,” he added, ‘‘ England will prosper, 
but not otherwise.’ ners, by the way, never had 
a better erder book than at present. Taking a general 
view of the eity’s.industries, prospects so far as business 
is concerned seem excellent. America is becoming quite 
a big buyer again of high-speed steel, amongst other things, 
and the, erucible furnaces are busy on orders for France, 
Belgium; Italy, and other oversea markets. Exports of 
light steels and tools, as well as cutlery to all parts of the 
world, particularly South America, are very heavy, and 
the home trade is active. Railway and tramway steel 
is in inereasing demand, many of the home municipal 
authorities taking steps to renew their over-worn metals. 
The labour trouble in the silver trade still threatens, but 
a feared strike in the cutlery industry. has been averted, 
the parties agreeing to submit the points in dispute to 
arbitration, Rolling mills could manage larger outputs 
if supplies of steel were freer. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Needs of the Iron and Steel Trades. 


LitttE doubt is entertained of the prosperity 
of the iron and steel trades for some years to come, Most 
of our trade rivals are out of the market, and with the whole 
world literally starving for iron and steel to carry out the 
great works. of reconstruction necessitated by. the war 
British producers are presented with a unique opportunity 
for a, great expansion of their overseas trade. But in 
order that manufacturers may grasp the opportunity it is 
imperative that. there should be an increased supply of 
raw materials for pig iron, a better supply of fuel, more 
steamers to import foreign ores, and more wagons to deliver 
the finished products of the steel works, Not even during 
the worst days of the war were there.so few blast-furnaces 
in operation on the North-East Coast as at the present 
time, and of those few there have been some which have 
at times had to go on slack blast owing to the fact that 
there was not coke enough to keep them going. There 
are now only about 66 blast-furnaces in operation in this 
distriet—fully a. dozen below the average. Several are 
all ready to be put into operation, but it is quite impossible 
to do so until the fuel supply improves. The demand for 
pig iron is enormous, foreign buyers will willingly pay 
anything up to £3 per ton more for iron than is charged 
to home consumers, and there is'no doubt that there are 
vast opportunities for lucrative business abroad if only the 
iron could be produced on a latger scale. “To that~end 
coke is the first essential. Almost equally urgent is the 
need for more steamer tonnage for the import of foreign 
ore. The British steel manufacturers have solved the 
problem of the production of high-grade steel from the 
leaner native ores, but for many purposes they are still 
dependent upon the richer ores from abroad, and that fact 
has been brought home in striking fashion recently by 
an unprecedented rise in freights, and a scarcity of tonnage, 
which has driven up the cest of hematite production 
and has rendered it very difficult indeed to maintain the 
proper “‘ mixtures’ at the furnaces. No less serious is 
the lack of bolster wagons at the steel works, which is 
holding up production and causing works to fall further 
and further into arrears with their deliveries. 


Iron and Steel Exports. 


Despite the great stringency in the supply of pig 
iron, the shipments from the Cleveland district in February 
showed an increase over those of January. The quantity 
shipped abroad in January was 31,543 tons, in February 
it was 32,591 tons, an increase of almost.exactly 1000 tons. 
In addition, 9375 tons went coastwise, bringing the aggre- 
gate shipments of pig iron for February up to 41,966 tons. 
This latter figure is the highest peobhdod for eighteen 
months, but the coastwise shipments have not been on 
such a seale since November, 1914. The explanation 
is, of course, the railway congestion. Even with the rail- 
way rates advanced, the rail charges to Scotland are about 
13s. per ton less than the cost of steamer transport, but 
such is: the difficulty of getting supplies by rail that con- 
sumers are paying the extra cost in order to get the 
iron, Of the countries abroad Belgium was again the 
largest customer, but she only took 12,558 tons in Febru- 
ary, as against 17,368 tons in January, whereas Italy, 
which got 3410 tons in January, received 6548 tons in 
February. France received 2149 tons, Norway and 
Sweden 2230 tons, Japan 2410 tons, and Spain 3800 tons. 
The most interesting feature, however, is that 500 tons of 
pig iron were shipped to German ports, and, though the 
Turkish peace~ still li + 100-tons to-Turkey. The 
exports of finished iron and steel fell from 20,689 tons in 
January to 14,671 tonsin February. The total of 5468 tons 
to India and Ceylon was only about half of what was 
shipped in January, and almost in every instance the 
shipments were on a reduced scale. 


Cleveland Pig Iron Trade. 


The position in the Cleveland pig iron trade 
showed little change during the week. The ironmasters 
held another meeting, and once more decided against 
any immediate rise in selling prices... But. there appears 
to be little real satisfaction in having a solid basis upon 
which to transact business when there is io business to be 
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is,’ if) possible, whore! acute than ever! Buyers: would 
positively weléome. higher :prices: if it released more iron, 
Possibly it would release a little; but makers assert that 
they are delivering the whole of the iron which they have 
to spare; and that it is a question of output rather than 
price,’ At: all events, it is understood that the price is 
likely to rernain undisturbed for at least a fortnight, when 
there may be a further review of the situation. Méanwhile 
the quotations in the home trade are :—No. 1, 182s. 6d. 
per ton; 'No.'3 Cleveland G.M.B., No. 4 foundry, and 
No. 4 forge, 175s.; for France, Belgium, and Italy a pre- 
mium of 5s. ‘per ton is added in all cases, but/for other 
destinations abroad 230s. and upwards is being paid. 
Little iron, however, is going to neutrals, and the bulk of 
the shipments are for Belgian use. Much greater use is, 
however, being made of steamer tonnage in order to 
facilitate deliveries to British consumers, and quite con- 
siderable quantities are now going by sea to Scotland, 
notwithstanding a difference in the cost of about 13s. per 
ton. 


Hematite Pig Iron. 


The dearth of hematite pig iron is almost as 
pronounced as that of Cleveland pig iron, and makers are 
not likely to do more than meet their commitments until 
the price is more commensurate with the cost of production. 
Mixed numbers are still quoted at 220s. per ton for home 
consumption and for shipment to France, Belgium, and 
Italy the price is 2303. per ton. 


Iron-making Materials, 


Northumberlands: Best; Blyth ‘steams,.120s.; second 
Blyth steams, 110s.; unscreened; 100s. to 110s.; best steam 
smalls, 95s. to:100s.; second steam smalls, 85s. to 95s.; best 
screened households, 120s. Durhams: Best gas, 110s. to 
120s.; second gas, 100s. to 110s.; special Wear gas, 110s. 
to 120s.; coking, 100s. to 110s.; bunkers-for British boats, 
105s. to 110s., and 110s. to 120s. for neutral steamers ; 
best beehive foundry coke, 120s. to 125s.; patent oven 
coke, 120s.; gas coke, 120s. 








SCOTLAND. 


(From our own Correspondent.) 


Clyde Joiners for Ireland. 


Dourine the past few days it has been stated that 
a considerable number of ship joiners are transferring their 
services from the Clyde to Belfast and that they have now 
left for the North of Ireland. . It is said that they have been 
offered 2s, 6d..per hour as wages and £1 15s. per week as 
maintenance money, making a weekly total of £7. Free 
passages across were also provided. These terms were 
ofiered by a firm specialising inthe manufacture of refrigera- 
ting machinery for Belfast-built yessels. 


Shipbuilding. 
The launches, from Scottish shipyards during 
the month of february totalled twenty vessels of 38,465 
tons aggregate, Of these, fifteen of 32,729 tons were built 





The difficulty of obtaining steamer tonnage is 
the dominating factor in the foreign ore trade at the} 
moment. Throughout the year the difficulty has been 
more or less pronounced, and local consumers held off 
in the hope' of easier freights. Instead of this, freights 
have been steadily rising, stocks have been depleted, and 
now the position is that consumers are so urgently in need 
of supplies that they are absolutely at the mercy of the 


but 50s. per ton is probably a fair average quotation on a 
17s. parity freight. There is absolutely no improvement 
in the coke position. One or two producers have advanced 
selling prices, but the majority are still adhering to the 
old figures, namely, 50s. 6d. per ton at the ovens for 
ordinary furnace qualities and 53s. for qualities low in 
phosphorus. 


Manufactured Iron and Steel. 


and steel is as strong as ever, but the position as regards 
transport facilities is still unrelieved. Boiler plates have 


other price revisions. It is reported that the Profiteering 
Department of the Board of Trade is likely at an early 
date to consider the costings furnished by manufacturers 
of such iron and steel as comes under the heading of 
building materials. These include joists, angles, channels, 
&c., but.the manufacturers believe that they have a strong 
case in regard to home prices, and, of course, the export 
trade does not come within the scope of the inquiry. The 
following are the minimum rates for the home trade :— 
Rounds and squares, 3in. to 5}in., £21 2s. 6d.; Zin. to 3in., 
£23 ; flats, 5in. to 8in., £21 5s.; over 8in., £21 15s.; 14in. 
to 5in., £23; angles, 4-ton lots minimum, £20 10s.; tees, 
£21 10s.; joists, 4-ton lots minimum, £20 10s.; heavy steel 


packing steel, parallels, £17 5s.; packing steel, tapered, 
£21 10s.; convex bars, £22 2s. 6d.; common iron bars, £24 ; 
steel strip and hoops, £27 10s.; soft steel billets, £19 18s.; 
hard, ditto, £20 10s.; corrugated galvanised sheets, £50 


but they are generally considerably higher than the home | } 
trade quotations. 


The Coal Trade. 


exporters’ point of view, is fast becoming hopeless. The 
searcity of fuel, amounting.to famine, continues in every 


being gradually, but surely, starved out of existence, no 


at a very low minimum. The colliery output in both| t 
Northumberland and Durham is large and ittiproving, but, 
however the supplies seem to expand, the requirements of 
the home and official services more than keeps 

Orders and inquiries from’ abroad, however, are still 


on the Clyde. For the first two months of the year the 
Clyde total was. twenty-five vessels of 72,639 tons, com- 
pared with twenty-three vessels of 42,639 tons in the first 
two months of 1919 and twenty-two vessels of 56,805 tons 
in January and February, 1913. The output in February 
presented a complete contrast to that of January in that, in 
the latter, four out, of five cargo boats had geared turbines, 
while in February no. turbine-driven steamers were 


shipowners in regard to freight charges. There have been |), nehed. While the new contracts re : 
" P . § . ported are for small 
oie ey week q oan being — from were te ‘the eraft, the yards have a large amount of work still on hand, 
ie h “ hee sa, SB end il see ‘d by Caine Rubic. and, granted a steady flow of materials, are likely to be 
ee ee per Se ae el god 3 vrs mgmt fully employed for a considerable time ahead. 


Progress at Montrose. 
The first two keels have been laid by the Coaster 


Construction Company, Limited, in its new yard at 


Rossie Island. Montrose. Contracts on hand include a 


number of vessels of about 1400 tons and some hopper 
barges of a special. type for re-erection abroad. The 
company is making provision for the ultimate develop- 
The demand for all descriptions of finished iron | ment of its yard to twelve berths, but is completing half 
that number at present. At the yard of the London and 
Montrose Shipbuilding and Repairing Company six ships 
been advanced this week, and there have been certain | from 90ft. to 190ft. long are under construction. 


Pig Iron. 
The position in the Scoteh pig iron trade is 


becoming very difficult. Supplies are very short and 
makers are spreading deliveries over as many customers 
as possible. Foundry grades especially are difficult to 
obtain, and the price has advanced again during the 
week. The nominal figure for No. 1 foundry is now 
£13 5s. and No. 3 £13 per ton f.o.r. Glasgow. Hematite is 
also firmer, having been advanced 17s. 6d. per ton during 
the week. Despite the continual increase in values, 
makers are inundated with orders for home consumption 


rails, £19 15s.; fish-plates and sleepers, £24 15s.; ship, and overseas inquiries are not lacking. The latter, how- 
bridge, and tank plates, £21; boiler plates, £26 10s.; | ever, are receiving scant attention. 


Finished Iron and Steel. 


The delivery problem is still the feature of the 


to £53 ; black sheets, almost unprocurable, with the price | steel and iron industries. Prices are still advancing, but 
up to £40. Export prices are left open to negotiation, | if supplies could be arranged for, values would present 


ittle difficulty. Makers have been doing their utmost, 


but the scarcity of semi-finished material is having its 
effect on output, especially where works do not produce 
their own billets. From the consumers’ point of view the 
situation is nearing the impossible, as hardly any order 
There is no observable alteration in the general | can be placed with the remotest chance of delivery within 
situation of the Northern coal trade, which, from the | from three to six months. Many works are fully booked 
up and cannot entertain orders for months to come. The 
import of semi-finished material from America is far below 
+ unabated, and the whole situation is intensely | normal, and works are beginning to look towards con- 
strained and strenuous. The coal export trade is at present | tinental sources. Steel works are finding it almost impos- 
sible to make much impression on accumulated arrears, 
regard is paid to either the interests or the representations | particularly in orders for ship plates, while even sectional 
of the exporters, who are compelled just to sit tight and | material is becoming scarcer. Steel sheets are in much the 
wait developments in the almost vain hope that the|same position and little headway is reported. Bar iron 
unrelenting pressure of the official demand will ease off | works have a similar story to tell. Home orders for engi- 
in the near future and enable at least a portion of the | neering and agricultural requirements are quite sufficient 
expanding output to be available for export. In the|to keep plants fully oecupied. Anything outside local 
present system of requisitioning and priority all the | orders is receiving scant attention. In this department 
available fuel of every kind is ear-marked at the pit or | also the output is being retarded by a scarcity of raw and 
commandeered at the staiths for despatch inland and for | semi-finished materials. There is, generally speaking, no 
the southern area, with the result that overseas trade is| lack of export orders, but there is practically no sign of 


rade developing in this direction. 


Coal. 
The scarcity of fuel, both for industrial and house- 


pressed on the market, despite the impossibility of: their 
being placed at any near date of loading, but for the most 
part collieries refuse to quote for any deliveries beyond 
A glance at a recent official American list of exports 
reveals the curious fact that. while small. quantities of coal 
were shipped from the States to, Denmark and Holland, 
nothing at all in the way of coals was exported to either 
Norway or Sweden, which is incontestable proof that the 
sensational reports of huge contracts being placed by 
these respective countries in America was largely, if not 
altogether, bluff, as the goods are not, being delivered. 
There is also an acute shortage in the supplies of coke, 
and very keen competition is being exercised by intending 
It is reported that as much as 122s. 6d. has 
been paid for a consignment of best beehive foundry coke. 
Prices all round_are exceedingly firm, but purely nominal. 


hold consumption, is still pronounced, Outputs are fairly 
good and shipments are:being restricted, but still there 
appears to be little improvement in deliveries. There is a 
shortage of railway wagons, but it does not appear suffi- 
cient to explain such a scarcity of fuel. The situation 
seems worst. in the West of Scotland, and both Fifeshire 
and the Lothians collieries continue to send supplies to 
the first-named.. Notwithstanding all efforts the shortage 
is pronounced, especially in household fuel, many merchants 
working on very meagre deliveries. Industrial concerns 
are in most cases receiving sufficient for day-to-day require- 
ments, but in very few instances are there stocks in hand. 
Shipments have been almost entirely coastwise, foreign 
consignments only amounting to 4988.tons out of a total 
of 130,686 tons in the past week, compared with 134,654 
in the preceding week and 135,281 tons in the same week 





The principal open market quotations are as follows :— 





done, Merchants report that the shortage of supplies 


last:year. Some moderate cargoes of industrial sorts have 
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gone to Irish ports and bunker and small stuffs to con- 
tinental destinations. With the exception of an increase 
of 203. per ton in bunker coal] to neutrals prices are 
unchanged. 








WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 


Tightened Control—Restricting Exports. 
urs 


THE coal trade is again experiencing the rigo 
of increased Government control, with all that that entails 
in respect of dislocation of business and the disorganisa- 
tion of the existing commitments of colliery companies 
and coal exporters. However well plans may be drawn 
up for altering the course of shipments, &c., it is impossible 
to avoid difficulties, and the disturbance of operations. 
The Government decision is to increase home supplies 
on a scale unprecedented, and for a month to come the 
disposal of output is to be on the following lines of priority : 
—-_(1) Home railways, public utility undertakings and 
industries ; (2) coastwise bunker shipments; (3) bunker 
supplies to vessels directed abroad in ballast by the Ministry 
of Shipping; and (4) foreign coaling depéts. All these 
requirements have first to be met, from which it will be 
gathered that very little in the way of foreign exports is 
possible ; in fact, few pre-entries for foreign shipments 
have so far been endorsed by the Coal Controller's Depart- 
ment, although it is expected that before very long the 
conditions prevailing will force the authorities to release 
coals for export, as otherwise there will not be a sufficiently 
quick release of wagons to enable pits to be worked 
regularly and smoothly. Naturally, the programme out- 
lined above in respect of the allocation of production 
carries with it very largely the direction of affairs at the 
docks, inasmuch as tonnage has to be berthed in a manner 
to give effect to the Government requirements. Tips 
must be at the disposal of the Coal and Shipping Con- 
trollers’ representatives to load vessels to carry coals to 
home ports, &c., and there has, of ne@essity, been a good 
deal of movement of tonnage in and out of berth, thus to 
some extent diminishing the efficiency of the docks appli- 
ances, &c. Apart from all this, wagons have had to load 
for inland destinations, in many cases very distant, 
which means rolling stock will be out of the district for 
abnormal periods, thus increasing the fears of colliery 
companies regarding their chances of keeping their pits 
working. The stringent conditions imposed have caused 
no little anxiety to all concerned in the trade, as the orders 
of the Ministry of Shipping concerning the direction of 
tonnage has resulted in lightning changes in the stemming 
arrangements of collieries. Charters have been cancelled 
with disconcerting frequency, owners, who have ships 
fixed for foreign destinations and seeing little prospect 
of getting the coal cargoes released, preferring to cancel 
their charters and seek freights for which there is a better 
chance of getting quickly loaded, or else taking bunkers 
and sending their boats away in ballast. Many ships have 
been ordered by the Ministry of Shipping to proceed in 
ballast to Spain for iron ore cargoes home, while others 
have been sent away to South America and United States. 
Still, the supply of tonnage in the Bristol Channel is 
unusually heavy, there being at the early part of this week 
round about 400 vessels in the docks at Cardiff, Penarth, 
Barry and Newport, to say nothing of about 60 vessels 
out in the Barry Roads. Serious detention is being 
incurred by steamers, a fortnight or three weeks waiting 
having been a common occurrence. Foreign exports are 
for the moment reduced to a negligible quantity. Mr. H. 
Franklin Thomas has been appointed to represent the 
Shipping Controller and deal with the work of allocating 
tips, while the shipowners have appointed an advisory 
committee to assist in the requisitioning and direction of 
tonnage to be employed in the transport of coals to home 


ports. 
Steel Trade Crisis. 


A serious position has arisen in West Wales by 
the unauthorised and precipitate action on the part of 
the men who belong to the Steelworkers’ Confederation, 
and who have come out on strike, ignoring the advice of 
their leaders to adopt the constitutional course of tendering 
twenty-eight days’ notice. The trouble is the result of 
the Joint Steel Board’s decision on Wednesday in last 
week not to concede to the steelworkers the 40 per cent. 
advance in the base wage rates that the Joint Industrial 
Council had given to the tin-plate workers. The employers 
point out that although as regards war bonuses the steel 
trade has always followed the tin-plate trade, still the 
position is very different when it comes to a’question of 
base wage rates, inasmuch as steelworkers are so much 
more high y paid. The steelworkers at Llanelly ceased work 
on Saturday last, and since then the stoppage has spread 
to other works at Swansea and Port Talbot and the 
district. The men at Dowlais, Ebbw Vale and Blaenavon 
are not affected, but in West Wales it is estimated that 
18,000 steelworkers are directly concerned, and when the 
number of other workers who are indirectly interested are 
reckoned, the total number of men involved in idleness 
is nearer 45,000 to 50,000, and the estimated loss in 
respect of weekly earnings is about £250,000. Tin-plate 
works are suffering severely and promptly as a conséquence 
of the cutting off of supplies of steel bars. There are 
82 works in the tin-plate trade, of which about 65 are in 
the Swansea and Llanelly area. Tin-plate mills in these 
works number about 400, and there are 200 sheet mills. The 
sheet mills, it is reckoned, can continue work for a week 
after the suspension of steel production, so that by the 
‘time these notes appear the conditions in the trade of 
West Wales will be very serious, unless in the meantime 
a more conciliatory and reasonable attitude is adopted by 
the steelworkers. Mr. John Hodge, the leader of the Iron 
and Steel Trades’ Confederation, is in South Wales en- 
deavouring to get the steel bar men back to work, as they 
have been instructed to do by general headquarters of 
the Confederation. ’ 


Colliery Acquisitions. 


Developments continue ting the owner- 


ship of colliery property. Following the Powell Duffryn— 





Rhymney iron deal and the North's Navigation—Celtic 
merge, the official announcement is made that the Cynon 
Colliery Company have received from Messrs. H. Seymour 
Berry and D. R. Llewellyn, representing the Imperial 
Navigation Coal Company, Limited, an offer of purchase 
on the basis of two fully paid shares in the latter company 
for every three shares in the Cynon Company, or, alterna- 
tively, 27s. 6d. in cash to be paid to any shareholder who 
does. not desire to accept shares. The offer has been 
accepted by the directors of the Cynon Colliery Company. 
Mr. H. Seymour Berry is the chairman of both undertakings 
and Mr. D. R. Llewellyn and Viscountess Rhondda are 
also on the boards of the two companies. The deal will 
increase the output under the control of the Imperial 
Navigation Company to rather more than half a million 
tons per annum. In West Wales negotiations have been 
completed, as the result of which the ownership of Messrs. 
Glasbrook’s Garngoch collieries at Gorseinon passes to a 
syndicate headed by Mr. Tolland, who is well known as 
a steel and tin-plate manufacturer. The Garngoch 
collieries have an output of 2000 tons per day, and being 
of good gas quality the coals are eminently adapted for 
use at the steel and tin-plate works. The deal involves 
the sum of about £500,000. 


Miners in Conference. 


The South Wales Miners’ Federation has had a 
couple of days’ conference at Cardiff this week. The 
question of the nationalisation of mines and surplus profits, 
and the policy to be adopted by the Miners’ Federation of 
Great Britain at the next Trades Union Congress have 
been considered, but the conference decided to ask the 
lodges to consider whether direct action should be taken 
if the Government continued to decline to nationalise the 
mines, The decisions of the lodges will be submitted to 
the adjourned conference next week. The conference also 
had before it the subject of the classification of the various 
groups of colliery workers and the base rates of pay. The 
scheme recommended by the Executive Council provided 
that the first elass should consist of colliers, repairers, 
rippers, hauliers, &c., with a standard rate of pay of 8s. 
per day ; the second class to consist of assistant repairers, 
assistant rippers, &c., whose standard rate of pay be 7s. 
per day ; and that all other workmen over eighteen years 
of age not in the two classes above should be placed in a 
third class, and paid a standard rate of 6s. per day. At 
the conference a number of amendments was submitted, 
with the object of increasing the base figure, the one which 
found most support being that “‘the highest rate paid 
at any particular colliery be the standard rate, with 50 per 
eent. merged or added. In the end, the question was 
referred back to the lodges for further consideration, 
while with regard to the matter of classification, the con- 
ference practically agreed that the whole of the workmen 
employed at the collieries should be put into two grades 
for the separate rates of wages, though before a final 
decision is come to the subject will be further discussed 


by the lodges. 


Cardiff's Tram Track. 


A report by the city engineer, Mr. F. J, Elford, 
presented at a recent joint meeting of the Cardiff Public 
Works and Electric Lighting and Trariways Committee, 
dealt with highway and tramway construction and repairs. 
In a programme set out for the roads needing urgent atten- 
tion he had estimated that 10,500 tons of tarmacadam and 
5000 tons of setts were required. Of the former, 2000 tons 
had been supplied and only 300 tons of setts had dribbled 
in. An order had been placed for 1200 tons of Norwegian 
granite setts, but delivery could only be obtained by 
payment of an iniquitous freight of 46s. per ton. A con- 
tract for 700 tons of rails was entered into in June, but 
only 84 tons had been delivered. The city engineer added 
that he had received a further letter from the Consolidated 
Construction Company, which stated that, exclusive of 
rails, it would be prepared to lay single track at the rate 
of £22,704 per mile. Rails would cost approximately 
£4400 per mile. The meeting decided that the company 
should be asked to give some definite information in rela- 
tion to the contract, prices and guarantees. 


Current Business. 


The coal market is in a very unsettled state, 
on account of the Government requirements respecting 
home supplies and the directions which have been issued 
regarding the disposal of output. Very little is left for 
export to foreign destinations, and, in faet, exporters 
cannot get the release of coals, except in very isolated 
cases in which exceptional circumstances prevail. The 
result is that business, except in the matter of the purchase 
and sale of bunker coals, is virtually at a standstill. 
Nominally, prices rule without much, if any, change from 
a week ago, and are on the basis of 110s. to 120s. for large, 
100s. to 105s. for through coals, and 95s. to 100s. for best 
bunker smalls, while inferior smalls are 85s, to 90s. There 
is a very big inquiry for patent fuel, upon the export of 
which no embargo is placed, but manufacturers are fully 
sold for severgl. months, and prices indicated are 115s. 
to 125s., according to brand, Coke is also extremely 
searce, and makers are quoting 150s. to 160s. per ton. 
Pitwood is about 85s. to 87s. 6d., the tone being slightly 
easier on account of importers experiencing difficulty in 
getting wagons to discharge their supplies into. 


Newport. 


The coal market is firm, but business is negligible. 
Colliery companies are fully booked up, principally for 
home demands. 


Swansea. 


The anthracite market displays no change of 
note. The e position is strong, and colliery com- 
panies are pretty heavily sold for some time to come. 
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THE MIDLANDS AND STAFFORDSHIRE, 


5s. Advance in Coke Prices. 


THE pig iron makers now know definitely what 
the advance in furnace coke is to be. Prices have been 
officially increased 5s. ton, the advance to operate 
immediately. All the Routh Yorkshire and Derbyshire 
ovens are concerned. It may be remembered that under 
Government control during the war the price was 32s., 
with a subsidy to the ovens of 7s. 3d. per ton. Last May, 
when the control was removed, values rose 10s. per ton, 
and since then there have been repeated further advances, 
bringing the figure prior to this week’s rise to 53s. 6d. A 
report is current that there will be no other increase for 
six months from date, but how far this is correct is very 
doubtful. The increase now notified in South Yorkshire 
and Derbyshire may certainly be ed as the pre- 
cursor of an upward movement in all the coke-making 
districts of the country. 





SHEFFIELD. 


Iron, Steel, and Coal. 


Pig iron supplies are exceedingly restricted, and 
under the increasing pressure the market is still further 
hardening. Basic, of which a little more has been made of 
late, though at the expense of other brands, is about 
£11 10s., with Derbyshire forge at £10 2s. 6d., and foundry 
at £10 7s. 6d. per ton. For hematite pig iron as much as 
almost £13 is asked for West Coast makes, and up to 
£11 15s. for East Coast, these prices being delivered. 
Crown bars and hoops are difficult to buy, nearly £32 
having been given for hoops, and the demand for mild 
steel is so heavy that high premiums are-easily obtained, 
especially for basic. Alloys are rising, vanadium now 
beg mentioned at as high as 55s. a Ib., an advance of 
over 400 per cent. compared with pre-war rates. As to 
fuel, although inland consumers will experience a sense of 
satisfaction that all the output of steams is being kept at 
home, the suspension of exports does not really affect 
them so much as some other sections of the market. 
Colliery circles are not now expecting much more trouble 
over the nationalisation question, but demands for further 
increases in wages are feared. There is not a very free 
supply of small fuels, for although these are not now being 
exported a larger quantity is being taken off the market 
for coke-making. Best South Yorkshire steam hards are 
29s. to 29s. 6d.; best Derbyshire, 28s. 6d. to 29s.; seconds, 
27s. 6d. to 28s.; cobbles and nuts, ditto ; washed smalls, 
24s. 6d. to 26s.; best hard slacks, 24s. 3d. to 24s. 9d.; 
seconds, 23s. 9d. to 24s. 3d.; soft nutty, 23s. 6d. to 24s.; 
peas, 22s. to 22s. 6d.; and small slacks, 19s. to 20s. In 
house sorts branch is still 33s. to 33s. 6d., and best Silk- 
stone 29s. 6d. to 30s. 6d., less 10s. rebate for domestic 
use. Blast-furnace coke is now said to be 58s. 6d. 





WALES AND ADJOINING COUNTIES. 


Steel Workers’ Strike. 


The position regarding the strike in the South 
Wales Siemens steel industry remains unchanged, and is 
very serious. Two more tin-plate works have had to 
close down, involving twenty-four mills, while an extension 
of the trouble has taken place in Monmouthshire. All the 
men at Messrs. Baldwin’s sheet and steel works at Panteg, 
near Pontypool, are idle, having joined in the strike. 
The number of men affected is about 1500, but there is a 
prospect of many others being involved in unemployment. 
It is expected that other mills and works will shortly be 
brought to a standstill. 


Swansea Metal Exchange. 


Disorganisation characterises the tin-plate market 
as a result of the steel strike. Business is in a state of 
suspense. Quotations :—Block tin, cash £411, three 
months £415 10s, 6d.; copper, cash £119 0s. 6d., three 
months £122 7s. 6d.; S Ih lead, cash £51 10s., three 
months £53 2s. 6d.; spelter, cash £59 10s., three months 
£62 10s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Ertrn’s Enctneertne Company, Limited, has removed to 
83, Kingsway, W.C. 2, and its new telephone number is Gerrard 
1106. 


Perman and Co., Limited, of 82-83, 
Fenchurch-street, London, E.C. 3, that, as the agreement under 
whi¢h the British Kromhout marine oil engines were previously 
manufactured for them by Plenty and Son, Limited, of Newbury, 
has expired, the engines will in future be manufactured for them 
by Day, Summers and (o., Limited, Northam Ironworks, 
Southampton. As in the past, the engines will be constructed 
under the supervision of the inventors, Messrs. D. Goedkoop, 
Junr., Kromhout Works, Amsterdam. Perman and Co., Limited, 
remain the sole sellers of the engines for the United Kingdom and 
British Possessions. 


WE are informed 





=—_ 





Roya Insttrution.—A general ting of the s of 
the Royal Institution was held on Monday afternoon, March 
Ist, Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. The chairman reported the death of Dr. Emerson 
Reynolds, a late manager of the Institution, and a resolution 
of condolence with the relatives was di The special thanks 
of the members were returned to Mr. Sidney G. Brown for a 
donation of £12 to the general funds of the Institution. Pro- 
fessor W. H. Bragg, Mr. W. Carter, Mrs. Stanton Coit, Major- 
General T. M. Corker, Mr. J. F. Crowley, Sir Charles Cust, Mr. 
C. F. de Ganahl, Mr. K. Gray, Miss Kershaw, Miss Kinnear, 
Miss McGhee, Brig/-General E. Makins, Captain H. G. Mason, 
Dr. C. G. Morrell, Lady Rayleigh, Mr. W. B. Saville, Mr. K. G. 
R. Ley Miss Wagner, essor F, Womack, and Lieut.- 
Colonel V. Wright were elected members, , 
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French Engineering Notes. 
(Frum our Correspondent in Paris.) 


The Railwaymen’s Strike. 


Tue labour troubles that have contributed so 
much to the country’s disorganisation during the past 
year have had their origin usually in some wages or other 
dispute that made them perfectly intelligible to the public. 
In most cases the men failed to attain their ends and the 
strikes were nearly always unpopular, but no strike has 
ever been so uncalled for, or has aroused so much public 
hostility, as that which broke out with curious spontaneity 
last week amongst the railwaymen. A carpenter employed 
by the Paris, Lyons and Mediterranean Railway Company 
asked for leave to attend a union meeting. The request 
being refused him, he absented himself, and on returning 
to work he was ordered to stand out a couple of days as a 
disciplinary measure. The men in the shop in which he 
was employed went out in sympathy, and the movement 
extended so rapidly that in forty-eight hours practically 
the whole of the train service on the P.L.M. was suspended. 
This example was immediately followed on most of the 
other lines. On the Etat and Est there were few trains 
running, and the Paris suburban service was for the most 
part held up. Thus at a time when the transport difficulties 
are largely responsible for the present commercial and 
industrial stagnation, the whole country was thrown out 
of gear merely because a railway company inflicted mild 
punishment on a man guilty of a serious breach of dis- 
cipline, The public has, for the first time, awakened to the 
real nature of the conflict between labour and capital. 
The men are aiming at the suppression of all discipline. 
The companies cannot give in, and they received the whole- 
hearted support of the Government, which stated that it 
would do everything in its power to maintain the discipline 
which is essential to the efficient working of the railways, 
as well as of every other service and industrial enterprise. 
If all other measures failed, the Government threatened 
to requisition the railways and mobilise the men. Th> 
strike was, however, short-lived. Following shortly on 
the arrest of some of the leaders, the announcement was 
made that a sett’em«nt hed been errived at and that the 
men would return to work on Tuesday last. 


Railway Organisation. 


The railwaymen’s strike caused serious concern 
all over the country for the reason that it aggravated a 
situation which had already become intolerable, and the 
temporary suspension of the transport services must 
throw back for some time the work of organisation that 
had recently begun to take effect. So far as the rolling 
stock is concerned, the railways are better equipped than 
they were before the war. There is a much larger number 
of wagons and about the same number of locomotives, 
although the majority of them are in a more or less in- 
different state of repair. Still, with the existing equipment 
it would be ible to carry out a proper organisation 
and cope with the changed conditions of transport if the 
companies could obtain adequate supplies of suitable 
coal and maintain the efficiency of their staffs. As so 
much of the traffic consists of imported goods which have 
to be carried long distances with a very large proportion 
of returned empty wagons, more trucks are needed than 
was the case when the traffic was mainly devoted to the 
distribution of home products. The cecal difficulty is 
the most serious, since the companies are unable to accumu- 
late stocks and mix the coals in a way most suitable for 
burning in the locomotives. Until the supplies of German 
coal are considerably increased, the companies are obliged 
to continue the use of inferior fuels, which they state are 
largely responsible for the disorganised service. The 
falling off in personal efficiency would,-it was hoped, have 
adjusted itself in time, but the strike has unfortunately 
emphasised the difficulty of securing the earnest co-opera- 
tion of the mea. Their uncalled-for action resulted in a 
further advance:in the cost of materials of all kinds. The 
stocks of fuel everywhere are so small that a stoppage of 
supplies, even for a few days, has disastrous consequences. 


Franco-Swiss Combine. 


The commercial relations with Switzerland have 
been much impeded by the restrictions that, until a few 
months ago, were imposed by the French Government 
upon certain classes of exports in which that country was 
particularly interested. At one time there was so much 
difficulty in the way of commercial intercourse that feeling 
in Switzerland was in favour of more active business 
dealings with Germany, and such dealings are now so 
enormously facilitated by the exchange rate that serious 
efforts will have to be made to prevent the Swiss market 
from being monopolised by the Germans. As a matter of 
fact, Teutonic firms are more than ever active in Switzer- 
land, where many have established themselves, in the 
hope of being in a better position to do business with allied 
countries. The French associations with Switzerland have 
been so much relaxed that large numbers of engineering 
firms and financial houses in both countries have com- 
bined to form a Société Economique Franco-Suisse, which 
aims at investigating the possibilities of a more active 
Industrial and commercial co-operation. 


Merchant Shipping. ¥ 


The recent publication of a decree puts into 
Operation the law imposing an eight-hours day in the 
mercantile marine. is was accepted as inevitable, 
because at the time the Bill was passéd it appeared hope- 
less to make any protest inst a measure for the pre- 
servation of the sacred rights of labour, but it is, neverthe- 
less, recognised that the application of the eight-hours 
day must be detrimental to the interests of shipping. 
There has always been some difficulty in manning the 
shipping fleet on account of the restrictions imposed upon 
the employment of foréigners, of whom only a very sman 
percentage are allowed on French vessels, and if the hours 
are shortened, the number of men must be. increased, 
which implies that there is likely to be a considerable 
shortage when the work of reconstituting the mercantile 
marine is completed. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildi Ch y-lane, Wee 
at 6d. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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STEAM GENERATORS. 


138,050. September 30th, 1919.—SupeRHEaTERS or Wa‘TER- 
TUBE Borters, H. E. Yarrow, Yarrow and Co., Limited, 
Scotstoun, near Glasgow. 

The invention relates to superheaters of water-tube boilers, 
and more particularly to those of the Yarrow type. If the super- 
heaters are separately fired there is the danger of their being 
burnt out when the supply of steam is low ; if they are placed 
between two nests of generating tubes they are not very access- 
sible for repairs or cleaning, and if they are disposed on the side 
of the nests of water tubes furthest from the source of heat there 
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is not sufficient heat left in the furnace gases to obtain the high 
degree of superheat now generally required. According to the 
invention, the last-named drawback is obviated by the pro- 
vision of additional oil burners A in the space between the 
generating and superheating tubes. These burners are prefer- 
ably inclined towards the generating tubes, so that the intense 
heat of combustion of the oil flame does not reach the super- 
heater tubes, and there is consequently little danger of these 
tubes being overheated when the flow of steam is reduced.— 
January 29th, 1920. 


138,051. October 4th, 1919.—SuprerueatTers FoR MARINE 
Borers, T. Sugden, 180, Fleet-street, London, E.C. 4. 
This superheater is intended for use in connection with Scotch 
boilers, and is arranged in the ti hamb There 
may be two separate headers for saturated and superheated 
steam, as shown in the drawing, or one header divided trans- 
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versely may be used. In the latter case the loops of the super- 
heating tubes lie in a plane transverse to the boiler, as shown in 
Fig. 2. The headers, it will be seen, are outside the boiler, and 
the tubes are taken into the combusti hamber by special 
openings. Firebrick baffles are provided to protect the super- 
heater from direct attack by the furnace gases.—/January 29th, 
1920. 





INTERNAL COMBUSTION ENGINES. 


137,898.. Janu 14th, 1919.—Fnotwe Governors, Arthur 

mn and rench, Limited, engineers, Victoria-road, 

illesden Junction, N.W., and J. C. Todman, 29, Gold- 
smith-avenue, Acton, W. 

In the present invention a device described in Patent Applica- 
tion No. 955 of 1919, of J. C. Todman, is applied for controlling 
the throttle of an engine driving a generator, the windings of the 

et boing energised by the current produced by the generator. 
A circular yoke A, which also forms the casing of the mechanism, 
has two or more poles B B, which are suitably wound with cvils 
CC. At the centre of the casing is pivoted a spring controlled 
member D of magnetic material with surfaces adjacent to each of 
the poles and controlled in the form illustrated by spring E 
towards one definite position when no current is flowing in the 
windings. The surfaces adjacent to the poles are so formed that 
as the member is angularly displaced the air gap is varied, the 
shape of these surfaces being determined by the manner in 
which the device is required to function. The magnet is wound 
with two separate windings, and the spring control normally 





holds the throttle open for starting, this position corresponding 
to the position of widest air gap, _ A shunt coil is provided which 
closes the throttle to a definite point—at which the spring pressure 
is neutralised by the field—giving the correct speed at required 
no-load voltage. A series coil reversed partially neutralises 
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the shunt coil, allowing the throttle to open further to increase 
the speed of the engine and to compensate for the voltage drop 
as the load increases. The lever F, as shown, actuates the 
throttle lever through a suitable link, and adjustment may be 
— a te by a — —— _ the like - the length of 

e link or by varying the windings or the strength of the spring. 
—January 29th, 1920. I 


138,028. July 17th, 1919.—Preventixe Piston Kwnock, 
Crossley Motors, Limited, Napier-street, Gorton, Manchester, 
and T. D. Wishart, 7, Victoria-grove, Heaton Chapel, 
Stockport. 

Phis is a device for maintaining the pistons of vertical internal 
combustion engi in e t contact with one side of the 
cylinder, with the object of preventing knocking. For this 
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purpose a scraper ring A is arranged near the bottom of the 
piston, and is p i into tact with the cylinder wall on one 
side by means of the spring ring B and plunger C.—January 
29th, 1920. 





DYNAMOS AND MOTORS. 


135,825. October 24th, 1919.—Mzans ror Cooting Dynamo 
Execrric Macurngs, E. F. W. Alexanderson, of the General 
Electric Company, Sch tady, U.S.A. 

This specification describes a construction of high-frequency 
alternator with special provisions for cooling the armature 
ductors. The hine comprises a frame A, to which are 
secured the frame heads B by means of bolts. The frame heads 
carry end rings C, which support the circumferentially laminated 
core rings D, the laminations being held in place by the clamping 
rings Eand E. A solid magnetic inductor F is mounted on the 
shaft so that its periphery extends between the opposite faces 
of the core rings D. A field coil G, which is concentric with 
the inductor is secured to the frame A, and the magnetic circuit 
of this coil includes the frame, the end rings, the core rings, 
and the periphery of the inductor. The periphery of the 
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inductor is slotted on each side with approximately radial slots, 
as indicated in dotted lines, so as to form magnetic poles opposite 
the faces of the laminated core rings. In order to avoid excessive 
windage at the high speeds at which tho inductor is designed to 
operate, the slots in the inductor periphery are filled with non- 
magnetic members securely fastened therein in any suitable 
manner. To ensure reliability and continuity of operation, 
two additional field windings are provided, each of which is 
alone sufficient to furnish the entire field excitation. Each of 
these windings is made up of two semi-circular coils, of which 
only one, which is indicated at H, is shown in the drawing. 
Each of the coils indicated covers half the periphery of the 
frame on the inside, and the return portions of the coils are on 
the outside of the frame, as indicated. The armature winding 
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in which the high-frequency current is induced may be formed 
of a continuous conductor wound zigzag through the slots in 
the laminated rings and ¢ lamping rings and passing under the 
overhanging ends of the teeth in the clamping rings, which teeth 
serve to hold the conductor securely in place. By reason of 
the good heat conductivity of the terminals to the conductors 
and “the core, the heat will be carried away from the small 
portion of the armature conductor, which is exp: »sed, as fast as 
it is generated. A system of pipes is provided in which water 
or other cooling liquid may be circulated for cooling the core 
structure more effectively than can be accomplished with air 
cooling of avy form, and hence enabling the core to carry the 
heat away from the armature conductor much faster than would 
be wy sase if no special cooling means were employed.—J anuary 
29th, 1920. 


TELEGRAPHS AND TELEPHONES. 


$76. November 13th, 1918.--Exeerric VALVE AMPLIFIERS, 
G. F. Partridge, and B. Spalding Smith, both of the Admi- 
ralty Experimental Station, Parkeston Quay, Harwich. 
According to this invention, the valves are arranged in cascade 
with the plate of the first valve, connected through a low- 
impedance condenser to the grid of the second valve, the other 
valves being similarly connected up. The plate of each valve 
is connected through a non-inductive high resistance to the 
positive end of the high-tension battery, the value of this 
resistance being made equal to the effective resistance of the 
valve used, and the grid of each valve is connected to the nega- 
tive end of the filament by a high-resistance leak, the value of 
the eondenser and resistances being so arranged as to ensure 
distortionless amplification. The valve set operates in the 
following manner :—The incoming oscillating current, which 
passes between the filament G and grid F of the first valve A 
controls the flow of electrons from the filament to the plate C, 
and thus produces an oscillating current of greater magnitude 
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from the plate to the filament of this valve. The value of the 
high resistance B, whieh is disposed between the plate C and the 
high-tension battery is so chosen that the greater part of the 
energy of this variable plate current passes through the con- 
denser H to the grid K of the second valve. The first condenser 
H prevents the flow of direct current from the high-tension 
battery to the grid K of the second valve. In order to main- 
tain the grid A of the second valve at the same mean potential 
as the filament L of this valve, the first high-resistance leak E 
is inserted between the grid and the filament of that valve. 
This is necessary in order that the second valve shall operate, 
since in the absence of such a leak the flow of electrons to the 
grid A of the second valve would eventually cease as a result of 
the accumulated negative charge on this grid. us operatioe 
of the second and third valves is similar to the first, so that thn 
plate current in the third valve is the result of a scongiiinittee: 
represented by the third power of the magnification of the first 
valve. When using more than three valves in cascade it is found 
advisable to use a modified circuit to avoid “* howling.” A 
suitable arrangement is discussed in the specification.—January 
29th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 
137,875. October 2nd, 1918S. -MeAsUREMENT OF THE VELOCITY 
or Prosgectices, R. T. Glazebrook, F. E. Smith, and D. W. 
Dye, ail of the National Physical Laboratory, Teddington. 
According to this invention, the projectile is caused to pass 
through one or more coils, and a reeord is obtained of the current 
induced in the coil or coils by the passage of the projectile. 
if desired, the effect may he intensified by creating a magnetic 
field through each coil by means of another adjacent coil through 
which a current is passed. The system may be made astatic in 
the earth’s magnetic field by providing a second coil through 
which the projectile does not pass, but which is disposed in 
circuit with the detector coil and suitably wound. The detector 
coils A and B suitably spaced apart and arranged in parallel 
planes are disposed in front of a gun ©, so that the projectile 
from the gun will pass through the coils in succession. The eoils 
A and B are counected together in series and to galvyanometer D 
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of suitable type. In this case, in order to intensify the effect, 
two energising coils E and F are provided, and are respectively 
placed adjacent and parallel to the detector coils Aand B. The 
coils E and F are connected to a battery G. The detector coil 
or coils may be wound and mounted in various ways, and, if 
desired, one or more of them may be wound on the gun barrel, 
in which case the travel of the projectile through the ‘bore of the 
gun is detected. To determine velocities and mean velocities, 
the record obtained should indicate time intervals, and in the 
complete apparatus a chronographie device of some suitable 
type is included. The coil systems may be connected separately 
to the recording instrument if the latter is of a suitable type, 
or the systems may be arranged in series. For example, a six- 
string Einthoven galvanomeier may be employed as the record- 
ing instrument, and this bermalts of « number of coil systems 
being used.—April 12th, 1919. (Authorised Ww be published 
January 1:1, 1920.) 


MACHINE TOOLS AND SHOP APPLIANCES. 


138,040. August 28th, 1919.—-Turnine Toots, F. 
46, Frieseckestrasse, Berlin-Weissensee, Germany. 
This is a tool for turning ring-shaped grooves, and consists 
in the provision of a segment-sectioned cutter so secured to a 
holder that it can be set by a rocking adjustment about-its 
leading edge. In the accompanying drawing the work is 
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rotating in a counter-clockwise direction. The tool A is of 
segmental cross-section, and is secured in a holder which has a 
shoulder B to receive the leading edge of the tool, the other edge 
being engaged by a groove in a clamping plate C. The plate U 
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has an elongated hole for the bolt, so that it can be adjusted for 
rocking the tool about the leading edge and setting it in different 
positions, as shown in Figs. 2 and 3, according to whether the 
cutis taken on the inner or outer wall of the groove in the work.— 
January 29th, 19:2 


MISCELLANEOUS. 


138,022. June 26th, 1919.-Bau. Joints FoR PisToN-RoDs, 
J. W. Tierney, Ashtree, Beulah-hill, Norwood, Surrey. 
This is a simple means of securing the piston-rod to the piston 
of such engines as those embodied in pneumatic drills, where a 
ball and soeket end is employed. The ball is made solid with 
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the piston-rod, and fits into a cup recess in the piston. The other 
half of the socket is formed in the apex of a cone, which can be 
sprung into place, as it is split down one side. Thumb pieces 
A A are provided on opposite sides of the split to facilitate the 
introduction of the cone.—January 29th, 1920. 








LAUNCHES AND TRIAL TRIPS. 


TarRoa, twin-screw cargo steamer; built by Sir W. G. Arm- 
strong, Whitworth and Co., Limited; to the order of Shaw, 
Savill and Albion Company, Limited ; dimensions, length 477ft., 
breadth 62ft. 9in., depth moulded 34ft. 4in.; to carry 11,000 
tons deadweight ; engines, two sets quadruple-expansion, 23in. 
and 32in. and 45in. and 65in. by 48in. stroke, pressure 220 Ib. 
from five boilers fitted with Howden’s forced draught; con- 
structed by the builders; fitted Marconi wireless installation ; 
this is the first mercantile steamer to be launched from the 
Armstrong Naval Yard; launch, Wednesday, February 4th. 
20,000 gross tons; built by 

to the order of 
dimensions, length 


GivuLio Cesare, passenger liner, 
Swan, Hunter and Wigham Richardson : 
Navigazione Generale Italiana, of Genoa ; 
633ft., breadth 76ft., depth moulded 50ft.; engines, four geared 
turbines driving four propellers, pressure 222 lb. per square 
inch, under Howden’s forced draught ; constructed by Wallsend 
Slipway and Engineering Company, Limited ; designed speed, 
194 knots; accommodation, 1800 passengers; installation of 
water-tight doors provided by J. Stone and Co.; launch, Saturday, 
February 7th. 








Tue London graduates of the Institution of Automobile Engi- 
neers are about to renew their pre-war practice and hold a dinner 
and concert. The gathering will take place at Anderton’s 
Hotel on Saturday, April 10th, at 6.30 for 7 p.m., and will be 
limited to forty-five graduates and guests, so that early applica- 
tion should be made. 


ENGINEERING GoLFinc Soctery.—-The eleventh annual 
general meeting of the Engineering Golfing Society was held at 
the Institution of Civil Engineers, (sreat George-street, West- 
minster, on Thursday, February 26th, when, in the absence of 
the president, Sir A. B. W. Kennedy, and the retiring .captain, 
Mr. Midgley Taylor, the chair was taken by Mr. F. J, Walker, 
one of the vice-presidents. The following were elected office 
bearers for the ensuing year : —President, Sir Alexander B. W. 


Kennedy ; vice-presidents, D. A. Stevenson, K. L. Mansergh, 
KF, J. Walker, 38. Price- Williams, and G. Midgley Taylor ; 
captain, W. H. Shortt; honorary secretary, W. L. Mansergh ; 


beovenientis honorary auditor, 8, ©. 
Dd. Mosmnagt J. EL Spagorietis 
J. M. Inglis, J. B. 


honorary treasurer, 5. R. 
Lowis ; snepuners ok ocmanttip ~-e, J 
and RK. E. Tiekell, and B. Hall, 
W. G. Reid, G. M. C. Taylor, and i Timmis, in place —— 

Allom, L. VP. Mackenzie, D. T. Powell, W. H. Shortt, and 
H. T. 8S. Ward, who retire in accordance with Rule No. 5, and to 
fill the vacancy caused by the resignation of R. J. Thomas. 
Although the membership of the Society is steadily increasing, 
the opinion was expressed that there must be many members of 
the engineering institutions who are interested in golf, who are 
eligible to join the Society if its existence wore brought to their 





notice, 


Forthcoming Engagements, 





TO-DAY. 

Roya InstrruTion or Great Barrrain,—-Albemarle-street, 
Piccadilly, W. 1. Discourse, ** Military History,” by the Hon. 
J. W. Fortescue. 9 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGH'TS 
MEN.—-The Technical School, Barrow-in-Furness. ‘* Geariny 
Design,” by Mr. M. Coronel, 7.30 p.m, 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAvUGH's- 
MEN. —Applied Science Department, Sheffield University. 

‘ Flat Plates,” by Mr. OC. C. Pounder. 7.30 p.m. 

Junior InsvirvTion or EN@ineEers.—39, Victoria-street, 
hor 9 esr 8.W. 1. Lecturette, ‘‘ Notes on Gauge Testing 

Ap 





and M »”’ by Mr. F. H. Rolt, Slides and 
exhibits, 7. '30 p. m, 
Institution or Locomotive ENGINEERS: MANCHESTER 


CENTRE.—-College of Technology, Manchester. Debate, ‘* Elec. 
tric Traction,” to be opened by Mr. W. A. Barnes. 7 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.-—Storey’s Gate, 
St. James’ Park, 8.W. 1. Adjourned annual general: meeting. 
Resumed discussion on the paper: “‘ Utilisation of Water 
Power.” 6 p.m, 

Tue TecuntcaL INSPECTION ASSOCIATION. 
Arts, John-street, Adelphi, W.C. 2. Paper: 
Some Problems and Fallacies,’ by Mr. W. L. Baillie. 


-Koyal Society of 
** Sampling : 
7.30 p.m. 


SATURDAY, MARCH 6ra. 

Instirution oF Locomorive Enoinggrs.—Room No. I, 
Caxton Hall, Westminster. Paper, ‘‘ The Waste of Locomotive 
Power,” by Mr. H. Kelway-Bamber. 2.15 p.m. 

Royav InstrruTion oF Great Brirarn.—Albewmarle-street, 
Piccadilly, W.1. ‘* Positive Rays,” by Professor Sir J. J. 
Thomson. Lecture III. 3 p.m. 

INSTITUTION OF BritisH FOUNDRY MEN (LANCASHIRE BRANCH). 

College of Technology, Manchester. Paper: ‘* Properties of 
Cast Iron,”’ by Mr. A. C. Timmins, Lantern. 4 p,m. 


MONDAY, MARCH 8ru. 
ae ENGINEERING Society,—City of Bradford Tech- 
nical Coll “The Use of Compressed Air in Industry,” by 
Mr. R. L, psiitien, 7.45 p.m. 


TUESDAY, MARCH 9ru. 


Tue Instirute oF Metats: BrruincHam Loca Section, 
—Chamber of Commerce Buildings, New-street, Birmingham, 
‘* The Amorphous Phase Theory and its Applications,” by Mr. 
O. W. Ellis. 7.30 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
meN.—Arts Building, Liverpoel University. ‘* Elementary 
Calculus,” by Mr. S. Clowes, 7.30 p.m. 


MANCHESTER GEOLOGICAL AND MryinG Socrety.—-Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
paper will be read and discussed: ‘* Coal Washing: Further 


Scientific Studies,’ by Mr. T. J. Drakeley. 4 p.m. 


WEDNESDAY, MARCH 10ru. 


Royav Institution oF Great Brirain,—-Albemarle-street, 
Piceadilly, W.1. ‘* Petroleum and the War,” by Sir John 
Cadman. 3 p.m. 

Royat Society or Arrts.—John-street, Adelphi, W.C. 2. 


Gas in Relation to Industrial Production and National 


Paper: “* 
Moore Thornton. 4.30 p.m. 


Economy,” by Mr. Horace 


THURSDAY, MARCH lIirn. 
InsviruTIoN oF Exectrica. Encinerers.—-Institution of 
Civil Engineers, Great George-street, S.W.1. ‘* Notes on 


Operating a By-product Producer Gas Plant for Power and 
Heating,” by Mr. W. H. Patchell ; *‘ Production of Power from 
Blast-furnace Gas,”’ by Mr. 8. H. Fowles. 6 p.m. 

Roya Instirution oF Great Briraty.—Albemarle-street, 
Piccadilly, W. 1. ** The Upper Air,” Lecture IL, by Lieut.-Col. 
Ernest Gold. 3 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRavuGuts- 
MEN.—-Grarmimar Schtol, Chesterfield. Lecture: ‘‘ The Prin- 
ciples and Design of Centrifugal Fans,’ by Mr. Fred Clements. 
7.30 p.m. 


MARCH Iire anv 121. 


of Mechanical Engi- 
Annual general 


THURSDAY anp FRIDAY, 
InstITuTeE or Merars.-—Institution 
neers, Storey’s Gate, St. James’ Park, 8.W. 1. 
meeting. 4 p.m, and 10.30 a.m. 
FRIDAY, MARCH 12ru. 

Universtry or Lonpon ENGINEERING Society. —-University 
College, Gower-street, W.C. 1. Annual public meeting. Address 
on ** Goal Conservation,” by Sir Dugald Clerk, F.R.S. 5,30 p.m. 

Junior Instirution oF ENGINEERS. —39, Victoria-street, 
S.W. 1. Leeturette: ‘‘ Chain Helice Pumps,” by Mr. F. A. 
Sunpson. 7.30 p.m. 

Royat Institution or Great Brrrain.—Albemarle-street, 
Piccadilly, W. 1. Discourse on ‘‘ String Figures,’ by Mr. W. W. 
Rouse Ball. 9 p.m. 


SATURDAY, MARCH 13zu. 


Royat InstirvTion or Great Brirar.——Albemarle-street, 
Piccadilly, W. 1. ‘* Positive Rays,” IV., by Professor Sir J. J. 
Thomson. 3 p.m. 

MANCHESTER AssocIATION OF ENoINEERS.-Grand Hotel, 
Manchester. Paper: ‘* Manufacturing Engineering at the Ford 
Motor Works,’ by Mr. Henry Hudson. 7 p.m. 


MONDAY, MARCH 15ru. 


INstiruTE OF TRANSPORT.—Lecture er Institution of 
Civil Engineers, Great George-street, S.W. 1. Opening meeting, 
presidential address by Sir Eric Geddes. s p-m. 


WEDNESDAY, MARCH 24ru. 

InstiruTion or Navat ArouitTects.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W. 2. Annual dinner. 
7.30 p.m. 

WEDNESDAY, T’ ee AND FRIDAY, MARCH 

25Tu, AND 267. 

INSTITUTION OF Se salads coma Royal Society of 

Arts, John-street, Adelphi, W.C. 2. Annual meetings. 


ERLDAY, MARCH 26rx. 
Instirute or Marine EnGiIneers.—The Minories, Tower 
Hill, E. 1. Annual meeting. 6.30 p.m. 
Suerrienp AssociaTioN OF METADLLURGISTS AND MeETAL- 
LURGICAL CHEMIST'S.—Royal Victoria Hotel, Sheffield. Ladies’ 
night. 7.30 p.m, 
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India Office, 
Whitehall, 
llth March, 1920. 


he Secretary of State for 
y. COUNCIL is prepared 
+ to receive DERS from such persons 
may be willing to SUPPLY— 
SHEETS: 


ft. . o} . 
eft. 4in. by 3ft. by 15 8.W.G, 


ditions of contract te be obtained o” 
Director-General of Stores, India 
s.W.1, and Tenders are to be 

office by Two o'clock p.m. on 
ay, March, 1920, after which time no 


der will be received. J. STEEVENS, | 
Acting Director-General of Stores, 


oe 
MILD STREL 


he con tt 
tion to the 
“4 Whitehall, 
“ that 
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Assistant Drainage Engi- 
ry EER, Public Works Depart- 
.* ment, REQU{RED by the GOVERN- 
MENT OF THE GOLD COAST, for two 
s each of twelve months’ service, with prospect of 
Salary £350-£10-£100, with a war bonus of 
: vear. The question of increasing the salaries 
Gold Coast Government officials on the withdrawal 
the war bonus is at present under consideration. 
single quarters and first-class passages. Liber 
ive in England on full salary. 
fandidates, age °: 30, who must have had previous 
perience in Sesicn and Construction of Sewerage 
4 Main Drainage Schemes, and who are either 
dents or Associate Members of the Institution of 
i] Engineers, should apply in writing not later 
a week from the date of this advertisement, 
g brief details of experience and age, to the 
TS FOR THE COLONIES, 4, Mill- 
1, quoting M/Gold Coast 9255. 
=m 3688 


A 


ak. London, 8.W. 





: A ssistant Engineer Re- 
rie QUIRED _by 1g GOVERNMENT 
OF SIERRA LEONE fortthe PUBLIC 
WORKS DEPARTMENT, for two tours 
h of twelve months’ service, with possible per- 
nency. Salary £350-£15-£400 and a war bonus of 
2 a year. The question of tnotencing the salaries 
Sierra Leone Government officials on the with- 
wal of the war bonus is at present under con- 
feration. Free single quarters and first class 
sages. Liberal leave in England on full salary 
Candidates, preferably 30 to 45 years of age, who 
ve served their Articles with a Corporate Member 
the Inst. C.H., and after completion of Articles 
ve been engaged for at least three. years on Construc- 
onal Work of importance, and who possess a 
and practical knowledge of Road Construction and 
intenance, and have sufficient experience of Sur- 
ying, Levelling, &e., to enable them to carry out 
the work in the location of new roads, capable 
superintending the Erection of Bridges and Steel 
fork Structures, of taking out quantities and pre- 
ring estimates for general engineering works, should 
pply in writing, giving brief details of experience 
nd age, not later than one week from the date of this 
ivertisement, to the CROWN AGENTS FOR THE 
eens 4, Millbank, London, 8.W. 1, apotins 

368 


my 
“2 


ssistant Engineers Re- 
QUIRED for the Public Works 
Department of the Federated Malay 
States for three years’ service, with pros- 
ect of permanency. Salary 400 dollars a month, 
sing by annual increments of 25 rae & month to 
50 dollars. month for the period of the agreement, 
ben rising by annual increments of 25 dollars a 
jonth to 600 dollars a month, with prospects of 
her advancement. (The sterling value of the 
ollar is at present fixed by the Government at two 
hillings and fourpence.) 
Candidates, 23 to 35 years of age, preferably single, 
ho have received a good theoretical training, pre- 
ably at a University or Engineering College, recog- 
ised by the Institution of Civil Engineers, or have 
ompleted their articles with Civil Engineers of 
tanding, and passed the A.M. Inst. C.E. Examina- 
ion, and, in addition, have had two years’ practical 
perience, should apply by letter within one week of 
he date of this advertisement, giving brief details of 
ge and experience, to the CROWN AGENTS FOR 
THE COLONTES, 4, Millbank, London, S.W.1 
uoting M/F.M.S. 9511. 3738 


. 1 ° 

Be2 A ssistant Ship 

et RB DRAUGHTSMAN REQU on, ns 
the SINGAPORE HARBOUR BOARD 
for a —— of three years, with possible 

xtension. Salary 450 dollars per month. (‘The 

overnment rate of exe locas is two shillings and four. 

pence _ the dollar.) Quarters free of rent and free 


se 





Candidates, age between 25 and 35, possessing a 

St-class theoretical and practical experience in the 

sign and Construction of Light Craft and Coasting 

oly should apply by letter, within one week of 

“date of this: advertisement, stating age, whether 

m paste d or single, and full particulars of experience, 
A CROWN AG ENTS FOR THE COLONIES 
vank, London, 8.W. 1, and quoting M. 9581 “ 
3735 





xecutive Engineer, 2nd 
Grade, REQUIRED _ for the 
NIGERIAN GOVERNMENT, Public 
Works Department , for two tours, each 

. portion. with 1 amen — 

year. ree quarters an Tst-class 

tendin nies, ace 8 leave in England on full ealauy —_ 
neers Ww a age 30 to 45, who should be Civil Engi 
th good experience of Building Construction. 

'y in the Design and Construction of Power 

Chimneys ‘ane ng, Similar wo no knowledge of the Lavine of 
owledge of the Laying o’ 

Hletric “cables, should apply in writing, giving brief 


and age, not later than seven 


te of this advertisement, to the 
chow AGENTS FOR THE COLDMIE 

8.4, Mill- 
bank, London, $.W. 1, quoting M/Nigeria Sond, 


é 


PUBLIC NOTICES 


PUBLIC NOTICES 





Foreman of Works for 
ROAD ‘CONSTRUCTION RE- 
QUIRED by the GOVERNMENT OF 
NIGERIA for the Public Works Depart- 
ment, for two tours, each of twelve months, with 
possible permanency; Salary £250 per annum, rising 
to £300 by annual increments of £10 and a war bonus 
of £120 per annum. question of increasing 
salaries on the withdrawal of the war bonus is at 
present under consideration. 

Quarters free of. rent and free passages. Liberal 
leave in England on full salary. Candidates, age 
25 to 40, should have had experience on the Con- 
struction of Macadamised Roads, Bridges in Brick- 
work, Reinforced Concrete or Steel, and the Culverts 
and Drainage Work connected therewith. They should 
be able to Locate and Set Out Boads in town or 
country in accordance with plans and surveys, and to 
keep Accounts of Expenditure thereon. 

Apply by letter, within one week from the date of 
this advertisement, stating age and full particulars of 
experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London 8S W.1, quoting 
M, 9639, 3739 @ 


ais Royal Air Force. 


CLERKS (Pay), 
d T: 





GERS (Aero), 
WIRELESS 0 
to 18s. 
ING, 4, 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender, 


ELECTRIC BALING 
PRESSES. 


TENDERS are INVITED for the following :— 


FIFTEEN NEW 250-TON HINDLES’ PATENT 
ELECTRIC BALING PRESSES 

for pressing age ws of hay from 2-0 by 1-8 by 3-6 to 
approx. 2-0 by 1-8 by 1-8 at the rate of 30 bales per 
hour; stillage area, 2-0 by 1-83 traverse of table, 
8ft., with overhead gearing driven by 23 B.H.P. D.C. 
enclosed motor, by J. . Hall and Co., Ltd. 

440/450 v. D.C.; spur pinion wheel, C.I. bed-plate, 
starter, resistance, limit switch, amperemeter and 
fittings, steel framing, wire rope, yalees and fittings 


D case. 
Also some ae 43 200/220 v. D.C. 
.D. Dept., Southampton. 
“W.D. Dept.. Richborough. 
Tenders close 10 a.m. oe | 


Tender form and permit to view can be obtained on 
application to the CONTROLLER, Plant and Ma- 
ree | (D.B.1.E.), Charing Cross Huts, London, 


W.C, 2. 

NOTE.—For particulars of other Government 
property for sale, see ‘‘ SURPLUS,” price $d., at all 
bookstalls, or by ‘quarjeriy subscription of 28. post 
free, payable in advance to the Director of Publicity 
we of Munitions, Whitehall-place, London, 

jo Ws a. 


3319 
eo - 


NEL MINESWEEPERS 
FOR SALE 


(WITHOUT RESTRICTION AS TO SALE ABROAD). 


The) Ministry of Shipping have 
FO DISPOSAL following H.M. TUNNEL 
MIN ESWEEPERS = 
COTILLION, 
COVERLEY, 





TUN 


MINUET. 

MORRIS’ DANCE, 
HORNPIPE, QUADRILLE, 
MAZURKA, Sts P DANCE, 

ey of which are as follows 

hese steamers are of licht atest’ ‘construction, and 
suitable for shallow-water river work, the twin 
screws working in tunnels. The present mean draught 
is about 3ft. 10in. 
Length between perpendiculars - 130ft. 
Breadth extreme 26ft. 92in. 
Displacement in tons 265 tons 
at mean draught of ‘ 
Completed 
ENGINES— 
akers Ferguson Bros. 

Vertical compound 

Surface condensing 

Dia., H.P., 11in. 

L.P., 22in. 

— ldin. 


. 11ft. 
Oil-fired—White system 
Heating surface, 1620.8: 
Working pressure, 160 1 

Auxiliary. Machinery—Steering Engi 

Wind Electric Genarator, Distilling Plent, 
Centrifuzal Pump, Auxiliary Feed and General- 
service Pumps. Oil Fuel Pumps, an Engine. 


bt on sq. Nach 





by. the 
for the 
Salary 
inereasing th oh a the, with, 
a e salary on the with- 
— of the war bonua is at present under considera 
uirters free of rent and free passages and 
Gf in England upon half salary. 

» age between 25 and 40, with experience 
— Se Hea 3 eicetaking Repairs 
we ply, by letter, within one 
— from. th the date of this advertisement, ae, age 

AGENTS cuits : THE Coane i. Milt 
os §.W.1, and quoting M.9574. : sar 


LA 
£360 
The bs anni 





Applicati for further particulars and for per- 
mission to inspect should be addressed to the 
Ei R O HIP PURCHASE, et 1004, 
Ministry of Shipping, St. James’s Park, S.W. 33 
5 


The National Foremen’s Asso- 
CIATION of the 
+ ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 


An Association specitically formed to look after the 
interests of Foremen in their eo Nie Capacity. 
All communications to ead O 

H.W. 81, Might Holborn, 


London, W.C, 1. 
2018 





General Secretary. 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS,. BUILDINGS AND FACTORIES SECTION) 


Fo Sale, 


NATIONAL 
MACHINEGUN FACTORY, 


BRANSTON, BURTON-ON-TRENT. 


TO BE SOLD by PRIVATE TREATY, in one Lot, 
subject to certain conditions. 
The p Semoun is a brief description :— 
N. bout 2 miles from Burton and front- 


G Passe 
a (Midland. 4 psltway) about + mile 
ista: 
AREA OF LAND.—The Freehold Land included with 
the factory buildings comprises about 62 acres. 
4 Additional surrounding land up to about 90 
acres is available by separate negotiation. 
has developed with roads, 
drains, sewers, &c., at the expense of the 
Ministry, and these improvements are included 


in 

CONSTRUCTION.—The main buildings are per- 
manent and well built of brick with artificial 
stone dressings, te ones. roofs, steel 
principals, reinforced mere’ to puriias 
generally covered with plaster FR, slated on 
south slopes, and patent glazing on north 


slopes. 
The principal buildings consist of the 


Ft. sup. 
Assembly and Repair Shop and Ma- 
chine Shop, and has a —— area of .. 217,623 
Smaller buildings com 
Foundry, Polishing. ood “Browning 


Hardening and Annealing Shop 


§ 

Salvage Sto: 

Stores (two "puildings) 
pe ly (three storeys) 


teen 

Other buildings include Laborato. 
house, Boiler-house, Buildings Works’ Depart- 
ment, Changing Rooms and various other 
auxiliary constructions. 

Total floor area of factory buildings about 


400,000ft. sup. 
LIGHTING AND POWER.—Electric and gas (public 
) 





steam. 
TER.—From public main. 
eae PR hae soe: sidings have been laid down and 
mected = the Midland Railway. 

OFFICE. ACCOMMO ATION.—For 230 clerks. 
MESS-ROOM NOCOMMOD ATION.—For 670 a. 

Further particulars with conditions of sale and plan 
may be a = application to the CO NITROLLER 
Land and Fac tion, a , Charing 
Cross oe aa London. WC. 2. 

NOTE.—For particulars " of | other Government 
property for anle. 200 “* SURPLUS,”’ price 3d. = = 
bookstalls, or by re subscription of 2s 
free, payable in advance to the Director of Publicity 
“wt of, Munitions, Whitehall-place, —-, 

5 At I 


c. ABB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


SHIPYARD PLANT. 
For Sale by Public Tender, 
LYING AT NATIONAL SHIPYARD, 
CHEPSTO 


’ 
A quantity of High-class SHIPYARD PLANT, 
including :— 
Plate Edge Planing Machines, by Hugh Smith. 
eee Machines, by John Hetherington 


and Son 

Multipie- plate rashes, by De Bergu 
‘ hee and tandard Type Radial Drills, 
Asquit 

Screwing Machines, by Joshua Heap and Kendall 
and Gent. 

Screw-cutting Lathes by Broadbent and Graham 
and Normanton. 

Plate-straightening Rolls, by Henry ee ig 

Woodworking Machines, by J. Pickles, ” Robinson 
T. White and Sons, J. McDowell, Waaki n and Co., 


nd J and Co. 

Smitthe” by 75 coed and Coppersmiths’ Fires, by 
Alldays and ‘Onion 

Air Compressors rand Mild Steel Air Receivers. 

Full particulars and permits to view and Tender 
forms can be had on application to the CONTROLLER, 
Plant and Machinery Section, Charing Cross Embank- 
ment ——_—. W.C. 

Tenders to be Iodwed ‘not later than 10 a.m., 24th 
March. 

NOTE.—For particulars of other Government Pro- 
perty for Sale, see *‘ SURPLUS,’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity. 
ier of Munitions, Whitehall-place, mndon, 


3721_ 





by 





yh e Proprietors of Letters 
PATE No. eee relating to 
APPARATUS FOR DIS- 


IN 


“METHOD OF AND 
GING HY- 


PRESS | BOXES 
DRAULIC PRESSES 
DESIRE to ee of their PATENT or to GRANT 
LICENCES to i rag! gr parties on reasonable terms 
with a view he adequate WORKING of the 
PATENT in this. country. 
Inquiries to be addr 

CRUIKSHANK AND FAIRWEATHER, 


65-66, Chancery-lane, London, W.C. 2. 3674 


[The © Proprietors of Letters 
Patent No. 100,529, relating to 
“ROCK DRILLING ENGINES,” 


DESIRE to DISPOSE of their PATENT or to 

\revmald LICENCES to interested parties on reasonable 
tms with a view to the adequate WORKING of the 

PATENT in this country. 

Enquiries to be addressed to / 

CRUIKSHANK and FAIRWEATHER 
65-66, CHANCERY-LANE, 
LONDON; 





3758 





PUBLIC NOTICES 
Assistant. Master Required for 


WORKS SCHOOL. Must have had _ experi- 
ence in Teaching Elementary Applied Maths. and 
Science and Machine Drawing. Salary £250 to £300, 
according to qualifications. Replies must be received 
by March 12th.—Address, 2484, The Engineer Office. 

27th February, 1920, 3484 


rr 
Birmingham Municipal Tech- 
NICAL pan 

APPLICATIONS are IN LECTURE 
SHIPS in MECHANICAL po T ELECTRICAL ENGI- 
NEERING. The appointments are on a salary scale 
rising to £3880. The commencing salary offered will 
ependent upon the experience of the applicants. 

In addition to the salary, there is at the present time 
a war allowance of =a to £78 per annum.—Full par- 
ticulars may be tained on application to the 
SECRETARY, Municipal Technical School, Suffolk 
street, Birmingham. 3706 











ity of Lincoln. 


MUNICIPAL TECHNICAL SCHOOL. 
A. E. COLLIS, M.LM.E., Principal. 

APPLICATIONS are INVITED for the POST of 
ASSISTANT LECTURE - the MECHANICAL 
ENGINEERING DEPARTM 

Candidates will be reueioee | io take day and evening 

asses. University degree or equivalent qualifica- 
tion, — experience, and boratory Practice 
essent 

Commencing salary £275-£325, according to experi- 
ence and en rising by annual increments of 
£12 10s. to £4 

Form of jaar and further particulars may be 
obtained from the PRINCIPAL, to whom ge gae 
should abe returned not later than March 20th, 


Hove 


105 





TO HEATING ENGINEERS. 
Infirmary, Pendleton, 
near MANCHESTER. z 
he gags | of the Salford: Union invite 
TENDER for REFITTING HOT WATER PIPES 
@ PROVIDING and FITTING RADIATORS in one 
wins of the above Infirmary. 

Drawings may be seen and particulars obtained on 
application to Mr. T. Roland Wollaston, M.I.M E., 
as Engineer, 26, Corporation-street, Man 
e 


Tenders, endorsed ‘‘ Heating Apparatus,”” should 
reach the undersigned on or before ay the 


31st March, 1920. 
E. H INCHLEY, 
Clerk to the Guardians. 
Poor Law Offi 
Eccles New- and Salford, 


2nd March, 1920. 
se and District Mining and 
igi cera. COLLEGE, 


WA 
ENGINEERING WORKSHOP INSTRUCTOR 

Applicants should have good technical knowledge of 
Engineering, as well as wide Practical Experience in 

modern Workshops. 

Initial salary up to £260, according to qualifications 
and experience. A salary scale in accordance with 
which inerements will be payable is under review. 

Further particulars may obtained from the 

CIPAL. to whom applications should * sent 
by March 22nd. 744 


Ox of Manchester. 


The ———— Seniies 2 the aman 
receive TENDERS in 
= with the CONSTRUCTION of their pro 


| ae ale a at Barton-upon 
Irwell, near Nenchoster 
CONTRACT No. o> Phe ~ CONSTRUCTION of 
NEW ROAD, including a Road and Railw 
Bridge over the Bridgewater Canal, a CANAL 
Do FOUNDATION WORK, and other 


orks. . 
CONTRA: CT No. 2.—STEEL WORK for ROAD 
and RAILWAY BRIDGE over the Bridgewater 


Canal. 
Specifications, quantities, and forms of Tender may 
be obtained on application to Mr. F. E. Hughes 
Secretary, Electricity Department, Town Hall, Man- 
chester, on payment of a deposit of £2 2s., whic 
amount will be refunded on receipt of a bone fide 
Tender. 

Drawings may be seen at the offices of Messrs. C. 8. 
Allott and Son, Civil Engineers, 46, Brown-street, 
Manchester, on and after warped the 10th instant. 

Tenders, duly a, and addressed to the Chair- 
man of the Electricity Committee, must be delivered 
at the Town Hall _ later than 12 noon on Wednes- 
day, the 24th instan’ 

The firm entrusted” with this work 4 -< be required 
to enter into a to be by the under- 


sign 
The Corporation do not bind themselves to accept 


the lowest or any Tender. 
THOMAS HUDSON, 
Town Clerk. 


533 


3543 














Town Hall, Manchester, 
4th March, 1920. 





PUBLIC NOTICES (continued) 
Pages II. and III. 





SITUATIONS OPEN 
Pages II., III., and IV. 
SITUATIONS WANTED 
Pages IV. and VIII. 
MACHINERY,, &c., WANTED 
Page VIII. 

FOR SALE, 

Pages CVI. CVII., and CVIII. 
AUCTIONS, 

Pages CV., CVI., and CXII. 
PREMISES TO LET OR WANTED 
Page CVI. 

WORK WANTED “ee CVI. 
AGE" =" 7, 

















PUBLIC NOTICES 


Cx, a, sa inghag. aS “ : 


oye “One Year, end ‘Year, ending for Crossing — cs. Chip — ‘ 
Granite Kerbs, Setts, — aoe 


fats, ovina rch. Wood Evin Bloke MINISTRY OF MUNITIONS. | Rona Nowe 








Gravel. Sand. Sieg, p.m, On the 19th of April tose! later 


ware Pips | BY DIRECTION OF THE DISPOSAL BOARD (PLantT AND MACHINERY| WIDENING OF PORTADOWN Rye 


ware \. 
tions, may be obiahved at the Gtr Survesoe Omen SECTION). BRIDGE, COUNTY OF ARMach® 
OUNe 


_— copy, oenich wa oe retirned on ‘othe rset of a : he Portadown Urban 
fect) «FOR SALE BY TENDER, |fmszmvier 
+ By must be made.out on the forms pro : pro ee, Sas, sre bu Fl of Potter 4 pe 


Saree at the undermentioned offices om the ih roan, M LOR. rom 
y of Mareh, 1920, endorsed ‘‘ Tender for Paving Ue aaah So ee ee d fhe Ghusiere 


Setias tate ee" | ~OQuantity of. New and Second-hand nae Seer tenant a 


Contractor will be required to comply ——. the A £1 1s., which 
provisions. of the Trade Boards Act, 1909, and to pro- of, bona de Tender. will be returneq Pay meat 
of £300 ‘each for the berlodied at mr ofice not ite 


Ser ones Of the Contract. Gan ate the afternoo: 
a Caamitiee do not pledge thematlyes to accent Onfne Seal" do not bind 9 dir April, 
the lowest or any Tender, and reserve the right to oe : "lowest. or any Tender 10 accep, 
accept portions only of a ‘tender. M. A. W. Mccr. ATCHRy, 


City E HUMPHREES, Town’ Clerk. 
¥ oer and Surveyor. Portadown, 10th March, 1920. a6 


on aire is 08h sree LYING AT THE R.AE., KIDBROOK, SE. ee 


(ity of Birmingham Water _ | Phe Tottenham Urban Distr; 
ARTMENT. INCLUDING THE FOLLOWING :— UNCIE ; Stet 
COVERED SERVICE RESERVOIR AT oe lpvite TERDERS tor the su 


HIGHTER’S HEATH, YARDLEY WOOD. | MILLING MACHINES, Plain and [niveceal by Herbert, Selson, Robson | Orin ieee foi re ae 


Cor tion Bi 
Pe ee Comes ye "FENDERS. from Parkinson, Smith & Coventry, Churchil A ee Tie febis of f CURVED rosea 

















ve T 

competent willing to enter into a contract f Lie Ww. 2ft. 
= COMPI ie acinar RESERVOIR SHAPING MACHINES, by Omerod, = anes & Batley, Herbert & Pollard. : iT SETS of SWITCHES and CRogan 
AE eee and GRINDERS, Plain, Universal and Surface, by Herbert, White, Buck & ni: eo ud Bolt ‘Type STEEL SLEEPERS, wig 


a. of “quantities “obtained at 8 a the depos “ Hie | Burton, Griffiths, Luke & Spencer, Selson, Wilson, Wolte (e) “ype SIDE-TIPPING WAGONS, ; 


the Of £5, which will be ret after the 
rough at 0. bom Odo Sanden, with the bills of Watts. Be agPartiqulere and form, of Tender cay 
uantities riced Tenders based Wilkinson 
Spon the Groninps, apeusathones os pro by Herbert & Pollard regngrnees te he Cowncll, Town Hall, Tage 
¥ided. Persens tendering DRILLING MACHINES, y er rt . * Tender Re ae 


enders, endorsed ‘ 

the ground as are to be delivered to the 

“ ue oi Bist zalgel «, | GUILLOTINE SHEARS AND SMALL SHEARING MACHINES. _* es eee ue ay 
> nol nD ves 
eap 2 hak seer at eens oth le issued. POWER PRESSES, by Herbert and Hands. lowest or aay, Tender. sonnis 
and sene eiel Wuntax, 2 _—— LATHES. by Willard, Smith, Barker & Willson, Pratt & Whitney, Butler BEGINALD C. GRAVES. 
Churchill, Drummond, Smith & Coventry. Town J En Sipe Council, 
1920. . 


of uaiiees tats | CAPSTAN. LATHES, by Herbert, Pratt & Whitney. : __ 


Tender for 
Reservoir.” are to be delivered at ee offiees at or TO saepaeeins _ PETROL LocoM 


before noon on Monday, 20th March. 3 ? 
The Compenniben te het bind themselves to accept BRASS FINISHERS LATHES. Te Tottenham : BE rban Distriet 


meee STISSS, axetoxe FES. | WOOD WORKING MACHINERY, by Sager, Wadkin, Ransome, Oliver. | 4. couxen waaay (es ESRI, 
a -Ton 20 BH 


Council House, : . 
Bavebruary 2th, 1020 3697 Full particulars and Tender Forms may be obtained on application to the Pasee LOCOMOTIVE for 24in. cause Ligh 


(Jeunty < af Kueioen. Controller, Plant and Machinery Section, Charing Cross Embankment Buildings. ar Ret oe Daa: a 


vi RS Totten 
ba, Yondon Cal Sepoell invite ee Tenders for the above must be received on or before 10 a.m. March 23rd. eben alll 
MENT TATE at Dagenham * Petr otive, as 




















. to + Ma igned not later 

- Note.—For Particulars of other Government Property for Sale, see} 1,noon on Tuesday. the 28rd March. 1920. aia 

ee price 3d. at all Bookstalls; or b quarterly a: ef 2s. post | lowest or any, Tender. 

free, pay: oP i in advance, to ~ Director of Publicity, Ministry of Munitions, White- REGINALD ©. GRAVES. 
aratit hall Place, London, S. wt 3473 Glesk and Golicitor of the Cound 
The fe, by is to be completed within five years Tottenham. N. 15, 
= Mareb. i 3719 
date of the order to commence. oe a 


~ Subinit Tenders can obtain PLANT FOR SALE. 


available upon application City of London Mental sl Hospital, 











articulars as 
the Architect te the ‘Council, at the New County tial, 
Firms are invited to tt. the terms an near ere 4 


itions under which they would be willing t ‘o G R a ge 5  # Seee cron CRUDE 
undertake the work. ° OW; DIESEL ENG + direct coupled ae) 


will only be een ame from ag who are ; Zoedel Voith Meet in Coupling to 75 K.W. 
to. and can yw themselves ~- under- interpole Com und-wound Lancashire Dynan r= 
take the tn ig 4 completion of ies entire M ELECTRICAL ATO 200-225 | 


y to all. work, MINISTRY OF MUNITIONS. : ; prema S soap a bun 


Water 


By D.rection of the Disposal Board (Factory Consumable Stores Section). a bean Geet a. te Seat tan el 
a plan 
app 


t can be and seen gu nning 
te the “ HOSPITAL ENGINE. R.”* 


FOR SALE BY PUBLIC TENDER. 


1920. . : 
The Council does ‘not bind itself to accept the (jounty Asylum, Prestwich, 


lowest or any Tender 


JAMES BIRD, : MANCHESTER. } 
Clerk woken pe n County Council. FOR TWO STEAM DYNAMO SETS, 
County Hall, eae. . Mather Plat! consisting of Vertical Com: 
10th Mareh, 3761 ® ae r 80-100 Root 
Shunt-w 
Nation Railway Co. Ss amps. D.C 


gee 
ae. iatinios. I hen dee My 


H CONtBACTORS, . FOR STEAM & WATER PIPING, W.I. & M.l. hee 


ihe eyce ke eae vole SEBEL BRIDGE 
fication LYING AT. Resa Borough of 
SWINDON, MANCHESTER & WOOLWICH. PLANT FOR DISPOSAL, 


from jersigned on 
i ich will Be refunded on 2 The Council matt Prepares *, 
fide Tender, aecompanied by the a ee at present installed at the 
by Pu ONE i HOMIZONEAL FIXED FE Ee cyl, 
out on the forma supplied by the 10in. by 24in., max. load 55 “o> 


receipt of a 
Com: hould be Geli ered under sealed 
Dany, shou elivi cover, q 
endorsed ‘‘ Tender for Bridgework.” to the under- t by Marshall. 
signed aes later than 10 a.m. on Saturday, the 17th 2 (b) o eee 108in, CALENDER, by Tullis. 
April, 1920. (fc) TWO ish doa | VERTICAL WELL 
The Directors do not bind themselves to accept the -8 PUMPS. 1 13in. cyl., by Renshaw 


— ™ The and calender are in very good condition, 
senting: 43. es and can seen working. The pumps «re not now 


Amiens street Station, “Secretary. G.M. & C.l. FROM sin. to sin. er ° : can be made with the 


0 5 Baths. 
Dublin, 10th March, 1920. 3754 a Offers to be sent to the Town Clerk, Town Halk 


K amunting Tin Dredging, Ltd. LYING AT SWINDON. Fulham, 8.W. 6, on ‘or before Friday, the 0th Abit 
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Die Zwei Weissen Vélker. Georg-von Hase. Koehler, 

Leipzig. 
[CONCLUDING NOTICE,*] 

THE BATTLE OF JUTLAND. 


At this period, says Commander von Hase, shell 
upon shell came crashing into the Derfflinger,, “‘ The 
enemy was shooting splendidly. My heart stood 
still as I thought of what must be happening inside 
the ship. . . . My thoughts were rudely. inter- 
rupted. Suddenly it was for us as if the world had 
come to an. end., A tremendous roar, a mighty 
detonation, and then darkness fell upon us, We felt 
a terrifie blow; the whole conning-tower, which 
reeled as if shaken in a giant’s grip, was thrown 
upwards, and then settled down vibrating on. its 
base. A heavy projectile had struck the G.C.T. 
some 20in. from where I was standing. The shell 
exploded without, however, piercing the armour, 
which it had struck at a sharp angle. Dut huge 
pieces of armour were torn away, and noxious greenish 
yellow gas poured into the tower through the look-out 
slits. ‘On gas masks!” I shouted; and continued 
to control the fire with my own mask on, which made 
my orders difficult to understand.’’ The gas soon 
dispersed, and an examination of the control instru- 
ments showed everything to be in working order. 
Splinters entering through the look-out slita of the 
ecnning-tower wounded several people, including 
the navigating officer. The explosion had burst 
open and jambed the armoured door, and two men 
vainly strove, to close it. A. moment later another 
15in. shell. exploded beneath the bridge, ripping up 
the deck plating and blowing overboard everything 
that was not firmly riveted down. . The. chart-house 
disappeared bodily, and the blast of air slammed the 
armoured door of the conning-tower to. “A polite 
fellow, the Englishman. Having opened the door, 
he kindly closed. it for us!”’. Practically nothing of 
the British ships could be seen from the Derfflinger, 
though their position .was revealed by great, golden- 
red flashes from the guns. 

Commander von Hase states that without much 
hope of hitting anything he ordered salvo after salvo 
to be fired from the forward turrets—the only two 
that remained serviceable. ‘“‘I could feel how our 
fire was soothing the nerves of our crew. If we had 
not fired at this moment the entire company of the 
ship would have. given way to profound despair, 
for they all realised that if things went cn like this 
much longer we should be lost. But so long as we 
were firing there must be hope...The secondary 
armament also joined in, though only two of the 
six guns on this side were still in action. In ‘B’ 
turret the training pointer broke down, so that, only 
one turret could now be accurately controlled from 
the G.C.T,”” At 9.18 p.m. the German battle-cruisers 
were ordered by the Commander-in-Chief to turn from 
8. to W. by 8. This brought. the British line almost 
dead astern, where they could no Jo be seen from 
the fore G.C.T., and the guns had therefore to be con- 
trolled from the after tower. But the reversal of the 
switehes could only be effected from the T.S., which 
had been temporarily abandoned. In conséquence, 
the two remaining turrets could. not be controlled, 
and were ordered to fire independently. As, howéver, 
their are of training was only 220 deg., they could not 
fire on a target which bore on the quarter. For a 
time, therefore, the Derfflinger, with both after 
turrets disabled, could not fire a shot. During the 
turn to W. by 8. she discharged a torpedo at 8750 yards, 
no result being claimed. The change of course was 
masked by destroyer attacks, which appear to have 
been as unsuccessful as all the preceding German 
attacks of the kind had proved, during’ the battle. 
Whatever the case may have been with other German 
weapons, it cannot be said that the German destroyers 
gained any laurels at Jutland. At 9,23 p.m. the T.S. 
was again in occupation. It appears that the poisonous 
gases had poured into the room through the voice 

pipes leading to ““C”’ and “‘D” turrets, where the 
burning cartridges were still giving off dense fumes. 
When these ‘pipes had. been plugged and the fens set 
in motion, the atmosphere was soon éleared and the 
T.S. beeame habitable once more. At 9.37 p.m., no 
enemy then being visible, the®men were released 
from aetion stations. “‘ A pause in the action was 
urgently needed. ; All guns’ crews had to be mustered 
on deck to put: out fires. The connirg-tower was 
enveloped in flames. and smoke. Although every- 
thing inflammable had as far as possible been removed 
from the ship, the flames were continually fed by 
linoleum, wooden deck planking, articles of clothing, 
and paint. Towards 10 p.m. the worst fires had been 
mastered, though conflagrations were still proceeding 
in various parts of the ship. Both the after 12in. 
magazines had to be flooded to get rid‘of the fumes 
that poured out of the turrets. ‘‘No one would 
have believed,” says Commander von Hase, ‘‘ that a 
ship could withstand so many severe hits. We 
found after the action traces of about twenty. 15in. 
shell, and as many more from projectiles of smaller 
calibre. . The Liitzow was no longer in 
sight. Heavily ablaze, she had vanished into the mist 


** The third_notice appeared March bth. 
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‘| at 9:20:*: Our: other: consorts, Seydlitz, Mdltke, and 


Von der 'Tann, ‘were still; with us. They also had 
been’ punished sevérely, the Seydlitz worst of all; 
From one! of her turrets flames: were shooting up to 
the height of a house. All the other ships were burn: 
ing. ‘The bows of the Seydlitz were deep in the water: 
When Admiral Hipper in his destroyer had proceeded 


alongside the Seydlitz he found that her W/T gear 


had been shot away, and'that several thousand tons 
of water .were in the ship. » Hé had accordingly pre- 
pared to board: the Moltke, but: at: that’ instant such 
a heavy fire wes opened ‘on the vessel that it: was too 
dangerous to stop. «5 lw « GR 
. The. Admiral. then: inquired, what damage. the 
Derfflinger had suffered;:'and was informed: that the 
only guns left in action were two 12in. and two 5.9in., 
that all signalling gear with the exception of a W/T 
receiver had ‘been shot away, and that 3400 tons of 
water had: entered the ship. He thereupon gave 
up his intention ‘of ‘boarding us, and transferred ‘his 
flag to the Moltke as soon as the circumstances of 
the action permitted. In this way it had fallen to 
the Derfflinger to-lead the battle-cruisers throughout 
the fourth phase of the action... Each’ of our. battle- 
cruisers,’” continues the author, ‘had sustained a 
great number of casualties.” The Derfflinger had 
200 killed, while the death-roll of the Seydlitz and 
Liitzow must have beén considerably longer. Com- 
mander von Hase appends a diagram to explain the 
German movements during this fourth phase. He 
points out that only the best ‘units of thé High’ Sea 
Fleet had come under fire in the day action, viz., 
the Third Squadron, comprising the “‘ Kénig ” and 
“* Kaiser ’’ classes. The First Squadron—older Dread - 
noughts of the ‘“‘ Nassau-Helgoland’”’ classes—was 
not in action during daylight, but, on the other hand, 
it bore the brunt of the destroyer attacks after dark. 
The Second Squadron—the ‘“‘ Deutschland-Braun- 
schweig.”’- pre-Dreadnoughts—had fired on British 
light cruisers, but was not seriously engaged until 
after nightfai)l, when the Pommern was sunk and 
other vessels damaged by torpedo. The Liitzow was 
abandoned by her crew in the early’ hours of June Ist, 
and then sunk by torpedoes. Commander von Hase 
gives a vivid account of the retreat by night. The 
Derfflinger was in no condition ‘to repel attack of 
any sort, and fortunately for her she’was not molested. 
Shortly after 10 p.m. she and the other battle-cruisers 
took station ahead of the First Battle Squadron. 
“While this manceuvre was proceeding we and the 
First Battle Squadron suddenly came under a heavy 
fire from the 8.E. . . . A large projectile 
glaneed off ‘A’ turret, buckling part of the turn- 
table, but the damage was soon repaired. Ranging 
was possible only at infrequent intervals, and our 
salvos could-not be spotted. Once more’ we were in 
a most critical ‘situation.’’ Of this phase: Admiral 
Beatty wrote in his despatch : .‘* . . At 8.20 p.m’ 
(10.20 German time) we altered course to west in 
support. We soon located two battle-cruisers and 
battleships, and were heavily engaged at a short 
range of about 10,000 yards. The leading ship was 
hit repeatedly by Lion and turned away eight: points, 
émitting very high flames and with a heavy list to 
port, Peintess” Royal set’ fire toa ‘three-funnelled 
battleship; New. Zealand .and, Indomitable report 
that the third ship, which they both engaged, hauled 
out of the line, heeling over and on fire. The mist 
which now. came down enveloped them,.and . 

they were last seen at 8.38 p.m. steaming to the west-' 
ward,’ Commander von Hase, however, attributes 
their escape to the timely arrival of the German 
Second Battle Squadron—pre-Dreadnoughts—which 
on their way to take station for the night passed 
between the British line and the hard-pressed German 
van. ‘‘The enemy,” he says, “suddenly observed 


same moment he was again attacked by our destroyers. 
This was too much for him; he turned away and dis- 
appeared in the gloom. Auf. Nimmerwiedersehen. | 
(May we never seen him again !) Had he known that 
the seven vessels were only the famous German pre- 
Dreadnoughts, the ‘five-minute’ ships—which the 
British reckoned could be sunk in five minutes—I do 
not believe he would have turned away.” At 10.31 
p-m. the recorder in the T.S. noted the firing of, the 
Derfflinger’s last salvo—bearing 244 deg., range 
75 hm. (8200 yards). The Derfflinger and Von der 
Tann now took station astern of. the main body and 
maintained that position through the night. 

The ‘author saw nothing of the Moltke or Seydlitz, 
which were too badly injured to keep station. He 
learned afterwards that the Seydlitz was kept afloat 
only by the greatest exertions ; she reached Wilhelms- 
haven two days after the battle. As the penultimate 
vesse! in the line, the Derfflinger. was in no great 
danger of destroyer attacks, which were almost 
invariably made from a position ahead. Actually 
only one destroyer found her. ‘‘ Firing went on all 
through the night. One must acknowledge that the 
British destroyers, with admirable pluck, attacked 
time after time.”” During these hours the light 
cruiser Frauenlob wes engaged by British cruisers and 
sunk by torpedo. At the first glimmer of dawn the 
battleship Pommern was sunk by a torpedo discharged 
at. long range. The author saw several British 
destroyers set on fire by shells. “‘ Glowing red-hot, 
the boats resembled fine filigree-work in red and gold. 


* H.M.S. Colossus is credited with having finally disabled the 











Liitzow at this time. 


seven large ships approaching at high speed. At the}, 





The fact that these British boats were so swiftly 


wrapped in flames was-.due to their oil. Once this 
fuel had been ignited, it quickly spread all over the 
heavily rolling boat.’?, As is. well known, the German 
destroyers made no attacks during the night, although 
according to the author, they *‘ searched for the British 
Fleet ’’ all through the hours. of darkness. At one 
period those on board the Derfflinger heard a destroyer 
nearing them at high speed, and she was soon sighted 
four points to starboard. It, was decided not to switch 
on lights, a course followed also by the Von der Tann, 
the result being that. the destroyer vanished without 
firing torpedoes, It .is possible that by suppressing 
their searchlights the two German battie-cruisers 
escaped a torpedo attack which, in their damaged 
state, might well have proved fatal. “* At 2.15 a.m. 
we passed a ship on, fire—the, British. armoured 
cruiser Black Prince. The whole ship was glowing 
with heat, and all on, board must long since have 
perished.” Soon after nightfall this. vessel. had 
suddenly found herself in. close proximity to the 
German Third Battle Squadron. The Thiringen and 
other ships promptly, opened on. her at almost point- 
blank range, and. rhe was:at. once disabled and set 
on fire., She apparently. drifted about for some time 
before foundering... At 3.10 a.m. two heavy explosions 
were heard. to ..port. of. the. Derfflinger—obviously 
torpedo. hits .on..some, ship or ships. The whole 
German line, it is confessed, was repeatedly thrown 
into confusion by the British destroyer attacks. As 
an instance of this it is mentioned that the Nassau, 
from. being in the van, eventually found herself 
astern of the battle fleet. line. . Everyone. believed 
that the action would be renewed at dawn. “At 
3.50 a.m, -we heard a Joud explosion, and directly 
ahead of,us.a huge pillar of fire shot up to the sky. 
We saw our next ahead turn hard a-port. What 
catastrophe had happened ?. We held on our course 
and so. over. the scene of the explosion. We 
looked eagerly. for débris..or..men in, the water, but 
nothing, was to. be. seen..At the time we were in 
ignorance of .what. had, occurred; and yet: only a 
few, minutes -beforehand, .the battleship Pommern 
had been steaming over this spot... A British destroyer 
had torpedoed her at, extreme range, and the ship 
must have been blown literally to; atoms. Not a 
trace of her was left; and not.a man was saved. The 
torpedo had manifestly. exploded her magazines. 
. » + Meanwhile the sun had risen. Hundreds. of 
glasses swept the horizon, but nothing could be seen 
of the foe.. The fleet pursued its course to the South, 
reaching Wilhelmshaven at 1 p.m: on June Ist. 
Our ship was very heavily damaged by shell fire. 
In many places entire compartments had. been reduced 
to mere heaps of rubble. ., But the vitals: were not hit 
-thanks, to. our strong .armour,. the, engines, boilers, 
steering gear;,propeller. shafts, and. practically all 
auxiliary; engines’ .were; undamaged.. For a long 
period the engine-rooms had been filled with poisonous 
fumes, but, by ;wearing: their gas masks the engineers 
had been able to: carry en, though not. without 
‘casualties. The entire ship was littered with thousands 
of. shell. splinters,. large and small. Two. 15in. shell 
cap. were, picked | up. almost uninjured. , The belt 
armour iad been, pierced im several. places,* but in 
every. ease the leaks had closed.up,or the. inrush of 
water been: localised in. small-compartments, ..- .. . 
The Derfflinger took. six, months. to repair. Fitted 
with many ordnance. and other improvements, she 
was recommissioned in December, 1916.” But fate— 
and. the German personnel—denied her another 
meeting with her enemies until the final humiliation 
of November, 1918, when, in company with her fellow- 
captives, she was delivered into custody of the British 
Navy. She now rests many. fathoms deep on thé bed 
of Scapa Flow... Aa 
The chapter which Commander von Hase devotes 
to reflections on the Battle of Jutland is not the least 
‘interesting in the book. He makes one admission 
that ought finally to dispose of the legend that the 
‘German. ships were éager to resumé battle on the 
following. day. “‘ As the sun rose on June Ist, and 
far and wide no trace of the enemy could be seen, 
I freely confess that a great load was lifted from my 
mind. For with our battered ship, and its decimated 
armament, we could not have fought a victorious 
artillery duel with an amaged. Dreadnought. 
Nearly all the ammunition for ‘A’ and ’ B’ turrets 
had been expended, while that remaining for ‘C’ 
and ‘D’ was not available, as those turrets were 
‘still full of gas and the magazines had been flooded.”’ 
The author attempts, not very. convincingly, to qualify 
this significant admission by observing that for the 
navy and the Fatherland it was a great mis- 
fortune that the action could not be fought to a finish. 
“« Judging from our experience on the previous day, 
more British ships would have been destroyed, and 
it would have needed a tremendous expenditure of 
ammunition to place the German Dreadnoughts 
hors de combat. lf on June Ist Admiral Jellicoe had 
sought a decision near Horn’s Reef, the British Fleet, 
would undoubtedly have had to resign to America 
its premier rank.” This assumption is not, borne out 
by the author’s own evidence. On his own showing, 
the entire German battle-cruiser force was practically 
disabled, and could have, taken no efféctive part in 
@ new. action. Furthermore, the rapid deterioration 
of German gunnery towards evening on May 31st— 
that is, immediately after our Battle Fleet came into 
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action—made it most improbable that the ‘British 
Fleet would have suffered serious loss had the battle 
been resumed at ‘dawn. The nerves of the German 
gunners cannot have been improved by the incessant 
night attacks delivered’ by our destroyers. “We feel 
sure that Commander von Hase, in common with 
all other intelligent Germans, knows that swift and 
certain annihilation would’ have been the doom of 
the High Sea Fleet had it failed to evade the British 
pursuit on the night folowing the action. Admiral 
Jellicoe, the author considers, acted wisely in declining 
a night engagement with his main body. In such a 
eombat, he declares, ““the enemy would have for- 
feited all his advantages of numbers, superior speed, 
and longer range guns.” It is acknowledged that 
the Battle of Jutland—acclaimed by German. pro- 
paganda at the time as a victory—<did not for a single 
moment relax the crushing grip of British sea power. 
Among its secondary results was “'the frustration of 
our plan to prey upon British and neutral shipping in 
the Skagerrak and Cattegat.” 

Valuable as is this book, it does not pretend to ‘give 
& comprehensive description of the Battle of Jutiand. 
Tt was manifestly impossible for any individual to see 
more than a small part of an action which’ from 
beginning to end lasted twelve hours, and in which the 
contending fleets, numbering hundreds of vessels of 
every type, were continuously moving at high speeds. 
The author has wisely devoted most of his space to 
the battle-cruiser action, the events of which came 
more especially ‘under his personal observation. 
Nothing that he says lends eolour to the view that 
there was any German superiority in manceuvring 
or gunnery. Our fire'was no less accurate than theirs 
—in fact, judging from the large numbér of hits on 
the Derfflinger and other ships—it was superior both 
in accuracy and volume. That only one ‘German 
battle-cruiser was actually sunk by this terrible fire 
is attributable to the extraordinary defensive qualities 
for which the vessels’ in question were famous: But 
to gain this relative invulnerability their designers 
had been compelled to sacrifice speed ‘and long-range 
guns, two factors which in this country are held to be 
of supreme importance to the battle-cruiser. Unable, 
as Commander von Hase tells us, to steam faster than 
25 knots, the Derfflinger and her sisters were more 
akin to fast battleships than battle-cruisers. ‘That 
their 12in. and llin. guns were, nevertheless, effective 
against our ships of this type is explicable only on 
the ground that insufficient provision had been made 
to protect the vitals of our earlier - battle-cruisers 
from “lucky ” hits. The destruction of the Queen 
Mary, Indefatigable, and Invincible was in ‘each case 
ascribed to a magazine explosion caused by the flash 
of a shell which had burst inside a turret, penetrating 
right down to the magazine. Hits of precisely this 
kind were common in the German: battle-cruisers, 
as Commander von Hase has told us. Both after 
turrets of the Derfflinger were pierced by 15in. shell, 
the explosions of which set fire to all the charges in 
turret, working chamber, and handing-room; and 
two, if not three, turrets of the Seydlitz were disabled 
in the same way. There can be no reasonable doubt 
that had these ships been fitted with hoists of the 
direct communication system, both would have been 
lost in exactly the samé way as were’ the British ships. 
As it was, their two-stage ammunition hoists saved 
them from instantaneous destruction. 

For the rest, there cannot have been any further 
serious defects in our battle-cruisers, seeing that after 
enduring for several hours a heavy. bombardment 
they were still able to steam at 28 knots and to fight 
their guns with great effect. On the other hand, the 
German battle-cruisers had all been virtually dis- 
abled before the end of the day. Another proof of the 
failure of the Krupp llin. and 12in. guns against 
well-protected ships is furnished by the escape from 
serious damage of our “Queen Elizabeth” class. 
Four vessels of this class present at Jutland were 
frequently under heavy fire, at one period from at 
least ten German capita] ships; while the Warspite, 
owing to damaged steering gear, approached to within 
6000 yards of the enemy’s line and became the target, 
of every gun that would bear. Yet none of these 
ships sustained grave injury. Armour undoubtedly 
proved its great value in this action, the experience 
of which, as Lord Jellicoe subsequently said, “ con- 
vinced naval officers afloat, even if it did not convince 
others less intimately associated with the Fleet 
during the war, that ships with inadequate defensive 
qualities are not a match for those which possess 
them to a considerably greater degree, even if the 
former are superior in gun power.” On the question 
of naval ordnance Commander von Hase’s book 
supplies us with some valuable testimony. Assuming 
his observations to have been correct—and as a 
gunnery officer he was not likely to be mistaken—our 
heavy guns, notably the 15in., proved themselves 
capable of accurate practice at ranges beyond 20,000 
yards, while the destructive effect of their huge pro- 
jectiles was immense. Furthermore, the author’s 
notes corroborate an assertion which has been fre- 
quently made in these columns—namely, that with 
the latest type of mountings, hoists, &c., the heaviest 
naval guns can now be worked almost, if not quite, 
as rapidly as the 12in. For example, he speaks of 
the Queen Mary as having fired broadsides at 
“‘ fabulous ”’ speed, yet her 13, 5in. projectiles weighed 
500 Ib. more than the German 12in. In time, no 
doubt, the 15in., 16in., and perhaps still heavier 
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guns, will become capable of firing three ‘rounds per 
minute. It need hardly be said that: this growing 
rapidity of fire will bea strong inducement to increase 
the size of naval ordnance, since in the past the main 
justification for keeping’ to guns of ‘medium calibre 
has been their supposed higher rate of fire. Heavier 
guns, thicker and more ¢xtensive armour, higher 
speed—each of these desiderata entails intreased dis- 
placement; and since all three are now being 
demanded ‘in the light’ of war experience, a large 
increase in the dimensions of the capital ship would 
seem to be inevitable. Jutland was primarily an 
affair of mastodons to which the operations of light 
cruisers and destroyers were merely incidental. 
Although the torpedo claimed several victims, it 
proved to be far less deadly or decisive than the big 
gun. In view of «the. large number of destroyers 
present—at least 150:in the aggregate—+the percentage 
of torpedo hits was astonishingly small. | Submarines 
are said to have been present with the German: fleet, 
but, if so, their influence on the action Was negligible. 
Whatever future there may bé for the: submarine, 
destroyers appear to have lost their value as torpedo- 
carriers; and henceforth will be usec principally for 
anti-submarine ptrposes. 





The Swiss Rhone-Rhine Navigation. 
By A. WHARTON METCALFE, B.Sc. 
No. IL*—THE ENGINEERING ASPECT. 


INTRODUCTORY. 


Amone the lectures on “‘ The Theory and Practice 
of Hydro-mechanics * delivered at the Institution of 
Civil Engineers in 1885, that on ‘‘ Water Motors,”’ 
by Professor W. C. Unwin, immediately preceded 
Sir C. E. Hartley’s on “ The Inland Navigations of 
Europe,” but the subjects were not interdependent, 
their sequence being merely one of date. The case 
is different, however, when they are considered in 
relation to the economic and industrial needs of 
Switzerland. As regards the internal navigation— 
future—of that country in general, and the Rhone- 
Rhine proposal in particular, success is absolutely 
dependent upon the antecedent completion of large 
schemes destined to provide hydraulic power for 
turbine installations. This is most economically 
effected by water storage created and maintained by 
means of dams constructed across the rivers and 
streams that are a feature of the country. 

On this question, Dr. Léon W. Collet, Director of 
Waterways of the Swiss Department of the In- 
terior,’ in an article on “‘ Le Réseau Fluvial Suisse ”’ 
(“ The River Network of Switzerland ’’), observes : 
“The problem of river navigation in Switzerland 
should not be from that of the utilisation 
of hydraulic forces.’’ This, though true of Switzer- 
land and of countries similarly situated physio- 
graphically, would not be so of level lands. 


Score or R#oneE-RHINE PROJECT. 


Among Swiss internal navigation proposals, the 
Rhone-Bhine project is at once the most compre- 
hensive and the most important, and must not be 
confounded with the existent French Rhone-Rhine 
Canal. It is well to remember a point previously 
mentioned, that the present scheme is very strongly 
supported officially in France—notably by the 
Minister of Public Works, M. Sénateur Herriot—by 
the commercial world, and the French public ; were 
it not, the scheme would lack one of its principal 
alternative determining factors. 

The project will give Switzerland access to the sea 
in two diréctions, south-westwards, vid the Rhone, 
to the Mediterranean, and north-westward, vid the 
Rhine, to the North Sea. The scheme postulates, 
in the first instance, a Rhone rendered navigable 
from the point where at present it ceases to be up 
to the Swiss frontier, thus linking Geneva and south- 
west Switzerland with the sea. It further takes full 
account of the present navigability of the Rhine 
from Amsterdam to Basle, giving north-east Switzer- 
land direct access to the sea. Given this double 
through communication seawards from Geneva and 
Basle, it is intended to unite the Rhone below Geneva 
with the Rhine below Basle by the construction of a 
junction waterway available for barges of 600 tons. 
As the line crosses watersheds, provision of one kind 
or another for “‘ lifting ’’ must be made. Incidentally, 
this inland waterway will unite the North Sea and 
Mediterranean. ‘The size—600 tons—for the barges 
appears small when compared with the great barges 
in use on German internal waterways, but the size 
has been determined as being the most suitable after 
exhaustive technical inquiry. 

A brief glance at the great strides made in the two 
branches of hydro-mechanics referred to at the 
beginning may prove of interest. The use of water 
motors, and especially of turbines, has nowhere 
progressed more than in Switzerland, though as yet 
only one-eighth of the available supply of hydraulic 
power from natural sources has been tapped ; while 
as regards the extension of inland waterways, the 
most notable advance in Europe has been made in 





* No. I. appeared February 27th, 





Germany and Austria-Hungary, especially if eanals,* 
which unite two ss and achieve the designed! 
double purpose of sebtike Sdahederoe and also Savini 
aims of military and naval strategy, are included. 

The rapid developments proceeding in the solution 
of the problem of providing a convenient and plenti- 
ful supply of hydraulic motive power is due in Switzer. 
land to the cheapness and accessibility of water with 
a fall of suitable. “head,” on the one hand, and to 
the dearness of coal and the difficulty of getting it 
on the other. In Switzerland, as in France and Italy, 
imaginative speakers refer to water power as “* white 
coal ”’—houille blanche (and now they talk of the 
future canals ‘as “ green coal ”—hoville verte) by 
way of pointing the contrast with ‘black coal,’ 
that other source of stored energy which costs so much. 

The great of inland navigation in Ger 
many and other parts of Europe owes its advance t. 
a realisation of ifs e¢onomy for the transit of certain 
classes of goods in bulk. It is also due to a growing 
belief that in the negr future railways will, unaided, 
he incapable of dealing with the traffic problem. An 
acquisitive bent, encouraged by a penetrative and 
competitive commercial policy, is also accountable 
for the development of internal navigation, as it 
was for the Berlin- Baghdad Railway. 


Swiss Commercirat Arms, &c. 


The Swiss commercial aims embrace, inter alia :— 
(1) Access to four seas—the Mediterranean, the North 
Sea, the Adriatic, vid Lago Maggiore, and the Black 
Sea, vid the Danube; (2) the cheapening of raw 
materials, the increase and development of trade, and 
the removal of restrictions that have hampered it ; 
(3) the obviation, by internationalisation, in case of 
future wars of the state of quasi-blockade experienced 
during the late war. ‘To promote these aims, leaving 
aside the questions of port improvements at Basle 
and of railway facilities and equipment, the following 
works, external and internal, will have to be carried 
out :— 

(a) External Works.—The rendering of the Rhone 
easily navigable throughout its course, and especially 
the regulation and rectification of the river section, 
known as the Haut-Rhone. 

(b) Internal Works.—-The construction of the Rhone- 
Rhine junction waterway, with its accessory ports, 
basins and railway connections with the P.L.M. and 
C.F.F. railway systems. By “external” is meant 
outside Swiss territory. 


(a) Tae Ruone: Irs Conprrion anp ReEMeEpteEs.t 


On its course between the lower of the city of 
Geneva’s hydro-electric stations—Chévres—at about 
189 kiloms. above Lyons, and Génissiat (153 kiloms.), 
the Rhone flows through the gorge of Bellegarde, 
its fall in 26 kiloms. above Génissiat being about 
70 m. Its current is ‘at all times rapid, and it is 
subject to great variations of level in times of floods 
or when the snows are melting on the Alps. At 
such times the river in the defile of Belle e 
resembles a millrace. Between Chévres (189 kiloms.) 
and Seyssel (142 kiloms,), that is, over and beyond 
the aforesaid length, the Rhone is only considered as 
navigable for rafts and loose timber, but such traffic 
of the kind as there ‘was has’entirely ceased. As 
Mons eur G. Auitran, one of the étigineers to the R.R. 
scheme, observes: “‘ The Upper Rhone is dead.” 

Formerly, the Rhone was navigable from Seyssel 
(142 kiloms.) to Lyons, and the stone quay walls 
still flank the river at To-day, the river is 
only navigable from Sault-Brenaz (58 kiloms.) above 
Lyons to that city for barges and small craft. From 
Lyons southward to the sea the Rhone is navigable 
for moderate-sized vessels, but the navigation is 
impeded by shifting sandbanks, and on account of the 
rapidity of the current, upstream navigation is par- 
ticularly difficult. Through navigation from points 
north of Lyons to points south will be possible when 
the city has been turned by a junction canal. 

The outlook for the navigability of the Rhone 
from Geneva to the sea would not appear to be 
hopeful were it not for the drastic remedies con- 
templated. ; 

Remedies Proposed : Applicable to (a) and (6).— 
These proposed remedies comprise palliative and 
radical measures, such as;—(a) ‘‘ Regulation,” 
deepening, straightening, local corrections and atten- 
tion to the river banks, in order to retain them ani 
prevent slips and obstruction of the course, (6b) The 
formation of single or successive stepped reaches of 
still water suitable for navigation, formed either by 
constructing special barrages with locks, or, more 
usually, by utilising barrages designed for hydro- 
electric stations and adapting them by providing 
locks to their new purpose. All on the 
Rhone are now designed for that purpose. There is 
& constant demand for hydro-electric stations. (c) 
The construction of lateral canals or of branches 
with locks, either independently or in conjunction 
with barrages, by which means rapids or difficult 
stretches of river, or in some cases towns, may be 
avoided. 

Application to case of Rhone: Geneva to Génissiat. 
—On the length between Geneva and Génissiat, 
which includes the Bellegarde gorge, and in connec- 
tion with the hydro-electric works at Génissiat, the 

* See Tue Enorverr, July 15th, 1915. 

t+ In dealing with the French Rhone, the distances given 
are from Lyons. 
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scheme finally adopted and authorised—after various 
technical inquiries, reports and a reference—and the 
execution of which was begun in July, 1918, provides 
for the erection of a dam 69 m. (230ft.) high at the 
lower end of the gorge. The effect of this bold and 
imposing work, of which MM. Blondel, Harlé and 
Mahl are the engineers, will be to dam back the water 
as far as. the Franco-Swiss frontier, a distance ‘of 
about 25 kiloms., thus submerging the rapids of 
Bellegarde, and providing a reach suitable for naviga- 


tion. The difference of level between the surface of ing, 


the water held up by the dam and that of the Rhone 
at Génissiat—70 m.——will be overeome by means of 
a stairway of locks provided with twin entrances. 

The water stored by the Génissiat dam will actuate 
an installation of turbines at that station, driving 


electric generators which will, it is estimated, supply | ing 1 
250,000 horse-power of electrical energy to con- | to | 


sumers in Lyons and Paris. 

Génissiat to Lyons.—A succession of minor barrages, 
with their resulting reaches of deep and quiet navigable 
water, together with local cocnantinn! &e., will pro- 
vidé for the requisite jon on the length between 
Génissiat and Lyons. The city of Lyons itself is to 
be “turned”? and alterations of ing works— 
which would prove very costly-—obviated, the Rhone 
north and south of the city joined, and a new indus- | 
trial area created by the war served by @ loop canal. 

Rhone—Marseilles.—A’ great canal uniting the | 


i Le 





ones ye the above four sections, are many, the 
number new .works required bei e, ugh 
the number of differont. dikegotted-4 TP ieit of 
machinery and plant—to which they may con- 
veniently be referred, are only seven. ‘The present 
position of the projected scheme, and what it com- 

prises, may perhaps best be gauged by means of a 

summary which should at least prove helpful—the 

first seven items follow the traverse :— 
*1. Rhone, river improvements, correcting, deepen- 
widening and in places canalising ; 

*2. The construction of barrages—with locks where 

necessary—and furnished with “‘ Stoney ” sluices ; 
*3. The provision of branch or loop canals, deriva- 

tions and laterals ; 

*4. Rhone and "Lake of Geneva junction—inelud- 
branch across canals from the Rhone and lake 
“barge elevators on inclined planes, and 

unmit level canal between them ; 

: “of Geneva and® Neuchatel junetion— 

cosine) rads level canal with stairway lock gradient 


"hiele ‘ecko Scpesieitienin.—cimiler to those of 
one—between lakes of Neuchatel and Bienne, 
ph sl its. exit from ‘the Jatter and junction 
with the Aar at Soleure; — 

7. en, gtr lation, training, 
eree of be in conjunction with hydro- 
electric stations—between “Soleure and its” junction 
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"Tue Enorneer” 


Rhone with the Marseilles dock basins is in course | 
of construction vid Arles. 

A survey, of necessity the very briefest, of the 
French Rhone was demanded, because the “ To be | 
or not to be” of the Swiss Rhone-Rhine navigation | 
turns upon“its navigability and condition, circum- 
stances dependent upon the views and attitude of 
the French commercial world and French Govern- 
ment, as also upon the policy towards the Rhone | 
those views inspire—a policy now very wide awake. 
Finally, no scheme of river improvements intended 
to meet the requirements of an existent and growing 


trade can be deemed complete that does not provide | 
for :—(a) An adequate supply of suitable tugs or | 


some alternative system of traction, or of both ; 
(b) the reconstruction of former quays and wharves, | 
so as to bring them into a state fulfilling modern | 
requirements, and the construction of new ones and | 
of commercial basins in some cases; (c) ample and | 
suitable wharf equipment; (@) connections with the 
nearest railway serving the river valley drained. 


(6) Tue Swiss Ruone-Ratve NAvIGcArTION. 


The Swiss Rhone-Rhine comprises four sections, 


viz.:—(1) The Rhone section, from Geneva past the | 


Franco-Swiss frontier—right bank—over the inter- 


national portion of the Rhone to the Franco-Swiss | 


frontior—ieft bank; (2) the Rhone and Lake of 


Geneva junction section; (3) the Lake of Geneva | 


and Lake of Neuchatel section; (4) the Lake of 
Neuchatel and Rhine junction section. 

Sites and Categories of Works.—'The sites where 
alterations or new construction are involved, em- | 


FIG.4 MAP SHOWING SUGGESTED WORKS BETWEEN GENEVA AND SEYSSEL 


with the Rhine at Koblenz, Switzerland, not Coblenz 


in Germany ; 

8. Rhine river im provements—regulation, training 
and ereetion of H.E. barrages—and submersion of 
the rapids of Sehwaderloch ; 

*9. The provision of commercial facilities—river, 
canal and lake ports and basins, quays, wharves, 
_ warehouses, transit sheds, sidings, seiay connections, | 
hydraulie power and po cranes, &c¢ 
*10. Alterations and 

paee.; 








|The recurrence of the item — * barrages 
| electric—among “river proven ‘proves — 
| inseparable nature of the internal navigation and the 
| power supply problems in Switzerland. 
1. Rhone Section.—Between Geneva and Chancy, 
approximately 19 kiloms. below Geneva, the inclina- 
tion of the Rhone and the configuration of its banks 
prohibit navigation pending regulation of the river. 
In order to adapt it for that purpose, the whole length 
between these two points must be completely cor- 
rected by canalisation, effected by forming reaches 
by barrages with locks, at Chévres, 6 kiloms., La 
| Plaine, 17 kiloms., and Chancy, 19 , approxi- 
mately from Geneva—see map, Fig. 4 

The “head” for the turbines at Chévres varies 
between 4.15 m., summer, and 8.25 m., winter, 
and at La Plaine between 7.55 m., summer, and 
| 11.92 m., winter. Here the considerable difference 
of levels will be ov ereome by a lock with two divisions 
mopped. 








- | rendered necessary by t 
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At Chévres a barrage has for many years been in 
existence, having been built in connection with the 
second of the city: of Geneva’s hydro-electric stations. 
Another concession has been granted to Geneva for a 
station at La Plaine, and another hydro-electric 
station is under consideration at Chancy. 

The barrages at the points mentioned are those 
necessary to the turbine installations of the hydro- 
electric stations: there; but they are to have locks, 
with the cost of which the Rhone-Rhine scheme will 
be debited... Federal: law ‘provides for this: The 
estimated cost of these three locks jis 3,000,000f. 
Their dimensions are 110 m: by 9 m., with a minimum 
depth of 3 m. on the sills. 

Between Chaney—19  kiloms.—and Pougny— 
23 kiloms.—the foundation is bad, and the banks 
inclined to: slip, and the length is unsuitable for big 
heavy engineering structures, such as a barrage. 
a 2g the inclination of the river and the risk of 
obstruction from slips impose separate canalisation 
as the solution of the navigation difficulty, neces- 
sitating a barrage with sluices at the end of the 
doubtful portion. 

This barrage is to be constructed opposite Pougny, 
from which a lateral canal will be carried. to rejoin 
the Rhone on the French frontier—left bank— 
600 m. further down stream. This work is estimated 
to cost 1,220,000f. All four barrages are to be fitted 
with Stoney or other sluices for the regulation ‘of 
flood waters. 

The No, 1 Rhone section of the Swiss Rhone- 
Rhine navigation ends at the French frontier which 
is within the sphere of influence of the navigable 
reach made possibleaby the Génissiat dam. 








Electric Traction on Swedish 
Railways. 


Ir is @ comprehensive proposition for the directors 
of any large railway system to come forward with a 
scheme for the substitution of electric for steam 
locomotion throughout the network ; it is even more 
comprehensive still when the question applies to 
State-owned railways, because the same méasure 
of initiative and flexibility, as a rule, is not shown by 
Government officials as in the ease of railways in 
private ownership. The law of necessity—and 
necessity in the present case is the scarcity and 
costliness of coal—is, however, making exceptions 
even of State railway authorities in many countries 
in Europe, and the Government officials concerned 
are almost tumbling over each other in their investiga- 
tion of the question of electric traction. This is 
specially the case, for instance, in Italy, Holland, 
Belgium, Germany, Denmark, and Sweden. During 
the war the Swedish State Railways, like the railways 
in most other countries, were unprofitable notwith- 
standing various increases in passenger fares and rates 
for the transport of merchandise, and although 
equilibrium between working expenses and revenue 
has now been practically re-established in that 
country, the difficulties ‘experienced “in obtaining 
supplies of coal from and the United States 
and the dearness of the coal when delivered in Sweden, 
have had the effeet of directing greater attention to 
the problem of making further use of the abundant 
water powers existing in the country for the working 
of the tate 1 railways. The question has been under 
consideration for a long time past, and the directors 
of the State railways have now issued a report, which 


tion into the problem 
; entire network of the 
State railways. 
The on states that besides the indirect advan- 
which result from electrical working, a direct 
reduction in the working expenses also takes place 
‘when the prices of coal are relatively moderate. But 
with the present high prices of coal the prospective 
economy from the introduction of electric traction is 
considered, to be 89 great that the conversion of the 


| State railways is justified for that reason al 
diversions—road and Soc a ‘the 


do not hesitate to express the 
ion that it is both appropriate and desir- 
abl the work of generally electrifying the 
Sta Las possible. » however, 
0 the great capital expenditure which ‘would be 
adoption of a complete 
_ of conversion for the entire network, it is 
thought to be advisable that the transformation 
should be carried out successively in certain districts 
and with certain pre-determined periods of execution. 
Nevertheless, this circumstance_has not deterred the 
directors from examining the question as to whether 
the requisite electrical energy could be rendered avail- 
able for a complete scheme of electrification based 
upon double the train miles and gross ton miles which 
prevailed in 1913. Tt is assumed that the State rail- 
ways would receive a supply of energy from eight 
power stations which are enumerated in the report, 
and each of which would supply a separate district. 
It is calculated that the State railways would require 
412,851,000 kilowatt-hours per annum, the private 
railways 294,852,000 kilowatt-hours, and the Svartén 
tailway to the frontier a further 90,000,000 kilowatt- 
hours per annum. No technical difficulties stand in 





the way of the delivery of these quantities of energy, 
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and it is mentioned that the existing hydro-electric 
works at Trollhatte alone furnished in 1917 slightly 
more energy than is needed for the operation of the 
State railways, excluding the Svartdn line. » As the 
proposal is to proceed with the suggested general 
conversion in a gradual manner, a somewhat: novel 
method: has been: adopted for deciding the order in 


which the work, divided into certain large and con: | 


neeted, units, should:'be undertaken. The, method 
consists in selecting as the first section to be. carried 
out the particular line which has the greatest annual 
coal consumption per route kilometre. | On. this 
basis the Stockholm-Gothenborg railway occupies 


} 


The B.S.A. Small Tools Works. 

') THR, announcement recently made that. the Bir- 
mingham Small. Arms Company, Limited, had decided 
to organise its’ small tools department as a separate 
eoncern under the title of B.S.A. Tools, Limited, 
| covers a dévelopment of considerable interest and 
| significance to engineers and to manufacturers whose 
| business involves. the..use, of. special. tools and 
| machinery. 

| For many years, of course, the Birmingham Smal] 


} 


the first place with 384 tons of coal, the Jarna- | 


Norrképing and Katrincholm-Malmo-Trillborg lines 
rank second with 322 tons, and the Stockholm- 
Bracke railway takes the third place with an annual 
consumption of 290 tons of eoal per route kilometre. 
The directors of the State railways, in the circum: 
stances already explained, recommend the Govern: | 
ment to proceed with the electrification of the line 
between Stockholm and Gothenborg in the first place 
at an estimated cost of £5,768,000, which sum, how- | 
ever, would be redueed to £4,120,000 if the line were 
eredited with the value of the steam locomotives to 
be removed from it and transferred to other lines. | 
We have omitted to mention that one of the State | 
railways has been operated by electrie traction for | 
some years past, namely, the iron ore railway from | 
Kiruna to the Norwegian frontier, or, as the Swedes 
prefer to put it, the boundary of the kingdom. “In 
this case the single-phase system is in use, and although | 
an examination has been made by experts of the 
direct-current system at 3000 velts for the working 
pressure as introduced in the United States in 
recent years, the directors quote the experts’ opinion 
that the same system as used on the Kiruna line 
should be introduced for the further scheme of 


electrification, beginning with the Stockholm-Gothen- | 


borg line. The current from-the two power stations 
which come into consideration for this section will 
supply single-phase current at 16% periods and a 
pressure of 100,000 volts, which will be reduced at 
sixteen sub-stations to the working conductor tension 
of 16,000 volts, and the whole length of the railway 
is to be brought into operation gradually, the final 
section in 1925. It is of particular interest to note 
what the directors have to say regarding the influence 
which the high prices for coal may have on the 
redemption of the expenditure proposed to be incurred 





| 





FIG. 2—TESTING MACHINE FOR LARGE DRILLS 


on the railway in question, and it is for this reason | 


that they urge it to be of the greatest importance for 


the work to be carried out while these high prices| Arms Company has been noted not only for its, 


continue and very considerable economies are obtain- 
able. Thus with a coal price of 150 kronor per ton 
in Sweden the annual profits through electrification of 
the Stockholm-Gothenborg railway are estimated at 
21 per, cent. of the actual cost.ef conversion for the 
traffic calculated for 1925, and at 11 per.cent..with a 
coal price of 100 kronor per ton, whilst no profits are 
expected if the coal fell to 50 kronor per ton. Should, 
however, the present high prices of coal continue-after 
the electrification has been completed it-is computed 
that the entire expenditure on the transformation 
would be redeemed in a per‘od of four years. 








FIG. 1—THREE-SPINDLE MACHINE 


be obvious that the directors are exceedingly sanguine 
concerning the financial results of the projected con- 
version. No doubt considerable economies would 
be obtained from the substitution of. electric for 
steam locomotion, particularly in a country having 
plenty of water powers but no coal. It will certainly 
require, however, a great stretch of the imagination 
to conceive the actual possibility, on which the four 
years term of redemption is based, of the export prices 
for coal remaining on the present level until 1928 or 
1929. 








| military rifles and sporting guns, its bicycle compo- 
;nents, and its motor cycles, but also for its twist 
| drills, milling cutters, taps, and similar smiall tools. 


| It continues to make all these things and, in addition, | 


jis now linked up with the Daimler Company at 
| Coventry and with the Aircraft Manufecturing Com- 
| pany and other well-known firms. 


| simply begin and end with the provision of increased 
facilities for the production of small tools of the 
description we have named. As we understand it, 








FOR MILLING CYLINDER HEADS FOR AERO-ENGINES 


concern is primarily intended to mect the require- 
ments of engineers and other manufacturers who may 


a 


equipment. 

It is possible that what we commonly understand 
as machine tools of standard type—such as lathes, 
drilling, milling, and other machines—will be manu- 








The develop- | 
| ments in its small tools department do not, however, 


machinery equipment) to suit the individual needs 
of each special client, | The items to he manufactured 
may be, needles, penknives, aero-engines, motor car 
parts, or, anything else of similar light kind. The 
object of the Birmingham Small, Arms Company’, 
new department is to advise the manufacturer as to 
the best method of working and to design’ and make 
the, machinery, jigs,, gauges, and, other equipment 
necessary to give it effect. 

The company is, of course, well fitted to undertake 
this work, for during its own existence it has specialiscu: 
in the manufacture of small parts on a very lary. 
scale and has consequently equipped itself with a 
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FIG. 3—TESTING MACHINE FOR SMALL DRILLS 


specialised staff and»with specialised plant for the 
production of the machinery required for such class 
of manufacture. Duriag the -war period its resources 
in this direction were freely taken advantage of by 
the Government and by firrns taking up the manu- 
facture of munitions and components. A striking 
instance of its success in fulfilling the demands of 
this nature which were made upon it is to be found in 
the equipment which it designed» and -mace for 
machining the cylinder heads of the Bentley rotary 
| aero-engine. These heads, it may be remarked, are 
| machined from the solid out of steel’ drop! forgings. 


It will the organisation of this department as_a separate | The heads are so irregular in shape, so complicated 


| with fins, bosses, ports, and valve seats that no one, 
| we are certain, until a few years ago, would have 
| thought of making them elsewhere than in ‘the 
| foundry. Even now, while the heads no doubt 
admirably fulfil the function: for-which they were 
| designed, their design cannot, we think, be very 
| heartily commended from the production point of 
_view. The question of producing the heads in large 
| mumbers. was referred. by the Government to the 
| Birmingham Smal! Arms Company, and within eight 
| weeks we understand the company’s small tool depart - 
ment had designed, made, and put.into service plant 
for the machining of the heads. The key to the 
| problem was the machining of the radiating fins 
round the periphery of the head. These fins, being 
| interrupted by four bosses for holding-down bolts, 
| could not be formed in a lathe. The three-spindle 
| milling machine illustrated in Fig. 1. was especially 
|made for the work, and so successfully did this 
| machine and the rest of the plant operate that the 
| total labour charges for the machining of the head were 
reduced to a very low figure. A group of the three- 
spindle milling machines is shown in the left-hand 
| bottom corner of page 274. 
|. During a recent visit to the company’s Sparkbrook 
Works at Birmingham we were afforded an oppor- 
tunity of studying the workshop organisation which 
is behind B.§.A. Tools, Limited. The Sparkbrook 
Works are not new—they are by no means the 
youngest of the several establishments in Birmingham 
| and elsewhere controlled by the company—but they 
| have recently. been extended and are equipped in 
| every respect with the most modern machinery and 
equipment. The works are laid out entirely on one 


desire assistance in designing, construeting, and | floor and are heated and lighted in a manner which 
laying down special.machine tool or machinery | would put many a hotel or private dwelling-house 


|to shame, We, were particularly struck with the 
| cleanliness manifest throughout the entire factory, 
| even in the hardening, and heat treatment depart- 


|ment. Throughout.the machine. shop—views vf 


factured by the company, at least in the smaller sizes ; | which are given on page 274—the floors are of wood 
but, generally speaking, it is primarily the intention | planking and are nt only swept but scrubbed daily 
of the directors that B.S.A. Tools, Limited, shall | by four women employed solely for the work. Indeed, 
| devote a large, if not the chief, part of its attention looking at the floor, one might,.well have imagined 


'to the manufacture of special machine tools or | oneself on a battleship’s deck ; anywhere rather than 
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in an engineering workshop. We were assured that | drills, round about one-sixteenth inch in diameter, 
the shops had in no way been tidied up especially for | the tempering’ process, is apt.to develop, a bend in, the 
the oceasion. | drills. AJl the smaller drills are therefore examined 

Does it pay to go to all this obvious expense to} individually for straightness: ‘The examination 
keep the workshops tidy ? Does it pay to provide, | apparatus consists of a horizontal flat plate surrounded 
as the company does at its various works, canteens, | by a hood, the back of which is a ground glass plate 
surgeries, gymnasium, apprentices’ school, dentistry | through which a green light shines, The examiners 
department, football and cricket pitehes, hard tennis | are girls,and work by placing the drills on the flat 
courts, and other facilities for the workpeople’s | plate and observing how closely they lie to it. 


health and recreation ? The answer is that the com- 
pany does not do these things out of charity or for 
philanthropy, but because it is a clearly established 
fact that it is commercially profitable in a variety 
of ways to look after the workers’ health and happiness 


| drill is found to be bent the examiner corrects it 
| with a light blow from a mallet. 

The drills after manufacture are sampled and 
tested, the larger sizes in a special drill testing machine 


and education. If the company carried this policy 
to excess the fact would speedily be revealed in the 
excessive prices it would have to demand for its pro- 
ducts. It is significant, therefore, that, in spite of the 


Fig. 3—equipped. with suitable adjuncts. The large 
machine is provided with means for measuring or 
recording the power consumption, the speed, pene- 
present undoubtedly high labour and material charges, | tration,.and other, important factors. The small 
the company is placing on the market a double-| machine is equipped with a clock-driven drum, 
barrelled sporting gun of very fine design-and con- | whereon the penetration is recorded. At frequent 
struction, which is to be sold retail to the public at a | interyals samples of the drills made are tested to 
price not exceeding seven guineas under a penalty. | destruction on one or other of these machines. 
We have examined the weapon ‘and can safely say | 
that in the cheapest period of pre-war times the gun | of manufacture a large variety of special gauges and 
would have been accounted @ bargain at this figure. | jigs, some of the former devices being very eompli- 
‘That it can be produced at such a price under present | cated and more of the nature of micrometers, while 
conditions is’ a remarkable and enlightening fact. | some of the latter, such as the truck jigs used in the 
‘The company explains it by saying that itis the result | mass production of motor car engines, were almost as 
of modern mass production methods, but we cannot | elaborate as the machine tools with which they would 
help thinking that its kindliness towards its workers | 9 used. In Fig. 4 we illustrate a fixture for use when 
and its interest in their general welfare is also an boring the twin cylinders of a motor car engine. This 
important item in the count. | jig is arranged to hold four cylinder. blocks. Of these 
The gun and rifle portion of the company’s works | blocks one is, being rough bored and another finish 
is, however, outside our present field, although our | bored, while a third.is being put into position, and the 
visit was extended to the Small Heath Factory. | fourth is}being removed from the jig. The blocks 
Returning to the Sparkbrook Works, the home of the | are located and clamped relatively to the rotatable 
small tools department, we would especially notice | base of the jig by means of the plungers on the base. 





The second section is devoted to a consideration of 


| certain features in the structure of condenser tubes, since 


Ifa 


—Fig. 2—made by Messrs. Archdale, of Birming- | 
ham, and the fine sizes in a sensitive drilling machine— | 


} 


an appreciation of these is of great value in following the 
mechanism of the types of corrosion studied later. Atten- 
tion is principally directed to the presence on the tubes of 
a surface layer consisting of structureless and highly 
distorted metal. This layer has undoubtedly a greater 
resistance to corrosion by saline and fresh waters than 
the underlying crystalline metal, so that whenever this 
layer is penetrated corrosion will proceed at an increased 
rate. The layer has been stripped from a number of tubes 
of different composition. Its thickness is usually of the 
order of 0.01 mm:, and indications have been obtained 
that its composition may be somewhat different from that 
of the underlying metal. 

In the third section the five main types of brass con- 
denser tube corrosion’ are considered separately in detail. 

Type I.: General Thinning.—This type may be con- 
sidered as an accelerated form of the complete corrosion 
which normally oceu%s in saline solutions, in so far as the 
tube is gradually and uniformly reduced in thickness. 
The rate of ordinary complete corrosion is too slow to be 


| of any serious consequence in practice. Laboratory experi- 


Elsewhere in, the shops we noticed in various stages | 


ments with running sea water have shown that a period 
of fifteen to twenty years may elapse—even presuming 
that the rate of corrosion is uniform and does not decrease 
with time—before a tube is reduced 50 per cent. in thick- 
ness from this cause. Tubes almost always fail in practice 
by local action of some kind long before ordinary complete 
corrosion has seriously reduced the thickness of the tube. 
Rapid general thinning, however, is essentially a fresh- 
water phenomenon, and is usually associated with the 
presence of free acid in the water supply. The results 
of tests on ten samples of tube of widely different com- 
position in hydrochloric acid'of concentration 3 parts in 
100,000 at ordinary temperature show that in six weeks 
all tubes had lost from 2 to 4 per cent. in thickness. That 
such a very dilute acid should reduce the thickness of a 
tube so much in such a short time at ordinary tempera- 
ture is ample evidence of the serious effect of acid in the 
water supply upon the life of condenser tubes. Proper 
neutralisation, preferably at the source of contamination, 
is an effective remedy for this trouble, but considerable 
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FIG. 4—BORING FIXTURE FOR JMOTOR QCAR CYLINDER BLOCKS 


among other subjects the methods adopted in the | 


manufacture of twist drills. The drills are fluted as 
usual in milling machines provided with spirally 
grooved formers for giving the work the requisite 
rotary feed as it advances. Following what is now 


A boring fixture for the large.and small ends.of motor 


car connecting-rods is shown-in'Fig..5... The two main. | 


parts of the jig are shown separately towards. the 
front of the illustration and:assembled in the working 
position towards the rear: 


the general practice, the two flutes on each drill are | 


machined successively and not simultaneously, as 
was one time the custom. The flutes are formed with 
an increasing twist from the point towards the shank. 
This feature not only improves the efficiency of the 
drill in use, but economises the number of spirally 
grooved formers required to produte a given range of 
drill diameters. The formers are made considerably 
longer than would be necessary if each had to be used 
only for one size of drill, and by working on different 
portions of the spiral groove each former can be made 
applicable to at least three different diameters of drill. 

The drills are hardened and tempered in the heat 
treatment department, a section of the works which, 
in the matter of scientific equipment and orderliness, 


is certainly not surpassed by any similar department | 


with which we are acquainted. The furnaces are 
in some cases gas fired, but those which we saw in 
use for hardening and tempering twist drills are 
electrically heated. The drills, two dozen or so at a 
time, are fixed by their shank ends in a holder carried 
at the end of a balatived arm, and in the first instance 
are heated to bright rédness in an electric furnace, the 
bath of which is composed of molten barium chloride. 
After insertion in this bath for a given number of 
seconds, which varies with the diameter and size of 
the drills, they are quenched in whale oil. They are 
then tempered by being heated to dull redness in a 
second electric furnace containing a bath which con- 
sists of a mixture of the chlorides of sodium, calcium, 
and potassium. Quenching in whale oil follows, and 
thereafter the drills, still in the holder, are set aside 
to cool and drain. The whole process is very speedy 
and accurate. In the case of the smallest sizes of 








The Corrosion of Condenser Tubes.* 





THE present report is confined to the corrosion of con- 

denser tubes—mainly 70:30 brass—and is a study of the 

| practical problems of corrosion in condensers under 

service conditions, émploying-‘eithér sea’ water or fresh 
water. It is divided into four'settions. 


| diagnosis of condenser tube! corrosion.. The- procedure 
to be followed in withdrawing; and preparing a tube. for 
examination is described, also the symptoms or appear- 
ances within the tube which correspond to each of the 


sion under fresh-water or sea-water conditions have been 
classified. The importance of additional information 
concerning (a) the water supply and (6) the corroded tubes 
towards elucidating the cause of corrosion is shown and 
emphasised. This information, which is specified, has 
rarely been obtainable in the past, particularly as regards 
the water supply, and this may partly account for the 
lack of appreciation of the importance in corrosion troubles 
of the conditions existing within the plant. These con- 
ditions frequently vary very much from time to time, and 
it is shown that although the conditions which favour 
accelerated corrosion may be present for but short periods 
at irregular intervals, and consequently may not be easily 
detected, the effect on the tubes may still be very serious. 
Also in certain cases it is shown that accelerated, localised 
corrosion may persist after the initiating conditions have 


disappeared. 


* Fifth Report to the Corrosion Committee of the Institute 
of Metals. Official abstract, 








The first section deals with: what ‘has been called: the | 


five main types into which the practical problems of corro- | 


FIG. 5—BORING FIXTURE FOR LARGE AND SMALL ENDS OF CONNECTING RODE 


| difficulty may be experienced in detecting the acid, 
especially if, as is generally the case, it’ enters the water 
supply only intermittently. "Regular and frequent tests 
of the water must be made whenever this type of trouble 
occurs. 

Type I1.: , Deposit Attack.—The principal cause of 
pitting which is. the most frequent source of trouble in 
condensers is ascribed to what is termed, “‘deposit attack.” 
In the presence of sodium chloride solutions, the cuprous 
oxide. formed-on a brass surface gradually changes to 
cuprous ‘chloride.** The. latter is usually swept out of a 
| condenser tube by the circulating water, but under various 
| conditions may adhere at different parts of the tube 

surface. .When such adherence has occurred, conditions 
now allow of the further gradual change of the insoluble 
| cuprous chloride under the influence of oxygen to soluble 
| gupric chloride and cuprous oxide. The action of cupric 
chloride solution on brass is very rapid, as may be gathered 
from the fact that.a pig. of brass tube, 2in. long, placed 
in-a strong cupric. chloride. solution at ordinary tempera- 
| ture, was completely. disintegrated and partially replaced 
by a pseudomorph in copper in two days. The action 
involves the oxidation of the copper and reduction of 
cupric chloride to cuprous chloride. Redeposition of 
| copper from solution by the zine also occurs. In the 
presence of air cuprous chloride will again be converted 
to cupric chloride and the attack on the brass continued. 
Thus the action is both recurrent and local. Foreign bodies, 
and particularly colloidal bodies, lying in the tube have 
an injurious effect by serving as loci for the adhesion of 
cuprous chloride and by preventing the diffusion of 
cupric chloride. Observations on the incidence and dis- 
tribution of pits in condenser tubes are shown to agree 
with the results which would be expected to follow from 
the above explanation of the mechanism of pitting. 
Attention is drawn to the importance of keeping tubes 
clean and as free as ible from foreign bodies as“a 
means of preventing deposit attack. 

Type III.: Layer Dezincification.—An account is given, 
preliminary to the consideration of this type of corrosion, 
of the mechanism of so-called dezincification. The con- 
clusion is, reached that true parting of zinc and copper 
in a 70:30 brass does not occur, but that the so-called 
residual copper is always redeposited copper. Dezinci- 
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fication. is therefore only apparent and not real, and the 
term is always subsequently employed by the authors in 
this sense. 
The layer type of dezincification, which is characterised 
by disintegration of the brass tube and redeposition,.of 
copper over large areas, has been found to occur under 
both marine and fresh-water conditions. Several ways in 
which such action may oceur are indicated. Under fresh- 
water conditions, it is often associated with acid water, 
particularly if the acid is not too dilute and the access 
of oxygen is not very easy. 
Type IV.: Plug or Local Dezincification.—This type of 
local corrosion may be regarded as a form of deposit 
attack, as it always proceeds beneath a deposit, and is 
stimulated by the presence of foreign bodies. , It differs, 
however, in many ways from Type II. So far as is known, 
it occurs only in sea water—or diluted sea water—and 
is always associated with adhering white salt, consisting 
of colloidal zinc oxychloride—also containing some car- 
bonate. It is readily reproducible in the laboratory, as 
it occurs spontaneously on .the surface of 70:30. brass 
tubes after immersion in sea water at, elevated tempera- 
tures—40 deg. to 50 deg. Cent.—for a few days; and 
is hence rather more amenable to experimental study 
than the previous types of corrosion. It is shown that 
the production of the right concentration of zine in the 
liquid layer adjacent, to the corroding brass surface plays 
a large part in the formation of the characteristic white 
oxysalt, and that interference with the production of this 
condition, e.g.,.by lowering the zinc content of the brass 
or by raising the zine content of the sea water, is sufficient 
to prevent its oceurrence...The dezincifying action is 
thought to be due to.a small concentration of hydro- 
chlorie acid contained within the colloidal white . salt. 
The difference in behaviour of different batches of 70 : 30 
tube—some always showing local dezincification, others 
never—persists after annealing or pickling, or both, and 
the reason for the difference in behaviour is still not clear. 
Type V.: . Water-line Attack—In the case of a brass 
tube only partially immersed in sea water, increased 
corrosion—compared to that of the immersed ion— 
takes place, not at the water line as is commonly supposed, 
but above it, and sometimes as much as 2.cm. above the 
air-sea-water surface. Further, the attack is not uniform, 
but is concentrated at areas where salt deposits have formed 
and is coterminous with the area covered by the deposits. 
Narrow bands of salt connéct the sea water with the 
deposits. This type of corrosion is obviously a special 
form of deposit attack, taking place under the most 
favourable conditions, inasmuch as the attack beneath 
the deposits is much more severe than in any of the pre- 
vious types of corrosion. This type of attack may occur 
at the inlet end of condenser tubes when entangled air 
clings to the surface of the tube and is prevented by eddy- 
ing effects from being swept away by the water flow. 
The fourth section of the report contains an account of 
preliminary work on the electrolytic protection of con- 
denser tubes. The particular question investigated was 
that of the efficiency of electrolytic protection in pre- 
venting deposit attack, i.e., attack 9 eupric » 
solution. A piece of 70:30 brass tube made cathode 1 
strip iron in a normal cupric chloride solution is vi 
distinctly attacked despite the small current = 
from the solution tothe brass. It is considered that 
electric eurrent..slows down, but does not maneoshillat 
inhibit corrosion -of a cathode. By raising the eurrent 
density sufficiently it is.possible that all corrosion, ever 
in a cupric chloride solati6n,; may be prevented. Experi- 
ments have shown, however, that a eurrent as large as 
20 to 25 ampéres per 1000 square feet is"insufficient to 
prevent a 70:30 brass tube from being rapidly corroded 
by such a dilute solution of cupric chloride as a one- 
twenty-fifth normal solution. Some suggestions are made 
whereby the usefulness of the electrolytic protection pro- 
cess may be extended by special manipulation of it in the 
early part of the life of-a tube, with the object of forming 
a thin continuous layer of calcium carbonate over the 
surface of the tube. 








EXAMINATION FOR AVIATION GROUND 
ENGINEERS. 


ARRANGEMENTS have been made to hold examinationg 
for candidates desiring to become certified ground engi- 
neers—aircraft or engines—under Section 4 of the Air 
Navigation Directions, 1919, at the following centres 
during March and April :—London, March 17th and 3lst, 
April 14th and 28th ; Bristol, March 24th ; Birmingham, 
March 25th ; Manchester, March 26th; Leeds, April 
21st ; Newcastle, April 22nd ; and Glasgow, April 23rd. 

A candidate may apply to be examined as a ground engi- 
neer to overhaul and inspect all flying machines and/or 
engines, or for examination of any named type or types of 
flying machine or engine. 

The examinations, which may be partly written, partly 
on on partly practical, will be based on the following 
syllabi :— 

(a) For Engines.—General principles of internal combus- 
tion engines applied to aircraft, including the general 
principles of ignition, carburation, lubrication and cooling ; 
knowledge of the inspection, testing, and adjustments 
necessary for the installation and functioning of the 
complete power unit in the aircraft ; and the capacity to 
supervise or inspect running repairs and/or overhaul o 
particular engines. 

(6) For Fiying Machines.—General principles of con- 
struction, rigging, trueing-up, and adjustment of flying 
machines ; a detailed knowledge of construction, adjust- 
ments, maintenance, and final inspection of the flying 
machine’s components; and the capacity to supervise, 
or inspect running repairs, and/or the overhaul of specified 
types of flying machines. 

“Candidates before examination will be required to show 
(a) that they are not less than twenty-one years of age, and 
(6) that they have served at least two years as a@ mechanic 
or engineer on internal combustion engines or like period’ 
on aircraft construction or maintenance, or a period of 
not less than three years on joint areo-engines and aircraft 
construction or maintenance. 

Candidates desiring to be examined can secure applica- 
tion forms from the Secretary, Air Ministry, London, 






The Use of Non-ferrous Metals in 
Warships.* 


Tuer standards set by the Admiralty for most of 
the metals required by it have always been high, 
It has sometimes been s ted that it is somewhat 
arrogant for the Admiralty: to insist on such high 
standards, that it is, to say the ‘least, extravagant. 
to decree that the best and the best only is good enough 
for the Navy; but I can assure you that, although 
we do not always require the best, when we do ask 
for the best it is because the best is absolutely neces- 
sary, and, further, that if still better materials were 
available we should require them. 

In warship design, offensive and defensive powers, 
speed and radius of action are all tactical factors 
which must be taken into account. Their relative 
importance varies according to thé type of vessel 
and her intended service; but in all designs, once 
the separate values are allocated to these features, 
it is essential that the weight and space required for 
the propelling machinery should be as small as pos- 
sible, consistent with the maintaining of the desired 
power and the desired degree of reliability and 
durability. 

The standing problem that has been before naval 
designing engineers for many years—thirty or more 
—has therefore been the reduction of machinery 
weight, coupled with the reduction of fuel consump- 
tion and increased durability and reliability. The 
never-ceasing demand for higher speeds, and yet 
higher speeds, has resulted not only in the enor- 
mously increased power of machinery for the fast- 


greatly reduced’ weight of machinery and in a high 
degree of reliability which could scarcely have been 
dreamed of in distant days. 

The position at present reached as a result of the 
cumulative endeavour during the last few decades 


144,000 shaft horse-power on a total machinery 
weight, including water, of 4750 tons, that is, at the 
rate of 741b. per shaft horse-power, and our most 
recent destroyers have over and over again developed 
over 28,000 shaft horse-power on a weight of 32 lb. 
per shaft horse-power. ; 
*~ * + * x 
The successive steps that have led to the position 
$f British naval engineering may be briefly reviewed. 
. It was, T think, in ba that forced draught was 
applied to naval boilers, and the results of its 
Rppliostiog and the limitations of the boiler designs 
in use led by stages to trials of the locomotive boiler 
in its several forms, and later to the water-tube 





and “eoubles that have rarely had an equal. This 
} phase had perforce to be endured and passed through ; 
but the difficulties were very bravely faced, and their 
solution yielded invaluable experience to our per= 
sonnel, and played an important part in equipping 
them for their onerous duties during the war. 


we passed through a stage of intense reduction in 
engine weight, by increasing the speed of revolution 
of the reciprocating engine. I think this was brought 
to its utmost perfection in the light destroyer engines 
running at over 400 revolutions per minute, and in 
the engines of our cruisers of the “‘Good Hope” 
class, developing some 15,000 indicated horse-power 
on a single shaft. A grander sight than these engines 
running at full power it is difficult to conceive, and 
it was with some pangs of regret that engineers saw 
such engines pass away. But the sentimental must 
always give way to the utilitarian, and the splendid 
realisation of Sir Charles Parsons’ laborious endeavours 
for many years in the production of the steam turbine 
marked an epoch in naval engineering which, seized 
‘upon very quickly, was turned to account and gave 
us’a lead which has been maintained to the present 
time. 

As far as our information goes, there was hesitation 
elsewhere to adopt the steam turbine for some years 
after we had fully accepted it. Throughout we have 
maintained our lead, both in type and in performance. 
For many years the thoughts of naval engineers 
had been directed to the advantages of oil as fuel in 
connection with naval machinery. It was for some 
time used only as an auxiliary to coal, but the experi- 
ence thus obtained and the progress made in burning 
appliances was such that it was early demonstrated 
that it could be used as the sole fuel when the security 
of supply eould be relied upon. As soon as this 
matured, the combination of the water-tube boiler 
with. oil fuel and the turbine became our definite 
policy for the Navy, and finally determined the superi- 
ority which we obtained. “We ‘were first in this field, 
and the designs developed’ by us have been adopted 
in principle by other navies. 

Without steam turbines and oil-fired water-tube 
boilers we could not have had the, steaming perform- 
ances to our credit that we have recently had. 

The mercantile marine is largely adopting the 
steam turbine, and although water-tube ‘boilers, or 
at least most types, are not likely to be popular just 
yet in that service, some thought is being devoted to 





* Institute of Metals. Excerpts from the presidential address 


steaming war vessel which we now possess, but in a’ 


is that in our latest battle cruiser we hope to obtain j- 


‘This was a time of trial indeed, with worries ‘this | 


Simultaneously with this development in boilers, | 


their LS eiarainiaiee in certain cireumstances, 

and any information or experience we possess which 

may be useful will readily be made available for such 
purposes. 

It is gratifying to notice that the large sums spent 
on naval engineering, in preparation for the destruc. 
tive work of war, will probably be fully repaid to the 
nation by the great, advances in general engineeriny 
which the. peculiar problems of naval. design hay: 
stimulated. 

Although war-time does not afford good oppor- 
tunities for, development in naval engineering designs, 
production being at such time the paramount con- 
sideration, yet.it must be remembered that the geared 
turbine with its great advantages so established itsel{ 
in favour in. the early days of the war that it was 
definitely adopted for all types of warships, and was 
fitted in a very considerable number of vessels during 
the war, the. direet driving turbine being. thenceforth 
abandoned. for new ships.. For the, inception of this 
type. we have.again to thank Sir Charles Parsons. 
For the success: of, the material and the excellence of 
workmanship which, made the adoption of gearing 
possible, our thanks are due to. the metallurgists and 
the machine tool, makers who were closely associated 
with us in the early stages of its introduction. 


s + *+ * * 


The factor of: safety to a considerable degree 
measures not only unknown and uncalculable stresses, 
but. also the degree of suspicion or doubt of the 
material. In other words, if ‘a large factor of safety 
is used, it often indicates that the designer does not 
know all that he would wish to know about the 
material. It often suggests also that the metallurgist 
cannot sufficiently relieve his mind of the doubts. 

It is in. this field that our three sections—the 
metallurgist, manufacturer, and engineer--can well 
work together, if each knows as fully as possible the 
needs of the others. 

The more that can be brought into full light as to 
the structure, the stability of the structure, and other 
essential properties of the materials, the lower that 
factor ‘Of Safety ean be, with consequent reduction 
and dighter machinery. 

OWE fer, be tealised that “the problems 
ing ; a@S-s0 particular object is 
ond 09 often the job 


6.5 

; ta, t a of eomdirreus metals is 
i n condenser “and as. we have these tubes | 
Pe. in the Navy are, ‘T think, fully satistied 















with what o ett after years of patient 
us except that we want just 
n sea-water corrosion. The 
~the Corrosion Researe) 
e doing great work in 
" dy shown us how 
and the results oi 
to practical account. 


eget us to remove 
our minds doubts as to the freedom from corrv- 
poms ia tubes, will assured!) 


condenser we engineers 

oS oohend an ahaa debt of gratitude to them. 

ollowing t. ion, & set of tubes, pre- 
oxidised un “system, was fitted in one con- 
denser of a ne vessel for comparison with a 
similarly manufactured set fitted in the other con- 
denser without haying been so treated. Unfortun- 
tunately for the comparison, both sets of tubes have 
behaved themselves quite satisfactorily so far, so 
that the comparison is of little positive value. As 
far as our opinion is of interest, I may say that we 
believe in,. and are strongly predisposed towards, 
the pre-oxidised tubes. 
This trouble from corrosion of condenser tubes is 
the most annoying one experienced in the Service ; 
it is annoying because we feel we have got so near 
success, and also ‘because of the serious consequences 
of even small leakages. 
It has recently been recorded that the Grand 
Fleet was very much inconvenienced at times owing 
to leaky condenser tubes; but it must be remem- 
bered that this cuts both ways, and that ships of 
all navies suffered from this evil. There is sufficient 
evidence to justify the belief that proportionately 
others had to put up with more inconvenience than 
we experienced. 
We have recently obtained specimens of tubes 
from some of the ships of the German Navy. Dr. 
Hudson has examined some of them and has given a 
very interesting report, from which I have extracted 
some details for the information of the Institute. 
A very noticeable feature of the samples examined 
is that most of the tubes are either tinned or lead 
lined. The tinning of tubes was a.common Admiralty 
practice years ago when the circulating water was 
outside the tubes, and it was of material assistance 
in prolonging the life of the tubes. The external 
surface could be easily completely coated with tin, 
but such a complete covering is more difficult to 
obtain on the interior, surface of a long tube of small 
diameter, even with the greatest care; apparently 
should a small spot be left uncovered an intense 
action is set up, greatly reducing the life of the tube. 
I suppose the same sort of thing would occur with 
lead-lined tubes and other troubles at the tube ends 
might reasonably be anticipated. For this reason, 
such tubes have not had much use in our Service, 
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by Engineer Vice- Admiral Sir George Goodwin, K.C.B., LL.D, 


and have been totally abandoned for many years. 
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We, however, have great faith in a suitable covering 
of homogeneous quality, provided ‘it ‘is’ complete; 
such as the pre-oxidising method ‘promises to’ be, 
and provided it will stand the°erosive effects of cir- 
culating water under conditions of normal service. 

In the latest sample: we obtained, from one of the 
newest light cruisers, there is no such lining orecating, 
and the tubes are practically of the British Admiralty 
composition with a very small quantity of iron: 

The possibility of using tubes of composition 
different from thosé in general British practice has 
occupied the attention of many workers, and it is 
quite a legitimate field. It is well known to us that 
materials ean be used which will be practically free 
from corrosion; but to all such workers a word of 
warning may be useful, and thatis that freedom from 
corrosion is not the only requirement in a condenser 
tube. The tubes must not be too expensive. The 
manufacturers must be able to draw them practically 
and commercially, and they must comply with several 
other conditions which are fully laid out, I think, 
in the Admiralty specification, with which members 
are fairly well acquainted. 

The second example I will quote is turbine blading. 
For many years” ine. blades were made of brass, 
which was ama The peri- 
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pheral speeds. ly “the stresses were 
comparatively. whole, this material 
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is well known. 
strength as t 
Phosphor-bre 
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the higher perip e 
the geared typess; 
and blade are ee 
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Tests of phosphor ze as if . 
hive shown an ultimate strength of 23 tons per 
inch at ordinary temperature, and 20.7 tons at 
440 deg. Fah. "This is satisfactory as far as it goes, 
bat a material is sought which, while yielding nothing 
to phosphor bronze in its other qualities, will give a 
higher tensile strength and safely permit of high 
peripheral speeds where this would be of advantage, 
or, alternatively, reduced blade scantlings with its 
attendant advantages in respect to the turbine weight. 
Steel has beén considered and, although a highly 
suitable material in most respects, it has not been 
considered aceeptable owing to the known risks—of 
rapid corrosion, under conditions almost peculiar to 
the naval service. The Ferranti methéd, in which a 
thin coating of nickel is drawn over the steel blade, 
is known to give blades which are in a satisfactory 
condition in a foreign cruiser after a number of years’ 
use, and a few rows of such blades fitted experiment- 
ally in two torpedo-boat destroyers of our service 
have also proved satisfactory. This system appears, 
however, only suited to blades of uniform sections, 
and has not, so far as is known, been applied to the 
other types. f 
Our remedy appears, therefore, to lie in a non- 
ferrous material. Monel metal has many attractions, 
but we are not aware that the manufacturing and 
supply difficulties have yet been satisfactorily over- 
come, although it has been used on a small scale for 
the blading of turbine auxiliariés. P 
Dr. Rosenhain has kindly brought to my notice 
information bearing on his work in eonnection wit 
processes of blade ifacture, and ¥ 4 
ability of aluminium bronzes for. i 
Sample castings have been made to his sug 
compositions aud worked up by one of the firn 
sp2cialising in ine blade ture into what 
appears to be satisfactory blading; opportunity is 
awaited to test it under actual running conditions. 
As is well known, there are many aspects to 














in connection with the suitability of material for | think 


blading work, apart from the matter of strength ; 
but it may be of interest to the Institute to learn that 
erosion, which appears to have béen serious in some 
shore installations, has not yet troubled us. 

With the increasing use of superheat, we shall 
require the assistance of metallurgists and manu- 
facturers to give us materials capable of withstanding 
the high stresses, necessary with our limited scantlings, 
when exposed to high temperatures, and turbine 
blading will demand a great deal of attention. In 
addition, it will be necessary to review the work 
already done in investigating the properties of gun- 
metal and other alloys when exposed to high stress 
and high temperatures, and in all probability it will 
also be necessary to undertake several other new and 
similar investigations. 

I wish next to refer to propeller blade, material. 

The,propellers of our warships for,some years have 
been. universally made of manganese bronze, gun- 
metal, propellers. still existing in some of the: old 
vessels, The practice of using expensive alloys, has 
been criticised from time to, time, but. such special 
alloys are necessary for this purpose, as they possess 










at | examples to show the manner in which naval machin- 





the ‘several qualities required’ better than other 
materials. 

To obtain the best efficiency froma propeller of 
given dimensions, ‘it is necessary’ that the blades 
should be thin and their surfaces polished. We should 
have some difficulty in obtaining thin blades in sound 
cast’ steel’ of the large dimensions’ required, and a 
polished surface in either cast or forged steel could 
not be maintained in sea water. Forged steel blades 
have been fitted and tried in some ‘of our smaller 
vessels, but serious practical: difficulties attended 
their use and they were abandoned many years ago. 

I now wish to refer to the case ef bearing metals. 

Very interesting papers ‘were: read' and discussed 
at our last mevting at: Sheffield! om the subject of 
white metals—interesting because they showed that 
workers for different purposes were in the same field. 
To be quite candid,-it is probable thatthe bearing 
metal problem has lost a great deal of the importance 
that formerly belonged to it, owing to the fact that 
the true principles of lubrication so long known but 
not utilised have now been applied in a manner which 
can properly be deseribed as revolutionary. It has 
long been thought that the nature of the bearing 
metal itself was a minor matter, provided that the 
oil film between the rubbing surfaces could be main- 
tained ; ‘and the problem before engineers for years 
has been how to maintain that film with the ever- 
increasing direct bearing pressures and rubbing 
velocities. Following the mathematical investiga- 
tion of the problem by Professor Osborn Reynolds 
some years ago, the practical solution of the problem 
has been effected by Mr. in no unecertai 
mane has been adopted unreservedly in the 
Navy for the. thrust blocks of all descriptions o 
engines with complete success. Although some 
difficulties have presented themselves in the applica- 
tion of the prineiples to marine’ journal bearings 
account of the need of reversibility, they seem to 
have been overcome, and a design is in successful 
operation in two of the turbines of one of our torpedo 
flotilla leaders, aggregating 40,000 shaft horse-power 
on two shafts. 

Some work of great importance, however, still 
remains for the metallurgist. We have had, not by 
any means many, but one or two failures, and the 
investigations that are in progress may indicate 
valuable improvements in our workshop methods of 
dealing with bearing metals. It is further to be borne 
in mind that, presuming it to be true that the material 
of the bearing is not of primary importance while the 
lubricating film is maintained and actual contact 
of the rubbing metallic surfaces is avoided, immense 
mischief may be done in a very short time should 
the lubrication fail, and to provide for such con- 
tingencies it is still considered eminently prudent 
by engineers to provide in bearing materials for such 
mishaps, and to this extent the problem of the bear- 
ing material remains.as important as it always has 
been. 

A final example of the use of non-ferrous alloys 
will be found in the oil eagine. 

In developing the fast-running heavy oil engines 
a limitation was set for some time to the piston speed, 
owing to the high inertia stresses consequent upon the 
weight of the reciprocating parts. This limitation 
has been to a considerable extent removed by the 
adoption of pistons of aluminium alloys, and it is 
probable that further developments in this direction 
ean be effected when we are more fully aware of the 
properties of such alloys to withstand the effects of 
high stress and high temperature, and as they are 
developed in conjunction with engineering devices 
to give improved results in the matter of heat flow. 

With the view of reducing weight, we are further 
considering the use of lighter ing barrels of the 
cylinders by the adoption of non-rusting steel, and 


this appears by experiments made in our laboratory 
o have eet Hibiiered practicable by the use of piston 
gs made of copper-zine alloy, shaped in the form 


de woured ‘ty teans of a few typical 


y has developed, and may be expected to develop, 
i tis future as far ‘as the titereat OF this Institute is 


the instances I have given show, I 
| sections can ¢0-operate to considerable 





all-round a } 
. There has already been a great deal of co-operation, 
but I have a feeling that it has been to some extent 
in two pairs. I know that manufacturers have worked 
with engineers, and very successfully ; I know that 
the metallurgist has worked with the manufacturer, 
and I believe with equal success. But the metal- 
lurgist has not been brought into direct touch with 
the engineer as much as is desirable, and if contact 
of this nature can be improved, it will be for the good 
of engineering science and progress. 

I have read and heard a great deal about. the 
advantages that must result from the application of 
science to industry ; it is, of course, true, but a large 
portion of it has remained for a long time, and still 
remains, in the abstract and is not really applied. 
The reason is, I believe, because the user has not 
been associated as much as he should be in the neces- 
sary discussions ; after all, it should be realised that 
the user is the final arbiter. 

I have discussed this subject with several men of 
high*standing; in their, respective spheres, and their 
views are in agreement with my own as just expressed. 





of | to be 


On the assumption that they are correct, it has been 
arra: with the full concurrence. of hic, professional 
chemists and metallurgists concerned, that our naval 
engineer officers now and in future shall receive in- 
struction in metallurgy, not for a moment intended 
to make them metallurgical experts, but to a sufficient 
extent to enable them to discuss their experiences and 
their difficulties on' a» much more equable basis than 
has hitherto obtained. ; 





Revision of Charges for London 
Water. 


At its meeting held on Friday of last week the Metro- 
politan Water Board had under consideration a Report 
of its Special’ Administration Committee concerning the 
revision of water charges. The Report stated that the 
Committee was of the unanimous opinion that there must 
be such a revision of the Board’s income ag would enable 
it to meet the expenditure without recourse to a deficiency 
rate. The expenditure for that purpose must, it was 
pointed out, include the sinking fund for the redemption 
of the debt incurred on the acquisition of the water under- 
takings. The acquisition debt is, it may be explained, to 
be repaid within a period of eighty years from March 31st, 
1923. The Committee also gave it as its opinion that the 
power to levy a@ deficiency rate must nevertheless be 
retained—to be exercised only in cases of emergency—- 
inasmuch as it forms part of the security for the Board’s 
funded debt. In the event of any deficiency, such defi- 
ciency, it will be remembered, is chargeable upon the 
rates leviable by the Common Council of the City of 
Lo the Councils of the Metropolitan Boroughs, and 


and districts entit|< 


» value 


d. The s te 
coger the area administered by these ig a cy Pa 
“Turning then to the ion of how the revenue should 


ra | be raised without resorting to a precept on the contributory 


the Committee commenced with aoe 
‘tion that public ownership of the waterworks iid carry 
some responsibility to be borne by the public at large, 
whether water consumers or not. Without going into the 
various’ phases of the communal interest in ownership, it 
may be stated that the question of redeeming the capital 
debt was, at all events, an owners’ charge, and that 
therefore a public rate should be levied on the ratepayers 
at large whether consumers of water or not, so.as to cover 
its redemption at least.. The capital debt to be so redeemed 
would include that incurred in acquiring the undertakings 
and for defraying subsequent capital expenditure. The 
Committee thought that such a public rate should not 
exceed 1d. in the £; 

It was proposed that the balance of the revenue should 
be raised from the actual consumers of water. So far as 
co by @ were concerned, the Coramittee 
was of opinion that none of them should get water from 
the Board at less than the cost price, So far as the 
ordinary domestic consumers were concerned, there should, 
it was urged, be such an increase of the present domestic 
rate of 5’per cent. as the circumstances might require. 
Such an incréase would certainly not be unjtstifiable; in 
view of the enhanced cost of production. 1t was thought 
that, so far as can. be foreseen, the domestic rate actually 
levied might be 6} per,cent., but the.rate would have to 
be fixed at the beginning of each financial year on carefully 
prepared estimates submitted to the Board. 

“Tt is not proposed,’ continued the Report, “ to levy 
a public rate in the areas which do not at present contribute 
to the deficiency ih the Water Fund. These non-contribu- 
tory areas comprise‘rural parishes and urban parishes, 
some of which are partly supplied by the Board and partly 
by other water undertakings: In these circumstances 
technical difficulties might arise in levying a public rate 
upon the hereditaments comprised in these areas. They 
nevertheless should bear their quota of the ownership 
burden, and we propose that this should be accomplished 
by a provision that the charge for the supply of water in 
the non-contributory areas should be higher than in the 
contributory areas. This would be merely applying the 
P’ tof many provincial municipalities owning 
waterworks who charge an increased rate outside the 
municipal boundary. We do not lose sight of the cireum- 
stance that this method of dealing with the non-contribu- 
tory areas would in those areas place the ownership burden 
as well as the consumers’ burden on the shoulders of the 
consumers exclusively. If, however, the consumers in 
an urban district were unduly burdened with this liability, 
it would be open to the Water Board or to the Council of 
that district to make an application to the Ministry of 
Health under Sec. 26 of the Metropolis, Water Act, 1902, 
with the object of giving the urban district representation 
on the Board, and thereby making it subject to the public 
rate instead of to the consumers’ special rate.” 

As regarded charges for bulk supplies, it was shown that 
in the cases of Croydon, Richmond, and Cheshunt the 
charges were regulated under statutory provisions, and 
that the terms could only be revised at the expiration of 
fixed periods: At the earliest opportunity the Board 
would naturally take steps to revise the charges for these 
bulk supplies, as the various prescribed periods arrive. 
Some other bulk supplies of a minor character were the 
subject of agreement, and could be dealt with at an earlier 
date. There were also certain fixed charges, for instance, 
for garden watering, horses, carriages and automobiles, 
automatic flushing tanks, small trades and others, which 
would require revision in the:light of the proposed new 
charges. The latter, however, were matters of detail 
which did not arise at the present juncture. 











Coat Economy.—A proposal for increasing the economy of 
Lancashire and similar boilers put forward by Mr. W. H. Casmey 


in a booklet entitled ** Coal monty,” published by Charles 
Griffin, ists in the reduction of the grate area. In support 





of his theory the.author \gives particulars of tests on, standard 
Lancashire boilers with grates 6ft. long, and of Yorkshire boilers 
with much shorter grates, showing that the latter is the more 
economical type. grate should he of such a size, he says, 
that its area is twice the area of the flue at the outlet from the 
boiler, while the fire should not be Jess than J0in, thick, 
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From Cfuiser to Merchantman. 





IN a recent issue we referred to the conversion of 
obsolete warships into merchantmen as one of the 
expedients which have been adopted to relieve the 
present dearth of tonnage. We mentioned the case 
of the Dupuy-de-Léme, an old French armoured 
cruiser, which has lately been rebuilt as a cargo vessel 
by that well-known firm of shipbuilders and engineers, 
Les Chantiers et Ateliers de la Gironde, of Bordeaux. 
In the interval the directors of the company have 
been good enough to furnish us with particulars of 
this interesting piece .of work, together ,with_photo- 





work was finished the reconstruction, was taken in 
hand. A complete high forecastle was erected above 
the original ram bow, provision being made for a 
new capstan and windlass gear. This new forecastle 
was also utilised to accommodate part of the crew, 
and. incidentally afforded better protection to the 
ship against sea and weather. The decks were rein- 
forced with new beams and ‘fitted with seuppers in 
conformity with the regulations: of the Bureau 
Véritas. The bulkheads left in the ship and the hull 


generally were strengthened by the addition of | 
Four large cargo holds were pro- | 


doubling plates. 
vided,"one in the forepart of the ship in place of the 


forward gun turrets and magazines ; one in the space | 


formerly occupied by the.two forward boiler-rooms ; 








THE OLD 


graphic views depicting the vessel before and after 
transformation. 

The Dupuy-de-Léme, it may be recalled, was the 
first of a type of armoured cruisers, the general design 
of which was widely perpetuated both in France and 
other countries. Her plans were prepared at the 
instance of Admiral Aube, who was a great believer 
in the efficacy of warships that combined high speed, 
good offensive qualities, and adequate protection with 
reasonable dimensions and cost, and the Dupuy-de- 
Léme was designed in harmony with those principles. 
She was laid down at Brest in 1886, launched in 
October, 1890, and completed three years later. Her 
principal dimensions, &c., were as follows :—Length 
on water line, 374ft.; beam, 514ft., draught, 234ft.; 
displacement, 6297 tons. Her machinery comprised 
one vertical triple-expansion engine, driving the 
centre propeller shaft, and two horizontal compound 
engines actuating the port and starboard wing shafts 
respectively. Cylindrical boilers were installed. The 
machinery was intended to develop 14,000 indicated 
horse-power for a speed of 20 knots. As protection 
against shell fire the hull was plated with a broad belt 
of hardened steel armour, 4in. thick, reaching from 
several feet below the water line to the level of the 
upper deck. She was armed with two 7.6in. and six 
6.4in. guns, mounted separately in 4in. turrets, and 
earried four torpedo tubes, mounted above water 
behind armour. The armour belt was 17}it. in width 
and descended to about 4}ft. below the water line. 
The Dupuy-de-Léme proved so successful in service 
that in 1904 she was considered to be worth an exten- 
sive refit, including the replacement of her cylindrical 
boilers by those of the water-tube type. This change 
enabled her to steam at nearly 22 knots. In 1914 
the Peruvian Government offered to purchase the 
vessel, and negotiations were in train when the war 
broke out; but as international law forbids the sale 
to @ neutral country of any warship belonging to a 
belligerent Power the vessel was laid up in France 
for the duration of the war. As the Peruvian Govern- 
ment had meanwhile abandoned its intention to pur- 
chase the Dupuy-de-Léme she was placed on the sale 
list last year and ultimately bought by the Royal 
3elgian Lloyd, which handed her over to the Chantiers 
de la Gironde for conversion into a freight steamer, 
and the work was duly carried out under the super- 
vision of the Bureau Véritas, with which the vessel is 
to be registered. 

The reconstruction took place in the Iurge fitting- 
out basin of the Bordeaux yard, which is equipped 
with cranes powerful enough to deal with the heavy 
weights involved. Two distinct operations were 
necessary, the ship having first to be dismantled and 
then rebuilt in her new character. Proceedings began 
with the removal of the superstructures, only the 
after deck-house being retained to provide accommo- 
dation for a dozen passengers. Most of the bulk- 


heads were taken out, including those which sub- 
divided the machinery space, while the two forward 
boiler-rooms were dismantled and the fourteen boilers 
removed. Both the horizontal engines, originally 
placed before the central vertical engine, were taken 
out of the ship, and the whole of the armour plating 
on the sides was removed. When this demolition 


FRENCH CRUISER DUPUY-DE-LOME 





one in place of the old horizontal engine-room ; and 
a fourth in place of the after gun turrets and maga- 
zines. Each hold was furnished with a large hatch- 

two in the case of hold No. 2—each fitted with two 
derricks, save the after hold, which was given but one. 
This gives a total of nine derricks, six of which are 
3-ton and three 5-ton. Above the remaining boiler- 
room quarters were fitted up for the ship’s officers. 
Two cabins were provided in the forward super- 
structure and also a wireless telegraphy cabin, with 
a chart-room and bridge-house above. In the after 
part of the ship the ’tween deck space was fitted up 


— 





sion engine and six boilers of the Guyot-du-Temple 
| type, developing ® maximum of 1700. to 2000 horse. 
power and a speed of 10 to 104 knots. 

A comparison of the photographs taken before and 
after reconstruction shows how completely the appear. 
ance of the ship has been changed. Judging from the 
figures relating to gross tonnage and speed, the opera- 


























BOW OF THE CONVERTED CRUISER 


tion would appear to have been remarkably successful. 

We understand that the Latouche-Tréville and other 
old cruisers of the French navy are to undergo the 
same transformation. Germany also is adopting this 
method of enlarging her depleted tonnage. Accord- 
ing to the Schiffahrt-Zeitung, two large torpedo-boat 








THE DUPUY-DE-LOME 


as quarters for the crew, and the space above the 
steering gear was converted into a store-room. 

The reconstructed ship, which has been named 
Peruvier, has the following dimensions, &¢.:— 


Length 374ft. (114 m.) 

Beam a7 hoe 50ft. 9in. (15.5 m.) 
Moulded depth re 35ft. 9in. (10.9 m.) 

Mean draught, light 13ft. 6in. (4.130 m.) 

Mean draught, loaded .. . 27f. 6in. (8.570 m,) 

Gross tonnage, approximate.. 5400 tons (metric) 
Displacement, approximate.. 8240 tons (metric) 

Cargo capacity " vies 238,000 cu. ft. (6500 cu. m.) 


The machinery comprises one vertical triple-expan- 








| tively small engine power. 





AFTER CONVERSION 


destroyers which were lying unfinished at the Danzig 
State Yard have been purchased with a view to their 
reconstruction as mercantile ships. It is pointed out 
that vessels of this description are well adapted for 
conversion into passenger steamers, as their fine lines 
render it possible to achieve a good speed with rela- 
The Danzig yard is now 
rebuilding the protected cruiser Gefion, of 3770 tons, 
as a motor cargo’ vessel. In place of her steam 
machinery she ‘is to be equipped with two Diesel 
engiries, which were originally manufactured for 
submarines and have a collective horse-power of 1200. 
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The Gefion’s speed as a merchantman ie estimated 
at 9 knots. It is understood that she will be employed 
on the Transatlantic route. : 








Institution of Mechanical Engineers 





THE adjourned general meeting of the Institution 
of Mechanical Engineers was held at Storey’s Gate on 
Friday, March 5th, :Captain, Riall Sankey, the new 
president, taking the ¢hair, gti 

There were, of course, no, minutes of proceedings 
to read, and as the:new by-laws Nos..1, 2, and 3 had 
been passed at the meeting a fortnight before, the 
President invited Mr. Thompson to explain the 
reasons for his objections to the amendments to 
by-laws 10 and 11, which concern the increases to 
subseriptions and entrance fees. Mr. Thompson 
read some extracts from past annual reports of the 
Institution with the object of showing that there had 
been a steady inerease in the balance of receipts over 
expenditure, amounting on the average to £4386 per 
unnum, and gave the results of some calculations 
which he had made on the effect of the’ proposed 
increases in subscriptions. The increased revenue 
from members would be, he estimated, £2902 and that 
from associate members £1778 10s., while the gross 
increase, including graduates and associates, would be 
£4782 10s. In view of the fact that the council was 
trying to balance an advance in expenditure of some 
£1500, this increase was, he thought, too much to ask 
from the members. Mr. Thompson then suggested 
that the subscriptions of existing members should 
remain as they are and that new members only should 
pay the advanced. fees. No one. seconded Mr. 
‘Thompson’s :amendment, and the council’s recom- 
mendations were passed. Later in the evening, how- 
ever, Dr. Hele-Shaw and Mr. Robinson both asked 
Mr. ‘Thompson to let the council have the benefit 
of the analysis of accotints which he had drawn up. 

There was only one other of the proposed new by- 
laws which was not passed by the meeting without 
comment. It was No. 22, stipulating that the names 
of new members should be read at the next meeting 
after election. Mr. Jones asked if he would be in 
order in speaking on the subject, as he did not wish 
to put forward an amendment, but wanted the 
by-law to be entirely omitted? He pointed out that 
the majority of members were not interested in these 
lists of names ; in fact, on several occasions recently 
they had expressly asked to have the lists taken as 
read. The time at meetings, he said, could be better 
spent than in listening to the repetition of personal 
names. Dr. Hele-Shaw agreed with Mr. Jones, 
and after some discussion it was arranged that the 
council should withdraw the rule. 

In connection with the by-laws authorising the 
organisation of local branches of the Institution, Mr. 
Longridge told the members how, as long ago as 1913, 
a meeting was held in Manchester with the object of 
finding facilities in the provinces for the institution of 
local branches, but the cost proved to be prohibitive, 
and it was decided instead to have the papers con- 
tributed to the Institution read in the provinces, and 
correspondents were appointed to arrange such 
matters. Early in 1914 Sir T. Holland wrote to the 
Manchester Guardian suggesting the organisation of 
meeting places, furnished with reference libraries, 
lecture rooms, &c., which would be supported con- 
jointly by several societies. A committee, on which 
the Institution of Mechanical Engineers was strongly 
represented, was formed to discuss the matter, but 
the outbreak of war put an end to the business. The 
scheme which the council had in mind in framing the 
new by-law was very much on the lines of Sir T. 
Holland’s proposals. 

The President announced the names of the members 
of the committee formed to consider Mr.. Moss’ 
suggestion to permit graduates to join the Insti- 
tution at the age of sixteen, which included Captain 


Riall Sankey, Mr. Patchell, Professor Dalby, Mr. Moss, | 


and Mr. Evans. The discussion 6f Mr. Bergstrom’s 
paper on “ The Utilisation of Water Power ” was then 
re-opened, Mr..L. Pendred being. the first speaker. 
He began by querying the suitability of such papers 
us that before the meeting for presentation to the 
Institution. There was, he said, little or nothing: in 
the paper that could not’be found elsewhere in sources 
available to the members, and there was next to 
nothing in it that was suitable for discussion. He 
suggested that it would be better fo bring problems 
or difficulties forward than to repeat descriptions of 
well-known plant.: That this criticism of papers was 
seconded by the members was evident from. the 
applause which was heard from various parts of the 
room. Mr, Pendred then called attention to the fact 
that there was in the paper no mention bf the great 
work in hydraulic engineering done by France and 
by Italy, and he showed a slide of a duplex Pelton 
wheel turbine made by Riva and illustrated in our 
issue of November 7th last. He then gave a brief 
history of the Michell and Kingsbury thrust, bearings. 
Michell arrived at his solution of the thrust bearing 
problem by ‘a study of Osborne Reynolds’ thesis of 
1886, which followed Beauchamp Towers” research of 
1884. Michell’s work was done in 1902-3—4 and first 
published in a German paper, Z.f tir Matth: u. Physik. 





in 1905. He took’ out patents in Great Britain and 
Australia in January, 1905, but could not meet the 
expense of foréign patents. Kingsbury’s application 
was filed in the United States on May 20th, 1907, and 
since two years priority, was allowed to American 
citizens if they could prove that they had been 
experimenting, Kingsbury secured the American 
patent. Kingsbury’s original. design appeared to 
have ‘been worked out by trial and’error, but his later 
forms followed the correct principles first laid down by 
Michell, 

Mr. Anderson complained that the paper was not 
up. to date and included no references to first costs, 
which, were.of great, importance on, account of the 


variations in the civil engineering work necessary for | 


oil, which circulates under the influence of centrifuga: 
force and is kept cool by ‘means of the coils of water 
pipe shown in the engraving. Although the babbitted 
surface of these bearings is put in service just as it 
comes from the machine shop they are said to give 
complete satisfaction. 

Mr. Anderson commented on the fact. that. Mr. 
Bergstrom had not mentioned the Seaver system of 
governing Pelton water wheels, in which guides 
inside the jet orifice are used to impart a rotary 
motion to the jet and thus disperse it, on the reduction 
of load, by centrifugal action. He said that in his 
opinion the Francis turbine was doomed to extinction 





as a,machine for, low.falls, and he anticipated, the 
coming of an axial flow turbine for such services. 


the development of water power, specially in the ease | Another development which might take plece in the 
of the utilisation of the tides: Mr. Bergstrom had | future was the use of reimforced conerete in the con- 





MULTIPLE SPRING 


given considerable credit to American engineers for 
the development of the high-pressure turbine, but 
Mr: Anderson thought that the Swiss had done the 
pioneer work in the development of the Francis 
turbine for high heads. He also considered that the 
Kingsbury or Michell bearing was not the most recent 
form for carrying heavy thrusts, as a new type had 
been evolved in America in which the load was carried 
by a spring supported plate and had been installed at 
the new Cedar Rapids power plant in Canada ; while 
three of the units on the Panama Canal at Gatun had 
been converted from Kingsbury to spring thrust 
bearings. 

This spring bearing, we may say, was described in 
a recent issue of the General Electric Review, to which 
house journal we are indebted for the illustrations 
reproduced herewith. The bearings for Cedar Rapids 
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CONCRETE HOUSING FOR HYDRAULIC TURBO-GENERATOR 


have to carry a load of 550,000 lb. each when running 
at slightly more than 55 revolutions per minute, 
must start from rest as often as necessary and run 
at 10 revolutions per minute for an hour without 
injury. The peculiarity of the bearing lies in the 
comparatively ‘thin spring-supported plate which is 
employed to carry the thrust. This plate, plainly 
shown in the engraving, is of steel, with a babbitted 
rubbing face and is 56in. outsidé diameter by 28in. 
inside diameter. It is supported on 368 springs 2in. 
in diameter by 1}in. high, one of which we illustrate. 
Across the face of the plate there are several radial 
slots for lubricating purposes, and one slot is eut right 
through to prevent the plate warping with changes’ of 
temperature. The opposite or moving part of the 
bearing is a ring of special grade iron with its face 
ground and highly polished, and it, also, is furnished 
with oil grooves. _The whole bearing is flooded with 











THRUST BEARING 


| struction of electrical generators connected with 
| turbines and the elimination of the power-house build- 
|ing by the production of generators which could 
| safely be exposed to the elements. This idea also 
| was recently put forward by ‘the General Electric 
| Review in an article by Mr. C. M. Hackett, in which 
| the author suggests the possibility of employing 
| reinforced concrete for the stator frames and thrust 
| bearing supports of hydro-electric units on the score 

that savings could thus be efiected in the cost of 
| materials and labour, while the difficulty of handling 
| the large individual pieces necessary if these parts 
| ore made as metal castings would be eliminated. 
|The Jine drawing which we repreduce shows a 
| generator designed on these lines. 

Mr. W. H. Patchell prefaced his remarks on the 
paper by congratulating the President on the happy 
and informal manner in which the meeting was pro- 
| gressing, and although the meeting was not very well 
| attended it was without doubt one of the mest 
| human which the Institution has held for some time 

past. Mr. Patchell went on to discuss the financial 
| side of water power development as it affects the 
British Isles, and pointed out that the eapital costs 
in this country work out at something like £87 per 
| kilowatt. As a comparison he mentioned the most 
| recent additions to the Niagara installation, which 
| have an output of 32,500 kilovolt-ampéres per unit, 
'eost £30 per kilowatt. This charge was chiefly 
accounted for by the machines themselves, but also 
included the deepening of the channel and the con- 
struction of three new penstocks and pressure mains. 
These turbines, Mr. Patchell said, have an efficiency . 
of 83 per cent. 











Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





PAYMENT BY RESULTS: THE COLLECTIVE SYSTEM. 

Smr,—-May I be permitted to reply to the criticism of collec- 
| tive production contained in Mr. J. E. Powell’s letter of January 
20th, which appeared i, 1 ~cent issue of your publication, under 
the title “Paym-at +: Results: The Dangers of Collective 
Systems” ? I would aot have troubled you in this matter, 
but the great national need for increased production is such 
that I should be wanting in my duty if I did not immediately 
reply to his attempt, to which my attention has just been called, 
to undermine a sound economic principle. 

Your correspondent admits the urgency for increased pro- 
duction, but claims that the collective system will not appeal 
to the energetic and able worker with the same force as the 
individual system does. Herein he is wrong, because the collec- 
tive system has been in operation for a long enough period to 
prove conclusively that not only does it appeal to the energetic 
and able worker, but, by means of its adoption, the leas com- 
petent worker becomes more competent and the efficiency of 
the whole of the personnel is raised, both collectively and 
individually. 

Mr. Powell speaks of the faulty administration of the indi- 
vidual system and of the tragedy of the relationship between 
employer and employed under it. He is mistaken when he 
assumes that the only objection which the worker has to piece 
| rates is that they are likely to be cut, There are many other 
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objections, probably, the greatest being jealousy which, they 
create between the workers themselves, He also grants to 
advocates of. collective systems the recognition of, to quote his 
own words, “the fundamental fact which must. be recognised, 
if there is any real hope of mutual trust, that promises can 
be kept only when the foundation on which they are made 
is economically sound, and the first essential for this is satis- 
factory —Noosieations that will make efficient production possible.” 

‘This iately followed by an attack on) the 
Priestman system of collective booms with a gradious admission 
that it shows signs “of ‘having had more thought expended 
upon it than most systems of its kind,” but complains that. its 
advocates make no reference to the importance of organisation. 
To me it appears to be quite unecessary to advocate the 
obvious, and that efficient org tion is 'y must be 
obvious to all engaged in industry, even though there be widely 
divergent views as to the meags best calculated to secure’ iti 
We maintain, and we are in a position ’to prove, that the Priest- 
Jnan system improves organisation almost beyond belief. 

in referring to the 10 per cent. increase which was granted by 
Priestmans, Mr. Powell speaks of it as being “a bribe to buy 
the goodwill of their employees.” his we aiso admit, but wish 








to point out that the bribe was necessitated by the deplorable | obtain 


relationship, the outcome of the individual system, exist 
between employers and employed which Mr. Powell him 
describes as “almost tragic.” 

concerning any pi 


they would consider the pres 
LU per cent. is 
proved successful | 

as the installation * 
ployees do not demand it. 


| agree that the mecreased output obtained may bea ve ; 


tion on the existing prior te the adoption of 
principle, but the fect that ro by rs the poe: 
principle in ction, is 

tion was ‘ 

ment obviously fai the co- 

the employees succeeded. ee 

The patton «es RE as your corre- 
spondent supposes, any hard-and-fast rule that the pace 8 Magen 
the previous six months shall form the standard for determining } 1 
increased output. 
be taken over a period long enough to ensure that the av 
is fair to both employer and employed. 

With reference to Mr. Powell’s hypothetical case of three 
firms, A, B and C, each producing substantially the same 
machines with equal manufacturing facilities, and in a position 
to produce 100 per cent. efficiency represented by 100 tons of 
finished machinery per week, he claims that it is not unreasouable 
to assume that their actual average output before the introduc- 
tion of the Priestman system. was :—A, 60 tons per week ; 
B, 80 tons per week ; and C, 90 tons per week. 

Allowing that the ultimate increase obtained amounts to 
100 per cent, eflicieney for all three firms, and that in each case, 
of course, the full percentage of any increase in output would 
be paid on wages, minus war additions, he quotes the following 
figures :— 

Firm C. 
20 

100 

fled 


Firm. B.- 
60 80 
loo... 100 
66.6... 26 


Firm A. 


Present output, tons 
Increased, to tons . 

Percentage i increase a4 
Time wages paid, exclusive of 
war advance in £ .. 

Bonus due in £ 
Total earnings in £ 
Wages cost per ton in £ 


1000 

ill 

11i1 
12.3 


1000 
250 

1250... 

15.6.. 

I quote his deductions :—“‘ The relative excellence of the 
position of firm C will be obvious, while the position of firm A 
would appear to be amenable to nothing less than adjustment 
—0or, in plain English, cuttimg the bonus rate—and will thus be 
seen to be the same as that of a firm using the individual system 
whose datum line or standard of efficient production ‘has been 
too low.’ 

Leaving out of consideration for the moment the. errors 
which his figures contain, that the relative excellence of C is 
obvious cannot be denied, nor can the relative excellence of C 
before the application of the Priestman system be denied. 
That is not the question. The principal point of interest is the 
relative positions of A to B, A to C, and B to C before and after 
the introduction of co-operative production. A t's 
consideration is sufficient to show that A is in a much better 
position to compete with either B or C after the increased output 
is secured than he was before, because A’s overhead charges, 
which important figures are not referred to by Mr. Powell, 
have been spread over a much greater area of production than 
was formerly the case, so that A has made not only a larger 
bulk of profit, but he has made a greater percentage of profit 
per ton because of the reduction of his overhead charge per ton. 

The same remark applies in a lesser degree to the relation- 
ship of A to B and B to C. A rearrangement of Mr. Powell's 
figures, plus another column representing overhead charges, 
will sustain the contention of the betterment of the position of 
both A and B in their relationship to C. 

It should be noted that in those figures appearing under the 
heading of ‘Co-operative Production,” no allowance has been 
made for the increase of overhead charges which would take 
place because of the increased payment made to the manage- 
ment and staff, which must be omitted because of lack of detail 
as to how these overhead charges are made up :— 





Before Co-operative Production, 
Firm A. Firm B. 
60... 80 


Firm C. 

Output, tons . 90 

Time wages paid, exclusive of 
war advances, in £ 

Overhead charges .. 

Cost per ton in £, exclusive of 
material .. 2 Re eee 


1000 
1000 


22.2 


1000 
1000 


1000 

1000 
33.3.. 25 

After Co-operative Production. 
100 100 
66.6.. 25 
1600 1250 
1000 1000 


100 


Output, in tons 
11.1 


Percentage of increase . . 
Wages paid, less war advances 
Overhead charges . . bi ig 
Cost per ton in £, exclusive of 
material .. .. .. 


1000 


26.6.. 22,5. 21.1 

Apart from the improvement in the relative positions of the 
firms to each other, the relative position of all firms is.con- 
siderably improved after the adoption of the Priestman system, 
and two important points stand out clearly. First, that they 
have secured increased production ; secondly, that they have 
reduced the cost of manufacture by an appreciable amount ; 





On the contrary, it stipulates that it shal | on 





and these two facts alone warrant the substitution of the collee- 
tive system for the individual system, , 
London, March 8th, Enrust M, Hows. 


THE, “ CIVILS » BILL, 


Sm,—"‘‘An Old Subseriber’ gives away the whole case for 
the above in lis attempted support. 
«af aragraph 3.—Apparencly * civil’ jengincers are not, as, well 
educated or as honest in characteras other, branches of, engi; 
neering, since they must be controlled and forced to conform. to 
not merely etiquette, but ordinary decent rules of conduct. 
‘aragraph 4.—A consulting engineer, of course, buys a lot of 
knowledge he does not himself possess from’ other engineers. 
This is yery commonly the way ‘in which’ professional partner- 
ships, permanent or temporary, for the job are formed. 


ban 


Lhe. method should be suffigiently simple and accurate for most 
practical purposes, , 
: Norman C. 


Glasgow, March 8th. 

[This process is of practical rather than academic interest. 
It can only give a-mathematically accurate result if the French 
curves used have certain definite forms. ‘The form of the curve 
at B is not the same as that of the curve at C, which again is 
differed $s rons that jat Drrthep is, to ay, three, pers Frepeh 
curves are required mathematically ; we are not justified in 
using three different portions of one and the same curve.—Ep., 
Tae E.] 


Bringer. 


THE ‘HUMAN STREAM. 


Srr,—-I faney that the ‘“ Maxwell’s Demons” inentioned 
in your “ Random Refléctions”’ ‘this week were not actually 





‘Lhe proposed Act would mit their power in this resp 
that they would have to get this knowledge from * agianeeeds 
men, who, being equal in profession, would demand equality in 
position—i.e., if wise, they would demand the equality of 
* joint engineers,” or, on the other hand, they could, as now, 
in i men, who, having nothing but 
» would, if wise, demand such terms 


bps oat ceipts | his fees. 
by ki ig for the 
n m . , that 


er should a o hp fe ee wo which 

setually doing the work should 

——e bbing « oeneupeee posi- 
—_— ceca? So for the ee in any 


.? Une Be pro- 
d out,” for he 


* on smaller 


What about those who iow supplied con- 
sultants and others with special knowledge, and whom present 
conditions have forced to stand idle for several years? Are 
they to be degraded permanently—to be barred out ? 

Paragraph 9.—Of course, a ful i must be 
“educated,” so must a wheelwright or any tradesman ; but it 
does not follow that that education must follow stereotyped 
lines. There is quite enough * “ grooviness ” in engmeering as 
it is, without encouraging further growth of that weed. 

And what does ** An Old Subscriber ’’ mean by “ successful ” ? 
Education ‘on University ’’ lines will not. of itself produce 
monetary success. Quite often quite the reverse. 

The fact that a man has contrived to keep his end up as a 
competent engineer till he is long past middle age should ensure 
him against such professional degradation as this Bill proposes 
for many. Further, in general honesty of work and administra- 
tion our profession in all its branches requires no control, as is 
shown by results and past experience. If University men are 
wanted, they can be obtained, but for the greater number of 
engineers the expensive type of education there obtained. is 
pure waste of time and money. Neither are the latter any 
worse in “character” than the University men, and in some 
respects they are better, having had to fight for their place and 
not been able to buy it easily. Personally I do not much care 
how it may afiect myself. I have often wished I could have 
brought myself years ago to go into commerce rather than an 
exacting and badly paid profession. 

If refused “registration,” I should drop the profession 
altogether. I am well past middle age, and would refuse to accept 
any such degraded position as that proposed, and I believe many 
would follow such a line. The servitude does not carry a high 
enough price. ‘The scheme, I may add, is silly in ite ultimate 
results, sinee it would certainly stamp as “competent ’’ men 
who have no knowledge worth mentioning as “ civil ” engineers 
in a narrow sense, and who buy their work in those lines from 
men who would be exeluded. 





Geo. T. Parpor. 
Angmering, March 6th. 


TRISECTION OF AN ANGLE. 


Sir,—In view of the interest that this problem has evoked, 
may I suggest that any angle up to 360 deg. can be readily 
trisected with the aid of a good French curve. 

The accompanying figure shows the construction. A number 
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of arcs—four or more—are drawn with centre Y and any con- 
venient radii at fairly close intervals. On one ofthe intermediate 
ares A B is marked off with a radius that appears to the eye to 
place B somewhere in the neighbourhood of the trisection line, 
B Cand C D are marked off with the same radius, and also corre- 
sponding points on each of the other arcs. The lines through 
these corresponding points are drawn with the French eurve— 
the outermost cutting X Y at E. The are EF GH is drawn 
with fadius Y E. ‘The angle X Y Z is then trisected by the lines 
Y Fand YG. 

With regard to proof, it seems only necessary to point out that, 
by construction, the curves passing through G, F and E represent 
in each case. the iocus of one.end of the base of an,isosceles 
triangle having as fixed properties the position of the apex, 
the locus of the other end of the base and the length of the base. 





‘of gas, but extraordinarily active’ creatures invented 
to show how a gas might’ be compressed without doing work on 
it,’ | Maxwell i ined the surface of the vessel containing the 
gas to be divided into i ble secti or deors, each one in 
charge, of, a. “* demon,” , The entire surface will, of course, be 
subjected to a tal bardment by the molecules of gas ; 
but_if the doors are made small enough thane will be times whe: 
any one of them will momentarily ‘have no molecule ‘in contac: 
with it. If the demon in’ charge of that particular door bo 
sufficiently alert, he will be abie to push the door inwards with- 
out) the éxpenditure of any! energy before another molecule 
strikes it. ‘The combined effect of all the, demons will thus | 
to reduce the size of the vessel, and so compress the gas. 

Your. entertaini on. “The Human Stream,” in 
whieh you suggest crowds of people might be made to obe, 
the same laws as fluids, reminds me that the notion has recent!) 
been seized upon by Punch. ‘The overcrowding in Underground 
trains ‘was the there. One picture showed a porter forcing an 
unusually bulky passenger into the erid doorway of a fully loaded 
carriage. But since, beyond, a certain point, humanity is as 
incompressible as a liquid, this, passenger could only enter at 
the cost of displacing other passengers. In the second picture 
we see these are travellers being extruded from the centr: 
doorway on to the platform. 

In the design of modern railway stations some attempt ha- 
already been made to limit the pressure set up by crowds. 
Glasgow Central (Caledonian) Station is built with a circulating 
area of stepped form--in: plan, of course—-with the object oi 
breaking up dangerous surges of passengers. The analogy here, 
| suppose, is with the stepped spillway of a dam, in which the 
energy of the overflow water from thé reservoir is destroyed b) 
the steps instead of being allowed to do damage at the bottom. 


H. Appison. 

Colchester, March 6th. 

[We confess we took libertiés with Maxwell’s “ demons.’ 
Is Mr. Addison quite sure that the plan of the Glasgow Central 
Station was not settled by the conditions rather than with the 
object of easing the movement of crowds ?—Ep. Tue E.) 











“THE SPECIFICATION OF CHEMICAL COMPOSITION.’ 


Sir,—Your leader on the above subject in February 27th issue 
puts the case in a very able and well-balanced manner. From 
long observation I am convinced that, whilst an indiscriminate 
enforcing of chemical specifications often causes unnecessary 
trouble to the manufacturer, with no corresponding benefit to 
the user, if they were abandoned altogether there would in some 
cases unquestionably be too great laxity, and bad material would 
more frequently escape rejection. 

As regards analytically standardised samples, to which you 
refer as “now beconiing increasingly available ’—apart from 
private standards which, however good, have no authoritative 
value—as the United States Bureau’s standards are not freely 
obtainable here, I know of none so far issued but the “ British 
Chemical Standards ”’ described by you in your issue of November 
14th last. 

It may iffterest you to know that these are rapidly becoming 
international in character, already not only the United States 
Bureau and other U.S.A. chemists cq-operating in their stan- 
dardisation, but also chemists in > leely and France ; and it is 
hoped this feature will lead to co-ordination of chemists every - 
where. C..H. Ripspa.e. 


Middlesbrough, March 5th. 








MR. DENDY MARSHALL’S LOCOMOTIVE. 

Sm.—I mueh appreciate Mr. Cecil Poultney’s discussion of 
the proposed engine, His suggestion. of instability is, 1 think, 
quite unfounded, ‘The four cylinders would absolutel 

“noseing.”” The Philadelphia and Reading engines, as they 
had coupling-rods, doubtless had side-play to the bogies, and 
the alternate thrust of thejtwo cylinders would cause tail- 
wagging, which is resisted the trailing axle is rigid, and 
would be prevented in the present case by the fact of the bogie 
pin being fixed. It is well established that the Bristol and 
Bp a eget ti neg 

That the ratio of heating surface to grate area is unconven- 
tional I, of course, admit, but I am of opinion that this figuro is 
too high in a large number of cases. I did not make the boiler 
larger because I did not wish to have the centre of gravity 
promerpittn Bye nor to obstruct the view from the cab unduly. 

‘remember the extraordinary | ce 

cals undiavelgearae teat an Vgedbanareednes Mieghem 
90 miles’ was covered in an hour ?. The tractive resistance of 
my engine would be far below that of any ordinary single engine 
with a fixed wheel base of 8ft. or 9ft. at the rear and a “ flopping * 
bogie in, front, and,, taking all things into consideration, it 
should score very heavily in this respect over an engine of the 
Aspinall type, though, of course, the latter would be infinitely 


preferable from the point of view of weight-pulling. 
C. F. Denby MARSHALL. 





Hove; March 8th. 


THE HEAVIER-THAN-AIR FLYING MACHINE. 


Sm,—In reply to Mr. Ogilvie’s letter on this subject, I regret 
that I was apparently misled into giving M. Ader credit to which 
he was not strictly entitled. Owing to absence from home, I am 
unable to give my ‘authority, but must, of course, accept Mr. 
Ogilvie’s statement, ‘as it is based on an official report, which 
I do nét remeniber having seen. 

. With regard ‘to the experiments of the Wright Brothers, 
however, I do not consider that; any correction is called for. 
Though not carried out on private property, these experiments 


were, private for all, Prenton PATPOReS. 
C. F. Denpy MARSHALL, 
Hove, March 8th. 
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Railway Matters. 


THE ee and Yorkshire, during last year, carried 
practically como.canpese as in 1913,: i with a reduc- 
‘iol of 1} million train miles 
A coma mip vig eee 
the 24th ultimo on ARVO bad and Carmarthen 
pranch of the Great Western Railway. 
As indieative of the Thereased cost of railway wo work i it 
may be observed that the Great Cen 
will cost three times the pre-war estimate ¢ 


Tux Great Southern and behest ir 


hopes to build 200 wagons in its o 
during the present year. 
‘THE directors of the Caledonian 
appointed Mr. f., J. Haining, chief assistant 
tary’s office, to be secretary ined Pecan 
Mr. Blackburn, who has retired. ee 
‘Tne Underground ail 
traffic organisations @ 
over : million t 5 r 


order with 
been that she: 
pany will be th 
will be larger. 
Tue Railway~ dvisory Peni a La 
managers and five representatives of the 
meeting ‘on the 25th ultimo. Sir Sea 
and it was decided that no statemen 
should be publish : j 
AN agreement 
Publie Works and 
Argentine Tri 
authorised to amalgamatesits a 
the Chilian Transandine line. ; 
As compared with the pre 
ing expenditure of the Great Nor 
£1,300,000) or 31 per cent. ,in, we 
cent., in fuel for locomotives ¢ ly ; ah 
cent., in the cost of material. The t 
equivalent to an increase of 29 per cent. 


A SETTLEMENT hag now been arniv: but between the 











af tor: i9t prademess 





committee of manage: ee behalf of the 
Government, and. the Railway Clerks’ » jation as. to 
improved conditions for the cet ‘staff. A> feature 
about these concessions not poe iated is that, 


as the railway companies pay a p of the men’s 
superannuation, the rates of which are: Gepuisied by the 
amount of their salary, these advances will mean greater 
payments for superannuation. 

WE are informed by Mr. A. W. Gattie that on the 15th 
of this month, at 7.30 p.m., in the Council Chamber, 
Caxton Hall, Westminster, he will address a public meeting 
convened for the purpose of discussing the report of the 
Departmental Committee on the scheme of railway reform 
generally known as the Gattie system of goods transport. 
It is Mr. Gattie’s intention, and that of other intending 
speakers at the meeting, to expose “‘ inaccuracies and mis- 
statements "’ in the report in the plainest possible manner. 


SPEAKING at the North Staffordshire Railway annual 
meeting recently Lord fuiew,. the ae made an 
important pronouncement on the subject of the. New 
anlgniiion of railways. He said that if the rth 
Staffordshire was to be sacrificed in the i 
nation, it should not be swallowed up in 
company, which would thus reap 7 the Noth x 
shire had so eas cat SOT ba sr od 
made out of the absorption o railway, hac > 
be for the nation and not for the shareholders in some tread 
company. 

THE compulsory adoption by the Irish railway com- 
panies of the same war 
and the same conditions of employment as in the 
railways is causing some concern in Ireland, as some of the 
lower paid men have received advances of 240 per cent., as 


against an increase in living” band tempi con has 
sy 













adversely affected both 
cerns, and whilst no one 
remuneration to meet tl 


Notes and Memoranda. 








































| parts of Northern Finland so remote 


peom| 
researches 


bonuses, the same eight hours’ day, | 
British 


rspeed of 62 words a minute was reached. 
| trials, with gradually improved instruments, a prolonged | the most suitable way 
made between Woolwich and Weymouth, using | in Norrland recently 


of ‘test was 
of charcoal in Upper Norrland. This report has been 


THE accounts of Rotherham Electricity Dopectapent, for 
ded: March 31st ship 


wals fund. In 





was, however, 


i mak mining accidents, and im 1912 
per Gent. of the total deaths, 


GREEN WOOD, speaking recently at the 
at the Crystal Palace, referred to the 

itiney plated in the Empire and in foreign countries. 
that the Dominion of New Zealand had offered 


tta had otiered the T wnHall at a1 


nd reduced rates on the railways, 
ro8 similéir g generosity was forthcoming. 
# at mean water level the 
Jand’s industries x 
wer, but it is sta 
‘ean be put té practical use witlieg ) reasonably near 
future... A large portion of the water power is si 







| be impossible te wee & any industrial 
2 Furthermore, the” available water 
cted both by the stipulations in the water 


to-come it) 


It should also be co; 


that the power is not generally produced by high 







’ r Juselius has estimated the water power } 
es a reasonable future will be available for Fin-| 
land's industries at 900,000 horse-power effective at the 
shaft. of the turbine. 

In the course of a lecture on ‘‘ Some Obscure Points 
ir the Theory of the Internal Combustion Engine,” given 
last month at a meeting of the Junior Institution of Engi- 
neers, Professor F. W. Burstall said that to sum up the 
present position as regards the combustion of gases in a 
metallic envelope, the facts would appear to show that most 
of the phenomena connected with * after-burning ” can 
be explained when the variation of the specific heat with 
temperature is taken into consideration ; but there still 
remains doubt as to the correctness of the statement that 
combustion is complete at the point of maximum tempera- 
ture. Without any desire to minimise the value of the 
experimental work which has been done on the internal 

bustion engine, he feels that nearly the whole of these 
labour under a most serious drawback from the 
point of view of the student of 
the number of variable quantities imvolved is so great, 
that it becomes almost impossible, to- deduce any exact 
laws from a series of experiments. 


| As the result of experiments ednducted at the —_ 
tal Establishment at Woolwich Common, it 
has been found to be quite practieable to handle traffic 
by wireless telegraphy at speeds of 100 words per minute, 
using the standard Post Office type of Wheatstone trans- 
mitter with punched tape for transmission and the standard 
Wheatstone inker for reception, It is obvious bene 
‘Message which can be made to operate an inker can 
‘be employed to actuate a printer receiver of the Creed or 
other well-known type, or to operate a line transmitter,. 
Seay cone pied wireless m direct on to land lines. 


*| The first ak tests of this. method were carried out} 
oolwich and Bedford in July, 1919, when a 


quite moderate power. The apparatus was not tried at 
much over 100 words per minute, but perfect records were 

























nplete charge of their touring fair free of all)" 


Tecently been calculated by an expert] Professor |: 
‘ }extent.that the Union 8 


part |. works to a capacity of 20 tons.» 


¢ | power laws regarding the protection of the river channels 
|} @nd by agricultural interests. other base metals, value £94,998. 


athered from long sloping stretches. of the a 


After other | ment in 1913 poids 


a ‘@t the following speeds :—2017 words in 30 | tion, earried out. by the. 


Miscellanea, 


_Tn« Government of India! bas decide 


on the construc- 
Zoon. 
hin By is preparing 
ad railway metals. 
he construction of an 
between Mexico and 
4 
ay between Canton 
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Kichha canal, 4 India, the construction of 
sanctioned by’ Rafe os hab of State, will 


irrigate an area of 
district, where it is 
i developed and 


| iron qncitingtiadistoel! Rcking industry of the 
district in South Africa, is developing to such an 
ne ah ei is converting the 

t. erected at the 

nt will then have 


10-ton. Siemens 


twofurnaces of this size. BES 3 
-THE value of the mineral ut lof'the Union of Seuth 
ogee for jast year was £50,841,405, comprising :— Gold, 
_silver, £203,646; diamonds, £11,237,778 : 
oat 10, 261.859 tons,’ value £3,430,361; copper, 4905 
tons, value £208,902; © 1628" tom, value £275,111; 


ANOTHER large canal Scheme has been mooted on the 
It concerns.the connection of the Rhine, 
| Main, and Danube rivers by means of a canal capable ot 

ating vessels of 1200 tons. The canal would 
follow the Werh Valley, + with the Danube at 
Kelheim, and permit the development of about 100,000 
Bee power. 

Tur French Secretary for Aviation-and Transport has 
appointed a technical and*eonsulting committee for tle 
general improvement and furtherance of aviation in 
France. The committee will deal with research work, 
aerodynamics, improvements of all kinds, inventions, 
aerial navigation, and instruction and examinations in all 
branches of aviation. 

ANALYSIS of the coal which has been got from the out- 
crops near Tete, on the Zambesi River, of the seams which 
are to be exploited by the Zambesia Mining Development, 
Limited, show a calorific value of 12.400 British thermal 
units and an ash content of 13.2 per cent. Associated 


with the coal are seams of torbanite yielding from 
60 to 85 gallons of oil per ton. 


In connection with the proposal to establish wireless 
comrhunication between B and England it is note- 


D that elaborate 
@ stafi of scientists 
“overcoming meteoro- 


to fi s 
ical obstacles which interfere with the proper working 





aE “ivelons telegraphy in India during certain seasons of 


Tux development of »Shansi coal mines in Northern 
China, which is to be en by the Kailan Mining 
Administration, together with the proposed establishme1.t 
of iron and steel works, will probably entail the enlarge- 
‘ment of the port of Chinwangtao. The improvements 
would include deepening the harbour, extension of tke 
wharfage, and the a of loading and unloading 
machine: 


ry. 
Tae Commission i cepiiaded by the Swedish Govern- 
exhaustive investigation as to 


‘the State ore resourccs 
ted its report on the supply 


published, together with the report of a similar investiga- 


of Ironmasters in 
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magn ed ‘the experiments, there would not a to | to the conclusion that there are 18 million cubic metres 
view in | of charcoal wood in the district of Norrbotten, while the 


ture ee very much difficulty from the electrical point 
= a bl much higher speeds. 
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Receipts, 
19, £171,469, 001. 


diture, 1088;, 
THE 


Great Northern Railway. 
; local train posal into @ train of empty 
coaches was, no doubt, caused by the driver of the 
former thinking he was on the up slow line, 


was on the 

oft” foramother 
it as his. There are four up li 
at this point. Major 

ments are of long ¢ 3 

coming to show that. Fs a 

In view of these considerations he does not suggest that 
any immediate alterations should be proposed to the com- 
pany, but he thinks a detonator placer might be attached 
to the goods yard home signal. 


ay 
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throughout, the balance of the range ‘under c 


has been instigated by the National 


Ce oes uncil, U.S.A., into the properties “of boiler 


and gave the following results :—In Pio tide of | 
| inerease in temperature from 70 deg. to ‘ah. is 
by distinct changes in s and wa ductility, 
(a) The tensile strength at first decreases a few 
a minimum at 
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& maximum about 10 per cent. — than 
room temperature value, after 
oan oceurs; (6) the perc ‘ ; 

lecréascs rather. slowly up to = paeet 
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yao 8 the reduction in area closely follows the oes 
forth- | registered in the curve for elongation, but 

at slightly higher temperature than the elongation ; (¢) the 
proportional limit at first increases slightly and shows. a 
maximum in the neighbourhood of 400 deg. Fah. for the 
fire-box plate and the highest values between 200 deg. and 








300 deg. Fah. for the marine plate. 


was | plate at various temperatures up to 900 deg? Tah, A | award of anumber of new cont 
|report on the preliminary tests states that the. 
£© | tested were jin. boilor plate of fire-box and marine 


tion of eonsiders that there are 15 


million cubic metres. 


Tue United States Navy has: recently announced the 
contractsforelectrical machinery 


-and battleships. The 
battle t of about 44.000 
tons and a maximum rk of 34knots The power plant 
per ship consists of four large steam turbines. each driving 
@ 40,000 kilovolt-ampére three-phase 5000-volt generator 
at 1835 revolutions per minute. There will be four prce- 
Leo afts, on each of which will be mounted two three- 
— motors of 23,000 horse-power, each having 

poe running at 331 revolutions per minute. 
| These motors are to operate also with 44 poles 


The new battleships are 
being designed for a dis- 


other and final’ peiving 6800 Kae at 170 revolutions per minute, 


alge thas aes elias 


placement. of + } tons'and require 60,000 horse-power 
to drive egg ——— speediof 23 knots. The 
power will be.derived from two e-driven electric 


tors rated at 22,000 kilovolt-ampéres, two-phase, 

volts, 1800 revolutions per minute. There will te 
one induction motor to pee ‘of the four propeller shafts, 
rated at 15,000 horse-power at 225 revolutions per minute 
with 16 poles. For fractional speed running the motors 
will be arranged with 24 poles giving 3600 horse-power at 


| 150 revolutions per minute, 
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Merchant Shipbuilding in Royal Dockyards. 


Tue report of the Colwyn Committee is interesting 
for several reasons, and the recommendations made 
raise questions which are certain to arouse con- 
troversy. It will be recalled that the Committee 
was appointed to consider how far it might be possible 
to utilise any facilities which the’ Admiralty has 
available in the Royal Dockyards for the construc- 
tion of merchant ships of any kind. The problem 
thus outlined is admittedly a difficult one, and if the 
Committee has elected to take the path of least 
resistance it is not for want of courage, but probably 
because no other road would lead to the desired goal. 
The end ‘aimed at is, of course, the prevention of 
unemployment in the dockyard towns, a state of 
things which was certain to be associated with the 
drastic cut in naval expenditure unless other work 
could be found. As the report of the Colwyn Com- 
mittee reminds us—but the fact is quite common 
knowledge—the' dockyard towns depend almost 
entirely upon the Navy for their existence, as Ad- 
miralty policy has in past years tended to discourage 
any commercial development of the naval ports. 
Unless, therefore, special steps are taken to provide 
new employment, a large number of skilled shipyard 
workers must be stranded. The Government, to do 
it justice, has never attempted to evade its responsi- 
bility to this important body of workers. The only 
question at issue has been the means by which a 
period of unemployment might be averted. »  { 

One obvious way out of a difficult situation was to 
undertake the building of merchant ships. A naval 
dockyard is not ideal for such work, but its equip- 
ment and available labour could scarcely be applied 
to any other purpose than shipbuilding. The Com- 
mittee was asked, therefore, to investigate offers of 
private shipbuilders to lease the dockyards or a 
portion of the yards, or alternatively to consider 
offers from persons or firms desirous of placing orders 
for new merchant tonnage with the view to its con- 
struction by the State in the Admiralty dock- 
yerds. The subsidiary question. whether any part 
of the dock accommodation could be utilised for the 
accommodation of shipping was also submitted’ for 
the consideration of the Committee. For reasons 
which are clearly stated in the report, the offers of 
private shipbuilders to lease portions of the dock- 
yards from the Admiralty and undertake the building 
of merchant ships is not viewed with any favour, 


| and if, as the Committee suggests, such a scheme could 


not be carried out with any likelihood of commercial 
success, it is better to niake frank recognition of the 
fact at the outset. It is held thatthe lay-out and 
equipment are such that it is not practicable to let a 
portion of any of the dockyards form a self-contained 
enterprise. The undertaking would entail, we are 
told, not only alterations, but additions to the shops 
and a general increase in power services. At the same 
time, there will be a disposition to consider that the 
estimated expenditure for such a purpose at. Chatham, 
which is placed at £130,000, is not a figure which 


should have prohibited the experiment of leasing part | 


of the dockyard to private interests. The objection 
raised by the Committee as to the disadvantage of 
commercial shipbuilding workers and dockyard men 


being engaged ‘in the same establishment is entitled | 


to more weight, as the disparity in wages and condi- 
tions of employment might easily make for dis- 
content. For these and other reasons, the Committee 
has been induced to favour the -policy of building 
merchant tonnage for shipowners as a State enter- 


ptise. It is a policy to which there are’ the gravest 


objections. The'fact which palliates the recommenda- 
tion that the Government should compete in the ship- 
building arena with private enterprise is that it is not 
regarded as a permanent solution, but merely as a 
means of tiding over a difficult period. An ideal plan 


/unemployment in the naval towns, the 
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of providing employment for the stevia men 
would be to transfer those not required for Admiralty 
work to the commercial shipbuilding areas, but this 
is, of course, precluded by the housing difficulty, and 
it is to he feared that by the time houses have been 
built the boom in shipbuilding will have run its course 
and it will not then be possible to absorb the dock- 
yard hands into the merchant branch, of the industry. 
If we raise this point here it is because, whatever ex- 
pedients may be sanctioned to-day, the future em- 
Pleyenens oud fonkeary workers is a problem which 
must be frequently followed by 
all » saat oe parties ms, waiting on events will not do 
in this case, although we have not the least doubt 
that, having dealt with the immediate question of 
vernment 
of the day will leave the task of finding a permanent 
remedy to. its successor. In any event it is quite 
unlikely that merchant shipbuilding in the dockyard 
can be made a profitable enterprise. There are 
important, differences between warship and merchant 
ship building, and if the Admiralty adopts the Com- 
mittee’s recommendation to accept work on the 
basis of price of similar vessels in private yards, it 


‘may be assumed that it will build at a loss. The 


Committee expresses the hope that in the present 
state of the shipping trade a deficit may be avoided, 
but on this head doubts will arise, and differences in 
methods of accountancy between the Admiralty and 
private shipbuilders may easily prevent just com- 
parison being made. - In this connection it should be 
noted that the Colwyn report, while expressing a 
belief that the dockyards have an effective system of 
cost accounting, lays stress on the need of care being 
taken to secure accurate accounts of building costs. 


‘If the Government decides to act on the report, 


certain changes in organisation at the naval yards 
and in procedure must be made. One essential is to 
provide for supervision by men experienced in com- 
mercial shipbuilding. It is suggested, too, that the 
local ‘management in the various yards, with which 
labour should be associated, should have much freer 
play than has hitherto been the case in Government 
establishments. These are radical changes, but they 
are necessary if even for’a brief period the dockyards 
are to undertake the building of merchant ships. 
There is one significant paragraph in the report 
which should not be overlooked. It is that in which 
the Committee expresses confidence that the men will 
realise that merchant work is being undertaken pri- 
marily with a view to their employment, and for that 
reason will co-operate to the fullest extent in making 
the experiment a success. We hope this confidence 
may be justified. If so, it will supply one of the 
soundest arguments in favour-of a plan which on all 
grounds, except the difficulty of finding another, 
would be opposed by the merchant shipbuilding 
industry. © - 

With the +iceadinedalian to utilise a section of 
Devonport Dockyard as a terminal port for liner 
traffic: there will- be general agreement. Plymouth 
interests have already approached the Admiralty 
with the object of securing assent to the allocation of 
the Keyham Extension for the accommodation of 
merchant shipping; and they have secured a powerful 
group of advocates in the Colwyn Committee. The 
present lamentable state of affairs in regard to port 
congestion warrants the adoption of any measures 
designed to bring relief, and the utilisation of a part 
of Devonport for the purpose would achieve a double 
object. It’ would reduce the detention of shipping 
and-to some extent at least provide employment at 
Devonport. Although there are difficulties to be 
overeome, it is recognised that facilities exist at the 
dockyard for the efficient and rapid discharging of 
bulk cargoes, and the Admiralty is asked not only to 
invite offers from shipowners who require accommoda- 
tion at Devonport as a terminal port, but, what is 
perhaps of even more. importance, is requested to 
make every endeavour to meet their requirements. 
The organisation of the dockyards or some sections of 
them for merchant shipbuilding may take a little time, 
but it is believed that the use of Devonport by mer- 
chant shipping could be authorised without delay. 


London ‘County Council Tramways. 


THE financial year of the London County Council’s 
tramways closes at the end of this month, and from 
figures contained in recent reports of the Highways 
Committee it is evident: that the result of the year’s 
working: will be.still less happy than those of past 
years. Even the entire obliteration of both the 
Renewals and Special Reserve. Funds will fail to 
make ends meet; al the deficit will, have to be made 
good from the rates. What a sad falling off is here 
disclosed !: Where are now the roseate views which 
the same Committee took of the undertaking as short 
a time ago as July last? Then, it was confidently 
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asserted that there would be a total surplus of incom- 
ings over outgoings of £962,461, and that after making 
deductions for debt charges, income tax, and other 
miscellaneous items of expenditure, there would 
remain a sum of £221,699 to add to the Renewals 
Fund, which would thus be raised to £483,082. The 
cost of the renewals to be paid for during the year was 
given at £371,480, so that it was estimated that at 
the end of the present month there would be a balance 
of £111,602. “Let us see what are the actual figures, 
if so they can be called when the financial year is not 
yet ended and some of the items must n 

be estimated. Instead of there being £221,699 to 
add to the Renewals Fund, there is to be a loss on net 
revenue account of £90,581. Moreover, the Fund 
itself, instead of standing at £261,413 on the basis of 
cost price, is, at present prices, only worth £189,599. 
The expenditure on renewals is £284,000, which is 
£87,480 less than the cost estimated at the beginning 
of the year, so that in all probability something has 
been “starved” and will cost more to carry out 
when the work can no longer be delayed. “Even with 
the reduced expenditure, however, the Renewals 
Fund is entirely wiped out and there remains a deficit 
of £94,401. Adding this debit to the £90,599 net 
loss on revenue account, we arrive at’a total deficit 
of £184,982, against which can only be set the Special 
Reserve Fund, which, at present prices, is worth 
£48,075. Finally, therefore, there is a net deficit of 
£136,907, which is chargeable to the rates. Nor is 
that the whole of the lamentable story. The esti- 
mate for next year—and judging by past experience 
it is to be feared that it will be rather an under than 
an over-estimate—puts the deficit, unless some- 
thing be done to ameliorate matters, at £760,000. 


The usual explanations of the failure to meet the 
original estimates are, of course, advanced. First of 
all, the passenger receipts will be less by some 
£212,215 than was hoped for, partly because it was 
not found practicable to bring the increased fares into 
operation until Jater than was at first anticipated ; 
partly because of the great growth in working 
expenses ; and partly because of the “ heavy com- 
petition which has been met with from the motor 
omnibus undertakings operating along the tramway 
routes.’ Much the same sorts of things have been 
said before, though perhaps they carry rather more 
weight in the present instance. Still, we cannot, help 
thinking that were the L.C.C, tramways a commercial 
undertaking one or other of two things would have 
happened long before this ; either the results achieved 
would have been much nearer the estimates or con- 
siderable alterations would have been made in the 
estimating department. As regards the contention 
that the receipts were lower than anticipated, it may 
be poited out that they average no less than 18,87d. 
per car mile, whereas in 1913-14 they were only 
8.94d. The working expenses in the latter year 
were, however, only 6.50d. per car mile, whereas in 
the present financial year they are as much as 16.54d., 
some 24d, more than in.1918-19. It is somewhat 
curious that the difference between the receipts and 
expenses per car mile in the two years is very nearly 
thesame. In 1913-14 it was 2.44d. and in the present 
year 2.33d. The percentage of expenses to revenue 
is, however, on a different footing. In 1913-14 it 
was 72.7, whereas this year it is 87.65. ,Costs have 
certainly gone up,in the. intervening six years. 
Salaries and wages charged to working expenses have 
increased from 4.16d;, per.car mile to. 11.06d.—2.66 
times ; cost of power, including salaries and. wages, 
from 1.01d. to 2.60d.—2.57 times; and i 
charges, including salaries and. wages, 1.41d. to 
4.33d.—3.07 tames. The ratio of increase in 
passenger receipts in the meantime is 2.11. times. 
Two facts stand out from the figures adduced. One is 
that receipts of 18.87d. per car mile, large as they 
sound, are not sufficient adequately to operate the 
L.C.C. tramways as affairs now stand, and the other 
that the increases in, expenses are largely due to 
increases in wages of employees and to shorter hours. 
The institution of a forty-eight hour week alone 
meant a further addition in wages of. £360,000— 
something over 8} per cent. of the total revenue. 
a matter of fact, the wages bill for the next financial 
year is estimated at.no less than £2,942,000, or an 
increase of 167 per cent., as compared with 1913-14, 
and that, too, on a less car mileage. On the same 
car mileage the figures would show an increase of:as 
much as 186 per cent. providing that wages remain 
at the same level as they are now. The tramways, 
which, when first mooted, were to be the producers 
of large surplus revenues, having come on the rates, 
the Highways Committee has to advise the Council 
what to do to meet the situation, and it has brought 
forward several proposals. The first is that fares 
shall be increased. Now, by statute the charge for 
the conveyance of passengers must not exceed ‘1d. 
per mile, At present passengers are taken” an 
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average distarcprot dyinmilesciomoneypenny. Until 
last April, when the change was made, they could 
travel some 1.8 miles for that sum. The present 
proposal is that the distance shall be decreased to 
1.2. miles, Owing to the necessity of arranging the 
fare stages as far as possible m conformity with well- 
recognised traffic points, it was found impracticable 
to go right down ta the limit of one mile for on penny. 
The proposed change, however, will only bring in an 
estimated extra amount. of £120,000, which is small 
when compared with the estimated deficit of £760,000, 
thotigh itis the maximum at present legally obtain- 
able. A saving in the loss at present experienced by 
carrying workmen at reduced, fares is’ also proposed 
by so re-arranging the fares that that loss’ may be 
diminished from £105,000 a year to £66,000; but 
even so, the anticipated deficit still remains over- 
whelmingly large. However, the Finance Committee 
of the Council opportunely comes forward with a 
scheme to obtain from H.M. Treasury permission 
(2) to repay outstanding loans on the cumulating 
annuity system—3} per cent. table—instead of on 
the instalment system as at present, and (6) to charge 
to capital account for a period of twelve years half 
the cost of renewals of tramway track, repayment to 
be made within a period of twelve years, We do not 
propose at the present moment to discuss the pro- 
priety of these proposals, nor their chance of obtain- 
ing the sanction of the Treasury, but confine ourselves 
to saying that even with the decrease in immediate 
expenditure which they would involve and the 
increase in revenue obtainable from the higher fares, 
there will still be a deficit on next year’s working 
which is estimated to be but little short of £300,000. 
In these circumstances—and freely admitting that 
the Finance Committee’s proposals would, in. effect, 
merely inyolve a postponement of charges against 
revenue, which, with added interest charges, would 
have to be met at a later period and would, even if 
adopted, be far from establishing equilibrium between 
revenue and expenditure at the present time—it is 
hardly to be wondered at that the Highways Com- 
mittee should have sought frantically for some 
measure which would, to use its own words, “ maintain 
(the italics are ours) the undertaking in a sound 
financial position.” In our opinion it never has been 
in such a position, so how it can be maintained in it is 
hard to see. But that apart, the expedient at length 
hit upon and now put forward, is somewhat drastic 
and has already received a considerable amount. of 
opposition. It is that, application should be made to 
the Ministry of Transport. for sanction to increase the 
statutory maximum charges up to a limit of 50 per 
cent. or by such less amount as is sufficient, so far as 
can be estimated, to enable the undertaking to be 
carried on without, loss. It is pointed out that such 
a course has already been taken by several provincial 
tramways undertakings, and that an increase of 
50 per cent.’ im railway charges was made some time 
ago. It, may here be-stated that, after. an all night’s 
sitting on Tuesday last, the Council, while consenting 
to the proposed increase of fares, decided to postpone 
for the time being the question of increasing the 
limit of charges beyond that at present legally in 
force. 

Such, then, is the parlous state in which the great 
London County Council tramways now find them- 
selves.. Whichever,way one looks at. it the unfor- 
tunate ratepayers of the County of London will have 
to face additional expenditure, whether in the form 
of rates or increased fares, or of both. The system 
has. sufiered. since the very beginning by reason of 
the enormous first cost of the lines, which for a large 
portion of their length are on the conduit system. 
We have always been of opinion that there was no 
necessity to use that system over the major part, of 
the network. Then, too, it has suffered by bad 
management and by the fact—which we have fre- 
quently pointed out and which is now amply proved— 
that a sufficient sum was not, put by each year for 
renewals. It was some years before any such pro- 
vision was made at.all, and when it was instituted 
the amount decided on was but two-thirds of a penny 
per car mile, in spite of the fact that in expert opinion 
it was not enough. Furthermore, we distinctly 
think that in the past fares on the whole have been 
too low. Passengers naturally resent increase. in 
charges to which they have become accustomed, 
whereas if higher rates had been charged in the first 
instance they would have been paid without question. 
The present position will not tend to make the rate- 
payers regard with favour the Council’s proposals 
to lay down further tramways at a total cost of some 
£8,000,000; especially as even such a body as the 
London County Council can no longer borrow money 
at, say, 2} per cent. 











1 adT to olsd sd} 10). bord: 

Random Reflections, 
cisions CMR SERIES.) », 

“Wx observed Sn inlerestitis pheno. 
3 angle »ov.menon in a District . Way car- 

Pepper's: Ghost.» 596 iage a few days ago. The earriage 

was fitted with ventilating window, 

hinged ‘atthe bottom, and some of. were open, 
Suddenly, one. closed itself with a sharp snap, remained 
shut for a few seconds, and then fellsopen again, 
The cause of this uncanny action: was the passing of 
another train, and técailed to mind the famous 
collision of:the Olympic and the Hawke and the hot 
discussion. about, the. theory. of that.aecident. In this 
case there could “be no doubt about*the suction, for 
it was just as the trains cleared each other that the 
window fell opén° again: The little event set us 
thinking, as ‘we have.often thought, that all around us 
all. day dong, natural:phenemena are occurring which 
we haye hot the eyes to see. “Does it never strike 
you, “ gentle reader,’ as a remarkable thing that 10 
one ,invented..Pepper’s Ghost, before Pepper did ? 
Goodness knows how many years windows had ber, 
in use before the Polytechnic was built, and what an 
incaleulable number of people must have  scen 
ghostly reflections in-such »windews-and yet not one 
of them had won immortality by applying the 
observation to the mystification of mankind! Per- 
sonally, we never see Pepper’s Ghost in a half-open 
casement window—a “magic casement” indeed 
without taunting ourselves with lack of perspicacity. 
If so obvious a thing could lie hid for a few hundred 
years, is it not probable that there are scores and 
scores of others waiting for their Peppers? Taug)it 
as we all are taught—and as there is no other way 
we must not grumble about it—by laboratory and 
lecture-room experiments, we are rather prone tv 
grow up thinking of phenomena as. exceptional 
oceurrences only to be effected by elaborate apparatus 
manipulated” by skilful hands. We fall into tlic 
mistake of looking at things the wrong way round. 
We exalt the experiment,and forget that it is a 
miniature presentment of events that are occurring 
around us all day and all night long on the grand 
seale. We snatch a little bit of electricity from the 
inexhaustible supply of the universe and play, to 
loud applause, our little tricks with it, and all tlie 
time our eyes are blind to the fact that we ourselves 
are living constantly in the midst of, are possibl, 
acting a part dn, similar experiments ‘which are the 
everyday occupation of Dame Nature, It is the 
geniuses of the world, the seers, who lay hands 
upon the common observation and turn it to useful 
purposes whilst we others stand by wondering why 
we hed missed something that all the time was under 


our very noses: 
* ¢- * * * 


AGE has not robbed Mr. Frederic 

P A Harrison's thought of its energy 
Hit. nor his ‘pen of its incisiveness. 
For real trenchant truths for labour 
we must go far’ to beat the “appeal’’—save the 
niark !-—which, through the medium of the Liberal 
Anti-Nationalisation Comumnittee,. he. has addressed 
to British trades unionists. Nationalisation! His 
blows resound n. the ribs of that hollow god. The 
miners, he i with scathing sarcasm, “ go 
rather slack, naturally, for mineowners; but how 
furiously they would work for the ‘Nation’! Why, 
swagger like this can hardly take in the smallest pit 
boy.” On the subject of the Sankey Report, he tells 
the unions that they are “ being bamboozled by a 
juggling use of names and phrases. If you want 
bureaucracy, say so. {If you want mines for the 
miners, speak out. That is plain Bolshevism.’’ But 
it is when Mr. Harrison comes to direct action that 
his straight left—or would it be more correct in this 
connection to say his “‘ hook to the jaw ”’ is used with 
most “‘ deadly effect.” “When we come to what is 
called ‘Direct Action,’ that is terrorism—to pass from 
rotten economics to a dastardly crime—you who are 
about one-tenth of the nation in voting power want 
to put more money in your pockets, and think an 


_Act of Parliament of your own making will do it for 


you. So, if twenty millions of free electors do not 
accept your Bill, you intend to strangle mines, rails, 
docks, so that infants may die, business may be 
suspended, wages stopped all round—and general 
‘hell given them.’ Given to whom? Why, to your- 
selves and your own kin!” ““ You know very well,’ 
he continues, “—or rather your leaders know, but 
they hide the truth—that you are now living on doles 
—i,e., on charity. Your labour does not produce the 
value of what you receive in payment. Most of your 
living is paid for by others. . . You are being 
maintained by a gigantic system of outdoor labour 
relief! And yet you want to plunge into a huge 
eight thousand million deal—the cost of compensation 
to capitalists—and throw trade into a gambling 
chaos.” It is good now and again to give blunt facts 
in a blunt way; to quit arguing philosophically, to 
‘drop the items and give the tot,” to fire off conelu- 
sions and omit the -of reasoning by which they 
have been reached. Fabians, high-brows and intel- 
lectuals may deplore the unseemly directness of Mr. 
Harrison, they’ may ‘depretate: the violence of his 
methods, and remind him. that whatever may be 





0 


Cho. 


Car. 
lage 
Ows 
Jen, 
ned 
ain, 
r of 
ous 
hot 
his 
for 
the 
us 
us 
leh 
ike 
ho 
1? 
on 
aT 
en 
ne 


he 


wn 


Marca 12, 1920 


THE ENGIN EER 


277 








—_—— 


permitted to other ladies, the prejudices of Mrs. 
Grundy must be observed where Truth is con- 
cerned and her appearance! in) her’ conventional 
attire cannot be tolerated. But other people who do 
not care to smother common sense in a “‘ smoke of 
words” will rejoice that someone has been found to 
tell labour the truth in the fewest possible syllables, 
and to express the general sentiment with an energy 
and directness that few others can and none dare 
command. 





* * * * * 


ie No one who has given any thought 
a to the elections of Members of 
Council Council of our engineering institu- 

Con tions can feel satisfied that they 

are conducted in the best possible way. In the hands 
of the Councils rests the welfare of the institutions, 


and it is they who ar@ responsible for such progress ; 


_or for a ose 
ss, then, members 


as the institutions ma 
as they may display.” Um 
content to regard the of these ee 
as complete when they Rave conferred 4 
_ are duly elected and pay their ann sf 
ght to put certain symbols after their acti, the 
importane e of having the right men on the Councils 
is manifest. Yet what do we find? This, that only 
from ten to fifteen per cent. of the members return 
their ballot papers, and that the remainder exhibit no 
interest whatever in- the result. This carelessness 
about a matter of such great importance is deplorable, 
and on several occasions: we have urged that steps 
should be taken both to. awaken members to their 
responsibilities and to place the eleetions on a better 
footing. Much of the indifference is, we are con- 
vinced, the resulé of ignorance. Members do not 
know why they should eleet¢ertain men in preference 
to others, and henge’ a, vote aeetie none er, worse 







still, strike out those nam nearest the end of an 
alphabetical list ! ‘We haw dba that should 


be taken to inform the electors of certain In 
the first place, where members. of them- 
selves for re-election sortie indication of the zealous- 
ness with which they have performed their duties 
during the preceeding year should be given, and in the 
second, where new members are nominated, a brief 
outline of their qualifications should be presented. 
We do not think this is all that can be done te’give 
life to the elections, but it is: the first\and,most.im- 
portant step. For its recent election the Institution 
of Automobile Engineers aeted ‘on our and, 
we are glad to know that the result isexeellent, The 
ballot papers contained @ brief outline of the qualifiea- 
tions of all candidates for the Council and a record of 
attendances—in percentages—at Council and Com- 
mittee meetings. The électors were therefore given 
some facts on which to.base their choice. As a result 
the number of ballot papers returned ‘rose to nearly 
40 per cent. of those sent out, and when we eontrast 
the names of re-elected members with their records 
of attendance it is clear that this factor has been 
given the weight it deserves. Three candidates who 
never appeared at Council or Committee meetings 
were rejected, and in the two cases where men 
with poor records for attendances were never- 
theless returned we have only to glance at their 
qualifications -to find the reason. We congratu- 
late the Institution very heartily on this issue. It is 
particularly gratifying to us, because it verifies our 
anticipation and it fortifies us in our resolution to 
continue to press for a reform which is so obv lousy 
beneficial. 

* * * * * 

Ir cannot be said that the resist- 
ance which many trades unions are 
making to the training of ex- 
Service men is either ineompre- 
hensible or illogical, but it is, nevertheless, very 
deplorable and very injurious. The unions can 
never get out of their heads that there is only a 
certain amount of work to be done inythewworld, and 
that if they permit the number of skilled men to 
increase beyond a certain rate: unt : i 
follow. It is on this hypothesis: that t 
apprentices is settled, and pas 
responsible for ‘ ca-canny ’) and — 
We must not forget that i 
is the nightmare of the a 
constant dread of trade 
endeavours to ward off ffem itself 
adjusting the numbers engaged i 
lowest possible figure. ndemna ti 
must be tempered by our app 

of view. The action of egeh 1 
selfish—but that is a commor 
there is no escape. 


Ex-Service Men 
and the 
Unions. 










pny 


at present, refuse to allow bs ‘ranks to be recruited 
by ex-Service men, then unemployment for those 
men must follow, and though each union*may. be 
able to congratulate itself that the men do not belong 
to it and do not fall as a charge upon its out-of-work 
benefits, the result in the long run is the same. It 
may be said that the unions could avoid the financial 
stress to which we have alluded by refusing to accept 
ex-Service men as members, but they are not likely 
to see the mattér in that light, for the plain reason 
that at some time or other ex-Service men may get 
jobs which would have fallen to unionists. 

We have put the case for the unions because it is 





; 








only fair that their attitude should be understood, 
but at the same time we must deprecate their action, 


quota. Would it not, we ask, be easy in nearly all 
works to arrange lectures illustrated by the lantern 


both/as inhuman and as unéconomi¢ad.) It is inhummanj|or cinema; or demonstrated by models or actual 
because it makes men who served their country | machines in which the duties of every part would be 


suffer a double. sacrifice. and it. is. uneconomical 


because many trades could now, and will in all pro- | principles involved in the design ? 


explained and some outlines given of the general 


An hour taken 


bability for some years to come be able to, support | but once a month—twelve hours a year—from work- 


many more men than are now engaged in them. 


ing time would be sufficient. and we are confident 


Finally, it, in a measure, smacks of just that kind | would well repay the cost. Who can say how far the 


of “ tyranny ” which labour protests so loudly against. 
Labour insists that there should be equal opportunity 


restlessness of Jabour is due to the uninteresting 
nature of its work—work which could in many cases 


for all, and yet refuses, in a case where one would |be made interesting by the simple expedient of 


have thought there are most reasons for concession, 


explaining its object ? We have to face the fact that 


to concede to its fellow- workmen the very right |labour is not what it was of yore. Education has 












which it demands f 





put 
68 ing the war by Mr. Cecil 
alton. He veal so far as to advocate that boys and 
girls should be taught a single trifling operation and 





stimulated the intellect, and if that intellect is not 


ful and safe channels it is prone to 
n dangerous and unprofitable fields. 





> Obituary. 


JAMES PROCTER. 
WE regret to have to record the death of Mr. James 


that until they had grown grey in the service they : 
should do nothing else. The only defence he could Procter, which took place suddenly at Halesowen, 
offer for ¢his demoralising .method—apart from its hal eregger Tine ay > etait eles rem 
a ; nla | 88 born a gan_in- Lan 1 
Damic etliciepey wag tammmch promaency After a general education he was apprenticed under 


be attained that hours of labour.could be 


the Haigh Foundry Company, 


uced that longer relaxation | P 
sho sores up pga daily Sige i se ae at Wigan, and after serving the usual apprenticeship 
mechanical toil. Economic efficiency, let us say once he remained for a number of years in the service of 
more, even though it could be attained by such means the company, during which time he designed and made 
—which we ask leave to doubt—would be bought at | Various blowing machines for blast-furnace work, 
winding engines, rolling mili engines for iron and 


far too high a price. It is a treasure not | 
unless it is accompanied by 
it impossible to conceive that 
women could remain ‘eon: 
healthy, consistently- 







semmers treat Atoprmeneed 


clement bad se tl steel. works, pumping engines, &c. 


undertakings 
Epes ct men or installation of the first raibrnill 


¥ | and North-Western Railway at e. 


Amongst the 


in which he was interested was the 
i for the London 


Mr. Procter, who left the Haigh Foundry Company 


cay maith ogg ae ‘more than t pte Reee to take up an appointment with Stevensons, Limited, 


a day, but day after day, year in and year out, to 


of Preston, which was at the time engaged in making 


perform ti ich, while it might 
some aan of a prt “toed worn a bs i = blast-furnace and steelwork plant, gas producers, &c., 
was, after some nine years at Preston, appointed to 


the intellect. We say again, as we have before said, 


the position of, chief mechanieal engineer to the 


that if the principles of rapid production require the | 7. : 
‘ : = ees Lilleshali Company, of Shropshire, the well-known 
repe' | ra hen; pany, pshire, th 
ep amp © pees es Sane Sean the old-established concern which is making cold-blast 


“those operations by 

ical means, to 7 human Jabour on them 
is a disgrace to our h “We know, alas! that 
many and many of the pe SA which our “ civilisa- 


power of invention to 


pig iron to this day. 


Mr. Procter was thereafter responsible for modernis- 


ing, re-equipping and rebuilding the large engine 
shops 


of the company, and for the designing and 


tion "demands are A Sheep, Derssieaeon- building | of high-powered pumping machinery, colliery 


ditions, but we hope in time to see them fall into 
disuse, and until that better age comes we urge em- 


workpeople ; to change them fro’ 


‘and mining plant, as well as blowing engines, rolling 


mill engines; iron and steel plant, gas producers, 
ployers as far as ponte do to give variety to their Biesiiens te pee! Pag 


es, &e. He was generally 


nS Peete another : reputed to have been concerned in the design and 


poe ss a great deal Bye es > ge tke = construction of more blast-furnace blowing engines 
seen girls in the first six days of ‘their training.” said than any other living Englishman, and in various 
districts of Great Britain and on the Continent may 


Mr Harry 1 
issue of the Journal of the E 
delphia, ‘ 


"Club of Phila- 


‘ipper, gf eh copa Areg anuary be seert 


-andéconomically working blowing 
engines constructed by the Lilleshall Company. He 


“become hystertont <i peed os remodelled Various iron and steel plants at exist- 


out, who absolutely became sick, due to the very high ing. WE ie far as he.could perauade proprietors to 


tension of that constant necessity for repetition at a 
single given second, and you know how they must 
relax in order to get away from it when they get out. 


go. He was, it is said. the first engineer in England 
to pay America the compliment of constructing blow- 
ing engines with mechanically controlled valves. A 


The intensity of their emotional relaxation on the P ° . 
side is th ae ecessi : very fine pair of the Reynolds Kennedy Corliss vertical 
ee i he ee ee = preepetee of blowing engines, which he designed, can be seen at the 


nature to get.away from that intensity of concen- 


Lilleshall Company’s Priors Lee Blast-furnaces, in 


tration in their work. I do not believe that is good Shropshire. 


production. 1am sure it is not good human produc- 
tion, and I do not believe it is making a race of men 
who. are more capable politically for: self-discipline, 
for self-government, and for real sound judgment.” 


In more than one works during | (ry, te 


Ww. the wa: uction creased 
terri <by the stple expedint of elling 


workpeople together now ae 
Geko mie pelo ‘soem 







because hea Pring i 
no reason at all, 
why all the workpeople 


yet et ome of eae i 


humblest rivet boy, should not eng something about | Brussels, up till June 
fact that the premi 





more, then, must it be irksome to adult intelligences, 


| engineer 

which he held right up 
was for many years @ member of the Institution of 
Mechanical 






Nine years ago Mr. Procter went to Halesowen and 


took up a position with Walter Somers, Limited, as 


with charge of the drawing-office, a position 
to the timeof his. death. He 


was a member of the Iron and 
and a member of the Council of the 


ee 3 and Steel Institute. 
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“TRIALS OF PALM OIL AND HEAVY 
‘Dolonisl Office has decided, at the request 
_to delay till next July the trials of colonial 


ea aay > oil or heavy petroleum, that were 
the middle of April. Applications to 


enter pe: oe oe oe can therefore be made to the Ministére 
people in*a factory, down to the | des Colonies (8 Direction-Agriculture), 7, Rue Thérésienne, 


.. Attention is attracted to the 
0 the two best tractors of each 
>t! ndition that the tractors 
iving every satisfaction to 
f 15,000f. and 10,000f. respec- 
“the two best tractors using 

jums of 5000f. and 3000f. 












sstabic. oil: an 
respectively willbe awarded to the two best tractors 
burning 


fuel oil or ‘some similar grade of heavy petroleum 


and by how much must the absence of such knowledge | residues. 


tend to dwarf and stunt the growth of a lively intel- 
lect ? A fair number of engineering works, 
are glad to know, have schools through which tra 
lads must pass, and there is thus being bred up a race 
of mechanics who understand the object of the work 
on which they are engaged; but it is not always 
possible to arrange classes of the kind, and even where 
they exist there are always a great many of the work- 
people who for one cause or another are ignorant of 
the finished product to which they contribute their 
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ERRATUM. 





Tarroa.—In the notice of the launch of the Tairoa 
‘Given in our issie Of March” Sth, we~ stated in error that the 
quadruple-expansion engines of the vessel were constructed 
by the shipbuilders. We should have said that they were con- 
structed by the North-Eastern Marine Engineering Company, 
Limited, 
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FOUR-CYLINDER HOT-BULB HEAVY OIL ENGINE 


W. H. ALLEN, SON AND CO., LIMITED, BEDFORD, ENGINEERS 


(Por description see opposite page) 
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HOT-BULB OIL ENGINE 


W, H, ALLEN, SON AND CO., LIMITED, BEDFORD, ENGINEERS 













































































“Tue Enaiweer’? 


A New Crude Oil Engine. 


Wirn the object of utilising some of the new plant 
which was installed at the Queen’s Engineering Works, 
Bedford, for the purpose of coping with Government 
orders during the war, W. H. Allen, Son and Co. have 
recently undertaken the manufacture of a heavy oil engine 
of the hot-bulb type, designed by Messrs. 8. Z. Hall and 
A. V. Clarke, of Westminster, which, though it does not 
differ radically from other successful designs, possesses 
several valuable features. 

We recently had an opportunity of inspecting several 
of these engines at work, and were struck at the outset 
by the satisfactory manner in which they would*continue 
to run at no load even when operating on heavy residual 
oil. The reason for this satisfactory performance at 
light loads is ascribed largely to the form of the combus- 
tion chamber, which, as will be seen from the line drawing, 
is of a more or less spherical shape, combined with the 
system of injecting the fuel oil. In regulating the injection 
to suit the load, the governor not only varies the quantity, 
but also the time of injection, so that at light load injection 
may take place as much as 50 deg. before the dead centre, 
with the result that there is ample time for the fuel to be 
vaporised before explosion takes place. A's the load on 
the engine increases, the injection begins later in the com- 
pression stroke until at full load it occurs between 30 deg. 
advance and the dead centre. Another feature which 
influences the ability of the engine to run at-light loads 
is the complete manner in which the charge is compressed 
into the combustion chamber at the top of the stroke 
by the reduction of the cylinder clearance to a minimum. 
The experience of some six months has shown that single 
and doublg-cylinder engines of this type will run for any 
length of time at no load, while the four-cylinder pattern 
will keep going for at least -half an hour. The reason for 
the four-cylinder engine not, comparing so favourably 
in this respect with the two-cylinder is,:of course, found 
in its relatively higher mechanical efficiency and corre- 
spondingly smaller amount of fuel used at no load. 

The fuel is injected into the cylinders by means of 
separate pumps, operated in the case of the one and two- 
cylinder engines by means of a single excentric, Where 
there are four cylinders, however, two. excentgics are 
employed to operate the four separate plungers. Govern- 
ing is effected by varying the throw of the excentrics. 
At the same time, their angular position with regard to 
the crank shaft is varied to produce the advance in the 
time of injection already mentioned. 

_ An interesting point in connection with the fuel injec- 
tion system is the remarkably high pressures necessary 
in the oil pipes,. At the time of injection the pressure in 
the cylinder is only some 160 lb. per square inch, and yet 
@ pressure of approximately 1000 1b. per square inch*is 
necessary to spray the oil into the cylinder. FOf course, 
the duration of this pressure is very short, but it never- 


theless necessitates all the parts in connection with the 
fuel pumps being of very substantial design. There is a 
considerable amount of lost motion between the driving 
tappets and the plungers of the fuel pumps, so that the 
pump acts very much as if it were struck with a hammer 
and very effectively sprays the fuel. This arrangement 
possesses the advantage of permitting the suction valves, 


Swain Sc. 


some other makes. Thus, the four-cylinder” engine— 
which we illustrate—develops 100 brake horse-power, 
with cylinders 94in. by.1lin., and weighs 122 ewt. An 
engine with a single-cylinder of the same size gives 25 brake 
horse-power for a weight of 48 cwt. 

In common with all the engines built at the Queen’s 
Engineering Works, these oil engines have been provided 
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which are in pairs in tandem, to sett down on their seats 
before being subjected to the full pressure. 

In general design the engine does not difier radically 
from. other two-stroke cycle engines burning heavy oil. 
It is, as will be gathered from the engravings, of sub- 
stantial proportions, but the metal has been so disposed 





that the weight is, if anything, slightly less than that of 


CYLINDER AND PISTON 


with. a very thorough system of lubrication. The main 
bearings have a pair of oil rings each'.and a sight feed 
lubricator, which has been specially designed for the 
purpose, is used to supply oil to the pistons, &c. This 
lubricator—plainly shown in the engraving—is operated 
from the pump gear by.a ratchet mechanism, and works at 
a quite reasonable speed. A characteristic feature is the 
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use of two plungers to each feed. One of the plungers 
draws the oil from a reservoir and delivers it to a sight 
feed, from which the oil flows to the other plunger and is 
then forced to the part needing lubrication. 

The gudgeon pin secures its lubrication by scraping oil 
off the cylinder wall. 1t will be noticed in the line drawing 
of the single-cylinder engine that the pin is shown hollow, 
and is fitted with a bush at one end. lush has an 
upwardly turned lip which fits against the cylinder wall 
and scrapes off enough oil to i¢ate the pin; This 
drawing also shows the ample proportions of the main 
bearings. The bearing on the end of the.c: shaft 
is of the same dimensions as that on the fly-wheel, side, 
in order to reduce the number ef Spare parts ary. 

The air for scavenging the cylinders is, as usual with 
this class of engine, provided by the compressive action 
of the under'side of the pistons in the crank case. “It, flows 
through the bed-plate on its way to the crank case, and 
thus produces a quite iable cooling effect on the 
main bearings. The air is carried upward from the base 
by an external trunk and enters the crank case t 
steel plate valyes. Theindicatordiagrams which we repro- 
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CYLINDER AND CRANK CASE CARDS 


duce show the high Yolumetrie efficiency of the pumping 
action, which, of », is largely accounted for by the 
effective exhanst asd consequent rapid reduction in the 
pressure in the cylinder at the end of the working stroke 
to that of the atmosphere. There is a floating ring on the 
crank shaft which makes an air-tight joint with the casing 
regardless of the alignment of the shaft. 

On the océasion our visit to the makers’ works, two 
of the engimeés were eoupled direct to dynamos, and their 
output was dissipated in water rheostats... It was thus a 
simple matter to vaty the load on thé engimes, and we 
studied their behaviour as regards speed and surety of 
firing over a wide range.of load. The variation in speed, 
both momentary and ‘persistent, when full load was 
thrown on @r off was within the usual limits specified for 
lighting sets, and the engines would easily 20 per 
cent. of,everload without slowing up. At this load, 
however, the smeky nature of the exhaust showed that 
the limit had practically been reached when all the fuel 
possible was being burnt by the air available in the 
cylinder. Variations in the load between the values 
usually experienced in actual working conditions had no 

. appreciable effect on the speed of the engine. 

Starting is effected by compressed air, or exhaust gases, 
drawn from a receiver, the starting valve being fitted to 
but one cylinder in multiple cylinder designs. The dome 
of the combustion chamber is, as usual, heated by a blow 
lamp before starting. 

A noteworthy feature about the engine is the rapid way 
in which it has been evolved. The first drawing was made 
on May 19th of last year, and by September 29th a single- 
cylinder set of 25 horse-power was running at full load. 
After this engine had been running for eight weeks, it 
was dismantled and submitted to the inspection depart- 
ment of the works. The examiners reported that every 
part was still exact to gauge and in a condition equal to 
new parts. 

It is proposed to construct these engines with cylinders 
of four different dimensions, and group the cylinders 
together to form units of the fequired power. Thus, one 
size is 9}in. bore by llim. stroke, and running at 375 
revolutions per minute, each cylinder gives 50 horse- 
power. The next size is 1}4in. by 13in‘, and the output 
35 horse-power at 325 revolutions per minute. Each 
cylinder, 13Zin. by 15in., gives 50 geal tg when work- 
ing at 275 revolutions per minute, and the size, 
80 horse-power, has a cylinder 16}in. by 17}in., running 
at 250 revolutions per minute, so that units as large as 
320 horse-power can be made with four cylinders. 

The makers say that the fuel consumption of these 
engines is approximately half a pint of petroleum per 
brake horse-power per hour, and that they will work on 
almost any good quality crude or residual petroleum, 
or shale ol having a specific gravity not exceeding 0.95, 
which is free from acidity and impurities. Provision is 
made for warming the heavier oils. 








Inter-Imperial Wireless Communi- 
cation. 


A COMPREHENSIVE scheme of wireless communications, 
capable of serving the needs of the whole British Empire, 
has been prepared by Marconi’s Wireless Telegraph Com- 
pany, Limited, and submitted for consideration to the 
Government Sub-committee dealing with this »subject: 
The principles which it is suggested should govern the 
drawing up of an Empire-wide scheme of wireless com- 
raunications include the following :—(1) That such trunk 
routes and branch routes be provided as will erable 
England to obtain wireless communication with any part 
of the Empire. (2)That any part of the Empire be capable 
of communicating with any ship suitably equipped with 





modern wireless receivers, in whatever sea she be ; roughly 


speaking, between latitude 60 N. and 508. (3) That no 
submarine cable be relied upon to form part of this net- 
work of eommunications. (4) That the use of land tele- 
graph lines be, as far as possible, avoided ; and that these 
lines be restricted to the p ge of messages between 
the public and the nearest wireless station. (5) That, 
where alternative routes are available, such as between 
England and South Africa, vié the east coast or west, coast; 
both routes be provided. (6) That, on the trunk routes, 
automatic transmission and reception at a speed of not 
less than one hundred words per minute be provided, 
and that separate transmitting and receiving Stations be 
erected, in order that the service may be duplexed, #.e., 
available for simultaneous transmission and re¢eption. 
In order to construct the wireless network in accordance 
with these principles, the company proposes that no main 
trunk station be required to communicate with more 





‘than one corresponding station, and that in consequence 


each country be provided with a separate trunk station 
for each route to which it forms a terminal. Again, in 
@ country which forms the terminal of more than one 
route, the various trunk transmitting stations would be 
erected as close together as avoidance of mutual induction 
will allow, and that consequently there would be only 
one trunk transmitting area in any country. In con- 
— with this area, smaller transmitting stations would 

erected, to serve as main feeder transmitting stations, 
and that they would be situated within one main feeder 
transmitting area. 

As regards control, the main trunk transmitting area, 
the main feeder transmitting area, and the main receiving 
rea would be operated by means of underground cables 
from a central control office situated in a convenient 
telegraph centre of the country—e.g., London, in the case 
of England. Both the trunk and feeder stations would 
employ continuous, or ‘‘ undamped,”’ waves for the trans- 
mission of signals. It has been mentioned that each trunk 


station and main feeder station should communicate with 
‘only one corresponding station. i ; 


Sueh 
would have to be conducted on a fixed wave soneth a 
the whole question of allotment of wave lengths, with 
view to enabling the requisite number of stations to work 
without mutual interference, would necessitate the most 
careful consideration. This matter is clearly an inter- 
national one, as the ranges of stations are now so great. 
‘The company considers that it is of the greatest 

that a claim should be made at the earliest possible moment 
to the various waves required to carry out this service. 

Returning to the system of transmission to be em- 
ployed, it is remarked that the extensive employment of 
continudus waves has, until recently, been restricted, 
owing to lack of suitable methods of generating them. We 
have limited to the timed spark and the arc. Neither 
of these systems is very efficient, and each has its own dis- 
advantages. Although, therefore, both systems, in the 
absenee of any other, have proved of inestimable value 
in the development of continuous wave telegraphy, they 
ean no longer be recommended, in view of the rival claims 
of the high-frequency alternator and of the valve. Such 
era strides have been» made in the development of 

ves, and in their application to high power working, 
that apparatus is already being assembled capable of 
dealing efficiently with an output of 100 kilowatts. The 
corresponding aerial power is confidently e to be 
75 kilowatts, and the design of the set is such that it can 
readily be adapted to three or four times this power. The 
figures given are only limited to the value quoted by the 
capabilities of the power plant to be ysed for this trial. 
Recent research with a view to the reduction of the total 
effective aerial resistance, without loss of radiation, leads 
to the expectation of an aerial current of upwards of 
300 ampéres. 

Separate aerial systems are essential for the several 
receiving stations on one site. The newest methods of 
reception invented is the Franklin aerial, which is a 
development of the now well-known Marconi-Bellini-Tosi 
direction finder. Owing to the ability of the Franklin 
receiving system to reject signals arriving from practically 
any direction other than that from which it is desired to 
receive, any number of receiving stations may be located 
on one site. 

The routes and branches proposed by the company 
are as follows:—(1) England to India, and thence to 
Singapore, Australia and New Zealand, with a branch 
from Singapore to Hong-Kong. (2) England to Egypt, 
and thence to Fast Africa and South Africa. (24) England 
to Egypt, and thence to India, Singapore, &c. (3) England 
to West Africa, and thence to South Africa, with a branch 
from West Africa to South America. (4) England to West 
Indies. (5) England to Montreal, and thence to Vancouver. 
(6) Australia to Vancouver. — above routes would 
necessitate five iain trunk stations in England; three 
similar stations in Egypt and India; two stations in 
East Africa, Montreal, Vancouver, South Africa, West 
Africa, Singapore, and Australia; and one station in the 
West Indies. In addition, West Africa and Singapore 
would each be provided with one auxiliary trunk station 
to connect West Africa to South America and Singapore 
with Hong-Kong. Australia would be linked with New 
Zealand by one of the main feeder stations. 

Numerous feeder stations are also required, and in order 
to give a rough idea of the magnitude of the scheme, 
and also to establish a basis for the calculation of per- 
sonnel to be provided for, the fe figures are tenta- 
tively submitted :—30 main trunk stations, 50 main feeder 
stations, 100 local feeder ons;.and 200 small local 
stations. On this basis the ny includes in the pro- 
posals an estimate of the c personnel required to 
operate the network. 

The company includes with these proposals its offer 
to construct, maintain and operate the system entircly at 
its own cost, and to pay yearly into the Treasury of each 
Government, in whose territory one or more stations may 
be situated, a sum equal to 25 per cent. of the net profits 
éarned by the said station or stations. On the expiration 
of a period of thirty years, dating from the inauguration 
of any wireless service comprised in the network, the 
stations conducting such service would become, if 80 
desired, the property of the Government concerned, free 
of any payment. It is noted that the company guarantees 
to complete the trunk stations within a period of three 
years from the date on which permission to commence 
work is given, The Goyernments concerned will also have 





Association 


as 
the right to take over the stations at any time under 
certain terms of payment. ‘The offer is made subjcet to 
certain conditions, including the right of the company to 
extend the system to foreign countries to any extent ‘and 
on any terms that may be commercially advantageous 
provided that Imperial traffic shall invariably have pre. 
ference over foreign traffic. The Government woulq 
have the right to take over the control of the stations 


‘during any period of war or national emergency, 








INSTITUTION OF NAVAL ARCHITECTS. 


ANNUAL MEETINGS PROGRAMME. 


Wi , March 24th.-—Morning meeting at 11 a.m. (1) 
Annual report of council ; (2) election of officers and council . 
(3) election of new members, associate members, associates, 
and students; (4) appointment of scrutineers for the nex; 
annual meeting ; (5) presentation of the Institution Gold Meda} 
and Premium; (6) address by the president, the Right Hon. th. 
Earl of Durham. Papers: (1) ‘‘ H.M.S. Hood,” by Sir Eustace 


@ ; (2) “ German Submarines,”’ by Mr. A. W. John: : 
(3) * el periments in connection with Submarine War. 
fare,” by Mr. G. S. Baker. 

i March 25th.—Morning meeting at ll a.m. Papers; 
(4) “ on our Economic Position as a Shipbuilding Coun 
try,” Bir Alfred Yarrow, Bart.; (5) “‘ Further Notes on the 

af C ” by Mr. J. Anderson; (6) 


argo 8 

“ Freeboard and Strength of Ships,” by Dr. J. Bruhn. Afternoon 
meeting at 3 p.m. Papers: (7) “ The Stabilisation of Ships 
by means of scopes,” by Mr. P. R. Jackson: (8) “ Yawing 
of Ships Caused by Oscillation amongst Waves,” by Professor 
K. Suyehiro. mvening meeting at 7.30 p.m. Papers: (9) ‘ The 
Effect of Size upon Performance of Rigid Airships,” by Mr. 
C. I. R. Campbell and Mr. C. H. May ; (10) “‘ The Effects of 
Holes, Cracks, @nd other Discontinuities in Ships’ Plating,” 
by Professor E.G. Coker and Mr, A. L. Kemball. 

Friday, March 26th.—-Morning meeting at 11 a.m. Election 
of new ee members, associates, and students, 
Papers : a xperience and Practice in Mechanice! Reduc- 
tion Gears in Warships,” by Engineer-Commander H. B. Tostevin, 
R.N.; (12) *‘ The Dalensing of Rotors and Determining th 


Posi d Amount of the Balancing Weights,”’ by Mr. J. J. 
ing-Salter : (13) ‘ Turbulent Fluid Motion and Skin Friction,” 
by essor T. H. Havelock, F.R.S. 








Income Tax anv Screncr.-~-A joint committee of the Britis! 
of Chemists, the Institute of istry, and the 
National Union of Scientific Workers is putting forward the 
claim that the following should be treated as a charge 
against income in arnving at \ @f those who earn 
their livings cither by purely scientific pursuits or by the appli- 
cation of science to industry :—(1) Subscriptions to scientific and 
technical societies, libraries and periodicals ; (2) purchase and 
renewal of scientific and technical books, instruments, apparatus, 





chemicals, and other materials ; (3) rent and expenses of labora. 
tory or 3; (4% in other expenses incurred in 
a’ i ~ gs or congresses; (5) provision of 
a pm e ing and. of clothes damagedsin the course 
of employment ; (6) other expenses incurred in the course of 
research. uiries. should. be addressed to Bedford House, 


York-place, London, Ww. 


Execrricat Trapes Union, Lonpon.—Agreement has now 
been arrived at as between the London members of the Nationa! 
Federated Electrical Association and the London District Com- 
mittee of the Electrical Trades Union as to rates and working 
conditions, The agreement, which was signed by both parties 
on Friday, the 27th ult., makes the rate now payable to a fully 
qualified electrician 2s. 3d. per hour, and assistants over 2! 
ls. 9d. per hour, the men to get from home to job and from job 
to their homes in their own if the job is within the agreed- 
upon area, namely, 12 miles from Charing Cross and within 
12 miles of the employer's office. A joint committee has been 
set upto adjudicate on any disputes that might arise as between 
the parties, also as to the interpretation of the rules, and to 
consider, for submission to the parties, any further rules which 





might be suggested. The signing of this agreement will, it is 
hoped, do away with the friction that has existed for many 
years bet the bers of the E.T.U. and their employers. 


Tue Inpustriat League anp Covunctt.—The Industrial 
League and Council, in order to cope with the tremendous 
increase in the work it is called upon to do, has had to remove 
into more commodious premises. The Executive Committee 
of the League has been fortunate indeed in being able to acquire 
@ fine suite of rooms at 82, Victoria-street, S.W. 1, and on March 
3rd_ the leaders and pioneers of the movement assembled to 
officiate at the opening of the new premises. The Right Hon. 
G. H, Roberts and the Right Hon. J. H: Whitley, the joint 
Presidents of the League, in conjunction with the Bishop ot 
Birmingham, whois Presidentof the Birmingham Branch, received 
the guests as they arrived and conducted them over the offices, 
and the Right Hon. G. H. Roberts afterwards presided over the 
gathering which took place in the board room. The company 
afterwards lunched together, and, replying to the toast of “ The 
Industrial League and Council,’’ Mr. Robert Young said the 
influence of the isation was growing steadily among both 
the workmen and employers. 


DEPARTMENT OF OvERSEAS TrRapE, Visits To INDUSTRIAT 
CENTRES.—. ts have now been completed for the 
iodical dispatch of officers of the Department of Overseas 
rade, having specialised knowledge of particular trades, to the 
more important industrial centres throughout the country for 
the purpose of ee om a ent more directly into touch 
with provincial firms has been possible hitherto. With the 
co-operation of the Association of British Chambers of Com- 
merce the necessary facilities will be provided by the local 
Chambers of © to enable the representatives of firms 
desiring to export British goods to interview the officers of the 
rtment in their own locality This arrangem®nt, it is 
an will Me wey the rca nara of travelling to London 
or the purpose of consulting Department on matters con- 
nected with overseas trade. “It is intended that the visits of 
officers shall be monthly and will extend in each case over « 
period of about five days. Birmingham has been visited during 
the present week, and. the, following programme has been 
arranged for the next two months ;—Manchester Chamber of 
Commerce, March 15th to 19th; ow Chamber of Com- 
merce, March 22nd to 26th; Sheffield ber of C ce, 
March 29th to April Ist; Bradford Chamber of Commerce, 
April 12th to 16th ; North Staffordshire Chamber of Commerce. 
Tunstall, April 26th to 30th. ‘The officers visiting the centres 
named will deal with inquiries connected with overseas trade 
possibilities and conditions, and as far as may be possible will 
discuss. such matters as the following :—(1) Contracts open to 
tender ; (2) overseas demand for particular goods ; (3) importers 
of various goods in overseas markets; (4 agencies for British 
manufacturers; (5) général conditions obtaining in overseas 
markets including best method of marketing and ‘distribution. 
credit conditions, terms of payment; nature of competition and 
best methods of i same, &c.; and (6) shipping and 
transport. It is further hoped that these visits may be the 
means of enabling the to keep abreast of local indus- 














trial deyelopments in, their bearing on overseas trace, 
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Provincial Letters, 


THE MIDLANDS ‘AND STAFFORDSHIRE. 
(Prom our own Correspondent. ) 
Iron Follows Coke Up. 


Last week's advarice of 5s. a ton in the price, of 
coke, notified by South Yorkshire and Derbyshire pro- 
ducers, to which I directéd attention in your ** Latest 
News ” column, has thrown iron and steel prices once more 
into the melting pot. Thé advance in coke involves a big 
addition to selling prices of iron and steel, increasing with 
each stage of manufacture, It is almost impossible to 
say what the ultimate price to be paid for any class of 
material will be with one or two exceptions, But con- 
sumers are content to leave the matter in suspense if they 
can only secure deliveries, “Remarkable premiums are 
rumoured to have been paid to secure the acceptance of 
orders. These amount inwome:cases:to £3 and ‘£4-on bars 
and gas strip. Many ironmasters are declining to quote, 
in view of the large arrears they already have on their 
order books. ‘Additions’ of from 25s, to 30s. in bars and 
some other descriptions’ of manufactured iron and in 
finished steel are being disctissed’and are expected to’ be 
declared before this week is out, but at the time of writing 
the exact extent of the advances is not known. Even 
this week’s advances will not mark the limits if the smelters 
further raise their demands as they threaten to. Already 
Northamptonshire smelters have’ announced’ an advance 
of 5s. per ton, and give notice of their intention again to 
advance prices by 7s. at the beginning of April. One reason 
assigned for progressing by two stages is that there is a 
number of coke contracts running till the end of the current 
month that will be exempt from the increasé. Another is 
that the furnace owners have to protect themselves against 
advancing costs in details unconnected with coke. Stafford- 
shire pig iron has been advanced 7s. 6d., making part- 
mine £10 12s. 6d. and foundry iron £11. Probably the 
April rise will be a further 5s... In. the finished iron branches 
only small orders are being placed, but that is because of 
the limited resourees of iphoddcars; and not on account of 
the reluctance of consumers. Buyers are ready to pay 
as much as £27 for “ Crown" bars and for iron strip 
£27 10s. Puddled iron—bars and billets—at £19 10s. 
to £20 have been rded as unremtneérative, and makers 
have been confining their limited otitput to distribution 
among old customers.” Present’ price contingencies are 
this week unsettling prices ‘throughout a vast range of 
business, gravely handicapping manufacturers in quoting 
for orders both at home and abroad. Prices of galvanised 
sheets are stil! soaring: It is reported in Birmingham 
this week that at Glasgow galvanised sheets have ‘been 
sold as high as £60 per' ton. In thie district, although 
business is not now ac ‘6d, recent sales have been as 
high as £53 and £55. For the’ ‘most part millowners 
are restricting themselves to home orders. Enormous 
tonnages of business offered from India; South America, 
and continental néutrals are being turned down. Foreign 
buyers are greatly increasing the weight of their inquiries: 
In some circles it is evén' boasted that the tonnages on 
offer are from eight to ten times those which Birmingham 
exporters have been accustomed to handle. 


Welsh Steel Strike and Steel Market. 


The better news’ this week regarding the Welsh 
steel strike is earnestly \weleomed. It is abundantly 
realised here that if there was no chance of a settlement the 
tin-plate trade and sheet trade would be. brought very 
nearly to a standstill. Fortunately for this district, 
although about ten Welsh steel works were originally 
involved, the Ebbw Vale Company, which resumed 
operations after a six months’ strike at the beginning of 
the year, has been able to keep at work. Probably the 
largest’ contribution of billets to this district comes from 
that company. The whole strike-has been the more 
regrettable since the mer’s demand was not actuated by 
any inereased cost of living, but simply by the chance 
occurrence of a trade boom, which may be of short dura- 
tion, in one particular trade in the overseas business. 
Industry needs all the help it can get’ from the foreign 
markets to right the present adverse trade balance. But, 
if these sudden activities in individual branches are to be 
made the excuse by labour of enormously increasing costs 
of production in other industries, they are likely to be a 
very doubtful gain. An advance of 40 per cent. had been 
given to the operatives in the tin-plate industry because 
of the very high prices in the markets abroad and the steel 
workers demanded to be placed upon an equal footing. It 
is this week almost impossible to place orders for billets, 
while no assurance can be got with regard ‘to delivery. 
All offers to purchase have still to be submitted to the 
steel works, merchants being unable to! accept business on 
their own account. New price changes are ced 
in finished steel. The official minimum for angles has 
been raised to £21 10s. Black’ steel bars for export have 
been advanced £1 10s., making them £30; bright steel 
bars have been similarly advanced, being now £36. So 
upset is the steel market at date that prices generally are 
a matter of bargaining. An advance of £3 in bedstead 
angles has been notified. making ‘the price: £25 delivered 
in the district. A small consignment of American wire 
rods has recently come to hand, though they are not of 
the sizes mostly used in this district. They are, however, 
suitable for a few firms. © Ferro-manganese has been put 
up from £30 to £432 ts: 


Coke Advance and Pig Iron Position. 


Ever ‘since the Coal .Controller integvened to 
stop the huge diversion abroad of the indispensable raw 
material of hard coke the pig iton makers had been, warned 
that they might expect to pay a higher price... Last week’s 
advance of 5s. per ton: therefore came as no sort of a sur- 
prise.’ Pig iron makers. are now called upon to pay about 
double the amount for their supplies that they were paying 
a year ago. In addition to the increased demands’ of the 
ovens they have to meet the higher railway rates plus 
additional w hire... The latter charge’ is now based 
on mileage. Instead of paying a flat rate of 7d. or 8d. 
# ton per journey the hirer has to pay 1s, to-1s, 6d, up to 








50 miles and for journeys between’ 50 and 100 miles 2s. 
The ovens have been headéd off from avery profitable 
export’'trade by the Coal Controllér, acting in the interests 
of the iron and steel trades, and they are reéouping them- 
selves in some measure by putting up the price to the 
home consumer. At the) ,beginning..of the) year! they 
advanced the price 3s. 6d., making it 53s. 6d., as against 
the 40s! which was put on the article-when the trade settled 
down to the new post-war position on the removal of the 
control at the beginning of last‘-May. The new advanced 
figure, as I stated in last week's Latest News” column, 
is 58s. 6d. at South Yorkshire ovens. 


More Pig Iron News. 


In addition to the advances in pig iron noted at 
the opening of this letter, sellers of pig iron reserve the 
right to: make further advances in respect of any increases 
im wages or raw materials, and a special clause has now 
been introduced to secure proportionate increases for any 
shortening of hours which may take place. Pig iron pro- 
duction has for a long-time~been-restricted because of 
insufficient supplies, and numbers of furnaces in Derby- 
shire, Northamptonshire, South. Staffordshire, and East 
Worcestershire are idle in consequence. The market could 
absorb probably a third more than is now\coming to hand, 
and prompt steps will be taken to re-start furnaces as soon 
as supplies of coke are assured: ‘T'wo entitely new fur- 
naces are being built by the Willingsworth Iron Company 
and one by Messrs. Bradley and Foster at Darlaston, 
South Staffordshire. In North Staffordshire there are 
eleven furnaces in blast out of twenty-three and seven are 
being refitted or rebuilt. The Shelton Iron, Steel, and 
Coal Company is building a new furnace. Of the active 
furnaces in both districts fourteen are making forge and 
foundry iron and ten are on basic iron. 


Staffordshire’s Water-logged. Mines. 


The inquiry by the Coal Controller into the possi- 
bility of saving the waterlogged mines in South Stafford- 
shire has been postponed. Sir Richard Redmayne, 
formerly the Chief Mines Inspector of the kingdom, who 
is to preside, is, however, it is understood, busy with the 
preliminary work, and it is hoped this ‘problem may be 
decided with as little delay as‘ possible: The present 
position is peculiarly unsatisfactory from évery point of 
view. The fate of being drowned out, which has overtaken 
the Tipton area, may be the portion of the Stourbridge 
district and the Kingswinford district ‘unless compre- 
hensive measures are taken to fight the floods. Following 
an inquiry held last Easter the Tipton area was condemned 
by the Mines Drainage Commissioners and other interested 
parties as not being worth the cost which would be involved 
in unwatering the pits. But that there are valuable 
mineral deposits in the area which modern engineering 
could make available for the community is undoubted. 
A score or so of small owners who sunk:# little ‘eapital 
during the war on the faith of pumping operations being 
maintained by the Commissioners for a further ten years 
or so feel themselves aggrieved by the doom pronounced 
upon their property, and they hope for a reversal of the 
verdict by the coal control inquiry now to be held. “Mean- 
while they are lodging claims for compensation for the 
withdrawal of the pumping, which, they say, was promised 
by the Commissioners, who are a body appointed by Act 
of Parliament. 


Overseas Trade and Government Help. 


Birmingham manufacturers have this week been 
offered some ‘help by the Board of Trade in the conduct 
of export business. They have received a four days’ visit 
from one of the representatives of the Department of 
Overseas Trade to afford them information—if they care 
to ask the Department—upon détails with which they are 
not conversant. The Chamber of Commerce has been the 
venue of the interviews and the matters discussed have 
included such subjects as contracts open to tender, over- 
seas demand for particular goods, the importers of different 
goods in the export markets, agencies for British manu- 
facturers. The ever-increasing competition of other 
countries has rendered imperative a scientific study of 
the requirements of the world’s markets. This bringing 
the Department into personal touch with those for whose 
benefit it exists has the advantage that every aspect of 
a@ question can be examined. It was fitting that the visit 
should follow immediately upon ‘the conclusion of the 
British Industries Fair—Birmingham Section. Address- 
ing the Chamber of Commerce upon the benefits of the 
Fair since it' closed, Sir Hamar Greenwood, head of the 
Overseas Trade Department, said, referring to the imme- 
diate future, that he believed we had passed through the 
worst of our industrial troubles." We were justified in 
now looking forward to a period of expansion in trade 
such as the country had never before seen, subject to the 
qualification that strikes in vital industries did not wreck 
commerce. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


So far as the iron and steel markets are con- 
cerned, there is still an enormous demand jand a pressure 
upon all producers which continues to force prices up 
whether they will or whether they strive to keep them 
down. It is obvious that the main causes of the scarcity 
are the collapse of German steel. production and the 
failure of America to filk in the gap ;, but.there are some 
subsidiary causes, and..one of them is. the. inadequacy 
of the! world’s fuel produetion.. An. attempt, has. been 
made to mitigate this by the greater use of liquid fuel for 
manufacturing purposes, and.such a course was prac- 
ticable when mineral fuel oils were cheap and when 
creosote could be: obtained at 3d,,to.4d. per gallon. The 
price of creosote to-day is 11d. to: 1s, per gallon, and liquid 
fuel for manufacturing purposes is becoming a very costly 
matter. The scarcity of fuel is putting a step to any 
attempts to-increase the output of British pig iron, and 





it is pitiable to see so many blast-furnaces compulsorily 
idle while the need for more pig iron is so urgent. 


Metals. 


The collapse in the metal marketlast Friday 
came as a rather unpleasant surprise to many of, those 
engaged in the Manchester trade. It, was difficult to find 
anyone who could give any sensible reason for the fall, in 
prices; although’ the general opinion seemed. to be that 
the movement was.temporary, and that the shaking-out 
of weak speculators would be a good thing in the end. 
A curious feature: was that the fall in copper coincided 
with much’ more favourable reports as to the position of 
the metal in: America, which might, one would think, 
have stimulated speculators to buy standard in much 
larger quantities. It may be, of course, that the set-back 
in copper prices was engineered with a view of producing 
a favourable situation for the beginning of a bull move- 
ment, and the general position of copper in rédlation to 
almost all the other metals makes this conjecture the 
more probable. The beliefthat the mineral resources of 
Mexico are now about to be developed with energy on 
account of the political settlement of that long-distracted 
eountry may have had ‘some effect, but this would apply 
to lead more forcibly: than to eopper:, The rise in the 
American exchange will also have had an influence on 
copper prices. From the lowest point touched this now 
amounts to 35 cents on the pound sterling, or equal to a 
saving of about 10 per cent. on the cost of imported 
American ¢ The official prices for sheet copper 
and for copper‘and brass tubes were not altered at the 
time of the fall in standard and refined sorts, but they 
may be affected’ if the market’ does: not recover during 
the present week to any considerable extent: ‘Tin followed 
copper at the end of last week, but one cannot see that 
there is any material difference in the position, and 
although astute operators have opportunities of making 
money, it is really too soon to look for any serious cheapen- 
ing of the metal. Germany is now ‘becoming a more 
effeetive buyer for her own tin-plate manufacturing trade, 
and this will help to draw away any surplus meta] from 
our market. There has been no serious downward move- 
ment in silver, and cheap silver is what is réquired to 
enable the East to prodtice cheap tin. ‘There is talk of a 
bull movement in tin to start from about £400 per ton. 
and although, according to ingrained ideas ‘as ‘to values, 
this seems a dangerous basis upon which to found a big 
spectilation, yet it is possible that success may be met 
with. Lead is now in a very uncertain position; and 
those optimists who maintained that the price must go 
to £60 are rather disappointed with the aétual state of 
affairs. A point which has been commented upon by the 
Metal Bulletin is that inquiries are being made with a 
view to buying up Broken Hill shares, suggesting that the 
strike is near settlement. This and the development of 
Mexico might make a good déal of difference in our supplies 
of lead, and consumers must keep very wary just now. 
For one thing, copper is only about 33 per cent. above 
a normal pre-war price, while lead is some 400 per cent. 
in advance of its value in the old days. Spelter has been 
rather a weak market here for Some time, but in America 
the metal remains’ exceedingly strong, and even with the 
help of a better exchange it is not possible to arrange 
for fresh importations of Ameriean spelter to show a 
profit on our prices. 


Pig Iron. 

The market for foundry iron in Manchester is 
now very meagrely supplied ‘with material, and it is 
difficult to say what may happen to the prices, Scotch 
iron was advanced 5s. at the end of last week, and if a 
merchant is asked to supply it here free of carriage, he 
cannot ask less than £13 5s., and then the margin is not 
very much upon material which stands so high. A profit 
of 1s. td. to 2s. was ample when the iron was sold at 70s. 
to 75s. per ton, but a profit of 4s. will scarcely pay at 
present prices. Ordinary No. 3 foundry iron is scarce 
here, and the only iron offered early this week at a fixed 
price was'some Derbyshire No. 3 at £11 per ton deliverec, 
but this was for delivery up to the end of April only. For 
any further deliveries it is impcssible to get a fixed price 
for Derbyshire or any other iron, and the buyer—if he 
will buy—-must be content to agree to pay whatever 
advance may be made before the date of delivery. One 
does not know, that he would be credited with any fall, 
but there is not much probability of that, at any rate 
until after May and June. 


Finished Material. 


The demand for all kinds of. finished iron and 
steel is as insistent as it ever was, and prices are probably 
as variable. Ship plates vary from £23. 10s. to £26 10s., 
and angles from £21 to £26(!). ‘Round bar steel now goes 
up as high as £27 10s., but in some cases considerably less 
than this is taken. 


Scrap. 


There is again a firmer feeling in the scrap market, 
and dealers are expecting to be able soon, to raise their 
prices considerably, but up to the present there has not 
been any very serious business. With common pig iron 
at £11 and Scotch at £13 5s., £10 10s. to £11 10s. would 
be a fair price for cast scrap, but at present dealers do not 
hope to get the price up much above £9, and would pro- 
bably be satisfied with that figure for a time. Heavy 
steel scrap is a little more saleable, and £9 per ton is 
expected for it. The demand for heavy wrought scrap is 
strong enough, and consumers. are anxious to take all 
they can get, but the highest price offered is still only 
£9 5s. delivered, and many holders and collectors are of 
opinion that by keeing out of the market they will get 
much more. 

Richard Trevithick. 

A valuable contribution to the history of mecha- 
nical engineering was recently. made by Mr. J. H. Trevi- 
thick by an address which he gave to the members of 


the Engineers’ Club on his great-grandfather, Richard 
Trevithick, Although in Smiles’ ‘ Lives of the 
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Engineers *’ mention is made of Trevithick’s steam carriage 
and tram engine, full justice has not been done to the 
Cornishman’s great inventive talents. Although Murdock 
anticipated Trevithick with a small working model:of a 
steam-propelled carriage, there is little doubt that the 
latter was really the first to build such a vehicle to carry 
mgers. Trevithick’s machine embraced one of the 
it high-pressure engines in which the principle of moving 
@ piston by the elasticity of steam against the pressure 
of the atmosphere was employed. What is more, the 
engine was double-acting. His tram engine had a wrought 
iron boiler, with the furnace and flue and working cylinder 
inside, the motion of the piston being transmitted to’ the 
driving wheels by means of spur gearing. But Smiles 
no mention of many other of Trevithick’s inven- 
tions, such, for instance, as his pumping engines, thrash- 
ing engine and steam-propelled plough, constructed some- 
what on the lines of a modern potato digger. Mr. J. H. 
Trevithick has collated a considerable amount of informa- 
tion on the numerous inventions of his great-grandfather, 
together with drawings and photographs, all of which 
would provide material enough for a book comparable 
in thickness to Smiles’ famous volumes. It is to be 
hoped that some day he will see fit to publish these in 
book form for the benefit of all who are interested in the 
historical side of engineering science. 


The Engineers’ Club. 


Although from a business point of view the 
Manchester Engineers’ Club had not quite such a success- 
ful year in 1919 as in 1918, in view of the abnormal 
conditions, the Committee is to be congratulated on the 
satisfactory annual report which it has just issued. The 
report states that one of the chief difficulties which the 
Committee had to contend with was the greatly increased 
eost of maintenance, owing to the abnormally high price 
of food, drink, and, in fact, everything which is necessary 
in an establishment of this description. During the war 
there was a natural tendency on the part of the manage- 
ment to lighten the burden of expenditure in the hope that 
when hostilities ceased there would be some relaxation 
in the prices of commodities, which, however, has not 
come about. The Committee therefore has had to meet a 
considerable extra amount of expense in renewals and 
replacements. The Committee also decided to make 
material increases in the wages and salaries of the staff. 
Owing to the increased cost of working, together with 
the necessity for further and better accommodation for 
the members, the Committee decided to obtain the 
members’ consent to an increase in the annual subscrip- 
tion from three to six guineas. This matter was brought 
before the members at a largely attended special general 
meeting, held on November 18th, 1919, when the neces- 
sary sanction to the increase was given almost unani- 
mously. As a result of the increased subscription, there 
were seventy-one resignations, chiefly of members who 
resided at a distance. During the year the Club premises 
have been increasingly utilised for meetings of different 
engineering societies, including the Institutions of Mecha- 
nical and Electrical Engineers, and the Club debates have 
been well attended. The number of members is now 840. 
The President is Mr. Daniel Adamson; the Chairman of 
Committee, Mr. W. E. Gower; the Hon. Treasurer, Mr. 
J. Owden O’Brien; and the Hon. Secretary, Mr. H. 
Richardson. 


Chester's Industrial Development. 


The possibilities in connection with the industrial 
development of Chester were emphasised at a recent con- 
ference of local authorities for the purpose of considering 
an electrical scheme for a large area of which Chester 
would be the centre. The Mayor has now invited Mr. 
Britton, the city electrical engineer, to formulate for the 
consideration of the Development Committee, a scheme, the 
object of which is to provide information for those looking 
for industrial sites, especially as regards railways, water- 
ways, drainage, supply of water, gas and electricity, labour, 
housing, localities and areas of sites and buildings, in a 
form that will be appreciated, not only by them, but also 
by those who have suitable property for disposal. Mr. 
Britton has taken the matter in hand, and he hopes to 
deal with it in a way that will inspire confidence and be of 
mutual advantage to all parties concerned. 


BaRRow-IN-FurNEsS, Thursday. 
Hematites. 


Makers of hematite pig iron in North Lancashire 
and Cumberland are very busily employed. They hold 
sufficient orders to occupy their attention for the present 
and for a while to come. They are faced with a very big 
demand for iron on local as well as general home aceount, 
but are still not in a position to enter into huge contracts, 
for their output is limited. Raw materials are coming 
to hand in heavier tonnages, but much bigger deliveries 
are required before any considerable expansion can be 
looked for. In all, there are twenty-one furnaces in blast, 
and there is prospect of another furnace going into opera- 
tion in Cumberland. Of iron for export there is no chance 
for some time to come. Prices are steady, with parcels 
of mixed numbers of Bessemer iron at £12 5s. per ton 
net f.o.t., and special brands are up to £13 5s. per ton 
net. Further increases will be brought about next month. 


Iron Ore. 


In the hematite iron ore trade there is plenty of 
life. The demand is very heavy, and the output is prac- 
tically all used up in the immediate district. Average 
qualities of native ore are at 52s. 6d. per ton net at mines, 
and Spanish or North African ores are at 62s. 6d. per 
ton delivered. 


Steel. 


There are no new features to record in the steel 
trade. At Barrow and at Workington most of the plant 
is busily employed, and rails continue to be the chief 
output, although smaller sections are receiving attention 
and eastings are being turned out. The demand for steel 
generally is good. Prices are higher for rails, with heavy 
sections at £21 5s. to £22 5s. per ton. and light rails are 








up to £22 10s..to £24 5s. per ton. Billets are a steady 
business at £22 10s. per ton. There is nothing being done in 
ship or boiler: plates. The quotations remain at £21 for 
ship and £26 10s. per ton for boiler plates. 


Shipbuilding and Engineering. 

There is a pretty busy state of things in these 
trades. The work done is wholly on merchant tonnage, 
hulls and engines, with particular attention to the con- 
struction of oil-driven. engines. 


Fuel. 


The demand for steam coal is brisk, and the 
quotation remains at 36s. per ton delivered. House coal 
is in full demand and short supply at from 38s, 6d. to 
42s, 6d. per ton delivered. The demand for coke is heavy, 
with East Coast qualities at 60s. per ton delivered to West 
Coast furnaces. 








SHEFFIELD. 
(From our own Correspondent.) 


Transporting a Furnace. 


Srvce writing my previous letter a rather inter- 
esting feat has been accomplished here. About two years 
ago Samuel Osborn and Co., Limited, had three solid fuel 
heat treatment furnaces put down, two at the firm’s 
Clyde steei works, the Wicker, and one at that portion of 
the company’s Rutland Bridge property operating under 
the style of Bury and Co., its former owners. Recently 
it was decided to remove the one at Rutland Bridge to 
the Clyde works, and the actual transportation took place 
last week. The three furnaces had been erected by 
August’s Muftie Furnaces, Limited, of Halifax, which had 
claimed that they could be removed bodily at any time 
without disturbing the lining or any other part of the 
furnace, though so far as appears to be known, the risk of 
transporting a solid fuel furnace of approximately 30 tons 
weight, 1Sft. over all, 6ft. high, and 5ft. wide, had never 
before been accepted by any user. ‘The operation, how- 
ever, was. successfully completed by Osborn’s, and the 
furnace is now installed in the Wicker in proximity to the 
two others. I learn that about half a dozen of this type 
of furnace are being put down in the Sheffield district at 
the present time, all the same size as the one described, 
and known as “ standard 15-footers.’’ The special claim 
for them is certainty in heat treatment, a regular tempera- 
ture, it is said, being secured as easily at 350 deg. C. for 
non-ferrous metals as at 1050 deg. C., or at any given 
degree within those extremes. 


Railway Charges. 

The manufacturers and traders of Sheffield and 
Rotherham are very indignant. Soon after the imposition 
of the increased railway traffic charges they discovered 
that the manner in which the increases were being applied 
by the railway companies was not in accordance with 
the published notice of the Ministry of Transport, and that 
the readjustment of cartage and siding rebates in respect 
of the increased rates was not being properly made. 
Meetings of the firms concerned were held under the 
auspices of the Sheffield and Rotherham Chambers of 
Commerce, and as a result of resolutions passed the case 
was laid before the Minister of Transport with a request 
that Sir Eric Geddes would issue such instructions to the 
railway companies as would ensure their obligations being 
properly carried out. Instead, however, of receiving the 
sympathetic reply confidentiy anticipated, the Ministry’s 
response was a reminder that the Ministry had issued 
directions to the railway companies as to the charges they 
were to make in accordance with the advice of the Rates 
Advisory Committee and an expression of view that it 
was for the railway companies to decide how best to carry 
into effect the new obligations. The suggestion of the 
Ministry, therefore, was that the Chambers concerned 
should take up with the railways direct any question in 
which they considered the companies were not carrying 
out the directions of the Minister of Transport. Now, at 
fighting railway companies manufacturers are particularly 
adept. They simply have to be. They all have their 
railway rates departments, many of them managed by 
ex-railwaymen, who are generally very successful, on the 
principle—or policy—-of setting a thief to catch a thief ; 
but why they should be expected.to “‘ fight it out’ with 
railway companies upon points made involved and diffi- 
cult, or easy for railways to get round, as the case may be, 
by the ambiguity of official phraseology, they very reason- 
ably fail to see. They consider the reply of the Ministry 
absurdly weak, and I shall be surprised if the matter is 
allowed to drop. Railway companies, badgered by the 
men on one hand and the Government on the other, are 
not in any fit mental condition calmly to reconsider a 
matter which might easily involve the passing of a judg- 
ment opposed to their own special interests. In other 
words, if the Ministry cannot take up the complaint of the 
manufacturers and examine it the railway companies 
never will. Indeed, why should the Ministry expect them 
to do so? Are they not the defendants in the action ? 
How can they be the judges also ? 


Carbon Percentage in File Steels. 


The right percentage of carbon in file steels 
made upon scientific lines has been one of the most dis- 
cussed questions among the group of Sheffield men who 
may be described as file-making reformers and who have 
been chiefly responsible for the existence and vitality of the 
File Trades’ Technical Society. Some of the papers read 
before that body since its formation a year or so ago have 
been worthy of being raised to the status of text-books, 
and it would be a thousand pities if the Applied Science 
Department of the University, which has taken such a 
leading part in the promotion of these technical societies, 
failed to find some means of preserving the papers for 
reference by those concerned. They are not all of that 
character, however, for a recent one, I believe, advocated 
a continuance of the old file-making methods in preference 
to proceeding along new scientific lines. It is quite con- 








ceivable that much of the craftmanship and wonderfyj 
intuition of the,old-time file i actice the trade 
can ill afford to lése, and, if possible, a place should be 
found for it where it would supplement the certainty of 
results i with modern practice. But if it cannot 
usefully supplement scientific methods there surely can be 
no good ground for its retention. One of the progressives 
Dr. F. C. Thompson, lecturer in metallurgy at the Sheffield 
University, provided an interesting evening at a meeting 
of the society a few days ago. Taking as his subject 
“ File Steels and their Treatment,” Dr. Thompson gaye 
an account of the composition of file steels, explaining that 
the percentage of carbon for small files should be 1.4, foy 
bat, fi 1.1, and for large files .9. Chromium from about 
#to 2 per cent. or over was added and at times tungsten, 
The addition of chromium raised the carbon change point 
and therefore necessitated higher temperatures for quench. 
ing and annealing. The effect of quenching in the caso 
of chrome steels was somewhat more profound than in the 
case of steels from which this element was absent. 


The Old Way and the New. 


Reverting to the question of old unscientific 
methods of facture—not of files only—the same 
subject was touched upon by Dr. F. Rogers in a paper 

before the Sheffield branch of the Institution of 
British Foundrymen, on the same night as that chosen by 
Dr. Thompson. Dealing with ‘‘ Factors Lending Sound. 
ness to Castings,” Dr. Rogers traced the evolution of the 
‘“ born” practical foundry expert, endeavouring to give 
true value to his innate physical sensitiveness and to show 
that he was really working by measurement when such 
means were available, even in theJold days when he was 
not credited with having done so. The modern product of 
technical training, added Dr. Rogers, had his faculties 
trained primarily, and the measurement and recording of 
all saailito factors in his work and the happy combination 
of the two types had led to real progress. So it must be 
in all departments of iron and steel production. 





High Speed Steel and the U.S.A. 


In a recent letter I referred to the movement" in 
the United States in the direction of making the importa- 
tion of British high-speed steels an unprofitable propo- 
sition. The matter affects Sheffield, of course, almost 
wholly, and in its monthly journal the Chamber of Com- 
merce refers to the question at some | » pointing out 
that the proposal of the American House of Representatives 
is to ada a special duty of 1 dol. per pound on tungsten 
content in steel goods, That would bring up the full tariff 
on 18 per cent. tungsten steel to about Is. 3d. per pound 
and about Ild. per pound on 4 per cent. tungsten steel. 
Our inability to spare high-s; steel for America during 
the war led that country to find means of supplying itself, 
just in the same way as we had to discover how to supply 
ourselves with tungsten powder for high-speed steel 
making—that form of alloy having, of course, formerly 
come from Germany—and now, not unnaturally the 
Americans wish to retain the industry, though very many 
users over there quite evidently prefer the Sheffield make. 
The proposed new tariff is designed to keep the trade at 
home by making the importation of British high-speed 
steel practically prohibitive. In spite of all that, how- 
ever, the exports from Sheffield to the States are just now 
showing a very decided improvement, and a manufacturer 
recently home from an American tour assures me that in 
point of quality the high-speed steel produced on the other 
side of the Atlantic is streets behind the British make. 


General Conditions. 


So far as it is pessible to judge by official figures, 
there are now about 4400 unemployed persons in the 
Sheffield district, which, compared with quite recent figures, 
marks a very appreciable reduction. All but about 1000 
are men and, unfortunately, 2000 of thejtotal’are ex-Service 
men. However, every efiort is being made to get them 
settled in permanent work, and the progress toward that 
desirable end is encouraging. Sheffield is, of course, a 
very strong centre for metallurgical chemistry, and whilst 
I do not know that the market for steel works chemists 
is particularly overdone, I was interested to note the other 
day that students have been advised to take into their 
serious consideration the subject of hydro-carbons and 
their derivatives, on the ground that with the opening up 
of oil wells in Derbyshire and the discovery of oil shale, it 
would be well if a body of chemists was ready and trained 
for developing what promised to be a new industry in the 
district. notice that the directors of Brown Bayley’s 
Steel Works, Limited, have acquired a controlling interest 
in the Farnley Iron Company, Limited, near Leeds, the 
figure being £143,780. 1+ is in that district that a new file 
factory was recently commenced by a company financed, 
I believe, by Sheffield interests. Brown Bayleys, too, have 
just purchased at Handsworth, a suburb of Sheffield, 
about 45 acres of land which it is proposed to develop as 
a recreation ground for the firm’s employees. A few weeks 
ago I mentioned that the Yorkshire Engine Company, 
Limited, whose works are here, has in hand the con- 
struction of one of the largest types of passenger locomo- 
tives, in which some new features will be introduced. 
The directors now report that the past year has been a 
good one, the works having been very fully employed, 
largely upon repairs of main line locomotives, and that at 
the present time there is a considerable amount of work 
on hand. The company has done sufficiently well to be 
able to pay off five years’ arrears of preference dividend 
and to hold out a hope of clearing off during the current 
year some at least. of. the remaining four years’ arrears. 
The United Strip and Bar Mills, Limited—a subsidiary 
of the United Steel Companies, Limited—which was regis- 
tered only a short time ago, is now definitely in the market 
with an offer of a million and a-half cumulative preference 
shares of £1 each and carrying an 8 per cent. dividend 
guaranteed by the United Steel Companies, Limited. The 
estimated output of the new company’s strip mill, I see, 
is from 3000 to 7000 tons a month, and that of the bar mill 
about 12,000 tons of merchant bars a month. Another 
development is the decision of Ambrose Shardlow and Co., 
Limited, a well-known’ Sheffield engineering concern, to 
raise the capital of the company from £200,000 to £500,000. 
This half-a-century-old’firm has undergone a ‘good deal of 
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quiet expansion in the past, but there is evidently still 
more to come, 4nd the directors say that their order hooks 
contain sufficient business to keep the works going fully 
for some years. That seems no uncommon experience 
here. For example, 1 am told that John Brown’s have 
enough orders for railway and tramway tires, axles, springs, 
and kindred material to keep those particular departments 
going for five years, and the other large firms say much the 
same thing. I’ cannot vouch for it, but I hear that gun 
tubes mace in excess of the war’s requirements are being 
utilised for tire making. ‘The silver trade is still heading 
for a big general strike, though I believe the Lord Mayor 
may be asked to use his g offices to avert it ; but the 
cutlery industry continués driving busy, and J learn that 
the Durham Duplex razor people. of New York have 
recently aequired a considerable interest in the Sheffield 
cutlery firm of W. and 8S. Butcher, Limited, a business 
which is more than two centuries old. As to trade as a 
whole, there is little change in conditions compared with 
‘a week ago, except the increasing scarcity of iron and steel. 








NORTH OF ENGLAND. 
(From our own Correspondent, ) 


Cleveland Iron Prices Advanced. 


Tue rise in Cleveland pig iron prices, which had 
boen long anticipated, constitutes the outetending feature 
in iron trade circles this week, In every other producing 
area prices had already moved up, but the Cleveland makers 
have displayed the utmost reluctance to take part in the 
further inflation of values, wel! knowing that in its ulti- 
mate effects any further advance would be injurious to. the 
trade as a whole. But the force of cireumstances has been 
too much for them. Costs of production have been steadily 
mounting, and, having stayed their hands to the last 
possible moment, the Cleveland makers by agreement 
have advaneed-the price of Cleveland iron by 25s. per ton 
and of East Coast hematite by 40s. per ton. It is a big 
jump——bigger perhaps than some traders anticipated— 
but if the trade ean row be assured of stable prices for a 
period, it will tend to restore a little more freedom to the 
market. It is not to be expected that much iron will be 
released for sale, for the output has been passing almost 
straight from the pig beds into consumption : but it may 
now be possible to make contracts for forward delivery, 
and in this way an improvement may be effected. Buyers 
are very eager to contract for supplies, and no difticulty 
is anticipated in realising the higher prices in the home 
market, and possibly also to France, Belgium, and Italy, 
where the premium is only 5s. per ton over the home 
figures. But it is feared that if another 25s. per ton is 
added to the general export trade of Cleveland foundry 
iron, it will kill or at least cripple our trade with Scandi- 
navia and other European countries, which, with the 
depreciated state of the German exchange, are beginning 
to buy German-iron. It is, however, still early to say 
what the export figure will be. All that can be said at the 
moment is that for home consumption No. | is now 207s. 6d. 
per ton, No. 3 Cleveland G,.M.B. and a | the lower qualities 
200s., whilst in both cases 5s. per ton is added if the iron 
is for export to France, Relgium, and Italy,. Even at 
these figures. it is almost impossible to get. prompt iron. 
Scottish consumers are now so badly off for supplies that 
a deputation came to the district this week to investigate 
the position, and the prospects of obtaining better supplies 
from Cleveland. {tis to be feared that they would get 
little comfort. There is, unfortunately, small prospect of 
an inereased output. Many furnaces ‘are ready for re- 
lighting, but the chronié shortage of fuel and raw materials 
makes any expansion of the production impracticable. 
It is to be hoped that the position will become easier as 
the year goes on, but there are certainly no present indica- 
tions in this direction. 


Hematite Pig Iron. 


The differentiation in the advance as between 
Cleveland and hematite iron is not surprising having 
regard to the phenomenal price of foreign ore, and con- 
sumers recognise that under the circumstances 260s. for 
mixed numbers and 262s. 6d. for No. 1 is not an exorbitant 
figure. The premium for export to France, Italy, and 
Belgium is still at 10s. per ton. ‘here is no iron avail- 
able for other destinations, and quotations are purely 
nominal, 


Iron-making Materials. 


A little more business is reported in the foreign 
ore trade due to an easier situation in regard to freights. 
Last week as much as 39s. 6d. was paid, but now the 


- freight is down to 38s., which brings the c.i.f. price of best 


Rubio down to 71s. per ton. Transport is not plentiful, 
but still the position is a little easier, and it is hoped that, 
as in the case of pig iron prices so in regard to ore freights, 
high-water. mark has been reached. The coke makers 
generally have not yet advanced. the price of blast-furnace 
coke, although in one or two instances as ‘contracts have 
expired coke makers have refused to renew except upon 
a week-to-week basis of 2s. 6d. per ton advance. Now, 
however, that the price of pig iron has gone up, coke will 
almost certainly follow suit, and an early announcement 
1s expected: Meanwhile, except from Durham and 
Northumberland, the export of coke has been stopped, and 
even from these counties little indeed is being shipped. 
These measures have not yet led to any perceptible im- 
provement in the supplies to the furnaces, but better 
things are looked for. Ordinary qualities of blast-furnace 
coke are still nominally 50s. 6d. per ton at the ovens. 


. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade the 
great problem of the moment is to get delivery. _Manu- 
facturers have orders in hand that will keep the works 
busy for some ¢onsiderable time ahead, and there is any 
amount of new business on offer. The wagon position, 
unfortunately, shows practically no improvement, with 
the result that the works, owing to the enormous conges- 
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tion, find themselves increasingly unable to deal with the 
pressure of demand, and much business has to be turned 
down. Steel billets are in strong request, and shipbuilders 
are pressing for more plates. “Famine conditions prevail 
in regard to galvanised corrugated shéets, and it is reported 
that for some gauges up to £60 has been paid. This week 
thére lias been a further revision of the entire range of steel 
prices. All angles, joists, and ship plates and sectional 
material have been advanced a further 20s. per ton, rails 
25s. per ton, billets 30s. per ton, and boiler plates 40s. per 
ton. This is the third advance which has been notified in 
a period of less than two months, and, as indicating the 
extent of the advance, it may be mentioned that last 
October steel billets, now £21 to £22 per ton, were selling at 
£15 5s. The new quotations are as follows :—-Rounds and 
squares, 3in. to 5}in., £22 2s. 6d.; 3in. down’to fin., £24 ; 
flats, 5in. to 8in., £22 5s.; over Sin., £22 15s.; 1}in. to 5in., 
£24; angles, 4-ton lots minimum, £21 10s.; tees, £22 10s.; 
joists, 4-ton lots minimum, £21 10s.; heavy steel rails, £21 ; 
fish-plates and sleepers, £26; ship, bridge, and tank plates, 
£22; boiler plates, £28 10s.; packing steel, parallels, 
£18 5s.; tapered, £22 10s.; convex bars, £23 2s. 6d.; 
common iron bars, £24; steel strip and hoops, £27 10s.; 
soft steel billets, £21; hard billets, £22. . Export prices are 
not fixed, but are usually higher than the home trade 
quotations, 


The Scrap Iron and Steel Trade. 


Business continues to rule on fairly active lines 
inthe scrap iron; and steel trades, there deine @ consistent 
demand for all descriptions. Prices show a marked upward 
tendency. The demand for steel scrap is not quite so 
heavy as it has been, but the price has advanced to £8 5s. 
to £8 10s. per ton delivered, and a further increase is 
inevitable. Heavy wrought iron is finding its level, 
and the price is now in the region of £@per tonf.o.r. For 
special forge material up to £10 5s. has been paid. The 
great bulk of the demand for cast iron serap is for the 
Scottish trade, and the price is fully £8 12s. 6d. on rail. 
There is not a great local demand, most of the foundries 
being well stocked. ‘The supply of turnings is quite inade- 
quate to meet the strong demand. As much as £7 15s. 
is being paid for supplies delivered. There is a heavy 
inquiry for borings at about £7 10s, per ton delivered. 


The Coal Trade. 


The Northern coal trade situation displays no new 
or important features. All the old and vexatious restric- 
tions of the embargo and requisitioning continue unrelieved, 
and the position generally remains one of extreme awk- 
wardness and anxiety for everyone in any way connected 
with the shipment of either coal or coke. The openings 
for profitable trading with buyers in almost every European 
countryrwere never more numerous or important than they 
are at the present time, while it is doubtful if the turnover 
for exports was ever so small as now, which anomaly is 
entirely and absolutely occasioned by the exercise of the 
coal control and the ‘consequent necessity of turning down 
most, if not all, foreign inquiries, however desirable they 
might otherwise be. The output at the various collieries 
in both counties is very satisfactory, and gives little 
ground for serious complaint, while the supply of wagons 
and locomotives is also on fairly ample lines, but the trouble 
from the exporters’ point of view is that much of the 
supply in, hand is either requisitioned direct for official 
and Admiralty requirements or is diverted inland or coast- 
wise for the purposes of the home trade, leaving next to 
nothing for exporters to handle. The volume and extent 
of the home market, and especially the inland manufac- 
turing trade, is remarkably .extensive, and quite .over- 
shadows and dwarfs any previous estimates or experiences, 
while, so far as can be seen at present, there is no sign of 
the demand easing off. There isin a general way a strong 
undertone in the forward market, and, despite the state 
of the famine—so far as supplies for shipment are con- 
cerned—foreign buyers are active. and constant in their 
efforts to induce collieries to place their orders on their 
books, however far ahead the prospective deliveries may 
be placed. It must be said, however, that their results 
are not encouraging, as it is impossible to arrange business 
for forward delivery at even approximate dates, in view 
of the uncertainty respecting the requirements of the home 
market and the Coal Controller... The coke market is 
very strong, but in turn is suffering from an acute shortage 
of supplies which prevents prospective buyers from book- 
ing their orders for more than a decent proportion of their 
clients’ requirements, while it is understood that the 
position is also aggravated by wholesale requisitioning of 
coke. A further rise has taken place in the price of gas 
coke, which has been repeatedly sold at as high as 125s. 
The principal other market quotations are as follows :— 
Northumberlands: Best Blyth steams, 120s.; second 
Blyth steams, 110s.; unscreened, 100s. to 110s.;_ best steam 
smalls, 95s. to 100s.; second smalls; 90s: to 95s.; best 
screened households, 120s... Durhams:, Best. gas, 110s. 
to 120s.; second gas, 100s, to 110s.; special Wear gas, 
110s. to 120s.; coking, 100s. to 110s.; bunkers for British 
boats, 105s. to 110s.; for neutral steamers, 115s. to 120s.; 
best beehive foundry, patent oven, and gas coke, each 125s, 








SCOTLAND 
(From our own Correspondent.) 
Tin in Scotland. 


Ir is reported that Lord Leverhulme has under 
consideration a report prepared for him on the discovery 
of deposits of surface tin and traces of other metals in the 
Hebrides. ‘The tin is said to be found on part of Lord 
Leverhulme’s estate’and on other islands, as well as on 
parts of the Argyllshire and Ross-shire mainlands. There 
are also traces of lead and copper. Iron is said to he found 
on other islands besides Raasay, where it has been worked 
by a Glasgow firm for some time. It remains to be seen 
if the deposits have a commercial value. The discovery 
of tin on one of the islands is said to have been made by 
two scientists while on a yachting holiday. Calling at 
an island for ballast, they discovered tin stone traceable 
on the beach and on the face of a cliff. It is also said that 
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the discoveries of Hebridean tin have aroused considerable 
interest’ in archwological circles, the theory having pre- 
viously obtained that the tin used in the manufacture of 
Scottish bronze in prehistoric times had been imported 
from Cornwall. In this connection, it is noted that 
Scottish bronze contains a larger proportion of lead than 
the English bronze. Hebridean tin is said to have more 
than the usual proportion of lead. 


Rise in Steel. 


Scotch steel prices have been advanced 40s. per 
ton, and are now quoted as follow :—Boiler plates, 
£28 10s.; ship plates, tin. and up, £24; ditto, under jin. 
to %/,in., £29°10s.; ditto; under */gin. to }fin., £31; 
angles, £23 10s.; joists, no rebate, £23 lUs.; forging 
blooms and slabs, £25 15s.; small flais and rounds, £24— 
all net delivere! customer's siding or nearest railway 
station. 


Clyde Shipping. 


Many are viewing with regret and not a little 
concern the continued reduction in the number of Clyde- 
owned boats, and the ultimate effect on Glasgow as a 
shipping centre. A number of the better-known Glasgow 
coast and channel line firms have already sold out, and it 
is understood that negotiations are im progress for the 
acquisition of the remaining interests. The large ocean- 
going concerns are not affected so far, but the great 
reduction in individual ownership.on the Clyde is much 
deplored. Many Clyde fleets have passed into the hands 
of large combines whose future intentions are still wrapped 
in obscurity. 


Pig Iron. 


Supplies of Scotch pig. iron are becoming more 
stringent. than ever, and makers have to discriminate 
between orders. No. 1 foundry is particularly scarce, and 
though practically nothing is being done for export, prices 
continue to advance and are now on the level of £14 for 
No. | and £13 15s, for No. 3 foundry per ton, f.o.b. Glasgow, 
Finished Iron and Steel. 

There is no change in the Seotch steel and iron 
trades. The demend is as keen as ever, despite ever- 
increasing valucs, and makers are overwhelmed with 
orders, Little impression is being made on arrears of 
deliveries, and consequently many works are not accepting 
any fresh business, deliveries being impossible under 
three or six months. Those works depending on imports 
of semi-finished material are feeling the strain most 
acutely, and even those which manufacture their own are 
finding difficulty in arranging for sufficient raw material to 
meet requirements. As already mentioned, steel prices have 
advanced 40s. per ton, while black stéel sheets are £3 10s. 
dearer. The. galvanised article has reached a very great 
height, as much as £60 per ton having been paid recently. 
Bar iron is affected by the general rise. Business is 
still confined to home requirements, little or nothing being 
done in the export line. Engineering firms are very busy, 
and shipyards also are working as fully as supplies of 
material will allow. 


Coal. 


The scarcity of Scotch fuel is still very acute. 
Some little improvement in household deliveries is reported, 
but. there is still a long way to go before a normal supply 
is possible. Industrial sorts are obtained with fair regu- 
larity, but shipments of these to Irish ports have been 
interfered with owing to the trouble with the Belfast 
dockers, the men at the Ayrshire ports refusing to handle 
consignments so long as there is trouble at the first-named 
rt. Fifeshire collieries are doing a fair business, with 
olland, but clearances generally are coustwise, with a 
moderate allied turnover. Shipments for the week 
amounted to 120,512 tons, against 130,686 tons in the 
preceding week, and 115,272 tons in the same week last 
year. Export prices are practically unchanged, as follows : 
—F.o.b. Glasgow: Ell coal, allied 68s. 6d. to 70s., neutral 
85s. to 87s, 6d.; splint coal, 70s. to 72s. and 85s. to 90s.; 
steam coal, 68s, 6d. and 83s. F.o.b. Methil or Burnt- 
island: Screened navigation, allied 68s. to 70s., neutral 
100s..to 105s.; unscreened navigation, 65s. to 66s. and 
92s. 6d. to 95s.; first-class steams, 70s, and 105s.; third- 
class steams, 66s. and. 85s. F.o.b. Leith: Best steams, 
allied 68s. 6d., neutral 100s.; secondary steams, 67s. 6d. 
and 95s.; screened bunker, 67s. and 101s. 6d.; unsereened 
bunker, 6Us. and 99s. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent. ) 


The Coal Trade. 


Av’ engaged in the coal trade, but more especially 
on its commercial side, have sufficient to occupy. their 
minds at the present time. The export trade is virtually 
in a state of-suspense, colliery companies and. exporters 
are getting more and more behind in their contracts owing 
to home demands, there are rumours of a return to limited 
coal prices and freight rates for France and Italy, and we 
now have the miners entering on the final phase of their 
activities to compel the Government to nationalise the 
coal mines, Such a combination of adverse conditions 
and their influence can scarcely be imagined by those who 
are not actually in the business. It is true that difficult 
times have before prevailed, and that fact helps members 
of the trade to regard the present situation philosophically ; 
but for all that it is doubtful whether the conditions were 
ever more deadening in their effect upon business than 
they are at the present time. The attitude and decision of 
the South Wales miners in voting in favour of direct action 
naturally means that the authorities will be more deter- 
mined than ever in seeing to it that domestic and industrial 
needs at home are fully met; but quite apart from that, 
the, question which was on every exporter’s tongue, viz., 





how long is coal for export to be held up, was met by the 





284 





THE ENGINEER 





(Manca | 12; 1920 
SSS 





= 


District Coal and Coke Supplies Committee for South Wales | moro ‘for supplies, and. in Spite of the. large mimber, of 


towards the end of last week, when that body .com- 
municated with the various colliery undertakings, inform - 
ing them that for the ensuing four to six weeks large quan- 
tities of coal would be required per week for inland con- 


sumption, both coastwise and by rail ; that allocations had | that the conditions will not improve. until shipowners, 


already been made as far as railway coal was eoncerned ; 
and that allocations were being made fer house coal, The 
Committee pointed out that the whole of these allocations 
must take preference over exports, and any failure by a 
colliery company to comply immediately with such alloca- 
tions would necessitate the suspension of its shipments. 
The fact that the authorities require heavy quantities of 
coal for home use during the next month or more means 
that there can be no improvement of any account in 
export business until well after Easter, by which time many 
things may have happened in the labour world. 


Miners and Nationalisation. 


The adjourned delegate conference.of the South 
Wales Miners’ Federation took place on Monday, when, as 
expected, the decision favoured direct action on the ques- 
tion of nationalisation.. The ecard vote showed a majority 
of 2877 out of a total vote of 3487 for a general strike, 
there heing 610 for political action. This voting expressed 
in membership of the Federation means a total of 174,350 
for a strike and 30,500 for political action. How far this 
voting really represents the coalfield of South Wales it is 
difficult to say, but it may be added that the delegates, 
while authorised by the various lodges as to how they were 
to'vote, do not always fully interpret the opinions of the 
members, and in this case it should be made clear that there 
has been no ballot of the miners on the question of direct 
action. The conference also discussed a report from the 
Executive Committee regarding the negotiations with the 
Government respecting a reduction in the price of indus- 
trial coal, or in the alternative an increase in wages. The 
conference resolved that at the Miners’ Federation’ of 
Great Britain conference local delegates should press for 
an application for an immediate all-round increase of £2 
per week. The voting was 2139 in favour of the demand 
and 2064 against, so that the majority was only 75. The 
argument of many of the delegates was that if the price of 
domestic coal could be reduced 80 also could»the price of 
industrial coal, but as long as the latter ruled high so the 
cost of all commodities must keep high. “ While, however, 
the delegates are out for more money and more control of 
the industry, they were not in favour of increasing con- 
tributions to their own organisation. The Miners’ Federa- 
of Great Britain conference in January recommended that 
members’ contributions to Federation funds should be 
increased to Is. per week or 4s. per month, but the South 
Wales conference declined to adopt this recommendation. 


Steel Trade Idleness. 


The outlook has improved a little since last week 
in respect of the strike in the steel trade, but the men are 
not yet back at work, and altogether it is computed that 
about 65,000 men are idle. The men in the first place 
ignored the advice of their leaders that they should tender 
twenty-eight days’ notice. They preferred to “‘ down tools ”’ 
at once, although the men’s executive sent a telegram to 
the Employers’ Association stating that “instructions 
have been given to our members to tender twenty-eight 
days’ notice.” Last Friday the men agreed to Tesume 
work conditional upon the employers regarding the 
notices as operating from the time that the executive sent 
their telegram, which amounted proce hl to a week out 
of the twenty-eight days having expired. ‘The employers, 
however, refused to recognise the telegram as a good notice, 
as none of the members of the Association had received 
notices from their employees. On Monday the workmen: 
persisted in the attitude they had taken up and decided 
to wait by deputation on the various employers. Some 
of these deputations waited on individual employers on 
Tuesday, but so far employers decline to act separately 
and will only act together as an Association. 


Dock Strike Ended. 


The strike last week of the coal trimmers at Port 
Talbot, as the result of which coal loading operations were 
held up, did not last very long. The men came out on 
Thursday, but decided to resume on the Friday night. 
Short-lived as it was, a very important principle was 
involved. Some months ago the employers made applica- 
tion for an increase in the number of trimmers on the 
register so that the work could be coped with, but the 
trimmers were opposed to this course until just recently, 
when they suggested that an additional ten men shoud 
be registered, bringing the number to 120. The Port 
Talbot Trimming Board agreement expressly states that 
the Board has the right to engage, control, and discharge 
trimmers, but in the case in dispute the trimmers stipu- 
lated that their own working committee should nominate 
and engage trimmers. The employers’ representatives 
on the Board objected, the result being that the trimmers 
went out on strike, but the trouble came to an end on the 
Friday, the name of the proposed new: trimmér ‘being 
submitted to the Board and approved in thg proper way. 


Current Business. 


The conditions now prevailing on the coal market 
are practically unchanged as compared with what they 
were a week ago. although the longer they prevail the more 
pronounced becomes the effect and the more difficult will 
it be to straighten out matters and return to a. normal 
state. Home supplies are heavy both by rail inland and 
by steamship coastwise, after which bunkering coals are 
in great demand, and British coaling depéts receive 
consideration ; but foreign exports come last, the result 
being that next to nothing is being exported. Here and 
there inferior smalls and throughs are released and.occa- 
sionally a little dry large, but the quantities are negligible. 
Nominally prices are unchanged from 110s. to 120s. for 
large, 100s. to 105s. for through, and 85s. to 95s. for smalls. 
but business is almost at a standstill. “The authorities will 


not release any bituminous or semi-bituminous coals, and 
consequently exporters have to look on and chartered 
tonnage has to wait until such time as owners can cancel 


steamers which have /beea * directed '’ by the Ministry of 
Shipping and have left in ballast, the supplies of tonnage 
at, South Wales ports are unusually heavy, The con- 
gestion is very acute, and the general feeling prev. is 


coalowners, and others in the business are permitted to 

their own atiairs. Patent. fuel,is a firm market, 
tho demand for this commodity, being great, as. there.is no 
difficulty in getting it released for.export; but makers 
are full up, with orders for, the next, two months or more, 
the nominal price being 115s, to 120s... Coke is searee and 
rules about, 155s,.to 100s,, while pitwood is, rather on the 
easy side at about 85s. 


Newport. 

The market is firm, but business for export is 

very quiet, as Monmouthshire coals are very. largely 

allocated for home consumption. 
Swansea. 


The tone of the anthracite market is unchanged 


and is firm. Colliery salesmen are very fully sold for some 
weeks, the result being that business is on a very limited 
scale, 





Latest News from the Provinces. 





THE MIDLANDS AND STAFFORDSHIRE. 
Advanced Iron Prices. 


THE Derbyshire pig iron makers have this week 
decided upon a definite advance in forge and foundry iron 
of 5s. per ton as from March Ist, sales made in the mean- 
time having been subject to price adjustment as decided 
by the associated makers. The Staffordshire manufac- 
turers of iron tube strip, announce an advance of £2 per 
ton, bringing quotations up to £27 10s. Bars and other 
descriptions of manufactured iron are definitely expected 
to be advanced before the end of the week; 


Ironfounders’ Wages. 


Staffordshire and Midland master ironfounders 
received with undisguised opposition the report this week 
that the Scottish ironmoulders have lodged a demand for 
wages throughout the country to be brought up to the 
same level as those in Glasgow. 


SHEFFIELD. 
Iron, Steel, and Coal. ; 


Quotations of irom and steel have risen here 
again all round this week. Derbyshire iron prices have been 
withdrawn, and new figures are about to come into opera- 
tion. At the moment of writing they are not officially 
fixed, but it is understood the advance will be from 12s. 6d. 
to 15s. per ton. Hematite irons have risen by 40s., making 
the delivered prices £12 8s. 6d. for East Coast and £13 10s. 
‘for West Coast. All locally made steel billets are 30s. up, 
Bessemer acid being now £24 5s. and Siemens £24 15s. 

r ton'delivered. Wire rods and most finished steel have 
Keser advanced by 30s. “Regarding fuel,’ in spite of the 
suspension of e 8 atid the fact that ‘production is 
‘being kept at a fairly good level, no very great impression 
seems to have been made upon ‘the volume of ies to 
inland works, and little has been possible in the building 
up of reserves. Railways are receiving more, but the 
quantity stacked on the ground is not what it should be. 
Slacks are in particularly short supply. There is no 
material change in the position of house coal supplies. 
Best South Yorkshire steam hards are quoted at 29s. to 
29s. 6d.; best Derbyshire, 28s. 6d. to 29s.; seconds, 
27s. 6d. to 28s.; cobbles and nuts, ditto ; washed smalls, 
24s. 6d. to 26s.; ‘best hard slacks, 24s. 3d. to 24s. 9d.; 
seconds, 23s. 9d. to 24s. 3d.; soft nutty, 23s. 6d. to 24s.; 
peas, 22s. to 22s. 6d.; and small slacks, 19s. to 20s. Blast- 
furnace coke is at 58s. 6d. per ton on rail at ovens, but no 
export business appears to Lh ers For house sorts 
branch is still qunted 4 at 33s. to 33s. 6d. and best Silkstone 
at 29s. 6d. to 30s. 6d. per ton at pits. 


WALES AND ADJOINING COUNTIRBS. 
Coal Production. 


Mr. J. W. Beynon has been elected Chairman of 
the Monmouthshire sna South Wales Coalowners’ Associa- 
tion for the ensuing year. Details of the output of the 
members’ collieries for the year ending December 31st last 
and the quantity assured during the ensuing year are as 
follow :—Cardiff: Output, 27,567,633 tons; assurance, 
30,563,148 tons.-Newport: Output, 9,395,389 tons ; 
assurance, 9,641,607 tons. Swansea: Output, 4,413,317 
tons ; assurance, 4,698,585 tons. Total output, 41,376,339 
tons ; total assurance, 44,903,340 tons. The total increase 
in output is 246,888 tons, or .6 per cent., and the decrease 
in the assured quantity 258,724 tons, or .57. per, cent. 


Tin-plates, &c. 


The tin-plate trade is badly disorganised as the 
result of the continued strike of the steel workers. The 
reduction in production and the keen demand for supplies 
are responsible for enhanced prices of tin-plates, which on 
the basis of 20 14 = 112 sheets are quoted about 77s. 
to 80s. Other quotations are :—Bloeck tin, £372 cash, 
£376 5s. three months; copper, £105 15s. cash, £109 
three months; Spanish lead, £50 5s.‘ cash, £53° three 
months ; spelter, £54 cash and £57 10s, three months. 


ropewaye, conveyors, elevators, &c. (labour-sa 
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OCTOBER EXAMINATIONS, 1919, PASS LIST. 
PRELIMINARY (45). 


F. Alderton, N. oy, oad J. by Barrett, J. H. Barton, 
ie Boyes, 8. A. Bradfield, h, A. Carstairs, A. F. ( 
Geach ard, H, F, Cornick, M.C., J. n 4. Crawford, F.M. Daniel, 

W. Focless lestone, J, L. Edwards, C. W. Foxley, E..D. Grubb, 
rE p. “Hall, P. Hamilton, G. Harley, B. F. J. Johnson, A. E, 
Kidner, W. A, Laing, R. M. Lawrence, D. 0. Luck, W. J. Mc] ean, 
J. E. W. Monkhouse, J. T. Morris, A. Nicol, G. Neilson, G. 1 
Parkinson, V.'H: B. Peart, E. A. Philli , J. BH. M. Ric hards, 
8. J. Ricketts, 8. Rouse, FG; Rule, J. wy Seribante, D. Seed, 
W. G. Sides, T, H. Stanton, 8. Sweeney, T. H. Tandy; T. Watson, 
M.C,, T. H. Webster; P..J, Wells. 


Associate MEMBERSHIP (53). 


Whole Examination (Sections A, B, and ot (8).—J. Anderson, 
G. H. Bradshaw, W. F. de Penning, B. Hodgkinson, W. 11. «. 
Howe, R. J. Mitchell, C. H. Old, G. A, V. Russell. 

Sections A and B only (14).--A. G. a. L. E. Edwards, 
E. C. Fowle, D. M. Gibson, E. Harwood, H. L. Milner, «. p. 
MacGuire, L. V.!Pereita, R.\E. Ponsonby, B. v. N. Rao, b. T, 
Roch, R. Shaw, W. F. Slater, G. Stanley. 

Sections B and C only (1) (Section A passed previously),— 
W. J. H. Rennie. 

Section A only (21).--W. Aiston, T. H. Bryce, J.P. Candy, 
M, L, Cobb, H, Eccles, W. C. Evans, F, Ewbank, J.D. Farmer, 
P. A. Foy, J. B. Glass, G. B. Hardy, L. C. Hota F, L. James, 
No Ww.’ , M.C!, E. ©. Lightbody, J. V. Lord, G. 8. Paterson, 
N. E. L. Pearse, 8. B, Reid, F. W. E. Vanstone, T. H. Watson. 


Section B (8) (Section A passed previously).—S. M. A, 
a G. P. W. G. R. Crow, CE E. Fox, E. Gibson, 
H. W. Hanauer, J. Marshall, W. L. Morrison. 


Section C only (1).—H. H. Burness, B.Sc. (St. Andrews). 


The foregoing list includes the results of examinations held in 
India and the Colonies, 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Henry Berry anv (o., Limited, of Croydon Works, Leeds, 
have opened a London office at No. 88, Victoria-street, West- 
minster, 8S.W. 1, under the management of Messrs. W. A. Walber 
and Co, 
Tae Generar Erecrric Company, Limited, has undertaken 
the sole agency in this country for the ‘‘ H. and H.”’ Hart rotary 
snap switches and other ities produced by the Hart and 
Hegeman Manufacturing Company, of Hartford, Conn., U.S. A 
Mr. A. P. Trorrer, of Messrs. Handcock, Dykes and Trotter, 
is retiring from the firm as from March 25th, but will continue 
to. give attention to his special subjects in engineering and 
science from his _ ddress, Greystones, Teffont, Salisbury, 
ite. 








Taz Lonpon WARMING AND VENTILATING Company, Limited, 
of 20, Newman-street, London, W., which equipped both of the 
late Captain Scott’s expeditions with its heating and cooking 

paratus, has received instructions to equip the forthcoming 
British Antarctic 6 ition with its “‘ Kooksjoie ” anthracite 
ranges adapted to oil on the new principle of the“ Welcome” 
oil heater. 

A NEW com having the style and title of Sir J. F. Payne 
Gallwey, Seach bail’ On "Limited, has has acquired the interests of 
Payne Gallwey, Beown! and Co., formerly trading at 49, Queen 
Hg? wo ep E.G. 4. ge offices of aes new company are at 
58, Vi ipeerewrerty he 1, and the join + monaging. stors 
or J.F igen Hy Galivey and C. L. Brown, A.M.L. (Telephone 


hj ca lager ls pee ta a 


neorean ala ‘ompany of Rie W. and constructional engi- 
£9) 


neers—an G. Armstrong, Whitworth 
and Co.,° ig been removed from 3, Blenheim-strec t. 
New Bond-street, 1, to Atstralia House, Strand, W.C. 
to which address, on and after the 22nd instant, pra Pale 
tions should be addressed. 


ham, which is the rietor of the Holwell Iron Company, 

aad Co., has decided to take up the 
manufacture oo ferro-concrete pipes and is proceeding to put 
down large works its ironworks at Stanton for the 
manufacture of pipes under the Hume patents, in sizes ranging 
from 4in. in diameter up to 60in. diameter. 


wend 7 rer tempat yeaa th Shipbuildi 
Company, Limited, has the interest of the Ministry of 
Shipping in the See at Chepstow and Edward 
Finch and Co. (1916), Limi as from March 3rd, and that all 
correspondence should aattices be addressed in future to the 
Monmouth Shipbuilding Company, Limited, Ch ww, Mon., 
and not to the National Shipyards ree Edward Finch and (0, 
(1916), Limited, as heretofore. 








ae 
— 





Contracts.—The Royal National Lifeboat Institution has 
placed an order with J, pa White and Co., Limited, East 
clas Isle of Wight, for twelve new motor lifeboats, which have 


been allocated as follows :—Norfolk and Suffolk 464ft. by 
12ft. 9in., to Cromer; Watson wee. 46ft. by} 1 *. Gin,, to 
Penlee, The Mumbles, Dunmore and Youghal; Watson 


type, 40ft. by 11ft., to and coy 4 self-righting 
type, 40ft. by l0ft. an oe or agg and Bembridge : 
and scl vightine type, 38ft. by 9ft. eas to. Sennen: Cove ani 
Appledore. 
CATALOGUES FOR Mxnororamtax Rattways.—The Comp- 
troller-General of 4 the Department of Overseas Trade of the 
Foreign Office and Board of Trade announces that, information 
nee been received in the Department to the effect. that the 
tendent of Stores, Mesopotamian Railways, in order to 
tate the preparation of demands and also for his genera! 
prorss mird is desirous of eer copies of British manufacturers’ 
catalogues dealing with the following materials :—(a) Locomo- 
tives and rolling stock, standard, metre gauge, and narrow gauge : 
(6) pumps, steam and oil, all descriptions; (c) cars, motor rail - 
(d) permanent way material—rails, fastenings, &c.; (e) tanks. 
sectional, wrought iron, cast iron, and staging, &c., for; (/) 
machinery—workshop, repair énd@- manufactory ; (9) tools, heay y 
and light, as used on railways; (h) instruments, surveying. 
mathematical and precision ; (4) lights, flare, high-power and 


ordinary ; (j) piping, wrought iron and fittings ; (%) hardware. 
general ; (/) cranes, hand and power, stationary and trevelliny. 
all ; (m) electrical plant and accessories, general : 
(n) & stationary and portable, steam and oil; and (v) 


devices 
t of any action taken 








It is frequent for vessels to wait a fortnight or 


charters. 








). 
with regard to this matter would also be appreciated, 


Tue Stanton Ironworks Rare ppb on. oe near Notting- . 
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French Engineering. Notes, 
(From our Correspondent in Paris.) 
The Railwaymen’s Strike. 


Arter lasting barely four days, the railway- 
men’s strike collapsed in a manner that emphasised again 
the difficulty of even the most powerful labour organisa- 
tion succeeding in a struggle which suspends the vital 
forces of the nation, The strike was in no way premedi- 
tated, and was not officially quthorised by the men’s 
federation, It was started = the secretary, of a local 
branch of the union over a question of discipline, and it 
spread with remarkable ty, thereby showing that 
there is a good deal of discipline amongst the men them- 
selves, although they object to it when imposed by the 
companies. Nevertheless, the. discipline was far from 
being general, since very few men went out on the Northern 
Railway, the services of which were practically normal 
throughout the strike, On the other hand, the number of 
men returning to work showed that the strike was not 
popular, for the reason that the clover hoof of politics 
was too plainly discernible, and the energetic action of 
the Government made it clear that no interference with 
those who desired to work would be tolerated, After the 
first two days a certain number of trains were running 
with the aid of the companies’ engineers and of students 
from the engineering schools and others, while thousands 
of men of all ¢ategories volunteered to give their services 
if necessary. The railwaymen were made to feel the 
hostility of the publie by the refusal of trad le in 
several towns to serve the strikers until they returned to 
work. This boycotting of the railwaymen was as effective 
as anything else in ing the strike, and when the 
Government mobilised the railwaymen the Federation 
promptly accepted to submit the matter in dispute to 
arbitration after the men had resumed their duties. Of 
the long list of claims made out by the union as an after- 
thought to justify the strike, not one of any importance 
was conceded. Nevertheless, it must be admitted that 
the strike has left an aftermath of agitation which has 
extended to other industries. 


Advancing Prices. 

The recent railway trouble has given another 
impetus to the upward moyement in prices for all kinds 
of material. It occurred at a moment when producers 
were already suffering from a severe shortage of fuel, and 
the strike offered a pretext for further putting up prices, 
which are now reaching a level that makes the situation 
extremely precarious for consumers. Cokes have ad- 
vanced from 160f. to 220f. a ton, and the Longwy pig iron 
producers are credited. with the intention of raising the 
price of crude iron from 450f. to 525f. a ton. The outlook 
is 80 precarious that blast-furnace proprietors will not 
quote for future deliveries. For the same reason, 
are expected to advance a further 150f. a ton. Of this 
material there is a great shortage, and the scarcity of 
sheets and plates is seriously interfering with urgent work 
in the locomotive shops and shipbuilding yards. 


Industrial Difficulties. 


There are so many factors operating against an 
industrial recovery that, the future is fraught with some 
danger unless something is done ily to bring about 
an adjustment of the various icting elements. The 
fall in the exchange rate has been accentuated to such an 
extent the last — days that there appears little hope of 
anything being done to prevent a collapse except by some 
inten t. It was. expected that the 
deliberations the London Conference would. have 
resulted in veneee | ible, whereby France would 
have been assured credits, and until @ satisfactory 
working arrangement is come to between the different 
countries it is feared that the depreciated exchange will 
impose increasing burdens and render it more and more 
difficult to secure industrial stability. | Nevertheless, 
there is still hope of the London Conference arriving at a 
solution which is necessary for the prosperity of all the 
countries concerned. Meanwhile, there is plenty of work 
if only the conditions were favourable to its being executed 
under satisfactory conditions. The work of reconstruction 
in the devastated regions is proceeding very slowly, since 
the financial situation peared i the giving out of extensive 
contracts, and the great majority of the huge public under- 
takings which ought by now to have been put in hand are 
held in abeyance, Any i iate recovery can now only 
depend upon the success of the national loan. If the 
public respond readily to the appeal, the Government 
will be in a position to carry out. much of the work that 
it is obliged for the moment to withhold, and it is pre- 
sumed that the improvement in the country’s financial 
situation, following upon the public contribution to the 
Treasury, will result in a rise in the exchange rate, which 
will inspire confidence in a commercial and industrial 
recovery. 


Export Problems. 


The advance of 115 cent. in the railway 
charges for goods has nestebarily Welped to increase pro- 
ductive costs, and it has also had the effect of placing 
another obstacle in the way of developing an export trade 
which the Government is anxious to encourage, with a 
view of improving the situation abroad, The new rates 
are so obviously detrimental to firms which do a foreign 
business that a reduction of 10 per cent. is now accorded 
on the railway charges for the transport of goods for 
export, but the concession is quite insufficient to counter- 
balanee the other drawbacks that stand in the way of an 
active export trade, of which the railway deficiencies are 
the most serious. The Chamber of Commerce at Lille 
has replied to the appeal of the Minister of Commerce fox 
& more energetic development ‘of . export business, ‘by 
pointing out that nothing can be:done until the railway 
pits are reo i It states that while there are 
considerable delays in consigning goods, it is still more 
difficult for manufacturers to get deliveries of material 
and machinery, and cited an instanceof a firm having 
vainly endeavoured for months past to get delivery of 
machinery which is lying at one of the ports, 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. j 

When an abridgement is not illustrated the Specification ia 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 


at 6d. each. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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INTERNAL COMBUSTION ENGINES. 


138,277. August 21st, 1919.—Reversine Vatve Gear, The 
North British Diesel Engine Works, Limited, South-street, 
Whiteinch, Glasgow, and J. C. MacCall Maclagan, 14, 
Park-corner, Westland-drive, Glasgow. 

In order to facilitate the longitudinal movement of a cam 
shaft, so as to bring either the ahead or astern cams under the 
valve rockers, the shaft is sometimes first moved away from the 
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rockers, This invention has for its object a simple means of 
effecting this movement. The cam shaft bearings are mounted 
on rocking arms A, and an excentric B is used to advance or 
withdraw the cam shaft.—February 5th, 1920. 


DYNAMOS AND MOTORS. 
138,227. April llth, 1919,—BrusH-HOLpDERS For UsE wIrTH 
Dynamo Exrecrric Macsrxes, The Electric Construction 
i Dashwood House, No. 9, New Broad- 


and B Works, 

Ee A Pa nme 
The design of brush haider di in this spesification i 
@ P ed in ion is 

coranged wit 8 ee Ser ithin a recess B formed in 
the carrier Ci is recess is 6dd to thé surface of the slide 
D, and has cppialis thereto a ting face_E, as shown. The 





direction away from the com- 
.¥. The ball A itself 
‘and the face of the slide D, both 


ball A is constantly 7c yee) a) a 
i 
between the slanting face 
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because the ball is pressed by the spring and because the slide is 
pressed in an outward direction through the action of the coil 


spring G. A pivoted claw H is provided with a suitable handle, 


and so 


desired position. 
operating the haridle, because any inwa: 
D tends to disengage the ball.—-February 5th, 1920, 


SWITCHGEAR. 


138,204. March 16th, 1919.—ConTROLtERS For Usk wITH 
Execrric Morors, R. Amberton, the Electrical Apparatus 
Company, Limited, of Vauxhall Works, South Lambeth- 
road, Lo’ 


ion. 


It is the object of the present invention to provide a form of 





controller wherein the contact member is moved forward 


positioned that when the handle is pressed the claw 
presses in the ball A and frees the slide D, which will then be 
pressed out by the action of its spring. This movement may be 
steadied by hand, and the slide D adjusted outwards to any 
The slide D can be adjusted inwards without 
movement of the slide 


— 


against the action of a spring, while a no-voltage release operates 
normally to hold a eet in sao to prevent return of the switch 
by the spring. until the switch is positively moved back or until 
a no-voltage or overload condition oceurs. The illustrations 
show a shunt and. series regulator proyided with a no-volt 
release device, according to this invention. Around the spindle 
of the switch arm A is disposed a spring drum B fo with 
ratchet teeth C at its edges. D is the no-volt release, provided 
with an armature, which is held up, drawing up in turna lever E 
pivoted on the base. is lever carries a spring-pressed pawl G, 
which in the position shown engages with the ratchet teeth C 
of the spring drum B. The pawl G has a tail piece F, which 
limits its,turning movement, and when the no-volt release 
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operates, allowing the lever E to fall, the pawl G is disengaged 

from the ratchet teeth C. The switch arm has a downward 

projecting lug H, which is adapted to strike against a roller K 

on the drum. As the arm is moved in a clockwise direction it 

must carry round the drum with it, winding up the usual spring 
in the drum. The arm can be moved backwards from any 
position, leaving the spring drum where it was, but in whatever 
position thelarm may be left, when the no-volt release operates, the 
spring drum will ily backwards, and the roller K, striking against 
the lug H on the arm, turns it back to the starting position, 
where it is stopped by the usual stops. An arrangement is also 
described in the specification which secures that the sliding 
brush will always lie correctly in position on each stud.— 

February 5th, 1920. 

138,246. May 17th, 1919.—Ezecrricar Swirenes, A. P. Lund- 
berg, G. C. Lundberg, P. A. Lundberg, and G. Pegg, all 
of Pioneer Electrieal Works, 477 to 489, Liverpool-road, 
Holloway, Middlesex. . 

The switch actuating device described in this specification 
actuates a tumbler switch to and from its “‘on” or “ off”’ 
position by the rectilineal movement.of.an operating member, 
the first pull on which effects the first movement and the next 
pull produces the second movement. The pin A lies at one end 
of the slot B and engages, say, the depression C; when a pull 
is exerted on the slide bar D the pull is transmitted through the 
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pin E to the links F, which press through the pin A on the 
member G. This member is caused to turn on its pin and 
actuate, through the forked or Y-shaped extension H, the 
actuating lever K. When the pull om the slide bar D is relieved, 
the spring L returns this bar to its normal position, and the 
return movement causes the pin E to travel along the slot B 
and to enter the depression M. The parts are then in position 
to actuate the switch when # pull is'again exerted on the slide bar. 
—February 5th, 1920. 


MINES AND METALS. 


138,304. November 20th, 1919.—Rock Drirts, G. H. T. 
Rayner, Grange Farm House, Carter Knowle-road, Abbey- 
dale, and P. Rayner, 38, Chantrey-road, Woodseats, Shef- 
field. 

The peculiarity in this reek drill lies in the provision of un- 

usually ample exhaust ports, Air is admitted at the inlet G 


N°138 304. 











and passes to the passages A, and so to the rear end face of the 
piston H, thereby forcing it to the right. At the same time air 
passes by ports B to the hollow interior of the piston H and 





assists in propelling it. The incoming air also enters the passage 
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K and the chamber containing the valve F, which is thereupon 
thrown to the right. When the piston H is in the position shown 
it will be seen that the front of the piston is open to exhaust 
through the passages L, port C, and also through the port D.’ As 
the piston moves to the right the passage A is shut off from the 
inlet G, and the front of the piston is shut off from the exhaust 
port D, Simultaneously the passages L are shut off from the 
annular exhaust groove C. As the piston proceeds the forward 
ends of the passages A are put into communication with the 
exhaust port D through its annular groove. Shortly afterwards 
the rear ends of these passages A and the rear of the piston H 
are in communication with the exhaust port C through the un- 
covering of the annular groove. The further progress of the 
piston causes the mouths of passages L to coincide with air 
inlet groove, thereby admitting air to the front of the piston, 
which, besides pressing on the face of the piston, also enters 
the passage M and throws the valve F to the left, thereby placing 
the annular recess around the valve simultaneously in com- 
munication with the auxiliary exhaust passage E and the auxi- 
liary exhaust port N. From the foregoing it will be understood 
that the rear of the piston H is open to exhaust by three 
routes D, C, and N. As the back stroke proceeds the exhaust 
port C is first closed, then the port D, but the auxiliary exhaust 
port N continues open until air is again admitted to the rear of 
the piston, when the valve F is thrown to the right. In this way 
an adequate exhaust is provided, so that no premature cushion- 
ing of air occurs on the back stroke, and consequently a full 
length forward stroke is obtained.—February 5th, 1920. 


TRANSMISSION OF POWER. 


138,257. June llth, 1919.—Execrric Insunators, H. Lutz, 
Turin-via Arsenale 17, Italy. 

The present invention relates to an electric insulator compris- 
ing two metal cup-shape conducting members arranged in 
reversible positions with a gap between their mouth edges, and 
separated from one another by an interposed insulating piece. 
The insulator consists of a spindle A, with threaded ends and of 
insulating material, which may be surrounded by a. tube B of 
porcelain or other insulating material, and two caps CC of 
cylindrical or other form, which may be of metal or other strong 
substanee. The caps have parts that are screw-threaded and 
attached in reverse positions on the ends of the insulating 
spindle in such a way that one cap enters within the other. 
The space between the tube B, when used, and the spindle A 
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is hermetically closed by means of packing between the tube and 
the serew-threaded portions of spindle A. For very high 
tension this space may be filled with insulating substances to 
prevent arcing between the two caps along the spindle and across 
the space. The purport of the tube B is to increase the distance 
between the screw-threaded parts of the two caps along the 
external surface of the insulating tube. For cases of low 
tension the tube B may be omitted. The caps C protect the 
insulating parts against rain, injury by stones, and sudden 
discharges which oceur at excessive. tension between the caps. 
The caps also tend to diminish the so-called silent discharges, 
which in time injure the surfaces of the insulators, since the 
greatest electrostatic effect is between the two caps. Other 
arrangements of the insulator are described in the specification.— 
February 5th, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


138,252. May 28th, 1919.—Srups or Spicots FoR CHANGE 
WaEeELs or LatuEs, G. L. Norman, Basinghurst, Nightingale- 
road, Guildford, and A. Drummond, Ryde’s Hill, near 
Guildford. 

This invention relates to the studs or spigots employed in 
lathes for the purpose of mounting the change-speed gear wheels, 
and has for its chief object to provide a simple and easily applied 
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device to take the place of the usual nut secured on the end of 
the spigot to retain the wheel. The spigot is formed with a 
longitudinal hole extending for a substantial distance from its 
end and a split pin with a head is pushed into the hole and held 
therein by the spreading force of the split portion; which is 





arranged to spring out slightly, It is found that the pressure 
exerted by the split pimiégainst theiwall of the hole is sufficient 
to hold the pin in place against such side pressures as _are likely 
to oecur.——February 5th, 1920. 


i 


MEASURING AND TESTING INSTRUMENTS. 


188,240. May 10th, 1919.—-MicromeTeErs, R, O. (. Hurst, 233, 
Bellingham-road, Catford, London, 8.E. 6. 

For the purpose of compensating the wear of the measuring 
screw in micrometers the female thread is cut in a tapered split 
bush, and arrangements made for screwing the bush into a 
tapered hole. In order to provide a zero adjustment for use 
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after compensating wear of the screw, the graduated thimble is 
attached to the stem of the measuring screw by means of a 
tapered joint, as shown. The thimble is made in two parts, 
and the usual ratchet stop A introduced between the two parts. 
—February 5th, 1920. 


MISCELLANEOUS. 


138,292. September 26th, 1919.—Drarninc Arr Pires, J. E. L. 
Ogden, Penshurst, Lincoln-drive, Liseard, Cheshire. 

This device is a trap for draining water out of air or gas pipes, 
where condensation of the vapour cannot be depended on to work 
the apparatus. The trap is much the same as the open bucket 
type sometimes used for draining steam pipes, with the addition 
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of a small leakage vent A. The inlet B is arranged below the 
lip of the bucket, and thus forms a seal between the air main 
and the leak A when the trap is full. The leak reduces the air 
pressure above the water in the trap, which then rises over the 
lip of the bucket and is discharged in the usual manner. 
February 5th, 1920. 








THE InstrTuTION oF ELecrricaL Enatnrers.—Over 400 
members and guests attended the annual dinner of the Institu- 
tion of Electrical Engineers held at the Connaught Rooms on 
Thursday last, the 4th inst. Appropriate greetings were received 
from the sister society in America and the Italian Electro- 
Technical Association. The chair was occupied by the President, 
Mr. Roger T. Smith, and among the guests were General Sir 
C. F. N. Macready, the Dean of Westminster, Rear-Admiral 
Sir W. C. M. Nicholson, Sir Gregory Foster (Provost of Uni- 
versity College, London), Major-General G. DL. Jeffreys, Lieut.- 
Colonel Sir F. Younghusband (President, the Royal Geographical 
Society), Sir Charles Parsons, Professor W. H. Bragg, Sir F rank 
Heath (Secretary of the Department of Scientific and Industrial 
Research), Captain H. Riall Sankey, and Messrs. W. H. Booth, 
W. W. Lackie, and A. Page (Electricity Commissioners). The 
President, in responding to the toast of the evening, proposed 
by Sir Gregory Foster, said that the Institution would have this 
month a membership of 8800—a greater membership than any 
other engineering institution in the United Kingdom. Next 
year it would celebrate its fiftieth. birthday, and that event, 
coupled with its great membership, ought to stimulate members 
to determine that the education of engineers, and research 
workers should go forward in order to produce the best results. 
The greatest electrical event during the present session was 
the passing of the Electricity Supply Act, and the most important 
provision under that Act was the appointment of five electrical 
Commissioners, four of whom had been elected and three of 
whom were their guests that night. 





Forthcoming Engagements, 





TO-DAY, 


Paysicat Soctety or Lonpon.—Imperial College of Science 
Imperial Institute-road, South Kensington, 8.W. Papers 
(1) ‘Phe Absorption of Gases in a Discharge Tube,” by My 
F. W, Newman; (2) ‘‘ A Directional Hot-wire Anemometer of 
High Sensitivity, especially Applicable to the Investigation of 
Slow Rates of Flow of Gases,” by Mr. J. 8. G. Thomas. Dy 
Hans Petterssen will exhibit a new micro-balance, 5.1, 

e 


THURSDAY anv FRIDAY, MARCH IIH anv 1274. 

Institute oF Metars.—lInstitution of Mechanical 
neers, Storey’s Gate, St, James’ Park, S.W. 1. 
meeting. 4 p.m. and 10,30 a.m. 


Engi. 
Annual genera] 


FRIDAY, MARCH 12ru. 


University oF LonDoN ENGINEERING SocreTY.—University 
College, Gower-street, W.C. 1. Annual public meeting. Address 
on “ Coal Conservation,” by Sir Dugald Clerk, F.R.S. 5.30 p.m, 

Juntor Institution oF EnNaIneers.-—39, Victoria- street, 
8.W. 1. Lecturette: ‘‘ Chain Helice Pumps,” by Mr. §, 4 
Simpson, 7.30 p.m. 

Roya Instirurion oF Great Britaty.—Albematle- si rect, 
Piccadilly, W. 1. Discourse on ‘‘ String Figures,”’ by Mr. \y. \, 
Rouse Ball. 9 p.m. 


SATURDAY, MARCH I3rs. 


Royat Instirvrion or Great Briran.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Positive Rays,” 1V,, by Professor Sir J. J, 
Thomson, 3 p.m. 

MancuEsTeR AssociaTION OF ENGINEERS.—Grand Hotel, 
Manchester. Paper; ‘‘ Manufacturing Engineering at the Ford 
Motor Works,” by Mr. Henry Hudson. 7 p.m. 

KEIGHLEY AssocIATION oF ENGINE«RS,~-Assembly oom, 
Cycling Club, Keighley. *‘ Nitrogen and its Uses,” by Dr, A. 
Bramley. 6.30 p.m, 


TUESDAY, MARCH l6rx. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—House of the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. P: per : 
‘** Plant Used in the Rotary System of Drilling Oil Wells,” by 
Mr. Maurice A. Ockenden and Mr. Ashley Carter, 5.30 pan. ~ 


INSTITUTION OF CrIvit ENGINEERS.-—Great George-street, 
Westminster, S.W.1. Lantern Exhibition of Views taken 
throughout the War Areas in France and Flanders, by sir 
Alexander B. W. Kennedy. 5.30 p.m. 

WEDNESDAY, MARCH I7ra. 

Royat Soorty or Arrs.—John-street, Adelphi, W.. 9. 
“‘ Street Passenger Transport of London,’’ by Mr. W. Worhy 
Beaumont. 4.30 p.m. 

LiverPoor, ENGINEERING Socrety.—Royel Institution, Col. 
quitt-street, Liverpool. ‘ Bricks and Brickmaking fromm a 
Geological Standpoint,’’ by Professor P. G. H. Boswell. 5 pun, 


Roya MeTeoronoaicaL Soctety.—Rooms of the Royal 
Astronomical Society, Burlington House, Piceadilly, W. |. 
Lecture: ‘‘ Clouds as seen from an Aeroplane,” by Captain 
C. K. M. Douglas. 5 p.m. 

InsTITUTION OF ExecTricat Enerverrs (Wireless Sectional 
Meeting ).—Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. ‘‘ Duplex Wireless Telephony: S:me 
Experiments on its Application to Aircraft,” by Captain I’. I’, 
Eekersley. 6 p.m. 


THURSDAY, MARCH 18rk. 


INSTITUTION OF MINING AND METALLURGY.—Rooms, 
logical Society, Burlington House, Piccadilly, W. 1. Pape: 
to be submitted for discussion: “ Tin and Tungsten Deposits; 
The Economic Significance of their Relative Temperatures of 
Formation,” by Mr, William R. Jones. Lantern. 5.30 p.m 


Instrrvtion or Erecrricat Enorverrs.—Institution of Civil 
Engineers, Great’ George-street, Westminster, 8.W. 1. Adjourne 
discussion on the following papers: ‘* Notes on Operating a 
By-product Producer Gas Plant for Power and Heating,” by 
Mr. W. H. Patchell ; ‘‘ Production of Power from Blast-furnace 
Gas,”’ by Mr. 8. H, Fowles. 6 p.m. 


FRIDAY, MARCH 19. 


Junior InstiruTion oF ENGINEERS.—39, Victoria-street, 
Westminster, S.W.1. ‘* Shipbuilding and Shipping Develop. 
meénts in Italy,” by Mr. W. H. F. Robba. 8 p.m. 

Roya Institution or Great Brrrain.—Albemarle-street, 
Piceadilly, W. 1. Discourse: “ Leonardo da Vinci,” by Mr. 
Edward MeCurdy. 9 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
St. James’ Park, S.W.1. Paper: “ Exact Dat. on the ler- 
formance of Mechanical Stokers as applied to Lancashire or 
other Narrow-flued Boilers,’ by Mr. David Brownlie. 6 p.m 

Royat Soctety or Arrts.—John-street, Adelphi, W.C. 2. 
Indian Section. ‘* The Indian Currency System and its Develop 
ments,”’ by Sir William 8S. Meyer. 4.30 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING Dravcuts- 
MEN.—Bothwell-street, Glasgow. ‘* Oil Tankers,” by Mr. . lt. 
H. Bonn. 8 p.m. 

ASSOCIATION OF ENGINEERING AND SarPBUILDING Dravants- 
MEN.—-Applied Science Department, Sheffield University, 
Sheffield. ‘‘ Some Steam Economies,” by Mr. Gilbert Rowe. 
7.30 p.m. 


Ceo- 


SATURDAY, MARCH 20rnH. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— National Physical 
Laboratory, Teddington. Visit to N.P.L. 2.45 p.m. 

Royat Instirution oF Great Briraww.—-Albemarle-strect, 
Piccadilly, W. 1. ‘* Positive Rays,” V., by Professor Sir J. J. 
Thomson, 3 p.m. 

MONDAY, MARCH 22np. 

InstiTuTe OF TRANSPORT.—Lecture Theatre, Institution of 
Civil Engineers, Great George-street, S.W. 1. Opening meeting. 
presidential address by Sir Eric Geddes. 8 p.m. (Postpo: el 
from March 15th,) 


TUESDAY, MARCH 23rp. 
Tre Encrncers’ Ctvs.—Manchester. Annual general mect- 


ing. 4.30 p.m. 
WEDNESDAY, MARCH 24ru. 
INSTITUTION OF NAVAL Ancutrects.—Grand Hall, Connaug!t 


oe Great Queen-street, Kingsway, W.2. Annual dinner. 
.30 p.m. 


WEDNESDAY, THURSDAY, AND FRIDAY, MARCH 
247TH, 257TH, AND 267TH, 
INSTITUTION OF NavaL ARcurItEects.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Annual meetings. For pro- 
gramme see page 280, 11 a.m. each dey. 
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PUBLIC NOTICES 


PUBLIC NOTICES 





Assistant Engineer Re- 
QUIRED by the GOLD COAST 
GOVERNMENT RAILWAY, for two 
tours each of twelve months’ service, with 
prospect of permanency, Salary £300-£10-£350, with 
a war bonus of £170 a year. The question of increas 
ing the salaries of Gold Coast Government officials on 
the withdrawal of the war bonus is at present under 
consideration, Freé single quarters and first-class 
assazes. Liberal leave in England on full salary. 
Candidates, age 25-35, who have had a good training 
as Civil Engineers, with previous experience in re- 
sponsible charge of, Ratlway Maintenance, should apply 
in writing not la a week from the date of — 
advertisement, giving brief details of age and experi- 
ence, to the C CROWN AGENTS FOR THE COL ONTES 
4, Millbank, London, 8.W. 1, quoting M/Gold Coast 
9686. 3891 


Assistant Engineer Re- 
QUTRED by the GOVERNMENT 
ot the STRAITS SETTLEMENTS, for 
years’ service in the Public Works 
URES" with prospects of permanency. Salary 
400 dollars per month, rising by annual increments 
of 25 dollars per month to 450 dollars per month for 
the period of the agreement, then by annual incre- 
ments of 25 dollars a month to 600 dollars a month, 
with prospects of further advancements. The sterling 
value of the dollar is at present tixed by the Govern- 
ment ae" two shillings and fourpence. Pree passages 
provide: 
» Candidates, 25-35 years of age and preferably single, 
who must have passed either the A.M. Inst. C.F. 





‘ examination or that held by the Institute of 


Municipal and County Engineers, and have had at 
Jeast three years’ practical experience (exclusive of 
pupilage) as Engineering Assistants in a Borough or 
County on ge 8 Office or under Engineers who are 


M. ay , should apply in writing not later than 
seven days ~ “t the date of this advertisement, to the 
OWN: AGENTS FOR THE COLONIES, 4, Mill- 


bank, | mg 8.W. 1, giving brief details of age and 
3880 


experience and quoting M/Straits 9665. 
Engineer Re- 


Assistant 
for the MARINE DE- 


UIRED 

PARTMENT. NIGERIA, for two tours, 

each of 12 months’ service, with possible 
permanency. Salary £300-£15-£400 and war bonus 
of £120 a year. The question of increasing the salaries 
of Nigerian Government officials on the withdrawal 
of the war bonus is at present under consideration. 
Free single quarters and first-class passages. Liberal 
leave in England on full salary. ranaisaten, age 
5-45, who have had a technical college training and 
“~ passed any ex xamination accepted by the 
Institution of Mechanical. Engineers as qualifying 
for Associate Membership, short Sea-coing Experience, 
and also experience in Works Management, should 
apply by letter, not later than one week from the 
date of this advertisement, giving brief details of age 
and experience, to the CROWN AGENTS FOR THE 
COLONTES, 4, Millbank, London, 8.W.1, quoting 
M/Nigeria 9674. 3879 











Assistant Engineers, 2nd 
A Grade, REQUIRED for the 
GE 


RIAN GOVERNMENT, PUBLIC 

WORKS DEPARTMENT, for two tours 

each of twelve months’ service, with possible per- 

manency. Salary £350-£10-£400 and a war bonus of 

£120 per annum. The cuestion of increasing the 

salaries of Nigerian Government officials on the with- 

drawal of the war bonus is at present under considera- 

tion. Fyee quarters and first-class passages. Liberal 
leave in England on full salary. 

Civil Engineers, who have had good practical ex- 
perience in Public Works Building and. Road- 
making, should apply, by letter, not later than one 
week from the date of _~ advertisement, giving brief 


details of age and xperience, to the CROWN 
AGENTS FOR THE. COLONIES, .* Millbank, 
London, S.W. 1, quoting M/Nigeria 855 3878 





ids ssistant Engineer (2nd 


for three years, with possible permanency. Salary 
£360 per annum, with a duty allowance of £40 per 
annum and war bonus of 20 per cent. on salary and 
duty allowance. Free passages. 

Candidates, unmarried, between 24-30, who should 
be regularly trained Civil Engineers, good Draughts- 
men, well up in Levelling, Land and Marine Survey 
ing and Sounding, having had some experience in the 
Design and Construction of General Harbour Works 
and of Dredging, should apply by letter, within one 
week from the date of this advertisement, giving brief 
details of age and experience, to the CROWN 
AGENTS ary THE COLONIES, 4, Millbank 
London, 5.W. 1, quoting M/H.K. 9535. 3795 


[»spector of Works Re- 
th QUIRED by the Government of 
e 


Kast Africa Protectorate, for vervice 
Taye on the Uganda Railway. 
£15-£100 per annum. ° Quarters free of rent and free 
passages. Tiberal leave in Fingland on full pay. 
Candidates, unmarried, ave 25-40, who have served 
an apprenticeship as Carpenter or Mason, possess a 
knowledge of Masonry, brick and concrete Work, are 
able to read drawings, set out work, use a level, and 
are capable of taking out quantities and estimating for 
new works and repairs to existing buildings, should 
apply by letter within one week _— the date of this 
advertisement, stating age snd_ experience, -to_ the 
CROWN AGENTS FOR THE COLONIES. 4, — 
bank, Londun, 8,W. 1, and qnotinu M’9624 389 


oad Foreman Required 


by the GOVERNMENT of Ee 

LEONE for service in the PROTEC. 

ae TORATE ROADS DEPARTMENT. ve 

- ours, each of twelve pa with possible ex- 

ension, ‘Salary £250-£10-£3 00 bet annum anda war 

ur of £120 per annum, and a travelling allowance 

5 &® month Wilst "performing = aes the 

: he question of- increasing the 

anaties on the withdrawal of the war bonus 4s at 

Mr yee under consideration. Free camp equipment 

talary, Sclsitet “candidates ‘it martie, = oe 
Tr! canno 

the onnee to West Africa by their wives, owing to to 


th 
of accommodation 

cont ide ates, age 28 35, mast be experienced in the 
Conte of Labour, and have a thorough know ledge of 
tee tuction and Maintenance of Roads and Bridges, 
Rollers capable of looking after Steam and Motor 
Carrs) Stone Crushers and Motor Lorries, and of 

ing Out. Work in Plain ae Reinforced Concrete 
nad in the Erection of Steel Work. 
thie ay Pe letter, within 4. oweak from the date of 
experi Vertisement, stating age and particulars of 
Cont ont to.the CROWN AGENTS FOR THE 
M9 ONTES, 4, Millbank, Londom,. 8, W.,1, quoting 

3877 


Grade) REOUIRED by the 
¥OVERNMENT of HONG-KONG. for 
service in the Public Works Department 





Salary £300- 








Fiagineering Draughtsman 
REQUIRED by the GOVERN- 
pe of the FEDERATED MALAY 
ATES for service in the Public Works 
EIEN "be three years, with* possible perma- 
nency. Salary 350-dollars per month, rising by 
10 dollars annually to 450 dollars per month, (The 
sterling value of the dollar is at present fixed by the 
Governmens at 28. 4d.) Free first-class passag 
Candidates, single, 23-33, who must 4 fully trained 
engineering draughtsmen with at least 5 years’ expe- 
rience in the office of a practising civil pone Pm (a 
diploma or degree of engineering or science will be 
accepted in lieu of longer experience), capable of 
making calculations for structural steel work in 
bridges, buildings, &c., should apply (by letter) 


PUBLIC NOTICES 





University of Glasgow. 


FACULTIES OF ARTS AND aCe, 
WINTER SESSION, 1920 
The University Court HEREBY Cav ES NOTICE 
that all APPLICANTS for PERMISSION to ATTEND 
during the WINTER SESSION commencing 18th 
October, 1920, any of _ eg * the undernoted 
Deparsenenene. mast apply for ODGE with the 
Registrar a RM OF EPPLICATION. not later than 
ist JULY, 1920. by candidates resident in the United 
Kingdom, and ist AUGUST by candidates resident 
furth of the United Kingdom ° 
Departments of Mathematics, Natural Philosophy, 
Physical Laboratory, Chemistry, Chemical 
Laboratory, Engineering Drawing, Engi- 





—— wre days of oe date” 3 this " nes neering Laboratory 
giving rie etaiis of age an experience, to 
CROWN AGENTS FOR THE wou eo 4, Mill- DONALD MACE rinclpal: 
bank, London, 8.W. 1,4quoting M/F.M.S. 9520. March. 1920. 3882 
a ih . ICE OF ENGINEFRS. 
ity and Borou h of Peter- 
Secretary of State C y conten 
* INDIA IN COUNCIL will in 1920 The Corporation of eben ae My the 
Ls SEV it ed EUROPEANS | undermentioned PLANT, &c., IMM ATELY, in 


- wo INDI as ASSISTANT 
EXECU T1VE FNCINEERS in the Indian Service of 
Engineers, if so many suitable candidates present 
themselves. 

Every candidate must be a British subject, or a 
ruler or subject of any State in India in respect of 
whom the Governor-General of India in Council] has 
made a declaration that he is to be considered elicible. 

The appointments for Europeans will reserved 
for candidates who have served in His Majesty’s 
Forces during the war for at least one year, or who 
have been prevented on adequate grounds from so 
serving. European candidates must have been horn 
on or after 2nd August, 1893, and on or before 
lst August, 1898 

Indian candidates must have attained the age of 21 
and not attained the age of 24 years on Ist July, 1920. 

Every candidate must either (1) have obtained one 
of certain recognised University Degrees or other 
distinctions = Bpetocwet. or (2) have passed 
Sections e Associate Membership 
Examination of An Tastitution of Civil Engineers, or 
been exemp by the Institution from such examina- 
tion, or (3) produce the required evidence that he is 
otherwise eligible under the Regulations. 

Applications from candidates must reach the India 
Office not. later than 30th June. Printed forms, 
together with information regarding the conditions of 
appointment, may now be obtained from the 
SECRETARY, Public Works reams India 
Office. Whitehall, London, S.W. 1. 

India Office, I ondon, 

12th March, 1920. 3823 


. ABB» 


MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


SHIPYARD PLANT. 
For Sale by Public Tender, 


LYING AT NATIONAL SHIPYARD, 
CHEPSTOW, 

A quantity of High-class SHIPYARD PLANT, 
including :— 

Plate Edge Planing Machines, by Hugh Smith. 

ren -sinking Machines, by John Hetherington 
anc 0 

Multiple-plate Punches, by De Ber 

Bogey and Standard Type Radial Drills, by 
Asquith. 

———e Machines, by Joshua Heap and Kendall 
an 

Screw-cutting Lathes by Broadbent and Graham 
and Normanton. 

Plate-straightening Rolls, by so Bory 

Woodworking Machines, by J. T. Kobinson 
T. White and Sons, J. McDowell, Wadki n and Co., 
and J. Sagar and Co. 

Smiths’ Hearths and Coppersmiths’ Fires, by 
Alidays and Onions. 

Air Compressors and Mild Steel Air Receivers. 

Full particulars and permits to view and Tender 
forms can be had on application to the CONTROLLER 
Plant and Machinery Section, Charing Cross Embank- 
ment Buildings, W.C. 

— to be lodged ‘not later than 10 a.m., 24th 
March 

NOTE.—For eaten of other Government Pro- 
perty for Sale, see RPLUS,”’ price 3d. at al! 
bookstalls, or by ae caaetation of 2s. post 
free, payable in advance to the Director of Publicity. 
Me ed of Munitions, Whitehall-place, ae 
8.W.1. 3721 








ssistant Master Required for 

‘ WORKS SCHOOL. Must have had expe i- 

ence in Teaching Elementary Applied Maths. anu 

Scierice and Machine Drawing. Salary £250 to £300, 

according to Spey Replies must be received 

by March 12th.—Address, 3484, The Engineer —— 
27th Fomenaer. 1920. 3484 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY. 
APPOINTMENT OF AN ASSISTANT 
LECTURER IN 
ELECTRICAL ENGINEERING. 


The Governing FPody invites applications for an 
Assistant Lectureship in Electrical Engineering 
the College of Technology, 

Salary : £350 per annum. 

Conditious of appointment and form of application 
may be obtained nom the “gr College of 
Technolozy, Manches The last date the 
receipt of togiiontions “ih Monday, 12th ‘Apri: 1990. 
Canvassing, either directly or indirectly, will dis 
qualify a candidate for appointment. tee 


Wigan an and District Mining and 


TECHNICAL COLLEGE. 


WANTED— 
ENGINEERING WORKSHOP INSTRUCTOR. 

Applicants should. have good_technical knowledge of 
Engineering, as well as wide Practical Experience 
modern Workshéps. 

Initial salary up to £260, according to qualifications 
and experience. A salary scale in accordance with 
which increments will be payable is under review. 

Further particulars may be obtained from the 
PRINCIPAL. to whom applications should " sent 
by March 22nd. 8744 








connection with the extensions to their Electricity 
Und veking. vi7.:— 

(a) A 1000 K.W. TURBO ALTERNATOR (the 
—- to be of the impulse reaction type), 
with Con Tg and the necessary pipe work. 

(b) yee ea 


AR. 
(c) A £00 K ROTARY CONVERTER. 
(d) SUPERHEATE RS. 
(e) INDUCED ~eepapceaaal FAN and necessary 


eens. 

(f) TWO SETS ‘ORCED DRAUGHT ae. 

(g) FOUNDA’ TIO! ONS and ain S’ WOR 
(h) HIGH-TENSION CABLES. 

Persons or firms willing ~~ Tender for such plant, 
&c., should communicate with the Acting Electrical 
Engineer, City Electricity Works, Peterborough, for 
further particulars thereof. 

W. T. MELLOWS, 


Town Clerk. 
Town Fall, Peterborouch, 
11tL March, 1920. 3788 








PUBLIC HEALTH ACT, 1875. 


(it y of St. Alban. 


EXTENSION OF MAIN rs ggg 
CONTRACT 2a (PAR 
TO MACHINERY CON’ TRAC CTOR s. 

The Corporation of the City of St. Alban, acting as 
the Sanitary uthority for the said City, are prepared 
eS receive TENDERS for CERTAIN WORKS in CON 

NECTION with the ALTERATION and ADDITIONS 
to the SEWAGE DISPOSAL WORKS, near Park- 
street, on the outskirts of the City of St. Alban. 

The works generally will consist of the Supply and 
Erection of a 30 H.P. Suction Gas Engine, Suction 
Gas Plant, Centrifugal Pump, and fittings therefor, 
together with certain Repairs to existing machinery. 

Particulars and specification may be obtained from 
the Corporation’s Consulting Engineers, Messrs. 
Howard a and Sons, of 28, Victoria-street. 
Westminster, S.W.1, on and after the 25th day of 
March, 1920, between the hours of 10 and 4 p.m., 
until the ist April inclusive. 

Intending contractors will be required to deposit 
the sum of Two Guineas prior to particulars being 
furnished, which sum will be returned on receipt of a 
bona fide Tender. 

Tenders, endorsed ‘‘ St. Albans oe ‘ Phy 
reach the undersigned not :ater than 
April 21st, 1920. 

The Corporation fam not bind itself to accept the 
lowest or any Tende! 

Given under my hand this “? ore 4 March, 1920. 


BENHAM. 
Town Clerk’s Office. 


St. Albans. 3808 
Corporation Gas 


\anchester 
DEPARTMENT 


bp STEAM LOCOMOTIVE | ae. 

The Gas Committee are ared receive 
TENDERS ont the SUPPLY wy DELIVERY of a 
SADDLE TANK STEAM LOCOMOTIVE at their 
Bradford-road Gasworks. 

General specitication and form of Tender may be 
obtained on application to the Superintendent, Gas 
Department, Town Hall, Manchester. 

Any further particulars and permission to oy 
the sidings may obtained on application to Mr. Wm. 
nt a apna Ensineer, at his office, Rochdale-road 

tion. 


Sealed Tenders, addressed to the Chairman of the 
Gas Committee, and endorsed ‘‘ Tender for Locomo- 
tive, Bradford-road,’’ must be delivered at the Gas 
Offices, Town Hall, not later than 5 p.m. on Thurs 
day, the 25th March, 1920 

he Gas Committee o~ “not bind themselves to 
accept the lowest or any Tender. 


rder 
THOMAS HUDSON, 


Town Clerk. 
Town Hall, Manchester, 
15th March, 1920. 3862 


Manchester ‘Ship Canal. 


CONTRACT No. 184. 

The Directors of the —ae a Canal Com- 

any are prepared to NDERS for the 
CONSTRUCTION and DELIVE: RY can a REINFORCED 
CONCRETE CAISSON required at the Oil Dock, now 
in course of construction at Stanlow, on the Northerly 
side of the Manchester Ship Canal, in the Urban 
District of Ellesmere Port and Whitby, in the 
County _of Chester. 

The Drawings may be inspected and copies of the 
specification, bill of quantities and form of Tender 
obtained, at the office of the Chief Engineer (Mr. 
H. A. Inst. C.E.), 41, Spring-gardens, 
Manchester, on and ~~ i5th March, 1920, on pay- 
ment of a deposit of © Guineas, which will be 
returned on receipt of a pied fide Tender 

Seal ged to the undersigned and 
endorsed ‘‘ Tender for Reinforced Concrete Caissen,’’ 
should be delivered at this i on or before 10 a.m. 
on Thursday, April 8th, 1920. 
F. A. EYRE. 











41, Spring-gardens, 
Manchester. 8803 





Metropotitan | Borough of Shore- 


ELECTRICITY st: PLY DEPARTMENT. 
NDERS are INVITED for the SUPPLY, DE- 
LIVERY, and ERECTION of the following PLANT 
ONE R-TUBE BOILER, ~33,000 ib. 
eva) comania capacity 
mg a K.W. TURBO- ALTERNATOR, A.C., 
E.H.T. Bon ny C. SWITCHGEAR. 
Specifications and forms of —— can be obtained 
upon application to the undersigned 
Cc, NEW _— RUSSELL, 
Borough Electrical” Engineer. 
Electricity Supply Department. 
Coronet-street, Shoreditch, Na 1, u 3889 


em 


PUBLIC NOTICES 


The Danish State Railways 
INVITE TENDERS for the gh of 
FISH-PLATE BOLTS, COACH SCREWS, &e 
Specifications and drawings can be obtained on pay- 
ment of the sum of 28. on application to ‘ BANE 
KONTORET,”’ Gl. Kongevej 1 K, Copenhagen B 
where ‘Tenders will be received not later than 3 o’clock 
p.m. on the 12th of April, 1920. 3681 








HYL PIER AND AMPHITHEATRE. 
TO CAPITALISTS, COMPANY PROMOTERS. 
SPECULATORS, AND OT 


The Rhyl Urban District t Council 


are _proans to consider FROFOS ALS in _ 
nature OFFERS undertaking to carry out 
pg SRAL ONLTERATIONS and IMPROVEMENTS 
of a rmanent nature to the PIER, and AMPHI- 
THEATRE at Rhyl, in consideration ‘of the Council 
agreeing to grant a lease thereof to the offerers for 
a period of fifty years at a nominal rent. 
Offers be sent the undersigned, endorsed 
“ Pier and ‘amphitheatze.” * by not later than the 23rd 


f June, 1920. 
rey T. AMOS JONES, , 
Clerk to the Council. 
Council Offices, Rhyl. 3903 





Tyne Im Improvement Commission. 
HYDRAULIC ACCUMULATOR. cate 
The Tyne Improvement Commissioners invite 
TENDERS for the SUPPLY and ERECTION at 
Albert Edward Dock, North Shields, of a HY- 
DRAULIC ACCUMULATOR. 

A copy of the form of Tender, conaeitens of con- 
tract, and specification, and a copy of the drawing 
may be obtained from this office on payment of a 
deposit of one cuinea. The deposit will be returned 
on receipt of a bona tide Tender. 

Tenders, in sealed env elopes, endorsed ‘‘ Tender for 
Hydraulic Accumulator,’’ to addressed to. the 
undersigned and delivered to. a not later than noon 
on Triday, the 9th April, 19 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 


ler, 
J. MrD. MANSON, 
Genera] Manager and Secretar 
Tyne Improvement Cominission, 
Newcastle-upon- Tyne, 
19th March, 1920. 3804 


Tilbury Urban District Council. 


TO HOT WATER ENGINEERS. 

The above Council invite TENDERS from com- 
petent Hot Water Engineers for the SUPPLY and 
FIXING of DOMESTIC HOT-W ATER. SUPPLY 
SYSTEMS ‘to 49 existing Cottages on their Cottage 
Garden Estate at Tilbury. 

Specifications and diagrams of the _ proposed 
systems can be obtained from Mr. 8. A. Hill-Willis, 
M. Inst. C.E.1., Engineer to the Council, on and after 
Monday, 22nd inst.,, upon receipt by the Clerk of a 
deposit of One Guinea, returnable on the receipt of a 
bona fide Tender. . 

eae Tenders, endorsed ‘‘ Hot Water Supply.” 

to be received by me not later than Noon 
Tacsder. 30th March, 1920. 
The Council does not undertake to accept the lowest 


or any Tender. 
A. W. BUCKNER, 
Clerk to the Council. 





Counci! Offices, 
47, Dock-road, ‘Tilbury, 
16tk March, 192@. 3857 





(Clyde Lighthouses Trust. ’ 

Trustees invite INQUIRIES for the SALE 
or HIRE of their DREDGER “ William: H. Raeburn,”” 
which is in excellent order. The Dredger is at 
present in the West Harbour, Yort-Glasgow. It is 
capable of dredging 500 tons per hour at 42ft. depth, 
self-propelling, speed knots, two sets of buckets 
(larze and small). 

Further particulars of the vessel from Messrs. D 
and C. Stevenson, Civil Engineers, 84, George-street 
Edinburgh. 

inquiries for sale or hire to be made of 


signed. 
J. F. ANDERSON, 
Clerk to the Trustees. 


the under 


137, St. Vincent street, ? 
Glasgow, 11th March, 1920. 3876 





SJough and . "Datchet Electric 


SUPPLY CO., LTD. 

FOR SALE —— disposal, can be see 
ning) ONE 350 H.P. THREE- CRANK COMPOUND 
ENGINE, by Davex-Paxman, coupled direct to two 
a Multipolar D.C. Generators, each giving 

23 K.W. at 2 250-300 volts. , The engine is fitted with 
be Ba c wit tic exhaust valves, 
water valves, vacuum gauge, &c., and the price 
(about £1000 for the complete set) includes two 
Switchboard Panels, by Ernest Moy, Lid., and 


Resistances with Pillar Control. 
DATCHET ELECTRIC ea. 





SLOUGH and 
CO., Ltd.,-Chalvey, Slough. 





PUBLIC NOTICES (continued) 
Page II. 





SITUATIONS OPEN 
Pages II., Lil, and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &e., WANTED 
Page IV. 


FOR SALE, 
Pages CXI., CVI., and CVII. 
AUCTIONS, 
Pages VIII. and CXVIII. 


PREMISES TO LET OR WANTED 
Page IV. 


WORK WANTED, Page CXVII. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 


For Advertisement Rates see 
page 299, col. I. 














NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXVII. 
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PUBLIC NOTICES PUBLIC NOTICNS - PUBLIO NOTIONS ; ‘SITUATIONS OPEN 
7 1 live Rustic A 

(ity of Manchester. (founty_ Council of Durham. Gheffield Cor ration Water- Ww ae "HAR a Bg afeat ing Works's 

The Electricity Department pave FOR SALE poston Sara. WORKS. ” si Ming eition D reviously. —Write, c ave filled a 
SIX Babcock and Wilcox Land Type WATER-TUBE Buea ‘ivaarenn ne ase and 
Ree ne wee eee ee APPLICATIONS are INVITED tor the APPOINT-| ENGINE G DRAUGHTSMAN ; practical ex- . €/0 Dixon's, 105, MOxtort -street, 

38. 000 Ib. ag hiner. “Wikihen’ premiere OO Ib. per MENT of HEATING ENGINEER, at a salary at the | perience on similar works essentia 3662 4 

inch. In good condition and the Insurance Co.’s | TSte,of £450 per annum, rising by annual increments Apply, stating age, qualifications, and salary ———., 

~ 2. can be inspec . ilers can be seen | °! £25 to £550 per annum, with travelling and sub- | required— FANTED, COMMERCIAL SAMAGRS dor WHI 
Mondays to Fridays, 10 0 12 noon and 2 p.m, | =Stence allowances, in addition on cap Gomme ty Scale. WILLIAM TERREY, METAL FOUNDRY in Lancas e, to TE 
to P.m. at the Stuari-s ohne Electricity Works, |, Preference will be given to qualifi ed Engineers with General Manager. in developing its commercial possibilities: must he 
RR, Manchester. The purchaser will, be | ®XPetience in the Preparation of Plans and Specifica- Water Department, : energetic and resourceful.—Write, with  fujj ng 
required. ‘a the costs z dismantling and | 028 oor, and in the Supervision and Testing of, Town Hall, Sheffield. 8786 Monlaps of previous experience, &c’, P688, ‘| PR, het: 


reall partionions from Mr. S. L. Pearce, Chief 

Engineer and Manager, Electricity Works, Dickinson- 
street, Manchester. 

Tenders, addressed to the Chairman of the Elec- 

. tricity Committee, must be delivered at the Ee 





Hali, Manchester, not later than 10 a.m. on 
nesday, the 7th April, 1920. 
THOMAS HUDSON, 
Town Clerk. 
Town Hall, Manchester, 
15th March, 1920. 3832 
(lyde N avigation. 
ae Pa SALE AT PRINCE’S 


OWER STATION 
The Trus spveitden te may yey for the PURCHASE 
of DISUSED PLANT at Prince’s Dock Power Station, 
consisting of a  Belliss ‘Double-acting Compound 
STEAM ENGINE, on combined sole-plate, o— to 
® Silvertown Compound pxm ee: of 60 K.W. and 
D.C. Mirrlees-Watson Single-acting 
STEAM ENGINE, with DYNAMO of 
peter png and size; also STEAM and EXHAUST 
TP and SEVEN Marble Panel SWITCH- 
BOARDS, with fittings 
urchaser to take Sven 3 and remove the plant 
when couuivett by the Trus 
For particulars apply to the. Mechanical Engineer, 
16, Robertson-stree 
Tenders to be lodged with the undersigned not later 
than Monday, 12th April. 
Trustees may not accept the highest or any 


Tender. 
T. B. MACKENZIE, 
General Manager and Secretary. 
16, Robertson-street, Glasgow, 
12th March, 1920. 3790 
of 


Metropolitan 


PLANT ORD DISPOSA L. 
The Council is prepared to receive OFFERS for the 
following units of PLANT, at present. installed at the 
ulham Public Baths, Walham Green 
(a) ONE HOR IZONTAL FIXED ENGINE, 
Ma ta 24in., max. load 55 H.P., 


rshall. 
(b) ‘ONE Roller 108in. CALENDER, by Tullis. 
fc) TWO. Cornish Type VERTICAL WELL 
PUMPS, 13in. cyl., by Renshaw 
The engine and calender are in very good condition, 
and can be seen working. The pumps are not now in 


use. 
Arrangements to view can be made with the 
*° -*EF and Engineer at the Bat. 

ffers to sent to the Town Clerk, Town Hall, 
alten, 8 S.W. 6, on or before Friday, the oth. April, 


The Council does not bind itself to accept the 


highest or any offer 
J. PERCY SHUTER, 
3723 Town Clerk. 


Stockport | rp sey 


eo 
ONE. . per oy g ‘Donkin’s 
ROTARY ER MAUSTER, direct coupled to Horizontal 
Steam Engine, on combined bedplate; engine 
cylinder, 6in. diameter, stroke 6in., enak shaft 2in. 
diameter, fiy wheel 30in. diam., 4in. wide; steam 
00 r.p.m.; 


pressure 100 Ib. speed 1 P. 3.3- 
including two 10in. diameter dise valves 

ONE, 49,000 cu. ft. per hour, EXHAUSTER, with 
Engi &c., exactly as above; including two 8in. 
diam. dise valves. 

ONE Spare STEAM ENGINE, Bryan-Donkin’s 
make, cylinder 7in. diam., stroke 8in., crank shaft 





a rorough 


cyl. 
nGe 





2tin. diam., fiy-wheel 36in. .- 5in. wale ; steam 
pressure 100 lb.; speed 100 r-p .H. 
Bryan-Donkin’s HORIZONTAL “STEAM 


ENGINE, complete with fittings, cylinder 8tin. diam., 


stroke 14in., crank shaft 3in. diam., fly wheel 4ft. 6in. 
d “4 Sin.: — pressure 801b.; speed 80 
r.p.m.; B.H.P. 


HORIZONTAL STEAM ENGINE, 


ONE Marshall's” 
stroke 12in., fly-wheel 4ft. 4tin. 


cylinder 9in. diam., 


diam., llin. wide; steam pressure 80]b.; speed 
7” r.p.m.; H.P. 174/24 (not quite complete). . 
For further particulars, apply to— 
S. MEUNIER, 
Engineer and Manager. 
Gasworks. Stockvens. 3766 





Tynemouth Corporation Elec- 
TRICITY WORK 
SALE OF STEAM GENERATORS. 

The Corporation of the Connty Borough of Tyne- 
— ss ro ape mpreed to receive OFFERS for the follow. 

TWO HOLMES-BELLISS and ONE WESTING- 
HOUSE-BELLISS STEAM GENERATORS, each of 
190 K.W. direct current. The Holmes Dynamos are 
compound wound, suitable for from 440 to 550 volts 
and the Westinghouse Dynamo is compound wound, 
for 500 to 559 volts. 

The Engines are six-cylinder compound, for 150 Ib. 
steam pressure and 100 deg. superheat. They can be 
converted to triple-expansion type if desired. 

The whole of the plant is in first-class condition, 
and may be inspected by owen at the Elec- 
tricity Works, Tynemouth. rporation are pre- 

to receive Tenders for the whole or part of the 
Plant. and, if desired, they would sell the engines 
and dynamos separate! 

For further — s apply to the undersigned. 





NBULL, M. I. E.E.. 
Electricity Works, 

March 9th, 1920. Tynemouth. 

72 
A bbeyleix Rural __ District 

COUNCIL. 

The above Rural District Council will at their 
meeting to be heid on the 23rd March, 1920, proceed 


to APPOINT a thoroughly qualified ENGINEER to 
Carry Out the Work of Completing Portion of an 
Improvement Scheme under the Labourers Acts in the 
towns of Ballinakill, Durrow, and Rathdowney. 

The Engineer appointed will be required to Prepare 
any Plans, Specifications, Estimates, Maps and any 
other documents required, also to Superintend the 
Erection of about 92 Houses, to be erected at such 
times as the Council may, with the sanction of the 
Local Government Board, direct. 

Applications, stating terms and accompanied by 
certificates, diplomas, &c., will be received by me 
up to Ten o’clock a.m. on the a above date. 


— By Ord 
‘MICHAEL MAHER. 
; “ork to the Council. 
~ Bosrd Room, Abbeyleix 
9th March, 1920. 2818 


Borough « of Ryde. 


meee OF WORKING 
MANAGER AT ce WATERWORKS. 
The applicant must be a good working Mechanical 
Engineer, Fitter and Turner, able to Take Entire 
Charge of up-to-date Gas Plants, Deep Well Pumps, 
and other machinery, 
He must have a genetal snowiage of = 





matters 


in connection. with .Waterwor and pable, if 
required, _. Taking Charge of Histribution in the 
ma suppli 

Srey stating salary required, age and 


wl ications, accompanied by copies of not more 
than three tostimoniats. which will not be returned, 
to be sent to the “Town Clerk’s Office. endorsed 


) anager,”’ not later than Saturday, the 
27th March, 1920 
Canvassing in any form will disqualify. 
CHAS, G, VINCFNT, 
Town Clerk. 


Town 7s. Ryde, LW. 


1th Mareh, 1920. 3798 


Heating 
For particulars of appointment and form of applica- 

tion, apply, enclosing stamped ad 

envelope, to the D R OF EDUCATION, 

Shire Hall, Durham. Last day for receiving applica- 


— ise i Avail. 1920. 
g, directly or indirectly,is prohibited and 


will'a Ip disqgaity. 
’ $791 
«No. 39-1920.) 





Durham. 
[The Commissioners for the 
PORT OF CALCUTTA. 
SIST. ENGINEE 


AS: RS. 
The Commissioners RB QUIRE the SERVICES of 
ASSISTANT CIVIL ee with experience in 
Dock d Harbour Wo: The salary offered is 


per month each year & maximum of Rs. 700 per 
month, without free q a passage 
will be paid by the Commiss 

Candidates should be aboot 30. "years of gee. and 


preference will be given to those hold a degree in 
Engineering or belong to the Institution o f Civil 
Engineers. j 
Applications, stating age and experienee, together 
with not less — copies of two testimonials, should 


ad 
Mr. J. ANGUS, M. Inst.C.E., 
Consulting Engineer and London Agent. 
17. Victoria-street, 
Westminster. < “a 3810 











The Munici ipality of of " Singapore. 
STRAI 


ASSISTANT GAS ENGINEER. 
Commiss 


The Municipal jioners of. Singapore RE- 
UIRE an ASSISTANT Gas ENGINEER, age 
25-35, of sound constitution, Bo ageag He 
must have a 5 oes ical ion, & regular 
training as a Engineer, with ae all-round 


experience, RI Carbonising~Machinery, both in 
d in the a of ‘New ¥ Works and 


the Design an 

in ordinary M ce and tribution. The 
appointment will be on agreement for three rs, 
with possible extension. selected candidate must 
pass a medical examination as to his fitness for 
service in a tropical climate. nd. passag' 


will be provided by mai 
passage by other stenmene. with haif-salary during the 
voyage out, The salary will be 4680 dollars for the 
first, 4980 dollars for the second, and 5280 dollars 
for the third year, with a duty allowance of 720 
dollars per annum, all paid monthly, value of 
the dollar being two shillings and fourpence sterling. 
For the first year the salary would be equal to £630 
as above, with an allowance for such transport as 
may be required on duty. Free quarters 
will be provided in addition.—Applications, stating 
age and place of birth, and giv etails of education, 
training, and experience generally, and in Carbonising 
Machinery, and stating when wer ba 
copies (only) of {eetimonias. and 


2 


also 
with Messrs. C. C. LINDSAY 
180, Hope-street, 
Glasgow, agents to pal Commissioners 
(from whom further information may be obtained), 
not later than Wednesday, 31st March, 1920. 3834 











an economic success. In 
were bestowed on mankind generally that the debt to 
Watt will pores be honoured. Our industria] Lae 
of cheap Bre now grows m 


mittee have therefore 





WATT 


was the genius who made such improvements to the 
steam engine that steam as a ** prime Raske Se at became 


fact, such i 





ee 

ANTED IMMEDIATELY, « First-class Man with 

good colliery connection represent engineer 

> firm in me. Commencing ‘salary £500 p.a, and 

To the right man excellent prospects — 

‘Address, "stating age, experience, references, &c 3626, 
The Engineer Office _ 8626 4 





Wy arren. IMMEDIATELY, WORKS” MANAGER 
for Small Tool Works; . good salary and 
prospects Ang first-class man.—Apply, giving ful] mae 
ticu the J. W, BRADLEY SMALL ‘1001 
co. tLeicester’ Ltd., Weymouth-street, Leicester 6s 
3835 A 





TANTED, SECOND ENGINEER in 
Works, West of England ; 48 hrs. wee 
experience, age, and wages required.—Addn 
The Engineer Office. 3 


Chemical 








ws TWO Sound MECHANICAL and RLEC. 
TRICAL ENGINEERS, with Cement Works 
szpertonce, for Works in British Isles. Salary £500. 

eqocuren ng to qualifications: wey to Box : 
Willing’s 8, 125, Strand, London, W.C 








ANTED, WORKS MANAGER for Smal! Marine 
and General Engineering Works and Foundry 
in East ——_—. ooo about 50 men; extending 





he 
ecided to RB Watt by 


investigating the basic principles of ‘‘prime movers.” 
His “* spirit 


APPEALS 


all wurning us as a Nation of other hidden sources of 
d our industries by being first 


in the by. 


We cannotafford to miss this chance of combining 4 


to safe, 
field fou lise th 


em. 


wealth and our brains in this International Memoria. 


to Watt, which will mean more employment and and beter 
working conditions for the millions com 
Em; better ohieet be aor ived 


pire. 


Cana 


ber, then, that this appeal is made 


TO YOU 


§ Don’t delay. Your donation is urgent. Give Now! 


Cheques 


and pated) “Lloyds Bank, 
2 ppd WATT MEMORIAL COM- 


made gareite to 


PL a ag Memorial’’ 


Mitten Chamber of Co: 
mber o: mmerce Building, New Street, 
Birmin a 


applicat 


m, who will send interesting 


jon. 


—— a 








G. 





MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD (PLANT AND MACHINERY 
SECTION). 


FOR SALE BY TENDER. 
Quantity of New and Second-hand 


HIGH-GLASS MACHINE TOOLS 


LYING AT THE R.A.E., KIDBROOK, S.E. 


INCLUDING THE FOLLOWING :— 


MILLING MACHINES, Plain and Universal, 


Parkinson, Smith & Coventry, Churchill. 
SHAPING MACHINES, by Omerod, Greenwood & Batley, Herbert & Pollard. 


by Herbert, White, Buck & 
Hickman, Burton, Griffiths, Luke & Spencer, Selson, Wilson, Wolfe 


GRINDERS, 
Watts. 


Plain, Universal and Surface, 


DRILLING MACHINES, by Herbert & Pollard. 
GUILLOTINE SHEARS AND SMALL SHEARING MACHINES. 
POWER PRESSES, by Herbert and Hands. 


LATHES by Willard, Smith, Barker & Willson, Pratt & Wait ney, Butler 
Churchill, Drummond, Smith & Coventry. 


CAPSTAN LATHES, by Herbert, Pratt & Whitney. 


BRASS FINISHERS’ LATHES. 


by Herbert, Selson, Robson 


WOOD WORKING MACHINERY, by Sagar, Wadkia, Ransome, Oliver. 


Full particulars and Tender Forms may be obtained on application to the 
Controller, Plant and Machinery Section, Charing Cross Embankment Buildings. 


Tenders for the above must be received on or before 10 a.m. March 23rd. 


Note.—For Particulars of other a preety for Sale, 
price 3d. at all Bookstalls; or 


“Surplus,” 


free, payable in advanc-, to the Director of Bubh 


hall Place, London, S.W. 1. 


quarterly subscri 
icity, Ministry of 


M 


tion of 2s, 


see 
post 


unitions, White- 
8473 


as eg 








business rospects for energetic man with 
thorough kaow: ledge of up-to-date methods.— Address, 
stating salary, 3513, The Engineer Office. 8518 a 
N_ ASSISTANT REQUIRED to the WORKS 
MANAGER of a laree Automobile Company 
Applicant, must be a live man, accustomed to the 


most modern methods of practice in Machining and 
Erecting Shops,, and capable of intelligently dealing 
with factory matters in general.—Address, giving full 
particulars, 3802, The Engineer Office. 8802 4 





SSISTANT FACTORY MANAGER REQUIRED 
for Engineering Works in Midlands producing 
Small Part Repetition Work in large variety. 
Applicants must have had similar experience, and be 
good, D pent ction organisers. tate age and salary 
Fr red.—Box 2284, mesa Advertising Offices, 
isbury-square, E.C, 4 8854 A 





SSISTANT MANAGER.—WANTED, ASSISTANT 


MANAGER for Steel Forgings Dept. in old. 
established Works, Sheffield district. Applicant must 
be good organiser, with practical experience in the 
manufacture, heat treatment, and testing of steel 

orgings, and supervision of workmen. Address, 
giving tall details of qualifications, references, and 


BROS 4 


salaty required, 3898, The Engineer Office. 





RKS ENGINEER WANTED by 
Engineers in neashire. Appli 
cants yn have had first-c technical experience in 
pm and Electrical TDasinouing and be capable 

of Preparing Plant Lay-outs and Planning Extensions 
to Works. Age, experience, qualifications, and salary 
required.—Address, 8634, The Engineer Office 

3634 a 


SSISTANT to W 
large Firm of 





SSISTANT WANTED in OFFICE of ELECTRICAL 
ENGINEERS, London, 8.E.; should have tech- 
nical knowledge and training, and be able to take out 
quantities for estimating. Applicants should give 
full part of qualifications and — required 
Address, 8902, The Engineer O 3902 A 





CH INSPECTOR FOR MACHINED STEEL 
HEELS. Reliable man, accustomed to re: ading z 
drawings and to fine limits. Preference given to a 
pen with pear in or" Bi gen —Apply, st at- 
experien and ected. to THE 
NirtoxaT. STEEL TDUNDRY” i014), Limited, 
Kirkland Works, Leven, Fife. B3794 4 





ey! = ENGINEERING ASSISTANT WANTED for 
ve gh Office in which Industrial Building* 
are chiefly dealt with; London district: must be 
capable of taking = charge of Drawing-office. Com- 
mencing salary £400.—Address, stating age and ex- 
perience, P690, The Engineer Office. P690 A 





to Supervise 


GINEER ASSISTANTS REQD. 
sal. about 


N' 
chemical plant, 22/28, well-educated, 
.4.—Apply, LAURIE and CO., Employment 
8: ists (Eng. Dept.), 28, Basinghall-street, F.C. 
No preliminary fee. 3913 A 


North of England Manufacturing Food 


Fra arte a a capable and energetic 
Steam experiénce and Electrical 








“HI good prospect for suitable man. 

ee ications. givin all particulars—ace, experi- 
ence, salary required, &c.—to “‘ E.,’" Box 482, 8. H. 
Benson, Ltd.. Atlantic House, Holborn-viaduct, 
EC. 1. 8812 A 
gg Firm RE- 


4 


re 


Faas to 
ngland death SNe at a 
Public iebool,. + end have works, drawing-office, and 


commercial ence, The position offers consider- 
able Dostbilities to the man Peapatie of handling a 
small 

connection.— Address, 3845, The Engineer Ome 














and developing a well-established 


45 A 





ee 4 Raw en —REQUIRED by Continental 

REPRESENTATIVE, capable of 
Managing Branch an London; only men with lengthy 
experience need apply ; salary and commission basis. 
—Apply by. letter, stating terms required, "Poa The 


Engineer O 696 A 
oe ENGINEER, Conversant with Latest 
N > Practice, use of age Machines and 
ious at all classes of Railw Stock, WANTED 
as CHIEF ASSISTANT SUPERINTENDENT of large 
Workshops = Spain ; knowledge of Spanish essential : 
age 80 to 40.—-Reply, gtviee details past experience 
and salary required, to C. §8., care Deacon's. 
Leadenhall-street, E.C. 3. 3881 A 
N ALLEABLE CASTINGS, FOUNDRY | (ELEC- 
Viv Trica). An Electrical Foundry, for Malleable 
and General Casti a Fe to be started in 
Yorkshire, and t there | is le scope for business. A 
nallé ons TEOHNICAL MAN. 4 WANTED as WORKS 
‘R; must be prepared to invest £1000. No 
eee gn P694, The Engineer Office. P6944 











R= ESENTATIVE REQUIRED by Engineering 
ny ~ Sell Thrashing Machinery, &c., in 

Ri of Engl Address, with particulars as to 
———- = salar required, 3819, The — 





E QUIRED, 


thoroughly Raperienced men need app 
stating age, salary required. and full experience. 
Box 927, Sells’ ‘Advertising Offices, Fleet-s otros = 0. 


CONTRACTOR'S AGENT, to Take 
of Housing Schemes; only real live and 

ply.—wWrite. 
to 
4, 





ASBSISTANT for 


DIATELY, Tool 


R*?0 EPT., to a Machine 
ertising experience an 


logue Preparation 
Savantees Apply by. ietter, “stating age, Speen; 
and =iny required,— Address, ‘‘ General Man 
OHAS, CHURCHILL and CO., Ltd., 9/15, Leonard 
street, 


D 


For cont'nuation of Situations 
Open advts. see page iii 
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] 
agers and Co, As will be seen from the sketch— 
| Fig. 1—the buildings: that were erected followed 
Short Histories of Famous Firms. | cotton mill lines, and it is believed that this design 
No. IIL* was adopted so that the structure could be readily 
NASMYTH, WILSON AND CO., LIMITED. | adapted to cotton spinning and weeving in case the 
| engineering business proved unsuccessful. For- 
Tae Bridgewater Foundry at Patricroft, near Man- | tunately the change was never necessary, and though 
chester, had its origin in an o]d mill in Dale-street, | the buildings do not comply with the most up-to- 
Manchester, in the year 1834, when James Nasmyth, | date ideas of engineering workshop construction, a 
who was then twenty-six years of age, started in| portion of the original buildings is still in use by 
business on his own.avcount as a machine tool maker | Nasmyth, Wilson and Co., Limited, one part being 

and mechanical engineer. Readers of Smiles’ “ Lives | still known as the “‘ weaving shed.” 

of the Engineers ”’ will remember that James Nasmyth| In 1838, owing probably to the requirement of 


was the son of a talented Scottish landscape painter, | further capital, two more partners came into the 


and that the artistic tastes of the father were inherited 


firm, namely, Henry Garnett and George Humphrys, 











FIG, 1—DRAWING OF NASMYTH’S WORKS BY HIMSELF 


by the son to a very marked degree ; so much so that 
had the latter not adopted engineering as a profession 
he would probably have made a considerable reputa- 
tion in the world of art. James Nasmyth’s skill in 
draughtsmanship was of a high order and proved of 
much service to him in applying to paper the numerous 
original mechanical ideas which came from his fertile 
brain. As an example of this side of his abilities we 
have reproduced in Fig. 1 a small pen-and-ink draw- 
ing which he made of the original Bridgewater 
Foundry. Our illustration is the same size as the 
original, and it will be observed that the drawing is 


remarkable for minuteness of detail and accuracy of | 


perspective. Messrs. Nasmyth, Wilson and Co. have 
in their possession numerous other examples of 
Nasmyth’s artistic talent which have never been 
reproduced. Many of these are included in a large 











and in 1841 a further plot of land of 46,000 square 
yards was obtained, on which houses were built for 
the workpeople. These houses have since had to be 
demolished to make room for extensions of the works. 
In 1848 James’ brother, George, retired from the firm 
to start business on his own account in London as 
an engineers’ agent. His retirement was followed 
in the same year by that of George Humphrys, and 
Holbrook Gaskell quitted the firm in 1850, his reason 
being given as ill-health, although he lived for many 
years afterwards and founded a successful business in 
connection with the chemical industry. 

These changes left James Nasmyth and ‘Henry. 
Garnett sole partners in the firm, the title of which 
was altered to “James Nasmyth and Company.” 
Some six years afterwards James Nasmyth retired 


sketch-book, which he appears to have used in work- 
ing out his ideas and inventions. 

Nasmyth’s biography is almost as absorbingly 
interesting as that of his contemporary, Stephenson ; 
but he had one great advantage over Stephenson, 
namely, a good education. He was first apprenticed 
to a coachbuilder, and during this period of his life | 
attended classes, probably in the evenings, at the 
Edinburgh School of Arts. He also found time to 
make working models of a steam engine and a steam 
propelled carriage. His father, recognising James’ 
mechanical genius, took his son to London, where he 
was successful in obtaining an interview with Mauds- 
lay, of Lambeth. Maudslay is said to have been so 
impressed with James’ models that he engaged the 
young man as his assistant. This event occurred in 
1829, and the engagement seems to have lasted till 
1831, when Nasmyth returned to Edinburgh, where 
he started to make machine tools. He was evidently | 
not satisfied that Scotland was the best place for | 
development, and in 1834 he decided to start in| 
business as a mechanical engineer and toolmaker in | 
Manchester, being attracted to that city, he said, by | 
the natural aptitude, greater character, and fondness | 
of work of the Lancashire workmen. He obtained 
financial support from two brothers named Grant, | 
who are said to have been the originals of Dickens’ | 
** Cheeryble Brothers,” and rented a part of the old 
mill building above referred to in Manchester for | 
£50 per year. In this old building he started in| 
business as a machine tool builder and general mech- | 
anical engineer, his first order being for the piston of a | ;.4, private life at Penshurst, leaving Henry Garnett 
steant, engine. iis. succesw= seems’ to have been | 15 Gonpiliahos of the engineering business at Patri- 
immediate ; work poured in upon him, and the old | (of Henry Garnett then took into partnership 
building was considered unsafe for the weight of the 4, other members of his family, namely, Charles 
machines. He was urged to find other premises, and | 444 Robert Garnett, together with Robert Wilson, 
finally decided to start a works at Patricroft, near | and the title of the firm was cha ed to “the Patri- 
Manchester, being probably drawn thither by the| 006 tronworks.” Wilson meine 46 tivee bedi an 
Liverpool and Manchester Railway, which had only engineer of’ some considerable ability, for he was 
recently been constructed, and the Bridgewater Canal | ;.trumental in effecting im: réebienta in: thi ideain 
—the respective works of Stephenson and Brindley. halite: to ‘Which pron Ferag te sheiie laters” Wilsdh. 
Here, in 1835, he appears to have been joined in| hag also a great deal to do with the introduction of 
business by his brother George, who, by the way, is) the hydraulic baling press, and ¢laimed to be the 
not mentioned in Smiles’ book. Two plots of land | i ventor of the screw propeller. This partnership 
were acquired from the Traffords adjacent to both was not of very long duration, for it is on record 
the canal and the railway, and, wanting further | that Charles and Robert Garnett retired in 1867 
capital, another partner, Mr. Holbrook Gaskell, was leaving only Henry Garnett and Robert Wilson ig 
found. The title of the firm then became Nasmyth, | 4), firm, the title being again changed to that of 

* No. II. appeared February 20th, 1920. Nasmyth, Wilson and Co., Limited, as at present. 





FIG, 2—JAMES NASMYTH 











It is interesting to note that the name of Garnett 
is still associated with the firm, Mr. Stewart Garnett, 
J.P., a son, of the original, Henry Garnett. having 
only recently retired from the ehairmanship owing to 
eR We reproduce here.a portrait of Nasmyth 
—Fig. 2. 

During the twenty odd years that he was associated 
with these works James Nasmyth’s inventive: mind 
was always busy, and the number of machines and 
appliances which originated in his fertile brain is 
astonishing. There is a tendency on the part of many 
people to remember Nasmyth only as the steam 
hammer inventor, but great as this invention was, it 
by no means represents his greatest achievement. 
The steam hammer was invented in 1839 and was the 
result of the demand for the large forgings required 
in connection with marine engine work. He began 
to build hammers in 1842, but prior to that date he 
had invented and constructed a number of machine 
tools, some of which are still to be seen in the shops 
to-day. In this connection it is interesting to recall 
the first item entered in the firm’s sales book, which is 
still in existence. It is for a “‘ machine for squaring 
nuts and bolt heads,”. which Nasmyth, Gaskell and 
Co. built for the firm of Caird and Co., of Greenock. 
Readers of his autobiography will recall that this 
type of machine was invented whilst he was at 
Greenwich for making the little nuts of Maudslay’s 
beautiful models. Other machine tools invented 
by Nasmyth were a gear wheel cutting machine, a 
slot drilling machine, shaping and slotting machines, 

















FIG. 3—ORIGINAL SKETCH OF STEAM HAMMER 


the remains of many of which are still to be seen in 
the works, and some in actual daily use. 

Another appliance invented by Nasmyth was the 
safety ladle for foundry work. It was operated by 
a worm tipping gear similar to that which is still in 
general use. Nasmyth was so appalled with the 
clumsiness and danger of the old method of pouring 
metal that he refrained from taking out letters patent 
for his new device, thereby permitting its universal 
adoption without payment or fear of infringement. 
In Nasmyth’s time mass production was a thing 
unheard of. Nearly every order taken was for some- 
thing original requiring new designs, which were 
worked out by Nasmyth in the sketch book above 
mentioned. This volume contains a large number of 
sketches of new appliances, some in il and some 
in ink, all of which seem to have been made by 
Nasmyth himself. They include ideas for all kinds 
of devices, including the steam hammer—reproduced 
in Fig. 3—pile drivers, machine tools, mechanical 
hammers, pumps, presses, shears, gear-driven loco- 
motives, &c. &c. The firm has also a mass of old 
correspondence relating to the construction of guns 
and mortars, from which it would appear that 
Nasmyth’s inventive talents were invoked by the 
military authorities during the Crimean War. Up to 
that time cast iron was the material used for this 
purpose, and he was urged to design weapons made 
of wrought iron. Judging from the manuscript 
letters, Nasmyth appears to have succeeded in making 
wrought iron guns to his own satisfaction, but the 
War-office authorities, with typical conservatism, did 
not avail themselves of the new invention. 

Similarly, it was ‘during the Crimean War that 
Nasmyth conceived the idea of a new implement of 
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destruction “for destroying by one masterly blow 
the largest ship of an invading enemy.’ | This device 
was a floating mortar, a description and drawings of 


which Nasmyth sent to the editor of the Jllustrated | 
London» News, from which paper of January 15th, | 
1853, the accompanying illustration—Fig. 4—was | 
taken. Quoting from the description ‘supplied to | 


that paper, the inventor said: ‘‘ The principles on 
which the arrangement and construction of the float- 
ing mortar are based consist in the first place of a 
monster self-exploding shell, so arranged as to explode 


MORTAR AND SMELL —ENLABCED VIEW. 


THe Engineer” 


FIG. 4—NASMYTH’S DESIGN FOR A FLOATING MORTAR 


on having its breech end crushed against the breech 
of the mortar, the self-exploding cap being situated 
there, as will be seen on reference to the illustration. 
In order to enhance the destructive effect upon the 
enemy’s ship the shell is so far submerged as to tear 
its way into the enemy six feet under the water line.” 
** Next, to protect the shell from the effect of water 
while resting in the chamber of the mortar it is 
rendered waterproof by being enclosed in a perfectly 
water-tight copper case. The crush consequent on 
coming in contact with the side of the enemy is the 
agent whereby the monster shell is made to explode. 
A very moderate velocity of the floating mortar 


of wood ‘or iron, could survive the fearful hole which 


@ monster shell, exploded under such circumstances, 
would produce. The next feature is the intimate 
union of our mortar with the screw steam vessel, 
which transports it direct to the object which we 
desire to destroy. The mortar is made part and parcel 
of the vessel, and so’ situated as to unite the most 
effective mechanical arrangement with the strongest 


| position of the veseel, viz., ‘ end on,’ so’that the entire 


mass of our vessel is brought into play, as the means 
whereby the concussion or recoil due to the explosion 


MORTAR. “TRANSVERSE SECTION OF. 


Swain Sc 


of the shell is absorbed by the entire mass of the 
floating mortar.” 

** Next is the manner in which the crew, together 
with the steam engine, boiler, and screw, are protected 
from the action of shot, whether red hot or cold. This 
object is attained by giving the vessel in all directions 
where assailable such a thickness of timber as that 
no shot of whatsoever description can penetrate to 
the interior. To ensure this the hull will be made 

: 10ft. thick, of poplar wood, which material is admir- 
ably adapted for the purpose by reason of its light- 
ness, toughness, and incombustibility. Red hot shot 
might lodge in it, but would fail to: set it on fire, and 
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FIG, 6 -SINGLE-DRIVING EXPRESS 


would, when brought up against the side of the 
enemy, prove sufficient for the purpose, so much so 
that in order to obviate the chance of its explosion by 
accidental. contact with any other object, I have so 
placed the flanged joint of the copper case against the 
mouth of the mortar, that the crush against the side 
of the enemy, resulting from a speed of two or three 
miles per hour, shall be sufficient to overcome the 
resistance of this flange and crush the self-exploding 
cap of the breech end of the shell against that of the 
mortar and so cause it to explode and tear its fearful 
way through the side of the enemy. No ship, whether 


ENGINE CENTAUR 


FIG. 7-—-LOCOMOTIVE 


FIG. 5- INTERIOR OF 


have to act at greater distances than one or two miles 
from, our’ shore, it.could speedily-xeturn for another 
shell. Three or four such floating mortars, each of 
which sending to the bottom of the sea the largest 
ships an invading enemy might dare to bring towards 
our shore, would make such a demonstration as would 
strike terror into the largest fieet that molested a 
peaceful nation. All T ask for is that £5000 or so be 
expended in testing the merits of my plan of defensive 
vessel. In the engraving the floating mortar steered 
by the man at the sight hole X is shown attacking the 


NASMYTH’S STEAM SLOOP 


enemy, and there is also an enlarged view of the great 
brass mortar and shell. The cap C explodes the 
instant it is brought in contact with the breech B; 
this it does in consequence of the protruding end of 
the shell being crushed against the side of the enemy. 
The flange 5:5 is just so strong as to resist any ordinary 
pressure, and is thereby made safe till crushed back 
by contact with the side of the enemy. The third 
sketch is a transverse section of the mortar.’ There 
is no ‘record’ that the Government availed itself 
of Nasmyth’s invention. 

The | illustration—Fig. 5-—-given on this page is 
reproduced from the ZJilustrated London News of 


Swaine Se 


FOR THE KAISER FERDINAND NORDBAHN, VIENNA 


the portion of the hull above the surface presents no | August 5th, 1854, and represents the Volcano steam 
surface favourable to the effective action, of shot ; | sloop fitted as a floating factory for the Baltic during 
whilst as there will be most ample accommodation | the Crimean War. ‘This work was carried out under 
in the interior for.a high-pressure engine and boiler, | James Nasmyth’s directions at Woolwich. The 
with direct-action screw propeller, there is nothing | following description was given’ in the above-named 


to prevent our obtaining a velocity of eight or nine 


miles per hour. The draught of the .engine .furnace | 
| cupola to mélt 36 ewt. of metal; with ladies, two each, 


would cause perfect ventilation for the. crew, which 
need not consist of more than three or four hardy 
men. I would observe,’ Nasmyth continues in his 





description, “‘ that as this class. of vessel is. chiefly 
designed for defence against invasion, and would not 


| paper: Among the articles furnished and fitted 


in the Volcano there are a wrought iron founders’ 


to’carry 14 cwt., 5 ewt., and 24 ewt. of métal; four 
portable smithing hearths suitable to weld 6in. shafts, 
two to weld 3in, shafts, and adapted for all general 
smiths’ work purposes ; four best anvils and an assort- 
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ment of smiths’ tools, consisting of ten sledge hammers, 
four light sledge hand hammers, and back hammers ; 
chisels, punches, four sets of fire-irons, and 24 pairs of 
tongs ; four 2ft. blade, and 50ft. of blast distribution 
pipes and the connexion tubes to blow the cupola, 
and three smiths’ fires ; one pair of bellows for the 
bellows hearth, to stand on deck, and two grindstone 
hearths and troughs. One direct-acting 7 ewt. steam 
hammer, self-acting with variable stroke ; two port- 
able punching and shearing machines worked by 
hand or power. One’self-acting planing machine to 
plane objects up to 6ft. long, 2ft. 6in. wide, and 2ft. 
deep. One planing and shaping machine for straight 
or curvilinear work ; one machine for screwing bolts 
and tapping nuts up to I4in. diameter with eight sets 
of taps and dies. One powerful back-geared drilling 
machine to bolt to the sides or beams of ships, capable 
of boring holes up to 8in. diameter and 18in. deep. 
Three independent drilling machines. One principal 
turning lathe, 2lin. headstocks, with self-acting com- 
pound slide rest, bed 15ft. long, to slide back to any 
required distance, on a foundation bed 20ft. long, so 
as to admit a cylinder cover or piston 7ft. diameter 
and take in a shaft 16ft. long between the centres, with 
complete drawing apparatus. One self-acting double 
slidelathe for bolts. One slotting and paring machine, 
Shin. stroke, with the necessary shafting and pulleys 
to convey the power of the engine to the machinery.” 
The vessel had an independent steam engine and 
boiler capable of exerting the power of twelve horses, 
all of which, together with the equipment, were sup- 
plied by James Nasmyth. 

The steam hammer was invented: in~1839, but it 
was not till 1843, when Robert Wilson joined the 
firm, that the self-acting motion was introduced, 
whereby the old form of hand gear for operating the 
hammer was entirely dispensed with. It was. only in 
the year 1916 that the large steam hammer known as 


* Thor,” put up by Nasmyth for forging guns, was 


demolished and replaced by one of more modern 


design. 
Writing to a friend in Bristol on November 27th, 


for the Kaiser Ferdinand Nordbahn, Vienna—Fig. 7. 
These locomotives resembled in design some engines 
made for the Birmingham and Gloucester line. 
and were built to duplicate some locomotives supplied 
by Norris, of Philadelphia, to work the Lickey 
incline on the Birmingham and Gloucester Railway. 

There appears to have been a pause about this time 
in locomotive building, and the firm’s attentions were 
devoted to the steam hammer; but in 1845 another 
locomotive building period opened, which lasted till 
1853. In this period twenty-five locomotives were 
built to the orders of Robert Stephenson and Co., 
Newcastle-on-Tyne. Some of these engines were for 
service on the South-Eastern line, some for the 
London and Birmingham line, and others were shipped 
to France. In’ 1847-8 six locomotives were supplied 
to the latter railway—which now forms’ part of the 
London and North-Western Railway—without Messrs. 
Stephenson’s interverition. Between 1848 and 1851 
twenty locomotives were built for the York, New- 
castle, and Berwick Railway, and in 1852-3 ten engines 
were constructed for the Great Eastern Railway. A 
spell of activity in connection with machine tools and 
hydraulic presses then began and lasted till 1867, 
when orders for six express engines for the London, 
Brighton and South Coast Railway and five six-wheels 
coupled engines for the Great Eastern line were 
booked. Another full in locomotive building then 
occurred, which lasted till 1873, when an order for 
twenty engines for the Indian State Railway was 
received. Since that time locomotive building has 
predominated at the Bridgewater Foundry, but the 
firm also does a considerable amount of business in 
connection with hydraulic presses for forging and 
cotton baling purposes. 

Although some of the original buildings still remain 
to commemorate the founder of this world-famed 
engineering establishment, new shops and _ offices 
have, of course, been added from time to time until 
the. works now cover an area of 12 acres. The new 


| buildings are admirable specimens of modern indus- 


trial architecture, and are equipped with the most 














FIG. 8—SINGLE DRIVING EXPRESS ENGINE CENTAUR 


1839, with regard to his steam hammer invention, 
Nasmyth said his system was “ to employ the power 


of steam by direct action to lift up the hammer, which | 
I would have a heavy block, ‘like a pile-driving | 
machine ; steam being applied to the underside of the | 


piston-rod to come out at the end of the piston by 4 
cup head rod attached by a chain to the block. By 
use of a valve (two-way cock) acted upon by the 
tapping system, the machine could be quite self- 


acting, and by one hand cock to regulate the stamp | 


(pressure of, say, 80 to 100 lb.) any rate could be got 
consistent with gravity through the space fallen. You 
would only have to open the cock and away she would 
smash with a force and precision never yet obtained 
by ‘ Helve’ or belt hammers.”’ 

The first locomotive built by the firm of Nasmyth, 
Gaskell and Co. was called the “ Bridgewater.” It 
was an experimental engine and was tried on the 
Manchester and Liverpool Railway in’ March, 1839. 
It was a single driver of the 2—2-2'type with a four- 
wheéled tender, and had horizontal cylinders ‘12}in. 
diameter by 16in. stroke. 'The driving wheels were 
5ft. diameter. This engine was eventually sold to 
Mr. Wareing, contractor to the’ Birmingham and 
Manchester Railway. ‘The first three’ locomotives 
built to order were for the London ‘and Southampton 
Railway, their names being the ““ Hawk,” “‘ Falcon,” 
and ‘‘ Raven.” They were delivered in August, 
1839, and’ were followed by others for Manchester 
and Leeds and the Midland Counties Railways. In 
the years 1841-2 the firm built ‘a series of engines 
with the makers’ numbers 25 to 32 and 35 to 42’ for 
the Great Western Railway. One ‘of these engines, 
the “ Centaur,” is illustrated in Figs: 6 and 8. They 
were of the ‘single-driving’ express ‘type for the T7ft. 
gauge and were designed by Sir Daniel Gooch. The 
names of the others were  “‘ Achilles,’ ‘‘ Milo,” 
‘* Hector,” “Castor,” “ Orion,” **Meritor,” 
~ Bellona,” ““* Actw#on,” —“‘‘ Damon,” “* Eleetra,” 
Priam,” “ Pollux,’”“* Phoenix,” “‘ Pegasus,” | and 
“ Stentor.”” They were followed by an order for four 
six-wheels coupled goods engines, Another order for 
locomotives taken about the same period was. for two 


up-to-date tools and appliances for the work on which 
the firm is engaged. 








United States Patent Interferences. 


REFERENCE was made in the discussion on Mr. 
Bergstrom’s paper at the Institution of Mechanical 
Engineers to the fact that although Michell’s British 





' patent for a thrust bearing ante-dated Kingsbury’s 


United States application for a similar device, 
Kingsbury was able to secure the American patent 
under a special condition of Américan patent law. 
A few words in explanation of the American’ law 
may prove acceptable. 

The sections to be considered ‘are’ Nos. 4886 and 
4887 of the revised statutes. They run as follows — 

“SECTION 4886: Any person Who’ has invented 
or discovered’ any new ‘and useftil’ art, machine. 
manufacttire or composition of’ matter, or any new 
and useful improvements ‘thereof, not known or 
used by others in this country, before his ‘invention 
or discovery thereof, and not patented or described 
in any printed publication in this or any foreign 
country, before his ‘invention or discovery thereof, 
or more than two years prior to his application, and 
not in publie use or on sale in this country for more 
than’ two’ years prior to his application, unless the 
same is proved to have been abandoned, may, upon 
payment of the fées required by law, and other due 
proceeding had, obtain a patent therefor. 

**SecTION 4887: No person otherwise’ entitled 
thereto shall: be debarred: from receiving a patent 
for his invention ‘or discovery; nor shall any patent 
be declared invalid by reason ofits having been first 
patented or caused ‘tobe patented by the inventor 
or his legal representatives or assigns in a foreign 
country, unless the;‘application for said foreign 
patent was filed more than: twelve months, in ease’ 
within the provisions ‘of section forty-eight: hundreu 
and eighty-six of the Révised: Statutes, and fo 





months in eases of designs, prior to the filing of the 
appheation in this country, in, which case no patent 
shall be granted in this country. 

“An application for patent for an invention or 
discovery or for a design filed in this country by any 
person who has previously regularly filed an applica 
tion for a patent for the same invention, discovery, 
or design in a foreign country which, by treaty, 
convention, or law, affords similar privilege to citizens 
of the United States shall have the same force and 
effect as the same application would have if filed in 
this country on the date on which the application for 
patent for the same invention, discovery, or design 
was first filed in such foreign country, provided the 
application in this country is filed within twelve 
months in cases within the provisions of section forty- 
eight hundred and eighty-six of the Revised Statutes, 
and within four months in cases of designs, from the 
earliest date on which any such foreign application 
was filed. But no patent, shall be granted on an 
application for patent for an invention or discovers 
or a design which had heen patented or described in a 
printed publication in this or any foreign country 
more than two years before the date of the actual 
filing of the application in this country, or which 
had been in publie use or on sale in this country for 
more than two years prior to such filing.” 

These sections are somewhat difficult of inter- 
pretation, but they can he understood from the 
following remarks :— 

Section 4886 deals with inventions for which no 
patent has been applied for—or, more strictly. 
“sealed ’—-in any country foreign to the United 
States of America. 

Section 4887 deals with inventions for which appli- 
cations are first made in a country ioreign to the 
United States of America, as, for example. in this 
eountry. ’ 

American citizens first filing in Americ: come under 
Section 4886. British subjects filiny in America 
after they have lodged their applicstion here come 
under Section 4887, first paragraj!:, if their patent 
be sealed, and in any case under the second para- 
graph. Having limited Section 4886 in this way. 
the key to the remainder of it becomes “that the 
application has been lodged within two years of the 
date the invention was made,” and that is the date 
to which the inventor can go back and on which he 
can base a claim in any interference proceedings. 

Under Section 4887 the British inventor can only 
base his claim on the date on which he filed his appli- 
cation in this country, for on that date, according 
to the section, his rights take effect in the United 
States and not on any date prior to that. 

The following anomalous fosition can therefore, 
and does in fact, arise ;— 

The inventor lodges his application in this country, 
and in due course obtains a patent therefor. Either 
before or after his patent has been granted, but 
within a year of the date of filing in this country, 
he files an application in the United States of America 
and subsequently obtains a patent. This’ patent 
may be granted quickly, and it is quite open then 
to an American citizen in America to lodge an appli- 
cation for an American patent. copied perhaps word 
for word from the patent granted to the British 
inventor. The examiner would then make his search 
and declare this American application to interfere 
with the patent already granted to the British 
inventor. The latter is limited for the date on which 
he can claim’ priority to the date of his British appli- 
cation, and this is given in the oath which he had to 
make when applying for his United States patent. 
It is, therefore, known to the American inventor. 

If, then, the American inventor knows that he 
can prove that he made his invention in a practical 
way at some date before the priority date of the 
British inventor, such date being not more than two 
years before the date of his application. then he is 
bound to win in interference proceedings. In such 
proceedings. both parties have to file statements 
under oath as to the history of their invention. 
That for the domestic or United States inventor 
sets out the date on which the invention was con- 
ceived, the date on which drawings were made, when 
the first, written description was made, when the 
invention was explained to others, when it was 
first, embodied in a full-sized machine, and so on. 
That for the foreign inventor is limited to the dates 
on, which the application was filed in countries foreign 
to the United States and the circumstances and the 
dates under which the invention was introduced 
into America otherwise than by the patent applica- 
cation papers, if it was introduced in any such addi- 
tional way. 

It is not suggested that, the American citizen 
wrongly uses the rights. which he has, but it will be 
seen that he has rights additional to those enjoyed 
by inventors in this country. filing in the United 
States of America, because, he can elaim priority 
from some date prior to the date of lodging his appli- 
tion in the American Patent Office, whereas the 
British inventor cannot claim, any date earlier than 
the date of filing his application in the British Patent 
Office. 





A DAILY train service between Ostend and Central 
Europe is being arranged, and it is hoped that it will 
begin to run not later than May ‘Ist. 
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The Swiss Rhone-Rhine Navigation. 
By A. WHARTON METCALFRE, B.Sc., &e. 
No, ITI.* 


THE RHONE-LAKE OF GENEVA JUNCTION 
SECTION. 


A BRIEF reference to the Swiss datum for levels is 
In 1820 


necessary and is not devoid of interest. 
General Dufour, the founder of extant Swiss topo- 
graphy, fixed as the datum for Swiss levels a bronze 
plate let into the lowest granite block in the port of 
Geneva, which is known as the P N —Pierre Niton— 
Datum. In 1833 he himself conducted the operations 
for connecting it with the work of the French sur- 
veyors, Fitton and Carboeuf, undertaken for the 
determination of the height of the Déle, and as a 
result fixed the P.N. value above sea level as 376.64. 
In 1858 Bourdaloue, working from the datum on the 
Pont de Tilsit at Lyons, made its value above Mediter- 
ranean zero at Marseil!es 374.052 m. and above sea 
level 373.052 m., a value differing very materially 
from. Dufour’s. Other values used have been 
376.26 m. and 376.60 m. In 1865 the Swiss Geodetic 
Commission re*determined its value, making the 
P.N. Datum 376.86 m. above sea level, thus restoring 
it to something like General Dufour’s. Swiss 
National Hydrography, which has established limni- 
metrie rules, has accepted this value of 376.86 m. 
Prior to this various authorities adopted the P.N. 
value they favoured, and as all were entitled to equal 
consideration, considerable inconvenience has been 
caused, and still arises, in the exchange of inter- 
departmental technical correspondence involving 
levels. The P.N. value taken in this article will be 
376.86 m., and in the map, Fig. 6, the letters may 
be regarded as equivalent to our O.D. 


VARIATIONS OF LEVELS OF LAKE AND RHONE. 


(1) Natural or Seasonal.—Excluding ‘“‘seiches,’’t 
oscillations sometimes to an extent regular, at 
others irregular—attributable possibly to variations 
in barometric pressure over different parts of 
the lake—the natural seasonal variation phenomena 
merit attention. Winter levels are the lower 
when snow at low and high altitudes is frozen, 
rainfall rare, and streams to some degree frost- 
bound. The summer levels of the lake and 
Rhone from April to September—both inclusive 
—increase to a maximum in August and then diminish, 
varying with the strength of the sun and its effect on 
the snow below the 8600ft. level, the melting of which 
with the summer rainfall swells the volume of rivers 
and lakes, raising their level. In the maximum year, 
1846, the difference between the highest summer level 
and lowest winter was 1.72m. In the minimum 
year, 1858, the difference was .83m. only. The 
mean of the sixteen years from 1844 to 1860 for the 
corresponding difference was 1.03 m.t{ 

(2) Actual or Artificial—The erection of successive 
barrages with sluices across the Rhone below its out- 
fall from the lake has naturally modified the conditions 
of discharge and allows of regulation, while it has 
raised the permanent level of the lake. In the case 
of the Rhone regulation by the barrage sluices would 
appear to invert, locally, the usual order relating 
to the height of summer and winter levels to give a 
greater ‘“‘ head.” According to Monsieur G. Autran, 
engineer for the Rhone and for the junction project 
between that river and the lake—Section II. of the 
Rhone-Rhine Navigation now under discussion—the 
following variations of level must be taken into 
account and provided for. 


LEVELS. 


Metres Above Sea Level. 


Variations. Summer. 
Normal. 372.30 
Occasional, 372.55 


Winter. 
371.70 
371.25 


Diff. 
60 


Lake of Geneva 4 
1.30 


Lake of Geneva 

River Rhone 
(above Chévres) 

River Rhone 
(ditto) 


Normal. 366.15 367.30 1.15 


Extreme diurnal. 367.36 365.66 1.70 


The extreme winter variation is a diurnal one, confined 
to hours after noon, when electrie lighting is at its 
maximum and before works in the district served 
have closed, when consequently the flow of water to 
the turbines would also be at its maximum. These 
extreme differences occur when the barrage sluices 
are closed, which only happens in winter. The 
maximum variation to be provided for is in the case 
of the lake 1.30 m. and of the Rhone 1.70 m., and is 
not to be added to the annual normal one. 


Section II.—THE RHONE AND LAKE JUNCTION. 


Traffic destined for the city of Geneva will follow 
the course of the Rhone to its junction with the 
Arve, near the mouth of which on its left bank the 
commercial port of Geneva, which is projected, will 
be established. The junction work with the lake of 
Geneva will leave the Rhone at a point in the right 
bank of the river above the Chévres barrage—pre- 
viously referred to—from the reach created by it. 

(1) A junction is required between the Rhone and 
the lake of Neuchatel, irrespective of its route in any 
case, since it forms an essential part of the Rhone- 
Rhine scheme. 





* No. II. appeared March 12th, 1920. 
+ “The Tides,” G. H. Darwin. 


pendent rails outside the main lines. 
were to serve no useful purpose beyond that of | 
equilibration, and as that end can be achieved more 
simply and as they, moreover, would have imposed | 


(2) A junetion is also required between the Rhone 
and the lake of Geneva for the purposes of traffic 
with the rest. of Switzerland. se 

Therefore it will be seen from the map—Fig. 5— 
one junction, that between the Rhone and the lake 
of Neuchatel can be made to fulfil the objects of (1) 
and (2) if. taken vid the lake of Geneva, with the 
advantage of constructional economy of the greatest 
importanee, since the portion embraced by the lake 
of Geneva will obviate the canalisation of a length 
represented by the difference of the routes Chévres— 
Yverdon and Lausanne-Yverdon, the latter not all 
new work, moreover. 

Between the point where the junction leaves the 
Rhone at Chévres to its junction with the lake the 
distance is 7.480 kiloms., of which 5.590 kiloms. are 
straight and 1.890 kiloms. curved, say, 22.5 per cent. 
with curves of 1000 m. rad. The work is open to the 
sky throughout its length. The junction work com- 
prises a summit level canal 4.920 kiloms. in length, 
from the ends of which inclined planes of 7 per cent. 
gradient furnished with permanent way descend to the 


ing the lake on the other. The lower ends of the inclined 
planes communicate with the Rhone and lake by 
means of junction locks followed by short lengths of 
entrance canal. The canals are to be built for double 
width and the inclined railway planes will have “ up ” 
and ‘‘ down ”’ lines. 

The barges to be raised or lowered when passing 


level near the Rhone on the one hand and that border- | 


way, recourse is to be had to a better plan. In the 
amended proposal half the number only of cables js 
to be used; they are to couple the “up” and 
‘** down ” transfer locks with their contained barges— 
thus dispensing with counterbalance plant—the 
driving and controlling mechanism remaining similar 
to that used before. 

The inclined plane project was submitted for expert 
opinion and report as regards the “ ways ”’ to Monsieur 
E. Rupprecht, director of the Fonderie de Berne, and 
as regards the electric drive and control to Monsieur 
Réné Thury, eleetrical engineer, of Geneva. Both 
these gentlemen have had wide experience in these 
special branches of work and are known on this 
side of the Channel. Their reports are eminently 
favourable and confirm the opinion of Monsieur le 
Commandant J. La Vallois. to whom the four alterna- 
tive schemes submitted for the Rhone-Lake 0} 
Geneva junction were referred for an opinion and 
report. 

As to (6), there is no difficulty in keeping the water 
level within the required limits of variation as far as 
the junction works at the upper ends of the inclined 
ways are concerned. At the lower ends the problem 
will be solved by dividing the lock into two equal 
chambers by a central gate, each lock being provided 
with separate independent level equalising plant. 
Only at the entrances to the chambers adjacent to the 
Rhone and lake respectively will entrance gates be 
provided ; the sill levels of the lock chambers will be 
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to be satisfied if the transfer is to be made an efficient | 
and safe one :—- 

(a) Acceleration and retardation must obey a 
rigorous and uniform law and be under absolute 
control if undesirable oscillations of the water in the | 
transfer lock are to be avoided. With an aecleration | 
of 0.008 m. per second per second the oscillations will 
not exceed 0.057 m. in amplitude, and when the | 
maximum uniform designed speed of 1.60 m.—just 
over 33 miles per hour—per second has been attained 
it will remain constant for the rest of the transit 
until retardation begins. 

(6) Difference of water level within the junction 
locks at the ends of the inclined elevator planes should 
not exceed 0.10 m. and must not go beyond 0.20 m. 
at any time. 

How the Conditions are Satisfied—As to (a) the 
original plan was for cables passing round an elec- 


trically driven drum, which were attached at one end | 
to the transfer locks and at the other to weighted | 


counterbalancing trucks on rollers running on inde- 
These masses 


| 





t “ Manual of Hydrology,” N. Beardmore. / n additional and avoidable load on the permanent | 
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SHOWING JUNCTION AT CHEVRES AND INCLINED PLANES 


from a canal length to an inclined plane will be intro- | 2.50 m. below the minimum levels of the Rhone and 
duced into a transfer lock mounted on rollers running | lake respectively, so that the sill levels will be placed 
on the lines of way mentioned. Two conditions have at 363.16 P.N. and 368.75 P.N. respectively. 


Duration of Transit.—The time ‘taken by two 600- 





ton barges, one “ up ”’ and one “‘ down ”’ to pass simul- 
taneously over the inclined plane from the Rhone 
will be thirty-five minutes. The operations involved 
with their respective times will be as follows :— 

Ascending Barge.—Approach and entrance of 
junction lock, 5 min,; closing outer gate, 1 min.; 
adjusting water levels, 1.30 min.;..opening gates of 
transfer lock, 1 min.; entering transfer lock, 3 min.; 
closing gates, 1 min.; transit on inclined planes— 
common to both barges—11 min. 

Descending Barge.—Opening gates simultaneously 
of transfer and entrance locks, 1 min.; entrance of 
lock, 3 min.; closing gates, 1 min.; adjusting water 
level, 1.30 min.; opening outer gate, 1 min.; leaving 
junction lock and entering Rhone, 4min.; total 
35 min. This is for the longer of the two inclined ways, 
the capabilities of which are the determining factor 
as regards the Rhone-Rhine through traffic capacity 
of the projected navigation. 

The passage of two 600-ton barges in thirty-five 
minutes represents, say, 82 in twenty-four hours, and 
is equal to anannual traffic capacity of 9,840,000 tons.* 
* Annual Traffic-tons Caparity.—As 82 (barges) x 600) 
(tonnage) x 365 (days) = 17,958,000, Commandant La Vallois 
figure above of 9,840,000 tons is, presumably, anticipated traffic, 
not full possible capacity. 
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This figure is not an outside estimation. Detailed | 
investigation shows that during six months of the | 
vear from April to September, when traffic is most | 
etive, the level of the Rhone is such as to involve a | 
minimum expenditure of time in water level adjust- | 
ment at the entrance lock; in fact, that the gates 
can be left open for considerable periods. 

Barge, Tug, and Lock Dimensions.—The dimensions | 
of barges, tugs, and locks have received the most | 
careful consideration after exhaustive study and | 
inquiry of the entiie governing conditions, the 
dimensions being based on the assumption of towing | 
by steam or motor tugs. From Génissiat to Chévres, | 
and thence over the Rhone—Rhine navigation, the | 
dimensions determined on are as follows :— 


Breadth or Draught 
Description. Length. m. (laden). 
Barge, capacity 600 | 
tons oil eaten ee 65 m. 8.20 m. 1.75 m, | 
Tugs, serew propeller 
only ° a ae Under 8 m. Over 1.75 m. 
Locks, twin 110 m. 9 m. 3m. 


The Jength of lock will accommodate a tug and a 


effect the junction between the two lakes. This sec- | 
tion is 37 kiloms. long, it begins near the mouth of the 
Venoge between Morges and Lausanne, on the lake | 
of Geneva, and terminates at Yverdon, on that of | 
Neuchatel. It includes at that end the portion of | 


the old Canal?d’Entreroches—so named because it 


Institute of Metals. 
No. L. 


THE annual general meeting of the Institute was 


threads a rocky gorge—begun in 1637 and abandoned | held in the building of the Institution of Mechanica! 
in 1829 partly on account of lack of funds, and not | Engineers, Westminster, on Thursday and Friday, 


resuscitated later because of railway competition. | 
The new canal will therefore be the means of reviving | 
and completing an older scheme which will thus come | 
into its own again after ninety-one years. 

The portion of the canal which represents new con- | 
struction is a watershed one, if the expression be | 


| permissible ; that is to say, its longitudinal section | 
| presents on each of the slopes towards the lakes a | 
| Succession of stepped horizontal canal lengths con- | 


nected by locks, the sections at maximum altitude 


| being united by a high-level lock cutting the line of | 


the watershed between the two lakes which crosses the 
hill of Mormont. This high-level central length will | 
be fed by water from the Venoge, the Nozon, and the | 


March 11th and 12th. 
Professor H. C. H. Carpenter presided at the open- 
ing of the proceedings, and presented the report of 


| the Council for the past year. 


The Council reported that the activities of the 
Institute had been not only well maintained, but 
also extended during the period under review, and 
there were during the year important developments 
in the formation of local sections. In the new move- 
ment Sheffield led the way towards the close of 1918, 
and carried through a useful programme of work. 
Glasgow followed early in 1919, and constituted its 
section with Professor Deseh as its first chairman. 
The inaugural meeting was held in October, and 
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FIG. 6—MAP SHOWING RIVERS, CANALS AND PORTS BETWEEN LAKES CONSTANCE AND GENEVA 


standard barge as above. On the Lyons side of 


Orbe. The following levels should be noted :— 


| various papers are announced for reading. Man- 
| chester formed during the year, not a section of the 
| Institute, but a local metallurgical society embracing 
| ferrous as well as non-ferrous metallurgy. 
| ham, whose local section was formed in 1910. also 


Birming- 


The level in the case of the lake of Neuchatel is has a metallurgical society similarly constituted. 


Gésnissiat, on the Rhone above and below Lyons, the M. 
dimensions are diffrent and as follows :— Lake of Geneva, mean level above sea .. 372 
Bread D ht Watershed length, mean level above sea 444.50 
its) readth ane Lake of Neuchatel, mean level above sea 432.90 
Description. Length. or beam. (laden). 
Barge, capacity 625 tons 65 m. 8m. 1.75 m. 
lugs, serew and paddle No particulars available .. the future intended level when certain. works of | 
Locks, single 110 to 160 .. 16m. 3m. sas 
regularisation have been completed and taken effect. | 


(Max. 160 at Arles) 
If, as is possible, an electrical or other system of tow- | 
ing be adopted the lengths of locks can be modified 
and reduced. 

Concluding Observations.—Three other schemes for | 
the Rhone-Lake junction were proposed, as shown in 
the accompanying plan. While all were possible 
and sound from an engineering point of view, either 
their costliness or the necessity of a waterway in 
tunnel on a curve or other inherent drawback caused 
their rejection in favour of the Vernier-Vengeron 
scheme with an open canal and inclined planes. The 
inelined ways are a substitute for the originally con- 
templated stairway of locks, than which they are much 
less costly in construction and more expeditious in 
action. They are, after all, not so much a new idea 
as a vastly improved old one—high-speéd slipways in| 
fact. Monsieur Geo. Autran, engineer for the Swiss | 
Rhone, is the engineer of the Rhone—Lake of Geneva 
junction section and responsible for the scheme to | 
be adopted. 


Section IlI.—Tue Lake or GENEVA AND LAKE OF | 
NevucuatTet Junction Secrion.—-THe Cana 
D’ ENTREROCHES. 


The Canal d’Entreroches will, when completed, 


| Martin, of Lausanne, is the engineer for this section. 


| trict continues to grow, and the company cannot face 


The difference to be overcome by locks is thus in the | 
ease of the lake of Geneva 444.50 — 372 = 72.5 m., | 
in that of the lake of Neuchatel 444.50 — 432.90 = | 
11.60 m. In the case of the Geneva slope the differ- | 
ence is to be dealt with by means of ten locks arranged | 
in five groups of two superposed—.e., in steps—tocks. | 

In the case of the Neuchatel slope the difference | 
only calls for three locks of the ordinary simple type. | 
Each lock will consume for each locking operation | 
4415 cubic metres of water. 

The remainder of the section, beyond its junction | 
with the old canal, which involves reconstruction and 
repair and is of no special interest, completes the 
section to the lake of Neuchatel. Monsieur M. W. 


(To be continued.) 








Trarric on the electrically operated railways of the 
Lancashire and Yorkshire Company in the Liverpool dis- 


any further increase in the demands for power without 
| adding to the equipment It wil) be necessary, therefore, 
|in the near future to modernise and extend the power- 


| house at Formby, which is now working to the full limit | 


| of its capacity. 





| 


The Council hope that in due course sections will 
be constituted in other centres of metallurgical im- 
portance. The Local Sections Committee set up by 
the Council, and holding meetings in the provinces 
as well as in London, serves to co-ordinate the work 
of these centres and to provide for the interchange 
of ideas and information. 

The remarkable increase in membership which 
took place in 1917 has by no means spent its force, 
and the net increase during 1919 was 127 new 
members. The increase in the number of student 


| members was striking, but there is still plenty of 


room for development. At the end of the year the 
total membership was nearly double what it was as 
recently as the year 1916. This accession has greatly 
strengthened the Institute by increasing the sum 
total of the knowledge represented by its members, 
and this has shown itself in a marked way at the 
meetings of the Institute. Original papers and com- 
munications are being contributed from a wider 
reservoir of knowledge, and this is a matter of the 
most vital importance to the Institute’s future. 

In spite of the continued increase of membership, 
the sales of the Journal still continue to expand, and 
during the year under review no fewer than 1029 
copies were sold. These sales constituted an im- 
portant source of revenue, and have assisted the 
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Council in some measure in meeting the very heavy 
expenses of present-day publication. 

The number of members on the roll of the Institute 
on December 31st, 1919, was as follows :—Honorary 
members, 3; ordinary members, 1157; student 
members, 53; total, 1213. 

It was announced that the ballot for Council 
had left the membership as follows :—Messrs. W. H. 
Allen, L. Archbutt, A. Cleghorn, J. Dewrance, Pro- 
fessor C. A. Edwards, Mr. 8S. Evered, Sir Robert 
Hadfield, Mr. G. Hughes, Dr. R. S. Hulton, Mr. W. 
Murray Morrison, Sir Charles Parsons, Mr. Arnold 
Philip, Mr. H. B. Weeks, Lord Weir, and Sir William 
Smith. 

The new President, Engineer Vice-Admiral Sir 
George Goodwin, was inducted into the chair, and 
subsequently dehvered the interesting inaugural 
address, a report of which appeared in last week's 
issue of THE ENGINEER. This concluded the opening 
session. 

At the evening meeting on March Ilth the Fifth 
Report of the Corrosion Research Committee, an 
abstract of which was published last week, was pre- 
sented and discussed. 

Professor H. C. H. Carpenter, the Chairman of the 
Committee, in opening the discussion, pointed out 
that it was not merely the problem of corrosion which 
had to be solved. There would be no difficulty in 
finding an alloy which would not be liable to corrosion, 
but what had to be done was to find an alloy which 
met that requirement and which could be produced 
commercially, and which possessed the necessary 
qualities in manufacture and in service. It was for 
that reason that those engaged in the research had 
hitherto confined their experiments to alloys which 
were in commercial use. The intention underlying 
the report now presented involved the setting forth 
of a new theory of corrosion, but there was also 
included some notes on the practical problem as to 
the real causes of corrosion of condenser tubes, 
whether arising from weakness in the tubes or from 
external conditions. These were discussed in some 
detail in the report. They included unsuitable com- 
position or treatment, the presence of foreign bodies, 
incorrect temperature, undue aeration, too slow a 
water speed, and thermo-electrie action. The report 
took a somewhat wider view of the subject than 
those which preceded it, inasmuch as it referred to 
both marine and land condensers, the problems in 
which were rather different. One of the most im- 
portant points dealt with was the structure of the 
tubes. Those engaged in the research had actually 
succeeded in separating the surface layer of the tube, 
and it had been found that it was characterised by a 
decidedly greater tendency to resist corrosion than 
the crystalline material underneath. That was a 
discovery of the highest practical importance, because 
if the manufacture of the tubes could be so arranged 
that the surface layer was made continuous, obviously 
the risk of corrosion being set up would be decidedly 
diminished. With regard to the general thinning 
which was met with in land condensers, it was nearly 
always associated with acids, and the remedy was to 
give greater attention to the water. The bugbear in 
connection with condenser troubles was, however, 
deposit attack, and the remedy was the simple one 
from the theoretical standpoint at least of keeping the 
tubes clear. One of the most interesting parts of the 
report was that in which it was shown that dezinci- 
fication—or apparent dezincification—was. due to 
the concentration of zine in layers adjacent to the 
surface. The view of the authors of the report is 
that the phenomenon hitherto regarded as_dezinci- 
fication was due to the re-deposit of copper. In 
another part of the report it was shown that electro- 
lytic protection could be most usefully employed by 
applying a large current for a short period in the early 
period of service. It was also pointed out that the 
conditions under which the condenser was used should 
be carefully investigated, and possible variations pro- 
vided against. He thought it could be claimed that 
the report was destined to be of great use both to the 
manufacturer and the engineer. 

Dr. W. Rosenhain expressed a hope that the facts 
upon which the information given in the report was 
based would be more fully disclosed. The most 
interesting part of the report was that dealing with 
the surface layer. That it could be separated in the 
way described was quite new, and most important. 
He was afraid that the inferences drawn from the 
separation of the surface layer could not be justified 
without far more evidence than was given in the report. 
It was suggested that the separation of the structure- 
less surface layer could be effected because its physical 
condition was different from that of the crystalline 
material beneath. Two main lines of inquiry were 
suggested by the work which had been done. One 
was in regard to ageing, which might be very impor- 
tant. On the subject of dezincification, he had always 
found it difficult to believe that it could really occur 
in the old sense of the expression, and had long since 
suspected that it was not the chief phenomena respon- 
sible for the corrosion of condenser tubes. It appeared 
to him that the chief object to be sought was to 
avoid ‘deposit attack.” In that connection he 


would speak with some diffidence, because he was not 
very familiar with the reasons underlying design, but 
he suggested that surface condensers should be made 
with the tubes vertical instead of horizontal. It 
seemed obvious if that plan were adopted the accumu- 


lation of deposits would, be considerably reduced, 
~ Dr. F. O. Hudson quite agreed with the conclusions 
reached in regard to apparent dezincification. This 
effect was no doubt the result. of re-deposited and not 
residual copper, and was associated with the advan- 
tage that it made the consideration of the problem 
involved much simpler. The importance which 
attached to the character of the deposits in the tube 
could not be over-estimated, whether they were of 
an external character or the result of the accumulation 
of some of the products of corrosion, and particularly 
of bodies of a colloidal nature. Important conclusions 





could be drawn from this part of the work. 

Mr..R. 8S. F. de Wurstenberger, who indicated that 
he had made the question of corrosion of condenser 
tubes a special study for the past five years, gave a 
brief account of his work. His early experiments on 
copper led him to recognise that the dezincification 
theory was erroneous, He had obtained the most 
interesting results from a study of the qualities of 
cuprous chloride. . His experiments induced him to 
put electrolytic action in neutral solution in the first 
place as the cause of corrosion in comparison with 
pure chemical action, to which, however, he attri- 
buted an important influence in changing the electro- 
lytic potentials of the areas on whose surfaces chemical 
action took place. He had found it impossible to 
believe that pitting throughout a tube of 1 mm. thick- 
ness, which occurred in about two weeks in common 
and even very pure sea-water, could be explained 
by chemical action. On the other hand, he produced 
pittings similar to those which occur in condensers in 
the course of a few days with electric currents at very 
low voltage in slightly alkaline water. In alkaline 
solution the tubes became covered with a layer more 
or less electrically insulated, so that the greater part 
of the tube ‘surface was protected and the current 
found its outlet only on some spots where through 
either chemical or mechanical action the insulating 
film had been destroyed. At that point pitting was 
produced, and that explanation accounted for the 
irregularity with which the pitting occurred. The 
source of these harmful currents he imagined to be in 
the interior of the condensers of normal types, and 
that impression had been confirmed by an investiga- 
tion he had conducted in France only a week ago. As 
@ means of prevention he preferred to shut out the 
source of such currents rather than create counter- 
electromotive forces which were always of a more or 
less unstable nature, and might set up conditions most 
favourable to corrosion. He had obtained experi- 
mental evidence that copper and brass corroded in 
normal sea-water as the result of electro-chemical 
action between layers of different potentials on the 
surface of the metal. This difference of potential 
might be caused by a depolarisation, either by 
mechanical means, through great water velocity, or 
by the springing off of pieces of brittle layers, or, again, 
by chemical means through the transformation of the 
original cuprous chloride in another insoluble salt, 
such as, for instance, cuprous oxide. The explanation 
of the so-called deposit attack was to be found in 
local increased alkality. Acids or ammoniac solutions 
when present might only produce general thinning. 
The speaker referred in the conclusion of his remarks 
to his contributions on the subject in the Swiss Press, 
of which an English translation is about to be issued. 

Mr. R. T. Rolfe referred to the question of water 
supply, in which respect he considered the engineer 
was sometimes a little remiss. The investigator was 
also frequently hampered by the inability of the 
engineer in charge of the plant to supply any reliable 
data of a particular case of corrosion. It was always 
rather difficult to express a definite opinion whether 
a particular quality of water would give rise to corro- 
sion or not, but that was the information which the 
engineer required. The research worker, it should be 
borne in mind, must have at his disposal the most 
complete information before it was possible to express 
a definite opinion. The report which had been pre- 
sented constituted a distinct advance of our know- 
ledge of corrosion problems. He would like to ask 
if the experiments with pre-oxidised tubes had led to 
any further conclusions being formed as to the best 
kind of material to use for general commercial or 
marine purposes, whether naval brass was better 
than the ordinary alloy, and what experience the 
authors of the report had had in connection with 
other alloys. There was a well-advertised material 
for which very far-reaching claims were made as 
regarded resistance to corrosion, and he would like 
to know if the authors had anything to say in that 
connection. 

The President, while congratulating those re- 
sponsible for the report on what had been achieved, 
reminded the Conference that the work was by no 
means yet finished, and would not be completed until 
a good many doubts which still existed were resolved 
and users could be supplied with condenser tubes 
which were not likely to give any trouble under service 
conditions. He was in cordial agreement with the 
request made in the report that the Committee should 
be supplied with as complete information as possible 
regarding corroded condenser tubes. Information 
of that kind had been obtained by the ‘Admiralty for 
many years, and would be at the disposal of those 
engaged in the research work. The particulars which 
had beén filed covered hundreds of eases of corrosion, 
but he was glad to say troubles of the kind had been 





less frequent in the Navy during recent years. It 


thad been said in the course of the discussion tha; 


evening that the engineer was often at fault in not 
supplying the scientific worker with the necessary 
data, but he would be forgiven for saying that that 
was the excuse of a scientist who could not give ay 
explanation, Admiralty condenser tubes were made 
in a somewhat different way from the method whic} 
obtained in ordinary commercial practice. Tubes 
were drawn from the cast shell in commercial work, 
and nothing was taken from the interior or exterioy 
surface, whereas Admiralty tubes were turned and 
bored. The main object. was to get a smoother sur 
face, but, in view of what was stated in the report, 
it was a question whether the removal of surface 
material was good practice in comparison with com. 
mercial methods. He would like to know if the sur 
face layer composition was different in the cast tub: 
from that of one turned and bored. With regard to 
the vertical tube suggested by Dr. Rosenhain, corro- 
sion troubles would be reduced by the adoption « 
that method, but in warship installations they were 
handicapped by considerations of space, and he could 
not recall any case that had recently come under his 
notice in which a vertical tube arrangement would 
have been possible. Some of the practical recon- 
mendations in the report were quite good, but it 
should be borne in mind that in the Navy the same 
conditions could not always be maintained in a 
condenser as in a merchant ship engaged in a regula: 
trade. In a recent instance a ship was in the White 
Sea one month and in the River Plate the next. 

He had received a written contribution from Engi- 
neer-Lieut.-Commander Dunlop. In that communica 
tion the writer referred to the possibility of seaweed 
giving rise to corrosion. There was no doubt that 
seaweed would choke the inlet, stop the circulation 
and do a lot of mischief. What Commander Dunlop 
suggested was that particles of seaweed might be 
hung up in the tubes, and he desired to call the atten 
tion of the Corrosion Committee to that risk. 

Mr. R. M. Jones, in a brief reply to the discussion, 
expressed satisfaction that the authors’ view ot 
apparent dezincification was generally accepted. He 
would like to point out that, in addition to the ev: 
dence on this subject presented in the report, there 
were theoretical considerations which supported the 
opinion of the authors. Reference had been made in 
the course of the discussion to the difficulty of obtain- 
ing information as te what happened in service con 
ditions,-and he was glad to hear from the President 
that data collected by the Navy would be at the 
Committee’s disposal. With regard to the surface 
layer, the Committee was inclined to be less sanguine 
about the relative rates of corrosion of different types 
of material. In reply to the President’s question if 
there was any difference in the surface layer of 
Admiralty and commercial tubes, nothing of the kind 
had been discovered. With regard to the contribu- 
tion of Mr. de Wurstenberger, it was impossible 
without further information to make any comment on 
the points raised. 

Dr. Richard Seligman then presented a paper by 
himself and Mr. Percy Williams on “ The Action of 
Aluminium on Hard Industrial Waters.” 

The authors first describe in detail the various 
forms of corrosion which aluminium exposed to the 
attack of hard industrial waters undergoes, and 
differentiate between superficial attack or “ etching ” 
and localised deep attack or “‘ pitting.’ They point 
out that, while etching is of no practical importance, 
pitting is one of the greatest difficulties the aluminium 
industry has to contend with. They discuss the 
various hypotheses extant by which the inception of 
corrosion is sought to be explained, and show that 
these all entail the presence of oxygen. Experiments 
are described which show that in the absence of oxy- 
gen neither pitting nor etching occur even with sea- 
water. Other factors which might determine whether 
“etching ”’ or “ pitting’ occurs are cited and dis- 
cussed. They are ‘The Presence of Impurities,” 
‘*“Loeal Physical Differences in the Metal,” “ The 
Composition of the Water.”’ and “* Mechanical Imper- 
fections in the Metal.”” The authors conclude that the 
composition of the water and mechanical imperfections 
in the metal are responsible for pitting, which only 
occurs when the water contains simultaneously 
chlorides and bicarbonates. The roll of mechanical 
imperfections is to facilitate the retention of hydrogen 
peroxide which is produced during corrosion, and 
which in its turn promotes corrosion. 

In the second part of the paper a number of methods 
for preventing corrosion of aluminium by hard indus- 
trial waters are discussed. 

Dr. F. O. Hudson, who has been closely associated 
with the work of the Corrosion Research Committee 
with Dr. Bengough, expressed gratification at the 
substantial agreement between the results and those 
of Dr. Seligman. The explanation of the blistering 
of aluminium sheets by corrosion was of very great 
interest. Hydrogen peroxide was said to play a very 
important part in this pitting, and this substance was 
also preduced during the corrosion of zine in still 
water. In connection with that explanation, he 
would like the authors ‘to tell him how hydrogen 
peroxide was produced and the nature of its action. 
In sea-water the production of acid substances was 
a cause of corrosion, but the case was different in 
ordinary hard water, and he would like to know if the 
authors were quite satisfied that in their experiments 





there was an entire absence of free acids. The method 
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adopted by the authors appeared to him to be the 
only practical one of dealing with the problem. 
The results obtained in experiments of this kind were 
often difficult to express on paper, but, in spite of 
that, he was glad to be able to state that those put 
forward by the authors were far less misleading than 
many quantitative results which were derived from 
similar work. 

Mr. R. M. Jones said the results stated in the paper 
gave considerable support to the conclusions put for- 
ward in the Fifth Report of the Corrosion Committee, 
both as to the pitting process and with regard to 
electrolytic action. 

The Conference then adjourned until the following 
day. 








Wages in the Engineering Trades. 


\n award issued on March 10th contains the decision 
of the Industrial Court on the application of the trade 
unions connected with the engineering trades for an 
advance in wages. It has been the practice since early in 
1917 for an arbitration tribunal to review the wages 
position in the engineering trades every four months. 
The authority for this purpose was previously the Com- 
mittee on Production and later the Interim Court of Arbi- 
tration. These bodies no longer exist, and on the oceasion 
of the recent hearing in February the matter came before 
the Industrial Court. 

The claims of the unions were, in general, for an advance 
of 15s. a week to men and 10s. a week to youths and boys. 
The decision of the Court refers to the fact that in December 
last the men obtained an advance of 5s. a week as the result 
of an award of the Interim Court of Arbitration, largely 
on the ground that an increase in prices was expected to 
take place during the winter months. That expectation 
appears to have been partially fulfilled, the official index 
number of the cost of living having advanced from 120 
above pre-war level in October last to 130 at the present 
time. The Court now holds that the men’s claim on the 
ground of the cost of living fails. 

The awards of the Committee on Production and Court 
of Arbitration were given principally on the ground of 
changes in the cost of living. The decision of the Indus- 
trial Court on this occasion points out that while during 
the exceptional circumstances of the war it was proper 
to take into account the cost of living as the principal 
determinant of wages, other considerations now arise. 
It expresses the view that the remuneration of the work- 
people should depend on the value of the work done, and 
that the value of the work done depends on the state of 
the market. It proceeds to point out that the engineer- 
ing trade is in a condition of exceptional activity owing to 
the need for repairing the loss and wastage of war. It 
also refers to the fact that the rates of the men concerned 
have, apart from advances to meet the increased cost of 
living, remained unchanged for several years, to the 
relationship between the wages in the engineering industry, 
and those in other trades, and the desirability of stabilising 
the position in the industry for a reasonable period. 
Having regard to these various considerations, the Court 
has decided on an advance of 6s. a week on the time rates 
of men twenty-one years of age and over and an advance 
of 15 per cent. on piecework prices. The application of 
the advance embodies a new principle so far as general 
awards previously given in the trade are concerned, a 
provision being made for half the advance to become due 
on April Ist and the remaining half on June Ist. The 
advances are payable to all workers irrespective of age 
so far as they are employed on piecework, and also to 
labourers under twenty-one years of age who are custom- 
arily paid men’s rates. 

An award substantially similar in terms has also been 
issued in respect of the shipbuilding and ship repairing 
trades. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


TIDAL POWER. 


Srr,—A criticism appeared in the issue of THe ENGINEER 
dated the 5th inst. of an article contributed to a certain magazine 
on the subject of utilising tidal energy. Perhaps you may be 
able to allot to the author of the article in question a small 
space in your valuable journal for a reply to this criticism. 

Your critic states that my suggestion was to obtain 50,000 
foot-tons of work from a weight of 50,000 tons rising or falling 
lft. with the tide. This he very naturally describes as a fallacy. 
In the article in question, the rising and falling of a 50,000-ton 
ship with the tide was merely taken as an example of the work 
done by the tide. It is nowhere suggested that 50,000 foot-tons 
of useful work can be obtained from the rise and fall of the 
ship by any means whatever. 

The fundamental principle which has been entirely over- 
looked may be well illustrated by the means adopted by the 
critie to expose the fallacy which he thinks I have fallen.into. 
Let us picture a tall vessel containing water, with a hollow 
vertical float, of weight, say, 1 gramme, floating upright in it 
and attached to the arm of a balance; and let the draught of 
the float under this condition be called the natural draught. 
To the opposite arm hang a weight a trifle.less than the weight 
of the float, and allow it to rest on a support, so that the balance 
is unloaded until the float sinks. Now comes the first of two 
operations of fundamental importance, which is to admit a 
gramme of water to the interior of the float. It is hoped that 
vour critic will agree that the float would sink until it displaced 
! gramme of water more than that displaced before admitting 
“ny water to its interior, were it not for the counterpoise on the 
opposite side of the balance, and that it will be approximately 
in equilibrium with this weight at its natural draught. If 
water be run out of the containing vessel, it is contended that 
the float will sink at its natural draught as the water level falls, 
at the same time raising the weight on the other arm of the 
balance and thus doing work. 





The second fundamental operation which is brought into 
play when the float has fallen through the maximum per- 
missible distance, is to eject the water previously admitted to 
the interior. It is suggested that if the counterpoise be now 
removed, the float will still be approximately in equilibrium 
at its natural draught, and that if water be added to the con- 
taining vessel and an upward thrust of a trifle Jess than 1 gramme 
be applied to the other arm of the balance, the float will rise 
against this opposing force at an increased draught, such that 
the additional water displaced weighs } gramme. 

In the scheme I suggested, the alternate downward pull of 
the weighted float and the upward thrust of the unloaded float 
is utilised to give pressure energy to a certain volume of water, 
which in turn supplies energy to a water turbine. 

It is clear from the article that the plant consists of a 50,000- 
ton float, and that the useful energy is obtained from a weight 
of 50,000 tons of sea water added to the float. It should be 
realised that the float plus the water added now would displace 
normally 100,000 tons of water when buoyant; but the float 
is only allowed to displace water equal to its own weight, the 
added water producing the pressure in the cylinders, beneath 
the pistons attached to the float. 

I shall be pleased to supply any further details that may be of 
interest. The magazine article is an abstract of a much fuller 
paper, which I have not yet published. 

March 10th. THE AUTHOR OF THE ARTICLE. 


[The action described by our correspondent in this letter is 
obviously in accordance with physical laws, but the original 
article which we criticised left us with a very different impression 
of the author’s proposal. We are glad to know we were mis- 
taken in thinking the author had fallen into a common fallacy. 
—Ep. THe F.] 


Sir,— It can easily be shown that to obtain equal power on the 
rise or fall of the tide the total displacement of the “ float,” 
whether a battleship or a tin can, must be equal to twice the 
pull required by the horse-power and the speed of rise or fall. 
Thus to obtain a pull of 5000 tons on rising tide the vessel would 
be awash, and on falling tide wholly out of water.. This with 
a balance weight equal to 5000 tons. This action of the floating 
power of water in transferring loads to one side of the system 
to the other was very well brought out in an article you published 
many years ago describing the method of control of automatic 
flood siuices on the crest of the Batghur Dam, Madras. It is 
also evident that the float being made of unity specific gravity 
would result in the lowest total weights, the balance weight 
being then equal to half the weight of the float in air. Further 
consideration also shows that obtaining the upward pull on a 
rising tide by a chain fastened to the bottom and passing under 
a pulley makes no difference to the size of the float. Writers 
such as you allude to in your Reflectien would avoid a lot of 
complicated mistakes if they remembered that the weight of the 
float, as such, is of no importance, but the float with its weight 
and balance weight is to be of such volume that the change of 
displacement develops the force required. The required force 
is the weight of the displaced water on either side of the mean 

Gro, T. PARDOE. 

Angmering, March 6th. 


Smr,— Is there no turbine invented yet to use the running 
power of the tides ? We have in places tides at 4 to 6 knots, 
running for about four hours on each tide. Turbines at these 
points geared to dynamos, and connected to a central station, 
would give continuous running. The tides have power, we all 
adinit, and surely we are engineers enough to harness enough 
for our use. 


Cowes, I.0.W., March 14th. Jas. R. Brooks. 


THE HUMAN STREAM. 


Smr.—On page 272 of your last issue you appear to doubt 
Mr. Addison’s statement that Glasgow Central Station was 
designed on the basis of treating large crowds on stream lines. 
Your mind will, I think, be set at rest if you refar to Mr. Mathe- 
son’s paper on ‘‘ Glasgow Central Station,” Min. Proce. Inst. C.E., 
Vol. clxxv. On page 50 the following paragraph appears :— 
“In the planning, the probability of crowding and the tendency 
of streams of people to spread like flowing water and travel 
along the line of least resistance was kept in view. It was 
therefore thought desirable to have curved building lines and 
rounded corners, not only in the concourse, but also in the 
subway and elsewhere in the station, and this idea was main- 
tained throughout.” 

How well this has been carried out is known to all who are 
acquainted with Glasgow Central Station at the busy hours. 
A plan of the station is shown on Plate 1 of the same volume. -' 

Rugby, March 15th. E. R. Briaes. 


[We are glad indeed to be reminded of this paner by Mr. 
Matheson. It shows that engineers have given some attention 
to human stream lines. It is, however, still uncertain that the 
“stepped plan”? was made for this reason. Our impression 
is that the plan was settled in large measure by the nature of 
the site.-—Ep. Tue E.] 


THE “CIVILS” BILL. 


Str,—One might seriously ask oneself, Is Mr. Pardoe beating 
his own shadow in imputing wrong ideas to me in what I wrote in 
your issue of the 5th inst.? Why should any man impugn the 
character of men of his own order? Surely Britishers are fair 
dealing on the average, and what makes civil engineers a class 
apart ? They are not; they are just as clean dealing as any 
other class. I can scarcely give away the case, seeing I am not 
in the confidence of the Council, and am not even a consulting 
engineer. 

Surely Mr. Pardoe knows that specialists are not confined 
to other professions, but exist in the civil engineering profession, 
and that the larger firms limit themselves to their own line, in 
which they do not require to take the advice of their assistants 
or outside engineers. It is only in the case of a general consulting 
man or corporation man that in certain matters advice is re- 
quired, and in such cases the client pays for it in the account 
rendered. It appears to me from what Mr. Pardoe says that 
civil engineers, once they belong to the Institution, they are a 
lot of novices. Are engineers outside novices also? The whole 
thing is absurd, and I wonder that Mr. Pardoe wastes his time 
giving rise to such views. Apparently he is sore with the Insti- 
tution or some of its members for some reason or other. Is the 
whole body to be branded as men who ought not to be tolerated 





in society—which should be the case if Mr. Pardoe’s views are 
correct —because of that ? 

Really it is too-absurd, he tells us that he has passed middle 
age. 1 am sorry that his estimate of his brethren is so low. 1! 
will end this time with the motto of the Order of the Garter, 
which does not require repeating. 


March 15th. An Op SUBSCRIBER. 


Str,—I regret I was unable to reply to “‘ An Old Subscriber's ”’ 
letter last week. If I am mistaken in my ideas of the Bill, | 
should be glad if he or any other person would put me right. 

Neither I—nor, | think, any other mechanical engineers— 
would have anything to say on the Bill were it applied to con 
structional engineers only. but by the charter of the Institution 
[ am a civil engineer, and so is my friend who | referred to in 
my previous letter. If they really desire a closed profession, let 
our “ constructional’ friends get the charter altered and turn 
us out. I do not know what the Institution would have done 
with Sir Christopher Wren, but always understood they refused 
to admit George Stephenson. 

With regard to the examinations instituted by other bodies, 
they, I believe, admit readily men who have shown by their 
work and position that they are qualified engineers, but T do 
not think the same can be said of the ‘ Civils.” 

March 13th. D, 








MANCHESTER ASSOCIATION OF ENGINEERS. 


A LECTURE illustrated by the cinematograph was given 
to the members of the Manchester Association of Engineers 
on Saturday, March 13th, on ‘“‘ Some Production Methods 
by the Ford Motor Company,”’ by Mr. Thomas Gorst, the 
superintendent of the company. The author gave a 
general description of the Detroit works, with an output 
of 4000 cars per day. The buildings cover 100 acres. 
The power-house contains nine engines, of a combined 
gas and steam variety, capable of generating collectively 
60,000 horse-power. These engines were designed by the 
company’s engineers, the gas side having tandem cylinders, 
42in. diameter by 72in. stroke, and the steam side tandem 
compound cylinders, 36in. by 72in. stroke. Between the 
two engines there is a 100-ton fly-wheel and a 4000- 
kilowatt 250-volt direct-current generator. This generator 
is of unusual size, and the speed is 80 revolutions per 
minute. It extends 14ft. 5in. above the floor and 1Ilft 
beneath. The crank shaft of the engine is 25ft. long, 
3lin. in diameter at the bearings, and 34in. for the fly- 
wheel. The crank disc weighs 28,000lb., and the con- 
necting-rod with boxes 10,0001b. Over all, each engine 
measures 72ft. long by 32ft. in width, and occupies floor 
space of 2304 square feet. Three 50-ton cranes with 
parallel runways extend the full length of the power- 
house. 

The author described the arrangement of the factory 
and the methods of assembly and testing the finished 
products. The foundry works twenty four hours per day, 
and the standardisation of the product has enabled the 
company to apply the conveyor system to what is generally 
considered to be a very unpromising branch of work. 

In the foundry, the author said, iron i8 being poured 
most of the time, well over 600 tons being used per day. 
The moulders are stationed alongside a conveyor, which 
consists of a continuous series of pendulum-like arms, 
supporting a shelf, and carried by an overhead chain-end 
travelling 12ft. per minute. The moulding sand is supplied 
by hoppers from overhead, the gate discharging directly 
on to the moulding machine. One moulder makes the 
drag, or lower part, and another makes the cope, or upper 
half. The two halves are then closed on the conveyor 
shelf which carries the mould to the point at which the 
metal is poured. The molten metal is brought to the 
pouring station by means of large ladles suspended from 
an overhead track running from the cupola through the 
length of the foundry. This avoids the necessity of 
carrying the ladle of iron a long distance, and thereby 
lessens accidents. While the mould is being poured, it is 
travelling, and continues to do so to the end of the con- 
veyor, where the casting is shaken from the sand. The 
casting is thrown out to cool and the flasks are hung 
upon hooks on the arm of the conveyor to be returned to 
the moulder, and the sand drops through a grating in 
the floor to a belt conveyor. The whole process of opera- 
tions then being repeated. 








AEROPLANE ENGINES FOR RAILWAY 
LOCOMOTIVES. 


A car especially built for experimental purposes and 
to run on astandard-gauge railway track has been equipped 
in Germany with two standard airplane engines and pro- 
pellers. The engines are of the six-cylinder type and 
most likely of 275 horse-power rating, which gave such 
excellent service at the Front. One engine is mounted 
above the front platform on which are two barrels of fuel, 
and apparently two automobile radiators which have been 
pressed into service, and the other engine and similar 
equipment is over the rear platform. 

No attempt has been made to streamline the car further 
than the cutting off of its forward corners so as to give an 
approximate wedge-shaped front end. The information 
that has reached us states that with forty people aboard 
this car attained a speed of 50 miles per hour. If this be 
correct it is certainly remarkable, when we bear in mind 
how greatly the car must have interfered with the free flow 
of the air from the propellers. Ordinarily. where an 
attempt has been made to drive vehicles by means of air 
propellers, the latter have been placed well above the car 
for the purpose of obtaining gocd efficiency. The design 
of the car was due to Alex Pteiffer, who sought in this way 
to lessen somewhat the coal consumption during the great 
shortage that obtained in Germany at one time.— Scientific 
American. 
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The Development of the Motor 
Lifeboat. 


KiGHT years ago—-in March, 1912, to be precise— 
we gave an illustrated article on the use of motors in 
lifeboats, which had then just been established as an 
At that 


acknowledged advantage. date 19 boats 














! 
| soundness for very long periods. Canadian rock 


elm is used for the keel, English oak crooks for the 

stem, sternpost, deadwoods and apron, while the skin 

is formed in the usual manner with two thicknesses 

of Honduras mahogany worked diagonally with 

| calico between the skins. The hull should therefore 
| be in every way well fitted to withstand the awful 

strains which it is called upon to bear. 
The Dunleary, drawings of which are given herewith 


side, though the quay was approached at an angle of 
somewhere about 45 deg., and there was no room to 
spare, as there was a dockside ahead, and a barge 
close astern. When going astern, too, she would 
keep a perfectly straight course, and we do not 
rermember ever handling a single screw boat which 
was so thoroughly obedient. 

The engine adopted as standard up to the preseut 
is that made by J. Tyler and Son, of King’s Cross, 
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out of the total fleet of the National Lifeboat Institu- 
tion were so fitted, and, owing to the war, which 
handicapped the Institution severely both financially 
and because of its inability to obtain any motors at 
all, that number has to-day only increased to 32. 
An extensive building programme has, however, 
been entered upon, and the numbers will swell 
rapidly. During the war lifeboats have had more 
work to do than ever, and the result has been to add 
the coping stone to the triumph of the motor-propelled 
boat over all other forms. We need only quote one 
case to prove our statement. A motor lifeboat from 


Tynemouth made a trip of 44 miles by night through | 
« terrible storm and rescued 50 people from the | 
Rohilla, whom four other lifeboats without power | 


had been vainly trying for hours to save. 


The conditions of installation for this very special | 
service were fully dealt with in our previous article, | 
and need not be repeated here, though there is one | 
modification in those conditions which we suggested 
as being desirable which has been adopted, i.e., | 


dual ignition is now fitted. In addition to the low- 
tension magneto, there is now a battery and coil 
ignition with accurnulators, and there is a charging 
and lighting dynamo on the engine. As the equip- 
ment is fitted in both the self-righting and non-self- 
righting types of boats, the accumulators have to be 
of the non-spilling type. 

In the lower view on page 298 we illustrate a boat 
of the self-righting type—the Margaret Harker- 
Smith—40ft. long by 10ft. 6in. beam, with a 40 horse- 
power engine, which was placed on the Whitby 
station a few months ago. This illustration serves 
clearly to show the difilerence between the self-righting 
and the non-self-righting types, the latter being illus- 
trated in the upper engraving on page 298 by the 
Dunleary, which has just been placed on the Kings- 
town station. Instead of the high and, it must be 
admitted ugly, domed ends, this boat has a turtle 
back forward with a breakwater or coaming, which 
give the vessel quite a nice appearance. With her 
12ft. 6in. beam on a length of 45ft. the metacentric 
height is no less than 4.8ft., so that she should be 
hard to capsize. As an additional means of propul- 
sion, these boats have a pair of lug sails, and with 
an iron keel of 2} tons and a@ tentre plate as well, 
they sail well even to windward. The total full load 
displacement of such a boat is 17 tons. Flotation is 
ensured by the usual non-return relieving valves in 
the bottom of the boat, which is 74in. above the water- 
line, and by no less than 175 water-tight compart- 
ments, which are chiefly made up of white pine boxes 
coated inside with jodslite as a preservative and 
covered outside with unbleached calico, which is 
ironed on over marine glue, so that the boxes may 
be counted on to retain their water-tightness and 


CROSS SECTIONS OF THE MOTOR LIFEBOAT DUNLEARY 


and on page 294, was built by 8, E. Saunders and Co., 
| of East Cowes, and completed her trials in September 
| last, when she did a mean speed of 7.783 knots with 
| the motor running at 678 revs, per minute with a pro- 
peller 24in. diameter by 23in. pitch. She almost imme- 
| diately proceeded to her station under her own power, 
| arriving at Kingstown without incident, in spite of 
| very bad weather. On the occasion of our visit to the 
boat we were very much impressed with the wonderful 


Swain Sc. 


which is shown below. It is very similar to that 
described in our previous article, the bore being the 
same—63in.—but the stroke has been increased from 
Thin. to 7jin. Otherwise, apart from the introduction 
of accumulator ignition already referred to, the main 
details are the same. As the engine is enclosed in an 
air-tight casing which is never opened in bad weather, 
there is no need for the enclosing of the valve springs 
and such similar precautions which we have advocated 








way she can be handled, in spite of—or is it beeause of ? 
—the screw-in-tunnel arrangement. From full speed 
ahead she stopped dead in 13 seconds from the word 


course in the least when the helm was amidships. 
When given helm under these conditions, in order 
to come alongside, she would apparently “skid ’’ in 
a remarkable manner when the reverse was put, in, 
so that when stopped she would be lying right along- 








of command, and that without diverging from her | 











45 HORSE-POWER ENGINE FOR MOTOR LIFEBOAT 


for ordinary marine motor practice. Moreover, the 
conditions generally are so different from those which 
obtain in a launch that the design as a whole cannot 
be eriticised from any ordinary standpoint, and must 
be accepted as embodying the features which thé 
experience of the officials of the Institution has shown 
to be necessary. ‘This is especially so with regard to 
the installation details, which are much more elaborate 
than is customary in motor boats, while the Institu- 
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tion has found it necessary to insist that the care taken 
by the builders in this connection must be “ greater 
than that for the highest class of ordinary commercial 


work.” 
If only the work of the Institution were more widely 


known, a big fillip would be given to the introduction 
of standardisation, which in marine work is almost 


non-existent, and which nevertheless offers almost 
greater scope for standardisation than the automobile. 


lt is, for instance, by no means unusual to find the 


engine, the reversing gear, and the stern gear of a boat 
made by three different firms, so that standardisation 
in the relative height and in the span and bolt holes 
of the holding-down flanges of the two first-named 
and in the flange couplings and bolt holes of all three 
of them would be of the greatest value in the fitting 
out of a motor boat built probably by still another 
firm. All this much the National Lifeboat Institu- 
tion insists upon, so that a foundation has already 
been laid. We lay some stress upon this point as 
offering every encouragement to the Marine Motor 
Committee of the Society of Motor Manufacturers 
and Traders, which is tackling the problem, and we 
wish it every Standardisation could also 
be earried very much further in connection with the 
exhaust pipe and silencer fittings and the pipes 
generally throughout a boat, and for this purpose 
standard jigs are supplied by the Institution to the 
builders of their accessories. 

For a boat which has deliberately to thrust itself 
among wreckage and into places where ail sorts of 
little floating oddments are likely to be encountered, 
and which has to face such seas that almost any part 
of the boat may be completely out of water, salt 
water for the water jackets would present manifest 
objections, as any form of strainer that we can imagine 
would be bound to get choked up some time or another, 
to the disabling of the boat. A closed fresh-water 
circuit for the jackets, &c., is therefore adopted, the 
water passing from the pump to the cylinder jackets, 
thence through the exhaust manifold jacket, the ex- 
haust pipe jacket,to the silencer jacket, and through the 
coolers back to the pump. The coolers consist simply 
of a system of straight pipes with headers which lie in 
a chamber in the bottom of the boat, which is always 
drowned, so that no circulating pump is required, and 
they are protected from damage by wreckage, &c., 
by the hull, otherwise a simple sort of outboard con- 
denser, as used in steam launches, would have been 
sufficient. The circuit is open to a fresh-water tank 
placed as high up as possible, so that air or steam can 
escape, and the circuit is always kept full. 


success. 


It will be appreciated that, as the self-righting boats 
may almost be said to be calculated to capsize at 
some time in their career, water could not be admitted 
to the exhaust system, as it would be liable to get 
back into the engine and cause trouble, so that 
jacketing has to be resorted to throughout, which is 
much more expensive, and, to our minds, no more 
efficient. As a further precaution against sea-water 
getting back into the engine when at moorings, the 
exit pipes from the silencer, which are in duplicate, 
one on each beam, are fitted with a balanced flap 
valve, which is kept open by the least pressure in the 
pipe without chatter, and these valves are closed 
down when the engine is not in use. When under 
way the valve in the weather side pipe is closed, so 
that the exhaust gases go away to leeward. 

Special conditions have also to be met in the lubri- 
cation system, which is normally force féed, but pro- 
vision has to be made for any failure of the pump, 
access to which while attending a wreck in heavy 
weather is, of course, impossible. To meet this diffi- 
culty, a semi-rotary hand. pump is provided, which 
draws from the reserve oil tank and delivers oil by 
means of a distributor either to the engine, so as to 
flood the crank case and make the engine to run on 
splash, or to the stern tube or to a syphon box which 
feeds the reverse gear and the thrust block. Thus 
in the event of failure of the normal supply of lubri- 
cation to any of these parts a flood of oi] ean be 
poured upon the part almost instantaneously without 
opening the water-tight casing to the motor. How- 
ever great the over-charge of oil, there is no waste, 
as the overflow simply lands in the nice ¢lean tray 
under the machinery space, from which, unless a 
necessity has arisen for the use of the bilge pump, it 
can be collected at the end of the run and filtered and 
returned to the reserve tank. Again, with the petrol 
supply special precautions have to be taken, and 


there never should be any trouble with a choked 
carburettor jet. 
As has already been mentioned, the ignition is in 
duplicate, so that it is hard to see how anything but 
a mechanical failure.of one of the more important 
parts of the main engine itself could cause the com- 
plete disablement of the motive power, and even so 
the boat would not be absolutely helpless, as there 
would still be the sails to get home with. We could 
only suggest twin screws as offering any additional 
security against breakdown, but this would involve 
serious objections. One further safeguard may be 
referred to which is called a ‘‘ guard sleeve,” which 
forms the cover of the stern tube stuffing-box. This 
sleeve projects from the stern tube so as to embrace 
the forward part of the propeller boss, with a slight 
clearance between the two; the idea is that if the 
propeller were to be jammed in the tunnel by a piece 
of wreckage, the thrust would be transmitted to the 
guard sleeve, and the shaft would be saved from being 
permanently bent, though how this works in actual 
practice we are unable to say. 
The air for the carburetter is made to perform a 
most useful purpose before assisting in combustion, as 
it first passes through the hold, and so ensures that 
part being well ventilated and prevents deterioration ; 
automatic valves are fitted to close the pipe in the 
évent of the hold being flooded, and the air is then 
drawn from the after “end box.” <A bilge pump 
driven by a friction wheel mounted on universal 
joints can be engaged with the fly-wheel from outside 
the casing to clear the machinery space of water. At 
present the engine is started up by a handle on the 
outside of the casing with the usual ratchet, chain 
and free wheel arrangement, but an electric starter 
will be fitted in the near future. Any slack in the 
chain can be taken up by an arrangement whereby 
the spindle of the handle is mounted excentrically in 
a flange in which are six holes, and this flange is 
bolted to a facing in which are eighteen holes, so that 
the flange can be rotated and a very fine adjustment 
of the chain can be obtained. 
The design of the “ capsizing switch,’ which is 
fitted in the self-righting boats, has been modified 
and elaborated since our previous article. The object 
of this arrangement is to stop the engine in case the 
boat is upset, so that it shall not “‘ steam” off and 
leave its erew in the water when it has righted after 
@ capsize—a very necessary condition. Instead of 
having a metal ball which rolled away from between 
its two contact pieces, the new device consists of an 
ebonite box in which are two contacts immersed in 
mereury when the boat is on an even keel. When 
inclined to an angle of 60 deg., one of the contacts is 
emersed and the contact is broken and the engine 
stopped. If the boat is actually capsized the mercury 
is emptied out of the contact box into a little reservoir, 
from which it has to percolate back into the contact 
box when the boat is righted through a small hole ; 
this takes about half a minute, so that the engine 
could not immediately start up on the switch if the 
battery ignition happened to be in circuit. 
Gardner reversing gear has been adopted as 
standard in all lifeboats, and a lot of knocking about 
it seems to be able to stand. By an ingenious arrange- 
ment of cams and levers the engine throttle is closed, 
when the reversing gear is placed in the neutral posi- 
tion, the engine running on the by-pass, but when 
the reversing gear is passed into either the ahead or 
the astern position the throttle is again opened to the 
amount. at which it is set by the hand-controlled 
throttle, and this makes the operation of reversing a 
very simple and certain one, and the risk of stopping 
the engine is practically eliminated. 
Altogether it will be gathered from our notes 
that the problem of the production of a satisfactory 
and reliable motor-propelled lifeboat has not been a 
simple one, and even now finality has by no means 
been reached, though the boats that have been placed 
in service have given a very good account of them- 
selves, and progress should now be rapid. 








The Export Problem of the German 
Engineering Industry. 


(From our Special Corr t in Germany.) 
“* Toe German Engineering Export Trade is in Danger ”’ 
was the chief topic of a special meeting urgently convened 
by the German Engineering Society (Verein Deutscher 
aschinenbau-anstalten), with the object of discussing the 
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there are two large tanks, each in its own water-tight 
compartment, and each with its own entirely inde- 
pendent set of piping right up to a two-way eock on 
the engine casing, so that a failure anywhere in the, 
system of one tank will not disable the engine. When 
running the tank in use is kept under pressure by a 
little air pump driven by the engine, and there is a 
hand air pump for starting up. 


In addition to all this, there is a gravity feed tank 
in the easing, which is always kept full, and which can 
be put in communication with the circuit by a cock 
Ianipulated from outside the easing, The petrol 
pipes are attached to the tanks by glands packed with 
well-greased packing, sv that any working of the boat 
cannot. put strains on the piping, and all pipes are 
thoroughly cleaned of scale internally after annealing. 
Before the motor is started up, and after all fitting- 
out work has been completed, the whole of the piping 


ing. the 
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industry,” 
held # strong position in the markets of the world. 


amounted to 600 millions of marks, or a fifth part of the 
total German export in that year. 
continued the speaker, that during the years to come it 
would be twenty times that amount, provided the supply 
of raw material at reasonable prices kept step. 


situation, laying down a uniform policy for dealings with 
foreign buyers, and a to avert dangers threaten- 
i engineering export from several quarters. The 
55 in‘ the subject was evidenced by the 
unusually attendance which packed the Celebration 
Hall of the Polytechnicum in Charlottenburg. The local 
industry was represented in great numbers, and all the 
prominent firms of the provinces sent delegates. The 
subject was presented in two speeches given by Dr. Reser 
and Mr. Becker, general manager of a large Rhenish 
machine tool factory. j 
** A grave situation has arisen for the German engineering 
said Dr. Reser.‘ Before the war the industry 
In 
1913 the export of German engineering manufactures 


It was expected, 


In the 


These apprehensions were emphasised by the second 
speaker, Mr.Becker, 

‘““The German manufacturers have had a great sturt 
of their English and American rivals,” said Mr. Becker, 
owing to the depreciation of Germany money, which is 
keeping the cost of labour and supplies very much lower 
than in England and America. This advantage, at least 
with regard to supplies, is diminishing very quickly. The 
German iron and steel works are selling an ever-increasing 
part of their output on foreign markets, attracted by the 
high prices to be obtained there. This course is creating 
great scarcity in the country. The prices of raw materiat 
for the home industry, which have been low for a long time, 
have been soaring up lately to the export level, and there 
is at present very little margin lett to the benefit of the 
German industry. In fact,’’ continued the speaker, “ the 
time is not far off when German manufacturers will have 
to pay foreign market prices for raw material.” _ 

There is, of course, still the advantage of cheaper 
labour, but the speaker seemed to be of the opinion that 
that advantage would be counterbalanced by another 
item to which he most earnestly called the attention ot 
his listeners. 

While the manufacturers of raw material can in the 
foreign markets easily get the full market price for thei: 
products, the manufacturers of machinery have to keep 
their quotations below those of foreign competitors by « 
margin which the speaker called *‘ a hatred and unreiia 
bility premium.’’ In many cases, said he, have orders 
been placed in England and America, in spite of lower 
German quotations, mainly because buyers are of thi 
opinion that they cannot get delivery from German works 
within specified time. Under such conditions it was 
agreed to be impossible to maintain the policy followed up 
tili now by which manufacturers supply the home market 
at prices considerably below export prices and find recom 
pensation in the latter. That discrimination betwee: 
home and export orders will soon stop was the general 
opinion prevailing, unless the Government took steps to 
prevent the export of raw material. 

An address was sent to the Government demanding that 
an embargo be laid on the export of raw material, or that 
it be taxed to a degree which would crush any temptation 
on the side of the makers to sell it on foreign markets. 
Many of the manufacturers attending the meeting are, 
however, very doubtful with regard to the result of this 
step, although the Government seems inclined to protect 
the interests of the engineering industry in opposition to 
that of the iron and steel works. : 

Everybody knowing the situation of the iron and steel 
works agrees that it will be impossible for those works to 
supply the home market at the prices maintained up till 
now, or anywhere near them, and make a profit. The 
iron and steel works are depending on the supply of ore 
from foreign countries, and, since they have to pay for a 
large component part of their manufacture at foreign 
market prices, they.are compelled to sel] a considerable 
part of their output outside the country or to demand 
equal prices at home. Such part of the German iron and 
steel produce as can be given away at lower prices will be 
claimed by the Government for the upkeep of the railways, 
and will, as well-informed people testify, be hardly sufti- 
cient to satisfy the demands of the State railways. Private 
industry will have to resign itself to paying for its raw 
material at export rates. It can hardly be said in truth 
that the German engineering export is seriously in danger 
on this account, but it can be well believed that, as one 
of the speakers said, the tax which the Government 
proposes to levy on the export of machines and the like 
would make such export unprofitable henceforth. 

The German engineering industry will doubtless make 
great efforts to avert this tax, and it appears very probable 
that it will sueceed. Im that case German manufacturers 
will be able in the future, as up till now, to sell at lower 
prices than their foreign competitors, and still make some 
profit, but this profit will be much less than before. This 
fact will not have any influence on the export business, 
but it has a serious side for the home industry. “The large 
profits made by the export business have enabled the 
manufacturers to supply machinery for home consumption 
at cost price, or even below it. It was officially announced 
by one of the speakers at the meeting that this policy will 
have to be abandoned. Discrimination between home 
and export sale prices has been supported up till now by a 
large fraction of the engineering firms, as they feared to 
lose their home. business, which already is very small. 
Others, however, have for some time past strongly advo- 
cated giving up this policy. They are quite aware that 
such procedure will eventually open the German market 
to foreign competitors, but they maintain that that result 
is unavoidable in any case, and that it should not prevent 
the industry from acting as present requirements dictate. 
A considerable part of the meeting was devoted to the 
question of export prices. The general tendency is to 
exhaust the exchange situation to its utmost possibilities. 
That export business must be transacted in the currency 
of the country of destination and at fixed world’s market 
prices was the policy proposed to be adopted by the 
engineering firms. The cost of production is at present 
estimated thirty to forty times higher than in pre-war 
times. ‘This enormous increase is counterbalanced by the 
depreciation of the German money to roughly the twentieth 
part of the pre-war standard, and by the increase of manu- 
facturing expenses in the countries of the chief industrial 
rivals, amounting, it was said, to between 200 and 700 
per cent. 

Manufacturing firms in Germany have very slight know- 
ledge of the actual prices asked by their foreign competitors, 
and they do not know up to what limit they can safely go. 
They have been trying to ascertain that limit by feeling 
their way up. Mr. Becker, the second speaker, is, on the 
strength of information at his disposal, of the opmion that 
fifty times the pre-war price is the highest limit at which 
German manufacturers can safely quote and hope to obtain 
the order. He strongly advised them to adopt this figure 
as the basis for quotations, and, while he urged his hearers 
not to go beyond, he emphasised the necessity not to offer 
any lower prices, as cost of material would in the future be 
sixty to seventy times higher than before the war. 

It ap from the opinions expressed that the evolu- 
tion of prices has reached its climax, and that the advan- 
tages which the German engineering industry has enjoyed 
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latter respect, however, serious apprehensions prevailed.” 








up till now with regard to foreign competitors are gradually 
diminishing. 
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Railway Matters. 





Tue North Staffordshire Railway Company in 1919 
carried 36,409 more first-class passengers than in 1913, 
3,082,832 more workmen, but 623,281 fewer third class. 


Iv is proposed to double the track of the Tehuantepec 
Railway, Central America, between Salina Cruz, on the 
Pacific, and Puerto Mexico, on the Atlantic sides of the 
isthmus. 

- ANSWERING a question on the Ist inst., Mr. Neal stated 
that, as at present advised, the Minister of Transport 
did not intend to take any steps to effect a further general 
increase on ordinary passenger fares above their present 
level. 

Tue Maryport and Carlisle Railway Company in 1919 
carried 180,000 more passengers than in 1913. The 
passenger receipts were £4400 more than in 1918, and if 
the 50 per cent. increase was eliminated, £6000 more than 
in 1913. 

On the occasion of a presentation to Mr, David Bain, 
who retired last year from the position of carriage and 
wagon superintendent to the Midland Railway Company, 
it was stated that during the eighteen years he held that 
o‘tice the company built 2147 carriages and 47,000 wagons. 


THe problem of electrifying the Temiskaming and 
Northern Ontario Railway, Canada, is being studied just 
now by the chief engineer of the line, while it is probable 
that the merits of electric traction on its 342 miles of track 
will very soon be investigated by the Ontario Govern- 
ment’s Railway. 

THe Buchan section between Dyce and Maud of the 
(ireat North of Scotland is a very busy one, especially 
during the fishing season, and in order to facilitate the 
working of the line, which is single, the company considers 
that it ought to be doubled between Dyce and Ellon, a 
distance of 13 miles. 

Tue Croxton aqueduct of the North Staffordshire 
Railway Company, Trent and Mersey Canal, has been 
replaced in steel and conerete. At the recent annual 
meeting of the railway company the chairman said that 
this was a most creditable piece of engineering by their 
canal engineer, Mr. H. Curbishley. 


THe 8 a.m. from Victoria and 12 noon from Paris 
s-rvices have been temporarily diverted from Folkestone- 
Boulogne to Dover-Calais. A protest from the Folkestone 
own Council has led to a statement by the South-Eastern 
and Chatham Railway that as soon as the steamer Riviera, 
now reconditioning after service in the Navy, is available, 
at least one of the daily continental services through 
Folkestone will be restored. This will be done on or 
before May Ist. 

Tue question of increasing the payments to annuitants 
from railway superannuation funds has been mentioned 
several times in this column. The subject was under dis- 
cussion in the House of Commons on the 2nd inst., when 
Mr. Neal said that he thought the railway companies 
should, out of their goodwill, do something. He had been 
asked whether the Minister of Transport would leave the 
railway companies to deal with this matter in their own 
way. His answer was, Yes! without any qualification. 

Tue report of Colonel Pringle on the collision which 
oceurred on December 18th near Stainforth, on the Great 
Central Railway, shows that the signalman at that place 
failed to notice that a North-Eastern goods train had 
divided. When a Great Central goods train was offered 
him he accepted it, with the result that it came into colli- 
sion with the brake van and 32 wagons left behind by the 


Notes and Memoranda. 





Tux number of vessels built in the Japanese shipyards | 


last year was 134, aggregating 619,558 tons, all being 


Miscellanea. 


In a report to the South Darley District Council, near 
Matlock, Dr. Fletcher states that he has discovered that 


steamers of over 1000 tons. Compared with 1918, the | the shale beds at Darley Bridge are oil-bearing. He also 


figures show a decrease of 55 vessels, but an increase of 
40,750 tons in tonnage. Eleven steamers, aggregating 
64,880 tons, were launched during December. 


AccorDING to a report of the American Congressional 
Committee which recently investigated the question of the 
industrial production of helium gas, it costs more to manu- 
facture the gas necessary to inflate a dirigible airship than 
to build the ship itself, and the Committee recommended 
further investigation into other possible methods of manu- 
facturing helium gas before any further money is spent. 


Wrir1nc in the English Mechanic, Mr. Owen Linley tells 
how he was enabled to utilise a gravity feed in drilling 
small holes right through steel stampings by the com- 
paratively great strength of high-speed steel twist drills 
resisting their breakage when the drill ‘* hooked-in”’ on 
coming through the metal. It is somewhat strange, he 
says, considering how much has been written concerning 
high-speed steel, that so little has been said about its 
strength, as this allows all sorts of liberties to be taken 
with it in the way of overload, which would be impossible 
in the case of carbon steel. 

An acid-resisting alloy of aluminium which has recently 
been prepared in America and is described in Chemical and 
Metallurgical Engineering, consists of aluminium and a 
smal! percentage of some of the rare earths, the formula 
being secret. This alloy is known as No. 78, and has the 
following physical properties :—-Weight, 0.09 lb. per cubic 
inch ; yield point, 9530 lb.; tensile strength, 18,040 Ib. per 
square inch; elongation, 2.5 per cent. in 2in.; reduction 
ot area, 5.3 per cent. The percentage of aluminium con- 
tained in this alloy is about 96, and it is said to be a perfect 
metal for resistance against the action of acetic acid. 


In the United States trees are being used as aerials for 
wireless telegraphy, and messages from Europe have, it is 
said, been tapped in this way. A hole is bored about 
two-thirds of the way up the tree, and a copper pin in- 
serted and attached to the receiver by means of a copper 
wire. It has been observed that trees with foliage are 
more sensitive than bare trunks, and that the presence of 
other trees is no impediment, i.e., a tree in a wood can be 
used as a receiver ejually with a solitary tree. Researches 
are being made as to the transmitting power of trees in 
this direction, and the possibility of their use in wireless 
telephony. 

In some notes on the Murmansk district of Russia, con- 
tributed to the Journal of the Society of Engineers, 
Lieut. B. L. Rigden gives the following description of the 

thods of Russian carpenters. The Russian builds 
exactly the same way now as in the time of Peter the 
Great: walls of round timbers roughly fitted together, 
occasionally axe-squared, with flux in all joints, corners 
dovetailed, succeeding layers of logs joined by dowel 
pins, double windows, double and even triple floors, and 
ceilings packed with sawdust and shavings. The Russian 
rough carpenter has learnt nothing since Peter’s time ; 
he uses only the axe and frame saw, preferring the former 
for all operations. He is an extraordinarily good axe man 
and very quick with that tool, but lost with anything else. 
According to our ideas he is very wasteful ; he will walk half 
a mile for a new log rather than use up short ends. They 
have a few carpenters of a better sort classed as joiners. 
Masons and bricklayers are few and far between. being 
employed only on stoves. Their tinsmiths are quite good ; 
roofs of houses and down pipes with their extra large 





North-Eastern engine. It is of interest to note that the 
North-Eastern train was composed originally of 83 wagons | 
and a 10-tons brake van. It was not a case of a broken | 
coupling, but of simple unhooking. Such lengthy trains | 
raise the questions of signalling between drivers and | 
guards and in this particular case the type of goods} 
brake van used on the North-Eastern. 


In reply to a deputation of London members of Parlia- 
ment, Mr. A. Neal, the Parliamentary Secretary to the | 
Ministry of Transport, said that, whereas in the year 1913 
the total number of ticket holders who were conveyed by 
the seventeen principal railway companies in the country 
was 821,711,160, in the year 1919 the figure had increased 
to 957,999,990, an increase of 16.1 per cent. These 
figures did not include those of the London tube railways. 
He added that there were a smaller number of locomotives 
actually in running and a larger number under repair, 
which aggravated the problem. On the other hand, the 
introduction of the eight-hour day caused a shortage of 
drivers on the railways, and while the companies were 
doing all they could to overcome the shortage at the 
present time, it was not sufficient to enable them to run 
any further passenger trains. 


On Christmas Eve a collision occurred at the joint 
London and North-Western and Lancashire and York- 
shire Station, Huddersfield, between an outgoing London 
and North-Western passenger train and an arriving 
Lancashire and Yorkshire passenger train. The origina] 
cause of the accident was the acceptance by the signalman 
of the latter train after the signals had been lowered for 
the other train to leave. A contributory cause was that 
the driver of the Lancashire and Yorkshire train over-ran 
his signals and the collision ensued, as the outgoing train 
had to cross the path of the incoming. The signal the 
driver over-ran was a disc signal fixed in a tun it 
of the revolving type, which normally has a 
facing the driver and a green light at the side. _Wh 
signal is “‘ cleared’ the green light faces the driver. 
this case the driver did not see the signal, but relied 
fireman’s statement that it was “ off.” It is presum 
Major Hall, who inquired into the accident, thi . fis 
man saw the green rays shining into the four-foot way. 
A change in the signalling and the interlocking of the block 
instruments with the crossing points are recommended. 
It is added that the case is another example of the class 
of accident which would in all probability have been 
avoided had an automatic train stop at the tunnel signal 
been in operation. This is a typical situation in which, 
owing to the necessarily poor view of the signal obtainable, 






In 





hoppers being generally made of Russian iron on the spot. 


At a meeting of the Engineering Institute of Canada, 
reported in the Canadian Engineer, Mr. Murphy, the elec- 
trical engineer of the Department of Railways and Canals, 
suggested heating the waters of the St. Lawrence River as 
a means of obviating ice difficulties in connection with the 
proposed large power developments. Mr. Murphy deelared 
that he had demonstrated in experiments that an astonish- 
ingly small quantity of heat, properly applied, would keep 
flowing water from freezing, and that a thousandth of a 
degree in temperature will in some cases have an enormous 
influence on the formation of frazil. If the water be not 
heated the only other remedy for ice troubles is to heat the 
turbines, racks, &e. Mr. Murphy has kept a large hydro- 
electric plant near Ottawa running continuously threugh- 
out several winters by the aid of a comparatively small 
boiler, whereas, previous to the installation of the boiler, 
this plant was always shut down during unusually cold 
weather. Frazil will not stick to metal if the temperature 
of the metal be one-thousandth of a degree higher than the 
freezing point of the water; but if the metal be of lower 
temperature frazil will cling and build up rapidly, prevent- 
ing the operation of the entire plant. 


In a paper on “The Theory and Practice of Low 
Temperature Carbonisation and its Application to Indus- 
try,”’ which was recently read before a joint meeting of 
the Institution of Electrical Engineers—North Midland 
Centre—and the Sheffield Society of Engineers and 
Metallurgists at Sheffield, Major H. L. Armstrong claimed 
many advantages for thissystem. He instanced the high 
domestic value of the smokeless fucl that was left, the 

t and important uses to which the by-products could 
@ put, especially the oil and sulphate of ammonia, and 


also gave figures to show that steam raising could be carried 


asc 


by gas, under the low- process, 
nla Be raw coal. In reply to shadoamaee Major 
low-temperature system 
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‘Armstrong said. the - did not 
encroach in any way upon rature coke. Let 
the ovens multiply and use all ‘coal for making 


urgical coke. . theré was' five times as_ much 
non-coking coal av as coking. The oil problem 
‘was @ serious one. Every single ship of any size would 
shortly be oil fired. At the present time we had no burn- 
ing oil in this agate and were at the mercy of the foreigner 
for our supply. e had to get oil from somewhere. 
There was plenty of good bituminous coal being wasted 
in the domestic fire, a portion of which could be turned 
into oil and a portion into a smokeless fuel, which was as 
good as the coal—and that was the low-temperature pro- 





such an apparatus would be of great value. 


position. 
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says that the limestone of the district is rich in metal- 
liferous veins. 

THE new electric developments at Salford will cost 
£47,340 for generating plant and £42,000 for boiler-house 
plant. The feeder mains to sub-stations will cost £19,700. 
The Electricity Committee has recommended application 
for sanction to borrow £144,344. 


Tue Electricity Commissioners are to be approached 
by the City Council, Leicester, for sanction to a scheme 
involving the erection of a power station at Aylestone-road. 
The cost of the new works, which will have a capacity of 
10,000 kilowatts in the first instance, is estimated at 
£600,000. 


AN arrangement is reported to have been arrived at, 
according to the Iron and Coal Trades Review, between the 
German ironmasters and the Swedish mine-owning con- 
cerns that on and after May 15th next the German blast- 
furnaces are to be supplied again with Swedish ores on 
the basis of the agreements concluded in 1911. 


Ir is expected that the borings which are being put down 
at Cochin, with the object of exploring the nature of the 
harbour bottom and deciding on the procedure for exten- 
sion, will be completed by the end of March. A con- 
siderable amount of work has already been done in 
the way of building groynes to check erosion of the shore. 


Pans are being prepared at Samarang, Netherlands, 
India, for a new sea harbour. The scheme, which, it is 
estimated, will cost £1,000,000, provides for the construc- 
tion of an open harbour with long breakwaters, which 
would enable steamers drawing up to about 30ft. to dis- 
charge their cargoes into lighters in comparatively calm 
water. 

A COMBINATION of ten existing companies, under the 
title of the Société de Transport d’Energie des Alps, of 
49, Rue de la Bourse, Lyons, with a provisional share 
capital of 2,000,000f., has been formed to promote a 
scheme for the electrical transmission of power from the 
Alps to the district of Lyons. The representatives of the 
ten companies form the first board of directors. 


TuE city of Oregon, United States of America, proposes 
to bridge the Willamette River by. means of a reinforced 
concrete arch with a span of 340ft. and a rise of J (0ft. 
In view of the fact that the river is ‘over 100ft. deep, it 
will not be possible to use falsework in the construction 
of the bridge. The steelwork will thus be erected as a 
three-hinged arch, and employed to support the staging 
necessary for its encasement in concrete. 


Accorpine to Indian Engineering, the bridges on the 
French, Belgian and German built railways in China, 
which are only suitable for light loads, are proving an 
increasing handicap which will be expensive to remedy. 
The floor system used for these bridges is a further dis- 
advantage, the design being such as to make failure 
certain in the event of a derailment taking place. This 
disadvantage is not shared by the bridges built by British 
engineers. 

THE Department of Overseas Trade is organising an 
exhibition of timbers grown within the British Empire 
to take place in London, from July 5th to July 17th. The 
main object of the exhibition is to bring prominently 
before consumers the full range of Imperial-grown timbers, 
and especially those timbers which up to the present are 
only very slightly, if at all, known in this country. At 
the same time, the exhibition will demonstrate the chief 
uses for which such timbers are suitable. 


In order to assist the commercial expansion of Italy 
abroad and more particularly in the East, the establish- 
ment is proposed of three telephonic lines, namely, a line 
2000 kiloms. long, linking Rome with Constantinople ; 
a second, from Rome to Otranto, and thence to Valona, 
Salonica, and Athens, 1500 kiJoms. long; and a third line 
from Rome, 2600kiloms. in length, to one or more 
Danubian ports. The laying of a second submarine cable 
from Otranto is also spoken of, the existing one dating so 
far back as 1850. 

His Masesty’s Consul at Liége has organised a special 
catalogue and sample exhibition room at the consulate 
offices and is anxious to receive from British manufacture)s 
and others interested information connected with their 
products. The catalogues which will in all probability 
prove most useful are those comprising fittings and acces- 
sories suitable for the heavy industries of the Meuse Valley, 
the coal mines, leather and woollen industries of Verviers, 
&e. A similar catalogue and sample room will shortly 
be opened at Charleroi. 

Wir a view to avoiding clashing with the meetings of 
other bodies, the general meetings of the Institution ot 
Automobile Engineers will, next session, be held on the 
second Wednesday in the month instead of the first 
Wednesday, as at present. A novel procedure will be 
adopted at future meetings, whereby the members who 
have only a question to ask in regard to the paper will be 
able, instead of having to rise during the discussion, to 
place their questions in a box and obtain an answer from 
the author ing his reply. 

Tue contention of some enthusiasts that nationalisation 
of the eoal mines would permit the winning of large quan- 
tities of coal, now left to form barriers between properties, 
was traversed by Mr. J. C. Forrest in a paper recently 
read before the South Staffordshire and Warwickshire 
Institute of Mining Engineers. The fact that the Cannock 
Chase Coalfield is dry is, he said, due entirely to the 
artificial barriers left. Yet not over 1 per cent. of the 
coal seams have been left to protect the seams that have 
been worked, are being worked, or are to be worked. 
The barriers in the coalfields of Great Britain have, be 
said, protected for many years vast areas that have bee 


| worked out, and will protect for years to come many areas 


that have still to be worked. As regards their size anil 
extent, the barriers of coal left throughout Great Britain 
are very much akin to those left in the Cannock Chase 
coalfield, 
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Agents Abroad for the Sale of The Engines. 
scans 


AIRES.—' "8 “Boox Srors, 576, 

KELLY ap WasH, Liurrep, Shanghai ng: Kone. 

EGYPT.—Carro Express AGENOY, near Shepbeard’s Hotel, Cairo, 

FRANCE.—BoYvaAU AND CHEVIILET, Rue de la Bangue, Paris. 

up Om. ms. Bld. St. Germain, Paris. 

INDIA.—A. J. Cournrpo Bombay; THACKER AND Co., 

*. Somber : H “Teacas’. SPiWK AND Co., itta. 

ITAL 


—Maaiiom axp Sram, 307, Corso, Rome 2 FRATEILI TREVES, 
Corso Umberto, 1,174, Home; | Frarartz Booosa, Rome; 


Uxtaico Horpui, 
yaraM. —agnoens Con” Tokyo | d@ Yokohama, 
AFRIOA.—Wx. Dawson snp SON, LiMrrep, 7, Sea-street (Box 489), 


0. Jura amp Co., Johannesburg, East London, and 


and Brisbane, Perth, ks, 
Meenas amp Mc resham-street, Adelaide. 
OANADA, i Dawson, W:, Sons, . Manning-shambers, 
Go. pow y-street, Toronto. 





. Toronto, 
CEYLON.—Wwavyartna AnD Co., lombo. 
JAMAICA. —Ebvoanioway, 80 Surrty Co., 2 nage. ow 
NEW ZE ND.—GORDON AND % Wetiestee ss — 
Gurtetchare Urrow anp Co., Auskiand; J. 





STRAITS 3 ETTLE:! —KELLY AND Waxen, Liurrep, Singapore. 
UNITED — OF AMERICA.—InrzenaTioNaL News Oo,, 83 
and 85, Duane-street, New York Svussogirrion News Co., 





pvane 

. le Representatives for the U.8.A.: Jae ease sam Gosems 
a Iae., 1104, Qunard Building. Ohieago, 150, 
Nassau-street. New York. 
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Naval Policy. 


& Tue Navy Estimates for the financial year 1920- 
1921 amount to £84,372,300, as against a total sum 
of £157,528,810 voted for the last financial year. 
This figure represents a reduction of nearly 50 per 
cent., and is rendered possible mainly by the steady 
liquidation of war liabilities, which, however, still 
represent a heavy burden. The sum actually set 
aside as normal expenditure on the maintenance of 
the post-war Navy is £37,489,981, the balance being 
absorbed by commitments inherited from the war, 
some of which will terminate in the coming, year, 
whilst others, such as increases in prices and in rates 
of wages, pensions, &c., and separation allowance, 
will recur. Owing to the great and all-round increase 
in salaries, pay, wages, pensions, and in the price of 
material and stores of every description, no real basis 
exists for a,.direet. comparison with <the pre-war 
Estimates. But with this reservation it is interesting 
to notice that normal expenditure in the coming year 
will be about £2,290,000 in excess of the last pre-war 
Estimates, viz., those for 1914-15, when that year’s 
vote for new construction is deducted. . The increase 
is accounted for to a great extent by the necessity 
of providing larger hospital ships for the Fleet, by 
the extension of scientific research and of technical 
training, and by the reduction in the hours worked by 
the industrial staffs. A considerable outlay is to be 
incurred under the new Estimates by accumulating 
reserves of stores and oil fuel, and in “ the provision 
of new types of shell and ammunition consequent 
on experience gained in the early part of the war.” 
The most striking, and certainly not the least gratify- 
ing, feature of the Estimates is the proof they supply 
of the Admiralty’s determination to reduce by all 
permissible means the cost of our naval armaments. 
The present Board consists entirely of officers who 
served afloat during the greater part of the war, and 
we may take it that every decision it has come to is 
justified and supported by practical experience. We 
may add, in passing, that in no other maritime State 
is the direction of naval policy so completely in the 
hands of professional experts. 

Subjoined,to the Estimates is a Memorandum in 
which the First Lord outlines the principles that are 
to govern the size, composition, and distribution of 
our naval resources during the next few years. The 
organisation of the Atlantic Fleet, our main force in 
home waters, remains unaltered ; but as one unit is 
to be withdrawn from each of the two battle squadrons 
there will henceforth be only nine battleships, includ- 
ing the Fleet flagship, in full commission. To them 
will be attached a battle-cruiser squadron of four 
ships—Hood, Renown, Repulse, and, presumably, 
Tiger—two light cruiser squadrons, four destroyer 
flotillas, three submarine flotillas, and various 
auxiliaries. This is the smallest force with which 
tactical exercises and training can be carried out on a 
realistic scale, and further reductions can only be 
made at the expense of efficiency. To maintain a 
fleet of respectable strength in the Mediterranean 
has for long been a cardinal principle of British policy. 
The Admiralty considers that our weighty interests 
in that sea will be adequately safeguarded by a 
squadron of: six battleships, with one light. cruiser 
squadron and’ a flotilla of destroyers. Within the 
past year the cruiser squadrons for service on foreign 
stations have been reorganised ; the ‘obsolescent 
vessels that’ formerly “ showed the flag” have been 
called home and their places taken by fast, modern 
ships built under the war programme, a change which 
is calculated to benefit our. prestige and to increase 
the safety of our communications. We turn from 
these questions of the disposition of fleets: to the 
broad issues that are involved in the design +of the 
When the First Lord*intreduced 





and his Department were severely criticised for their 
failure to evolve a definite policy for the future, in 
place of the pre-war standards and formule which 
ied by | subsequent events have rendered more or less mean- 


ingless. That omission has now been rectified, for 
in the interim Earl Beatty and his colleagues on the 
Board have drafted a programme of a very definite 
character. To begin with, they express their “ pro- 
found dissent ” from the view that the capital ship 
has been killed by the development of submarines and 
aircraft. In their opinion “ the capital ship remains 
the unit on which sea power is built up.” This bold 
challenge to a large and influential school of theorists 
will no doubt engender a warm controversy, but the 
indisputable authority behind the decision will 
ensure its ready acceptance by the nation at large. 
As our readers are aware, we have repeatedly expressed 
the view that the day of the heavy surface ship is not 
yet over. We were driven to that conclusion after 
a careful study of the operations in the North Sea 
and other naval theatres of war, where for a period 
of four and a-half years a powerful and determined 
enemy strove incessantly to undermine our naval 
power by a campaign of attrition. Had the sub- 
marine possessed the irresistible qualities of offence 
imputed to it by certain doctrinaires at home and 
abroad, the Grand Fleet could never have put to sea 
without losing many of its most valuable ships. As 
it was, not a single capital ship belonging to the Grand 
Fleet was lost by submarine attack; nor, after the 
first few months, were the movements of the Fleet 
circumscribed or impeded to any marked degree by the 
activity of hostile underwater craft. It was not 
until innumerable failures had convinced Germany 
that her submarines were incapable of altering the 
balance of naval power to her advantage that she 
decided to use them chiefly as commerce destroyers. 
Their employment in that capacity was in itself a 
confession of their limitations. A well-found battle 
fleet, accompanied “by screening destroyers and 
equipped with the many protective devices which have 
been introduced since 1914, should be able to defy the 
submarine. Some day surface vessels may have more 
to fear from super-aerial than from submarine attacks ; 
but that day is to all appearances still far distant. 
Aircraft have demonstrated their inestimable value 
for the purposes of scouting and artillery observation, 
but as a serious menace to big ships they have yet 
to win their spurs. Hitherto they have proved pro- 
voking and irritating rather than really dangerous, 
and it may safely be assumed that as fast as they can 
develop new means of attack naval architects will 
develop resources to render such attacks abortive or 
increasingly difficult. The Admiralty does well to 
remind us of the teachings of history on this question. 
The doom of the heavy ship has been pronounced 
times without number, but always and invari- 
ably the introduction of a type to destroy it 
has been speedily followed by the evolution of 
counter-measures which guarantee its survival. 
But whilst believing in the continued supremacy 
of the capital ship, the Admiralty is careful to empha- 
sise the possibility that its design may be subject to 
important modifications by the progress of science 
and engineering. The development of the internal 
combustion engine is mentioned as one of the factors 
which may influence the future of the type, and it is 
considered even possible that the capital ship may 
become a semi-submersible and perhaps be endowed 
with the power of aerial flight ! But these are visions 
of the remote future, the latter of the very remote 
future, which cannot be taken into account when 
providing for national defence in the years immedi- 
ately ahead. That the types predicted may be 
reached by gradual evolution and research is 
admitted, but to discard the capital ship at once in 
favour of some imaginative scheme of defence by 
aircraft and submarines would be to leave us “ desti- 
tute of sea power and without the means of pro- 
gressive training.” 

It is impossible to read Mr. Long’s memorandum 
without feeling that progressive as the Naval Con- 
struction Department of the Admiralty has always 
been, the war has fired it with new energy and has 
removed for another period the lethargy that never 
did, but.was always likely to, overcome a profession 
which for-many years had no opportunity of putting 
its‘methods to the touch. That the Admiralty learnt 
many invaluable lessons from the successes and failures 
of vessels’ of ,all -types on active service goes without 
saying, and since, from their nature it is impossible 
that, these experiences should ever be revealed to the 
public, the public may justifiably ask for every assur- 
ance that can be given that the Admiralty is profiting 
by them.. It has therefore received with satisfaction 
the announcement that steps have been taken to keep 
the, Navy abreast, of scientific progress in the outside 
world, by appointing a Director of Scientific Research, 
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of this nature performed in naval establishments, 
but to see that the work proceeds in full cognisance 
of the latest inventions and discoveries at home and 
abroad. It is more than ever imperative that every 
ship should incorporate or take advantage of the 
latest. developments of invention or science, for 
whereas in the past with large building programmes 
we had many examples of ships on which observations 
and experiments could be made, we must with a 
reduced programme concentrate progress in fewer 
units and derive experiences from fewer tests. Hence 
it is of ever increasing importance that we should be 
guided in every step by the profoundest scientific 
knowledge, for the principles of trial] and error which 
may be tolerable, may even be desirable, where there 
are many units on which to apply them, dare not be 
followed when the number of units is so far diminished 
that national safety will be jeopardised if each one 
does not display the highest possible efficiency. 


The Engineer and the Metallurgist. 


In his presidential address to the Institute of 
Metals last week, Engineer Vice-Admiral Sir George 
Goodwin put forward a strong plea for closer co- 
operation between engineers and metallurgists. Look- 
ing at the matter from the point of view of the Nav y; 
Sir George made it clear that he realised that on the 
one hand the present training of engineer-officers 
leaves them inadequately provided with metallurgical 
knowledge, and that this kind of knowledge is now 
becoming essential to the practical marine engineer. 
On the other hand, the modern metallurgist often 
exists in a peculiar world of his own in which he is 
not always able to see things from the engineer’s 
attitude, or to appreciate his real needs. Once this 
fact is recognised so far as the Navy is concerned, it 
may well be applied to wider circles, both of engineers 
and metallurgists, and the plea for closer intercourse 
and co-operation, for better mutual understanding, 
and for freer interchange of knowledge and of ideas, 
may wisely be addressed to all branches of both pro- 
fessions. 

That there 
mutual understanding, 
appreciate one another’s 


should be some such want of 
some degree of failure to 
problems and conclusions is 


not, perhaps, surprising. The rapid advance of 
knowledge and the immense amount of detailed 


specialisation which present-day conditions demand in 
every technical profession makes it increasingly 
difficult for men occupied with one branch of work to 
keep abreast of advances and achievements in other 
branches, even when they are in reality very closely 
allied to their own. The increasing number of 
technical societies is, in itself, a sign of this rapid 
growth of specialisation. In many respects this 
specialisation is necessary, and satisfactory in its 
results, but we stand in grave danger of carrying the 
process altogether too far, and if we once allow our- 
selves to divide our knowledge, and those whose 
business it is to utilise and to advance it, into water- 
tight compartments, we shall find ourselves on the 
road to stagnation. Indeed, a close survey of some 
of the most striking advances in both technical 
knowledge and practice shows that they are most 
frequently made in tliose “ borderland” regions 
which lie between the well-defined fields of different] 
specialists. Now modern metallurgy, and_parti- 
cularly that aspect of it which deals with the con- 
stitution, properties, and treatment of metals and 
alloys, constitutes a field of activity which, while 
itself highly specialised, is yet closely adjacent to the 
field of activities occupied by the constructional engi- 
neer. Both groups of workers deal with the same 
materials ; it is only the points of view that are 
different. Baldly, the engineer cares nothing for the 
inner nature of his materials so long as they give him 
the service he requires. That is the obvious and prac- 
tical outlook, but it is based on much too short a 
view. For the engineer is in the majority of cases 
limited in the advances he can make by the very 
limitations of his materials. The metallurgists, 
on the other hand, does not always appreciate as 
clearly as he might what it is that the engineer really 
needs. It is true that for commercial purposes a kind 
of code of inter-communication has been set up, a 
code which finds its expression in the series of mechani- 
cal tests which are embodied in specifications. By 


seeing sacrifice on the part of some of our great firms, 
much can be done. 


fields of knowledge in regard to the internal structure 
of metals and their behaviour under all the various 
forms of mechanical and thermal treatment. Like 
all growing sciences, this subject has become embedded 
in a jargon of its own. Partly as a consequence of the 
resulting lack of general intelligibility, and partly 
because t the engineer is hardly aware of how much this 
sort of metallurgical work is of vital interest to him- 
self, much of this newer knowledge still remains 
entirely unknown to many engineers. 

Closer co-operation and better mutual understand- 
ing between metallurgists and engineers is therefore 
eminently to be desired. Some of our technical 
institutes have already recognised thisfact very fully. 
Thus the Institution of Automobile Engineers has in 
recent years opened its membership to “metallurgists 
of adequate standing, while the metallurgical insti- 
tues have always welcomed engineers. The same 
liberal attitude, however, has not yet been adopted 
by some of the older engineering institutions. But, 
invaluable as the intermixture of engineers and 
metallurgists must be, something more is needed, and 
it is hoped that a closer mutual understanding of 
two closely allied sciences and professions may be 
facilitated in the future by including some study of 
modern metallurgy in the training of every engineer, 
and by insisting upon a training in the fundamentals 
of engineering principles for all students of metal- 
lurgy. Such a course, if,time can be found for it, 
would at least remove what threatens to become 
almost a “language difficulty” between men who 
deal with the same materials and who have at heart 
the same final object—the best utilisation of those 
materials, which constitute some of the most im- 
portant “ resources of nature,” for the benefit of man. 








Random Reflections. 
[THIRD SERIES. ] 


DoEs any nation engage spon- 
National taneously in an industry for which 
Industries. it has no use within its own 

borders ? The question is raised 
by the relative unimportance of hydraulic turbine 
construction in the United Kingdom. The greatest 
developments of hydraulic power engineering have 
taken place in Switzerland, Italy, Sweden, and 
America, and it is precisely those countries that have 
the greatest falls and in some cases the greatest need 
to employ them usefully. It is clearly but natural 
that where certain classes of machinery are needed 
there should be found the makers of them, for 
the man on the spot has opportunities for observation, 
the advantage of connexions, and the intimate local 
knowledge which the distant man does not enjoy. 
But it would nevertheless be hasty to conclude that 
the answer to the question with which this note 
opens is definitely negative. We may possibly go 
so far as to say that nations do not originate industries 
which cannot be pursued within their own confines ; 
but we have only to consider the great trade that the 
United Kingdom does in all classes of plantation 
machinery to be convinced that the lack of need for 
appliances of the kind in these islands does not prevent 
us from engaging in their manufacture and advancing 
their improvement. Without examples of this kind 
we might have been forced to acknowledge the 
existence of a natural law which rendered the develop- 
ment of a strong hydraulic turbine industry in Great 
Britain impossible or improbable; but with them 
before us we may dare to hope that in the increasing 
utilisation of water power in many parts of the 
Empire this country may take its share and that all 
the orders may not be placed with foreign firms. We 
do not believe for one moment that British scientists 
are lacking in the knowledge required to design 
turbines. They need, it is true, greater experience, 
and for the acquisition of it they will have to pay. 
But it is not these things nearly so much as the fact 
that foreign firms have done the work before that gives 
them the advantage in price and prestige. It is, we 
submit, desirable, if not essential, that the United 
Kingdom should place itself in the leading rank of 
hydraulic power development, and we are confident 
that with the sympathy and help of our Dominions, 
Possessions, and Colonies, and with a modicum of far- 


What is needed is that some 
enterprising company should accept a contract at a 
price lower than that of foreign makers and that it 





this code the engineer seeks to convey to the metal- 
lurgists what he really expects him to supply. Un- 
happily, this code is inherently imperfect, because the 
tests which are used in it are limited by many con- 
siderations of a practical or even of a commercial 
nature. They do not fully or adequately express 


the real needs and desires of the engineer ; still less 
do they enable the engineer to appreciate the possi- 
bilities which the advances of metallurgy are opening 
up. Further still, modern metallurgical research— 


should do its best to fulfil the conditions. It is only 
by daring that great’ industries are built up, and in the 
face of active opposition the need of courage is doubled 
or trebled ; but it is bread upon the waters. In the 
long run it has its reward. 

*:* * * * 


THERE is a bookcase downstairs 

for that had not been opened for years. 
Relina Long before the owner died he 
: turned the keys in the glass doors 


of physical research——has. opened up entirely new 


days ago no one had unlocked them. The dust Jay 
thick upon the volumes when we came to move them 
again—it is remarkable how it works. its way iy 
through crevices, borne by inappreciable draughts— 
and some of the covers of books that were old when 
they were put on the shelves were falling into decay, 
They say you may tell a man of the world by the 
companions he keeps and a man of books by his 
library. Here was a motley collection! Several} 
medical works, a dictionary of chronology, a volume 
of poems by Arthur Hugh Clough, two volumes of a 
fine edition of Pepys, a set of the Popular Educator, 
the Mirror—not the Mirror of to-day, but that of 
1794, a very different type of journal, written with the 
precision of an Addison or a Steele, and with a faint 
fragrance of the dainty humour of Elia—an old collec. 
tion of Molliére’s plays done into English, a firs; 
edition of Charles Read’s “ Griffith Gaunt,” which 
has no appearance of ever having been read, and 
amongst many other volumes that kept strange 
company with each other three-that seemed more in 
place in the office of THe ENGINEER. Who, save a 
few lady graduates of Oxford University, remembers 
Mrs. Mary Somerville, who reads her books, works 
that in their day made a little stir? Half a century 
has nearly passed since she died, and nearly a century 
since she wrote the few volumes of science which 
those alone who like to step out of the matter-of-fact 
world into Victorian times ever look at. The work by 
which she is best known is her rendering into English of 
Laplace’s Mecanique Celeste, made at the suggestion of 
Lord Brougham, but we were not fortunate enough 
to find it in the old bookcase. The volume before 1s 
is the third edition of ** The Connexion of the Physical 
Sciences,’ published in 1836. How times have 
changed! We do not write books of science in 
twentieth century with such attention to graces of 
style, and there are few indeed who see in natural 
phenomena manifestations of the supreme intelligence. 
We look for ions nowadays where Mary Somerville 
saw the hand of God. Here again are two issues of a 
well-known work. that went into many editions, of 
which the earliest are still sought by collectors. The) 
are Paterson’s “‘ Roads of England of 1811,” the 
fifteenth edition and the eighteenth edition of 1829, 
as improved and supplied by new maps by Edward 
Mogg. ‘The latter is of exceptional interest, since it 
appeared in the very year when the trials at Rainhil! 
established the steam locomotive on a firm basis. 

* *~ * * * 


But the greatest prize of all is 


The American .,., f Eri “CO Shuti 
ibiti py of Ericsson's ontributions 
“a # to the Centennial Exhibition.” It 


is a stout quarto of some six 
hundred and sixty-four pages with gilt edges and a 
beautifully tooled cover and with a number of plates 
made from the author’s own drawings. Only thre: 
hundred copies of this really magnificent volume were 
published, and Conant Church states in his “ Life ot 
Ericsson ”’ that the issue cost thirty thousand dollars 
—twenty pounds apiece! We believe there was never 
any attempt to sell copies, but they were sent to 
public libraries, men of science, and a few personu! 
friends. The volume in our possession is inscribed 
“To the library of THE ENGINEER by the author ” 
in the great inventor’s own hand. Although it is not 
so stated in the book, we believe we are right in 
saying that about two-thirds of the text consists vt 
reprints from articles written by Ericsson for Eny:- 
neering and Nature. They are devoted to sola: 
dynamics and sun motors. The third part is given 
up to a description of Ericsson’s own inventions during 
the thirty-seven years he spent in America. The 
whole volume was printed, some measure, in #4 
spirit of pique. Eriesson had not been invited to 
exhibit any of his inventions at the great exhibition, 
which after five years of preparation was opened at 
Fairmount Park, Philadelphia, in May, 1876, to cele 
brate the centenary of the Declaration of Independ- 
ence. Even when we make due allowance for thie 
famous Swede’s tendency to see personal neglect and 
affronts, we must admit that he had some cause for 
complaint. ‘‘ The commissioners of the Centennia! 
Exhibition,” he wrote, “‘ having omitted to invite me 
to exhibit the results of my labours connected with 
mechanics and physics, a gap in their record of materia! 
progress exceeding one-third of a century has been 
occasioned. I have therefore deemed it proper to 
publish a statement of my principal labors during the 
last third of the century, the achievements of which 
the promoters of the Centennial Exhibition have 
called upon the civilised world to recognise.” Then 
follows an astonishing list of the researches, inven- 
tions, and productions on which Ericsson had been 
engaged in the period to which he alludes. Looking 
merely at the titles and without studying the detailed 
reports which form the body of the work, it is impos- 
sible not to feel that the neglect of the commissioners 
was, to say the least of it, remarkable. One would 
have thought that if Ericsson had done no more than 
produce the Monitor he had done enough to claim 
recognition by the commissioners. 

ee ee 


We do not know whence the name 
came, nor do we know anything 
about its family history. If one 
of his Majesty’s judges, in that 
ignorance of slang which adds dignity to his great 


Gadgets. 








which in this aspect particularly is in reality a branch 


and the wooden doors, ‘and from then until a few 


profession, asked us to define it, we should be non- 





M 


=— 


pluss 
said 
excet 
defin 
wher 
a mi 
to be 
Gad 
all v 
wort 
to d 
lost 
spru 
plae 
ever 
gacds 
to bi 
wan 
offer 
gads 
we 
seve 
Ene 
whi 
ot J 
he 
ene 
sev 
Vier 
tior 
bell 
nv 
trif 
Mr. 
tot 
the 
the 
sho 
firt 
eX] 
por 
ing 
the 
fue 
wh 
ins 
In 
ab 
ill 
he 
ot 








Marow 19, 1920 


THE ENGINEER 


301° 








plussed ; we should be forced to say, as Bardolph 
said of “ accommodated,” that it was a ‘ word of 
exceeding good command,” and yet get no nearer a 
definition than he got. ‘‘ Accommodated ; that is 
when a man is, as they say, accommodated ; or when 
a man is—being—-whereby a man may be thought 
to be accommodated ; which ‘is an excellent thing.”’ 
Gadgets are gadgets ; that is all we know, and perhaps 
all we need to know; yet it might, we suggest, be 
worth while asking the editor of Notes and Queries 
to discover the origin of- the term before it is for ever 
lost in the crowd of other workshop words that have 
sprung up apparently from nowhere and found their 
place in the language by sheer efficiency. We suppose 
every engineer, professional or amateur, loves 
gadgets. We'have known men go to an exhibition 
to buy expensive machinery, and not finding what they 
wanted, fill their bags and pockets with ‘ notions ” 
offered by cheap-jack hardwaremen. But there are 
gadgets and gadgets, and it is of the superior kind that 
we speak to-day. Llustrations and descriptions of 
several may be found in a little paper on “ The 
Encouragement of Invention in Workshop Practice,” 
which Mr. Hamilton Gibson read before the Institute 
of Marine Engineers on Tuesday last. ‘The examples 
he gave were all advanced to show the value of 
encouraging the inventive instincts of mechanics. 
Several plans have been tried with this object in 
view. At one time it was thought that the “ sugges- 
tion box’? would effect the desired end. But we 
believe it failed, not so much because workmen cannot 
invent as because they are not to be tempted by 
trifling prizes when others may benefit greatly 
Mr. Gibson holds that the only way is for the employer 
to take out a joint patent with the inventor and divide 
the profits. Some workmen will no doubt claim that 
they ought to have all the proceeds, but’ Mr. Gibson 
showed that, in his experience at least, the offer of the 
firm to pay the patent costs, to make the initial 
experiments, armel to undertake the business of dis- 
posing of the invention to a manufacturer specialis- 
ing in the class of work involved was so attractive 
that workmen were really encouraged to exercise a 
faculty which is common to nearly all mechanics, and 
which those engaged in the daily work of an engineer- 
ing shop have constant facilities for developing. 
Indeed so successful is the plan that Mr. Gibson was 
able to place before his audience descriptions and 
illustrations of a dozen useful inventions which had 
heen made by workmen and which, under the terms 
of the joint patent, were profitable to both parties. 
* * * * * 


WE never look back on the mag- 
nificent engines of the past without 
thanking Heaven that in its care 
jor the happiness of mankind it 
denied to early engineers the realisation of their hopes 
of replacing reciprocating by rotary motion. It is 
appalling to think how much the world would have 
lost had Parsons been born before Watt, and Rateau 
or Curtis before Maudslay or Penn. It will not, we 
are sure, be denied that the thoughts of men are 
elevated by beholding dignified motion, and that 
even the most prosaic are touched with some spark 
of the solemn fire of MacAndrew when they watch a 
great reciprocating engine performing its stately 
task. Who that has seen the gigantic marine engines 
of the past, who that has stood upon the starting 
platform and listened to their rhythmical chant, 
who that has tended and cared for them, and watched 
over them with not less devotion than he would give 
to @ child, who that has even helped them—strange 
as it. may seem that man should be able to help any- 
thing so great !—who that has controlled them with 
a touch, but feels the “ pang of regret ’’—to which 
Sir George Goodwin referred in his delightful address 
to the Institute of Metals—that they have passed 
away. Sir George spoke of the feeling as sentimental 

“the sentimental must always give way to the 
utilitarian ’’—but it was, we submit, a sentiment of 
# very high order, a sentitnent which, if we dare to 
compare things so dissimilar in scale, is not. unlike 
that inspired by the study of the majestic progress 
ot the stars. Men made the engines, but who shall 
doubt that the engines made men? To our mind, 
it is beyond all question that. by living in constant 
touch, constant harmony, with these stately machines, 
the characters of that fine race of rough-hewn sea- 
going engineers, of which this land is justly proud, 
were moulded, Is the race passing with the engines ? 
"he turbine engine-room reveals nothing, displays 
nothing, says nothing. There is no rhythmical motion, 
no melody to inspire a new “Hymn,” Ashore or 
afloat, the turbine is dull and uninteresting. No one 
would hang over a skylight hour after hour to watch 
its still casing or to listen to the monotonous hum of 
its hidden gearing. From them one turns with relief 
to some fussy little reciprocating pump—passing, 
alas, also—which seems to carry on the great traditions 
of the dead age of marine engineering. The ttilitarian 
has killed the romantic, but for what we have gained, 
Who shall say how much we have lost ? 


A Sea Lament. 








THE introduction of the eight hours’ day, coupled with 
the return of those men who joined the Colours, has 
increased the number of servants employed by the Great 
Northern Railway by 6000, 





Obituary. 


MANFRED POWIS-BALE. 


Tue death is announced as having taken place on 
February 22nd of Mr. Manfred Powis-Bale. 

Mr. Powis-Bale was born in 1850 at Orleton Court, 
near Ludlow, Shropshire. After receiving his early 
education at’ King’s College’ School, London, he 
entered, as apprentice, the Victoria Works in Lambeth 
of Powis, James and Co., one of the first firms to 
undertake the manufacture of woodworking 
machinery. That was in the year 1868, and how 
quick was his promotion may be gathered from the 
fact that before seven years had passed he had become 
works manager. In 1875 he left the firm in order to 
commence business on his own account in Budge-row. 
Later he removed to Appold-street, Finsbury, where 
he started a workshop. In 1909 he gave up com- 
mercial work to become a consultant, particularly 
in connection with sawmills and sawmill machinery, 
and to devote himself to writing. Among the best- 
known of his works are :—‘‘ Woodworking Machinery;” 
‘Sawmills, their Arrangement and Management ; ”’ 
‘Handbook of Sawmill and Woodworking Ma- 
chinery ;*’ ‘‘ Handbook for Steam Users;”’ “ Gas 
and Oil Engine Management ;*’ ‘“‘ Stonework Ma- 
chinery ;”” “Pumps and Pumping;” “* Modern 
Shafting and Gearing;” and “ How to Manage a 
Steam Engine.” 








Literature. 





The Realities of Modern Science. An introduction for 


the General Reader. By John Mills, Research 
Laboratories, Western Electric Company, &e. 
New York: MacMillan and Co. 1919. Price 
10s. 6d. 


It has been held that if a newspaper does not contain 
an item which is named in its bills or posters the 
purchaser may demand the return of his money. 
The principle has not been tested, as far as we know, 
with books. If an author and a publisher claim in 
the title of a volume that it possesses certain charac- 
teristics and it does in fact not possess those charac- 
teristics, can the purchaser insist on the return of 
the money he paid for it? We fear not. Buying 
books is like buying horses; you may look in their 
mouths or look at their titles, but beyond that— 
caveat emptor, which may be freely translated : 
‘*No money returned for goods not approved.” 

Everyone will guess from this induction what line 
our criticism of Mr. Mills’ book is going to take. It 
is with Mr. Mills’s definition of his book rather than 
with the contents of the volume that our quarrel lies. 
He amplifies the definition in the first sentence of 
his preface. ‘‘ The present volume,” he writes, “is 
intended for the general reader, interested in modern 
science, who finds few clews (his spelling, not ours) 
to recent advances in his memories of the formal 
instruction of school or college ‘days.”” We conclude, 
then, that the author is addressing people who have 
actually studied science, and that by the “ general 
reader ’’ he means general to be taken in this restricted 
sense. So far so good; but if Mr. Mills is addressing 
seientists, then his first five or six chapters are too 
elementary and the others not elementary enough. 
This paradox calls for a word of explanation. The 
second part of the volume is devoted to the ionic 
theory of electricity and of matter in general. The 
ideas which it presents are different from those on 
which scientists of ten to fifteen years ago were 
brought up, and before there is any chance of getting 
these new ideas into the mind the old ideas must be 
driven out. We do not think that a mind perfectly 
new to science—say, that of a judge or an average 
member of Parliament—would find it at all easy to 
follow Mr. Mills, but at least it would not be embar- 
rassed by preconceptions. It is, we are sure, desirable 
that the latest doctrines of science should be placed 
before scientists of the old schools, but we suggest 
that to be effective they must be presented in a rather 
erude and simple form and with a gradual deviation 
from the familiar lines of thought. Mr. Mills would 
probably say that Sir Oliver Lodge’s' method of 
explaining the theory of the ionic constitution of 
matter or the aetion of the thermionic valve leaves 
much to be desired, and Sir Oliver would very likely 
agree with him; but the fact remains that the Lodge 
method—building new walls with old bricks—effects 
its object and we suspect that the Mills method will 
not. It is unfortunately impossible to give an 
example to explain our meaning, for we have not space 
to quote page after page, and nothing less would 
suffice; but we may justly esk if “the general 
reader’ is likely to be helped by sentenees of this 
order: “‘ The nuclei pellate and the electrons pellate, 
but any electron tractates with. oither of the two 
nuclei’: ? 

It would be easy. to pick out from the volume many 
passages for criticism, but it would be scarcely fair 
to do so, since the author’s object is to hold up a 
mirror to the advanced scientific thought of to-day 
rather than to emanate thoughts of his own. The 
** Realities of Science.’ are two things, and two things 





only, not, as one might think the title meant, the 
positive and variéd phenomena.of science. They are 
“matter ’’ and “ energy.’”’ and modern science is out 
to define all phenomena in terms of these two realities. 
Let us take a familiar example. Potential energy has 
always been a stumbling block to inquisitive people ; 
but, difficult as it was, it was relatively easy when 
we were allowed to think of ‘“‘ force.”” That is now 
taken away from us, and the glass through which we 
saw potential energy—dimly perhaps, but in some sort 
of a way—is hopelessly obscured. Take the follow- 
ing passage from Mr. Mills. ‘“‘ From this viewpoint 
a table does no work in keeping a book from falling, 
for there is no change in the energy of the book and 
the ground, and hence no force is exerted by the 
table. . . . We recognise that if the supporting 
table is withdrawn the book will fall and a force will 
be exerted in accelerating it. But the book falls, 
not because of a force, but rather because of the 
partial conversion of its potential energy into kinetic 
energy.” All this is baffling and elusive. Mr. Mills 
says it is only difficult because our terminology is 
defective. Frankly, we do not believe him. If 
thought was clear terminology would rise to the 
oceasion. Words fail because the thoughts are 
vague. The only logical conclusion from this line 
of apology is that thought is made ty words as well 
as of them—-which may be true occasionally amongst 
poets, who have to find an appropriate word and fit 
thoughts round it, but which, we hope at least, is not 
true of philosophers. However that may be, the 
quandary beats Mr. Mills, and we suppose the 
other. modern scientists for whom he speaks. “‘ We 
do not,’’ he adds in conclusion of the book and table 
problem, ‘‘ as yet know why such a change of energy 
oceurs, but it is a phenomenon of Nature that it does 
unless some obstacle like the table intervenes.”” Thus 
does he hurry away from a puzzle which has vexed 
plain scientists for a hundred years. 

The worst fault of Mr. Mills’ book is that it pretends 
to be something that itis not. If we forget altogether 
that it is avowedly written for the “‘ general reader ”’ 
it, assumes a different aspect. As a handbook for 
scientists, even advanced scientists, we imagine that a 
great deal might be said in its favour. It gives as 
far as we can judge an accurate description of the 
present tendencies of modern physical thought, and 
will be read by those who have the necessary bent of 
mind to follow it either for the sake of acquiring know- 
ledge. confirming knowledge. or for the pleasure that 
we all experience in going over old ground in a new 
way. 





SHORT NOTICES. 


Foster's Pocket Reference Books. Manchester: Mrs. 
Frank Foster, 98, College-road, Whalley Range. Price 
2s. net each.—We have received three of the series of 
handy little pocket reference books, upon the preparation 
of which the late Mr. Frank Foster was engaged at the time 
of his death. The three volumes deal respectively with 
mechanical engineering, iron and steel works practice, and 
iron, steel, and non-ferrous foundry work. Other volumes 
of the series are planned to deal similarly with electrical 
engineering, civil engineering, shipbuilding, and other 
branches of the profession and calling. The volumes are 
of such dimensions as justly permits them to be styled 
**pocket books.’’ They are admirably arranged and the 
information they contain, though condensed, is practical 
and up to date. The volumes each contain 130 to 140 
pages, but small though they are, the absence of waste 
space and the concise manner adopted for setting out the 
information makes them really practical, the range covered 
being remarkably great. The matter which they contain 
is distinguished by its practical nature, theoretical and 
mathematical rules and results having been excluded. 
We can recommend the books with every assurance of 
their being found of great value to engineers and others 
interested in the subjects with which they deal, 

Water-proofing Engineering. By Joseph Ross. First 
edition. London: Chapman and Hall. 25s. net.— In this 
volume the author has collected together and arranged 
categorically a vast amount of information concerning the 
art of preventing water from getting into or through 
structures or things. It concerns itself with such questions 
as the proper construction of roofs, &c., to keep out the 
weather; with flushings, damp-courses, water-proofing 
membranes, &c. It discusses the different metheds of 
making concrete waterproof: the nature of materials 
which act chemically as waterproofing agents, and of 
those which act. mechanically to the same purpese ; the 
machines and tools generally used in waterproofing work ; 
practical tests of waterproofing materials; and it gives 
a number of specifications of waterproofing suitable for 
use under various conditions. It contains a whole heap of 
odds and ends on the subject of waterproofing which no 
one appears to have thought of getting together. before, 
and we can conceive that it may prove especially usefv! 
to young engineers who have not yet learnt wisdom by 
experience, 


Zine and its’ Alloys. By T. E..Lones, M.A., LL.D., B.Sc. 
London: Sir Isaac Pitman and Sons, Limited. 2s. 6d. 
net.—This little book, which forms one of the publishers’ 
“Common Commodities and Industries ’’ series, contains 
alarge amount of condensed information. The description 
of the various processes by which the metal is obtained 
is clear and interesting, especially from a historical point 
of view, the author giving ‘‘ chapter and verse "’ of man} 
of the patént specifications which form stepping-stones 
in the evolution of the industry. The subject of the alloys 
might have received more extended treatment, to the 
advantage of the “ balance ’’ of the book, which, however, 
possesses the virtues of being up to date and reasonable 
in price. 
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The Motor Boat and Marine and 
Stationary Engine Exhibition. 
No. I. 


THERE is one thing that can be said without fear 
of contradiction about the first Motor Boat Exhibition 
held since the war, which was opened at Olympia 
on the 12th inst. It is that the standard of workman- 
ship on the boats has been improved beyond all know- 
ledge since pre-war days. This standard of workman- 
ship we base upon the average of all the boats shown, 
and, as there is not a single example of a really badly 
built boat to spoil this average, it is naturally higher 
than in old days, when a few bad examples pulled it 
down. It would be hard to say that any of the boats 
shown this year are any better than the very best 
examples shown in 1913, but a great many of them 
attain that high degree of perfection, with the result 
that there are many really beautiful boats. This 
praise applies particularly to boats of the open fast 
day cruising launch type, many of which are varnished 
bright, so that faults cannot be hidden. Another 
good sign of the times is the number of good healthy 
cabin cruisers exhibited, some of them aiming at 
standardisation. though we believe that the idiosyn- 
crasies of the yachtsman are too diverse to permit of 
standardisation being earried out completely. The 
boats shown are of a useful sea-going type, though all 
of their designers do not appreciate to the full the 
value of a good flare, one beautiful exception being 
a 50tt. launch by Dixon Brothers and Hutchinson, 
which is a close imitation of the modern destroyer in 
this respect. The chief eriticism whieh we have to 
make of practically all the boats is that the question 
of locker accommodation has not received enough 
consideration. There is not a single boat shown in 
which we should care to go for a month’s cruise for 
that reason—and for that alone ; on such a cruise the 
demand for locker accommodation is insatiable. It 
is rather a disappointment, too, to see that no attempt 
has been made to produce a very cheap, and therefore 
small, cruiser. There is nothing less for two without 
a paid hand than a 30ft. cruiser—costing, by the way, 
in the neighbourhood of £900, and therefore out of 
court for the majority of men to whom such vessels 
appeal. This length simply leads to an unnecessary 
amount of space being devoted to the well, which is 
big enough to seat a dozen people, so that the boat 
inight. apart from sea-going considerations, well 
have been made shorter or more space devoted to 
lockers. It will be noted that our criticisms come 
down to very small points, and do not serivusly 
detract from our cordial appreciation of the boats as 
they are; but they may cause more attention to be 
paid to not unimportant features. 

There is, however, one tendency in the design of 
boats of other than the cruiser type of which we feel 
bound to express our disapproval in no measured 
terms. It is the tendency to adopt pure motor car 
ideas in the protection of the passengers from the 
weather and in their accommodation generally. 
One boat, for instance—a small day boat for sheltered 
waters—actually boasts of being built “‘ to the latest 
motor car body practice’; the well is, indeed, com- 
pletely enclosed by a “ limousine ” car body, “ carriage 
finished,’ and with “ chauffeur’s seat’ and other 
fittings to match. Meanwhile the engine—which may 
or may not be of some importance—.is placed forward 
under a low turtle-baek deck, and, though it is true 
that a self-starter is fitted, so that it is easy enough 
to get under way, heaven help the man who has to 
tackle a breakdown in a lop, as the job would have to 
be undertaken when squatting on the floor, and in 
a very cramped position, which alone would, we 
think, be sufficient to make the “ chauffeur ”’ sea-sick. 
The whole design, indeed. breathes of the “‘ profiteer ”’ 
who does not know how to spend his money. Other 
designs have cape cart hoods covering the well right 
in, and with glass wind-screens in front, which would 
probably drown the crew in case of an accident. 
‘The only thing to be said in their favour is that they 
may encourage landsmen to taste the joys of motor 
boating, a very little of which, if they survive, might 
lead them to shed their fear of fresh air and a bit of 
spray and take to the more legitimate type in which 
oilskins are the true means of obtaining the full 
enjoyment of a trip in anything of a splash. 

It is refreshing to turn from these gewgaws—beauti- 
ful in workmanship though they admittedly are—to 
the real thing, as shown by the war-scarred veteran, 
a Thornycroft coastal motor boat, which has tackled 
the vilest weather and the greatest dangers at the 
highest possible speed, and come out of it unscathed. 
So long as we have that sort of boat and the types of 
nice fast day launches, as shown by Brookes, Saunders, 
May, Harden and Co., the Supermarine Aviation 
Works, &e., provided by British skill and enterprise, 
we need not fear for the future of the motor boat. 

When we come to the engines, no such generalities 
us we have employed above are possible, as there are 
three distinct types of motors shown—or four if 
we consider the “‘ detachable ’’ motor as a type of its 
own. There is the semi-Diesel or hot bulb, the com- 
mercial type four-cycle engine, and the lighter and 
faster running four or two-cycle engine, which has 
developed more directly from the motor. car 
enyine: We are very pleased to see that the semi- 


Diesel engine is now being taken up by many British 





builders, as it is undoubtedly the type for big fishing 
smacks, coasters, and such-like commercial craft, 
where economy and extreme simplicity are the first 
considerations and weight may be almost entirely 
neglected. In this field the Scandinavian engines 
have for too long had it nearly all their own way, 
and their builders have gained invaluable experience 
in manufacture which British genius must be trusted 
to overtake without undue loss of time. The following 
firms show engines of this type :—Wm. Beardmore 
and Co., Limited, of Dalmuir, 60 to 500 brake horse- 
power; the Aster Engineering Company, Limited, 
Wembley, 6 horse-power; Norris, Henty and 
Gardners, Limited, of Patricroft, 70 horse-power ; 
David Joy and Collis, Limited, of Southampton, 
30 brake horse-power ; Babcock and Wilcox. Limited, 
Rentrew (Babcock and Wileox-Munktell), 20 to 100 
brake horse-power; W. H. Allen, Son and Co., 
Limited, of Bedford, 50 to 100 brake horse-power ; 
Robey and Co., Limited, of Lincoln, 20 brake horse- 
power; the Ailsa Craig Motor Company, Limited, 
of Strand-on-the-Green, W. 4, 40 brake horse-power ; 
Vickers, Limited, of Westminster (Vickers-Petter), 
40 brake horse-power; Hick Diesel Oil Engines, 
Limited (Tuxham), 70, Queen-street, E.C. 4, 14 to 22 
brake horse-power; the Oil Power Company, 39, 
Vietoria-street, S.W. 1 (Avance), 15 to 100 brake 
horse-power ; James Pollock, Sons and Co., Limited, 
3, Lloyd’s-avenue_ E.C. 3 (Bolinder), 80 to 500 brake 
horse-power ; Perman and Co., Limited, 82, Fen- 
church-street, E.C. (Kromhout), 8 to 90 brake horse- 
power. Some of the firms show only single-cylinder 
units, others show four-cylinder marine types with 
full reversing arrangements, but most of them present 
no new features beyond those which we have already 
fully dealt with in ow columns at one time or another. 
All, too, are so very similar in general design that a 
detailed description would be mere repetition. The 
Collis engine shows a method of hand regulation of the 
fuel which is new to us, the whole of the pump body 
being moved towards or away from the cam in order 
to vary the stroke, the suction and discharge pipes 
being sufticiently flexible to allow for this movement ; 
automatic control by the governor is obtained by 
sliding a cam with a coned nose across the roller. 
The Babcock and Wilcox engine is, we believe, of 
Scandinavian design, and manufacture in this country 
has not yet commenced, and has a vertical governor 
and fuel shaft, the four fuel pumps being equally 
spaced round the shaft, so that a single cam is suffi- 
cient for the four cylinders. The air starting arrange- 
ment in this engine is rather neat, the rockers for 
opening the air valves being carried on a shaft running 
right along the front of the engine, and capable of 
a slight movement fore and aft, combined with a 
small rotary motion; the rotary motion serves to 
give the necessary lead for the valve opening without 
calling for an unsymmetrical double-nosed cam 
which would complicate manufacture, while the 
sliding motion transfers the rollers from the ahead 
to the astern cam with a neutral position when 
the engine is well away; the valve tappet is wide 
enough to allow for this movement, which is so small 
that there is practically no side thrust on the 
spindle. Compressed air for starting is provided by 
a compressor driven by a clutch off the front end of 
the crank shaft, so that it is only necessary to run it 
when the air bottles are being drawn upon for 
manceuvring. The bulb is a very simple casting 
designed to enable renewals to be made as cheaply 
as possible, the only machining required being on the 
face and the one hole for the hot plug, and the casting 
is kept in place by a loose flange, so that no holes 
need be drilled in the bulb for holding-down purposes. 

We feel that it is hardly possible to discuss these 
semi-Diesel engines in greater detail or to make any 
attempt to draw comparisons in regard to their various 
details, as all have been thoroughly tested by the 
makers before placing them on the market in the case 
of the newer arrivals, while some of the older types 
have proved themselves by long terms of actual hard 
service afloat. 

We next come to what we have called the com- 
mercial type of four-cycle engine, by which we mean 
the evolution of the motor car engine through the 
launch engine to meet the more severe sea conditions 
which arise on such boats as the smaller type of fish- 
ing smack, ferry boats, and so on. These conditions 
call for a comparatively low revolution speed to allow 
for a large-diameter propeller, so that a thick dead- 
wood may not destroy its efficiency; simplicity, 
though not carried to such an extreme as on the semi- 
Diesel type, as the engine will more often be in the 
hands of an ‘‘ owner-driver,”’ who may be trusted 
to pay at least some attention to the needs of his 
plant ; robustness, to stand hard and continuous work 
without constant overhaul, and to put up with the 
hard usage which is almost inevitable under the 
working conditions of such craft. Economy does not 
require, or, at all events, has not received, the extreme 
attention which has been given to the semi-Diesel, 
but weight becomes of some importance. Of this 
type of engine, too, we have a good selection to choose 
from. Amongst makers are the Ailsa Craig Motor 
Company, Limited, Chiswick, 7 to 50 brake horse- 
power; the Atlantic Land and Marine Engine Com- 
pany, Limited, of Wishaw (Atlantic), 8 to 60 brake 
horse-power ; the British Marine Motor and Launch 
Company, Limited, Old Kilpatrick (Hercules), 10 to 
20 brake horse-power ; the Caledonian Engineering 





Company, Limited, Barrhead (Wasp), 10 horse-power . 
the Commercial and Marine Engine Company, Limite, 
Hanwell, W. 7 (Djinn), 5 to 90 brake horse-power ; 
Dixon Brothers and Hutchinson, Limited, Woolston 
(D.B.H.), various powers ; Gleniffer Motors, Limited, 
Anniesland, Glasgow, 10 to\75 brake horse-power ; 
David Joy and Collis, Limited, Southampton (A.B.C.), 
6 to 20 brake horse-power; Norris, Henty and 
Gardners, Patricroft (Gardner), 4 to 55 brake horse. 
power; the Parsons Motor Company, Limited, 
Southampton, 7 to 60 horse-power ; and perhaps we 
might also add the Rotasphere Company, Limited, 
82, Belvedere-road, Lambeth (Spherota). Most of 
these are so well known as to need no more than 
mention. 

The * Wasp,” shown by the Caledonian Engineer. 
ing Company, is quite a newcomer, and is a single. 
cylinder engine of 10 horse-power designed for open 
fishing boats, and at about £144 is not dear for the 
complete outfit of engine and reversible blade pro- 
peller. It has all the appearance of a stationary 
engine, the holding-down flange being on the bottom 
of the crank case, a triangular-shaped box leading u) 
to the bottom of the cylinder. This arrangement 
means that only shallow bearers can be installed 
without raising the shaft centre unduly, and that the 
support is not given at the shaft centre line, which, 
by almost universal consent, is the best for marine 
work. The design is claimed to be the usual engineer. 
ing necessity of a compromise to meet the views of 
the fisherman for a simple-looking engine and to 
allow of very large doors for the inspection of the 
crank chamber, a truly desirable feature, but one which 
can be equally well obtained with a bit of scheming 
with the flange placed much nearer to the shaft line. 
The almost excessively large door obtained in this 
engine appears to us to be dearly purchased. ‘Trough 
lubrication is employed, and for this the oil pump is 
chain driven at the front of the engine, and, owing to 
the whole engine being well above ¢he bearers, it is 
very accessible, and the same comment is to be made 
on the water pump, which is driven off the same chain, 
which, by the way, is well guarded. Inverted over- 
head valves are fitted in the cylinder head, the cam 
shaft being driven by a vertical shaft through beve! 
gearing, with the magneto at the other end. It is 
this feature which presents the point to which we 
chiefly object, seeing that in order to get at a valve it 
is necessary to break the exhaust and petrol pipe 
joints, remove the cover from the bevel gear drive ani 
the cam roller casing, and take off the cylinder cover, 
breaking another joint in so doing. We cannot help 
thinking that this operation would seriously dis- 
courage an ordinary fisherman from tackling the job 
of seeing to his valves if he had reason to suspect that 
they were in need of grinding in, and that he would 
allow things to “ rip ’’ till the engine actually stopped 
for want of compression, possibly out at sea, and with 
serious consequences. We are more than ever 
inclined to lay stress upon the need for the utmost 
accessibility in marine engines, where the conditions 
are, to our minds, much more trying than in a car, 
and the consequences of a breakdown undoubtedly 
much more serious. There is, too, all the less excuse 
for want of accessibility, since much more weight 
and space ave at the disposal of the designer, and cost 
must come second to safety. 

The Commercial and Marine Engine Company, of 
Hanwell, is now building the well-known Djinn 
engines, which used to be made at Bristol, an engine 
remarkable for its massive construction, particularly 
in regard to the accessories and for its general suit- 
ability for heavy work. The engine shown by 
Glenifier Motors has been modified in some directions 
since we last dealt with it, and is one of the nicest 
jobs of its kind in the Show—very clean in design, 
solid and yet not the least cumbersome looking, 
and remarkably clear of gadgets and bits. One of 
the nicest points is the lubrication ; the fly-wheel is 
enclosed and is used to throw up the oil from the 
bottom of the sump into a receiving cup at the top of 
the casing, from which it is distributed to the main 
bearings. The overflow from the bearings runs 
down into the bottom of the crank case and fills the 
well under each connecting-rod, which scoops up its 
own supply from that source, the oil flowing from the 
forward well aft over weirs, which serve to maintain 
it at the proper level in each well. We do not believe 
that forced lubrication is a necessity for such compara- 
tively low revolution speeds as those which are 
common to this class of engine, and the fly-wheel is 
obviously the most economical and reliable thing to 
use to raise the oil for the simple purpose of circulating 
it from aft to forward, and so do away with the need 
for any special pump, which costs money and may 
break down. Certainly we can imagine no simpler 
method. This engine illustrates the tendency to 
combine the reversing gear with the crank chamber, 
which is rather noticeable at the Show, and also the 
use of cocks half way, more or less, down the bore of 
the cylinder for compression release, which are quite 
efficient provided that they are made large enough, 
and are much simpler than any device incorporated 
in the cam shaft. The only thing we do not like 
about the engine is the need for removing the head 
of the cylinder in order to gain access to the valves, 
which we have already severely commented upon, 
though in this case there is only the one joint to be 
broken. A rather peculiar-looking bulge in the 
valve spring covers is necessitated by the rocker 
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FIG. 1 


arms used to engage the tappets with the foot of the 
valve stems, the valves being inclined at a very con- 
siderable angle to the vertical in order to reduce the 
compression space, or rather the combustion chamber 
walls. 

The reversing gear on this engire is a neat differ- 
ential arrangement in which the clutches for either 
ahead'’or astern motion are kept im engagement with- 
out any springs by means of helical keyways in the 
casing (which carries the intermediate bevel pinions, 
and these keyways engage with keys carried on the 
inner side of the double clutch member and so force 
the male clutch into engagement with the female 
as the clutch begins to get hold and in whichever 
direction the gear is set to run. 

The Rotasphere Company, Limited, shows a rather 
incomplete sample of the only engine in the Show that 
displays any appreciable departure from ordinary 
design. The T-headed cylinders are cast in pairs, 
each pair being a perfectly rectangular block, with 
Jugs on the top for big steel bolts to pass through 
to hold the cylinder to the crank case, quite a novel 
feature for ordinary cast iron cylinders for this class 
of engine, and following Diesel engine practice in 
relieving the cylinder liner of longitudinal stress. 
This arrangement allows the water jacket to be carried 
right down to the bottom of the cylinder, though we 
doubt if there is any advantage in so doing. A 
recess is formed in the lower part of the water jacket 
for the valve springs, and little plates cover the latter, 
so that a perfectly smooth surface is presented. The 
water, inlet, and exhaust flanges are at the ends of 
the block, the passages all being cast internally, and 
the whole design lends itself to easy machining and 
jigging. Splash lubrication is employed, with the | 
** birdcage ’’ system of make-up feed. 








Centralised Control Radial Drilling 
Machine. 


Tuer combined sensitive and radial drilling machine | 
illustrated herewith represents the latest practice of | 
Messrs. Archdale, of Birmingham. The development of | 
this class of machine has now reached a very high standard, | 
as may be judged by comparing the example illustrated | 
with designs formerly in favour. | 

Taking the driving arrangements first, we find that 
at one time the drive was very commonly effected by means 
of an overhead countershaft and a stepped pulley on the 
base of the machine at the back of the column. When 
double gearing was fitted the wheels were placed near the 
stepped pulley. In these early designs the operation of | 
changing the spindle speed could not be very quickly 
effected, and was often of a dangerous nature. As a 
result, it was probably carried out less frequently than it 
should have been for efficient working. In 1896 an im- 
provement was made by Messrs. Archdale by bringing the 
double gearing on to the saddle. The countershaft and 
stepped pulley were retained, some improvement being, 
however, effected by placing the countershaft at the foot 
of the column beside the pulley. The “ all-gear’’ drive 
using a constant speed belt pulley succeeded this arrange: 
ment. The gear-box was at first placed at the foot of the 


| the arm on the sleeve. 


| the drilling of a milling machine body—of a nature 





column, but later on, at least in the smaller sizes of 
machine, the gear-box was transferred to the top of the 





FIG. 2 


column, so that the speed change levers might be brought 
within easier reach of the operator. In the machine 
illustrated herewith still further improvement in this 
direction has been made by placing all the speed change 
arrangements on the saddle itself. As shown in the 
separate views of the saddle—Figs. 2 and 3—the spindle 
speed change gearing is controlled by means of two levers 
AB. Nine spindle speeds ranging from 62 to 760 revolu- 
tions per minute are provided. In addition, in the third 
position of the starting and stopping lever C a reversed 
motion of the spindle at twice the forward speed is brought 
into action. 

The feed gearing in early designs of radial drilling | 
machine was belt driven, the changes required being 
obtained by means of stepped pulleys. This arrangement 


has now been almost completely abandoned in favour of | 
| change gearing working either with sliding keys or sliding 


gear wheels. In the Archdale machine illustrated sliding 
wheels are used, four feeds ranging from 45 to 125 revolu- 
tions per inch being obtainable from a handle D carried on 
the saddle. 
corresponding feed can be applied to or withdrawn from 
the spindle by means of an engaging lever E, also on the 
saddle, operating a friction clutch. For sensitive drilling 
a hand lever F of the “ pull-forward” type is carried on 
the saddle. At G a slow feed hand wheel is provided. 


K is an automatic stop for the feed, L a quick-traverse | 


hand wheel for the spindle, and M a traverse handle for 
the saddle. 


The locking arrangements have also undergone a con- | 


siderable development since the early days. Locks are 
required to fix the position of the saddle on the radial arm, 
of the radial arm on the sleeve surrounding the vertical 
pillar, and of the sleeve relatively to the pillar. 
these locks were operated by nut and spanner, but to-day 
permanent handles are nearly always used. 


provided whereby from a handle H on the saddle the 
operator may control the locking of the saddle to the 
arm and of the sleeve to the pillar. With this arrangement 


| the saddle may he moved on the arm and the arm swung 


to the required position, and then both movements may be 
locked simultaneously by means of this one handle. The 
vertical position of the arm on the sleeve is controlled from 
a handle J—Fig. 1—at the foot of the sleeve. 
ment of this handle unlocks the arm from the sleeve and 
brings into action power-driven elevating or lowering 
gear, and conversely interrupts the power drive and locks 
The arrangement is such that the 
power drive cannot be brought into action until after the 
arm has been unlocked, nor the arm locked until the 
power drive has been stopped. In addition, safety gear 
is provided to prevent the arm over-running when being | 
elevated or lowered. 

It will thus be seen that practically all the control 
handles of this machine are centralised on the saddle. 
The value of this feature is well illustrated in the general | 
view—Fig. 1—which shows the machine at work on a job— 


imposing a considerable obstacle between the most con- 
venient position for the operator and the base of the 
column where at one time most of the control handles, &c., 
would have been placed. The machine on test has drilled 
a In. hole in mild steel at the rate of 4.2in. per minute. 
It can drill in cast iron holes up to 1 fin. in diameter and | 
up to l}in.in mild steel. In cast iron it is capable of 
tapping up to 1}in. Whitworth. The spindle can be set 
at a maximum radius of 3ft. 6in. from the sleeve. With a 
slight modification this distance can be increased to 4ft. 
The maximum diameter of work admitted in the two cases 


With this handle set in any one position the | 


At first | 


In the | 
| Archdale machine illustrated a patented arrangement is 


One move- | 


FIG. 3 


Notes on Naval Policy. 


Excerpts from the Statement of the First Lord of the Admiralty 
Explanatory of the Navy Estimates, 1920-21. 


Durie the past year it has not been possible to frame 
a definite statement on naval policy owing to the changing 
situation, the necessity for keeping the Fleet prepared for 
eventualities during the Armistice period, and the active 
operations imposed on the Navy in the Baltic. 

It is now possible to estimate more clearly and closely 
what are the requirements of the future, and to make what 
it is hoped will be regarded as a fairly full statement of our 
naval commitments and proposals. , 

Since sea power is essential for the security and prosperity 
of the British Empire, it is the object of the Board of 
Admiralty to proceed on lines which they believe will 
| provide us with our vital requirements, and at the same 
time secure the exercise of rigid economy. The expendi- 
ture necessary for such a policy is merely an insurance for 
| our existence and a guarantee of our increased prosperity. 


THE CaPitat SHIP. 


There has been some criticism of the maintenance in 
commission of the present types of vessels, especially in 
regard to the capital ship. A contrary policy has been 
| openly advocated, this policy being based, it is presumed, 
on the idea that the battleship is dead and that submersible 
and air vessels are the types of the future. The Naval 
Staff has examined this question with extreme care, and 
as a result we profoundly dissent from these views. 

In our opinion the capital ship remains the unit on which 
sea power is built up. cilcalls <i 

So far from the late war having shown that the capital 
ship is doomed, it has, on the contrary, proved the necessity 
for that type. On the German side the whole of the 
submarine campaign against merchant vessels was built 
up on the power of the High Sea Fleet. On the British 
side the enemy submarines in no way interfered with the 
movements of capital ships in carrying out operations ; 
destroyer screens, new methods of attack, and altered 
| tactical movements defeated the submarine. 

Nor at present could the Board of Admiralty subscribe 
to the statement that aircraft have doomed the capital 
ship. Aircraft are certainly of the highest importance in 
naval tactics, as regards reconnaissance, torpedo attacks, 
and artillery observation, but their réle in present circum- 
stances is that of an auxiliary and not of a substitute for 
the capital ship. The past history of this question must 


| be taken into account ; many times has the doom of the 


battleship been pronounced. The introduction of torpedo 
craft was believed in certain quarters over twenty years 
| ago to have settled its fate. The Board of Admiralty 
at the time refused to be carried away by the attractiveness 
of the idea of building small, cheap torpedo craft instead 
of battleships, and they proved to be right. History has 
shown that the introduction of a type to destroy the capital 
ship has been quickly followed by the evolution of counter- 
measures which sustain its power. 

We therefore believe that the battleship must remain 
the principal unit, and that Fleet tactics and tactical 
training must be carried out with the battle squadron as 
the main unit. Nevertheless, it must be emphasised that, 
although the battleship remains, its type may require to 
be altered. Advances in electricity, in the internal com- 
bustion engine, and in science generally will inevitably 
necessitate an eventual change of type, and it is one of 





is 5ft. 10in. and 6ft. 10in. respectively. 








the principal functions of the Naval Staff to keep con- 
tinuous watch on scientific development with the object 
| of ensuring that the type of capital ship designed meets 
‘the requirements of the future. It is even possible that 
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the present battleship will change to one of a semi-sub- 
mersible type, or even of a flying type, but such types are 
visions of the far future, not practical propositions of the 
moment. By gradual evolution and development the 
types forecasted may arrive, but the immediate abandon. 
ment of the capital ship in favour of a visionary scheme 
of aircratt and submarines would jeave the British nation 
destitute of sea power and without the means of progressive 
training. 

Screntiric RESEARCH. 


Under the Controller of the Navy there has been set 
up a Department of Scientific Research and Experiment. 
As the Scientific Adviser of the Controller, and in charge 
of this Department, there has been appointed a Director 
of Scientific Research, who is responsible for the general 
direction and organisation of research work for naval 
purposes, keeping the Navy in touch with outside scientific 
establishments, and ensuring that the work at the various 
naval experimental establishments dealing with mining, 
sound signalling, and navigational appliances proceeds 
with full cognisance of scientific progress and methods. 
He will arrange for additional seientific assistance being 
given to these establishments as requisite. Further, the 
Director of Scientific Research, by keeping in close associa- 
tion with the Naval Staff, will ensure that we are kept 
fully aware of the possible practical application of scientific 
progress in relation to naval needs, thus enabling us to 
formulate requirements as to types and weapons with a 
knowledge of the latest scientific possibilities, and to make 
ourselves better equipped for dealing with the vital pro- 
blems of naval material development. Consultations 
with outside institutions will be resorted to so as to gain 
the benefit of their research and experiments, but there are 
some problems which it will not be possible to deal with in 
this manner, owing to their secret or to their special naval 
aspect. Special naval problems will be dealt with by the 
naval establishments—gunnery, torpedo, mining, signal- 
ling, and anti-submarine; but for research work and 
secret development it is essential that the naval service 
should have a small central establishment of its own, 
independent of the special experimental establishments. 
Such an establishment was formed during the war at 
Shandon, and has performed, and is performing, good 
service. But Shandon is expensive to the country in its 
upkeep, and suffers from disadvantage in position both in 
regard to its distance from the naval ports and from the 
Admiralty, with the consequent liability that owing to 
insufficient co-operation and contact with naval thought, 
the research work may be conducted without the necessary 
consideration for practical requirements. 

It has been decided, therefore, to close Shandon as soon 
as suitable accommodation can be provided elsewhere. 
Such work at Shandon as requires sea environment will 
be removed to existing naval establishments. All pure 
research work now being carried out at Shandon will 
eventually be transferred to a small naval institute adjoin- 
ing the National Physical Laboratory at Teddington. 
This institute, under the Director of Scientific Research, 
will be entirely controlled by the Admiralty, but its close 
association with the National Physical Laboratory will 
offer exceptional facilities for co-operation, and the 
scientific staff of the institute will have the advantage of 
personal acquaintance with the work being carried out in 
the Laboratory. It is hoped to have this establishment 
ready at the end ot the present year ; meanwhile Shandon, 
on a reduced scale, is being kept going until the establish- 
ment at Teddington is ready. To stop pure research work 
altogether at this moment would be a retrograde step, 
and might conceivably have a serious effect ultimately 
on development of types of ships and weapons, and on 
economy generally. 


TECHNICAL TRAINING. 


For the technical training of the personnel special schools 
are established at the naval ports of Portsmouth, Devon- 
port, and Chatham. The schools at Portsmouth are the 
largest, and attached to each of these schools is an experi- 
mental establishment dealing with the work of the school. 
This general system was in existence prior to the war, 
except that the experimental establishments were prac- 
tically non-existent. As a result of the war, however, and 
of the progress in scientific and technical thought, large 
increases became necessary, especially in the establish- 
ments at Portsmouth. 


University TRAINING OF NAVAL OFFICERS. 


The whole of the question of higher education has been 
carefully reviewed in the light of war experience, and it 
appears that, though the pre-war system gave a type of 
officer of high professional! attainments, yet, in many re- 
spects, it has left considerable room for improvement, the 
nature of the courses being rather too strictly professional 
and technical. Consequently in certain respects the naval 
officer was at a disadvantage as compared with his con- 
temporaries in other walks of life, who had had the advan- 
tage of a more general education, and had come into con- 
tact with all shades of thought up to a comparatively 
late age. 

The effect of the war was, in the case of the younger 
officers, seriously to interfere with their actual general 
education at the Osborne and Dartmouth Uolleges prior 
to coming to sea, nor was it possible in the case of a large 
number of officers to arrange for the special courses prior 
to their becoming lieutenants. At the close of the war, 
therefore, these officers found themselves at a serious dis- 
advantage--first, from the interruption of their general 
education, and, secondly, from the fact that they had been 
unable as sub-lieutenants to pass through the courses at 
Greenwich College and the various naval schools. 

To remedy this state of affairs, the authorities at Cam- 
bridge University were approached. The University 
authorities showed the greatest sympathy, and gave us the 
most generous assistance, and as a result all those officers 
who had their studies interrupted by the war are being 
given a special course at Cambridge University. This 
course is designed to broaden the outlook on life and to 
bring officers into contact at an impressionable age with 
University thought and University ideas. It will not be 


until 1922 that all officers who had their studies interrupted 
will have been through Cambridge; meanwhile we are 


sulted to those ofticers who have been through the course. 
We are grateful in the extreme for the help which has 
been given; it has shown the ‘value to the Navy of this 
contact with the University, and it would be a profound 
mistake it this contact ceased so soon as the officers con- 
cerned have passed through their courses. 

It is-in contemplation to frame a scheme subject to the 
concurrence of the University authorities, under which in 
the future a University course will be an integral part of 
training for about 25 per cent. of the sub-lieutegants in 
each year. It is considered that about this percentage 
will gain real and lasting benefit from the course. 


THe Navy AND THE AIR. 


We recognise fully that future naval policy is profoundly 
affected by possible developments in the air. All classes 
of aircraft employed as adjuncts to naval warfare have 
already shown the great effect. they exercise in naval 
tactics and reconnaissance, and in combined operations. 
Looking ahead, it is possible to foresee tremendous develop- 
ments in the air which may revolutionise eventually our 
present conception of sea warefare and sea strategy. But, 
whilst giving the utmost consideration to the experience 
already gained, it is vital to this Empire that it should not 
be carried away by hasty proposals into the belief that air 
power is already a substitute for sea power. That day 
may come, but it is not at present in sight, and in the mean- 
time to give way ‘to these false ideas would be to throw 
ourselves open to grave peril and to leave ourselves without 
the means of exercising that influence in world aftairs 
which the Navy as at present constituted renders possible. 
Nevertheless, our isation must be such as to enable 
us to take full advantage of the progress in aerial matters 
and to appreciate fully the effect of this progress on the art 
of naval warfare, and to utilise to the utmost extent the 
| combined effect of air power and sea power for the defence 
of the Empire and the control of our sea communications. 
The new organisation of the Admiralty Staff under the 
Assistant Chief of the Naval Staff is especially 
fitted for dealing with this vital matter. Arrange- 
ments have been made with the Air Ministry for 
close co-operation between the Admiralty Staff and 
the Air Staff, and for ensuring that the two staffs are 
conversant with each other’s problems and require- 
ments. To remove al] misconception, it should be stated 
with emphasis that we in no way contemplate a return to 
a separate Naval Air Service. It is recognised that the 
Air Ministry was created by Parliament as a result of war 
experience to further the development and maintenance of 
air power, and that to separate entirely from the Air 
Ministry that part dealing with the Navy would be to 
retard progress and result in a weakening both in develop- 
ment of material and the training of an air personnel. 
At the same time it is an essential accompaniment of the 
establishment of a separate Air Ministry that the functions 
of the two Departments should be clearly defined, and more 
especially is this the case with regard to the responsibilities 
for the conduct of operations. 

The Admiralty have represented to the Air Council that, 
in their opinion— 

(a) the operations of all aircraft flown from H.M. 
ships and vessels with whatever object in view, that 
is to say, not only reconnaissance and artillery observa- 
tion machines, but also machines which are carrying 
out operations in the air for offensive and defensive 
purposes ; and 

(5) all operations carried out by aircraft not flown 
from ships, but which are being carried out in con- 
nection with the command of the sea, that is to say, 
operations for oversea reconnaissance and for the 
attack of enemy ships and vessels— 

should be under naval control. Dual control would be 
unworkable. In all matters relating to the command of 
the sea the Admiralty are and remain the responsible 
authority. 4 
Fieer REParrs. 


To meet the urgent demand for economy, steps have 
been taken to reduce the Dockyard Votes to the lowest 
point compatible with the fighting efficiency of the sea- 
going fleet. Experience indeed may show that this reduc- 
tion has been carried to a point below that compatible 
with efficiency. In the meantime less work must be 
undertaken during the periodical refits of H.M. ships, and 
important alterations must be deferred. Repairs to ships 
in reserve will be practically confined to docking, with the 
result that there will be an accumulation of defects to be 
dealt with later. It must be recognised that more time 
and expense will be needed to complete ships for sea if 
required than would be the case were it possible to com- 
plete all defects during thecurrent year. The high pressure 
of the last five years has prevented ordinary running 
repairs to dockyard machinery and equipment, and. 
although no serious breakdown is anticipated, the Esti- 
mates allow no margin to meet these arrears. 


NOTE ON DOCKYARD POLICY. 


The report of Lord Colwyn’s' Committee on work in 
H.M. Dockyards having been presented to Parliament, 
I take this opportunity of adding a few words in explana- 
tion of the present situation in the yards. Before the war 
the home dockyards were six in number, viz., Portsmouth, 
Devonport, Chatham, Pembroke, Sheerness, and Haul- 
bowline, and the number of men employed on shipbuilding 
and repair work was about 42,000. We now have seven 
home dockyards, the great and finely equipped dockyard 
of Rosyth having been completed during the war. The 
number of men employed on shipbuilding and repair work 
in the home yards at the time of the Armistice was 67,800. 
This great increase was necessary in order to deal with the 
urgent repairs of the Fleet, which had to be carried on 
practically continuously day and night, by means of 
double shifts, &c. The inerease was mostly in the engi- 
neering trades and in semi-skilled and unskilled labour, 
and these classes at the time of the Armistice were neces- 
sarily out of proportion to the numbers of shipwrights 
and allied trades. 

In the months immediately sueceeding the Armistice 
a large amount of urgent work in fitting out ships for 
their foreign stations_.and in connection with the recondi- 





convinced of the enormous benefit which has already re- 


Navy during the war devolved upon the dockyards, and 
kept practically all hands employed. When this work 
began to fall off, it beeame necessary to consider the reduc. 
tion of dockyard numbers to a normal peace establishment 
in fixing which the effect of the existence of the new yard 
at Rosyth in drawing away work from the southern yards 
had, of course, to be allowed for. It was decided to etfec; 
the necessary reduction in numbers as gradually as 
possible by a system of regular weekly discharges, preceded 
by a fortnight’s notice, go as to enable men to get employ. 
ment in the merchant shipbuilding yards, where the need 
for additional labour was stated to be urgent. Experience 
soon showed, however, that the merehant shipbuilding yards 
only absorbed a small number of the men so discharged, 
This was largely due to the impossibility of finding married 
accommodation in the commercial shipbuilding centres, 
but partly also to the fact that the surplus dockyard 
men belonged chiefly to the engineering trades and to 
semi-skilled and unskilled classes, whereas the urgent 
demand in the merchant shipbuilding yards is for ship. 
wrights and allied trades, Considerable numbers of shi). 
wrights who could ill be spared from the dockyards wer 
set free in the autumn so as to relieve the shortage in th. 
merchant shipbuilding yards, but this was done at a cost 
of still further disarranging the proper balance of traci s 
in the dockyards, and has added to our difficulties. 

In these circumstances H.M. Government decided that 
the discharges from the dockyards should be reduced to 
@ minimum during the winter. and naval work that was 
originally intended to be deferred until a later date was 
brought forward so as to keep as large a number as possil)|« 
employed during the winter months. Simultaneous! 
the Committee, under the chairmanship of Lord Colwy:, 
was set up to advise on other ways of tiding over the 
emergency, and has made the valuable report which |. 
recently been laid on the table. 

In pursuance of the recommendations of the Committec, 
the Admiralty are taking steps to lay down an oil tanke: 
at Devonport immediately, and a second mercantile shi), 
will be laid down at Pembroke at a very early date. || 
has been decided, in view of the difficulties of the presen 
situation, not to proceed further with the proposal \., 
lease the latter yard. There is no slip at present availa!)|. 
at Portsmouth, and one will not become available ther: 
until late in the year, but the question whether a dock 
could be utilised at an earlier date for laying down a thir 
mercantile ship is under consideration. A slip is availab|; 
at Chatham, but the amount of urgent naval repair work 
employing shipwrights is so large, and the disproportion 
of trades is so great, that we could not at present start a 
merchant vessel there without drawing away shipwright» 
from the commercial yards, a procedure which would not 
be in the interests of merchant shipbuilding at the present 
time. Any further opportunities, however, of taking in 
hand work such as is contemplated in the Committee's 
report will be carefully watched for and utilised. 

Whilst these measures will undoubtedly mitigate to 
some extent the severity of the reductions that will have 
to be reintroduced after the end of this month, | 
wish to make it clear that, in spite of all that has been 
done and all that can be done, very heavy dis- 
charges will have to be made during the year 1920-21. 
After the most careful consideration the Board are unable 
to suggest any alternative means of at once meeting the 
pressing demand for public economy and remedying the 
serious disproportion of trades in the dockyards. 

In the concluding paragraphs of the preceding statement 
on naval policy, I have made it quite clear that, in the 
interests of public economy, the Board are keeping down 
naval repair work and other dockyard services to as low 
a figure as is possible during 1920-21. It will, of course, 
be pointed out to me that the effect of this policy of 
economy is to increase the discharges during the same 
period. It is perfectly true that there is the possible 
alternative of spending a great deal more money in the 
dockyards in 1920-21 by bringing forward work that, in 
our opinion, it may be practicable to leave to a later year, 
and that in this way we could make it necessary to employ 
more men. But to resort once more to this process of 
bringing forward work which would otherwise fall on a 
later year could only prolong for a short time the main 
tenance of the present abnormal conditions in the dock- 
yards, and would necessarily be followed by an even greater 
and more sudden reduction in numbers at a time, probably, 
when the present intense activity in commercial ship- 
building will have abated, and when, consequently, the 
difficulties of absorption in outside industry would be 
increased. 








The Indian Railway Administration 
Report. 


Tue administration report on the railways in India for 
the year ended March 31st, 1919, opens by remarking that 
the period covered had witnessed an inevitable progressive 
increase in the difficulties of railway administration. The 
stock of materials on which railways depend for their 
existence had been gradually exhausted, and if the war 
had continued another year the effect on the general 
standard of the Indian railway service would have becn 
very serious. . 

In spite of the difficulties of operation it ‘s very satis- 
factory to be able to report that the gross earnings o! 
the State railways for the year established a new record, 
having reached Rs. 76,35,00,000, or Rs. 7,34,00,000 more 
than in 1917-18, which was itself a record. Since 1914-15, 
i.e., during the war period, the annual increase in gross 
earnings of all railways has been continuous and marked, 
and the gross figures are some measure of the work 
which has been performed by railways with depleted 
resources and staff. Many. restrictions on railway traffic 
and travel were, perforce, imposed during the war, but it 
is claimed that the services essential to the economic life 
of India were maintained in spite of great difficulties. 
To ensure the services the call on the railway community 
was severe and constant ; but the report observes that 
they “ responded with a loyalty and devotion to duty which 
the Railway Board are glad to have this opportunity of 
appreciating,” 

FINANCIAL. 
The capital expenditure sanctioned for the year 1919-20 
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-the year in advance of that covered by the present 
report--was £17,700,000, which was the largest amount 
that had up to that time been allotted to railways in any 
one year. During the period of the war the expenditure 
had to be reduced to the minimum, not only for financial 
reasons, but also because of the difficulty of obtaining the 
necessary supply of materials. The result was that. the 
provision of transportation facilities was unable to: keep 
pace with the growth of traffie and arrears have now to be 
made good. In view of the urgent demand it is considered 
that rolling stock equipment should take precedence 
over other requirements, and orders for a large number of 
engines, coaching stock, and goods vehicles have been 
accordingly placed. This. stock, when received, will 
sensibly relieve the situation. In view of the heavy 
expenditure thus involved it was not found possible to 
provide in 1919-20 very liberally for works, but it was 
decided that the requirements of the Indian railways were 
to receive special attention when considering the pro- 
gramme for 1920-21. 

The percentage of return on capital was, for 1918-19, 
7.07 while for the five previous years, beginning with 
1913-14, it was 5.12; 4.54; 5.06; 6.02, and 6.83 respec- 
tively. As already said, the receipts for 1918-19 showed 
an increase over the preceding year of Rs. 7,34,00,000; 
expenses increased Rs. 5,72,00,000. 


OPERATION. 


The ton-mileage of coal increased from 9,836,150,000 in 
1917-18 to 10,114,493,000 in 1918-19, and of other goods 
trattie from 11,178,951,000 to 12,026,313,000. 

Owing to the difficulty of obtaining wire and instru- 
ments, progress in the provision of the telephone system 
of train control had necessarily been slow, but sufficient 
material was available for work to be taken in hand over 
about 600 miles on the North-Western, the Bengal- 
Nagpur, and the Great Indian Peninsula Railways. 

In train accidents 12 passengers and 23 servants were 
killed and 131 passengers and 150 servants injured. In 
other than train accidents 433 servants were killed and 
692 injured. These figures were normal. 

Two accidents of an almost identical nature took place 
in April and May, 1918. A heavy falling gradient between 
Gujhandi and Gurpa, on. the East Indian Railway, is 
succeeded by a small length of adverse grade. To ascend 
the latter the drivers have to release the vacuum brake or 
open the regulator, and this action places a heavy strain 
on defective or loose couplings. Both these accidents 
were caused by couplings parting, and the administration 
has under consideration a scheme for re-grading this part 
of the up line so as to eliminate the adverse grade. A 
suggestion made in connection with these accidents was 
that electrical means be introduced to indicate to the train- 
men when a train has parted. 


Civin ENGINEERING. 


The total mileage under construction or sanctioned was 
617.74 of 5ft. 6in. gauge, of which 200.13 miles were on 
State lines worked by the State and 403.31 miles on 
State lines worked by companies ; 791.66 miles of metre 
gauge, of which 79.1 miles were State lines worked by 
companies ; 336.32 miles of 2ft. 6in., of which 21.99 miles 
were State lines worked by the State and 8.43 miles State 
lines worked by companies ; and 57.28 miles of 2ft. gauge, 
—_ of which was on State lines. The total was 1803.3 
mites, 

Little progress was apparently made with the overhead 
railway of the Great Indian Peninsula in Bombay. The 
report observes that owing to the difficulty of obtaining 
girder work it was not possible to say when the line would 
be opened. 

Experience during the war showed that it was necessary 
to diminish the call for rail transport of coal from Bengal 
to Baluchistan and Sind. It was therefore decided to 
meet all requirements as far as possible from the local 
sources of supply, and steps were taken to open out, as a 
part of the North-Western Railway undertaking, the Sor 
coalfield near Quetta. The cost of the whole scheme, 
including a branch line, is very roughly estimated at 
Rs. 32,50,000. Although the scheme in its entirety would 
take time to mature and complete, it was hoped that a 
sufficient area would, in the course of a few months from 
the date of the report, be opened out so as to yield enough 
coal to cover the local requirements, both civil and 
military, in addition to the demands of the North-Western 
Railway {thus dispensing with the necessity for the importa- 
tion of coal from Bengal. 

As a result of a severe shock of earthquake and subse- 
quent abnormal floods—especially as regards the latter 
on the Mymensingh-Bhairab-Bazar Railway—on July 8th, 
1918, damage to the extent of nearly Rs. 2,00,000 was done 
on the railway just named, of Rs. 3,25,000 on the Assam- 
Bengal, and about Rs. 70,000 on the Eastern Bengal. 

The necessity for re-grading the main line of the Great 
Indian Peninsula Railway between Bhusaval and Igatpuri, 
so as to obtain a ruling gradient of 1 in 200 and to allow 
of a uniform through load of 1450 tons on up trains being 
run, had been recognised for some time, but as the project 
in the aggregate was estimated to cost about Rs. 27,00,000 
and was not of immediate urgency, no steps were taken to 
put it in hand. During the year 1918-19, however, the 
need for improving facilities for larger train loads became 
one of urgency, and estimates for the scheme were sanc- 
tioned and the work put in hand. It had, the report 
observes, the further object of affording employment to 
the local inhabitants, who, under the influence of famine, 
resorted to the expedient of attacking goods trains while 
they were travelling up the gradients. 


MECHANICAL ENGINEERING. 


During 1917-18 orders for 1500 broad-gauge wagons 
were placed in India, of which 500 had been brought into 
use by February, 1919. Orders for 1000 additional similar 
wagons were placed during 1918-19. The East Indian 
Railway Company built 500 high-sided open wagons with 
wooden bodies for coal traffic. 

To further India’s industrial development with a view 
of making that country more independent of outside 
sources in the supply of railway materials and also to 
nurture the wagon building industry, the Government of 
India has undertaken to purchase in India at least 3000 





wagons annually for ten years, provided that the price is 
not higher than the price at which wagons can be imported, 
and subject to conditions which will,ensure that the 
materials and workmanship are satisfactory. 

With the object of facilitating the repair of wagons 
at out-stations the North-Western Railway has instituted 
# service of special vans for the distribution of spare parts 
and materials. This system has proved successful, and 
the Railway Administration proposes to extend it. For 
re-charging the cells for electric train lighting the Great 
Indian Peninsula has fitted small charging sets in wagons. 
As these wagons can be moved to any station to suit the 
traftic they have proved of great service, eliminating the 
light running of stock to stationary re-charging depdéts 
which was previously necessary. 

To meet military needs the provision of 33 tank wagons 
for the carriage of petrol in bulk was undertaken by the 
North-Western Railway. Time did not permit of the 
construction of new vehicles, so existing travelling kerosene 
oil tank wagons with electrically welded tanks were selected 
for conversion. Suitable filling arrangements were pro- 
vided, and as a protection against heat the tanks were 
covered with two layers of asbestos, having an air space 
between, protected by a covering of corrugated iron. 
For the conveyance in bulk of sulphuric acid and tar the 
Bengal-Nagpur Railway utilised some condemned loco- 
motive boiler barrels. 

From the commencement of the war it was the endeav- 
our of the Indian railways to carry on without making 
demands on the United Kingdom which were likely to 
cause embarrassment in munitions manufacture. Early 
in 1918, however, it became necessary to urge the supply 
of 100 locomotives and 5000 wagons for broad-gauge 
railways. The order for the 100 locomotives was placed 
in the United Kingdom, but the 5000 wagons presented 
considerable difficulty. - The order was eventually placed 
in America with firms which had materials available for 
wagons ordered for the Russian railways, but of which 
delivery had been suspended. It was possible to adapt 
these materials to a design which would comply with the 
running dimensions of India. It was, however, necessary 
to accept wheels and certain other parts which were not 
in accordance with the standards in use in India. 

The sudden end to hostilities in Europe did not find 
the railways of India unprepared. From 1918 they had 
been compiling, arranging in order of urgency, and correct- 
ing up to date indents for their requirements from the 
United Kingdom for a period of three years after the war. 
The home authorities were thus enabled to take action 
at once towards securing the supplies of which railways 
were most in need. 


STANDARDISATION, 


The desirability of steps towards standardisation not 
only of the leading dimensions within the prescribed 
limits, but also of general details and more especially of 
fittings which may be termed ‘‘ renewable,”’ has long been 
recognised. The adoption of the principle of common- 
user of wagons emphasised the disadvantages of non- 
interchangeability. Since 1908 the Indian Railway 
Conference Association had agreed on standards for certain 
details of carriage and wagon stock, such as axles, axle- 
boxes, axle guards, &c., and the number was being added 
to yearly. In 1914 designs for certain types of wagons, 
standard in all particulars, were adopted by two State- 
worked railways. These designs were reconsidered every 
third year and revised as experience showed to be neces- 
sary. Towards the end of 1917, while means of hastening 
the placing and execution of orders immediately after the 
war were under consideration, it was thought that it might 
be necessary for some time to consolidate the demands of 
all Indian railways and to distribute the available supplies 
in accordance with the needs of the various administra- 
tions. To this end it was necessary that standard types 
for the more ordinary classes of rolling stock should be 
agreed upon which would be acceptable to all Indian rail- 
ways of the same gauge. The Railway Board therefore 
requested the Indian Railway Gonference Association to 
proceed at once with the preparation of designs for stan- 
dard vehicles—a matter which was already before the 
Association— and in connection with which sub-committees 
had already been appointed to make recommendations 
as regards broad-gauge and metre-gauge stock respectively. 
Eventually the completion of the designs was entrusted to 
a special committee of carriage and wagon superintendents, 
and drawings were under preparation at the close of the 
vear 1918-19. 

Also, to make reserves of permanent way material 
completely interchangeable the Railway Board directed 
attention to the apparently unnecessary variety of sec- 
tions of rail of the same type and of the same weight in 
use, and, after consultation with all the railway adminis- 
trations, it was decided that, except with the special per- 
mission of the Government of India, only British Standard 
rail sections should be used for new lines and for extensive 
renewals when new rails were provided. The standardisa- 
tion of fish-plates, as far as may be practically desirable, 
was also under discussion. 


FUEL. 


The possibility that the quantity of first-class coal 
in India might prove to be limited caused the Railway 
Board t® institute investigations regarding the more 
extensive use of second-class coal by railways. A report 
by Mr. A. J. Chase, of the North-Western Railway, on the 
subject is under consideration. 

The developments in the use of pulverised coal in loco- 
motives were being watched attentively. The possibility 
of burning powdered coal under Indian conditions was 
already established, and the preliminary trials made in 
India by the Great Indian Peninsula Railway mentioned 
in the last report—Tur ENornerr, April 4th, 1919— 
indicated that when the proper degree of pulverisation and 
dryness were attained it would be possible to utilise the 
lowest grades of Indian coal in this manner. 

At the close of the year 1918-19 the North-Western 
Railway had altogether 112 locomotives burning oil fuel. 
Good progress had been made with the permanent arrange- 
ments necessitated by the adoption of oil fuel on the 
Karachi district. A pipe line had been laid, which would 
enable the storage tanks at Karachi to be filled direct from 
the tank steamers at Kiamari, 64 miles distant. 





MISCELLANEOUS. 


It was announced in the Imperial Legislative Council 
on March 7th, 1919, that as soon as convenient after the 
termination of the war an inquiry would be instituted into 
the desirability or otherwise, on financial and adminis- 
trative grounds, of modifying the present management of 
Indian State-owned railways, either by substitution of 
management by companies domiciled in India or by 
extension of one or other of the existing systems. A 
special committee will investigate and report on the sub- 
ject during the winter of 1920-21. 

Experiments were still in hand, under Mr. H. 8. Sales, 
of the North-Western Railway, as to bridge tests. A 
second meeting of the Indian Railway Bridge Committee 
was held in November, 1918, to receive the views of the 
various railway authorities regarding standards of loading 
and to present a draft series of revised rules which covered 
more ground than the original rules, in that they included 
in their scope masonry arches, ferro-concrete bridges, 
timber girders and trestles. Since that meeting much 
valuable preliminary work has been done by Mr. Sales and 
Mr. Lloyd-Jones, of the Nizam’s Railway, in collaboration, 
and it was hoped that this might be followed up by deput- 
ing a special officer to consult the highest British and 
American authorities on the subject of the experiments 
and the best instruments required to carry thein out. 

The supply of wooden sleepers of durable timber which 
can be used untreated was gradually increasing in diffi- 
culty. The position was made more difficult by demands 
for railways in theatres of war having to be met from such 
stocks as railways had on hand and from current supplies. 
The practical impossibility of obtaining pressed steel 
sleepers and the shortage of pig iron and steel sections for 
the manufacture of cast iron sleepers added to the obstacles 
which railways had to surmount in maintaining their 
track under a greatly increased traffic. The report 
observes that “‘ it is entirely creditable to the engineering 
staff that this was successfully accomplished and the 
necessity of imposing widespread speed restrictions 
avoided.” 

The constantly increasing cost of sal and deodar 
sleepers had reached a level at which it was reckoned that 
treated sleepers could compete, and as a start arrangements 
were in hand for the installation by the North-Western 
Railway of a creosoting plant capable of treating 300,000 
sleepers per annum. 

Several railways. were making, trials with various types 
of concrete sleepers, but it was too early to express any 
opinion as to the future of these in India. 








COLLIERY HEADWORKS. 





The three mines of the Consolidation Coal Company 
in West Virginia are served by a steel tipple or head-house 
with duplicate equipment for the sorting, screening, and 
loading of 5000 tons per eight-hour working day. These 
are drift mines, and the coal is brought to the tipple in 
trains of mine cars having a capacity of 3} tons each, the 
trains being made up with a maximum of forty cars. The 
mine engine sets the cars over a trip feeder consisting of 
a heavy chain of 12in. pitch having hinged dogs at 12ft. 
intervals, these dogs engaging stops on the ears. This 
feeder moves the cars at the rate of three per minute over 
the automatic sea!es, and they then run by gravity to the 
point of discharge. They continue on to another chain 
feeder which moves them to a siding ready for return to 
the mine. The coal from the cars tatls into an 8-ton bin 
having two reciprocating feeders, which each deliver coal 
to an apron conveyor at the rate of 300 tons per hour. 
This convevor is 3}ft. wide, consisting of overiapping pans 
carried by side chains of 15in. pitch and travelling on small 
whee!s. The conveyors extend 300ft. to the screening house, 
where they discharge the coal upon shaker screens, which 
separate the coal into four classes. Picking tab‘es are 
placed over the egg and lump piles, and the refuse from 
these tables is delivered to a chute which loads a bin 
from which refuse cars are charged. Inclined chutes 
extend across four lines of rails, and have counterbalanced 
jibs for loading the coal into railway wagons. A cross 
conveyor also provides for mixing the grades of coal if 
desired. Most of the coal! is handied in open wagons, but 
for closed wagons there is a loader which enters the side 
door and deposits coal at both ends of the wagon. 








In an exhaustive report-—Bulletin No. 2, 1919, British 
Columbia Department of Mines—on the commercial 
possibilities of electric smelting of iron ores in British 
Columbia, Dr. Stansfield refers to Swedish practice at 
the time of his visit to that country in 1914. In the 
Swedish furnaces the electrodes used were 24in. in diameter 
and 4ft. or 5ft. in length. They had threaded ends for 
the addition of fresh lengths, were of amorphous earbon, 
and cost about 4cents per pound. When making white pig 
iron from high-class ores the electrode consumption was 
about 10 Ib. to 15 1b. per ton of pig iron, thus costing about 
50 cents per ton of product. In melting lower grade ores 
for foundry iron Dr. Stansfield considers that the consump- 
tion might be from 15 1b. to 20 lb., and that at the present 
prices in Columbia this would mean about 1.50 dols. per 
ton of pig. A furnace of 3000 kilowatts uses six of these 
24in. electrodes. The cost of making pig iron in the 
Swedish furnace for a large plant of an annual capacity of 
60,000 tons of white iron works out, according to Electre- 
Metals, at 11.50 dols. per ton, showing what can be done 
under exceptionally favourable circumstances. Dr. Stans- 
field's estimate for a British Columbian plant in 1918, with 
an output of 27,000 tons of grey iron per annum, is from 
29.75 dols. to a minimum of 23.90 dols. per ton. In pit 
furnaces—10,000-kilowatt plant—one long ton of foundry 
iron would cost about 36.81 dols. The cost per long ton 
of blast-furnace pig iron works out at 25.95 dols. per ton, 
showing that there does not appear to be any reason why 
electric furnace irom should cost more than blast-furnace 
iron under the conditions existing on the Columbia coast, 
providing that. power can be had at 15 dols. or less 
per E.H.P.-year. 
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The Aero-Pulveriser. 


THE name of “‘ Aero-Pulveriser ’’ is applied by its intro- 
ducer—the Powdered Fuel Plant Company, Limited, of 
47, Victoria-street, Westminster, S.W. 1—to a machine 
which, in one self-contained unit, reduces coal to the 
requisite fineness for burning in furnaces, &c., and also 
feeds it into the furnace. Only one source of motion, be 
it an electric motor or what not, is required to operate 
the whole of the pulverising and firing system. With 
the ‘‘ Aero,”’ to eall it so for shortness, the coal is used 
as soon as it is powdered, being passed direct from the 
machine to the furnace, and no provision has to be made 
for storage. Furthermore, unless the raw coal is exces- 
sively wet, there is no necessity for drying it prior to 
grinding. Pulverisation can, we are assured, be perfectly 
performed when the moisture content is as much as 
6 per cent. To go above that point is not considered 
advisable, but if the coal, as received, contains more than 
that figure, it is generally found that simply stacking it 
for twenty-four hours or so in the neighbourhood of the 
furnace which, when powdered, it is destined to feed, 
will reduce the moisture by the requisite amount. In 
ordinary cases, therefore, it is not necessary to install 
@ separate drying plant. While it is preferable that the 
size of coal supplied to the machine should be such that 
the whole of the fuel will pass through a gin. mesh sieve 
or riddle, lumps as large as lin. cube can be dealt with 
satisfactorily. If the coal is larger in size than that, it 
must be crushed before it is fed into the machine. 

With so much introduction we can proceed to discuss 
the construction of the apparatus itself, and with that 
object would refer to the illustration above which 
shows the pulveriser with the upper half of its casing hinged 
back. As will be observed, the casing is divided into 
compartments, the number of compartments varying 
with the size of the plant. In each compartment there 
revolves, at high speed, a disc paddle furnished with a 
series of hard steel paddle blades. The paddles are all 
keyed to a horizontal shaft, which passes from end to 
end of the machine through all the compartments and 
revolves in two bearings, one at each end. A final com- 
partment contains a series of fan blades, whicly are also 
mounted on and revolve with the shaft carrying the 
paddles. At the end of the machine remote from the 
fan there is an adjustable air inlet, and by altering the 
area of the orifice of that inlet the amount of air sucked 





























feeding is performed by means of an adjustable revolving 
table, the upper part of which consists of a cone which 
projects upwards into a hopper in the form of a sleeve. 
By raising or lowering the sleeve, the amount of coal 





es 


roughened with the object of providing a grip on the cog) 
|so that there may be no sticking of the latter in the 
| annular space betweon the sleeve and the cone. The 
| cone with its flange is revolved through gearing, whic}, 
is driven by belt from the end of the main shaft. Th, 
| coal as it is delivered falls down into the first compart. 
| ment of the pulveriser, and is subjected to the beating 
| action of the paddle blades. Some idea of the treatmen;, 
| it undergoes may be gauged from the facts that each of 
the paddles has from six to eight blades, and that the 
paddles revolve at from 1450 to 2050 revolutions per 
| minute, according to the size of the machine. We may here 
say that at present the pulveriser is built in five sizes 
| and that the capacities of, and the horse-power required 
by, those sizes are shown in the following table :- 


Size of machine ost A B. Dd. F. G. 
Capacity in lb. of soft 
coal per hour -- 600 .. 1000 .. 2000 .. 3000 .. 5000 
Horse-power required 
at normal capacity ie i. 30°... -.. 6 
| Horse-power of motor 
recommended se | AEs 26 .. 40... 50 .. = 90 
Revolutions per min. 2050 .. 1750 .. 1550 .. 1450 .. 1459 


The ‘“‘ Aero”’ is intended for use on the unit system, one 
mill to each furnace or boiler fired. 

The diameters of the paddles and their blades is not so 
great as that of the compartments in which they revolve, 
there being about fin. in clearance all round. There is 
therefore no grinding action between the blades and the 
casing, the pulverising being entirely done by a beating 
or impact action. As more and more coal is fed into it, 
the first compartment is gradually filled until the partly 
powdered coal overflows the division piece into the second 
compartment, and so on from compartment to compart- 
ment. During the whole process, air is being sucked 
through the machine by means of the fan, and the most 
finely ground coal is carried away by the current. It will 
be realised, therefore, how the strength of the current 
determines the fineness to which the coal is ground. As 
the supply of air from the inlet in question is capable of 
variation, it will be understood that the degree of pul- 
verisation is also controllable. By the time that the coal 
has reached the final compartment, it has all been reduced 
to the required fineness, and the overflow from that 
compartment is in a condition to be caught by the air 
and delivered direet to the burners. 

In the engraving, it will be observed by examining tlie 
hinged back casing that there is a small compartment 
between the three pulverising compartments and the 
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FIG. 1—HEATING FURNACE 




































WITE AERO-PULVERISER 

















through by the fan, and hence the fineness of the dust 
delivered from the pulveriser, can be determined. 











FIG. 2—PUDDLING FURNACE WITH AERO-PULVERISER 


passing to the pulveriser from the hopper can be controlled, | fan compartment. 
The coal can either be charged into the hopper by hand or | more air to the apparatus, and the additional air so pro- 

It is also at the end of the machine remote from the fan | in any other convenient manner. 
that the coal is fed into the pulveriser. The operation of | volving cone is a circular flange, the upper face of which is | into the distribution system. 


At the base of the re- | v 
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two sources mentioned may, it is explained, be kept below 
the amount required theoretically to support combustion 
in relation to the amount of coal passing through, The 
additional volume of air necessary to support the com- 
bustion of the coal is induced at the burner. It is remarked, 
however, that, even if the mixture in the distributing 
pipe were such as to be inflammable, the speed at which 
the mingled coal and air traverse the piping is such that 
all chance of back firing is precluded, 

The aero-pulveriser has, we understand, been success- 
fully employed for the firing of furnaces of various types, 
as well as water-tube boilers. We are enabled to show in 
Figs. 1 and 2 its application to puddling and heating 
furnaces, The arrangement in both cases is so clear that 
no detailed explanation is necessary. In the case of the 
heating furnace the plant is actually in operation, while 
in the case of the puddling furnace the plant illustrated 
is in course of construction. 

As to the nature of the coal which can be satisfactorily 
dealt with in installations provided with this pulveriser, 
it appearently varies within wide limits. We are given to 
understand that coal with as low a volatile content as 
7 per cent. is being successfully employed. Coal with an 
ash content of even as high as 45 per cent. has also been 
used successfully. Indeed, it is claimed that one of the 
chief merits of the machine and the system is that coal of 
an inferior quality, and even dust, can be used satis- 
factorily. Further claims are that there is a reduction 
of some 35 per cent. in consumption, as compared with 
solid fuel to obtain the same result ; that the output of.a 
given heating or puddling furnace may be increased with 
it about 30 per cent.; that heavy oxidation during heating 
is done away with, the finished product being improved 
in quality ; that it is easy to maintain equality of tem- 
verature ; that standby losses are eliminated, and the 
cost of labour reduced by replacing skilled by semi- 
skilled labour. 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Bar Iron Advanced 30s. to £2 per Ton. 


Tue South Staffordshire bar makers, after con- 
ferring with other bodies affiliated with the Federation, 
have notified an advance of £2 in the basis, which thus 
becomes £26 10s. for unmarked bars. This covers delivery 
in the district in some cases, but not in all. The new 
standard for marked bars will be £29 net at works, which 
is an advance of 30s. per ton. As already announeed, 
iron strip is advanced to £27 10s. minimum. ‘These move- 
ments under-represent the strength of the market. Strip 
makers have done business this week at £1 above the new 
basis. Pressure for material, crude and finished, is so great 
that price is not the first consideration. The new move- 
ments are the direct outcome of the 5s. rise in furnace 
cokes, allowed as compensation for the sacrifice on the 
part of the coke producers of remunerative export trade. 
For any unsold material which they can deliver at once 
manufactured iron producers can obtain a substantial 
premium on the market price. Nearly all business is sub- 
ject to any advance which may take effect before com- 
pletion. Iron gas tube strip is said to be selling at £28 10s., 
and some as high as £30. Puddled iron has not been moved 
from the £19 10s. to £20 quotation, but that is purely 
nominal, as makers are offering nothing until they have 
ascertained what next month’s prices will be. Plain black 
sheets, doubles, are selling at between £45 and £48; some 
makers, in fact, claim to have obtained substantially 
higher figures where they were able to sell from stock. 
A few orders of galvanised sheets are being taken at 
£53 to £54, although in South Wales as much as £56 is being 
quoted. Large orders under this head and from foreign 
sources for all kinds of wrought iron are being peremptorily 
turned down. It is very difficult to place orders for gal- 
vanised sheets, in view of the inadequate production, 
combined with the high price and scarce supply, of sheet 
bars. Large offers of foreign business are being refused 
by the finished ironmasters, the home demands being of 
themselves far beyond the capacity of the mills. One sheet 
firm has sufficient orders to keep it employed for the next 
six months, and all new business is being refused. 


Danger of High Iron and Steel Prices. 


An important pronouncement upon the danger 
of extreme iron and steel prices, singularly corroborative 
of some. remarks I made under the head of ‘‘ Wildness on 
the Iron Exchanges ” in the opening of my weekly letter 
in THe ENGINEER of February 13th, has just been made 
by Mr. F. C. Ryland, a member of one of the largest firms 
of iron and steel and coke brokers in Birmingham, Speak- 
ing as the Chairman of the Birmingham Exchange. he said 
that the continued increases in prices were serious from 
every point of view. Those who had had a long iron trade 
experience would realise that the markets were reaching 
dangerous heights, They were serious because the rising 
quotations, due, he believed, as much, if not more, to 
greater cost than to larger profits, naturally carried with 
them higher wages, which, again, meant added cost, “ and 
so the vicious circle continued.” ‘These repeated advances 
were dangerous, because we did not know the real position 
in the United States or Germany. From both these 
producers we must expect serious competition, and action 
which sooner or later would gravely affect the British iron 
market. A few years before the war the American and 
German markets as sources of supply were closed to us 
for a time, and prices here advanced several pounds per 
ton. Then, whilst our buyers, who looked at the position 
through rosy glasses, were buying freely, large sales of 
steel billets and sheet bars were suddenly made, principally 
by Germany, at 30s. to £2 per ton under English prices, 
and our market was broken. History repeated itself in 
the iron and steel trades, and, whilst he acknowledged 
that the wotld’s position as between then and now was 
very different, the position, after all, was. somewhat 
similar, Steel wire rods were being sold here at £19 10s., 





when the Americans suddenly turned their attention to 
their home market, and our price was advanced to £21 10s. 
early in Deeember. Since then it had been advanced by 
stages until to-day it was £29 10s. ‘‘ When it suited the 
magnates of the trade in the United States they would 
sell in this market, and in large blocks, and our prices 
would have to be modified. Indeed, they were to-day 
offering for July delivery.’ I may supplement Mr. 
Ryland’s remarks by the criticism that current high prices 
on the Birmingham and ‘other British iron and steel 
exchanges are largely the result of famine conditions attach- 
ing to supplies. This cardinal cause in the present situa- 
tion is often overlooked. Yet it is of the utmost importance. 
Judgment of iron and steel makers which is indulged 
without this fact being borne in mind is likely to be unjust. 
In any case, it must be unsound. The scarcity of supplies 
is not a matter which can be charged against the mill- 
owners. They are not responsible for the current insuffi- 
ciency of puddled iron and steel billet and steel bar output. 
It is a matter which the workers more than any other class 
must be charged with control. In respect of puddled 
iron output the fault must be laid at the door of scarcity 
of puddling labour the kingdom over. Hastily scanned, 
the Birmingham iron market to-day might present to an 
outsider an imagined notable object, lesson in ‘‘ profiteer- 
ing.’’ As a matter of fact, however, as I have just attempted 
to show, this is not a just view of the position. In fairness 
to the great bulk of Midland iron and steel masters; the 
considered statement which I have just made in their 
defence must be remembered. Not only on home account. 
but from the markets of Europe, and from all the overseas 
countries of the world, orders are pouring in in exceeding 
greater volume than it is possible to supply. This state 
of things runs side by side with a vtritable famine in pro- 
duction. Undeniably the situation to-day of extreme iron 
and steel prices can hardly be avoided. When three—aye, 
five—-buyers are at the door clamouring for one consumer’s 
supplies, and each is willing to outbid the other in a matter 
of premiums, ‘‘if only delivery can be made,’’ nothing 
but dear quotations can operate. The fact that India has 
recommenced buying iron and steel in large quantities 
has occasioned considerable satisfaction. It is under- 
stpod that during the last few days cables ordering material 
without price limits have been pouring into merchants’ 
offices, and there is little question that at the moment 
India is our best export market for iron and steel. India 
is a market that gives even the most experienced sellers 
many surprises at times, In spite of the fact that condi- 
tions have pointed to good trade with India for some 
time, the native is a keen buyer, and changes in the 
matter of prices are always very keenly watched by Indian 
consumers. 


The Ascending Raw Iron Market. 


The levelling up of prices begun a fortnight ago 
has continued. Pig iron all round is from 5s. to 7s. 6d. 
dearer than two weeks ago, and smelters give notice to a 
further advance in April. Ordinary forge and foundry 
irons in South Staffordshire have been put up 7s. 6d., and 
a further advance of indefinite amount is to be made at 
the end of the month. I was able to announce in the 
‘* Late News’”’ column last week that Derbyshire pig iron, 
which sells largely here, has been advanced ds. per ton 
from the lst of this month, with a further 3s. per ton from 
April Ist. It is. however, specified that the latter advance 
will. be applied to such contracts as are then still in course 
of execution. The somewhat smaller Derbyshire pig iron 
advance, in comparison with other districts, is attributed 
to the fact that Derbyshire imposed prices relatively 
higher than the competing districts of Northamptonshire 
and Staffordshire before the latter joined the upward 
movement. Open market rates may be styled this week 
as about :—South Staffordshire part-mine forge, 212s. 6d.; 
No. 3 foundry, 220s ; cold blast, 315s.; Northamptonshire 
forge, 167s. 6d. to 190s.; No. 3 foundry, 192s. 6d.; No. 2, 
195s.; No. 1, 197s. 7d.; Derbyshire grey forge, 197s. 6d.; 
No. 3, 210s.; No. 2, 212s. 6d. No. 1, 215s. net at makers’ 
works. 


Further Steel ‘Price Advances, 


The rise of £2 in Scotch manufactured. steel 
makes a substantial increase in prices fairly imminent by 
Midland steel makers also. The scarcity of billets has 
been intensified by the fact that sheet bars can now be 
sold at £30 per ton, and there is still a great inducement 
to turn them out from the mills instead of billets. It is 
rumoured on ’Change this week that a Birmingham agent 
who endeavoured to place an order for 5000 tons of billets 
with a Lancashire steel firm was informed that no such 
order could be entertained for sveral months to come. 
In view of the higher prices which sheet bars are able to 
command, many of the billet mills have again been turned 
on to that class of production. The result is that small 
bars and other productions dependent on billets, have 
become scarcer and proportionately high in price. It is 
very difficult now to get aeceptance of such orders. Follow- 
ing @ recent advance of £4 in mild steel, wire rods have 
firmed up to £29.10s. delivered in this district from Lanca- 
shire, and a further rise in the finished article of 30s. per 
ton is now foreshadowed. Tinned mattress wire is up 
£2 10s, Soft billets are quoted at from £24 10s. to £25, 
and sheet bars at £29 and upwards. There are few parcels 
to be had, Current steel quotations may be given as :— 
Hoops, £31 10s.; angles, £21 10s.; tees, £21 10s.; joists, 
£20 10s., minimum ; ship, bridge, and tank plates, £24 5s., 
jin. and upwards, to £31, according to size; boiler plates, 
£28 10s. at makers’ works. A quotation for pickled and 
close annealed sheets of South Wales manufacture was 
given this (Thursday) afternoon in Birmingham at £56, 
which is a big advance on recent rates. 


Steel Expectations of America and Germany. 


Midland consumers. are hoping that, in view of 
the rapid rise in price and the more favourable rate of 
exchange, it may become possible to@sume the buying 
of steel from America. A few deliveries have yet to be 
made on steel contracts placed in America in the autumn 
of last year. Some good lots of American billets are this 
week reported to have arrived in the Mersey, but owing 
to dock congestion and railway troubles 4 is impossible 
to get deliveries of them, although one of these cargoes has 





been in port some six weeks. This material was bought 
favourably, and would be a boon to the Midland purchaser 
concerned if he could obtain it. Reports are current from 
the London Iron Exchange of German offers of steel at 
prices substantially lower than British figures. But these 
offers do not appear to have reached this district. Indeed, 
middlemen’s local experience is that German salesmen 
have lately been quoting higher prices than British. But 
our late enemies offer the temptation to make delivery, 
and at a fixed price—conditions which Birmingham 
merchants have scarcely been able to suggest. 


Wrought Iron Tube Prices. 


A rise in wrought iron and steel tubes brought 
about by a reduction of 5 per cent. on the net in discounts 
is announced. 


The Engineers’ Wages Award. 


Much importance attaches to the award of the 
Industrial Court in London, on the application of the trade 
unions connected with the engineering trades, under which 
the operatives are awarded an advance of 6s. a week on 
time rates and of 15 per cent. on piecework rates. Hali 
the advance will be due on April Ist, and the remainder 
on June Ist. The application by the unions was for an 
advance of 15s. per week to men and 10s. a week to youths 
and boys.. The authority for considering wages advances 
was previously the. Committee on Production, and later 
the Interim Court of Arbitration. These bodies no longer 
exist, having been superseded by the Industrial Court. 
The Court now holds that the men’s claim on the ground 
of the cost of living fails. It hints out that, while during 
the war it was proper to take into count the cost of living 
as the principal determinant of wages, other consideraticns 
now arise. Remuneration should now depend on the value 
of the work done, and that that depends on the state of the 
market. The award adds that the engineering trade is 
exceptionally busy owing to the need for repairing war 
wastage. The payment rates of the men have, it is 
remarked, apart from advances to meet the inereased cost 
of living, remained un¢hanged for several years, as con- 
cerns the relationship between wages in the engineering 
industry and those in other trades. It is now desirable 
to stabilise the position of the industry for a considerable 


period. 
Brassworkers’ New Wage Claim. 


Dissatisfaction exists among the members of the 
Redditch branch of the Brassworkers’ Union with the 
recent award. It has been decided to accept it, but to 
apply for a further increase of 2d. per hour from the present 
rates for men over eighteen, with a corresponding advance 
to pieceworkers, and 1d. an hour for workers under eighteen. 


Sheet Metal Workers Combine. 


The sheet metal workers, who constitute one of 
the oldest trade organisations in the country, and have a 
membership of between 15,000 and 20,000, have for some 
time been agitating to amalgamate all their branches into 
one national union. A ballot is now taking place, and it 
seems probable that the new scheme will be adopted. 


Changed Situation of Mines Nationalisation. 


Much satisfaction has been created in this district 
by the vote of the Trade Union Congress giving the quietus 
to the dangerous threat of the miners respecting “‘ direct 
action.’’ 1t is thought here, however, that, gratifying 
as the decision is, one thing is certain, viz., that the present 
system of mining control and administration has outlived 
its day. The Trade Union Congress by its decision has 
hastened a change of some sort. The future of our coal 
supplies now becomes a national question. Neither the 
duty nor the right to convince the public as to the accept- 
arice or non-acceptance of any proposal rests with the 
miners. It is a business proposition. It was as a business 
proposition that Mr. Justice Sankey approached it when 
he said, *‘ Coal mining is our national key industry, upon 
which nearly all other industries depend.’’ .Whether we 
accept Mr. Justice Sankey’s conclusions or not is another 
matter. Referring to the human element in the case, the 
conditions under which the miners work are a moral con- 
sideration, and must be taken into account. But the 
mistake all round up to now has been based on the assump- 
tion that this is a controversy between miners and mine- 
owners, and that the general public are but onlookers, or 
at best arbitrators. The Trade Union Congress, by dealing 
with the question in a broader sense, has taken one step 
in the right direction. It is something more than a 
workers’ question. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets for iron and steel remain very 
strong, and with a demand far exceeding the supply in 
all. departments, but there is a more irregular feeling in 
the non-ferrous metal markets, and some amount of 
uncertainty exists as to the immediate future. The 
general engineering demand for both classes of metal 
seems to increasing, and that is what might naturally 
be expected now that the shortage of castings is being 
relieved. The activity of engineering work has, however, 
not fully recovered from the effects of the four months’ 
break in the output of iron castings. That break was 
was not, of course, absolute all over the country. Work 
went on in Scotland and some classes of work were carried 
on in the Manchester district, but the present condition 
of the engineering trade is attributable to the moulders’ 
strike. There is now the question of dearer fuel to be faced, 
and it is not easy to see to what extent it will affect 
prices. The enormous difference between home and 
export prices for fuel will have to be faced some time or 
other, and it is clear that a great disturbance must take 
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place when it is faced, apart from any question as to coal- 
miners’ wages. 


Metals. 


The copper market has been gradually recovering 
from the slump which took place recently, and which was 
attributed in some quarters to the rise in the American 
exchange. The writer's theory that there was some 
speculative manceuvre concealed in this slump. is’ not 
shaken at present, although it is true that a very great 
further improvement in the exchange might delay the 
rise in copper prices here while American producers were 
engaged in diminishing their stocks. A rise in the exchange 
to 4 dols., which is quite within the bounds of possibility, 
would probably induee America to sell: here more freely. 
It is thought, in the market, that the recent fall instandard 
has got rid of a good many weak speculators, and this 
was perhaps the objectof.it; anc that.the actual pei ition 
in the standard copper market is now much sounder than 
it was. This is, of course, what is required if a successful 
‘bull’ campaign is to be initiated. ‘The movement in 
copper has not made very much difference to the prices 
for copper sheets and copper and brass tubes. 
sheets were put down from £173 to £168, but the total 
fall in standard copper was from £122 to £105. Tubes 
were reduced altogether by Id. per 1b.—£9 6s. $d. per ton. 
Are we to understand that in all cases of reduction that 
in the manufactured article is only to be one-third, or at 
most one-half, of that in the raw copper ?) Of * 
the margins for manufacture are, and have been for a 
long time, far too great ; but if this principle is earried 
out, they will become greater as the price of ‘the raw 
metal recedes. It is not a matter of immediate moment, 
because prices are not likely to recede much just at present, 
but it will become -very interesting by and by to all 
consumers. The slump in the market for tin seems to be 
passing away more quickly than in the ease of copper, 
but, of course, we are yet a long way below the highest 
prices reached. What isa little surprising is that American 
consumers are still holding off the market, although one 
might have thought that if they wanted the metal they 
would have taken advantage of the time when in the 
London market tin could have been bought at £372 per 
ton. Of course, they could not buy direct from the East 
at anything near that price. The rapid movements in 
the tin market have been rather disconcerting for mer- 
chants in Manchester, but tin is always a very risky market 
for those who do a genuine merchant trade...Spelter has 
also been affected by the improvement in the value of 
the pound sterling in terms of American dollars. It is 
perhaps doubtful whether much American spelter can 
be thrown on this market, especially as the domestic 
consumption on the other side is growing, and one does 
not look for German spelter here. Probably prices’ will 
keep between £54 and £60 per ton for some considerable 
time. Those optimists who expected to see lead advance 
to £60 per ton are still waiting for the fruition:of their 
hopes. There was a revival of buying after the fall had 
taken place, but it is said that the supply of the metal 
for immediate needs is fairly good. The American market 
has been stronger, and there is no favourable news yet 
with regard to the Broken Hill strike. 





Pig Iron. 


The scarcity in pig iron continues, and on the 
Manchester Exchange most fixed prices seem to be with- 
drawn. Last week Derbyshire iron for delivery up to 
end of April could be bought at £11 here, but this week 
buyers of Derbyshire have to submit to the usual clause 
as to advance of the price, if necessary, at time of delivery. 
Prices for Staffordshire and Northamptonshire were 
uncertain, but in no case was there anything below £11 
per ton. One came across a few trucks of Lincolnshire 
foundry iron, but the price asked for this was equal to 
£11 10s. delivered. Scotch No. 3 and hematite pig iron 
were unchanged at £13 5s. and £14 to £14 5s. respectively. 
Ono did not meet with any Cleveland iron at the new price 
—equal to £10 13s. delivered here—and there seems to 
be no probability of this. 

Finished Material. 

The tendency in finished steel is still upwards, 
and the prices vary to @ greater extent. Steel bars are 
quoted variously from £23 up to £27 per ton, and steel 
ship plates at £24 to £28, but the latter are very scarce. 
There is talk of much higher prices for steel, and as billets 
have been quoted at over £22, one cannot be surprised. 
Basie pig iron is now quoted at £11 15s. to £12 at the fur- 
naces, and on this basis the lower prices for finished steel 
are not extravagant. 


Scrap. 


There is some improvement in the feeling as 
regards scrap, but with the exeeption of heavy wrought 
scrap there is not much actual business. One of the large 
consumers of heavy wrought serap.is now offering to buy 
at £10 5s. per ton delivered, instead of £9 5s., and this 
will probably mean thatyall the others will very soon 
come up to the same figure..; Iren manufacturers ;want 
the material and can well afford to pay the higher price 
for it.. Castscrap is not selling very freely yet, but dealers 
are now trying to get £9 per ton for it, and as*commion 
pig iron costs £11 and over, with only a very small aupply. 
it seems probable that £9 and more will soon be paid fr 
for the scrap. There is still a large supply of heavy steel 
melting scrap on the market, but the-rise in the prices of 
basic pig iron—and, im fact, of all steel-making material 
should soon begin to strengthen the market for’ steel 
scrap, and force the price up to a certain extent.’ Pur- 
chases could have been made this week at’ about’ £9 
per ton. 


Manchester Chamber of Commerce. 


The Railway Sub-committee of this Chamber has 
drawn up a scheme for the control and administration of 
the railways of the United Kingdom, in reply to ‘the 
request of the Ministry of Transport for an éxpression of 
opinion. The scheme briefly embodies suggestions that a 


and that’ local advisory committees should be established 
to make recommendations to the tribunal, which should 
have power to fix rates, fares, tolls, dues, and all other 
charges: It is suggested that railway rates should be on 
a@ continuous mil basis, as though for one railway 
throughout the kingdom, and that they should be based 
on a short ton of 2000 1b, charged in pence per 1001b. 


Co-partnership in Engineering Works. 


In connection with the réconstruction of the 


eton, near Rochdale, are about to take the opportunity 

‘of creating a large block of ordinary shares, to be called 
~*~ Shares,”’ which will receive the same dividend 
and carry the same voting rights as the other ordinary 
shares, but which can only be held by the company’s 
. In the event of a holder leaving the com- 


employee at a price fixed by the directors. An interesting 
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of the welfare work introduced ‘in the early days of the 
war, and it must remain closely associated with it; but 
my point is that/if workers, particularly the younger ones, 
are taught to become good sports in the field there is hope 
of their cultivating the same spirit in the workshops, and 
if that were done we should be brought appreciably nearey 
the time when confidence between employer and employed 
will be established and production experience a big uplift, 
To be in the least bit antagonistic to the employing class oy 
to hold back production represents the worst possible 
policy for the workers, for the former are constantly 


nae soe 5 the directors of John Ormerod and Sons, | evidencing’ their desire to work in harmony ‘with the 


employees, who should see—if they are not purblind—-that 
increased production brings grist to their particular mil), 
How to Increase Production. 


Speaking of production reminds me of a loca) 
é¢ompetition in which I am interesting myself. Ten indus. 


+ ‘ 5 i th 
3 a com hae Ce hee ese 2 Me onl 8 tries—all steel with the exception of coal and glass— have 

















‘the purchase of these shares by the workpeople. 
to be paid at the rate of 6d. per 
and managers 500 shares. 


Barrow-in-Furness, Thursday. 


Hematites. 


feature of the scheme is the means provided to oe 
Inste 

of paying for the shares in full, the directors will accept 
5s. per pound share on application, and the balance is 
share per month. The 
ordinary workman will have the opportunity of applying 
for 100 shares, a charge hand 200 shares, a foreman 300, 


/ question at present. Local 
steel 


There is plen 
hematite pig iron tratle of North Lancashire and Cumber- 
land, and a good volume of iron is being smelted, but the 
total output is not sufficient to satisfy the demands of 
home users, ‘and business on rt account is out of the 
are very heavy, for both 
makers at Barrow and at Workington want good 
and regular supplies, and a big proportion of the make 
at the two places is quickly absorbed. Local ironfounders 
are also t 


as fast as transport facilities will allow. Little iron is 


orders. Prices are steady, with parcels of mixed numbers 


been named and postcard replies to the query : ** How may 
production be increased ?’’ are invited from anyone 
engaged in the trades indicated, whether as employer or 
employed. ‘The eompetition, whieh elores to-morrow 

Saturday—.is an attempt to turn to practical use sonie of the 
ideas which workers occasionally entertain’ but seldom 
express, for one reason or another—perhaps beeause they 
would stand a poor chance of being listened to— and which, 
ata time like this, may possibly contain the germ of a 
valuable solution, The replies have been coming in fairly 
well, and later on I may be able to indicate a few of the 
best suggestions made in the various branches of the ste} 


i ty of industrial activity in the | trade dealt with. 


Employers and Nationalisation. 


In the meantime it is interesting to note the 


emphatic manner in which a number of the leading 
directors here have 
socialistic doctrine of nationalisation. 
Mr. P. B. Brown, nd, Mr. .Wm, Clark—of Cammells, 
i ; ; Hadfields, and Viellets ‘ 
ng good supplies, having a lot of leeway to ’ : Aug 
ide account deliveri : other well-known local _ industrialists, 
Sie emake Se ead cient cera committee formed in Sheffield to Bae up with the general 
bei: t b i here 4 ity Of ti organisation to combat nationalication, have issued a 
ake “hootounhunios wistailaorihsinvene protckieg cocaine manifesto. This document, after observing that whilst 
but there is no disposition to accept contracts for delivery the demand is only being made at the moment regarding 
long ahead, and makers in the meantime are well off for coal mines, no. secret.is made,of the ambition to, treat 
: every branch of productiop in the same way, proceeds : 


themselves against the 
Mr. W. L. Hichens, 


respectively: with half a dozen 


representing a 


are at £13 5s. per ton net f.o.t. 


Iron Ore. 


of native ore at 52s. 6d. per 
ores are at 62s. 6d. per ton delivered. 


Steel. 


on Monday last on the double shift. 


are quoted at £22 10s. to £23 5s. per 
plates at £28 10s. per ton. 


Shipbuilding and Engineering. 


Cunard liners which are being built at Barrow: 


Fuel. 





SHEFFIELD. 
(From our own Correspondent. ) 
Capital and Labour. 


P. B. Brown, one of the ma 


of Bessemer iron at £12 5s. per ton, and special brands 


The demand for hematite iron ore is brisk 
throughout the district, and in some cases fuller deliveries 
are wanted. Prices are steady, with good average qualities 
ton net at mines and Spanish 


The general demand for steel is active, and 
makers hold some good orders for most sorts. Rails 
are the chief trade, and the mills at Barrow and Working- 
ton have been busy, although at Barrow the big rail mill 
eased down at the end of last week. It was engaged again 
The merchant mill 
is working on single shift, and the hoop department is 
busy, as well as are also the foundries. Rails of heavy 
section are at £21 5s. to £22 5s. per ton, and light rails 
ton. Billets are at 
£22 10s. per ton. There is nothing being done here in 
steel plates, with ship plates at £22 per ton and boiler 


There is activity in these trades. On Tuesday 
next Vickers Limited will launch the first of the two big 


For steam coal there is a brisk demand, and the 
quotation remains at 36s. per ton delivered. Coke is in 
strong request at 69s. per ton delivered for East Coast 
sorts. 


SPEAKING at & gathering here the other day, Mr. 
naging directors of Hadfields 


Limited, expressed the view that inereased 


he could attempt no prophecy, though I should say that | t 


Mr. Brown’s knowledge of the workers is exceeded by that | existing ordinary 


‘‘ We. wish to express our emphatic belief that reform 
eannot be furthered by any violent interference, with the 
basis of industrial production so as to replace it by 
‘ national ’ ownership and control.’’ The experience of the 
Bolsheviks is used. as an illustration of the point, and the 
manifesto continues: » ‘‘ Everything points to the con- 
clusion that nationalisation involves a harsh bureau- 
eratic tyranny at the top and serfdom at the bottcm. 
Thas nothing can make good the energy that is lost by the 
elimination of private enterprise and capital. After killing 
half the ‘ bourgeoisie’ the Bolsheviks are now inviting 
those who are left to return to the management of their 
factories at enormous. salaries. If the capitalistic system 
results in a better organisation of the collieries, so that the 
workers have more opportunities to earn money than they 
would under a nationalised system, it is worth the workers’ 
while to acquiesce in. the payment to the owners of a 
portion of the as profit.” From what I hear. 
however, the idea of nationalisation is making no strong 
appeal to the average worker, who does not really under- 
stand it, and therefore viewsit withsuspicion, Some ofthe 
miners I have heard frankly disavow the policy of their 
leaders, and big owners like Lord Aberconway have 
believed all along that. the movement would come to 
nothing. 

General Conditions. 


A prominent feature of the general trade con- 
ditions here is the manner in which the, demand for. rail- 
way steel and rolling stock is developing.. The home systems 
are in the market with much greater freedom now, and 
overseas demands are undiminished. Craven’s Railwa) 
i and Wagon Company is. very busy. indeed, for 
in addition to the big rolling stock contracts the company 
has recently booked, the South-Eastern and Chatham line 
has just, placed orders with the firm for 300 12-ton open 
wagons and 200 similar wagons of 10 tons capacity. 
Cammell, Lairds, who, by the way, have concluded arrange- 
ments with the Government for taking over the buildings 
which the firm specially erected for the Ministry of 
Munitions at ‘the’ ¢o y's *Oyelops and Uritmesthorpe 
Works, are extending their large new works at Penistone 
by the installation of atire plant. This department, which 
will be in close proximity to the new steel melting plant. 
is @ to be in operation during the next twelve 
months. The foundations are already being putin. The 
tire, axle, spring, and buffer orders now placed, with 
Sheffield firms are said to be on an enormous scale, and are 
still being received. Cammells report that the company’s 


roduction | new railway carriage ‘and wagon works at Nottingham 

would come when confidence between yer and | are making g 

employed was fully established. When'that would’ be | béing in hand, pany,is now proposing to. offer 
he remainder of its Soteuet i 


‘ood Fs i substantial contracts already 


ordinary shares at par to 
'y and preference shareholders in the pro- 


of no one in this distriet on the employers’ side. 


into a sports 


many firtns here have their own recreation grounds, though 
in @ large number of cases the employees have clubbed 
together and renf@8 land for sports purposes. Cammelis, 
I believe, ‘Yed the way with ‘an exéelfent ground—an 
absolute model 'for any firm desirous of establishing one— 
and the moverient is growing rapidly: 
attached now to over forty works; and ‘seventy-three 





central tribunal should be formed to advise the Ministry, 





arranged for the steelworks. The idea really arose out 


one influence, perhaps, that. might ‘hasten such a very 
desirable end, and I am not at all sure that Hadfields have 
tested its efficacy yet-—I mean the provision of ‘sports | 
grounds for employees: » What brings the matter to ‘my | 
mind is the official atinouncement by the directors of. 
Brown Bayley’s: Steel Works, Limited, that they have | 
bought out of the Sheffield estates of the late Duke of 
Norfolk 45 acres of ground with the idea of converting it 
ground.for, their employees-—-with whom the 
company has always been on very good terms. Not 


There are clubs 


teams play’ régularly” in’ ‘football’ and cricket leagues 


There is | portion of one new for every five shares held and to create 


500,000 new shares of £1 na Ni ing the total share 
éapital up to £4,500,000. The chairman of Brown. 
Bayley’ Steel Works, Limited, Mr. Robert Armitage. 
says that, whilst during the war the company was relying 
almost, entirely upon railway work, the peace, policy was 
to get more into Yahi with the actual users of the stee). 
The research laboratory and staff, he adds, have been 
brought into closer relationship with the. difficulties and 
troubles which all usérs find in steel, and in so doing they 
are improving the a cae and helping everybedy con- 
cerned. A Sheffield firm—G. P. Wincott, Limited—i- 
to coristruct for Lysaght’s works in South Wales a furnace 
of the gas-fired bogie type for annealing steel sheets, and 
it is said that thé furnace will be the second Jargest, of i1x 
kind in the country, As a matter of passing interest: it 
may be ni that a Sheffield iron and steel merchant-- 

Mr. Joseph Oxley—has recently bought from. the Surplus 
Disposal Board seven dle steamers, twelve steam 





launches, ‘nine tugs, and several barges, and the vessels 
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will be broken up in due course. Throughout the iron 
and steel trades in the Sheffield and Rotherham districts 
the utmost activity prevails, tirms being quite unable even 
to look at much of the business. being pressed upon.them. 
All kinds of special steels are in great demand, overseas 
puyers being, ready to give almost: anything to secure 
delivery..) Small tool makers could multiply their turn- 
over indefinitely had they the plant available, and all 
kinds of high-class steel tools are wanted in huge quan- 
tities. There are no idle crucible holes now. The cutlery 
trade boom continues unabated, and in stainless steel one 
of the most interesting developments is the enterprise being 
shown by # Sheftield firm, in increasing the number. of 
articles that can be made, from the new steel, which will 
sooner or later invade every department of manufactured 
stee! goods... The silver aud eleetro-plate trade, which is 
simply overwhelmed with orders, will be brought to a 
standstill.a week hence unless something can be done in 
the meantime to avert a strike, 


Views of the Chamber of Commerce. 


It is rather interesting to sean the review of 
Sheffield’s industries as issued by the Chamber of Com. 
merce, which is composed chiefly:of*iton and steel! men. 
In the course of its annual report the Chamber states 
that “‘ most of the local trades have for the last six months 
experienced a boom of such magnitude as could not have 
been supposed possible ten years ago. There are only a 
few exceptions to the rule. The armour plate, gun and 
shell plants have had little to do during the past: year, 
but where possible the machinery has been employed in 
other directions. At the present time the manufacturers 
are wrestling with a world-wide demand for their goods. 
The experience of a reduced working day has falsified the 
predictions of those who believed that the men would work 
harder and produce more if the hours of-labour were 
reduced. Many large employers state that not. only the 
weekly Output, but also the output per working ‘hour, is 
less than it was before the war. This state of things is 
regarded as a menace to the future of the city by letting 
in the foreign competitor. The branches of trade in 
which Germany was formerly pre-eminent, which were 
taken up in Sheffield during the war, havé made exééllent 
progress. Modern methods have been adopted whereby 
costs of production have been reduced to the minimum and 
prices of some of these articles must be regarded as very 
reasonable, when allowance is made for the high prices of 
materials and high labour rates. Foreign competition 
has not yet become a serious factor in the situation. Some 
kinds of German cutlery have made their appearance ; 
but, speaking generally, supplies of goods from that source 
are not yet considerable or constant. Sheffield has 
never begun a year with better prospects, and the only 
anxiety is lest il-considered- movements by-the organised 
workers should prevent the city from taking full advan- 
tage of the favourable situation.” Perhaps I might add 
that there have just recently been si of an improve- 
ment in the output per man, though the considerably 
shortened week militates against any appreciable increase 
in output, and also that some of the members of the 
Chamber, in the lighter steel trades, may be guilty of 
keeping production back by failing to equip their works 
with the most modern labour-saving machinery procurable. 
It is not always the men, though it is generally they, who 
are at fault. : 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Inefficient Railway Service. 


Tue discussion in the House of Commons last 
- week regarding the inéfficiency of the railway service, 
especially on the North-East Coast, and its paralysing 
effect upon industry, was very timely. The result, how- 
ever, has afforded little satisfaction: to the long-suffering 
commercial community in this important area. It was 
unfortunate that the Minister of Transport was unable to 
be present, in the House, but,.it is questionable whether 
he could have made out ® much better case than did Mr. 
Arthur Neal, who spoke for the Ministry. For some con- 
siderable time past the North-East Coast has been heavily 
hit as the result of the muddle in the transport service. 
From the experiences of traders during the past few weeks 
it is no exaggeration to say that instead of getting better, 
the position has gradually become worse. It was revealed 
during the discussion that North-East Coast. manufac- 
turers could have turned out 725,000 tons more goods last 
year, representing a value of £15,000,000, if the transport 
facilities had been adequate. It is especially deplorable 
that output should be so seriously checked at: the very 
time when those in authority are urging all concerned to 
increase production. What is the use of increasing produc- 
tion if the goods produced cannot be carried from the 
works ? That is what has been. happening for months 
past, “but remedial. steps are either tardy or lacking. 
Mr. Neal-stated that the Ministry had done everything in 
its powér’to improve the facilities on the North-East 
Coast. “If that is 80, the outlook is‘ very discouraging. 
After doing “‘ everything in its power,” the Ministry looks 
on ata state of things in which the North-Eastern Railway 
Com informs..certain firms that it is “‘ necessary to 
stop supplies of open goods and covered wagons .’’ entirely 
for six days, There is small wonder that the commercial 
community in this area has lost its patiénce and its con- 
fidence in the Ministry of Transport. 


hovel frowned : ; 


The recent big jump in Cleveland pig iron prices 
has proved no. bar to ,business... The trade, however, is 
in @ most deplorable position. \..Inquiries, for extensive 
quantities of pig iron are*pouring in, and in many of the 
consumers’ works the need for supplies is most pressing, 
yet makers, and merchants are quite unable to meet the 
demand, and. are having to turn down wholesale the pleas 
for.even modest deliveries, In fact, the shortage of pig 
iron is-so pronounced that the;export trade.has been 
practically cut off. The Cleveland/makers have always 
heen careful to ear-mark the great bulk of their output for 








the home trade, and they are now flatly refusing to con- 
sider any business with) neutrals.,, But even when these 
steps have been taken the needs of ‘home consumers are 
far in advance of the supply, and the view is gaining favour 
that some system’ of rationing would ‘be the most 
equitable method of’ dealing with such iron as becomes 
available for distribution.: ‘The real and only solution 
would be an increased output of pig iron, but that appears 
in the present cireumstances to be a hopeless proposition. 
Makers cannot get sufficient coke'to keep existing farnaces 
in full operation, and until the supply of coke is vastly 
improved, of which there is no prospect at present, it is 
impossible to put more furnaces into blast, although there 
are plenty ready for lighting up. The difficulties of dis- 
tribution are still exceedingly great, owing to the shortage 
of trucks. This is a difficulty which tends to become 
chronic, but there is no denying that the shortage at present 
is very acute, and makers tell of considerable stocks of 
iron having to be accumulated at some of the works 
simply owing to the absence of any trueks, to take the 
material away. All this iron is sold, and is urgently 
needed, but the trouble is that once the iron goes into stock 
there is neither the labour left to lift it again nor the trucks 
to run it. And so the iron'rests’ there whilst consumers 
are clamouring for supplies. ‘More use is being’ made of 
coastwise tonnage to facilitate deliveries to consumers on 
the sea board. The coastwise shipments this month are 
heavy, and promise to continue on the same scale. As 
already intimated, home consumers’ are quite ready to 
place contracts at the new price of 200s. per ton for No. 3 
G.M.B. Cleveland pig iron and the’ lower qualities, but 
neutrals are inclined to jib at the big premium now 
demanded for export, and some contraction of business in 
this branch of the trade may be looked for. Makers are 
quoting up to 267s. 6d. for feundry iron for export to 
destinations other than France, Belgium, and Italy, and 
that is regarded as almost a prohibitive price: 


Hematite Pig Iron, 


Notwithstanding the recent rise in price of £2 
per ton, the demand for East Coast hematite pig iron is 
still fairly strong, but for the most part makers are pretty 
well sold ahead, and there is not a’ great deal of iron’ to 
dispose of. Forward business is now being done on the 
basis of 260s. for mixed numbers for home. consumption 
and 270s. for the Allies, with No. 1 in both cases at a 
premium of 2s. 6d. per ton. 


Iron-making Materials. 


There is still no news of a general rise in the price 
of blast-furnace coke, but where contracts are running out 
makers are refusing to renew at the old rates. In some 
cases 2s, 6d. per ton advance is being’ asked, and a general 
advance appears imminent. In the foreign ore trade the 
freight situation is distinctly easier. More tonnage is 
available, and the Bilbao freight is now,about 37s... There 
is in some cases a wide margin between buyers’ and sellers’ 
ideas as to the price of ore, but 50s. seems to be an average 
figure for best Bilbao Rubio ore on a 17s. parity’ basis, 
so that the c.i.f. price will work out at 70s. per ton on the 
Tees. 


Manufactured Iron and Steel. 


There is little change in the position of the manu- 
factured iron and steel trades. The upward movement 
in prices appears to have had no appreciable effect upon 
the demand, and business is only limited by the makers’ 
inability to supply. There is a very heavy demand for 
steel billets, and it is to be noted that in the prevailing 
state of trade some German material is finding its way into 
the country. The possibility of German competition is 
not lost sight of, but the production there is on such a 
limited scale that it scarcely seems likely to assume sub- 
stantial proportions. The bar makers have added £2 
per ton to the selling price of common iron bars, which are 
now quoted at £26 perton. The principal minimum home 
quotations are as follows :—Rounds and squares, 3in. to 
5}in., £22 2s. 6d.; fim. to Bin; £24; flats, Sin tonsin., 
£22 5s.; over 8in. £22 15s.; l}in. to 5in., £24; angles, 
4-ton lots minimum, £21 10s.; tees, £22 10s.; joists, 4-ton 
lots minimum, £21 10s,; heavy steel rails, £21; fish-plates 
and sleepers, £26; ship, bridge, and tank plates, £22 ; 
boiler plates, £28 10s.; packing. steel, parallel, £18 5s.; 
packing steel, tapered, £22 10s.; convex bars, £23 2s. 6d.; 
common iron bars, £26; steel strip and hoops, £27 10s.; 
soft steel billets, £21; hard ditto, £22. Export prices 
are subject to negotiation, but are generally much higher 
than the home quotations. 


The Coal Trade. 


There are no developments of any striking 
importance in the Northern coal trade situation. The 
bookings ahead on the part ‘of the Coal Controller on 
account of official and especially naval purposes are said 
to be very extensive, so that the. outlook this side of 
Easter, and even beyond, is not rosy from: thé exporters’ 
point of view. Merchants and shippers generally are still 
overwhelmed with all sorts of inquiries from abroad for all 
kinds of ¢oke and coals, and are urged to press for supplies, 
however backward the loadings may be placed, which all 
goes to show that:the whole world seems to be simply 
starving for fuel, and that all industrial developments 
in Europe are crabbed and frustrated by reason of, the 
lack of fuel for power. The coal market reveals no marked 
fluctuation, and the whole business is conducted on hum- 
drum ‘and ‘uninteresting lines, except now and again, when 
a cargo is released for export ‘by force of circumstances, 
and then there is the keenest possible competition., Just 
now there is considerable congestion at many of the ports 
of discharge. London, for instance, being temporarily 
blocked with boats awaiting ‘discharge, and as tonnage 
cannot be cleared quickly enough for home coastal ports, 
theré is therefore a better chance for exporters securing 
a cargo here and there. Such opportunities are taken 
advantage of to the full. Otherwise the output is ‘offi- 
cially earmarked for quite a while ahead. |The only chance 
for exporters which ean be visualised as likely to offer any 
relief to an otherwise hopeless position is the hope that the 
output at) the pits can be increased; which ought not to be 
impossible, in view of the improved methods and the intro- 





duction of scientific~machineryjfor the -getting of coal. 
The coke position is quite unrelieved, considerable quanti- 
ties are underjrequisition, while the demand for shipment 
is unprecedentedly heavy and expanding. All the open 
market prices of coal and coke are very strong, and in no 
case susceptible of bargaining. The principal quotations 
are as fi s :—-Northumberlands: Best Blyth steams, 
120s.;. second Blyth steams, 110s.; unscreened, 100s. to 
110s.; best steam smalls, 95s. to 100s.; second smalls, 
90s. to 95s.; best screened households, 120s. Durhams : 
Best gas, 110s. to 120s.;, second gas, 100s, to 110s.;_ special 
Wear gas, 110s. to 120s.; coking, 100s. to 110s.; bunkers 
for British boats, 105s. to 110s,; for neutral steamers, 
110s. to 120s.;. best beehive foundry coke, 125s.; patent 
oven coke, 122s. 6d. to about 125s.; gas coke, 125s. 








SCOTLAND 
(From our own Correspondent.) 
Restart of Scottish Oilworks. 


Since the industrial dispute last autumn no 
oil has. been refined at the Addiewell and Uph&ll Oil. Works, 
and a considerable number of workmen were discharged. 
Preparations are.being made at the Addiewell Works to 
re-start the refinery department. Large quantities of 
crude petroleum are expected shortly fronrthe Persian oil - 
fields. 


Large Orders for Locomotives. 


The locomotive industry in Glasgow is very 
busy. Wm. Beardmore and Co., Dalmuir and Parkhead, 
who started locomotive work as a reconstructive measure. 
have secured a new contract for ninety locomotives to the 
order of the London and North-Western Railway Com- 
pany: Messrs. Beardmore have not yet completed their 
first locomotive at Dalmuir, but, as was recently explained 
by Sir Wm. Beardmore, expect: when activities are in 
full operation to produce one locomotive daily. The 
North British Locomotive Company has booked an order 
from the North-Eastern Railway Company for fifty loeo- 
motives. It is said that thé total value of these contracts 
may be estimated approximately at £1.500,000. 


Boom in Steel. 

It has been reported that the shareholders of the 
Steel Company of Scotland have been notified that an 
offer of £35 had been made for the £10 shares and that the 
directors recommended its acceptance. Altogether a 
sum of £2,000,000 is involved, and the offer is reported 
to have been made by a group of local shipbuilders. The 
Steel Company of Scotland was established in 1872. The 
issued ordinary eapital is £500,000 in £10 shares and 
debentures amounting to £142,000. Some twenty years 
ago the ordinary £10 shares were practically unsaleable 
at £1, the industry being in a most unsatisfactory con- 
dition. Conditions improved, however, and before the 
war dividends at the rate of 10 per cent. were paid and the 
shares were selling round about £10. 


Shi : ” D i] “E a2 t ” 
Considerable interest, not to mention curiosity, 
has arisen as to the amount of money involved in the 
recent Clyde shipping deals. An estimate calculated on 
the basis of £35 to £38 per ton has been published and 
amounts to between £30,000,000 and £35,000,000. Ton- 
nage of the tramp class on the Clyde has decreased by 
871,414 tons since July, 1914, and only a very small. per- 
centage of this reduction was due to war casualties. These 
figures also include the 31,610 tons of the coast and Channel 
class which have changed hands. y 


Pig Iron. 

The scarcity of pig iron is still very pronounced 
and, generally speaking, local makers have very little to 
dispose of. Foundry qualities are particularly scarce and 
are now quoted £13 to £13 10s. at the furnace, and £13 1s, 
to £14 f.o.b. Glasgow. ._Homerequirements easily absorb 
the output and makers have really nothing to offer for 
shipment, and therefore current prices are of little value. 


Finished Iron and Steel. 


The situation in the finished steel and iron trades 
is unchanged, and the difficulties of doing business are as 
pronounced asever. Orders are far too plentiful and many 
makers have been compelled to close their books in an 
endeavour to make some impression on arrears. Steel 
makers are accepting orders here and there, but only on the 
condition. that prices current. at, the date of delivery will 
be. charged. ‘an classes of material are eagerly wanted, 
and_.doubtless, the; movement. by local shipbuilders_ to 
purchase well-known West of Scotland steel works is an 
attempt to provide.a sure source of necessary materials. 
The, continued scarcity, of raw materials contributes in 
no, small degree to the present situation, America is 
sending over fair quantities, but these are not, sufficient 
to:make much impression, In steel sheets the prices paid 
are extremely high, while those paid for the galvanised 
article may be termed fanciful. Certain quantities of the 
latter have been sold to Far Eastern consumers at prices 
little below £80 per'ton. Malleable bar iron. works are in 
a similar position to the steel works. Local requirements 
are more than sufficient to keep works fully employed, and 
consequently the export department is suffering an almost 
total. eclipse. ‘‘Crown”’ quality, bars are still quoted 
about £24 as the minimum price for delivery at. a Glasgow 
station. 


Coal. 


Although the output, of coal is apparently on the 
increase and shipments are still curtailed with a view to 
augmenting supplies, there is in no sense a plentiful supply 
of fuel. . Household deliveries have been better and the 
position has also. been relieved somewhat by the milder 
weather, 


Industrial. deliveries are maintained from day 
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to day, but in practically no instance has it been possible 


to put any fuel into stock, consumers only receiving what 
is absolutely necessary. The shipping turnover is still 
largely coastwise. Moderate quantiiies of industrial 
sorts have been dispatched to Irish markets and fair con- 
signments of small stuffs have gone to near continental 
ports, Neutral business is almost discontinued at present 
and dolays are fairly numerous, especially at East of Seot- 
land ports. The aggregate shipments from Scottish ports 
during the past week amounted to 123,731 tons, against 
120,512 in the preceding week and 125,978 tons in the 
same week last year. Prices are unchanged as follows :—- 
F.o.b. Glasgow: Ell coal, 68s. 6d. to 70s. Allied, 85s. to 
87s. 6d. neutral; splint coal, 70s. to 72s. and 85s. to 90s.; 
steam coal, 68s. 6d. and 83s. F.o.b. Methil or Burntisland : 
Screened navigation, 68s. to 70s. Allied, 100s. to 105s. 
neutral ; unstreened navigation, 65s. to 66s. and 92s. 6d. 
to 95s.; first-class steam, 7Us. and 105s.; third-class steam, 
66s. and 85s. F.o.b. Leith: Best steams, 68s. 6d. Allied, 
100s. neutral; secondary ‘steams, 67s. 6d. and 95s.; 
screened bunker, 67s. and 101s. 6d.; unscreened bunker, 
66s. and 99s. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
The Coal Trade. 


THERE has been much during the past week or 
so to absorb the attention of all coneerned in the most 
important of all industries, viz., that of coal, and although 
the Trade Union Congress by an overwhelming majority 
settled the question of direct action on the question of the 
nationalisation of mines, there is still much left to cause 
anxiety for the future. Few anticipated that the Trade 
Union Congress would vote so emphatically against direct 
action, and it has come as a surprise to many ; ‘but it is 
to be feared that the elash between the miners and the 
owners, much as it is to be deplored, has yet to come. 
Some of the miners’ leaders, who have been in the van of the 
movement for the nationalisation of mines, appear to be 
bent on achieving their object by some other means new 
that direct action has been vetoed, and are throwing in 
the weight of all their power and influence on the side of 
extravagant wage demands. In some quarters surprise 
has been expressed at the fact that the. miners are: now 
aiming at reducing the industry to an unprofitable basis 
by big wags demands, and in this way compelling the 
Government to take over the mines; but this move on 
the part of the miners is not new. Long ago extremists 
openly avowed their purpose of making the industry 
unremunerative and thus driving out the capitalist, and 
they no doubt feel that if they press forward the claims as 
put forward by this district for an advance im wages of 
£2 per week for each man they will be well on the way to 
dealing a death-blow to capitalism. Some of the more 
level-headed of the leaders do, however, favour standing 
by the decision of the Miners’ Federation of Great Britain to 
demand a flat rate increase of 3s. per shift for men and 
1s. 6d. per shift for boys, whieh, though more moderate, is 
still very serious for the future of industry in general. 


What it Means. 


The secretary of the Monmouthshire and South 
Wales Coalowners’ Association has issued a statement as 
to what this demand of 3s. per day for persons above 
sixteen years of age and Is. 6d. per day for boys means, 
and his calculations are based on a total number of persons 
employed of 1,160,000, of whom 10 per cent. are classified 
as under sixteen years of ‘age, on a working year of 306 
days and an output of 240,000.000 tons per annum. » The 
total estimated cost is £49,590,000, which, on the output 
mentioned, means 4s. Id. per ton at pithead, while allow- 
ing for the quantity of coal used for colliery consumption 
and as workmen’s house coal it amounts to 4s..7d. per ton 
at pithead. The present demands, if granted, would 
involve taking away more than the whole of the profit of 
the coal trade, even upon the high export prices. While 
the miners would be taking £275,000.000 out of the industry 
in wages the country would be called upon again beavily to 
subsidise the industry. "The eonditions under which 
British coals are commanding such high prices in the 
export trade are abnormal and largely of a’ temporary 
character. The probabilities are that in the near future 
the world’s output of coal will be restored anid: carried 
beyond the pre-war Jevel, and that the export trade of 
foreign countries, which at present is in Europe, as well 
as in the United States, either entirely suspended or largely 
curtailed, will be resumed. Competition will increase as 
these pre-war conditions are restored, and in the Mediter: 
ranean as well as in South America—the two chief markets 
for British coals—-that of the United States will in every 
probability be more acute than it was prior to the war: 
But a competitive world market will necessarily mean’ the 
destruction of our present monopoly, thé collapse of priees, 
and the consequent impossibility of maintaining the ‘pre- 
sent cost of production. The executive of ‘the South 
Wales Miners’ Federation has decided to call ‘a ‘coal- 
field conference, to be held on Monday next, to diseuss the 
decision of the Miners’ Federation of Great Britain’ re 
the 3s. per shift demand and decide on a course of action: 


Sectional Stoppages. 


Trouble has recently arisen between the colliery 
clerks employed at the Cambrian Combine collieries and 
the owners respecting the classification of the clerks for 
the purposes of salary, with the result that the clerks; 
weighers, and timekeepers, numbering 130, have been on 
strike since the end of last week, and the miners to the 
number of 12,000 at the Cambrian Combine pits have 
come out in sympathy with them. Notices were tendered 
by the clerks on February 13th, when the owners atjonce 
pointed out that they were a breach of the agreement 
entered into with the National Union of Clerks on July 
28th last as there had not been a failure to agree by the 
Clerks’ Joint Wages Board. The owners asked that’ the 
notices should be withdrawn in order to bring about com- 
pliance with the agreement, and provided this were done 


fuels are in very short supply. 
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held on Friday, 19th inst., to consider the dispute. Last 
week-end the clerks invited the: coalowners to convene a 
Joint Wages Board meeting before noon on Friday, 19th 
inst., to deal with the grievances of the Cambrian Combine 
staff, and, tailing compliance, a coalfield strike be declared. 
On Monday a deputation of the clerks met the Executive 
Council of the South Wales Miners’ Federation, when the 
latter made proposals to the clerks’ deputation with a 
view to further steps being taken to secure a settlement of 
their dispute, these proposals embracing the suggestion 
that there should be a resumption. of work before the 
miners should be asked to take concerted action. The 
clerks’ deputation promised to call a meeting of their 
Executive Council to consider the proposal, but whatever 
their decision the cealowners appear to be firm in their 
demand that the action of the clerks being a breach of 
agreement, discussion of the men’s grievances can only 
take place provided they resume work beforehand. 


Steel Strike. 


The strike in the South Wales steel trade is over, 
although the men have so far not all returned to work, this 
being in some cases due to misunderstanding. Negotia- 
tions were continued, in London last week, and as a result 
it was arranged that the men’s claims should be considered 
by the Joint Conciliation Board, and that the men should 
as early as possible resume work, The workmen connected 
with the South Wales Foundry and Engineers’ Board, 
and employed in the district between Port Talbot and 
Llanelly, have now presented a claim for 40 per cent. 
inerease, their contention being that they are as much 
entitled to it, as the tin-platers. Their number is about 
2000. A-eonference of the workmen has decided to take 
steps to enforce their claim. 


Prospects for Cyfarthfa. 


Mr. H. Seymour Berry, who has figured so pro- 
minently in late years in big deals in colliery and steel works, 
&c., referred to his connection with the recently amalga- 
mated firms of Guest, Keen and Nettlefolds, Limited, and 
John. Lysaght in the course of an address at Merthyr 
recently, and said that so far as Cyfarthfa Steel Works, 
Merthyr, were concerned, if he could see a business pro- 
position in Cyfarthfa then it would be tackled, but if it 
could not. be made to pay it would not be done. The 
Cyfarthfa Steel Works were opened during the war period 
for the production of war material, but were closed some 
time ago by Guest, Keen and Nettlefold, Limited. Mr. 
Berry is now on the board of this company and, being a 
Merthyr man, he can be relied upon to do his utmost in 
the interests of that town. His opinion regarding the 
linking up of Guest, Keen and Nettlefolds and J. Lysaght 
is that there will be more continuous employment for that 
district. 


Current Business. 


Dull and difficult conditions form the chief 
feature of the coal market so far as export business is 
concerned. It is im fact practically at a standstill, as all 
the coals available are being taken for home needs, the 
bunkering of steamers, and for English coaling depéts 
abroad. Collieries are so heavily committed they have 
practically no coals to offer on the market, and if they had 
it is unlikely the authorities would release them for export 
unless they comprise inferior through coals or inferior 
smalls. Prices are practically nominal on the basis of 
110s. to 120s. for large, 105s. to 110s. for through coal, and 
95s. to 100s. for superior smalls, while inferior smalls are 
about 87s. 6d. to 92s. 6d. Patent fuel is virtually out of 
the market, as makers are fully sold, their quotations being 
about 115s. to 125s, Coke is very scarce at 166s. to 170s., 
makers having very little to se.1; but pitwood is easier 
at 77s. 6d. to 80s. 








Latest News from the Provinces. 





SHEFFIELD. 
Iron, Steel, and Coal. 


Prices all continue with an upward trend, and 
when anything like a settled idea is. arrived at it will 
probably be found to be based, for Derbyshire pig iron, on 
an advance of 15s. per ton for new contracts, 8s, on old 
contracts from April Ist, and 5s. on contracts from March 
Ist. Kast Coast hematite iron is now £12 7s, 6d. and 
West Coast £13 delivered. Local billets and finished steel 
will be advanced not less than 30s. a ton, which wil! have 
to be added to the present quotations, viz., Siemens acid, 
£24 15s.; Bessemer acid, £21 5s.; hard basic, £21 10s.; 
and soft basic, £21. Steel makers are quite unable fully 
to meet the demand, and for want of material work in 
some of the’ tinished departments is retarded. Sheets 
and plates are difficult to obtain. Steel alloys, such as 
tungsten, manganese, and vanadium, are still rising, the 
last-named being quoted over 57s. per pound for ferro, 
which is nearly 300 per cent. higher than was paid for 
some of the stocks yet held. A greatly increased con- 
sumption of industrial fuels has lessened the benefit which 
inland works expected to experience through the ¢eon- 
tinued suspension of exports ; but whilst there seems little 
opportunity of increasing reserve stocks, works, generally 
speaking, are obtaining sufficient tor current supplies, 
Railway companies are taking much larger quantities 
with the object of putting more on the ground. Small 
Prices per ton at pit :-— 
Best South Yorkshire steam hards, 29s. to 29s. 6d.; best 
Derbyshire, 28s. 6d. to 29s.;\ seconds, 27s. 6d. to 28s.; 
cobbles and nuts, ditto ; -washed smalls, 24s. 6d. to 26s.; 
best hard slacks, 24s: 3d. to 24s. 9d.; seconds, 23s. 9d. to 
24s. 3d.; soft nutty, 23s. 6d. to 24s.; peas, 22s. to 22s. 6d.; 
small slacks, 19s. to 20s... Although the entire output of |: 
blast-furnace coke is now going inland, supply is very 
appreciably under demand, with the quotation at 58s. 6d. 
onrail at ovens. The house coal marketiseasier. Branch 
is 33s. to 33s. 6d. and’ best Silkstone 29s. 6d. to 30s. 6d., 





WALES AND ADJOINING COUNTIES. 
Cambrian Combine Strike. 


Both the colliery clerks and the miners returned 
to work on Wednesday. This result was the outcome of 
meeting of a sub-committee of the exccutive of the South 
Wales Miners’ Federation and a deputation of the colliery 
clerks. An immediate resumption of work was recom. 
mended preliminary to the grievances of the clerks being 
considered by the Joint Wages Board. The coalowners 
repeated their offer, viz., tv hold a meeting of the Joint 
Board as early as possible, provided the men returned 
to work. The Coal Controller is also to be consulted 
regarding the grading system, with reference to which the 
dispute originated. It is understood that although no 
definite decision has been arrived at, the negotiations 
between the Clerks’ Union and the South Wales Mincrs’ 
Federation are near completion, the basis of the compact 
being that the Clerks’ Union beeomes a constituent, 
though a separate, part of the Miners’ Federation. 


Steel Trade Agreement. 


The Conciliation Board in the South Wales 
Siemens steel industry has come to agreement respecting 
the 40 per cent. demand which was the cause of @ suspen- 
sion of work by the men recently. It is hoped the agree- 
ment will obviate any future possible trouble. The 40 per 
cent. has been granted and a sliding seale established, 
£5 per ton is to be the basis, and fluctuations of wayes 
upwards are to be at the rate of 1} per cent, for every 
2s. 6d. advance, and that when steel bars reach £23 a ton 
the present graduated scale of percentages should cease, 
the jigure then going up to 180 per cent., which would be 
applicable all round. There will be a three-monthly 
asce}tainment, and the 40 per cent. bonus which is 
granted is to operate as from January 18th last, as in the 
tin-q}late trade, 


Swansea Metal Exchange. 


The tin-plate market is firm, but the trade is 
still rather disorganised and business limited. Prices ore 
round about 80s. to $ls. for LC, 20 x 14 x 112 sheets, 
other quotations being :— Block tin, cash, £371; three 
months, £376 10s.; copper, cash, £100; three months, 
£110; Spanish lead, cash, £45; three months, £47 ; 
spelter, cash, £53 ; three months, £54 15s, 











NON-FERROUS MATERIALS. 





Tue following particulars of the amount of the stocks, 
exclusive of old metal and serap, in this country of soft 
pig lead and refined spelter in the possession of the Minister 
of Munitions on March Ist, 1920, were issued by the 
Ministry as Notice No. 64 on the 11th inst.:— Soft pig lead, 
40,435 tons; refined spelter, 7299 tons. It is explained 
that a proportion of the above stocks is already sold to 
the trade for forward delivery. 


Since the stocks of virgin non-ferrous metals unsold 
under the control of the Government have now reached 
such proportions that they cease to be an important 
factor in the general stocks of such metals held in the 
United Kingdom, it is proposed to discontinue publica- 
tion of these notices, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. H. R. C. Blagden, M. Inst. U.F., 
is resigning his post of managing director of the Alexandria 
Water Company at the end of the present month, after which |.c 
will be leaving Egypt to take up other work in London. His 
address after the end of April will be 4, Lime-street, E.C. 3. 


We are asked to state that Mr. R. E. Winkfield, M.I.E.F. 
after fifteen years’ absence, has just returned from India, whee 
he held the position of agent and chief engineer to the Calcutta 
Electric Supply Corporation, the heme board of which company 
has appointed him general adviser to the board. Mr. Winkfield 
has now, we understand, associated himself with the Robertscn- 
Cole Gompany, of 5, Bishopsgate, London, and Singer Building, 
New York. 





Roya Instirvtton.—The following are the lecture arrange- 
ments at the Royal Institution for the after- Easter. session :— 
Major G. W. ©. Kaye, two lectures on ‘‘ Recent Advances in 
X-Rey Work”; Professor Arthur, Keith, four lectures on 
‘‘ British Ethnolegy : The Invaders of England ’’; Major ©. F. 
Inglis, two lectures. on ‘‘ The Evolution of Large Bridge Con.- 
struction ” ; Mr. Sidney Skinner, two lectures on (1) ‘* Ebullition 
and Evaporation,” (2) ** The Tensile Strength of Liquids ”’ ; 
Mr. R. Campbell Thompsen, two lectures on (1) ‘‘ The Origins 
of the Dwellers in Mesopotamia,” (2) ‘‘ The Legends of the 
Babylonians’; Mr. A; P. Graves, two lectures on ‘‘ Welsh and 
Irish Folk Song,” with musical illustrations; Professor W. H. 
Eccles, two lectures on ‘‘ The Thermionic Vacuum Tube as 
Detector, Amplifier and Generator of Electrical Oscillations ”’ : 
Mr. Frederick Chamberlin, two leetiires on ‘ The Private 
Character of Queen Elizabeth’; Professor Frederic Harrison. 
two lectures on (1) “‘ A Philosophical Synthesis as Proposed by 
Auguste Comte,” (2) “‘ The Reaction and the Critics of the 
Positivist School of Thought’; Professor J. H. Jeans, twv 
lectures, on ‘“‘R t Revolutions. in Physical Science: (1) 
Theory of Relativity, (2). Theory of Quanta,” the Tindall 
Lectures. The Friday evening meetings will be resumed on 
April 16th, when Professor J, A, McClelland will deliver a dis- 
course on ‘‘Tons and Nuclei.” Succeeding discourses will 
by Professor H. Maxwell Lefroy, Professor 





robably be given 
F 0. + hard the Right Hon. Lord Rayleigh, Professor Kar! 


Pearson, Professor J. A. Fleming, Professor W. L. Bragg, and 








it was promised that a joint meeting of the Board would be 





subject, of course, to the 10s. per ton allowance. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Compulsory Arbitration. 


THE continued advance in the prices of everything 
is fostering a feeling of discontent amongst workmen of 
all grades which is expressing itself in a further recru- 
descence of strikes. As™prices go up and wages increase 
industry is turning in a vicious circle from which there 
seems to be no escape. Every strike impoverishes the 
country at a time when it should put forth every ounce of 
energy to augment production and reduce liabilities 
abroad. So long as the strikes continue it is futile to 
expect any relief from the present intolerable situation, 
and the Government is now attempting to arrest the 
labour agitation by introducing a measure of compulsory 
arbitration, A similar effort has been made in the past 
on @ much smaller scale, and its failure does not appear 
to offer a guarantee of the successful application of the 
new Bill. As a measure it is much more complete, and is 
fair both to the employers and the men and is equally 
favourable to the public, which suffers most from the 
labour disputes. Ostensibly intended to prevent the 
possibility of strikes in the public services, the Bill has 
in reality a general application, and the urgency of the 
measure was shown by the way in which the Bill passed 
through the Chamber of Deputies without debate. As 
a concession to the men the legality of the unions wa= 
confirmed, Such a measure can only become operative 
on condition of the men falling in with the spirit in which 
the Bill was framed, and unfortunately its reception by 
the labour unions implies that the men will only accept 
arbitration in so far as it serves their own interests. There 
is no apparent means by which the Government can enforce 
the application of the Bill, and so long as it is not binding 
on all parties it is difficult to see how compulsory arbitratio 
can be really effective. 


The Miners’ Strike. 

Arbitration is more necessary in the colliery 
industry than in any other, and yet the men are particu- 
larly refractory to arbitration, to the extent that there is 
scarcely an instance of their submitting a dispute to the 
arbitrament of a third party until they had failed to secure 
their ends by strikes. The trouble arises, not so much 
from the men themselves, as from the unions, which fear 
that their influence will be considerably curtailed by the 
adoption of methods of conciliation. The colliers’ strike 
in the Pas de Calais for a further advance in wages is not 
popular with the majority of the men, who were quite 
ready to accept the terms offered by the companies, and 
the attempts so far to extend the strike to the Nord have 
not been completely successful, although there are indica- 
tions that the suspension of work may spread to other 
coalfields. These troubles have had the immediate effect 
of causing restrictions to be enforced, particularly in public 
lighting and on the railways, where it has been found 
necessary to economise the stocks of fuel by suppressing 
a large number of passenger trains. The strike is necessarily 
having serious consequences for many industries, notably 
glass making, as nearly all the works are threatened with 
stoppage unless the Government can arrange to provide 
them with supplies of fuel from elsewhere. ‘The move- 
ment is also extending to the textile industries in the 
Tourcoing-Roubaix district, where nearly all the factories 
are stopped, and in a general way the labour situation is 
more disturbing than it has been for a long while past, for 
the reason that it offers an insurmountable obstacle to an 
economical recovery. The only solution is to bring the 
men round to a loyal acceptance of arbitration and 
thereby lay the foundation of a reciprocal confidence which 
is necessary to future industria] prosperity. 


Electrical Distribution. 

As a means of minimising the difficulties caused 
by the insufficient coal supply the various electrical com- 
panies in and around Paris are considering a proposal for 
the construction of a vast power station for the distri- 
bution of energy throughout the industrial area which has 
grown enormously in importance since the war. , The 
existing power stations are wholly insufficient for present 
needs, and it is often urged that the defective installations 
are as much the cause of the irregular service as the shortage 
of fuel. It is hoped that by creating a central power 
station capable of supplying the entire Parisian district 
there will be, first of all, an economy of coal, and, secondly, 
it will be easier to ensure supplies which would not be 
distributed amongst so many companies as at present. 
Nevertheless, it is argued that this economy and con- 
venience would be purely illusory, and it has been proposed 
to generate electrical energy in some centre like Rouen. 
where coal can be procured at lower cost and without 
additional transport, and distribute the current to the 
Paris district. The supply of electrical energy in and 
around Paris is so defective that something will have to be 
done to avoid the serious loss to the engineering and other 
industries resulting from the frequent stoppages. 


The Marseilles Metropolitan. 


_. The populations of the big towns have increased 
80 considerably since the war that the question of providing 
new housing accommodation and of facilitating transport 
between the centres of towns and the suburbs where exten- 
sions can be carried out is necessitating the preparation of 
many projects for new public works. Int Marseilles these 
difficulties are particularly serious, and for a long time 
proposals have been considered for the construction of a 
metropolitan railway which will be run in conjunction with 
the tramways. One of the projects is to build two 
transversal lines with termini on the outer line of boule- 
vards now in course of construction. The total length of 
the Metropolitan would be 12 kiloms., of which 7 kiloms. 
would be underground. 











British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings, 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 26, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


138,478. March 26th, 1919.—Lusricatine GupGEoN Pixs, 
Douglas Motors, Limited, Hanham-road, Kingswood, 
Bristol, W. W. Douglas, and 8. L. Bailey. 

Lusrication for the gudgeon pins of trunk piston engines 

is provided by bevelling one of the piston grooves at places A A, 
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at right angles to the ends of the pin, and conducting the oil 
thus seraped off the cylinder walls to the hollow pin by means 
of diagonal passages B B.—February 12th, 1920. 


BATTERIES AND ACCUMULATORS. 


138,488. April 4th, 1919.—DpeaIn DEVICES FOR ELEcTRIC 
SroracE Barreries, P. D. Ivey, 128, London-road, City 
of Guelph, Ontario, Canada, and A. J. Salisbury, 258, 
Jarvis-street, City of Toronto, Ontario, Canada. 

The present invention relates to drain devices for electric 
storage batteries, and consists in the combination with the cell 
walls of the battery and the bottom thereof having a central 
orifice, of a supplemental bottom fitting on to the bottom of the 
cell and having a central orifice designed to register with the 
orifice, and means for forming a liquid- tight connection between 
the two orifices. The bottom A, in proximity to each side of 
the centre, is provided with a cross rib B having a bridging orifice 
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C formed therein. By means of the bridging orifice C any 
deposits which collect at the bottom of the cell are drained 
towards the discharge orifice D, and through the orifice when 
the plug E is removed. The plug E is preferably provided with 
a square head, with which a slotted spring strip of celluloid F 
engages so as to form a lock, which strip is secured to the bottom 
of the cell. When it is desired to drain the battery all that it 
is necessary to do is to spring the locking strip F free from the 
plug E, remove the plug, and allow the contents to drain away. 
The cell may be also flushed out so as to clean thoroughly the 
interior before it is recharged and the plug reinserted.—February 
12th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


138,430. February 13th, 1919.—InpIcATOR OF CURRENT 
Passinc THRovaH A Network Box Link, A, F. M. Gaitrill, 
28, Hervey-way, Finchley, London, N. 3. 

The instrument described in this specification consists of a 
hollow base A constructed of non- tic material, to which is 
rigidly fixed a U-shaped piece of soft iron B. A bracket C is 
provided with two jewel screws D carrying between them the 
pointed ends of a spindle E, which can revolve about its own 
axis. An index! dise-F is rigidly fixed to upper end of spindle 
E to revolve with it. One end of a spring H is secured to spindle 
E, its other end being secured to bracket C. . A flap K is pivoted 
to hase Aone pivot being shown at'L in the drawing—and its 
flapping motion may be limited by the ends of its slot M striking 





a pin N projecting from base A through this slot. Fixed to 
flap K is an iron armature P pierced with two holes to allow 
it to slide over the two ends of U-shaped piece B. One end of 
a cord R is secured to and wound round spindle E, its other end 
being attached to flap K at 8. The base A is threaded over the 
disconnecting link of the electric main’s network box, or other 
conductor, the current passing through which it is desired to 
ascertain, and insulated therefrom as may be found convenient. 
Current passing through the link will magnetise the U-shaped 
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piece B and cause the armature P to rise, thus raising the flap K} 
This movement will slacken the cord R, thus permitting spring 
H to turn spindle E, which carries the index dise F, and, after 
calibration, the current passing will be indicated by pointer G 
fixed to bracket C. Two loose radial pointers, able to revolve 
round spindle E and laying on and turning with dise F, arranged 
to be moved by fixed pointer G, would indicate maximum and 
minimum current passed.—February 12th, 1920. 


TRANSMISSION OF POWER. 


138,539. June lith, 1919.—Euecrric Insutators, H. Lutz, 
Turin-via Arsenale 17, Italy. 

The present invention relates to high-tension electric insulators 
of the kind that comprise an outer insulating case, surrounding 
a core of insulating material and a lining of non-conducting 
material interposed between the case and core, the ends of the 
core being attached to metal caps, ang the case rendered air- 
tight by washers or packings arranged between it and the attach- 
ment pieces. The invention consists in improvements according 
to which the ends of the core are flattened to a swallow tail shape, 
so that on being inserted in recesses provided in the ends of the 
metal attachment caps they can be secured therein by the core 
being turned about its axis relatively to the caps through a suit- 
able angle, for which purpose each recess is at its mouth made of 
oblong shape and at its inner end of a circular or part-circular 
shape. The insulator consists of a core A of a material, which, 
while being a good electric insulator is also mechanically strong, 
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and of an outer insulator B, which is essentially of a good insu- 
lating nature. The two ends of the core are swallow-tailed and 
penetrate into recesses C provided in the metal caps D E, the 
mouths of the records being of oblong shape and their ends 
circular or part circular. On inserting the core into the recess 
in cap D, it is turned through 90 deg., and in this way becomes 
fixed in the recess. Then the outer insulator B and the cap E 
are slipped on. When the nut F is turned the caps are drawn 
against the insulator, and by means of two packings G and H 
a hermetical elcsure is attained. The air is extracted by means 
of a pump, and all the spaces are filled with melted insulating 
material K. When this substance has solidified the apertures 
L can be closed with screw plugs M. According to the amount of 
voltage, each suspension or anchoring arrangement comprises 
a greater or less number of elements constructed as above 
described. To prevent rain falling from one element on to 
another, the elements may be of varying diameter.—February 
12th, 1920. 


138,377. August 12th, 1918.—Execrric PowrER DISTRIBUTION, 
A Henley’s Telegraph Works Company, Limited, 13 
and 14, Blomfield-street, London-wall, London, E.C. 2 
and CG. Grover, of 48, Kent-road, Gravesend, Kent. 
This invention relates to a method of “ grading ”’ electric 
power cables to effect a more equal distribution of the dielectric 
stresses. Referring to Fig. 1, A is the innermost subsidiary 
conductor and B another subsidiary conductor concentrically 
arranged. A is run at the full voltage of the system, whilst 
is run at a relatively lower voltage than A. The voltage at 
which B is run is selected so as to obtain the most economical 
distribution of stresses in the dielectric necessary for the voltage 
of the system of distribution, whilst the load transmitted is 
divided amongst the subsidiary conductors aecording to the 
maximum. yoltage and the electrical power to be transmitted. 
The application of the invention to an electrical power distribu- 
tion system operating without any special protective device is 
shown in Fig. 2. An ordinary three-phase system is shown 
which may be either ‘‘ mesh” or “ star” connected. A, A, A 
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represent the primary windings of the transformer or trans- 





part thereof will be those which are required to effect the pur- 
pose herein described. The bus-bars D, D, D may be provided 
to facilitate the distribution of the power at the different voltages. 
lf desired, the ber of tappings from the transformers may 
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be increased to provide current at a greater number of different 


voltages for the purpose hereinbefore described. The arrange- 
ment of transformers and bus-bars at the receiving end of the 
cable is similar to that at the transmitting end. In split con- 


ductor working the conductors for st one phase must be 
designed with equal imped tion describes 
how this result may be secured with the present system of dis- 
tribution, in which the outer it eonduetors are worked at 
lower voltages than the inner split econductors.—February 12th, 





MOTOR CARS AND ROAD TRAFFIC. 


138,561. August 25th, 1919.—DurrerenTiat Gearine, M. 
Walter, 145, West Ninety-second-street, New York, U.S.A. 
This is a worm differential gearing in which the inventor has 
taken special pains to balance the thrusts of the various worms. 


the arrow, and also 


indicates the sliding vanes and K the lugs 
provided thereon. IL shows the lateral radial projections on 
the rotor, between which and ribs M thereon, recesses are formed 
for receiving the lugs K to form a driving engagement and at 





the same time permit the necessary radial movement between 
these two parts. The vanes are maintained in contact with the 
inner peripheral face of the casing A by centrifugal force. The 
vanes J have the face, which contacts with the inner periphery 
of the casing, recessed, and the recessed portion is placed in 
communication with the interior of the casing.—February 12th, 


passages curve backwards or it the direction of rotation 
formers at the transmitting end of the cable. The respective | of the rotor, which is indicated a crease 

ry w B, B, B are tapped at a point such that the | in width as tes: pass from’ the nau towards the periphery 
voltages across the full windings of the phase and the tapped | of the rotor. 
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TUESDAY, MARCH 23xp. 


Tux Enoreers’ Ons. Manchester. Annual“general meet. 
ing. 4.30 p.m. 

Tue FARADAY poduery, —Rooms of the Chemical Soci siety, 
Burlington House, Piccadilly, W.1. General discussion 6), 

*‘ Basic Slags : Their Production and: Utilisation in Agricultura| 
and other Industries,” to be opened by Dr. E. J. Russell, 
7.30 p.m. 

INSTITUTION OF Orvar. ENGINEERS.—-Great George-strevt, 
Westminster, 8.W. 1.‘ The Work done by earn Troops in 
France during 1914-1919,” ay Colonel David 5.30 p.m. 

Insrrrute or Meraus»- (Bremincsam “ena SEcrion). 
Chamber of © Buildi New-street, Birminghas, 
** Some peoial Alloys,” by Dr. in, 7.30 p.m. 


WEDNESDAY, MARCH 247u. 
—Grand Hall, Connaught 
Annual dinner, 





Tax AssoctaTion ov Dror Forcrers AND STAMPERS, 
24, Royal Technical College, veg ata Glasgow. Lecture - 

* Billets for Drop Forgers,”’ by Mr. Brearley. 7.30 p.n. 

Royau Socmry or Ania <:Tesdahads Adelphi, W.. ». 

** Industrial Lighting im its. Relation to Efficieney,’’ by Mr. 
Leon Gaster, 4,30 pan. : 

InpustTeiaL LEaguE AND C 
Hall, Westminster, 8. W, 1. 


“Room 


ouncit.--—Conference Hall, Geutral 
“ The Effect of Modern Industria! 


Methods on Employment and Wages,” by Mr. F. C. Lawrence. 
7.30 p.m. 

InpusrriaL LeaGue .anp_ Covuncit. ters’ Hall, 
Fat wet pres! E.C. 2. ‘Lecture : Defence of 
Capitalism,” by Sir George Paish. 5.15 p.m. 

University or Lonpon. ~—-Imperial College of Science and 
Technology, South Kensington. “* The Air mbes Its Design 


and Efficiency,” by Dr. Walter Rosenhain. 5 p.m. 


WEDNESDAY, fap AND FRIDAY, MARCH 
4ru, 257rH, anv 26rn. 

INSTITUTION OF sexe: Aroutrects.—Royal Society of Arts, 

John-street, W.C. 2. Annual meetings. For pro- 

gramme see page 280. 11 a.m. each day. 


THURSDAY, MARCH 25rn. 
I NSTITUTION OF ELEcTRICAL ENGINEERS.—Institution of (1:1 











The radial thrust of each set of three worms is taken by com- 
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bining their axles to form a closed frame, as shown by Fig. 1, 
which prevents the transmission of the thrust to the housing. 
The end thrust of the worms A A—Fig. 2—on the main axles 
is taken by the plate B, fixed midway across the housing.— 
February 12th, 1920. 


PUMPING AND BLOWING MACHINERY. 


June 4th, 1919.—Cenrrivveat Pumps, A. E. Gull, 
Blackie and Sons, Limited, 7 and 8, Southampton- 

buildings, Chancery-lane, London. 

The inventor of this pump proposes to employ jets of water 
as impellers in the place of the usual metallic vanes. In the 
illustration A is the suction and B the discharge. The rotor, 
unlike the usual impeller, is closed round the periphery, and its 


138,536. 
J. 
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passages are folded back as shown. Curved impeller vanes are 
provided in the passage at C. There are inlets to the interior 
of the rotor at D, in the discharge chamber, and flat jet orifices 
at E, in the inlet chamber.—February 12th, 1920, 


MISCELLANEOUS. 


138,481. March 26th, 1919.—Rorary Encines, J. Robertson, 
Marsh Gate Engineering Works, Marsh Gate-lane, Strat- 
ford, Essex. 

In the illustration of this rotary engine A indicates the casing 


and B the rotor, which is excentrically mounted within the from March 15th, 


casing. E is the inlet and F the outlet for the motive fluid, 


1920. 


138,557. J 30th, 1919.—-Extrrvusion Presses ror CoatTina 
CABLES, St. Helens errs and Rubber Co., Limited, 
bate B. Lee and 8S. H. Lee, both of Cow-lane, 


Sankey, Warrington. 
The novelty of this head for extrusion presses, used in sheathing 
cables witb rubber or other material, lies in the deflecting plate A. 
This plate is provided with the object of deflecting al! or part 
of the covering material, which enters at B, to either of the open- 
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ings C, C. The cables to be sheathed sre fed through the 
passages D, D. The thickness of the sheathing on either cable 
can be increased at the expense of the other or entirely stopped 
if desired.— February 12th, 1920. 








Forthcoming Engagements, 





TO-DAY. 


Etecrro-Harmwonic Socrery.—Holborn Restaurant, 
tian Chamber. Last smoking concert. 8 p.m. 

JUNIOR me ae or ENGINEERS.—39, Victoria-street, 
Westminster, 8.W.1. “ Shi hatding and Shipping Develop- 
ments in Italy,” by Mr. W. HF. Robba. 8 p.m. 

Roya. a Or Gnear Brrrain.—Albemarle-street, 
rms, ES : “ Leonardo da Vinci,” by Mr. 
Edward ld 9 p.m. 

InstrruTion OF MeEcHanicat ENGINEERS.—Storey’s Gate, 
St. James’ Park, 8.W..1. Paper: “‘ Exact Vag on the Per- 
formance of Mechanical Stokers as 


Vene- 





gineers, Great George-street, Westminster, 8.W.1.  Di- 
cussion: ‘‘ The Electrical og ago of Artisan Dwellings, ; 
no introductory paper by Mr. 6pm. 
NSTITUTION OF MeEcHANICAL Enarvgeers.—The Engineers’ 
Gian Manchester. Paper: ‘‘ Exact Data on the Performance» 
on Mechanical biiee's as am lied to Lancashire and other 
Narrow-flued Boilers,” by Mr. vid Broeunn, 7 p.m, 
ASSOCIATION OF Pectrunnins AND SuHipsuitpine Draveurs. 
MEN.— eering Lecture Theatre, Liverpool University. 
“Some Experiences in Malaya,” by Mr. Wm. 8. Laverock. 


7.30-p.m. 
FRIDAY, MARCH 26rx. 


Nstirure oF Marine Encinxers.—The Minories, Tower 
Hilt EL few meeting. 6.30 p.m. 
SHEFFIELD ASSOCIATION OF METALLURG 
LurGicaL CaEemists.—Royal Victoria Hotel, 
night. 7.30 p.m. 
Roya a ag wad oe oF Great Brrratn.—Albemarle-street, 
Viecadilly, 5 tific Work of the Latw 
the Right ‘Hon Lord Haylag ” by Professor Sir J, J. Thomson. 


9 p.m. 


Jusion InstrrvTion .Or. Encinerrs.—39, Victoria-stree!. 
Westminster, 3.W. 1. Lecturette: ‘‘ The Future of the Gas 
Industry,” by Mr, W. A. Tookey. 8 p.m. 

InstirutTe Oo» Metaxs (Saerrre.p Locax Section). —Mappin 
Hall of the University of Sheffield, ‘‘ Britannia Metal,” by Dr. 
F. C. Thompson and Captain F. Orme. 7,30 p.m. 


RGIsts AND MeErar- 
Ladies’ 





SATURDAY, MARCH 27rx. 


Roya Lystrrvution or Great Brrrarm.—Albemarle-street, 
Piceadilly, W. 1. ‘* Positive Rays "’ (Lecture VI.), by Professor 
Sir J. J. Thomson. 3 p.m. 


TUESDAY, MARCH 30ru. 


Rovyat AgronavuticaL Soctety.—?7, Albemarle-street, W. |. 
Annual general meeting. 5 p.m. 


WEDNESDAY, APRIL l4rx. 


Rorat Akronavtican Sociery.—Royal . of Arts, 
John-street, W.0; 2. Paper to be read by Major- 
General Sir W. Sefton Brancker. 8 p.m. 

Instirvtion or AvromoBILe Encrineres.—Institution % 
Mechanical E 7 Beta 8 Gate, St. James’ Park, 8.W. 
Paper: ‘* The Suitable Steels for Automobile Parts,” by 
Dr. W. H. Hatfield. 8 p.m. 





LAUNCHES AND TRIAL TRIPS. 


Brampton CASTLE, o boat; built by Sir W. 
Armstrong, Whitworth — Co., ited ; to the order of Union 
Castle Mail Steamship Company, Limited ; launch, Thursday, 
March 4th. 





pplied to L hire and bine under Lloyd’s special surv 
other Narrow-flued Boilers,” by Mr. David Brownlie. 6 p.m. iit tee wi be tt by Bivth a's special Docks 
Royat Soctety or Arrs.—John-street, hi, W.0. 2. | Gom Limited ; to the order x pen Steam 
‘ : pany, 
Indian Section. ‘“ The Indian Currency System its Develop. Compinay, Limited; dimensions, length Sevan, bs 5lit.; 
ments,” by Sir William 8. Meyer. 4.30 p.m. engines, pa enrages orth-Eastern 


ASSOCIATION OF ENGINEERING AND SuipsBuiLpine DRavGntTs- 
MEN.—Bothwell-street, Glasgow. 


** Oil Tankers,” by Mr. C. R. 
H. Bonn. 8 p.m. 





each of which registers in turn with axial 


redial portions H and formed in thé body of the rot the rotor. These 


Braprorp 
assages G having | College.  P. 
Yates. 7. 


+ Limited ; + les gg ome 


Crry or BrisBane : nag b 


Hunter and 2 
of Eilérman 


ASSOCIATION OF ENGINEERING AND rage ivy DRavGuts- | Richardson, Limited ; to the ir of 
MEN, —-Applied Science neo University, | dimensions, length 462ft. oe. width 58ft. 5in., > Sank bia 6in.; 
Sheffield. ‘‘ Some Steam Economies,” we M . Gilbert Rowe. | to carry 12,000 tons engines, le reduction 
7.30 p.m. red turbines of* the Brown-Curtis type, constructed by 
4 SATURDAY, MARCH 20rn. Pave Saree, and Engimeoring Company ; launch, Friday, 
InstiruTION. oF AUTOMOBILE ENGINEERS.-Visit to. National iizse, constructed under Lio: Se spevial survey to class 
Physical Laboratory, T 2.45 p.ni. 100 A 1, ‘self-trimming. screw ;, built by th Ship. 
Roya InstrruTion or GREAT Brrrain._-Albemarle-street, building and oy Docks: 7 thermr fy to the order « 
Piccadilly, vf 1.“ Positive Rays,” V., by Professor Sir J. J. | G, Laing and Se, ; dimensions, length oe ee : Sins 
l. 2 constructed North- 
Thomson. 3 p.m , “gies En 8 srg Coan mem er Saturday, 
MONDAY, MARCH 22nv. ‘he |. Co, (1918 pe Aaited 
SarreeE ;_ built, b m. Gray s . 
Se ace yk ae Institution of | the order of Royal Steam Gonreny (231 018), Timid 
Civil vi Bngincors, Greet Vonsgnistnoet, S$.W.1. Opening meeting. | dimensions, length 413ft., Ag 
presidential address by Sir,Eric Geddes.. $8 p.m. (Postponed | 31f¢.; to , 8000 “ae iaabiisie, 4 
: sion, 27in., and 73in, ” stroke ; as be 
Technical = fan w 1lft. 6in., fitted 





NGINKERING ociery.— Bradford 
tho Unaflow Steatn Steam ee ag by Mr. D. H 
pau.is 
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Assistant Engineer, 2nd 


Grade, REQUIRED for service on 


a 

Vou. OXXIX.—No. 3352] 

hy the Gold Coast Harbours, (Accra and 
Secoondee). Salary £600 per annum. 


quarters and first class passages. Liberal ve 
jn Enzland on full salary after each tour of 8 to 12 
months’ residential service. ommicebs. who must 
have served in some branch of His Majesty’s Forces 
during the late war, unless their reasons for not doing 
go are entirely satisfactor "he and who are duly 
qualified Civil Engineers and have had experience on 
an Enzineer’s_or Contractor’s staff in the actual Con 
struction of arbour Works, should apply by letter 
not later shen a week from the date of this. severhae. 
ment, giving brief details of ave and e oxenees 
CROWN AGENTS FOR THE COLONIES, 4, Millbank, 
London, S.W. 1, quoting M/Gold Coast 9603. 





~__ 


Assistant Engineer, 3rd 

Grade, Baar aD for the 

NIGERIAN GOV se RAIL- 

WAYS, with possible permanency. 

Salary £300- ‘10 and a y > bonus of £120 a year. 
The question of eine. he salaries of Ni 

Government o the withdrawal of the war 

— is at it under tongue 


fire 
meets on fall salary. 
Candidates, 22-85, who have had 
Civil Engineers on Railway Meeeee, & “abould ax ap le 
in writing, nov r ti a week am ¢ 
vine brief details of 


tisement, 
eto the ¢ WN AGENTS FOR GOLONTES. 


4, Millbank, London, 8.W. 1, quoting BiMigeris, age 


Free single 
ve in 








y. ary 
£80, and a war bonus of £120 a year. 
The question of increasing the Nigerian 
Government on the withdrawal of the war 
bonus is at present under consideration. 
quarters and ee — passages. Liberal leave in 
Bagiend - full sal 
Candidates, aged "$5- 40, ee have <a in 
General Draughtsman’ Work, such as ig met with in 
a large office of a Municipal or “City Gacksan. and are 
competent to Take Out Quantities in Detail and 
Design Buildings, Structures and _  Ferro-concrete 
Work, and also to make necessary Calculations, should 
apply by letter, not later than one week from the date 
= a be a am brief details — ex peri- 
to t OWN JENTS FOR THE 
SoLONTES. 4, Satitbank. London, 8.W.1, quoting 
M/Niceria $281. 
Candidates must have served in some branch of 
HLM. Forces during the late war, unless satisfactory 
reasons for not doing so can be is 4045 


a ])raughtsman Required by 
M 





the GOLD COAST GOVERN. 
ENT for the SEK ONDI-KUMASI 
RAILWAY (Deviations), for two tours, 
each of twelve months’ service. alary £500 a year. 
Free quarters or a field allowance of £90 a year in lieu 
thereof. Free first-class passages. Liberal leave in 
England on fall salary:—Candidates, age 25-45, who 
must be good Draughtsmen, with considerable experi- 
ence in an Engi "s office, ly on Railway 
Construction, and-who are able to Plot Surveys and 
Tevels and to Take eA Quantities, should apply in 
writing, giving brief details of experience and 
not later = one it. pa the. date of this adver- 
tisement, the CROWN AGENTS FOR THE 
COLONIES”. 4, Millbank, | cient: 8.W.1, quoting 
M/Gold Coast 9688. Appliéants must_ have served 
ia some branch of H.M. "Posas during the late war, 
unless satisfactory reasons for not doing so can be 
furnished. 4042 





of Works, 





oreman 
If,, REQUIRED by the 


niversity College, Notting- 


DEPARTMENT OF ENGINEERING. 

JUNIOR Fe sed in MECHANICAL ENGI 
NEERING WANTED, to commence duties as early as 
possible in the Summer Term, 1920. 
salary £250 per annum. 

Further particulars and application forms may be 
obtained from the REGISTRAR, whom they 
should be returned not later than April 12th. 4052 


mmeucing 





[University of Glasgow. 
FACULTIES OF ARTS AND SCIENCES. 


4 WINTER SESSION, 1920-21 
The Paneer Court HEREBY GIVES NOTICE 
TTEND 


that all APPLICANTS for PERMISSI ION to A 
during the INTER SESSION oman 
October, 1920, any of the ¢' in the un 


Registrar 
st JULY, 1920, by condi eae a in the United 
Kingdom, and ist AUGUS a 





tees invite INQ 
or HIRE of ee DREDGER “ William H 
which is in excellent order. The 


capable pelting, speed 4 
self-pro ng, at 
larze and smal 

Further particulars of the vessel from 
and C. 
Edinburgh. 

Inquiries for sale cr hire to be made of 
signed. . 


J. F. ANDE 


137, St. Vincent stree! 
Glasgow, 11th March, 1920, 


knots, 


Clyde Li Lighthouses Trust. 


UTRIES 7 the SALE 
Raeburn,”’ 


present in the sg Harbour, Port-Glasgow. 
00 tons per hour at 42ft. a 
two sets of buckets 


D 
Stevenson, Civil Engineers, 84, George street 


RSON, 
Clerk to the Trustees. 


at 
It is 


Messrs 


the under 


3876 





ONE HORIZONTAL ENGINE, 


with 
8ft. 8in. 


C.1. tly-wheel, 


governors, 


&ec., and 
a her wit 





furth of the Valtes Kingdo: 
Departments of Ma‘ Teematicn, Natural Philosophy, 
pldoery Laborat ae, mice) | OO 

Engi- 


ory. 
neering Laborator: tiaras 
a Ace, : 
pal. 
March. 1920. 3888 





University of Liverpool. 
FACULTY OF ENGINEERING. 


ASSISTANT, LECTURER DEMONSTRATOR 

The Council invite CATIONS for this Post. 

Commencing salary the REGIST jus war bonus. 
TRAR. 4021 


—Full particulare from 





RE 
(hertsey Ur District Coun- 
PURIFIC N WORKS. 
to The Lrban, District repared 
reoelve TENDERS for the Be 


following WORK 
ALTERATIONS "and ADDITIONS to SETTLING 
TANKS, CONSTRUCTION of PERCOLAT- 

ING FILTERS, HUMUS TANKS, SLUDGE 
and HUMUS DRYING AREAS, Lines_ of 
Pipes and other works 

in secordance with the specification and drawings 

prepared by Mr. G. Midgley Taylor, Civil Engineer, 

of the firm of Messrs. John we and Sons, 36, 

Victoria- eg Westminster, S8.W. 

Copies specification and vl of quantities, 
with ty ae ‘Tender, may be obtained from, and the 
peg be inspected at, the offices of the aforesaid firm 

Engineers upon payment of £5 (cheque only), which 
wn be returned upon receipt of a bona fide Tender. 
Tenders, endorsed ‘* Purification Warne. ” must be 
delivered in a sealed package, addressed to the Clerk 
of the Council at his office, 14, Guildford-street, 
a Surrey, before 10 a.m. on Friday, 23rd 

Pp 


The Council do not bind themselves to accept the 
lowest. or any Tender. 
By Order 
(Signed) ERNEST J. CASTLE, 
Clerk to the Council. 


4000 
C° oration of Durban, Natal. 
ERS FOR oe IRON WATER 


PIPE: 

The Corporation of Durban, Natal, is 
receive TENDERS for the SUPPLY and BRtivery 
‘* free on board "’ of about 212 Tons of 12in., 6in. 
and 4in. CAST IRON PIPES, to be approved by the 
Representative Engineer, Mr. W. H. Radford, Albion 
Chambers, Nottingham. 
Specifications can be obtained from the undersigned. 
Sealed and endorsed Tenders must be delivered to 
the undersigned on or before 20th April, 1920. 

The lowest or any Tender will not necessarily be 


By Order 

WEBSTER, STEEL and CO. 

5. Bast pea eres. 
Leadenhall-s 





accep 

















Gor! vA AOVERNMENT for the E.C., 
\ +; EPARTMENT, for Agents ro oo Corporati 
two tours eac! 2 with possible per 
Salary £25¢ i jing to £300 by annuai CONTRACTS. 
gan oe og = £170 od RAILWAY WAGON AND CARRIAGE SCANTLINGS. 
mn, et ni ary on e ‘ ’ 
withdrav aus is at preseat wader con- The Central Comm ttee for 
{ a ticles of kit and motor cycle Purchase of Timber (Railway Clearing House) 
Libe sitt q and passages. | is prepared to CONSIDER OFFERS for the EARLY 
on sd on-full salary. Age 23-45. SUPPLY to the British Railways of WAGON and 
ist have served in some branch | CARRIAGE SCANTLINGS in Home-grown and Im- 
of ing the late war, unless their] ported Oak, &¢ 
ae ; , dng so are entirely satisfacto Specifications and forms of Tender may be obtained 
o t - «perience in struction and | on application to the Secretary, CENTRAL COM- 
rida omer Mesh mags | Out, Levelling TTEE FOR cola OF TIMBER, 24, 
Comes. Up. Experience is a 2 necessary in | Euston-square, London, N.W. 4049 
* 
Bridges, | rts, Drainage, &e., RHYL PIER AND AMPHITHEATRE 


should have served an edemetionhie, at Masons and 

ave had experience in Supervising Construction of 

» Buildings, &c., and 
M 


stating age and full 
to the CROWN AGENTS 


COLONIES, 4 Millbank, London, S.W. 1, 


quoting 
4044 





Required for the Service 








TO CALS. . COMPANY PROMOTERS 
TORS, AND OTHERS. 


Thet Rhy! Ur ban District Council 


re p to consider PROPOSALS in the 
nature of OFFERS undertaking to carry out 
STRucTO pend Pegg meget and ety MENTS 
nature to the PIER AMPHI- 
THEATRE 2 at fen in consideration of the Council 
ng to grant a lease thereof to the offerers for 

@ period of ig 4 oon at a nominal rent. 


Offers sent to the ad 
“ Pier and Amphitheatre.” by not later than the od 


of June, 
T,. AMOS JONES, 
Clerk to the Council. 
3908 





Council Offices, Rhyl. 


| ase South Indian Railway Com- 





Limited oF prepared to receive 
ERS foi for the SUPPLY 0 
LAMINATED BEARING a 
le eager ys and ot - ine be 
ment 3 a Re anys . urP-Dave 
r the Chairman 


to and Directors 

of the South Indian Railway Conipany, Limited. 
marked ‘‘ Tenders: for come.” must be left with 
the undersigned not ‘later than 2 p.m, on Tuesday, 
ny 4 18th April, 


1920. 
Ac e, which will not be returned, 1 be made 
of 10s. for each copy of the nites ” alee ot 
the drawings may et is ned at the office of Robert 
. Esa,, Inst. C.E., Consulting Engineer to 

e Company, 8, Vietorl-siteet, Westminster, 8.W. 

y 
W. B, REYNOLDS, 
“For Managing ‘Director: 


with lin. ram, necessary syphon 
tape. on stone Souuditeant loft. by _ 2ft. 


ONE VERTICAL ROHaR. aft, by 2ft. 
with i safety gauge taps, & 
ONE STONE CRUSHER » by Robert 


Stalybridge, with two 5ft. flywheels, drivi 
36in. by 7in., with 2lin. j 


3 


at Fi od ley Shy ese tendering 
permission to 


neer, Piethorne, near 


Office, Oldham. 
of Teleday. the 6th of April. 


()!dham Ce Corporation Waterworks. 


RS are INVITED for the fo! 

with 2in. 
+ ge 9tin. cylinders by 16in. stroke, with Fm dia. 
é bh feed pump, 


ery and erusher to be removed by and 


nspect the machinery and 
crusher, nepicoats should apply to Mr. C. J. 


dale. 
for the — be addressed to Mr: 
Lo tg’ PARRY, Commercial Superintendent, water 
and sent not later than the a ae 


gg oo - 
east iron 


and exhaust 
in. -» with 
Gin. dia., 


c. 
Broadbent, 
ng pulley, 


Batley; 





WORK: 
C.  -sicamrns ENGINEER ie DREDGE 


allowance, plus 


ing 
as sanctioned by Government. 
extra, to lati 
£1 Os. 6d. sterling (no income tax is 
Sudan). 
Unmarried man preferred. 
Free furnished quarters on dredger. 





service 


1 examination. 
a in writing, to be 
A. L. EBB, K.C.M.G., 
Broadway, Westminster, 8.W. 

* Dredger Engineer 


Egyptian Ministry of Public 


Salary, £E24 per month, plus 40 per cent. 

20 per cent. war gratuity, the lacter 

the scale at present in force and Lb Aaged = long 
Travelling allowan 


in ~“ cit —_ 
charged in t 


passage out and home on completion of 
Leave allowed, according to Government regulations. 
Contract for one year, with extensions if suitable. 
Strict medica! 


addressed 
tary Anne’s Chambers, 
Envelopes to be 
3939 


R. in the 
Sudan 


to Sir 





(SOUTH -AFRICA). 


above POSIT: 
a 9 


possessing 
takings, including the Design, 
tenance of Water 

Distribution, Tramways, Drainage. 
Roads 


and ‘flown Planning, Buildings and 
Abattoir and Cold Storage, Destructor, 
Public Baths, Fire Equipment and Town V 
The salary off per annum, 
transport. years’ agreement. 
paid. 
Applications, 
single, training. 
——— 


. experience and when duties 
together with copies of 
da dical certificate 





Jodged with the undersigned not later 
13th April, 1920. 


7 ‘ 





DAVIS and SOPER, Ltd., 


54, St. Mary Axe, 
London, E. 
22nd Niareh, 1920. 


unicipality of Bloemfontein]; 


APPOINTMENT «Ms AND ELECTRICAL 
eg Sag ARE HEREBY ENVITED for the 
from men of energy and ability, 
knowledge of Municipal Under- 
Construction and Main- 

works, Electric Power Station and 


, Sewage Disposal 
Bridges, Storm- panes ” Surveys, Housing 


£800 
annual increments of £50 to £1000 per annum, with 
Passage out 


stating age, whether married or 


three “recent 
of fitness, to be 


e 8 will be required to d 
the whole of his time to the services of this Muni- 
cipality, and will be required to join the 


Agents of the Municipality of 
Bloemfontein, 


aluations. 


rising by 


could be 


than the 
evote 


on 


4003 


Sheffield Corporation Water- 


WORKS 
ALLEY RESERVOIRS. 
ING DRAUGHTSMAN: practical ex- 
0 similar’ works essential. 
me ADIy. stating age, qualifications, and salary 


WILLIAM TERREY, . 
General Manager. 


Water Departmen ores 


Town Hall? Sheffield. 
politan Asylums Board 


[he Metro 
invite A Sapp iy for the following 


APPOINTMENTS in the ge 7 of the Engineer- 
in-Chief, on their Head Office Staff, viz.: 
(a) ONE SECOND ‘ASSISTANT ENGINEER. 
Applicants should be of good education and be well 
tchaatt Meebanical and Electrical Engineers, who 
have served their time with first-class engineering 
firms, and who ‘have good Theoretical, Scientific and 
Engineering Knowledge 
The candidate appointed will be required to assist 
in the General Supervision of the Economical Working 
= a nee of a large number of Steam Boilers, 
team Engines, Deep Well Pumping Plants and Heat- 
ng and Hot Water Supplies, and of Laundry and 
Kitehon Machinery and Appliances 
gone pe we not be less than 25 nor more than 
3. ray offered is £250 per annum, 
rising by 220 ‘annually to £350, plus war bonus at 
Civil Serv’ rates (at the — time £135 per 


MPORARY | “FIRST. CLASS ENGI- 
ERING gmp nny pe i 
for at waste a months, to prepare Working Drawings 
Steam Boiler Plant, 
Installations in connection with large institutions. 

The salary offered is £200 per annum plus war 
bonus at Civil Service rates at "the a time £120 
commencing 





DRAUGHTSMAN, 

to above. Soe 
is £150 per annum, rising by £10 
annually Ee gree plus war bonus at Civil Serv: 
rates (at the present time £105 on the commencing 


salary). 

(dq) ONE SECOND-CLASS ENGINEERING 

DRAUGHTSMAN, 

to prepare Working Drawings Specifications and 
Estimates of Installations of Electric Light and 
Power, Telephones, &c., in connection with large 
institutions. : A 
The salary offered is £150 per annum, rising by £10 
annually to £180, plus war bonus at Civil Service 
rates (at the present time £105 on the commencing 


lary). 
Candidates for the appointments of Draughtsmen 
— not be less than 25 nor more than 35 years of 


wi pplication forms can be obtained from the under- 
signed on and after Friday, 26th March, 1920, and 
must be returned accompanied by copies of testi- 
monials ‘not later than Thursday, 8th April, 
| ps Envelopes to be _ endorsed, Application 
“*Second Assistant Engineer,’ ‘“* Temporary 
First-class Draughtsman,” ‘‘ Second-class Drauchts- 

respectively. Requests for forms made by 
be accompanied by stamped ad 


By Ord 
DUNCOMBE 


MANN, 
Clerk to the Board. 
Office of the Board, 
Embankment, E.C, 4. 3999 





° ? 

The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLTED TRADES. 
(Registered under the Trade Union Act.) 
An A lly formed to look after the 
interests of Foremen in their Supervisory Capacity. 
All communications to ead Offices, 
H. 81, High Holborn, 


retary. London, W.C. 1. 
2018 
me 





“General 





SITUATIONS OPEN 





TANTED, a Young, Energetic, Qualified CIVIL 
GINEER, with experience on Harbours and 
Railways. Must be good Draughtsman, Estimator, 
and Field Surveyor.—Write, stating age, salary 
espectes: and when available, also enclosing references, 
Box FE. 764, Lee and Nightingale, Advert. Offices, 
Liverrool. 41066 4 





RING ASSISTA 
TWO GENERAL. ENGINEERING 


knowledge of Architecture. Salary £380, 
£480 per annum. Three years’ agreement. 


class p 
enclosing copies of pee yt 5" 


54, St. Mary Axe,” 
London, E.C, 3. 


Monicip ality of the City of 
rot iat we 
ASSISTANTS 


REWUIRED for service with the above Municipality. 
One with Sewerage Experience and the other with a 


aasage out paid. 

Apply by letter, "Rating age ee qualifications, and 
to 

AVIS and SOPER, Ltd. 


rising to 
Second- 


4002 


TANTED, ASSISTANT PROGRESS MAN for 
Engineering _Works in Surrey; must be 
capable = and have held similar positions.— Write, 
giving fullest details of experience, age and salary 
required, 3942, The Engineer Office. 3042 a 
JANTED in a Marine Engine Works, an ENGI- 
NEER experienced in Modern Methods of Pro- 
duction.— Address, 4001, The Engineer Office. 








SITUATIONS OPER (continued) 
Page II. 





ASSISTANT GAS ENGINEER. 


Municipal Commissioners Siam 
an ASSISTANT GAS ENGINE! 
an 
Se 
general al. 





pass ‘ical as to his fi 
in a trop’ d 
will be provided by- mail s ». or 
ot. ti with half-salary d 


Machinery, and stating when 








of the 
TWO ASSISTANT “FOREMEN 

) for the Macca, and PORESEN Td) "ic 
Taal ae Section of the Rife Factory, 

service i must vy at’ 

pitvice in India, and for (1) must have a 

rosie and ork and be 
for (3 sea shel? ee, and 
conse “& good meation in the 
cements -g ~ and 4 and should 
Modern includ: ; etd 

Meng 00 Chatasier est be establishet 
of extension if a by Ae eee: SALARY: 
to Ran eae ing by Rs. 15 p.m. annually 
sixth, eig 8. 470 and Rs. 490 in the 
service, Free mth ‘years if retained in the 
Passages t attendance and 
family, ita and “home “for candidate, and 

Further particu 

application from 
Ev rt feet a 
Avni Tat date tor redelpt of sppiteations. 7 7th 





—, Pavement House, E.C, 2, 
24th March, 1920, 4077 








Me later than Wednesday, 31st March, 71920.. 


The Munici nicipality of Si Singapore. 


G 
experience, including Carbonising Machinery, both 
the Design and in the Construction of New Works 
ordinar: and in Distribution. 


the deitas bale te {ids Sasa 
oO Ss. 01 

For the first ~ be £090 
as ag ae allowance for suc! 


an 
7 required on duty. Free unfurnished quarters 
will be prevtaaa te addition.— Applications, “stating 
age and place of. a and giving details of education, 
training, and experience generally, and in Carbonising 
. accompanied by 


copies (only) of testimonials. and also_ pe 
. to be jodeed — Messrs. C. C. ae 

and PE . M.M. Inst. C.E., 180, Hope-s' 

psa agents to the’ * Municip: ~ a 
from whom further information be obtained), 


ore RE-} 


ER, 
eae 
round 


The 


SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &c., WANTED 
Page I 


FOR SALE, 
Pages IV., VIII., CXL, CVIIL, and CX. 
AUCTIONS, 
Pages CVIL, CVIIL, and CXIV. 


PREMISES TO LET OR WANTED 
Page CVIII. 


WORK WANTED, Page CX. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 


- For Advertisement Rates see 
paqe 325, col. I. 








WUMERICAL INDEX TO ADVER- 
TISEMENTS,, Page CXIII. 








4001 A ~ 
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THE ENGINEER 

















ANTED, 
a for —, work ‘in i 
to 


Ta of all Power oe 
Inelading ‘Seca, Electrical, Hydraulic, &c.; 

ferably with some experience in. the Installation a 
Mill Plant, but not essential; not over 32 years of 
age.—Address, stating age, ‘experience and 3006 a 


required, 3996, The Engineer Office. 


SITUATIONS OPEN (continued SITUATIONS OPEN (equitauea) carucieutaren @eontinuwed) 
eT ea bbs re Gir: Wer D.P. BATTERY CO. BATTERY 00.) hid. Nakewell—Avbit BA works. Peterbo fee te ee 





ANTED, NIGHT SHIFT MACHHINE SHOP 


tions to JOHN WADDELL, 





of all types ; 
experience. Appl ficants to 


BONS. Lta., Central Ironworks, Huddersfield. 


salary requi! 
previous experience.—THOMAS BROADBENT and 


JANTED, an SS DRAUGHTSMAN, 
used to and Detailing Centrifugals 
- pe By Pag have had previous 


and 
3932 a 








SUPERINTENDENT for large ¢ 
Vehicle Manufacturers in the North; must be a first- 
class man, used to up-to-date methods, and a know- 
ledge of all classes of machines.—Address, stating 

revious experience, age and salary required, 4033, 
The Engineer Office. 4033 a 


V ANTED by Large Marine Engineering Firm 
North-East Coast, 





ANTED, SMART BUSINESS MAN of Com- 
mercial ability to Control the Output of fairly 
large Foundry ; x guarantee of ability would have to 
- by fi : amounts to 
be arranged to ithe extent ry about £2000.-—Address, 
am A. 356, ** c.o. Deaton’s, Leadenhall-street, 5m Cc. 
4006 a 


wax TWO Sound MECHANICAL and ELEC. 
TRICAL ENGINEERS, with ent Works 
ged for Works in British Isles. Salary £500- 
according to qualifications. = ay ae: to Box 392, 

Wilting’ 8, 125, Strand, London, W.C. 3825 a 











SSISTANT BUYER REQUIRED; One Used to 

Central Purchasing preferred ; must have good 

knowledge General Engineering Requirements.— 
Address, 4014, The Engineer Office. 4014 


SSISTANT CHEMIST WANTED for Laboratory 

of Engineering Works; experience in Analysis 

af Steels, Cast Iron, Fuels, Alloys, &c., desirable.— 
Apply, RUSTON and HORNSBY, Ltd., ear ow 
5A 








A MManutact ENGINEER WANTED by Large 
Manufacturing Company ; ae elass general and 
education al, also administrative 

el in the application of Civil, Mechanical and 
Electrical E Engineering to Manufacture ; age 35 to 40. 
pe salary asked.—Address, 4018, The a 





SSISTANT ENGINEER WANTED for Chemical 
Engineering Company; one with good sound 
echanical Training and Chemical Works Experience 


and accustomed to Designi preferred.— Write, 
ra 298, Willing’s, 50, Copthall-avenue, Rs ae 
2. A 





SSISTANT SALES, INDOOR and ESTIMATING 
Z ENGUINEER, 25 to 35 years: ¢ Correspon- 
dent and possessing shop and commercial experience 
Electric Crane Work; Manchester district. State 
salary and other partfculars.—Address, 4078, The 
Eugineer Office. 4078 a 


SSISTANT Eases in OFEICE of ELECTRICAL 
ENGINEERS, London, 8.E.; should have tech- 
nical knowledge and training, and be able to take out 
c tities for Applicants should give 
fall particulars of ‘qualifications pad salary requires — 
Address, 3902, The Engineer Office 390: 











HIEF DISPECTOR FOR MACHINED STEEL 
WHEELS. Reliable man, accustomed to reading 
drawings and to fine limits. Pref given to a 
man — ———— >= ie Castings.—Apply, stat- 


) as aby, expected. to THE 
TIONAL PSTEEL FOUND. Y (914), sae. 
Kirkland Works, Leven, Fife. 





IVIL ENGINEER REQD. for East; Rly. and 

Ropeway Constr.: under 40; “er /1000 Rs. 

‘m. Also JUNIOR REQD.; single, under 26.— 
aoets LAURI£ and-CO., Employment Specialists, 
es. Dept.), 28, Basinghall- st.. E.C. No ax rw a 
4 73 A 





NGINEER, MECHANICAL, WANTED, to Assist 
Works Manager ; ; mass production. commercial 
motor chassis ; thorough knowledge of shop and office 
routine, and a very live man required.—Write, 
ing age, experience and references, to Box 451, 
Willing’s, Moorgate-arcade. E.C. 2 3948 A 





INGINEER REQUIRED for Cane Sugar Country, 

with good Drawing-office Experience in Sugar 

Machinery and General Engineering ; must be com- 

petent and thoroughly reliable; age preferred from 

30 to 35; salary about £80 per month; full particu- 

Jars required; none without suitable’ qualifications 
need ‘cant —Address, 4004, The Engineer Office. 
4004 A 


INGINEER’S MANAGER REQUIRED by Well- 
known London company, to Take Complete 
> of London end of subsidiary company operating 
the East ; must have sound commercial experience, 
forse Engineering Knowledge, and also be a capable 
Buyer; excellent prospects for the right man.— 
Apply by letter, stating ave, experience and salary 
required, to Box A. 12,:Smith’s Eppes Service, i.td., 
173, Great Portland- street, W.l 3962 A 








i ay ING Progressive Engineering Firm  RE- 
QUIRES IMMEDIATELY an experienced ENGI- 
NEER to REPRESENT them in the North of 
Engiand; must be well educated, preferably at a 
Public School, and have works, drawing-office. and 
commercial experience. The position offers consider- 
able possibilities to the man capable of handling a 
small sales staff and developing a well-established 
connection.— Address, 3845, The Engineer a. 
3845 A 





ACHINE SHOP DEMONSTRATOR REQUIRED 

in up-to-date Engineering Works, employing 

over 1000 hands; must be thoroughly competent to 

demonstrate operations on a paws of ~ machine 

Seer Appliceriaks, statin experiente _ and 
salary required, to PERKINS “ENGINEERS S, Ltd., 
Westwood Works, Peterborough. 4011 4 


ATE FIXER REQUIRED for .Petrol Engine 
Works near London. State age, experience and 
peta —Address, 4061, The Engineer Office. 4061 A 


ECORDER WANTED for Engineering ie 
office of large manufacturing company in the 
Midlands ; applicants must have extensive experience 
and been in charge of a Modern System for Keeping 
all Drawing-office Records, including Card Indexing of 
Drawings, &c. Permanent position for suitable man. 











Address, stating age, experience, and Sulary re- 
quired, 4064, The Engineer Office. 4064 A 
EQUIRED by Civil Engineer in London, DE- 


SIGNERS of REINFORCED CONCRETE for 
Buildings, &c. Applicants must be about 35 years of 
age, able to make all Calculations and Prepare Details 
from which finished tracings can made. Salary 
from say, £360 to £400 per year, according to ability. 
_ The appointments may possibly become permanent. 

Address, giving full particulars as to previous 
experience and training. salary required, age 
and when at liberty— 

__P767, The Engineer’ Office. P757 A 


Re aeiwis. tan E.—Small TOOL MANU FAC. 

RS. ee — connect iat WANTED 

commission.—THE 

GERRARD ‘ENGINED RING” w ORKS, Ltd., 91¢, 
Dynevor-road, Stoke Newington, N. 16. 3961 A 








EQUIRED IMMEDIATELY. ASSSISTANT for 
PUBLICITY DEPYT., to undertake Machine Tool 
Catalogue Preparation; advertising experience an 
advantage. Apply by letter, stating age, experience, 
and salary required.—Address, ‘‘ General Manager.’ 
CHAS. y and €O., Lid. 9/15, Leonard 
street. E.C 3911 Aa 


GALES DEPT., London Office, STEAM ENGINEER, 
‘ with good tech. and Commercial exp., REQ 
for Correspondence ; sal., £300/350.—Apply. LAU RIE 
and CO., Employment Specialists (Eng. Dept.), 28, 
Basinghall- st., E.C. No preliminary fee. 4074 4 


SPECIAL ELECTRIC STEEL.—WANTED Experi 
\ encei Young SALES MANAGER, to develop 
sales of Special and Tool Steels in Midlands.— Address 
Stating age. experience, and salary, 3747, The Engi 
ueer Office, 8747 a 











on the 
LEADING DRAUGHTS. 
Oil E 


ow experienced in Marine good 
rospects oe ee +S agitating age, 
and sal: req’ $865, The eer 

Ofice soe aN 





MAN, 


full particulars of y requi 


The Engineer Office. 


TANTED, Capable MECHANICAL a 
ith Technical, 


Ww 
Training, for works in Manchester district. oS dares, 
experience, salar . 8783 


SA 





with sound 


experienced Junior, 
Experience ; 


Knowledge and Practical 


3969, The Engineer Office. 


ANTED, CONSTRUCTIONAL cea er es m, 
retic: 


must be able 
to Detail accurately and Design simple structures.— 
Address, stating age, experience and salary Zegetves: 





TANTED, DRAUGHTSMAN, 

Design of wey i Screening and Surface 
State experience, and wages required.— 
TURNER, Ltd., Langley Mill, Notts. 


Experienced in 


the 
tent 
R. 


4058 A 





DRAUGHTSMAN, Preferably 
because of housing difficulty, with 


Wat 2 


State 
Address, 3095" 5 the "Dasinesr Office. 


Single 
experi- 


neg in ee aaa cree an Structural Steelwork, 
perience and wages ——--— 
5 A 





orks 20 miles 8.W. 
Machine | Shop Work ; 
Estimates from Drawings : 

up-to-date Machine Shop 


Engineer O 


—-~ <¥ BeTATOS RADGH TOMAR. for 
f London, for high-class 
used to Preparing Competitive 


stating regal salary required, &c., ig The 
1 





D for a Railway in South 
JGH 


rising to £500 by annual. increases of £20.— poly by 


letter, sending full ss haus ae experience and copies 
of testimonial, to R., Box ah. Leathwait 
and Simmons, 5, Bischin. lane, E.Cc. 3 P743 a 





ANTED, JIG and TOOL DESIGNERS for 


Motor 


Parts, Glasgow district.—Address, stating ex- 
perience, age and salary required, 8940, The Engineer 
Office. 3940 a 





in Laying Down of Mill Plant ; 
getting out arrangements and Alterations ie 
and Buildings ; used to working from Rough 

Machine Shop ; 


neer 


ANTED, TWO DRAUGHTSMEN, Experienced 
capable of 


Plant 
Sketches, 


and capable of Making Working Drawings for 
Birmingham area.—Address, stating 
age, > and salary required, 3997, be Ht naa 


A 





— salary 
<cutlontene of experience, whether = 
single.—Address, 3756. The Soon Office. 


ANTED. TWO THREE FIRST-GLASS 
‘DRAUGHTSMEN: * used to Modern Iron and 
rks Practice. State required, full- 


led or 
3756 a 





Estimating, "—Apply, stating 
salary desired, to HERBERT MORRIS. Litd., 
borough. 


ANTED, YOUNG STRUCTURAL DRAUGHTS- 
MAN, preferably with —- experience in 
experience and 


VICES <= JUNIOR Z : GH ng with 
General r xperience.—. 
DHAUGHTSHAN, stating age, experience and joe 





HIEF pepe: ae ig WANTED for Wo 
ing oftice large industrial firm in 
ee for mets y work and general enginewing. 
requi 





ta experience, and salary uired.—Address, 
3675, The Engineer Office. $675 a 
RAUGHTSMAN. zn ering tie in 
Midland area A 
oursman 


energetic DRAU: Lek te 

and apm yond Portable "Railway Plant. Pre gees em 
giving full eulars of experience, age, 

required, 8712, rhe Engineer Office. $712. A 


RAUGHTSMAN (CONSTRUCTIONAL and CIVIL 
ENGINEERING) _ REQUIRED by Bast Anglian 








firm making big dey for 
young man ef imagination and enthusiasm; only 
those already tra _ > this business need apply. 


Applicants to experience and salary 
required . wll «Bm ioeo" "The Engines Office. 40204 





RAUGHTSMAN, Mechanical, Marine Engineering 

and Hydraulic, REQUIRED; must have had 

good experience. Salary £5 per week.—Write, stating 
age and experience, 3901, The Engineer Office. 390 





RAUGHTSMAN REQUIRED, Experienced in Con 
a, veyor and Elevator Work.—Apply by letter: 
8 


age, experience, and salary required, to 
SIMON, Ltd:, 20, Mount-street, Manchester. 4008 4 





| gone. Sina REQUIRED for East Midlands, 
in Des’ of Steam and up-to-date 
Electric Winding Engines (mechanical portion) ; 
experience in the latter essential.—Write, stating age 
and salary required, Box 911, Sells’ 

A vertising Offices, Fleet-street, E.C. 4. 3769 a 


YB emt phir ana REQUIRED for East Midlands, 
with good experience in Stationary and martes 
pao a ou bg og —Write, stating age. 
and salary_ required to Box 910, “Sells Aa- 
vortsing Offices, Fleet-street, E 


RAUGHTSMAN REQUIRED for Cement Works ; 
must have sound practical knowledge of wn 








Engineering, preferably with previous Cement W ie | 
Experience.— ly, stating qualifications, age and 
salary o the BRITISH PORTLAND 


ye An 
CEMENT MANUFACTURERS, Ltd., 


Sundon Cement 
Works, Toddington, Dunstable, Beds. 3087 a 





RAUGHTSMAN REQUIRED for Highly Interesting 
Speciality Work by London Engineering Firm ; 
must have very sound practical and mathematical 
knowledge of Mechanical and Hydraulic Engiowrias. 
and fair knowledge of Electrical Engineeri' age 
25-30; excellent prospects for man with initiative. — 
Address, 3963, The Engineer Office: 3063 a 





DPALGHTSMAN REQUIRED, with Experience in 
Handling, Screening, and Washing Plants, 

also paoe) eaasigase of Hauling and Winding Engines. 

——/ stat. age; experience, and salary re- 
quired. 38 3887, The ‘kusinees Office. 3887 a 





RAUGHTSM AN. —WANTED, _& Fiset-cheee 

thoroughly and an, with 
a par — Designing Medium and Teaty Machine 
Tools.— age, rience and salary required to 
NOBLE “oe LU. ND. td., Felling-on-Tyne. 4038 A 








RAUGHTSMAN WANTED, Experienced in Rail- 
way and Harbour Work, Design, Estimating, 
and Surveying..—Write, stating age, salary expec 
and when ayailable, also enclosing references, Box 
Ff Lee and Nightingale, Advert. Offices, Liver- 





Lough- 
$980 4 


pool. 4067 4 











ixing F< apply, and only 
avin fa Fee Bs. details of their experience and 
Stating” thelr age and salary required, will be’ oon 
[eare. 4022, The Engineer Office, 4029, 
——s! 


UGHTSMAN WANTED, Used to By uoys, 

‘Tanks, Stills, &c.; able to get out Materia) 
Compiete Working Drawings. State full particulary 
4 salary required.—Address, 4031, The cnet 


Degranaswan WANTED, with Bpperiens ‘gt 
—— Combestion Engines, also Jig & and Tool 
Work. . Sta pte pe " sper} ence, and p= ol required. 
Apply, BLACKSTONE and 6O., Ltd. Stamford. 
4068 BA 
RAUGHTSMAN WANTED.—YOUNG MAN, with 
good Mechanical Vraining,~WANTED for J 
Tools, and Standardisation.—Apply, stating = 
experience, and salary, Works Manager, Messrs, 
MUSGI SGRAVE and CO., Ltd., St. Ann's Louworks, 
3799 4 






















PPAPsaram as, with Shop a plilbeee. Used to 
Works Tay-out and Maintenance. State 

experience and salary required. eee RU SSELL 
and CO., Ltd. Alma Tube Works, Walsall 4055 4 


AUGHTSMEN, Good Mechanical, for A.C. 

D.C. Machines, Contactors, Drum and Liquid 
Controllers, Sp ge stating qualifications, ave, salary 
and woe date can commence, to the Main DO: 
The B CO., Rugby. 3627 # 


UGHTSMEN, Good Mechanical, for Electric 
Motors and Generators, also Controllers. Gooq 
salaries.—Address, giving age and experience, 363% 
The Engineer Office. 3628 ae 


AUGHTSMEN REQUIRED, Age about 26 Yelm 

with general experience and adaptability, th 

tate age, experience and salary expected to “‘ D. 0. 
3 G,. ENOCK and CO,, Ltd., South Tottenham, N, ib, 
4054 Le 














AUGHTSMEN REQUIRED (SEVERAL). Accus. 
tom to Coal-handling and Convevine an 
Elevating Plant.—Apply, stating ft pregeulars ot 
sapiens: and salary required, to W. and By 
co YOR and ENG'’G. CO., Ltd., Cessobur: Mii, 
Watford, Herts. 405 


RAUGHTSMEN 


—W ANTED, for Cov entry, TWO 


SENIOR DRAUGHTSMEN, experienced in Lay. 
out of large works, Power Plants Perl eneral Industri 
Engineering : ectrical know recommenda. 


tion. Excellent ‘Senertunttie rg the right men — 
Write, with full details of experience and training, 
and state salary required, 3780 The Engineer Office. 
3780 A 


OB pe apy ed WANTED for Development and 
Lay out Sections of Switchboard D.O. FT irst-class 
men Only required.—Write, stating experience and 
alary ‘e to B.T.H, CO., myeten. ars 
W esden, 1b. 3677 
Bigg ag cies DRAUGHTSMAN, with Com 

mercial know! of General Mechanical Engi 
neming. State salary a references, One with South 
ye rh 3668. The Enzineer Office. 








experience and connections preferred,— 
3668 4 





ACTORY DRAUGHTSMAN WANTED, with Good 
all-round General Experience, which must 
include Shop Training and Plant Work; good w 
to suitable man; Midland district.—Address, stati 
age, experience and salary required, 3972, The Engi, 
neer Office. 3979 4 


}IRST CLASS AUTOMOBILE ENGINEERING 
DRAUGHTSMEN REQUIRED for Engine Draw- 
ing-office of large London Works; nrust be good 
Designers and capable of Supervising Detail Work; 
no one under 10 years’ similar experience need apply: 
good salary to suitable men.—Applications, with full 
d and copies only. of testimonials, to Box 
“G. Vv. D.,”’ c.o. Davies and Co,, Finch-lane, E.C. 3, 


3927 A 
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London, 8.W. 1. 


— 








Ministry of Munitions. 
By Direction of the Disposal Board. 
(Factory Consumable Stores Section). 


PLUMBAGO GRUCIBLES 


For Sale by Public Tender. 


Note.—For particulars of other Government Property for Sale see “SURPLUS,” 
price 3d. at all’ bookstalls, or by quarterly subscription of Two Shillings, post free, 
payable in advance to the Director of Publicity, Ministry of Munitions, Whitehall Place, 





For use in Coke and 
Gas-Fired Furnaces. 
600 Ibs., 350 Ibs.; 250 Ibs., 160-Ibs., 


150 Ibs., suitable for Steel, Nickel, 
Brass, Copper, 


ALSO 


PLUMBACO MUFFLE 
RINGS, 
COVERS AND STANDS 
(For above). 
Lying at 
Nat. Ordnance Factory, 
R. A., WOOLWICH. 


For full particulars, Tender: 
forms and permission to view, 
, apply to 
CONTROLLER, 
D. B. 5a, Block B, 
Earl’s Court Exhibition, 
S.W. 5. 












Or to 
DISTRICT OFFICES 
(See details advertised in D.B.5a 
section of * SURPLUS.”) 


IRST-CLASS DRAUGHTSMEN REQUIRE) for 
high-grade Motor Car Work in the London 
district.—-Address, stating experience and salary 
required, P738, The Engineer Office, P738 A 


ENERAL DRAUGHTSMAN REQUIRED for 
Experimental, Aeronautical and General Fngi- 
Works; one possessing the fullest qualitica- 
tions for contwolling the work of the drawing-office ; 
both Technical and Practical Experience essential ; 
applicants Bhould be eapable of working to system ‘in 





ann with production shops.—Address, stating 
a and salary required, 3954. ‘The 
Engineer 0 3954 A 





100D SENIOR DREAUGHTSMAN REQUIRED for 

Experi mental, Aeronsutical and General Engi- 
neering Shop ; 
Detail and Component Design ; 
training desirable, and a good knowledge of Shop 
Practice essential. Applicants to state age, experience 
one salary required.—Address, 3955, The Encineer 


must be capable of carrying out ail 
@ man of technical 








UNIOR DRAUGHTSMAN WANTED at ; xperi- 
mental  Works.—Apply, 2x ied WARD, 
Harmood- place, Chaik Farm, N.W. P748 A 


ARGE ae a CONCRETE ENGINEERS 
in Wes coteninsie have ONE or TWO VACANCIES 
competent IGNERS in Reinforced 
and DRA peters 5 ezevious experience and high 
quali at. tis stating age, experi 
ence an i galery 09 i te to Bax 2771, ¢.0. prose %, 
39, Tothill-street. ter. >» _ P73 





‘TSMAN RE- 


L?® G STRUCTURAL RAGE: 

QUIRED, with: good Knowledge all classes of 
work, including Reinforced Con 40d “Opening 
for experi man able \ take wae Position, 

Address, stating age, expe 4 salary tfe- 
quired, 4057, The Tkngineer’ Office. 4057 A 


EADING DRAUGHTSMAN, Preferably Experi- 
enced in Aerial Ropeways, Cranes or similar 
work, State full particulars of experience, ase, 
salary, &c.—Address, $946, The Engineer Ofce 
B46 A 








ReQuBee. First-class FURNACE DRAUGHTS” 
London; one used to Open-hearth 
and Reheating Furnaces; permanent position f 


suitable man,—Address, 4030, The Engineer ( 4030": 4 
OA 











Re aistrict, tor for Drawing-office. Central London 
district work upon Pipework Installations 
and Details 
“Two JUNIOR DRAUGHTSMEN. 
ADY TRACER. 

Applications, stating fully age, qualifications and 
salary required, to FOSTER BROTHERS, aaa , Lee 
Brook Works, Wednesbury. 945 A 
Oe First-class JIG and TOOL DESIGNERS 

D.—Apply, stating age, experience and 

wn ure, to Labour Office, CROSSLEY 
OTORS, , Gorton, Manchester. e041 4 A 

™pcroRar, tions GHTSMEN REQUIRED. 

VELAND: wt ., we * experience.—THE 
Soe . Ltd. aul i104 





ANTED re A ONCE, First-class FOREMAN. to 
Ww fe of Tronfoundry and small Brass- 


fi A ve Pras 60 must be accus- 
oe fic om vette of good qa Paniy mixed output 
tons in welaht be abt ae give Aes < ne 

and to secure Maximum Produc 
or po Strict disciplinariat 


piecework systems. 
i to handle ispour tactfully and satisfac- 
y.—Address, with three references in considence, 


is, 
tomy — required, 3941, ‘The ‘Engineer + “e: x 


For co1tinuation of Situations 























Opan advts. see page iii 
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THE ENGIN EER 








The Propelling Machinery of 
H.M.S. Hood. 


THROUGH the courtesy of Sir Eustace d’Eyncourt, 
sr George Goodwin, and John Brown and Co., 
Limited, we are enabled to lay before our readers 
tu-day several illustrations of the propelling machinery 
of H.M.8. Hood and the following brief particulars: 
Further information will also be found in Sir Eustace’s 
paper which was read at the meeting of the Institution 
of Naval Architects, and is printed below. 

The machinery consists of four distinct sets—each 
driving one shaft—arranged in three engine-rooms, 
the starboard outer engine and the port outer engine 
being in the forward engine-room, the port inner 
engine in the middle engine-room, and the starboard 
inner engine in the aftermost engine-room. The 
machinery consists of compound ahead turbines 
of the Brown-Curtis type driving the propeller shaft- 
ing through single reduction gearing. Each forward 
set has, in addition, a eruising turbine of the same type 
which clutches direetly on to the spindle of the 
high-pressure rotor, and at cruising speeds is used in 
series with the high-pressure and low-pressure tur- 
bines of its engine, the rotors of the after engines 
rotating freely in vaewum. 


bronze shrouding. ‘The diaphragms are of dast iron! 
nickel—cast in. An illustration” of the ‘seventh 
diaphragm of a low-pressure turbine is shown in Fig. 2, 
page 314, The diaphragms in the cruising turbines 
and the first. diaphragm in the high-pressure turbines 
are solid, but, the others in the: high-pressure turbine 
and. those in the low-pressure turbines are split. The 
spindle is made stearn tight where it:passes through 
the diaphragms by segmental serrated brass rings, 
with copper-coated steel garter springs in the cruising 
and the first diaphragm in the high-pressure turbines 
and sherardised coach springs in the other diaphragms 
of the high-pressure and in the low-pressure turbines 
to keep the segments up to their work. The glands 
are packed, as is usual in Brown-Curtis turbines, 
with carbon rings made in segments and held in _posi- 
tion by springs. The high-pressure ahead forward 
end gland has eight carbon rings, the after end five, 
the low-pressure ahead four rings, and the astern tur- 
bine four rings. The cruising turbine is fitted with 
five rings in each of the glands. ; 
The condenser for each set is hung beneath the 
low-pressure turbine, and has a total con i 
surface of 24.400 square feet.. The tubes are 
external diameter, .048in. thick, and 12ft. 3}im. long 
between tube plates. The total number of tubes per 
condenser is 12,144. The condensers are of the Weir's 




















FIG. 1—PINION 


Each of the four sets of machinery is complete in 
itself, with its own eondenser and auxiliaries, and 
can be used independently of any other set. One of 
the sets being prepared for steam balancing is shown 
in a Supplement. The engine-room: telegraphs, 
worked from the conning-tower, are arranged so 
that the starboard telegraph ia the conning-tower 
actuates the two telegraphs on the starboard side 
in connection with the starboard outer engine and 
the starboard inner engine, and similarly on the port 
side of the ship, so that, as far as the navigation of the 
ship is concerned, the vessel is a twin screw. 

The high-pressure ahead. turbine rotors consist of 
ten wheels; of which the first and second have two 
tows of blades each and the remainder one row each. 
The low-pressure ahead turbine rotors consist of 
eight wheels, all with one row of blades. A view of 
« low-pressure rotor is given in Fig. 4, page 324. 

Each cruising turbine rotor has four wheels, with 
three rows of blades in the first wheel and two -in 
each of the others. The astern turbines are each 
Incorporated. in the low-pressure ahead turbine casing, 
and consists of two wheels, each with three rows of 
vlades. 

The turbine casings are of cast iron, with the 
nozzle control valve seatings cast in the body. The 
rotor spindles are of forged steel of 34 to 38 tons ten- 
sile strength. The wheels are of forged steel of the 











same grade, with blades of phosphor-bronze of the 
usual impulse type and fitted with dovetailed roots, 


Uniflux type, with shells of steel plates and angles, 
the steam entering ditect. from the low-pressure tur- 
bine and flowing through the condenser, while the 
circulating water passes through the lower tubes first 
and then the upper tubes. The condensers are designed 
to give a vacuum of 28in. with sea-water of 55 deg. 
Fah. and a 30in. barometer. The weight of the con- 
denser with tubes and circulating water is about 70 
tons. 

Fig. 4 shows the bottom portion of a Jow-pressure 
casing with the rotor in place and the ¢ondenser slung 
from it. Each of the sets was tested thus in order. to 
make sure that when the machinery was in the ship 
and it was desired to lift the low-pressure cover in 
order to examine the rotor, or for any other purpose, 
there would be no difficulty in re-entering the bolts 
of the longitudinal flange when the whole of the weight 
of the condenser was taken entirely by the lower half 
casing. No trouble whatever of the kind was experi- 
enced during these tests. 

The engines are designed to develop a total horse- 
power of 144,000, with about 210 revolutions of the 
propeller and about 210 1b. pressure in the control 
chést, with 28in. vacuum in the condensers. The 
revolutions of the turbines at full power are. high- 
pressure 1500, low-pressure 1100. There are 392 
teeth in the wheel, 55 in the high-pressure pinion 
and 75 in the low-pressure pinion. Thus. the ratio of 
reduction is high-pressure 7.127, low-pressure. 5.226. 
The pitch circle diameters of the pinions of the gear- 











Saat eeeer nem 
the tips of the blades being supported by -phosphor- | 


with nozzles of nickel ‘steel—about' 3} ‘per cents’ 
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ing-are high-pressure 20. 174in., low-pressure 27.51lin.; 
while the gear wheel has a. piteh ¢ircle diameter of 
practically 144in.. These wheels.are of. the. ‘‘ built ”’ 
type,.and one, while on the balancing apparatus, is 
shown in Fig. 3... Bach wheel. weighs about,46 tons. 
Fig. 1 shows one of these pinions.in. the pinion cutting 
machine being hobbed. 

The thrust blocks on the rotor spindles, which also 
act. as adjusting blocks for the rotors, are of the 
Michell type, as are also.the thrust blocks on the pro- 
peller shafting. The latter have collars 7$in. thick 
and 4ft. 6in: diameter outside. The white metal 
surface of each thrust block has an area of. 1176 
square inches, both ahead and astern, giving a pres- 
sure of about 200 lb. per square inch at full power 
ahead. One of these blocks is shown in Fig. 5 standing 
behind a completed block for a torpedo-boat destroyer. 
By the side of the completed bloek is shown two of 
the pad _ carriers as well as a number of parts for 
similar thrust blocks. Fig. 6 illustrates one of these 
| blocks with the cover removed, showing some of the 
_ pads in position The thrust shaft is 24in. diameter, 
| the i nediate shafting 24in. diameter, and the 

The propellers are of the solid type, and made of 
manganese bronze. They turn outwards when driving 
the ship ahead. Z ce 

The main steam pipes, 19im. bore, are arranged in 
' two runs along each side of the ship in the boilcr- 








OF SPEED-REDUCTION GEARING BEING FORMED IN HOBBING MACHINE 


rooms, one taking from each boiler-room. |. They 
enter the engine-room at two eombined, ‘bulkhead 
and emergency. valves on.each side of the ship, and 
are cross-connected in the forward engine-room. From. - 
the cross-connecting pipe are taken branches to the 
manceuyring gears in each of the, forward engines, 
a 19in. branch to the middle engine-room, and a: 19in. 
branch to the after engine-room. Between the 
steam pipe and the regulating valve on each engine is 
fitted a separator. 

Each set of main engines is provided with two main 
circulating pumps, the engines of which are of the 
enclosed forced lubrication type alriving pumps with 
30in. suction pipes and 3l}in. diameter impellers ; 
two dual air pumps, with steam cylinders 20in. dia- 
meter by 20in. stroke, driving wet pumps of 36in. 
diameter by 20in. and dry pumps of 38in,. diameter 
by 24in. stroke ; two grease extractors of the gravita 
tion. type; a direct. .contact feed-water heater; two 
forced lubrication pumps and one water service pump. 
In each of the middle and after engine-rooms there is 
also an auxiliary condenser with 5330-square feet of 
condensing surface and 5390 tubes.” Tn ‘connection 
with these condensers there are two auxiliary circulat- 
ing pumps with 18in. suction and discharge opening 
and 27in. diameter impellers, and two auxiliary air 
pumps. | For the plurnmer blocks a forced lubrication 
pump is. fitted in the aft engine-room, together with 
a@ water.service pump. There. are, furthermore, in 
the engine-rooms six fire and bilge pumps, four oil 
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fuel tank pumps, a general service air compressor, 
and four fresh-water pumps. 

The distilling machinery is situated in the middle 
and after engine-rooms, in each of which is a’set A 
and a set B. Each set A consists of two 80-ton 
evaporators and one distiller, and can be used for 
supplying water for the ship’s use or make-up feed- 
water for the boilers. Set B consists of one 80-ton 
evaporator with a vapour pipe connected only to the 
auxiliary condenser in the engine-room in which it 
is situated, so that it is used entirely for boiler make-up 
feed 

The steering engines are ‘» the after engine-room, 
and are two in number. --ach consists of a three- 


the. very large light cruisers Courageous, Glorious, and 
Furious, but, these three latter could not be regarded as 
battle-cruisers in the proper sense of the term. . 1 therefore 
received instructions in 1915 to prepare designs of battle- 
cruisers, embodying the latest ideas in regard to under- 
| water protection, speed, &c. A considerable number of 
designs were submitted to the Board, but as there were no 
| large berths available it was not possible to place an order 


before the spring of 1916, and in March of that year the | 


Board selected a design of the dimensions given below 
to be worked out. in detail and proceeded with. 
design formed the original basis for the design of Hood, 
| having the same length and breadth as the Hood, but of 
considerably less draught, viz., 25ft. 6in, normal and 29ft. 
deep, with a displacement of 36,300 tons on a length of 
810ft. between perpendiculars, The speed was to be 


. 








This | 





had hitherto been adopted in all our big ships, inc luding 
Renown and Repulse. The first big ships, though they 
cannot be regarded as Capital ships,.as mentioned a bove, 
which had the small-tube boilers were the Courageous, 
Glorious and Furious, 

The original design of Hood was approved by the Board 
in April, 1916, and orders were placed to build one ship 
each with Messrs. John Brown, Messrs. Cammell Laird, 
and the Fairfield Company, the ships being named 
| respectively Hood, Howe, and Rodney, Subse quently 
an order for a fourth ship, H.M.S. Anson, was placed with 
| Messrs. Arnistrong. 

It will be remembered that the Battle of Jutland took 
place on May 3ist, 1916. This, the greatest fleet enyage. 
ment of modern’times, naturally led to further considera. 
tion of the design of the Hood, which had only just heey 
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cylinder direct-acting efigine with cylinders 17in. 
diameter by I4in. stroke, worked by a hydraulic 
telemotor. 

In the middle engine-room a reciprocating electric 
generating set is situated, the cylinders being 14}in. 
by 24in. by 9in., coupled to one 200-kilowatt gene- 
rator. A similar set is situated in the after engine- 
room. 

Steam is supplied by twenty-four -Yarrow small 
tube type boilers, burning oil fuel, situated in four 

“ compartments, each of which accommodates six | 
boilers. The working pressure is 235 lb. per square 
imch, and the heating surface per boiler 7290 square 
feet. | 

There are two funnels, each serving two boiler- 
rooms. The funnel dimensions are 24ft. 6in. by 18ft., 
with an outer casing at a distance of 6in. from the | 
funnel proper. The distance from the lower burners 
on the front of the boilers to the funnel top is about 
100ft. Four oil fuel pressure pumps are placed in | 
each boiler-room; with the exception of two in the 
foremost boiler-room, which are 24-ton pumps and 
are used also for transferring oil fuel, all the pumps 
are of 12 tons capacity. 

In each boiler-room there are also six 90in. fans, 
with engines 9in. by Tin. of the enclosed forced 
lubrication type, and six Weir’s feed pumps, 15in. 
by 10}in. by 22in. stroke, all of the same design. 
Four in each room act as main feed pumps. and 
the other two as auxiliaries. 


| 


| 
j 








H.M.S. Hood. 
By Str EUSTACE p'EYNCOURT, K.C.B., Vice-president.* 


FoLiow1ne on the paper I read before this Institution 
last year upon “‘ Naval Construction During the War,” in 
which I gave a brief account of all the principal vessels. 
designed and constructed during the war period, I now 
propose to give an account of H.M.S. Hood, which will 
complete the series of big ships designed and built for the 
Navy down to the present time. Apart from the smaller 
craft, such as destroyers and patrol boats, of which an 
immense number were required during the war, the type 
of large vessel in which we were somewhat deficient in 
1915 was the battle-cruiser. It was known that the 
Germans were building several very important ships of 
this type, including the Derfflinger, Litzow, Hindenburg, 
and others to follow. Our own vessels were later to be 
supplemented by the Renown and Repulse, and thete were 


° Institution of Naval Architects, March 24th, 1920, 


OF LOW-PRESSURE TURBINE 















































32 knots, with machinery of 144,000 shaft horse-power. 
The armour, which was approximately equivalent to that 
of Tiger, consisted of an Sin. belt and 9in. barbettes. The 
armament was to be eight 15in. guns and sixteen 5}in. 

guns, together with two 2lin. submerged torpedo tubes. 


ence ae Hood, 


| Length between ia a 810ft. 
a ome . 860ft. 
| Bread: 104ft. } 
| Load dreagiee the (L.W. ‘L.), meen 28ft. 6in. | 
| Displacement at load draught 41,200 tons | 
Shaft horse-power of — 144,000 | 
Speed at load draught . 31 knots 
Oil fuel at load draught | 1200 tons 


| 
| Oil fuel capacity 4000 tons 

} Eight I5in. B.L. 
Twelve 5.5in. B.L, 
| Four 4in, H.A. 


| Sone | Two 2lin, T.T. submerged 
| Two double 2lin.T.T. above 
water 
Armour— 

Side, amidships . . 12in., 7in., Sin. 

Side, forward 6in., 5in. 

Side, aft .. 6in. 

Bulkheads, forward and aft 5in., 4in. 

Barbettes .. . 12in. 

Gun-houses 15in., llin. 

Conning tower llin., 9in. 

Protection— 

Vertical plating, magazines, &c. 14in. 

Forecastle deck, amidships 2in. 

Upper deck, omergnee lin. 

Main deck .. .. l}in. flat, 2in. slope, in- 
creased to 3in. over maga- 
zines 

Lower deck forward . lin., 1}in. 

Lower deck aft .. lin., 3in. 


Weights expressed as percentages of displacement at load 
draught :— 
Item. 
Equipment 
Armament 
Machinery 
Oil fuel ‘ 
Armour and protec tion} 
Hullt oi , 


Per cent. 
2.0 
12.5 
13.0 
3.0 
33.5 
36.0 


100.0 


I strongly advocated the adoption in this design of small - 
tube boilers, and these were accordingly included for the 
first time in the design of a capital ship. This feature 
had the most marked influence on the whole design, on 
account both of the smaller space occupied and the reduced 
weight involved, as cornpared with the space and weight 
which would be necessary for the large-tube boilers which 

+ The plating of the decks wid side is required to be of — 
thickness for strength that it contributes very sy se 8 to 
seogiem, The weight of this plating is, however, includ 
‘ u — 








FIG.3—GEAR WHEELS ON BALANCING APPARATUS 


| were of a very radical character, the armour belt being 
| to 12in., and certain increases were also made in the deck 


| protection. The 
| given in Table I. At the same time the eight 15in. gun 


| a form of protection which was elaborated for all our ships 


| weight of nearly 5000 tons, the legend displacement of the 


| efficient, was retained, as in the original design. 


| the increased displacement could be accepted whilst stil! 
| maintaining a very satisfactory metacentric height. 


| of Jutland were considered in consultation, not only with 





ordered, and in view of the damage which was done to our 
own battle-cruisers and also to the German ships of similar 
type, it was deemed advisable to increase the armour 

rotection if possible. As the result of very extensive 
investigations, it was found possible, by accepting a deeper 
draught and a slightly reduced speed, to add very consider- 
ably to the protection of the vessels as already designed, 
without serious modification to the design of the ship as 4 
whole. Accordingly in September, 1916, definite proposals 
for inereased protection were submitted. The alterations 





increased from 8in. to 12in. and the barbettes from 9in. 


iculars, as thus finally decided, are 


mountings had their design modified to admit of an eleva- 
tion of 30 deg., and certain other modifications were made 
both in the torpedo armament and also in the arrangements 
for preventing the flash penetrating to the magazines— 
at this time. All these increases involved an additional 
Hood becoming finally 41,200 tons when cerrying 1200 tons 
of fuel, the ship then having a draught of 284ft. and a 
draught of 314ft. with full fuel load, viz., 4000 tons. 

The original length and beam of the ship were main- 
tained as before. Deine extra plating had to be provided 
on the decks for strength purposes, but the ander-water 
protection against torpedoes, which had proved very 
I should 
mention also that the stability conditions were such that 


Ali the modifications made in the cesign after the Battle 


the Board of Admiralty, but with the Commander-in-Chief, 
involving, as it did, special arrangements for the fire and 
torpedo control, arrangement of bridges, &c., and it was 
not till 1917 that the design was finally approved in all its 
details. This change naturally militated against the 
quick construction of the ship, and it will be about four 
years from the approval of the original design in April, 
1916, to the time of her completion, this being about double 
the time taken to build our recent capital ships, and nearly 
three times that taken to build H.M.S. Repulse and 
Renown. It is only fair, however, to say that the modifi- 
cations were quite justified by the circumstances, and 
they have no doubt made the ship a much more power- 
fully protected one, whilst increasing her displacement. 
and consequently the weight of material to be worked, to 
about 50 per cent. more than that of Repulse and Renown. 
The main machinery, consisting of geared turbines to 
develop 144,000 horse-power, is the largest power which 
has ever been put through gearing, namely, 36,000 horse- 
power on each of the four shafts, The machinery is placed 
in three engine-rooms, of which the forward one contains 
two independent sets for the outer shafts, the middle and 
after engine-roomsa containing one independent set for 
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each of the inner shafts. This power, which was designed 
to give 32 knots for the earlier design of 36,300 tons dis- 
placement, is e ted to give at least 31 knots in deep 
water at a displacement of 41,200 tons for the Hood as 
built. The trials, which should take place\at an early 
date, will be of very great interest in this connection. At 
the extreme deep load draught of about 314ft. a speed of 
between 30 and 30} knots should, I think, be realised. 


The. revolutions per minute of the propellers are to be’ 


210 at full speed, and this admits of the adoption of pro- 
pellers of higher efficiency than many we have had in our 
capital ships before gearing was introduced, when the 
revolutions were considerably higher. A good perform- 
ance may therefore be confidently looked for on the speed 
trials of Hood. 

The boilers, twenty-four in number, as mentioned above, 
are of the small-tube type with forced draught, and are 
arranged in four boiler-rooms. It was known that a great 
number of the later German capital ships took advantage 
of the reduced weight and space occupied by small-tube 
boilers, and have generally adopted them in their recent 
designs. It is hardly necessary to say that oil is the only 
fuel used in Hood. 

It will be seen from the plan that the main armament 
of eight 15in. guns is mounted, as in our recent battleships 
of the “‘Queen Elizabeth’ and “‘ Royal So ign” 
classes, in four turrets, all on the centre line, . The heights 
of the axes of the guns above the normal load water line 
for each turret, commencing from for are 32ft., 42ft., 
3lft. 9in., and 2}ft. 9in. The big guns have very 
arcs of training, the forward ones training to 60-deg. abaft 
the beam and the after ones to 60 deg. before the beam. 
The anti-torpedo boat destroyer armament ¢onsists of 
twelve 5}in. guns with shields lin. thick ; these i 
arranged on the foreeastle deck and shelter deck as shown. 
There are also four 4in. anti-aireraft guns on the shelter 
deck aft. There are two 2lin. submerged torpedo tubes, 
each in a separate compartment forward, and four 21lin. 
above-water torpedo tubes between the upper and fore- 
castle decks, these above-water tubes being a further 
addition since the original design was made. 

The distribution of armour is shown on th drawing, 
page 315. The 12in. belt hasalength of 562ft. and a depth 
of 9ft. Gin. Above the main belt is a strake of 7in. armour 
to the height of the upper deck, and above that again 
there is 5in. armour between the upper and forecastle 
decks. The side armour all slopes outward from below, 
as seen on the section, so that the virtual thicknesses are 
really somewhat greater, as the shell cannot thus hit the 
armour normally. There is thick plating behind all the 
armour, varying from 2in. over the greater portion to 
l}in. and lin. elsewhere. The gun shields for the turrets 
are of improved shape, with rather flatter roof than for- 
merly, and the armour has a thickness of 15im. in front, 
12in. and 1lin. on the side, with a thick roof plate. The 
conning tower arrangements have been very specially 
considered, and arrangements made, in addition to the 
Admiral’s conning tower, for torpedo and 15in. gun control 
towers, and 5}in. gun control, revolving hood with range- 
finder, in addition to the range-finders provided in each 
turret. There are also smaller range-finders in connection 
with the different controls. 

The torpedo protection consists of the bulge arrange- 
ment, with an outer compartment of air and an inner one 
specially strengthened with the necessary se ting bulk- 
heads, &c. This protection extends throughout the whole 
length of the machinery spaces and magazines, and it can 
be said that it renders the ship as safe against attack from 
torpedoes under water as she is against gun attack above 
water. The oil fuel tanks are arranged along the sides, 
thus giving additional protection. 

It is a somewhat‘curious coincidence that the first series 
of recent experiments on under-water protection should 
have begun by a set of trials of torpedo charges against 
the old Hood, of the old “‘ Royal Sovereign ” class. built 
in 1893. Developing the lessons learnt from these trials, 
which took place in the years immediately preceding the 
war, the bulge protection was first designed-and fitted at 
the commencement of the war in the old cruisers of the 
** Edgar” type, to which I alluded in my last year’s 
paper. A series of experiments was then made at the 
request of the Admiralty by the late Professor—afterwards 
Colonel—Bertram Hopkinson, F.R.S., in conjunction witb 
myself, at first under the auspices of the Royal Society. 
These experiments, which were made on different scales 
gradually working up to the full size, were of the greatest 
value, and the original protection fitted to the Edgar was 
modified and the details of construction as modified have 
been largely adopted in the Hood. I am glad to have 
this opportunity of paying special tribute to the work of 
Professor Hopkinson and to his memory. 

It may be noted that no ship provided with the original 
or the later form of bulge was lost, nor even seriously 
damaged by torpedo attack during the war, nor was there 
loss of life in any case ; this being chiefly due to the special 
form of bulge and to its being external to the ship proper. 
By careful attention to the form the reduction in speed is 
only that due to the added displacement, amounting in 
the Hood to only a fraction of a knot. Experience and 
trials have shown that the Hood, as protected, ean receive 
the blows of several torpedoes and still remain in the line 
without serious loss of speed. 

In the design of the Hood special consideration had to 
be given to docking, and she is provided with double 
internal vertical keels along the centre line, and the dock- 
ing keels come under the longitudinal bulkheads to support 
the ship on each side. Arrangements are made to dock 
the Hood in our larger docks, and she has already been 
docked and prepared for trials at H.M. Dockyard, Rosyth. 
I should like to add that it was never proposed to dock 
Hood at Devonport, although one of the technical papers 
stated recently that it was discovered that she could not be 
docked there. Whenever a design is got out at the 
Admiralty, or presumably anywhere else, when fixing the 
dimensions, one of the first points to consider is, where the 
ship is to be docked, and this was done for Hood, both in 
the case of the original design and again later when the 
protection and displacement were increased. 

The Hood was successfully launched in August, 1918, 
at Clydebank, the ceremony being performed by Lady 
Hood, widow of Admiral Hood, who lost his life whilst 
gallantly leading into action the Third Battle-cruiser 
Squadron at Jutland. The launching weight was about 
22,000 tons. As the other three ships of the class which 





were commenced had none of them reached the launching 
stage at the time of the Armistice, it was subsequently 
decided not to proceed with them, in view of the inter- 
national conditions, and the Howe, Rodney, and Anson 
were accordingly scrapped. 

The general s ofthe ship as a girder had to be 
thoroughly investigated,’ both the original. design and 
again when the protection and displacement were increased. 
Assuming the ship among waves equal to her length from 
crest to crest and one-twentieth of that length in hoight— 
a condition which I do not think is ever likely to be met 
with—the maximum tensile stress on the top of the girder 
is less than 10 tons per square inch, and I may add that 
not one of our recent ships has ever exceeded this amount, 
although a slightly greater stress has been accepted in some 
recently designed Atlantic liners. —The maximum tensile 
stress on the keel is less than the above, and the maximum 
compressive stress does not exceed 9 tons per square inch. 

The following are some particulars of the general outfit : 

Dynamos.—Eight dynamos are provided and are widely 
separated ; two are driven by Diesel engines, two by 
turbo engines, and four by reciprocating engines. 

Hydraulic Pumping Engines.—Four hydraulic pumping 
engines are provided for working the turrets; these and 
the other more important auxiliary eygines are kept well 
away from the ship’s side, as are also the necessary feed 
tanks. 

Pumping and Flooding Arrangements.—Special con- 
sideration has been given to this item in the design of the 
ship. Electrical bilge pumps have been provided, and 
also some 100-ton submersible pumps to deal with an 
water that may enter the ship. For fire and wash dec 
Pp’ a fire main is run all fore and aft under protection 
with rising mains at intervals. This fire main is 
from the 50-ton electrical pumps and also from the 75-ton 
steam-driven fire and bilge pumps in the engine and boiler- 
rooms. In the boiler-rooms 1000-ton turbo pumps are 
fitted ;. in each engine-rrom the circulating pumps are 
arranged to draw from the bilges instead of from the-sea 
if required. Steam ejectors, each of 300 tons capacity, 
are provided in the auxiliary machinery compartments 
and submerged torpedo rooms. 

Steering Gear.—The steering gear is of the right and left- 
hand screw type with connecting-reds attached to a cross- 
head on the rudder head. . Two stvering engines are placed 
in the after engine-room with shafting led through the 
shaft passages and thence aft to the steering gear. 
Auxiliary steering on the Williams-Janney principle 
worked by electric motor is placed in the after steering 
compartment. The main telemotor system is continued 
aft, so that this gear can be worked from the main steering 
positions of the ship. The following steering positions 
are provided :—Conning tower, lower conning tower, 
after engine-room, steering compartment, auxiliary only. 
Steering by hand power is not provided, as it has proved 
to be of little value with these very big high-speed ships. 

Capstan Gear.—The anchors, three in number, each 
weigh 9} tons, and the chain cable is of 3}in. diameter. 
Two cable holders and a middle line capstan are provided, 
all connected to the capstan engine. A third cable holder 
is provided for the sheet cable for letting go only. At the 
stern a 3-ton anchor is provided, and the after capstan is 
worked by Williams-Janney gear driven by an electric 
motor. 

Ventilation.—Special attention has been paid in our 
more recent ships, and perhaps more than any in H.M.S. 
Hood, to the system of ventilation, which has been worked 
out on the latest and most scientific principles, a great deal 
of experimental and research work having been done to 
get the best results. The main points to be noted are as 
follows :—The engine-rooms are ventilated by four 3(@in. 
and three 40in. supply fans and four 35in. and two 50in. 
exhaust fans, electrically driven. Each of the auxiliary 
machinery compartments has two Il7}in. electrically 
driven exhaust fans with “natural” supply trunks, all 
openings being well above the weather decks, in order that 
ventilation may go on as usual even in bad weather—a 
very important point for the comfort and health of the 
crew. A very complete system of ventilation has been 
supplied to the seamen’s heads and to all water-closets, 
pantries, sculleries, paint stores, wash-places, &c.; the 
ventilation being generally by means of exhaust fans 
leading direct to the open air. The living spaces generally 
are ventilated by trunks supplied by electrically driven 
fans. These trunks have openings so arranged that the 
air is delivered at alow velocity, and strong draughts which 
might be objected to are thus avoided and a gradual 
supply of fresh air, keeping the whole place sweet, is thus 
ensured. Where necessary, the air is passed through 
steam heaters for purposes of warming. In all these 
arrangements care has been taken to maintain as far as 
possible the transverse water-tight sub-division of the 
ship, by avoiding the piercing of water-tight bulkheads. 
Each of the main transverse compartments is accordingly 
ventilated independently of any of the other main com- 
partments, and thus the risk of water finding its way from 
one compartment to another in case of damage is 
eliminated. 

Accommodation.—In all our recent designs great atten- 
tion has been paid generally to the accommodation and 
comfort of the officers and men. Just before the war a 
special Committee was appointed to inquire into the 
accommodation of ships, and @ report was presented, and all 
the recommendations of this Committee have as far as 
possible been embodied in ourreeent ships. The exigencies 
of the war and the additional requirements which had to 
be met as the war progressed to some extent prevented all 
the recc dations of the Committee being carried out ; 
but in the Hood practically the whole of these have been 
embodied and great improvements have thus been made, 
recreation rooms being provided, and greater facilities 
for cooking and similar operations. In fact, a modern 
ship is in many respects a home of luxury compared to 
ships even ten or fifteen years old. 

Electrically Driven Boat Hoists.—Boat hoists, fitted with 
variable speed control gear of the Williams-Janney type, 
driven by.electric motors, are provided, and a weight of 
16 tons, that of the heaviest boat, can be lifted and lowered 
at a rate of 60ft. per minute, 

General Desiqn.—As regards the general design of the 
ship, the Hood may be cited as an example of what can 
be achieved by going to a large size. The endeavour has 
been in her design to embody the armament and armour 
protection of a first-class battleship, including also good 








under-water protection against torped 

time to give her the s: of the fastest battle-cruiseps 
It has only been possible to do this by going to a great 
len and displacement. The under-water bulge pro. 
tection is additional to anything provided in our pre-wa, 
Dreadnoughts, although these ships had internal bulk. 
heads. “‘The*addition of the bulge, which has entirely 
superseded the provision of torpedo netting, involved 
considerably increased weight over and above that of 
ship . of “o ‘form; and although this additiong) 

i s accompanied by a somewhat greater amount of 
additional buoyancy it still involved an increased displace” 
ment with the accompanying increase in resistance {, 
propulsion. It maybe argued that in such a large ship 
a great many éggs are placed in one basket, and that a very 
expensive one, but it would have been quite impossible 
to combine the speed, armament, and protection in 4 
smaller unit. 

In connection with the size.of the Hood and general 
considerations of design it is, I think, interesting to note 
that of recent capital vessels built, and taking the chief 
characteristics of two classes of about the same displace. ° 
ment, in Queen Elizabeth we*had a well-armoured ship 
of about 28,000 tons with eight 15in. guns and speed of 
25.knots. In Renown and Repulse, of slightly less dis. 
placement, viz.,; 27,000 tons, though of greater length, 
we had vessels with 7 knots more speed than Queen 
Elizabeth, but with only six l5in. guns against eight and 
approximately about half the armour protection provided 
in the Queen Elizabeth. In the Hood we are providing 
the same armament, viz., eight 1l5in. guns, as in the 
Queen Elizabeth, armour protection fully equal to, and in 
fact rather heavier in the aggregate than that of the Queen 


charged | Elizabeth, 6 knots more speed than the Queen Elizabeth, 


which makes the speed nearly equal to that of Renown 
and Repulse, and in addition a full bulge protection against 
torpedo attack. 

It is of interest to note that the American battle. 
cruisers, which were originally designed with very light 
armour protection, have recently been modi in the 
direction of additional protection, making them thus more 
like the Hood, and in the annual report of the Chief of the 
Bureau of Construction and Repair for the fiscal year 1919 
he says: “ On June 24th, 1919, the General Board recom. 
mended that battle-cruisers be built as a distinct type, but 
the designs be changed to provide materially greater pro. 
tection against gunfire and under-water attack, the 
resulting increase in displacement and reduction of speed, 
probably less than 2 knots, being accepted.” This was 
approved and the new plans necessary were got out. It is, 
T think, satisfactory that the American authorities, who 
have had full knowledge of what we have been doing in this 
country in the design and construction of warships, should 
have thus come to the conclusion that we were on the right 
lines and have modified their designs accordingly. 

As regards cost, which is about six millions, this, of 
course, is .n enormous sum, but when the displacement and 
size of the ship and her qualities are considered | do not 
think it is very excessive, in view of the present increase 
in prices. Most things have doubied in cost, and many of 
our pre-war capital ships, complete with their armaments, 
&e., cost on the average about £90 a ton of displacement. 
The Hood is costing about £145 per ton, Or anincrease of 
only 60 per cent. above pre-war prices, although she has 
qualities possessed by no earlier capital ship. 

A zood deal has been written and talked of lately about 
the surface capital ship being dead and the necessity for 
submersibles. But with our present knowledge it would 
be quite impossible to design a submersible ship which on 
the same displacement and cost had anything like the 
fighting qualities on the surface which are possessed by 
the Hood. Every ship is a compromise, and if in addition 
to the ordinary qualities of a battleship she is required to 
submerge or even partially submerge, a very considerable 
percentage of weight has to be added to give her this 
additional capability of submergence. She becomes still 
more of a compromise, and the added weight must detract 
from the fighting qualities of the ship when on the surface, 
so that whatever is done, other things being equal, the 
submersible ship must be inferior to a surface ship in an 
ordinary action. There are many difficulties of details 
in the design of a submersible battleship which would take 
too long to go into fully now, and although there is no 
doubt that submarines are capable of great development, 
a little thought will make it clear to anybody that if naval 
warfare is to continue the surface ship of the line must still 
hold the field as the principal fighting unit of any great 
Navy. This view'is apparently shared by other countries 
who are developing their navies, and both Japan and the 
United States are building large capital surface ships. 

1 should like to take this opportunity, on behalf of my 
staff and myself, of thanking the contractors for the 
assistance they have given us in getting out working draw- 
ings of the Hood; this applies not only to Messrs. John 
Brown and Co., who have so successfully constructed this, 
the largest ship ever built for H.M. Navy, but also to the 
other three firms who, in the earlier stages, helped us with 
the plans, until the time came when it was decided not to 
proceed with the three ships ordered from them. 





Institution of Mechanical Engineers 


Tue Institution of Mechanical Engineers held a 
meeting at Storey’s Gate, Westminster, on March 
19th, in order to discuss a paper embodying “ Exact 
Data on the Performance of Mechanical Stokers as 
applied to Lancashire or other Narrow-flued 
Boilers,” by Mr. David Brownlie. Captain H. Riall 
Sankey, the President, was in the chair. 

The minutes of the proceedings at the two general 
meetings were read by the secretary in extens®, 
regardless of the obvious boredom of many of the 
members and a protest on the part of Mr. L. Pendred. 
Anyhow, the lists of new members were passed over, 
as they had been posted in the hall, and the President 
announced that Mr. David E. Roberts had been 
elected as a member of the Council in the place of 
Lord Weir. Mr. Brownlie then gave the meeting a 
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sketch of the contents of his paper, which we repro- 
duce as follows :— 

This paper gives the exact figures obtained during 
the last nine or ten years for the performance of 
eighty typical Lancashire boiler plants mechanically 
fred, in thirteen different industries, comprising 
999 boilers and a coal bill of 715,000 tons. The 
average net working efficiency is only 59 per cent. 
[ am of the opinion that these plants are really typical, 
as the firm with which I am associated has examined 
without testing hundreds of boiler plants mechanically 
fired, and all these plants are being worked on the 
same general lines. To carry out a complete scien- 
tific investigation of a boiler plant, together with the 
necessary calculations, chemical analyses and fixing 
of testing instruments, is a laborious proceeding, and 
the amount of work represented by eighty such in- 
vestigations is really most formidable. I think, 
however, that even if several hundred such investiga- 
tions were carried out, the average net working 
efficiency of mechanically fired Lancashire or other 
narrow-flued ‘boilers would not be more than about 
60 per cent. 

There is a general impression among steam ‘users 
that mechanical firing is more efficient than hand 
firing, irrespective of the type of the boiler. The 
results contained in this paper support the contention 
that this impression is a complete fallacy. From the 
point of view of mechanical stoking, boilers can be 
divided into two types, namely, (1) “ wide grate” 
boilers, being water-tube boilers, and (2) “‘ narrow 
grate”’ boilers, comprising Cornish boilers, Lanca- 
shire boilers, and their various modifications, marine 
boilers, and so on. Because of the magnitude of the 
question, this paper is confined to “ narrow flue” 
boilers, of which the Lancashire is typical, and our 
experience is that narrow grate boilers mechanically 
fired are actually giving inferior results to hand firing. 
I am of the opinion that mechanical firing is superior 
to hand firing for wide grate boilers—that is, water- 
tube boilers—and this,. in fact, is one of the chief 
practical advantages of the water-tube boiler. 

The causes of the poor results given by mechanical 
stokers as applied to narrow grate boilers are really 
two, namely, defects in the design and construction 
of the mechanical stoker, and lack of proper methods 
of scientific control*and working of the stoker. It 
is a very difficult matter to design a mechanical 
appliance that will continuously burn fuel economic- 
ally, especially in a narrow grate boiler, because 
of the difficulty in connection with the disposal of the 
ash, In both types of boiler one of the chief troubles 
is the wear and tear caused by the high temperature, 
and it is impossible to obtain the highest efficiency 
without high furnace temperature. Mechanical 
stokers have therefore certain inevitable defects, and 
I can only say that some makes of stokers are more 
defective than others. The advocates of mechanical 
stokers are apt to claim far more than is reasonable 
to expect, even under the best conditions, and 
exaggerations in this drection are apt to obscure 
the real advantages. There is no doubt that the chief 
reason for an average net working efficiency of only 
59 per cent. is lack of scientific methods of control 
of boiler plant generally. A mechanical stoker is a 
machine, and like every other machine, it has to be 
suitable for the purpose and to be worked with 
intelligence. What is required to get the best results 
out of mechanical firing is, first of all, to select the 
most suitable type of stoker for the given conditions, 
particularly as regards quality of coal to be burnt. 
Many mechanically fired Lancashire boiler plants are 
in difficulties on this account. Secondly, and this 
requirement is the most important of all, it is neces- 
sary to work the whole boiler plant, including the 
stoker, on scientific lines. 

A boiler plant is a little factory in itself, in which 
the raw materials are coal or other fuel, water, labour 
and air, and the finished product steam at a certain 
pressure. It is therefore absolutely necessary to 
have a proper costing system for the boiler-house, 
just as for any other factory ; that is to say, it is 
one of the elementary principles of the economical 
working of boiler plants that a continuous record 
should be kept of the weight and heating value of 
the fuel burnt and the water evaporated. If this 
is not done, the boiler plant is being worked in the 
dark, and any process run on these lines is bound 
to be more or less inefficient. Under such conditions, 
it is impossible to get the best out of a mechanical 
stoker. This statement may sound obvious, but I 
am prepared to guarantee that at least 95 per cent. 
of the boiler plants of Great Britain are worked all 
the year round in entire ignorance of the evaporation 
of the plant. 

Of the eighty plants discussed in the paper, not 
one was fitted with an accurate appliance for measur- 
ing the water evaporated. This lack of one of the 
first elementary principles of scientific boiler control 
applies quite as much to the largest boiler plants in 
the country as ‘to the smallest. Some df the most 
important steam-generating plants in power stations 
in the country are being worked, not only in entire 
ignorance of the steam produced and of the efficiency 
of the plant; but also of the quality of the coal used, 
of the pereentage of CO, in the flue gases, and various 
other factors. Infact, the whole method of running 
boiler plants is out of date, and this is the reason why 
the average net working efficiency of the boiler plants 
of Great Britain is only about 60 per cent., with a 








resulting loss of 15 to 20 million’ tons of ‘coal’ per 


annum. Much the same poor figures seem to obtain 


all over the world. There is no real excuse for not 
installing water meters, and if they are fitted up dn 
proper lines, with by-pass circuit and’ test” tank, 
there is no difficulty in obtaining continuous weekly 
records, accurate to, say, 2 per cent. There is also 
a wide choice of such meters now available. Thus, 
of the open’ non-pressure type, we have the Bailey 
V-notch méter, the Kent V-notch meter, the Léa 
V-notch meter, the Paterson V-notch fluxograph, 
and the Simmance-Abady weir meter: Also of meters 
on the principle of continuously ‘weighing portions 
of water and tippling into the pump suction tank, 
we have the Avery water weigher, the Lienert meter 
and the Sarco tippling meter. Of the pressure form, 
we have the piston type, such as the Glenfield- 
Kennedy, and various other types of displacement 
meter, such as the Kent meter, the Sarco meter, the 
Worthington meter, and so on. The same general 
remarks apply to the weighing of the coal, the con- 
tinuous analyses of the flue gases by means of a com- 
bustion recorder, the installation of steam meters, 
the amount of steam used by jets, and various other 
points essential to the scientific control of steam boiler 
plants. Without such methods of control, mechanical 
stokers do not get a chance to give the best results. 

The unfortunate fact is, however, that many steam 
users have the idea that the mere installation of 
mechanical stokers will effect @ miracle, and result 
at once in a huge saving in coal without any further 
trouble. It is just as likely, with present methods, 
that there will be an actual loss. There is no short 
cut to economical steam generation ; such generation 
can only be obtained by careful attention to all the 
details, by continuous record-taking of a most 
thorough kind, and, in fact, by regarding the boiler 
plant as one of the’ most important sections of any 
industrial concern. 


In announcing that the paper was open for discus- 
sion, Captain Riall Sankey commented on the vast 
amount of labour entailed in carrying out the boiler 
tests recorded in the paper, and remarked on the fact 
that the independent position of Mr. Brownlie en- 
sured the trials being unbiassed, and consequently 
aecentuated the shock which his results would give 
to many engineers. 

Mr. Storey was the first speaker, and inquired as 
to the standards of density for smoke taken by the 
author, apparently being rather puzzled to visualise 
the blackness of “‘ chronic ” smoke—Mr. Brownlie’s 
worst category. He suggested that the best method 
of describing smoke was to compare it with some 
recognised standard, such as the diagrams of the 
Institution of Civil Engineers. In his position as 
consulting engineer to the Bradford Corporation, Mr. 
Storey had had to study the smoke nuisance question 
seriously, and after three years’ experience, he said, 
the Corporation had decided oft the employment of 
mechanical stokers at the power plant, as they were 
preferable as regards the production of smoke. Since 
that time, many of the local factories had followed 
the lead of the Corporation, with the result that the 
atmosphere of the town had been greatly improved. 

Mr. Erith complained that the tests referred to in 
the paper were quite incomplete, the results, for 
instance, included no heat balance, while there was 
no reference to the age and condition of the boilers 
at the time of the tests. One of them was tested just 
as it emerged from the stress of six years’ service, 
including those of the war. It was not fair, said Mr. 
Erith, to take such boilers as being typical. He was 
evidently under the impression that Mr. Brownlie 
condemned mechanical stokers entirely, and as an 
example of.a modern plant where they have been 
adopted extensively, mentioned the Old Hickory 
explosives factory in the States, where there are 
sixty-eight boilers, each having an evaporative capa- 
city of 45,000 1b. per hour. These boilers were, of 
course, of the water-tube type. The general trend 
of Mr. Erith’s remarks showed that he was consider- 
ing the subject from quite a different point of view 
to that which inspired Mr. Brownlie, for he went on 
to say that it was quite foolish to bother about 
re-organising small boiler ‘syuejd such as_ those 
described in the paper, while it was quite a different 
matter to consider the application of mechanical 
stokers to new installations of large water-tube 
boilers. In fact, his remarks ted that the 
smal] plants should be left to run their extravagant 
road, while all attention was concentrated on the 
equipment of huge central electric power plants, 
which, he said, must sweep everything before them. 
On the other hand, if tests were to be carried out on 
small units, the boilers should really be put in the 
best possible condition beforehand. Finally, Mr. 
Erith said that the only advice he could discover in 
the paper was to reorganise steam plants on scientific 
lines, and that the process was to be carried out by 
removing mechanical stokers where they were 
installed. 

Mr. Rushworth asked the author to give his experi- 
ence in the use of apparatus for continuously record- 
ing the carbon-dioxide contained in flue gases, and 
went on to say that his thirty years’ experience went 
to show that the adoption of mechanical stokers 
reduced the life of economisers associated with them 
by 50 per cent. The stéam used in the jets of the 
stokers, together with the acid from the coal, con- 


densed, he said, on the eomparativély cool economiser 
tubes, and quickly ‘resulted in’ their corrosion. Mr. 
Rushworth suggested that the author should give his 
experience in this direction, and deplored the fact 
that’ the tabular statement of Mr. Brownlie’s results, 
which was ‘exhibited on' the table’ at’ ‘the ‘meeting. 
had not been published in’ fui!’ in the printed paper. 
When an author had gone to the trouble of collecting 
such a fund of information, it should ‘bé ‘dvailable 
to the whole of the members of the Institution. 

Mr. Bennis protested strongly against the conclu- 
sions arrived at by the author of the paper, saying 
emphatically that mechanical stokers do save labour. 
At one of the largest explosive factories working in 
this country during the war, for instance, girls only, 
were employed in the stokehold.. They not only 
tended the mechanism of the stokers, but also drew 
out the ashes and clinkers and wheeled them away. 
This plant, he said, had the best overall efficiency 
of all the similar factories in the country. As to the 
quality of coal which could be burnt by mechanical 
stokers, Mr. Bennis said that Mr. Browalie was 
wrong in saying that they would not deal with poor 
eoal. He knew of collieries where such low-grade 
fuels as splint coal, containing from 30 to 40 per 
cent. of ash, were being satisfactorily burnt by 
mechanical stokers. Again, the author was wrong 
in saying that mechanical stokers were not sufficiently 
flexible to accommodate themselves to fluctuating 
loads. As a matter of fact, the reverse was the case. 
The boilers dealt with in the paper were not, said 
Mr. Bennis, at all typical of installations throughout 
the country, the tests were not indicative of normal 
conditions as they were made during or immediately 
subsequent to the war, and they were not, he said, 
disinterested, as it was to Mr. Brownlie’s advantage 
to show in every case that the efficiency of the plant 
could be improved. An example of the way in which 
a high efficiency could be maintained over a long 
period, when mechanical stokers were adopted, was 
the Formby power plant, which zave an efficiency. of 
81 per cent. after twelve years’ service. There were, 
said Mr. Bennis, stokers and stokers, and the author 
made the mistake of lumping them all together for 
condemnation. 

Mr. Reavell reiterated the complaint that the 
plants dealt with in the paper were not typical, and 
told Mr. Brownlie that he might expect a warm 
reception when he read his paper in Manchester, the 
home of several makers of mechanical. stokers. He 
made some remarks on the expenditure of steam in 
jets under the bers of a furnace, remarking that his 
experience with leaks in compressed air pipes led 
him to believe that the consumption of steam by 
the jets was not properly appreciated.. In any case, 
the jets generally were not so designed as to get the 
best. results, and Mr. Reavell suggested that. the 
Steam Nozzles Committee of the Institution might 
investigate the subject. As regarded the amount of 
labour saved. by the adoption of mechanical stokers, 
he thought that the chief advantage lay in the relief 
in the monotony of occupation which they effected, 
much on the lines advocated in THE ENGINEER in 
connection with single-purpose machine toois. The 
working conditions in stokeholds were of great 
importance, and he had found that it paid to give a 
bonus to stokers. Mr. Reavell was very surprised 
at the lowness in the efficiency of the average boiler- 
house — 43.7 per cent.— as determined by Mr. 
Brownlie, and thought that he was incorrect in saying 
that Lancashire boilers are predominant as steam 
raisers in this country. The electric. power stations 
alone, for instance, represented 113 per cent. of the 
total horse-power, and they, almost without excep- 
tion, were equipped with water-tube boilers.“ He 
thus looked forward to the other paper, which’ the 
author suggested jhe might write, dealing with 
mechanical stokers as. applied to water-tube boilers. 

Mr. David Wilson thought that the paper was 
very misleading, and said that, in his opinion, it 
ought not to be published without very emphatic 
qualification on the part of the Institution. Thus, 
one might think, on first reading the paper, that 
mechanical stokers were a mistake, whereas in reality 
the reverse was the case. Perhaps this state of affairs 
might be true if one investigated the subject through 
the medium of small installations and where high- 
grade, low-volatile fuels were used there was probably 
little advantage in installing mechanical stokers. 
He gave some statistics, compiled by the Coal Con- 
servation Department of the Government, which 
showed that of the 76,000 boilers in the country, 
42,000 are of the cylindrical type, but even then, he 
said, the author’s statement that Lancashire boilers 
are in the majority, was misleading. The true basis 
of comparison was horse-power, not units installed. 
Mr. Wilson then went on to chaff Mr. Brownlie about 
his recommendations, and said that he knew of a 
case where Mr. Brownlie had advocated the installa- 
tion of a mechanically fired Lancashire boiler. The 
manager of thé works in question had told Mr. Wilson, 
some years afterwards, that mechanical stoking had 
proved quite satisfactory—since he had taken out the 
original stoker and put in @ new one. The Coal Con- 
servation Committee had not recommended, as 
suggested by Mr. Brownlie, the general installation 
of mechanical ‘stokers. It had made no hard and 
fast rule, and while he thought that in the majority 
of installations they were desirable, there. were cases 





where mechanical stokers were not warranted. Never- 
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theless, he stood by his original prediction that hand 
firing would ultimately disappear. 

Mr. Cutting suggested that,in view of the fact that 
the same general design of stoker was  installed.in 


both. Lancashire, and; water-tube, boilers, it, was, quite | 


justifiable that. their failure in the former. cases should 
be attributed. to the; boiler and:not the steker. ; He 
could not believe that the ,Lancashire. boiler,, pre- 


historic as it is, could be so bad as to have,an efficiency | 


of only 53 per cent., as the author suggested, but he 
agreed that, given good conditions and good men, 
there was little to choose between hand and mecha- 
nical firing for normal conditions. On the other hand, 
there was no doubt that for long-continued hard 
forcing, mechanical firing beat hand firing hollow, 
Mechanical stokers did not save labour in themselves, 
but did so indirectly on account of their greater adapt- 
ability to labour-saving appliances, such as coal con- 
veyors, which were auxiliary to the actual process 
of feeding a fire. 

Mr. Patchell made a few remarks, in which he 
explained that he felt more or less. responsible, as 
it was he who had suggested the writing of the paper 
to Mr. Brownlie, and he pleaded, on his behalf, that 
the author looked on the subject from the point of 
view of a chemist, not an engineer; so would the 
members take that into consideration in. their. dis- 
cussion ? He had had some, experience with mecha- 
nical stokers, and in one case it was a question. of 
CO, versus dumping bars. That is to say,.in their 
endeavours to secure a high efficiency, as measured 
by the carbon-dioxide in the flue gases, the consump- 
tion of dumping bars on the grate became so high 
that it was a problem as to which was the more 
desirable. With reference to the remarks of Mr. 
Rushworth, he explained the common practice of 
working economisers at..such a temperature that 
condensation from. the flue gases did not oecur, and 
said that his experience showed that steam jets under 
the fire bars might use up to 15 per cent. of the steam 
generated by the boiler, 

Mr. Brownlie made a spirited reply to his critics, 
but was rather handicapped by the lateness of the 
hour. He did not, he said, advocate the employment 
of hand stoking to the exclusion of mechanical firing. 
He had merely discussed the relative merits of the 
two systems, and all that he advocated was the 
application of common sense to the management of 
boiler-houses. He did not see the justice of Mr. 
Erith’s advocacy of the central power station, as a 
very large part of the factories in the country, repre- 
senting the consumption of from 15 to 20 million 
tons of coal per annum, required more steam for 
heating purposes than for power generation. For 
such installations, the obvious arrangement was a 
combination of high-pressure boilers, with engines 
working against a slight back pressure, or pass-out 
turbines, either of which would provide the requisite 
power at a merely nominal charge. Mr. Bennis 
had put forward a case where girls had done the work 
in a mechanically fired boiler-house, but he had 
glossed over the fact that besides having one girl 
on each boiler, there were eight girls with no apparent 
definite job and six foremen, with the result that the 
wages bill was about three times what it would have 
been had men been employed. In conclusion, he 
said that he might not be an engineer, but while 
chemists understood the value of data, engineers 
did not. 

In closing the meeting, the President announced 
that the next meeting would be held on April 23rd, 
when a paper on the “‘ Hardening of Screw Gauges ” 
by the late Mr. W. J. Lineham would be read, and that 
the annual dinner was to take place on April 27th. 
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ENGINEER-VICE-ADMIRAL SiR. GEORGE , GOODWIN 
presided when members reassembled. for the seeond 
day of the Conference.on March 12th.. The. first 
paper on the agenda was that by Mr. J. Neil Maclean, 
“The Art of Casting in High-tensile: Brass.’’; The 
following is an abstract. of the paper :—‘“‘ Manganese 
bronze ”’ castings as supplied by different. makers 
having proved unreliable and.unsatisfactory,. a,series 
of experiments was earried out. with.a view, to obtain- 
ing castings made in sand moulds—unchilled—-having 
a guaranteed strength of not Jess than 20 tons. per 
square inch, as shown by test bars produced. under 
the same conditions as the castings themselves., As 
a result. of these experiments, a copper zine. alloy, was 
chosen containing 3 per cent. of nickel and 2 per. cent. 
of iron, with a small quantity of manganese and phos- 
phor tin. Special precautions were taken accurately to 
weigh the charge and to control the pouring tempera- 
ture within narrow limits. .A hardener of copper- 
nickel-iron was made up and finely granulated, by 
blowing. the molten metal into a tank. of water. 
Special attention was paid to keeping the zine content, 
constant. Ingots were analysed after first melting 
and the zine corrected. when making up the final 
charge. The alloy finally decided upon was made,up 
of scrap, new metal, and hardener, with the addition 
of zine to.correct for lossin, previous melting... By this 


accurate weighing of the eharge,; control of pouring 
temperature, correction of zine, and use of special 
hardener,,.castings were obtained haying strength 
properties 30 per cent. better than gun-metal and at.a 
shpebee price. 

Mr.,.H, B. Weeks, in opening the disc ussion, referred 
tothe practical value..of the. paper,,.but, expressed 
regret that the information given by the author was 
somewhat, out of date, he having had the same experi- 
ence twenty-five years, ago... His firm, as;the result, of 
experiments, found, that..the alloy which, gave. the 
best... results» was, a,, high-tensile . brass .,containing 
nickel... It, set, itself to, make. this quality, of, brass 
without the addition, ef iron... With, an, alloy, con- 
taining 2 per;cent. nickel and 3 per cent. manganese, 
it got..34. tons, ultimate tensile and, 15 te 20 per 
cent; elongation.on 2in, A good deal of that material 
was. used for Admiralty and other purposes... His 
firm had found no difficulty in: getting the. results 
asked for by the Admiralty from.a manipulated bar 
or a bar cast .under the best possible conditions ; 
but,it was sometimes difficult to,get these same results. 
from any part of the casting. A,great, deal depended, 
upon the foundryman, who. in an, ideal, works would 
be capable. of going into the drawing;oftice and de- 
signing his job, into the pattern. shop, and making 
his pattern,.and from. thence. into, the, foundry. to do 
the melting and casting. 

Mr. H;; T.. Rolfe. said, that, the,.values given in. the 
paper for gun-metal, were the usual Admiralty figures, 
but. in ordinary practice it. was possible to get. better 
figures. ..For.example,,he, had the results ef 361 tests 
on very large. gun-metal castings, representing over 
100. tons. of castings in all, and. the average of them 
was 10.6 for the,elastic limit, as against 7 tons in the 
case of the Admiralty figures ; and_ ultimate strength 
of 15.6, tons, against 14.;.. and;an elongation. of 
12.6 per.cent., against 7.5,per,cent. It was easily 
possible to get a yield point of 10.6,tons in practice, 
and more was possible with gun-metal,and he did 
not think the figures of the alloy referred to by the 
author justified his contention that they were 50 per 
cent. better:in strength, because the yield strength 
to the engineer was really of far more value than the 
maximum stress’ figure. There were many reasons 
why gun-metal was used by engineers to the exclusion 
of high-tensile brass. Speaking from the point of 
view of manufacturers, they very often had to work 
to specification, and were therefore bound to whatever 
was laid down, but there were several practical reasons 
for the favour with which gun-metal was regarded by 
engineers. He had already pointed out that the 
yield stress of this high-tensile brass was much. of 
the same order.as that of gun-metal, but from, the 
point of. view. of corrosion particularly, gun-metal 
was certainly, far better for parts which were. in 
contact, with sea water. All these alloys corroded 
far more readily than ,Admiralty gun-metal. They 
did not wear so well, and gun-metal was used in many 
cases, not only because of its wearing qualities, but 
where hardness. was required. Perhaps the greatest 
reason for not using these high-tensile brasses more 
was to be found.in foundry difficulties. He had 
tried at various. times tin-brass, manganese-brass, 
iron-brass, iron-aluminium-brass, nickel-brass, and 
so-called bronzes, but had found it difficult to get 
sound castings. In certain cases, where proprietary 
brands of high-tensile brasses had been specified by 
users, such as for ‘dises for high-lift pumps,.not only 
had his firm found it difficult to get sound castings, 
but even the experts for the proprietary brands, 
who had come to the foundry, had not sueceeded in 
turning out sound castings. On the other hand, with 
Admiralty gun-metal, nothing was simpler than to 
produce sound castings every time. 

Mr. H. D. Ellis drew attention to the extremely low 
ultimate tensile stress figures shown in ‘connection 
with these bronzes. In an investigation made some 
years ago on the so-called¥manganese bronzes, he 
obtained results varying between 25 to 35 tons, 
with a very low elongation, He found that the order 
in which the various ingredients, were placed.in the 
crucible and “melted made a considerable difference. 
Ingot tests had given in some cases about 46.8 tons 
tensile, 27 tons elastic limit, and a 30 per cent. elonga- 
tion. He endeavoured to make castings which would 
give the same results, but although he made a large 
number of tests, the average was, about 44 tons 
tensile, 27 tons elastic limit, and 20 to 25 per cent. 
elongation. A large number of these tests were 
official tests made on behalf of the Government. 
Some were made at the works of his firm and others 
at Woolwich Arsenal, and they gave absolutely con- 
sistent results, Like the author, he had tried cadmium, 
but did not fiad that it made any. difference. The 
addition of a very, small amount of lead, however— 
0.33 per cent.—made a very great difference in the 
tensile strength figure, which dropped to 14 tons. 
The pieces for these tests were taken out of the test 
bar. With regard to the use of scrap, the addition 
of 40 to 60 per cent. of Scrap, as long as new metal 
was also used, made no difference provided there 
were runners and risers in the first. melt. 

The President said the question had been asked 
as to why gun-metal should not be abandoned and 
high- -tensile brass adopted in its place. As they, all 
knew, for a good many purposes high-tensile brass 
was adopted, but the abandonment of gun-metal was 
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I servant. to everybody for many, years. 


quite another thing. _Gun-metal had been a good 
Tt had been 


well tried im; a, variety .of circumstances. and. con. 
ditions, and although there was no objection to dis. 
charging an old servant when a younger one became 
more useful, yet they should make certain that the 
younger one was quite as good as the. old one they 
were getting rid of. Most of the qualities obtained 
with gun-metal which were not obtained in these 
brasses had been referred to, but as a marine engineer 
he would like to put this question: Were the alloys 
which were hss be substituted for gun-metal as good 
as gun-metal when acted hs by sea water, and could 
they get as good a caring or all ptirposes as was now 
possible with gun-metal ?_ Were thé machining pro. 
perties as good and would the alloys stand up to 
varying temperatures in the same way that gun-metal 
did ? He would also like to know that if these alloys 
were specified generally, there was sufficient skill 
and knowledge in the foundry to ensure as good a 
casting as was now obtainable with gun-metal. If 
these questions could be answered satisfactorily, 
then further consideration might be given to the 
question. 

The author, in replying to some of the points raised 
in the discussion, said that objections had been raised 
to the employment of these alloys in marine service 
which would not apply to many of the purposes in 
land work for which gun-metal was now used. With 
that fact in mind, ‘he predicted an extension -of the 
use Of high-tensile brasses. In regard to the educa- 
tion of foundrymen, the Conference would be inter. 
ested to learn that the men’ employed in his firm’s 
foundry had made a request. for instructional classes 
and lectures to be given, and they were being arranged. 

The next paper taken was that by Messrs. H. Moore 
and §. Beckinsale, “The Removal of Internal Stress 
in 70:30 Brass by Low-temperature Annealing.” 
The authors have carried out a series of experiments 
to determine the temperature range within which 
internal stress may be removed from cold worked 
70: 30 brass without serious reduction of hardness. 
Cups spun from sheet and initially in a state of high 
internal stress were annealed at temperatures ranging 
from 200 deg. to 325 deg. Cent. for periods of one 
minute to 120 hours. They were then treated with 
mercurous nitrate solution, which causes stressed 
brass to crack. Samples of cold-rolled strip of Brinell 
hardness 90, 120, 165 and 200, were annealed together 
with the spun cups. The hardness of the strips was 
determined before and after annealing. Interna! 
stress was removed from spun cups in five hours at 
250 deg. Cent., one hour at 275 deg. Cent., twent, 
minutes at 300 deg. Cent., or five minutes at 325 deg. 
Cent. Strip of initial hardness of 200 was appreciab!, 
softened by each of these treatments, but the hard- 
nesses not exceeding 120 were not reduced at tem- 
peratures up to 300 deg. Cent. Strip of initial hard- 
ness of 165 began to soften slightly in two hours at 
275 deg. Cent. or twenty minutes at 300 deg. Cent. 
The hardness of fully annealed 70 : 30 brass is about 
50 to 60, and a hardness exceeding 165 is rarely, if 
ever, required in cold-worked brass. The first effect 
of low-temperature annealing is a distinct, though 
small, increase in hardness. 

Dr. W. Rosenhain said this was essentially a prac- 
tical paper dealing with definite experimental results, 
and if he pointed out that there was no attempt to 
correlate the results with any explanation,. he was 
not desiring to detract from the value of the paper- 
It would seem that the authors entertained the 
opinion that if'a specimen did not crack as the result 
of exposure to mercurous nitrate, all internal stresses 
had been removed. His own view was that that 
conclusion required proof, and the definite correlation 
between cracking under mercurous nitrate and the 
actual stress in the material would be a valuable 
addition to the information given in the paper. 

Dr. W. H. Hatfield doubted if the authors wished 
the inference. to be drawn that the samples referred 
to in, the paper. were free from internal stress. As 
was shown in the paper by himself and Mr. Thirkell 
last year, the stresses might be gradually reduced 
until they were. below the limit which produced 
season cracking. He had been led as the result of 
further work to.dissociate the effect of heat treatment 
on the internal, stress from the effect, on the mecha- 
nieal properties, of the brass, and. would communicate 
some details of his experimental work in a written 
contribution. ,He would just point, out that the harder 
brass was drawn. the lower the temperature at which 
annealing brought, about, a substantial reduction in 
strength. That .was_a_ complete confirmation of 
the facts brought forward.in, Mr.. Moore’s. paper. 
Taking steel,. pulling for 8 seconds gave 26 tons 
tensile and an elongation of 34 per cent, Pulled for 
130 seconds, the tensile was 22.66 tons and the elonga- 
tion, 32 per cent.; whilst, pulled for 1 hour, the tensile 
was. 26 tons and the elongation 33 percent, In. the 
case of brass, pulled for, 15 seconds, the tensile was 
19.4 tons and the elongation 64 per cent.;, pulled for 
160 seconds, the. tensile was. 19.81 tons: and the 
elongation 60 per. cent.;,. whilst pulled for. 2. hours, 
the tensile was 20.9 tons and the elongation 63 per 
cent, In the case of duralumin, pulled for 5 seconds, 
the tensile was, 28.5. tons and the elongation 14 per 
cent.; pulled for 72, seconds, the tensile was 29 tons 
and the elongation 14 per,.cent.; and pulled for 
34 minutes, the tensile was 29.53 tons,and the elonga- 
tion 14 per cent... These figures, he contended, gave 
evidence. which. was. distinctly ..contrary,. to. the 





amorphous film theory. 
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The President said the authors referred, as he under- 
stood it, tothe possibility of taking the stress out of 
a '70: 30 brass: “He presumed that that also’ applied 
a Admiralty 70+ 297 1 brass ‘without: reducing its 
hardness. ‘Admiralty .condenser tubes before they 


were put into service’ in. the ‘condensers::were in! &/ 


state of internal stress, and. it would bé very valuable 
indeed if that’ stress’ could be taken oat! without 
apprec siably reducing: the hardness. 

Mr. Moore, replying to the discussion, nid the most 
he suggested was that. the. treatment ‘referred to 
removed the injurious stresses which were liable to 
result in season cracking. He did not say that: all 
the stresses were removed. He thought it ought to 
be possible to eliminate ‘all the stresses in 70: 29:1 
condenser tubes onthe lines suggested in the paper. 

Dr. Rosenhain then presented his paper, “‘ A Model 
for Representing the Constitution of Ternary Alloys.” 
The paper describes a form of model by means of 
which the thermal-equilibria of a system of alloys 
containing three metals can be represented. The use 
of models for this purpose is well known, but the 
majority of ‘models hitherto constructed have con- 
sisted of solid pieces or blocks, shaped in accordance 
with the data obtained by observation, and fitted 
together to form @ eomplete model. With that form 
of construction, however, a comprehensive view of 
all the various surfaces and boundaries cannot be 
obtained, since the inner surfaces cannot be seen 
through the bulk of the solid model. In the model 
described in the’ present paper, no solid blocks are 
used, but a construction of wires is adopted. The 
lines, curved or straight, along which the various 
equilibrium surfaces meet one another are first set 
out by means of relatively stout wires. The surfaces 
themselves are then indicatéd by a network of finer 
wires, which, while indicating the shape and position 
of each surface, yet allow all the other surfaces, 
both below and above, to be seen at the same time. 
Distinction between the various surfaces is facilitated 
by the use of colour, each colour used being correlated 
to one of the phases which occur in the alloys. A 
model thus constructed allows of a comprehensive 
view of the whole of the equilibrium conditions, and 
affords an insight into the constitution and behaviour 
of the alloys, which is not so readily obtained in any 
other way. The paper is illustrated by means of 
photographs, diagrams and descriptions of a model 
representing an ideal ternary system of alloys, in 
which various typical features are represented. 

Mr. J. L. Haughton expressed the opinion that 
models of this character could not only be used for 
illustrating the constitution of an alloy while it is 
being made, but for various other purposes. He 
would like to know if it could be used for representing 
the mechanical properties of materials of alloys. 

Professor C. A. Edwards emphasised the value of 
models of the kind deseribed for demonstrating in 
a very clear and simple manner the exact tempera- 
ture, and under what conditions an alloy passed 
through various changes. A similar method, although 
not with wires, had been used for demonstration 
purposes at the University of Manchester ten years 
ago. 

Dr. Rosenhain agreed that the models could be 
used for various purposes, but expressed surprise 
that a method of this kind had been employed at 
Manchester, As he was unaware of the fact until 
it was mentioned by Professor Edwards, it did not 
invalidate his claim for having introduced something 
which he thought was quite new. 

Dr. Rosenhain then presented the paper by himself, 
Mr. J. L. Haughton, and Miss K. Bingham, on “ Zinc 
Alloys with Aluminium and Copper.” 

The following is an‘ abstract of this contribution : 
—The constitution and mechanical properties of 
alloys of zinc, containing copper up to 10 per cent. 
and aluminium up: to 15 per cent. are described 
in this paper.. ‘The constitution may’ be briefly sum- 
marised by saying that there is a ternary’ eutectic 
containing “4 per cent. of copper and 7 per cent. of 
aluminium, and «two binary complexes, one, the 
depressed‘ eutectie of the aluminium zinc alloys, 
and the other ‘formed from: one constituent of the 
aluminium zine and one of the copper zine series. 
The ternary eutectic: does not extend much beyond 
the alloys investigated. : Therolling properties of the 
alloys have been studied, and it has been found that 
the addition of 1 per cent: of copper improves both 
the hot and ‘cold rolling properties of zine to a very 
marked’ extent. With the addition of more copper 
or aluminium, ‘the cold-rolling properties fall off 
rapidly. All the alloys are capable of: hot rolling, 
but those containing much copper and al ium 
become very brittle on cooling. The mechanical 
properties ‘of the alloys are somewhat complex. 
The rolled material has in many cases a very high 
elongation if tested soon after being: rolled. ‘but in 
the course of a few months it» falls to quite a low 
value; in one case from 70 per cent. on 2in. shortly 
after rolling to 1 per cent: after one year. Annealing 
at a temperature as low as 100 deg: Cent. has a. 
similar effect, although heat treatment has no inftu- 
enee on cast specimens. The rate of loading in the 
tensile test has also a very marked effect... With 


rapid loading the maximum stress is very high and 
the elongation very low; whereas under very slow 
loading’ this is réversed: These observations can be 
explained on the assumption of the existence in’ the 


produced by rolling: ‘Other>éxperinients confirming 
that hypothesis: are described. »: For castings of such 
a ‘nature that ‘the ‘small. shrinkage; which. occurs 
on-ageing in ‘most of thé:cast: alloys,»would not be 
deleterious, analloy: containing 3 per cent. of eopper 
and 6:to 15 pér cent: of aluminium is réeonimended. 
oe eelemmahmem: os Aveaphnmar of 
pper appears to’ be very promising. 

Por: W. H. Hatfield said the inipealigghtions described 
jn the paper could not be done better than at the 
National Physical Laboratory, and Professor Turner 
referred to some work done in America which sug- 
gested a close analogy between steel and alloys, such 
as those referred to in the paper. 

Dr. Rosenhain, in reply, indicated that an:inyenti- |¢ 
gation had been carried out at the National Physical 


















shown that hardening was due to the phenomenon 
put forward by the American research workers. 


presented by Mr. A. C. Vivian. 


Hothersall and E. L. Rhead on "The Bffest of 


Hydrogen on Copper.” 
The paper relates to experiments on the effects 


from electrolytic copper to copper containing up to 


investigators find that while sound castings cannot 
be obtained from copper melted under earbon and 
from metal treated with hydrogen at or above} 
1110 deg. Cent. which has been allowed to soli 
in the crucible after treatment and remelted: 
copper retains much hydrogen. Analysis shows that 
the atomic amount of hydrogen retained is actually. 
greater than that of other impurities. the effects of 
which are generally recognised. Micrographs of the 
treated metal show that the effect of the hydrogen 
present is to cause the sulphide and arsenide contents 
to be completely segregated in envelopes surrounding 
the granules of copper, thus accounting for the 
increased electrical resistance which they found in 
hydrogenised copper. 

Mr. John Dewrance said the paper directed atten- 
tion to an interesting feature in the refining of copper, 
and he hoped that the authors would give still further 
results of the same kind. The passing of hydrogen 
through copper in a crucible.was a laboratory experi- 
ment which might give very interesting results, but 
it was not from a manufacturer’s point of view a 
practical every-day sort of thing that could be done. 
Many years ago he passed hydrogen through copper, 
but the object was to reduce the oxygen which, as 
they knew, combined with the tin when it was added 
to the alloy and wasted the tin... He was sorry the 
authors had not recorded the effect of the passing of 
hydrogen through copper upon the content of oxygen, 
because it was well known that the tendency of the 
copper to~occlude gas depended upon the content 
of oxygen. It was for that reason that refiners put 
a certain proportion of oxygen inte the copper to 
prevent it occluding the gases from the furnace, 
which would otherwise be oceluded and eause trouble 
from bad castings. It was a srefore, that the 
authors had not shown what the effee ‘ofthe content 
of oxygen was because some of the 
to purity might be due to the removal ) 
of the oxygen, and some might be dus 
stitution of the hydrogen for &, gas \ ich 
deleterious in casting. sateen 

Mr. F. Johnson commented om the fact 
were no determinations in the paper” 
That was to be regretted, a8 when the 
which hydrogen had passed w 
probable that oxygen was’ 

Mr. Rhead, in reply, § 
oxygen was not possible in 1 
believed that sulphur was mi 
oxygen for the difficulties met, 


The following two io w 
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Pathorwise 
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‘was more 

















Laboratory in connection with the analogy between the 
steel and copper-aluminium alloys, and it had been |) 


A paper on “ Tin- ‘pipephort Alloys ” was then y h 


The next contribution was that by Messrs. W. C. Vir 


produced on the metal by passing hydrogen through Z 
molten copper of differing degrees of purity, varying } 


0.4 per cent. arsenic and 0.4 per cent. sulphur. The t 


not otherwise treated, sound castings can be obtained | c: 





elongation, and between the specific volume and the 


sele oO dness, ybht xgut ve 
No pment: Mint ivi cia katt ai intter- 
pretation ‘of thé: vasilto robpdeiet (Ther paper} con- 
eluded with a brief reference A several points of 
interest which had arisen during the progress of the 
work, and to methods for the: more strietly quan - 
titative investigation of ‘the’ whole | 

Mr. Johnson's ‘paper dealt with a further investi - 
gation of the changes in properties resulting from the 
uninterrupted cold rolling of electrolytic wire bar 
copper, commencing with a thickness of 1.5in. and 
finishing with a thickness of 0.033in., the number of 


i panes poset seventeen. — The changes jn tenacity, 


ral spread 
> “By plotting 

ns saeccaiage reduction of thick- 
und that there were at gy hal well- 
formation, over which 
rdness remain constant. 
strips also remains: constant, 
de om There were parked 
olasti hin * of 
roportic i T they” ‘indicate, a 
peated? rise. over the critical ranges. The ie cific 
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7 per cent, aio. The author draw 
of distribution of st 










to in the 





—_ the highest results for ha and tenacity. 

Mr. F. Tomlinson said that Mr. Alkins had brought 
some new data forward. Everything depended upon 
the material started with before any cold work was 
put on, and that remark applied not only to copper 
but to all non-ferrous metals, and indeed to all metals 
generally. Another point brought home by the paper 
.was the different results obtained by rolling and 
cold drawing. One elementary difference which he 
was sure Mr. Alkins must have taken into account 
in reference to cold drawing was the fact that the 
wire, after it had been drawn in its cold state, was 
subjected to-a, stress due to the power required to 
draw it.through the die. When they were, con- 
sidering such very fine critical points from the prac- 
tical point of view, as shown in the different physical 
qualities which they were. discussing, he wondered 
whether that. might not haye some effect, on this 
particular phenomenon.. He agreed that the para- 
mount necessity of the moment in this particular 
field. was for further data rather than, as the author 
stated, for an explanation of the few facts, so far 
established, which are far too scanty to allow of the 
founding on them of any theoretical considerations. 

The President said that if what had been said 
about copper in these papers applied to turbine 
blading, we should have advanced & stage in engineer- 
ing. Something better was wanted than present 
turbine blading, and if what they had in mind in 
connection with these papers could be applied to 
turbine blading it would be a useful erik 

Papers were submitted by Mr. J. Haughton. 

‘ Investigation on the Constitution of ‘Alloy Systems,” 
and by Mr. H. H. Hayes, on “The Polishing anc 
Etching of Zine for Micro Examination.” 

The author of the latter paper pointed out that 
owing to the rapid increase in the industrial use of 
zine in the form of thin sheet, it has been found im- 
perative to develop a rapid method of polishing anc 
etching the material for microscopical examination 
in order to study the effects of different methods ot 

. In the method described, the polishing 
is done with Globe polish on chamois leather. No 


| water must touch the surface during or after polishing. 


The etching medium is fuming nitric acid, in which 
acid the specimen is immersed for one second and 
immediately rinsed in water anf, dried by a hot-air 
blast. 





cussed together :—‘;The 
ing upon some Phys 
Pure Copper,” by Mri ~ 
Influence of Cold Rollin 
of Copper.” by Mr. F5 
The object of Mr. A 
detailed aceount of the 
upon the tensile stre 


found that casi hese properties 
he rectricthen in area increased ; 


analogous fashion as th 
the tensile strength and scleroscope hardness increased, 
the specific gravity and elongation diminished, with 
increasing amounts of cold work. In every case the 
eurve showing the variation in any given property 
with increasing reduction in area ‘consisted of two 
branches’ connected by a short intermediate portion 
in which the change .became very small over a 
limited range of reduction. With heavy instead of 
light drawing, the break in the curves occurred at 
approximately the same pereentage reduetion in 
area, but when the metal was thoroughly annealed 
previously to the drawing the break set in at a some- 
what earlier stage, and ata lower tensile strengthr 





alloy of a considerable amount of amorphous material, 





The agreement between the tensile strength and the 





















sada was that by Mr. 
¢ Crystals of Electro- 


aif the author had 

erystals in zinc. 
»to obtain idio- 
‘have samples 
alee, of zinc, 


: ghes that he no experience of 
He had, however, worked with cadmium and 
it po to obtain crystals much the 
same as crystals of : soditn chloride. ~ 
A vote of thanks to the Institution of Mechanical 
Engineers for the loan of their building closed the 
meeting. ; 












ComPLAINts are being made by railwaymen of delay 
in the receipt of the increased pay agreed to in January. 
The official explanation for the delay is that in order to 
give effect to the settlement it has been necessary to work 
out, in conjunction with the men’s representatives, @ great 
many details, suchas the classification of stations. | Rapid 
progress: has» béem made, and itis hoped that it| may be 
completed at an early date. 
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| E.C.. This is a Dutch hot bulb engine of novel“and 
The Motor Boat and Marine and | striking design, differing in one essential feature from 


i | all others that we are acquainted with in having an 
Stationary Engine Exhibition. | open erank ease and no trunk piston, but a crosshead 
No, IT.* 


| and guide, hke an ordinary marine steam engines. 
Figs. 2and 3.:show the arrangement. Here it will be 

WE are now able to give an illustration of the | seen that the cylinder is mounted on a chamber whieh 
Gleniffer engine which we discussed last week in terms | forms the compression space for the scavenge air 
of appreciation. Fig. 4 shows the front view, from | and through which the piston-rod passes: The air 
which it will be seen that the inlet and exhaust pipes | is driven from this chamber up through the usual 
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FIG. 1—GLENIFFER PROPELLER—REVERSING GEAR 


are arranged as nicely as can be managed with an 
L-head cylinder, in which passages are not cast inte- 
gral, and that they do not interfere with access to the 
valve springs. The projection in the spring covers 
to accommodate the valve rockers is also shown. 
Two out of the three doors are quite unimpeded, as 


port into the cylinder, and for the rest things are 
pretty normal. The bulb arrangement is, however, 
worthy of mention. ‘The nozzle is simply a very 
fine hole without any spraying device, but the issuing 
jet of fuel hits the metal knob A, Fig. 3, in the bulb 
chamber and breaks it up and diffuses it throughout 


the bulb. Both the water and fuel pumps as well as 
an air compressor are driven off an air pump lever, 
the water circulating round the compressor before 
going up to the eylinder jacket. Gravity sight-feed 
‘drip lubrication is used throughout, the overflow 


referred to in our previous article. The four small 

pipes shown below the doors are those for lubricating 

oil leading from the fly-wheel casing at the after end 

to the main bearings. Fig. 5 shows the back view 

with the clear dogrs 4nd the half-compression cocks 
e 














FIG. 2—THE BOLNES HOT-BULB ENGINE 


coupled up so that all-can be opened together by a | falling into a pit under the crank and being pumped 
single lever. The helical keyway in the pinion | back into the reservoir. The engine is non-reversing 
casing of the reversing gear to pull the clutches into | and a reversing gear combined with a reducing gear 
engagement is shown at r in Fig. }. is accordingly fitted. It is altogether an attractive 
We must also repair an omission from our list of | design. 

hot bulb engines which we had overlooked in the | “We now come to what we have called the light. two 
all too short time available before our last issue for | and four-cycle engines. Some of them are of aircraft 
mastering such a comprehensive show-——the Bolnes, | type suitable for very high-speed racing boats, and 
exhibited by A. R. Brown, of 54, New Broad-street, | others of the more normal ‘east iron water, jacketed 

* No. I. appeared March 19th, 1920. ‘type approaching closely to: motor car practice in 





their main outlines and suitable for cruisers, yachts, 
pinnaces, Jaunches, auxiliaries, and so forth. Amo; 
theflatter we miss almost. entirely the old two-cyele 
type so largely used in the United States and repre. 
sented here in pre-war days by such engines as the 
Mitcham and so on, It is in fact noticeable, judging 
from the present exhibition, that the two-cycle enzing 
seems to be going out of favour for marine purposes ; 
there were indeed only three|of them shown, and it js 
satisfactory to note that: they were British and 
displayed. very much better: workmanship and finish 
than was usual with those which used to be sent over 
from America. In view of the necessity for some 
motors at a low price, it is difficult to account for the 
disappearance of the cheap American engine. 

The Day Motor Company, Limited, of Putney, 
showed a good range of its well-known. two-cycle 
engines from 3-15 horse-power, differing from the usual 
American type in having the head cast with the 
cylinder. Ordinary high-tension magnetos are now 


'| fitted and the lubrication has been made positive by 


using the pressure in the erank case to drive the oil 
through a non-return valve in a pipe up to an air. 
tight reeeiver which feeds the main bearings through 
sight feed drips by what is in effect gravity, though 
there is actually some pressure in the tank. Brooke's, 
of Lowestoft, also, showed their nice little 3 horse- 
power two-cycle engine, while the third representative 
j was the Watermota built, by Walter D. Fair and Co., 
| of Hampton Wick. This is the direct descendant of 
ithe American Waterman motor, which is no longer 
being manufactured, and is the same in. general form 
with any faults in design or workmanship eliminated 
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FIG. 3—SECTION OF BOLNES ENGINE 


to bring it into line with British practice. The engine 
will be remembered by its copper water jacket, which 
not only leads to lightness, but ensures good eylinder 
castings, though whether they will stand the galvanic 
action |due to the sea water time will show. An 
interesting point is that the engines are now manu- 
facture\l to Newall limits throughout. The reversible 
blade propellers fitted are made as two propellers 
on the |same shaft, with a differential motion on the 
connections, by which one pair of blades is being 
moved |while the other pair remains at full pitch and 
the first pair begins to go astern before the other 
commences to move. The idea is ‘that there will 
always |be work on the engine, so that sudden varia- 
tions in| speed, which are not conducive to best work- 
ing on a two-cycle engine, aré done away with. 

Of the four-cyele engines the new six-cylinder 
Brooke, which gives 28 horse-power at 1000 revolu- 
tions minute, deserves special mention. For 
clean design and -accessibility we could wish for 
nothing better. Our illustration—Fig. 6—shows the 
front of'the engine, arid from it it will be seen that the 
cylinders are cast three in'a block with the springs 
neatly eased in, with largé inspection doors to the 
crank case and with absolutely no obstructions to 
unimpeded access to both of them, which cannot be 
said of a number of the engines to be seen at Olympia. 
The exhaust passage is cast in the cylinder block and 
runs along the front of the engine, while the carburetter 
is placed at the back with a long and big diameter 
pipe, from which four branches lead to passages 
through the castings to the inlet valves. Owing to 
the division of the six cylinders into only two blocks, 








one of these branch pipes has to feed two valves, 
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while one feeds only one, and pulsations or uneven | of over 30 per cent. of the accommodation previously 
suction are provided against by the large diameter of | existing. The works consisted of the enlargement of 
the main inletjpipe. The water is carried in, two | the Canada Basin, construction of jetties and under- 
highly finished castings bolted to the front of the | floor sluices in connection with it, the construction of 
engine, very neat and compact in shape, the water |the Langdon Dock, Branch Dock, and Graving 
jacket being completely open along the face of these | Docks with sheds, and the Hornby, Dock. The 
castings, while each of the two castings has a hole at| southern groups of docks brought into existence 
each end, the combined area of the four holes being | about the same time were the Toxteth and Harrington 
equal to that of the discharge pipe from the pump, | Docks, a great enlargement of the Herculaneum 
so that the distribution of the water may be even. | Dock, and the construction of an additional graving 
From this casting the water flows past each exhaust | dock. From 1891 onwards the record of the Engi 
valve on its way to the back of the eylinder, where | neer’s Department of the Dock Board Bias beer 
there is an internal downtake ie to the outlet | of continuous development on a large Seale, 











pipe at the back and under t pipe from the| whole of the docks of the neighbo ¢ 
carburetter. .The water and pumps are both | Canada, Huskisson, Sandon having been transf 
placed at the front of,the engine and are perfectly.) so as to afford lengths of straight and deep 
accessible—overhauling ywould indeed be! aln a| provided with first-class sheds for d 

pleasure on this engine! Equally | inspiition cargoes of the largest vessels. One of th 
doors are fitted at the back as shown in C, but it has | portant parts of the new construction wa 


to be admitted that one of them is blocked by the | Graving Dock, to take the largest v in 
magneto, though if an overhaul of the mide | when it was designed, i.c., the Oceanic. This is 
requiring the removal of front and back doors were} built of Portland cement concrete, and has @ get 
being carried out, we do not think that much -jof 3, 350,000 cubic feet of water, pumps 

tion would be taken to the additional three or | emptyi age dey hours being provided, iiss woe 
minutes necessary to remove the magneto. _ peg ‘same the docks in the neighbourhood oe ne the 


less, it would almost have been worth while teary, aa rp Queen's, Wapping, and King’s Docks 

and get some other position for the magneto, even if | were reconstructed in the same way, and two large 

only for a “ talking point.1: _| graving docks provided. In 1906 the Board obtained 
The Aster Engineering Company, of Wembl r, | to spend a further sum of over 3$ million ster- 

exhibited @ good range of engines, but only one o! new | a new dock accommodation at the no of 

design, whieh is intended for up-river , as| the estate. This work includes the Gladstom 

it has an aluminium crank case. Tt i ting st: long, which is approached from the river by a 

as being one of the smallest ore ne | lock entrance, 130ft. wide, of very leng! 


engines we have come across, n vesse! 

horse-power @t 1000 revolutions per minute. J docked a long time before and after high water. 

very smallness rules out some of the ee ntents of this dock on an 18ft. tide are 7 million 

accessibility, Such as crank case ama 

and oil pumps are accessible, while . the v i engine pumping plant in 2} hours, The pro- 

springsand the fly-wheel are cncloce geen ing on of thé construction of this door WAS ( 

ing gear mounted on angles makes the unit elaine. Lin NGINEER at the time. N. Newell, 

‘The Ailsa Craig motor is hardly altered from pre-war | by = *s successor, Mr. T. N, Pate 

design and hag enclosed valve springs, but they are} gether the two Lysters were responsible for the ‘ex: | railways 
os nditure of thirteen millions sterling in dock exten- 


rather blocked by carburetter fittings. Good crank} p 
case inspection doors are provided, opened by @ sing! sind ane and “ur. Anthony Lyster retained the yeep of 
thumb nut on a dog—a good arrangement. eer to the Board until his death. 
lubricating oil pump and filter are readily >| Mr. Mr. Lyster was one of the first to realise theadvan- 
stter | rey ey reinforced concrete for this class of work, and 


A water-cooled oil sump and adjustable ¢ carbu 
jet are somewhat unusual features, though the for » Mouchel much coco cm 
jearly days of the Hennebique system. In this 


is undoubtedly tending to become more common. 
The Green engine was,shown in various forms by nection it may be recorded that in 1899 he. d a@ whar! 
the Green Engine Company, of 166, Piccadilly. at the Prince’s Jetty constructed on his system oi 
six-cylinder in-line engine looked very ere ikicek a in this case being of green heart pile ad th 
the big Broad-arrow eighteen-cylinder 450 horse- king of reinforced concrete. Agai 
power was perhaps more imposing, with its, eopper fart taceseduce/cipaaiinited for the-piles and iaaaeat 
water jackets, aluminium crank case, and overhead | of a wharf at the west side of the Prince’s Dock for 
valves. We learn that the question of the possibility | supporting a ferro-concrete deck on which a shed or 
of galvanic action between the jackets and the steel | warehouse was erected. It was followed in 4908 by 
cylinders has been met by copper depositing the|a somewhat similar structure on the north quay of 
cylinders also. There is a clever little universal Brocklebank Dock, and in the same year a three- 
joint for the magneto drive to be seen on this engine. | storey shed supported on concrete piles with a floor 
It is simplicity itself and it allows of a very consider- | and a flat roof of ferro-concrete was built on — 
able amount of want of alignment. It consists simply | side of Shandon Dock. 
of a small chain wheel on the end of the cam shaft| Mr. Anthony Lyster paid a great deal of attenti- 
and a corresponding wheel on the magneto armature |to improvements in connection with sand pir 
spindle ; these two wheels are brought together with- | apparatus, and after some experiments 
out any very special care in lining up, and a short | system of suction dredging. Th fe ee 
length of twin roller chaim is passed round the two | he had built on this principle was the “ Brancker,”’ 
wheels and the ends joined up. There is, of course, | of 3000 tons capacity, the largest: vessel of its kind at 
no wear, as the two chain wheels are round | that time afloat. This vessel was afterwards eclipsed | P'ts 
together and yet there is plenty of flexibility, by @ sand dredger of 10,000 tons capacity called the 
“* Leviathan,” which was built by Gammell, Laird 
- J and Co. in 1908 to Mr. Lyster’s designs. 
’ | In addition to the dredging of the Estuary, Mr. 
bs ich __ ‘| Lyster was also responsible for the revetment scheme 
pie ree ap a aerenpart is kept free from 
ing sand. The first wall of this , 4400 
ANTHONY GEORGE LYSTER. __Lyards long, was commenced in 1908. . It was subee- 
Mr. ANTHONY GEoRGE LysTER, whose death | quently extended by further 1300 yards, and further 
which took place on the 17th inst.—we regret to | extensions are still in progress. 
have to announce, was the second son of the late| Mr. Anthony Lyster was elected a member ‘of the 
George Fosbery Lyster, M. Inst. C.E., and was born Institution of Civil Engineers in 1882, and was Presi- 
in Holyhead on April 6th, 1852. At that time Mr. dent in 1914, his presidential address g devoted to 
George Lyster was engineer-in-charge of the. work at. “ Harbour and Port Management.” He was Associate 
Holyhead Breakwater. The Port of Liverpool owes Professor of Engineering at Liverpool University. 
International 
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much to the engineering skill of the two L Fea dpe daesaagge Member of the 

it was in connection with the Mersey Dock and E Technical Commission of the Suez Canal, and later 
bour Board that Mr. Anthony Lyster spent the: | was consulted with regard to the ports of Bombay, 
portion of his life. His father was appointed | Port Elizabeth, Shanghai, and was a member of the 


engineer to that body in 1861. Anthony lana Admiralty Commission on Naval Works at Doon and 
educated at Harrow and Bonn, and commenced. | Rosyth. He was a man of very considerable power, 

pupilage under his fatherim 1872. He also spent some and if he had devoted himself to any other profesgion 
time in the drawing-office of Sir W. G. Armstrong | than that of engineering would have =a oT 
and Co. at Elswick. He was afterwards appointed’|Teputetion for himself. ; 
— engineer to the Mersey Docks and Harbour 
3oard, and was subsequently appointed acting 

neer-in-chief, a post which i: hela from 1890 to eaeee: a Ce 
when he was made engineer-in-chief. That post he} We much regret to have to record ‘te ‘death of 
held until 1913, when he resigned to become partner | Mr. Chas. Chittick, permanent director 

in the firm of Sir J. Wolfe Barry and Partners, being | of Matthew'T. Shaw and Co., Limited, ¢ 

succeeded at the Mersey Dock Board by Mr. T. M. | engineers, of Millwall, E., which come on 26th 
Newell, the present engineer. ult. at Bournemouth, after a short illness. 

When the works under the Act of 1873 at the} The early years of Mr. Chittick’s career were spent 
north and south ends of Liverpool Dock Estate were | at the Royal Arsenal, Woolwich, and the Thames 
commenced, Mr. Lyster was engaged upon them in | Ironworks and Shipbuilding Company, at Blackwall, 
various capacities until in 1876, when Mr. A. F. | following which he obtained in 1871 the position of 
Blandy retired and Mr. Lyster became directly re- | general manager to the firm of Matthew T. Shaw and 
sponsible under the engineer-in-chief for the under-|Co., becoming a partner in 1880. Under his super- 
taking, which cost over four millions sterling. The | vision the company in 1881 built and equipped new 
works made a large increase in the dock accommoda- | works at Millwall which have since been considerably 
tion on the Liverpool side of the Mersey—an increase | enlarged and modernised. . 
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_ of water, which can be emptied by the |! 


Upon the death of Mr, Matthew T. Shaw in 1886, the 
business was continued by Mr. Harry T. Shaw and 
Mr. Chittick until 1895, when it was incorporated as 
& private limited company. The details of the incor: 
poration comprised a far-seeing and at that time 
almost unique scheme by which the miembers of the 
staff ‘icipated in the profits of the company, 
Mr, ? T. Shaw retired in 1906, and Mr. Chittic 
contin as managing director, which he had 
become on the incorporation of the company, unti| 
1908. He then pov ape! active management, but 
retained — permanent director and 
chairman, and his death devoted much of his 
tim 


company’s | affairs in an advisory and 
pers fon Bam , his wide experience and he Ipful 


ge counsel being pt great value to the management. 





ELECTRIFICATION OF RAILWAYS.) — ; 


Tue Ministry of Transport announces the formation of a 
Committee to consider and eee to the Minister on the 
question of the electrification of railways. The Committee, 
which met for the first time on the 22nd inst., is constituted 
as follows :— 

Sir Alexander Kennedy, LL.D., F.R.S., Chairman. 

Sir John Aspinall. 

Mr. A. R. 2 Pye representing the London Electric: 
Railways. 

Mr. Philip 

Sif Alexander Ghbb, K.B.E., C.B. 

Merz, 


+» CB. 











The terms of bod the Committee are :-—That 


B.* Whether tion | should be made for the 
eat the future electrification vi 
country is carried out to the best advau- 


interchange of electric locomotives ani 


is ah pra Saliecoity ation a equipment, and/or other 
matters. 
(ii.) Tf any such ions are desirable, what matters 


should be > aa with, and what regulations should be 
wr 
(iii.) How far far it is desirable, if at all, that railways or 


sections of railw Ne already electrified should be altered 
so that they may forj parts of a unified system. 





OVERSEAS TOURING EXHIBITIONS. 


Tux Department of Overseas Trade proposes to organise 

a number of touring exhibitions of British manufactured 
which will visit the principal commercial centres in 
British Dominions,-South America, the Far East, and 

the United States of America porary These exhibi- 
tions will mark a distinct and novel departure from the 
usual type of stationary. trade fair, and, it is considered, 
will undoubtedly render far greater service than they to 
the British manufacturer who desires to expand his export 
business by aking ee of his wares direct to the over- 
s_28 buyer in the sown town orcountry. An enter- 
prise of this nature has not hitherto been carried out otti- 
cially Le any nation to develop its export trade, and the 
practical value of such a scheme is recognised by 


oo fore Governments, which are now contem- 
ad&ption of a similar policy. 


Pating toil edOpion oe clas pli 
of manufacturers in the United Kingdom are already 


booked with home orders which will absorb their 
bemolliee gear sea ahead, and that they are therefore 
now to cater for export trade. It is, however, a 
short-sighted ait sighed poor these days to look neither around 
nor ahead, oe, gat who concentrates now on 
producing for the to the exclusion of over- 
seas trade, while i competitors are successfully 


establishing themselves in new markets abroad, will 
inevitably sag eouy comme when the en abnormal 










iu eas July, 23 The other 

three tours which are under contemplation will visit the 
incipal commercial in South America, the Far 
and the United of America respectively. 1t 

is that the displays will be on view for about 
a fortnight in each city visited. The exhibits will be- 
pac ied, and ¢ in ly designed show- 
cases and king cases, which remain the property 
of the firms taking part in the tour. It is proposed that 
scheme shall and it is anticipated 


each tour will cost from 





exe cost of show and packing 
| cases—per unit of space. Firms may erly for a half- 


unit, or for one or more units, and there are five different 
‘| types of show-cases adapted to the varying requirements 
- i Seed that the three foreign 
|. 4t tours to countries will 
| leave Ea during-the last few months of this year. 
The Far Ea: tour will inelude in its itinerary some of 


the chief commercial centres in India, Siam, the Straits 
Settlements, Dutch East Indies, China, and Japan, and 


es ae, oe oe complete journey occupying about two 


tour will leave the United 

Kingdom in the late summer or or Garis autumn, visiting 

probably Lima, Santiago, Buenos Aires, and Rio de 

Janeiro; and the U.S.A. tour will go to New York, 

Philadelphia, Atlanta, St. Louis, Chicago, and San 
Francisco. 

Full particulars of the four tours may be obtained from 





the headquarters of the Department of Overseas Trade, 
35, Old Queen-street, London, 8.W. 1. 





1920] 


SurprieEMENT TO THE ENGINEER, Marcu 26, 





ca *nr “NT eet TT ae 


-r* tt 


TtrTr. fry TT rt KAT 


7 A 37 47 tr T)h (CUFT UT TOT Oo Tt (C6 





— 


sad UIDUZ ay 




















SHMUNIONG GNV SYUAGTIONd “MNVEHGATD) ‘GaLINIT “OO GNV NMOUA NHOL 


SASOOLS BAHL NO GOOH AFASINADAITLIVA 


[ozel ‘oc Nouv ‘HOANIDNG FHL OL INGWaTaang 



































SUMMNIONA “MNVEAACAT) ‘GALINIT “OO UNV NMOUM NHOL 


ONIONV’IVd WVALS XOX GHAONVUAV ‘ONINVAD ANV SHNIGUNL NIVAW JO LAS-dOOH ‘S‘W'H 


LOZ6T ‘9S MOUVIN UAT N LONG OAL, OF tNoWoTdag 



























































yng. a 
MB oe 


/ 


ee ome 














SUMUNIONA UNV SHAd TING “YNVEANGATIO ‘CULINIT “OO NV NMOUd NHor 


HONONV1T AHL UaLav GOOH wUwaASsINUD 


“AaTLLIV|G ‘IN'H 











Marca 26; 1920 THE ENGINEER 


323 











Notes and Memoranda. | 



















icity Commissioners are to be approached 
for Blackburn to oa Great Hi to the 
of Rishton, Wilpshire, Great Harw 

your. " f on the borough boundary. In nectio 
»i1 some he Bruges, intersted te is noted that the plant at the new Whitebirk station is 


ae Mastery: 
Tux ble 


Coat for the | Company is now costi 
the record price © :} emg As more trains are jem 
run the coal bill for v0 ) will be ce £1,150, be 
£250,000 more than last year 


‘THE second geared 















n 















Miscellanea. _ 


Iv was recently announced by Mr. J. E. MeLurg, the 
general manager of the Halifax Shipyards, that his com- 
posed to place in the harbour at that town a float- 





ny proposed 
| foe dry dock with a capacity up to 20,000 tons. 
| . | 4@Ru has been considerable delay in the delivery of the 








for the Great Ha ny’s Harwich- aa —- wan additional 10; a ; plant for the new power station at Horden, and it is not 
Antwerp service tthe yard of John [7 @ oa | expected that it will be completed and ready for operation 
Brown and Co., a : ge outery = the proposal to ‘the wai er) until = middle of this year. The new generating plant 
Tue numbers A don the railways of | has brought forward @ counter-proy : at Weardale has been run satisfactorily, but it is not yet 
the United Ka t 1914, was about | Bis, Ceclanite beds of Bovey Tiny: he ormans | in combmuo: \ ofetion 
12,000, and o " th, 19 “@bout 66,000. At had interested themselves in a |  AcGoRpENe to the Electric Vehicle, the Salvage Depart- 
the end of last dastitte ybou 000 few p Anse aang? 4 in Let TROY WORs: NE non’ ] immingham, has four électric vehicles working, 
Tax Great Retboca wed last year wall £5,050,000. Gad dates tet dateoruent wock hee emahe the o pre eed ba Ee Somer ee, oe Deperientnt anticipetcs 
. ’ y placing an i order for four more of these 
‘The further concessions January will probably | of a large bed of high-grade lignite. e oy The total of thirty-three vehicles will be the 





soon make it 27,000,000, which will be 
' gross tro railway and other In connection with the recent announcement in the. 
businesies for the whole se ofthe peg “J Howse of Commons that the Water Power Resources) 





itan <i | Commissio ato ae, = Chniewaan, is drafting its report, it is 
etric is I b that Committee will recommend the setting u 
- One 2-ton vehicle has been supplied, | of a central authority to be known as the Water Peew 
ee: treet Station. The vehicle is fitted | Development Commission, and that this central authority 
with an “I ” battery, has a speed of 10 miles an | should have statutory powers to carry out their duties. 


hour, and will run 35 to 40 miles on one charge. k Ss sale tik é 
CCORDING to thes, Siaiate vérale lectricit Monsieur 
Tije stated Maadeaaing to the als patens of Baeemnses bee L. New has submitted to the Ministry of Industrial Recon- 


been @ continual loss on the wo! of the Swedish State | ot uetio 

Railways during the last few years, which it has not been tein: energy from Fgland to France fo pe whe y= 
possible to make good by the succession of increases coal. The question of the use of undersea ¢able for high- 
in rates. For the year 1919 the loss on working is pro- | tension current involves no new principle, since an installa- 






visionally esti 000 kr.—over £444,000. 


SPEAKING at the : scent 
Brighton and South Coast ‘Company, the 
that the hopes of the com pan ry 
problem had been p! od b ro hag 


ere needing of ee London, Sweden and Denmark at 25,000 volts for a power of 
chairman = 50,000 kilowatts. 






together | to appoint a Committee to inquire into the question of the 


with full statisties of th ) : 
and the attention given to the matter gave that at’) yinist 
ry as to the practicability or otherwise of proposed 
an early date the company boas have aut to pro-| schemes. The composition of the Committee has, not yet 
coed. been decided upon, but until it has rted, — 
ON the 8rd inst. the P. ream tt to’ the schemes, including the proposed eé of the 


Ministry of Transport told 
the. Minister had be pa 
privately owned canals. wi 
The question 
and complexity, 


that} 
of all be in abeyance. <4 
ve Tax electrical installations in the United States have, 
Wt is stated officially, doubled every five years during the 
ij generation. In Canada the growth of hydro-electric 
alopment has been almost as great, the plant at present 
ilied being over ten times as much as that in 1900. 




















matter. 


Ar the time ‘a eng || The present hydraulic installation in the has 
of pay in August last a  b reached 2,400,000 horse-power, and if ons the 
cent. above the Ju a p> | i 4, level. 5 per | tate above mentioned for the United States “assumed, | 
cent. The ci , | the present installation in Canada would double every 
for a further ady: %t | ten years, a total of 4,800,000 horse-power reached 





s jin ten years, 9,600,000 horse-power im twenty years, 
m | and 19,200,000 horse-power in thirty years. 


Ar the annual meeting of the Dominion of Canada 
‘Land Surveyors held recently in Ottawa it was stated that 
in Manitoba there has been e already an area of 
46,272 square miles of timber, of which approximately 
panenec® conte about 30 per cent., is poplar, 29 per 
a i Jee and 16 per cent. tamarack and birch. 

the total area examined is 27,504 square 
miles of which Alper ca is timbered, 18 per cent. 
burned, 33 per cent, muskeg, and.8 per cent. grass lands, 
water, &c. In Alberta 63,000 square miles have been 
examined, of wiich 48 per cent. is timbered, 32 per cent. 
burned, 5 per cent. muskeg, ‘and 15 per cent. prairie. 
The timber amounts to 150,000,000 cords, of which 40 per 
cent. is poplar, yi spruce, and 5 per cent. tama- 
rack, , fir, and birch. 


In se aaa at on -, 
cellulose industry a the iety of Arts, Mr. C. F. 
amount of information concern- 


consent to its being 
Board set up last # 
agreed to. pi 

THe competition 








om the Great Western Railway 
divisions as to miles per hou goods trains referred to 
in this column of 6uF issue Of March 5th, led to nine 
divisions showimg an increase for the six weeks ended 
February I8t as a with the preeeding four weeks, 
‘The Pontypool Road division recorded an increase of 13 per | In 
cent., the London division — and the Gloucester 
of 5 per cent. 


ANSWERING & question on the 8th instant as to reduced 
tares for soldiers, the Parliamentary Secretary to the 
Ministry of Transport said that the amas 52 between the 
money value of the concessional fares paid by 
inen of the Army when tfavelling on leave and the full | 
public fares was estimated by the Railway Executive 
Committee to have amounted in A) a 
£470,000 for the month, As demobilis : 
there was @ progressive decrease, and ras it a 
fallen to £158,000, ° ee less than in se cia 
further reduction had, no doubt, since occurred. 


Tue Isle of Wight Railway rigors yaw Be harbour at 
Helens has its free use byeolli ; st 
with by a growth of ich | 
stances beyond the company’s ¢ontrol and attributable 
entirely to the war. A survey has been made by mak 
Abernethy, to arrive at the quantity of sand requiring | ,, 
removal, and his report has been submitted to 
Admiralty, with an Re eer a irom to be 
cleared a be view hi “gps that it ; 
ee 















































resulé of Admiralty r 
asroplane station establ 
harbour. 


A question asked in) Parli 
of @ paragraph which 
of December 5th. 
for the North-Eastern 
being built at Woolwi 
of the former was pro’ 
to commence in Decem! 


said that nineteen wagons hea 8 
Kastern, but none to the.G: 
former was £170 each, the rail 
certain material and onent 
wagons £297 each. The afswer 
that the Great Western” 
wagons since January las oe sd ie 
A METHOD, much canvassed in Arherica, for coring e 1 
a basis for railway charges is‘ | valuation of the F 
of the railway comp . 














viluations, which were 
and not on the present-d 
production. Cable advi 
state that the Supreme C 
the 9th instant that the Com 
cost of the permanen 

Until we have the <i 
upon what seems, on the 
The matter is of some imp 







nent on ) thgaenete tee, ne 0 as 





restored the railways to company 0} m_ provision is | . in 2 minutes, 2000ft. in 4.4 minutes, 
made for limiting the charges so that a maximum profit, 3000 in ‘in 7. "9 minutes, 4000ft. in 10.8 minutes, and 
proportionate to the value of the property, is not exceeded. 5000ft, in 14,0 minutes. 


tte, of of which Sir John Snell, the Chief Hleotricity 


tion of this kind has been working for several years ae : 


border, © 
: <— me Ir has been decided by the Ministry of’ Tr rt | Construction on of that 
ume and density of the traffic, | electrification of main line railways, and to advise the | 


largest number i in use by any Corporation in the country. 


A sum of 6,000,000 kréner, or £333,333, at par, has 
been’ voted for the extension of the harbour at Heising- 
borg, in Sweden. A new outer harbour is to be formed, 
and deadged toa of 10 m. (nearly 33{t.), and a break- 
water 150 m, ( tly 500ft.) long constructed, as well as 
two quays. Council of Varberg proposes 
an oxtonslas and ee the harbour at that place. 


Ina me? ohannesburg in December 
the South African Te afeieoe Min and Engineering Journal gives 
@ great He Seer oan ing the coal-mining 
industry of that incidentally deals with 
several allied” po owogpe: Toms ag latter there is the 

waziland: Railway. which was built with 


at reas between Johannesburg 
: tt the line ends at the 
@ Journal strongly urges the 
. the line for which the Union 





of South Africa is 

An exhibition of tiral machinery, in connection 
with which there will tae motor ploughs, in both 
of whieh the Polish adllkcatties are showing considerable 
interest, will be held at Lemberg in June next. The 
actual ploughing tests will take place near Tarnopol from 


-Eastern Railway between York hod Newcastle, | June Ist to 25th, and ploughs participating must be 


delivered before May 25th. The conditions of the com- 

ition may be seen by British firms at the Inquiry Room, 
Departinene of Overseas Trade, 35, Old Queen-street, 
8. 1. Applications by intending competitors must be 
‘sent in before April ist next to the Exhibition Committee, 
Warsaw, Chmielna; No. 2. 

THE ah ago #@ erect a new generating staton at 
Carlisle, cost of £100,000, has received the 
‘@pproval of the icity Commission®rs. This will not 
supersede, but supplement, the present station, at which 
@ new rotary converter costing £7000 is to be installed. 
The Commissioners, in consultation with the Corporation, 
arrived at the following conclusions :—(1) That on account 
of the growing demand extensions are urgently needed. 
(2) That the present site is unsuitable for such extensions. 
(3) That there is no possibility of a bulk supply from 
another undertaking. (4) That the question of utilising 
water power from the river Eden cannot be considered at 
present. 

TxE following resolutions have recently been passed by 
the Waterways Association:—To urge the Minister of 
Transport (1) at once to take possession of the canals now 
controlled under the Defence of the Realm Act, and fnain- 
tain and manage them, together with the railway-owned 
eanals, under guarantee of income; (2) to declare his 
policy as to the future ownership of the canals; (3) to 
assure canal carriers of assistance while railways carry 
traffic at uneconomic rates with a guarantee of income, 
or alternatively to revise railway rates so as to enable canal 
carriers to live; (4) to state his intentions as to action 
under Section 17 (d), the Association believing that local 
authorities would co-operate to improve canals if authorised 
and assisted by the State; and (5) generally to take all 


‘| steps.conducive to the better use of the canals and water- 


ways of the country, and to advise and assist traders in 
use. 

Ata vip a 2 the Institution of Electrical Engi- 
neers the President, Mr. Roger T. Smith, stated that the 
Civil ineers’ Registration Bill had claimed the atten- 
tion of — and of a Sub-committee for the last 
1 the Institution of Civil Engineers pro- 
posal, the Council had made 
pes no Se to ts the views of the members as 
a whole and to act. ly. The original proposal 
had been amended, but the Council was continuing to 
diseuss the matter with the Institution of Civil Engineers 
and other engineering Societies, with the object of arriving 
at a friendly settlement. Such negotiations were neces- 
sarily confidential, and they could not yet discuss details. 
The Council had no hesitation in refusing to accept the 
solution of the problem put forward by the Civil Engineers 
as satisfactory, and the Council would oppose any solution 
that did not seem to it satisfactory. When a satis- 






| factory solution was put forward, as he gem it might be, 


all engineers acting together, the Council would consult 


the members before committing them to it. 


A PROPOSAL of the Queensland Government to open up 
the Northern Burnett lands for settlement includes a 
project for a water conservation and an irrigation scheme 

to be out in the upper reaches of the Burnett River. 
re perfect site for damming Three Moon Creek, a tributary 
of the Burnett, is said to exist in Cania Gorge, and by 
means of the dam millions of gallons of water which 
under present conditions only go to waste will be conserved. 
Officers of the Hydraulic Department are engaged in 
boring operations to get a suitable foundation. and taking 
levels to see how far the scheme can be extended. Three 
Moon Creek flows between two huge cliffs, which are hun- 
dreds of feet high, and which converge till they are sepa- 
rated only by about 150 yards. The officials consider it 
a simple task to erect the concrete wall to dam the water 
between the two huge bluffs. bodies of water 
ean be stored behind the dam, and the first section of the 
‘work will be sufficient to irrigate 10,000 to 12,000 acres. 
The dam site is on a higher level than the country to the 
southward, and it will be an easy matter to reticulate that 
area. The construction of the dam is to proceed concur- 
rently with the settlement of the adjacent lands, 
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Railways and the State. 


Orrnine his presidential address to the newly 
formed Institute of Transport, of which a long report 
may be found on another page of this issue, Sir Eric 


ied | Geddes claimed that it was meet that the first Presi- 


dent of the Institute should be the first Minister of 
Transport. Courtesy invites us to agree, but common 
sense dictates a mental reservation. To fulfil the 
functions which are its self-imposed duties, the 
Institute must exercise complete independence. Is 
it, we ask, probable that complete independence can 
flourish under a personality so dominant as that 
of the new President, and, above all, is it likely that 
an Institute which is formed, we suspect, very largely 


¢} of members of the great organisation over which he 


holds sway will display that freedom of thought, that 
detachment from departmental interests, which are 
expected in such bodies? The very fact that the 
Minister of Transport is the President of the Institute 
of Transport will engender the belief that the Insti- 
tute has been established to further the ends 
and objects of the Ministry, and that it will be in- 
capable—at least durmg the presidency of Sir Eric 
Geddes—of looking upon the multifarious interests of 
transport with an unbiassed, an uninfluenced, and an 
unprejudiced eye. Sir Eric, we are sure, will make an 
admirable President, but his very excellence in that 
position will increase the suspicion with which the 
public will regard the: policy and the actions of the 
Institute. In all that it does the public will see the 
masterly hand of its President, im all that it thinks 
it will see the illumination of his mind. 

The address from beginning to end was a defence 
of the Ministry of Transport and a plea for the unified 


control of all means of. transport in the United 


Kingdom. In a few sentences, which. preceded 
it as printed, and m a few words. with which it 
was concluded, Sir Eric Geddes. insisted and. re- 
iterated that there is at the present moment no 
chaos in transport, and he assured his‘audience that 
before the week was out he would prove by facts and 
figures in “ another place ” that the volume of traffic 
was greater than it had ever been and that the muddle 
and confusion which the public alleges does not in 
fact exist. For ourselves, we have never adopted the 
severe criticism of certain organs of the Press. We 
did not expect a great industry. disturbed: by a 
five years’ war to recover in a few:months. But the 
evidences of congestion at ports and termini, the lack 
of wagons, and the delays in transport are so insistent 
and are so constantly reported by traders that it is 
impossible to believe that some degree of disorganisa- 
tion—‘“ chaos” may be too. strong a word—does 
not exist, and we imagine that, however convincing 
may be the figures which Sir Eric Geddes put before 


93.| the House of Commons on Wednesday last, however 


earnestly he assured the traders that they were being 
better'served than ever, however statistically he sought 
to prove that the transport system of the country ‘is 
more active and energetic than it. has ever been, 
the public will still hold the: view that transport is 
not. conducted with that smoothness and efficiency 
which characterised it in pre-war days. We do not 
say this with any desire to attack the Ministry of 
Transport, we do not say it with any intention of 
reviling the Ministry for the little it can show in 
We have, 


388 we hope, sufficient, wisdom not to.expect, a colossal 
enterprise to get into full swing in a few months. The 
object of the Ministry, as clearly shown by Sir Eric’s 





address, is the unification of control over all—or 
nearly all—systems of transport, and that cannot 
be effected at once. Whether when it is effected it 
will give that satisfaction that is anticipated remains 
to be seen. Take them for ail in all, our railways and 
our ports—under pre-war independence—served the 
country well, and they might have served it even 
better had they been less hampered by parliamentary 
control. _ There were, of course, matters for criticism, 
but if anyone imagines that criticism will be removed 
—except by stifling—under the management of the 
Ministry of Transport, we invite him to “ wait and 
see.” The principles which underlie the Ministry are 
those which underlie the spreading movement in 
industries towards the creation of vast amalgama- 
tions. It has yet to be proved that that principle 
is sound, it has yet. to be proved that it is in substance 
economical, it has yet to be proved that it gives a 
more efficient service, and that by removing com- 
petition it does not destroy initiative, and that by 
establishing standards it does not hamper progress. 
Sir Eric Geddes alluded to the Battle of the Gauges 
and the Battle of the Brakes. The Battle of the 
Gauges ended, as only it could end, in the defeat of 
the outsider, but there are few railway engineers and 
traffic superintendents who believe that it ended in 
the best possible way. Stephenson made the Killing- 
worth gauge standard for the country, but it is a 
common regret. that it was adopted without more 
competition from other gauges. Brunel saw further 
ahead than others, and, though his gauge was too big 
and too costly, the convenience of a greater gauge 
than that to which we are committed and to which 
we committed a great part of the world is admitted. 
Of the Battle of the Brakes the same observation 
may be made. To have adopted the Westinghouse 
brake universally as the standard would have pre- 
vented experiment and development. Control that 
would impose upon the railways a certain specified 
standard form of locomotive, or wagon, or carriage, 
or any details of them, or of signals, bridges, and 
other works would make a Lot’s wife of our mechani- 
cal knowledge. Had that lady not stopped to look 
back, had she kept her eyes to the front and pressed 
forward, she would not have been overtaken by the 
fate that befel her. Nothing but a wider vision, 
nothing but a flexibility of purpose, can prevent 
control petrifying science and arresting progress at 
the condition in which it stands at the moment when 
the fiat for standardisation is issued. 

We wish the Institute of Transport every success 
in the career upon which it has now entered. It is 
inevitable that it should overlap with the work of 
other learned societies, but it has enormous scope for 
its energies, and if it exercises them with independence, 
if it wins the confidence of the public by detachment 
from all political or quasi-political issues, if it devotes 
itself manfully to the technical problems—both 
economic and scientific—which confront transport, 
it will establish itself as amongst the most useful of 
our new institutions. 


Metals and Time. 


* PERMANENCE.’ as an attribute of the works of 
man is of necessity a relative term, ner, from the 
standpoint of the engineer, need it trouble us much 
whether our works will endure through periods of 
time such as the geologist loves to deal in. So 
far as structures of solid stone are concerned, we 
know of their enduring qualities from the monu- 
ments of ancient. Egypt. But when we con- 
sider metals, we enter upon an entirely different 
field. Iron, particularly, retains its very existence 
in the metallic state in opposition to the powerful 
forces of oxidation and corrosion generally—so much 
so that from the point of view of corrosion alone its 
existence is fundamentally unstable. In the absence 
of artificial preservation, in fact, iron does disappear 
into rust. But it is not the manifold problems of 
corrosion which we wish to consider here, but rather 
the question whether there are any processes at work 
which very slowly bring about changes in the physical 
properties of our engineering materials. 

At first sight one is inclined to answer at once in 
the negative.. Have we not many roofs and bridges 
still in existence which have stood their working 
stresses for long periods of years ? More than that, 
are there not in existence samples of iron nearly 
four thousand years old, and have not they retained 
their physical characteristics? This evidence is 
enough to preclude any feeling of alarm as to the 
relative permanence of our engineering constructions 
in metal, but it is not enough to dispose of the subject 
as matter for serious. consideration, and perhaps for 
careful and systematic, investigation. And this is 
certainly called for if we consider broadly some of 
the directions which modern metallurgical discoveries 
appear to indicate. Not many years ago it was 
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customary to say when a fracture had occurred a masterpiece., of . its, kind.. .It..took,.about twelve | should coax thougands out of bulging pockets ; but 
: : we caniiot rémembBer a” word of" Fl "tae ‘was not the 


as the result of repetition stresses, that—since the 
appearance of the fracture was crystalline—the metal 

‘had crystallised ” under the influence of vibration 
or alternating stress. Even to-day that view is not 
entirely dead, in spite of the fact that it has been 
shown that the failure of metals under “fatigue” 
or alternating stresses is not accompanied by any 
change in the internal crystaljne structure, but is 
due to a sort of internal attrition of ‘certain of the 
crystals which results from exposure to stresses which 
cause slight local deformation in alternately opposite 
directions. But, although we may, in the light of 
superior knowledge, safely deny that metal “ ery- 
stallises *’ in such circumstances, it is not safe to go 
to the opposite extreme and to assume that metals 
in general and iron and steel in ‘particular, cannot, 
and do not, undergo internal changes in the course of 
time. Metallurgical inquiry continues to show iin 
ever-increasing clearness that metals and alloys are 
not to be regarded as inert materials, but rather as 
complex organisms capable of internal adjustment and 
re-arrangement, and we are only at the very beginning 
of a knowledge of the real nature of such changes. 
If we take, for example, the group of phenomena 
known as “‘ season cracking” in brass, we see that 
articles made of the best possible quality of brass, 
and apparently finished and delivered in perfectly 
sound condition, may yet undergo spontaneous 
cracking in the course of timethe time may vary 
from a few minutes to several years. Recent investi- 
gations have made it clear that this apparently 
spontaneous cracking is, in reality, a very gradual. 
failure under a stress which is not intense enough to 
bring about immediate rupture. Where the cracking 
is seemingly spontaneous, it is in reality due to the 
presence of severe internal stresses in’ an article pro- 
dueed by “cold working,” such as drawing or spin- 
ning. But the same cracking after the lapse of long 
time may also occur as the result of the prolonged 
application of a similar stress by an external load. 
The fractures which result from this process have a 
peculiar feature in which they differ very much from 
fractures of the same material produced in a short 
time by more severe loading—the path of the 
“season crack” is typically along the boundaries 
between the crystals of the metal. Now it has been 
shown, also quite recently, that an exactly similar 
liability to “ season cracking ” exists in many metals, 
and notably in certain aluminium alloys, and that in 
every case the resulting crack is typically inter- 
crystalline. Perhaps the most serious bearing of this 
discovery, which tends to generalise the importance 
of this class of failure, is the suggestion that something | < 
of the same kind may occur in mild steel. ‘It is at 
least suggestive that certain types of cracking which 
are met with in steel boiler plates after long periods 
of service exhibit the typical feature of a “‘ season 
crack ’"—they run accurately along the inter-crystal 
boundaries. If the same-steel is broken in the testing 
machine, either with or without a notch, there is no 
sign of such inter-crystalline failure. 

It is, of course, much too soon to say that this 
striking similarity of fracture, and the minor points 
of evidence so far brought forward, are enough to 
establish the view that steel may, under some condi- 
tions, be liable to a peculiar kind of fracture resulting 
from the very prolonged application of stress, whether 
internal or applied. But the suggestion is enough to 
give food for serious thought and to raise a question 
_ which would seem to demand the most serious atten- 
tion, not only from individual investigators, but from 
those concerned with organised research, whether 
Government departments or our great engineering 
institutions. The occurrence of mysterious cracking, 
both in old iron structures and in steel structures 
under special conditions, is by no means rare. These 
cases may be due to other causes which are more or 
jess well understood, but a sufficient prima facie 
case seems to exist in regard to something similar to 
season cracking ” in steel to call for immediate and 
very serious investigation. 








Random Reflections. 
[THIRD SERIES. ] : 
RARELY indeed does the Institution 


Mechanical of Mechanical Engineers provide 
Stokers. such a thoroughly useful and 
delightful evening as that of Friday 

last. The stoking of Lancashire boilers does not look 


like a subject that would lead to much real amuse- 
ment, but those who listened to the laughter and 
spontaneous applause which ran through the debate 
from end to end must in future admit that even the 
most unlikely subject will provide entertainment’ if 
it be handled properly. 


author, Mr. Brownlie. . His abstract of the paper was 


truth springs. 


| Highness 
We give the credit to the: 


minutes to deliver and it went straight to the effectiv e 
points. Mr. Brownlie was, we may suppose, “* aut 
for blood,” and he knew how to get it.. Ibis not quite 
fair to say that the paper is an attack on mbchanical 
stoking, but it was in that light that it was seen by 
the advocates and representatives of mechanical 
stokers. Here were all the elements of some pleasant 
bickering. Mr. Brownlie had no sooner sat down 
than the attack on him began, and it went on without 
interruption till, to the regret of a great many people, 

the President—who, it was hoped, might adjourn a 
debate of such liveliness—called upon the author ‘to 
reply. Mr. Brownlie was given about eight minutes, 
but in that time he succeeded in answering his critics 
with such pith and force that we, who before had seen 
nothing but his complete overthrow, the destruction 
of all his conclusions, and the complete victory of the 
mechanical stoker, had to modify our views and con- 
fess that, like Mahomet’s coffin, we were once more in 
a state of suspense, but withthisdifierence, that whereas 
the remains of the prophet presumably knew which was 
Heaven and which was earth, we did not. Just as in 
@ case at law, the evidence on one side seems over- 
whelming ‘until the evidence on the other is heard, 

so was it in this instance. The truth probably is that 
both sides.are right in some respects and both sides 
wrong in others. Mechanical stoking for narrow-flued 
boilers cannot fairly be placed under general con- 

demnation, but neither can it be commended generally. 
All the conditions must be considered. Sometimes 
they favour the automatic stoker and it is a complete 
success ; sometimes*they do not and it is a complete 
failure. That is all we shall say for the moment, 
for though London is deprived of a continuance of the 
debate, it was renewed in the author’s'own city of 
Manchester on Thursday night, and we await news of 
the issue. It must not be supposed that we are 
rejoicing only over an intellectual “ knock-about ”’ 


‘turn. There is a great deal more in it than that. 


Tt is out of the clash of differing opinions that much 
* * * + 


AN interesting little discussion was 
Technical opened at the meeting of the 
Libraries. Library Association on, Thursday 
evening, 18th inst., by two papers 
on “ Technical Libraries,” the first by Major Simnett, 
known in the past to those of our readers who used 
the library at the Institution of Civil Engineers, and 
now librarian to the Ministry of Transport, and by 
Captain Matthews, librarian to the Air 
Both of the authors dealt in some detail with’ the 
means of increasing the facilities for reference in 
technical hbraries, and both advocated, the publica- 
tion of abstracts of books and periodical literature. 
Captain Matthews, in particular, described in a good 
deal of detail not only the organisation, but the 
‘ mechanical ’’ features—card indexes, photographic 
apparatus, loose-leaf files, &c.—of what he described 
as an “ideal technical library.” We want to lodge 
here a little protest against the use of a word which 
means so much to real lovers of books. Without 
denying for a single instant the value of an office 
that will provide all and sundry with pre-digested 
information in tabloid form, we pray that it may not 
be called a library. To all who really love literature, 
even technical literature, which we admit makes only 
too often few calls upon our affection, a library stands 
for a collection of books, and we find it very difficult 
to look upon a lot of cards in a drawer or a lot of pages 
in a loose-leaf binding as worthy of the name. The 
right title for an institution of the kind is probably 
Technical Information Office, or to adopt the French 
term, which has all the precision of expression that 
we expect from our ingenious neighbours, “‘ Docu- 
mentation Office.’’ The technical library is, of course, 
an element of such an office, but not an essential one, 
for a documentation office may exist perfectly well 
without any library of its own. Its function is to 
make abstracts of all technical literature, and it is 
quite obvious that it can follow that course without 
being in possession of any books at all. Hence if the 
title technical library is employed for such service 
it may present the anomaly of a library without books. 
We have only to carry the idea to this absurd con- 
clusion to see how obviously the word is a misnomer. 
In an age when many people buy books, few people 
read them, and none take the pains to know them, 
such Cook’s Lightning Tours to World Knowledge are 
no doubt necessary ; but let us not put a good sord 
to a bad use by calling them libraries. 


* * * * * 


Ir will be fresh in the minds of all 
University College oy; readers that the University 
of London is endeavouring to raise 
@ sum of one hundred thousand 
pounds for the extension of its engineering school 
in Gower-street. About one-third of that sum is in 
sight ; two-thirds yet, remain to be found. On 
Friday last the President of the Fund invited a large 
party of people, some eminent and some not, to lunch 
with him in order thatthe facts of the case might be 
Popa them, og tt some of wins A Royal | 20% 
ublic e ers were 
E arb se 8 Pr ger statistical, and Sir 
Ernest Moir, Treasurer to the Fund, who was appeal- 





ing.» He: made an admirable speech; 'a speech which 


kind of eet that pet neces to be remembered in detail ; 
it was a speech the hart, dhe caret appeal of a 
man for help for ada Were not. tthe cause 
half as good as it is we do not believe Sir Ernest 
Moir’s words could have fallen on ears, and we 
are confident that he brought. the successful issue of 
the search for funds appreciably nearer. It is just 
as impossible to say @ word against the proposed 
extensions as it is to say @ syllable too much in their 
favour. London, it is true, is not ilsupplied with 
engineering schools ; but, nevertheless, the capacity 
is far below the wil tore hon requirements. We are 
not ing only of the present. It is pretty 
generally known. that. the position of youths who 
desire to follow our profession i is at the moment serious 
indeed, for they can neither get into the colleges, 
which are overcrowded already with students of whom 
a large proportion is composed of returned soldiers, 
nor into works, which are equally full. It is probable 
that this stress, a kind of hysteresis of the war, will 
have abated before the extensions at University 
College are completed; but there is every reason 
to believe that even then the accommodation will be 
none too great ; indeed. there are not wanting those 
who say that the scheme is too modest. We point 
out this fact because it seems desirable to provide © 
against the excuse for not giving that the need for 
the extensions is not permanent, and that it will pass 
in @ year or two. It will never pass. It was known 
long before the war that the school would have to be 
enlarged some day, and enlargement was delayed by 
the war, not accelerated by the stress following 
it. We cannot believe that the richest city in the 
world, even. with income tax at six shillings in the 
pound, will hesitate to provide the relatively small 
sum for which its own university asks in order to 
enable it to provide training in that industry which is, 
taken for all in all, the most important in the world. 


* * *+ * * 


On Sunday night we shall put our 
clocks forward an. hour and on 
Monday and thenceforward till the 
autumn..we shall have an hour's 
more sunlight after the work of the day is done. An 
ingenious American author has gone to a great deal 
of pains. to prove. that daylight-saving is not worth 
while, and that the amount of fuel saved is insig- 
nificant, We do.not. believe him, but evenif we were 
foreed to do so, we should not care‘a snap of the fingers 
for his proofs or conclusions. — There can be no doubt 
that the sum of human has been increased 
by the introduction of summer time, and until 
investigators recognise that the health and content- 
ment of human beings is a. factor which must be con- 

sidered in their. calculations, we shall continue to dis- 

believe all conelusions from which it is improperly 
omitted. If any’one could show us that the intro- 
duction of summer time was costing this country 
ten million pounds a year we would ask if five shillings 
per head of the population was not a trifling sum to pay 
for the happiness that is bought for it ? There is 
another aspect of the matter of a more personal 
kind. The affection with which we look upon our 
study when the evenings are drawing in in September 
is beginning to wane ; books and papers are growing 
less attractive, and now that the world has tilted its 
northern half to the sun the outside of the house is 
better than the inside of it. One cannot give all 
his attention to the search for a quotation or a refer- 
ence with the birds making a great to do over their 
good-nights outside, and the pictures through the 
windows pulling his eyes away from. the book. 

No man can serve two masters; we give up the 
attempt and bring once more, with many thanks to the 
all too kind readers of them, these Random Reflections 
to an end till our fickle nature swings round again to 
books and a fireside and the shadowy corners of a 
little library. 


Summer Time. 
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‘Letters to the Editor. 


(We do not hold ourselves ani the opinions of our 
correspondents. 





THE “ CIVILS” BILL. 


Sim,--‘‘ An Old Subscriber” imputes motives and senti- 
ments to me that are not justified and are totally foreign to me. 
He says: “ Why should any man impugn the character of men 
of his own order?” Why, indeed? I did not do so; om the 
contrary, I oppose this Bill as unnecessary, specially on account 
of the generally high ch ter of the bers of our profession, 
both the members of this particular Institution and others out- 
side it. I have said so just lately and several times. 

For the great bulk of its votaries does not provide 
more than a fair livelihood, and if it did not carry with it the 
feeling of responsibility—which really is at the bottom of 
character —and interesting work there would be little in ist 
neering to induce any sane man to follow it. 








can be done there is to prove that > candidate possesses the 
necessary elementary knowledge of science. How many engi- 

neers occupying a position involving any sort of technical 
responsibility really lack ‘such knowledge ? If everyday expe- 
rience shows that the members ofa profession generally possess 





the knowledge appropriate to their jobs, why fuss round them 





Mion 26,°7920. 


THE ENGINEER! 


327 














and try and make them show that they possess knowledge 
they d@ not wast and canpot make use of... Lhis leads; to over- 
education, which"in turn involves discontent, which 18 bad for 
both the public interest as well as,for the individual. 

No, Sir, I do not impugn the personal honour or professional 
competeney ‘of our profession. \:‘‘ An Old Subseriber’ and the 
Institution of Civil Engineers, are, however, doing both by 
implication, Both: those qualities are inspugned directly by 
the suggestion that the members of @ profession need to be held 
in leash in the way pr oposec The bers of the two principal 
“closed professions,” viz., law and medicine, are generally 
honourable and competent, but neither is free, even approxi- 
mately, from men who are blacklegs in the proper sense of the 
term; nor, for the matter of that, is the Church. Compare, on 
the other hand, the recerd of our own profession.» How often 
do you open your daily newspaper and read the statement that 
an engineer in ible charge of works, whether as “ resi- 
dent,” “ consultant,” or as clerk of works, has wilfully betrayed 
his trust either by taking bribes from contractors to pass faulty 
work or by actual embezzlement ?_ I can only recall two such 
cases in the last forty years or so. In the light of such a record 
no one can say that we require professional control on the lines 
of the General Medical Council or the Law Society. 

As regards scientific knowledge, how many jobs have failed 
through want of it as far as it was available ? When failures 
have oceurred they are the responsibility of men who possessed 
all the knowledge available in the world for that particular class 
of work, The great bulk of sopenr’ does not call for any 
great scientific knowledge. Much of it merely involves the 
common-sense application of sei that a d ted 
boy learns at school. Of course, there are specialists in. engi- 
neering, but there are not a great number. Any man who 
desires can specialise as a medico and with reasonable hope of 
making @ living out of a fair b tients. An 
however, can rarely specialise except on pretty broad it lines, 
since from the expensive character of the work there are avail- 
able only a very limited number of “ patients.” 

There is certainly danger, if great care is not taken, that mon 
will receive a stamp of who are not really so, whilst 
others will be excluded on artificial grounds of red tape rules, 
although fully competent. That I am not alone in this fear is 
quite certain, and as I have not the least confidence in Parlia- 
ment as guardian of public liberty, it is necessary to speak out. 
very plainly. As an example,J heard not many years ago of an 
eng r who, rest ible for the design and construction of a 
small masonry dam, demanded of the contractor that he should 
take responsibility for the water-tightness of the structure as a 
whole, including the roek in which it was founded! Of course, 
the contractor refused to take a respousibility properly that of 
the engineer, For what else did he receive fees t Is it not this 
which Sir William Wilcocks once destribed as professional 
cowardice, and is such a man really an “‘ engineer “ in the proper 
sense of the term? Although he would certainly be admitted 
o registration. 

If a man does not specialise and is engaged in “ general 
practice ” he will sooner or later find he has to seek outside 














structional men have not ‘driven’ the! mechaaieal mién out, but 
the latter, for reasons of their own, setup @ separate Institution’ 
and congregated to it’in preference to the élder. I cannot give 
the percentage of the present ‘of the * Civils ” who 
follow the’ mechanical side, ‘but, ‘judging: by the list of the 
Council, it must be very large. 

r\My reference to Sir Christopher® Wrét was applicable owing 
to **D,” bringing in“the earlier career of certain eminent engi- 

neers in his letter in your issue of the 13th ultimo. 

1 cannot say whether George Stephenson was or was noi 
turned down by the Institution in its earlier days; all I know is 
that he keenly felt the lack of education and made every effort 
to give his son a first-class education, and in course of time 
Robert Stephenson became eighth president. If the Institution 
did turn down his father, at least it) gave him posthumous 
honours, as his name is engraved with those’of other “ fathers 
of enginvering ” within the hall of the Institution: I am not 
clear, but his bust may be with that of others on the facade to 
Great George-strect. At any rate; the Institution, in its earlier 
days, was a very'small body and was largely of the nature of a 
social club. The Institution has published a’ short history of: 
its beginning and sub t stages by the present 
secretary, Dr. J, T. Tudsbery. 4 
fe Now, I am at’a loss to know why \nallialdee wlehih Vogey of 
the necessity of passing @ certain examination to’ become a 
member of the “ Civils.” ‘The présent constitution says nothing 
of the kind, but says this: “‘ He shall satisfy the Council that 
he has suitable education and training as a civil engineer, and 
he shall have had, further, at least fifteen years’ employment in 
positions of responsibility for the design or execution of important 
engineering work, being so engaged at the time of his application 
for election, and he shall have acquired a considerable degree of 
eminence in the proféssion of a civil engineer.”  “*D.” is by 
no means alone; I have personally conversed with many who 
hold his views, and have succeeded in persuading some to make 
application, and all such have to my been elected. 
But, naturally, I knew that they had the qualifications. Cannot 
“ D.”” put his courage to the test and make-application also ?@ 

I only entered into this discussion because the Institution 
as a body evidently thinks it undignified to defend itself, and I 
trust that I have shown that the very conservative Institution is 
not so arbitrary in its constitution as. is often assumed. I would 
with many others like to see the Institution less conservative 
aud more catholic in its outlook than it seems tobe; but we 
must ereep before we crawl, and so am'thankful for small mercies, 
in the broader views now held of the fostering of a sense.of a 
greater dignity in our profession, so long as dignity does not 
become a cold and frigid indifference to the rights of the indi- 
vidual member to live. AN OLp SUBSCRIBER. 

Glasgow, March 22nd. 
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MR. DENDY MARSHALL’S LOCOMOTIVE, 











Sir,-1 am interested in Mr. Dendy Marshall’s letser which 
appeared in THE Encineer of March 12th, in réply to mine on- 


remarks it is evident that if the nr he one is high per square 


f ing surface the erate eroes reased, andif, 
co tis is" other hand, the demand factor is ae teed Py then the grate 


may be made smaller.) In) preparing: the diagram the boiler 
demand factors have been plotted ting surface grate 
area ratios. ‘The points indicated by @ cross are examples from 
engines operating in this country, and those indicated by a circle 
eps ieniiieniiadoniaaenhnnh ante heenent-omeentinbabeoda + 
in India and theiColonies mostly, Looking at the points, it is 
easily seen that-all designers recognise that if for any reason 
ly small boilers must be used with a high power require- 
ment or high boiler demand factor, @ libera] grate must be pro- 
vided ; this is shown at once by the location of the higher 
points. . When, however, heating surface is more readily obtain- 
able then the grate is generally relatively smaller ; this fact is 
shown by the position of the points lower in the diagram. Tank 
engines, owing to the position of the water tanks, cannot always 
have much heating surface. We should therefore expect to find 
them shown in the higher part of the figure. On the other hand, 
express locomotives, generally. of the 4-4-0 or 4-6-0 types, 
designs which rather limit the size of grate obtainable, would be 
designated by points lower in the figure indicating large heating 
surfaces, i.c., lower boiler demand factors and relatively smaller 
grates, i.e., higher heating surface grate area ratios. It does not 
appear that any line can be drawn to indicate any definite pro- 
portion ;\; it does, however, seem that two zone areas can he 
fairly definitely established. The upper line: would seem to 
indicate the limits of desirable practice so far as locomotives for 
use in this country are concerned, and the centre line seems to 
indicate points below which the designer need not go, unless low- 
grade fuels are to be used.or if for any reason exceptional steam- 
ing capacity is required either with a comparatively small boilcr 
or with boilers of normal size for high-speed running or perhaps 
for “ pusher” service. Most of the locomotives’ used in the 
preparation of this diagram are superheaters, and the B.D.I. has 
been calculated by using the equivalent heating surface obtained 
by adding to the total evaporative surface a value equal to one 
and one-half times the superheating surface. Fig. 2 is shown to 
illustrate the point I made relative to the efficiency of locomotive 
boilers having large and small heating surface grate area factors. 
It shows the relative evaporations of two boilers having almost 
equal grate sreas, but having heating surface grate area ratios 
of 86 to l and:60 to 1. For all.rates of firing the larger boiler 
evaporates more water, and from the lines indicating the thermal 
efficiency of the two boilers it will be noticed that the larger 
boiler shows superior 'efticieney at all rates of. working. . The 
grate surfaces of the two boilers are respectively 53.7 and 55.2 
square feet, a difference of 2.5 per cent., and their equivalent 
heating surfaces are 5128 and 3692 square feet. Both boilers 
are equipped with a flue tube superheater having a surface equal 
to 20 per cent. of the total heating surfacc. 
E. Cecty Pouttney. 








Llandudno, March 19th. 


Sm,—Mr. Dendy-Marshall’s locomotive design of 1920 is 
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FIG. 1 


assistance in some special detail employing him either in his own 
vilice or outside. I do not know how such a man would stand 
as “ registration.” If some people had their way he 
w va be excluded. I believe lawyers impolitely call en & aman 
‘* devi tu! 

bw . ad regards quacks, they really do very little harm, and hath 
sometimes irritating, are more often amusing. Even the qualified 
and registered and controlled medical profession is not free of 
the genus in the form of the man who is really too lazy to use his 
full brains for the benefit of his patient. 

As to ‘‘ soreness,” there is none on my side as far as the Insti- 
tution of Civil Engineers is concerned, provided they do not con- 
cern themselves with men outside their Institution. They are 
quite éntitled to make any rules they please regarding admission 
to their number. Men who are unwilling or unable to conform 
to such rules can stay outside. I object, however, when IT am 
told I must satisfy them of my competency and pay a fee for 
“ registration ” on penalty of being treated as a “ quack.” 

As to eonstruction being the special business of a civil ongineer 

-see “* An Old Subseriber’s ’’ original letter—other men con- 


struct ‘things of quite important character. I ghould like to» 


add that I feel very strongly on this matter ; hence my writing 
strongly. I would much rather write letters on technical 
subjects than on such a subject as this, and am very sorry for 
the necessity. Gero. T. Parpor, 


Angmering, March 20th. 





Str,;—With reference to the reply of ““.D. ” of the 13th inst. to 
taine in yours of the 5th, I quite agree that at present he is a 
* civil engineer,” whether he follows mechanical or constructional 





engineering, as,the term is defined in the charter of the Institution 
of June 3rd, 1828; but it is to be remembered that the con- 


the aboVe subject. IT am still of the opinion that ‘the boiler | 


proportions cf Mr. Dendy Marshall's’ engine: @ould* be much 


FIG. 2 


t he give us an engine with # more pleasing 





int ting, but 
outline ? 
P lly, I have no faith in wind-cutting devices. A loco- 





improved, for while it is probably true that some engines 
to be a little deficient in grate area, it should be remembered that 
with the locomotive types most favoured at the present time 
grate surface is rather difficult to obtain’; ‘and further, while it is 
admitted that adequate grate surface is most desirable, it should 
be remembered that extending this feature unduly in proportion | 
to the heating surface will result in lower boiler efficieney for | 
equal quantities of fuel fired per hour per square foot of grate, | 
and also cause loss due to the amount of fuel required whilst | 
the engine is standing. | 
The question of grate surface was brought to my attention a 
few months ago, when the question had been raised regarding 
the economic performance of certain eng doing similar work. 
Both types were very similar in general design, but one lot had | 
considerably more grate surface than the other, and complaint | 
was made that they consumed more coal. To improve the per- | 
formance advice was quite properly given to brick up part of 
the grate and thus reduce the active area. Since writing my 
previous letter I have examined the proportions of a few modern 
locomotives. and have-prepared Fig..1 herewith. This diagram 
has been constructed to show the relation between heating sur- 
face and grate area and how this is effected by the boiler demand 
factor, or, in other words, the rated power output per square 
foot of heating surface. I pointed out in ‘my last’ communica- 
tion that an increase in grate surface for 4 given heating surface 
would increase the evaporation obtainable per square foot of 
surface, and that, other things ‘being equal, more power 
could be developed per oe of heating surface. Conversely, a 
reduction of grate area for a given amount of heating’ surface | 
would reduce the evaporation and, in consequence, the power | 
output per square foot of heating surface. From thé above | 











motive, unlike an aeroplane, does not pursue a virtually straight 
course. Its path, owing to the contour of the railway, whilst 
having, perhaps, the same general direction, is continually 
changing, right and left, and with it the eftect of the wind. 

A head wind is of very little import toal tive. It 
is the side wind that matters, and I do not remember ever having 
seen a wind-deflecting arrangement which did not accentuate 


its evils by presenting some additional area — it to act upon. 
. W. Brewer. 





Stevenage, March 22nd: 


THE HUMAN STREAM. 


Sir,—The only support I; have for. my statement about 
Glasgow Central Station is an article by J. 'T. Lawrence, M.A., 
which appeared in the Railway Magazine for January, 1907. 
Here are the exact words :—‘* Reference to the plen on page 3 
and the photograph on page 8 will show the ingenious contriv- 
ance for breaking up the crowds which invade the station on 
certain occasions. Each platform overlaps the one adjacent 
by about 20ft., so that while the station lies due north and south 
the concourse is north-east’ and south-west.’ Certainly the 
- of the site would meat a stepped form of pletion in any 

. ADDISON. 


"Colchester, Mareh 20th. 
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Small Electric Motors and their 
Manufacture. 


Iv will be generally admitted that prior to the war 
electrical manufacturers in this country, compared with 
their confréres in America, showed very little inclination 
to develop that part of the industry—largely . lab 
saving devices—which involved the use. of very. small 
motors. The reason was probably that at that time the 
demand for such appliances was not sufficiently. definite 
to justify manufacture on a scale large enough to make 
the proposition an attractive one. At the present time, 
howéver, owing to the changed conditions produced ‘by 
the war, there is plenty of evidence to show that labour- 
saving machinery is receiving the attention of the whole 
community. In these circumstances, it is to the national 
interest that British rather than foreign manufacturers 
should cope with the increasing demand for these appli- 
ances. We have made similar remarks on other occasions, 
and we are again reminded of their significance by our 
recent visit to the works of Scholey and Co., Limited, at 
Croydon. 

This company began to manufacture portable. electric 
drills on a small scale during the later period of: the war, 
but the difficulty of securing the necessary skilled labour 
prevented any serious extension of the work at that time. 
Since the Armistice, however, it has made considerable 
progress, and it is now manufacturing electric drills and 
the “‘ Premier ”’ electrically driven suction ‘cleaner on a 
commercial scale. The main problem involved in the: 
manufacture of these appliances is the design and con- 





struction of small compact -high-speed motors. These | 
motors will generally be operating in lay hands, and they | 


must be constructed with at least as great a reliability 
factor as larger motors which generally receive some 
measure of skilled attention. They must, moreover, in 
the interest of portability and price, run’ at a very high 
speed, and, in addition, must be capable of working off 
the comparatively high voltages obtained on lighting 
circuits. After considering all the factors involved, the 
company has adopted normal of about 10,000 
revolutions per minute for the motors.. With the two-pole 
construction used, this speed gives a frequency of magnetic 
reversals in the armature as high as 167 per second, and 


te 
Tre Enoincer” 


TWO-SPEED ELECTRIC DRILL 


necessitates careful lamination and the use of the best iron. | 
This speed also obviously involves the necessity for exceed - | 
ingly accurate balancing of the rotating parts, and con- 
stitutes a severe test of their mechanical strength. Con- | 
siderable attention has therefore been given to these 
points by balancing the armature laminations when 
assembled on the shaft, by using a special divided winding 
which avoids the bunching up of the end windings com- 
monly occurring with hand-wound armatures, and, finally, 
by balancing the armature complete with its accessories 
on knife edges. The windings are held securely in the 
armature slots, owing to the latter being of the semi- 
enclosed type, wedges of stiff leatheroid holding the 
windings in position. 

Reverting to mechanical balancing, it is obvious that | 
any little inexactitude in this + would at once cause | 
commutation troubles, and we are thus brought to.a con- 
sideration of some of the aspects of the electrical problem. 
With motors of the size we are considering, namely, 
one-tenth or one-twentieth horse-power, the windings 
are of very fine gauge, and it is to be noted that a high 
speed enables a reduced number of turns of larger and: 





| and the base, suction nozzle and fan chamber of the cleaner 


gears for .No..1. drill is shown above. Medium speeds 
are obtained by the 3.5 reduction and low speeds with 
the 12.2 gearing. Views of the shops engaged in the 





At 10,000 revolutions per minute’some trouble might be 
expected at the commutators, which in the smaller size 
of. motor are only lin. in diameter, but, after a good deal 


of eee ting, the company has succeeded in producin, 

sound commutators which keep smooth and true up ~ 
the highest s that may be called for, and it is claimed 
that with ted high-grade carbon brushes satisfactory 


results are obtained, even up to the lithiting condition of 
‘the 250 volts, 100-eyele supply. 
It will be seen from the particulars which follow that 
the three ‘machines at present chiefly’ manufactured by 
Scholey and Co., Limited, require two sizes of motor. 
The motor to the No. 0 drill absorbs 100-120. watts and 
| der about one-fifteenth horse-power, while No. I 
drill and the No. 1 vacuum cleaner are fitted with motors 
absorbing 160 watts and developing about one-tenth 
horse-power. Other particulars of these machines which 
may be of interest are as follows :— 
No. © Drill.—Drill speed, light, 5000 revolutions per 
minute; drill speed, loaded, about 3000 revolutions per 
minute ; weight, eomplete with chuck and flexible con- 
tion and ch, 3 lb.; capacity, tin. diameter in steel! ; 
3/,in. diameter in brass; }in. diameter in wood. 
No. 1 Drilis.—Drill speed, light, high gear, 2800 and 
low gear 800 revolutions per minute; drill speed, loaded, 
high gear 1700 and low gear 500 revolutions per minute ; 
weight, complete with chuck, flexible connection and 
switch, 9lb. Capacity: jin. diameter in steel; jin. 
diameter in brass ; fin. to jin. diameter in wood. 
No. 1 Vacuum Cleaner.—Speed of fan, 8000 to 10,000 
revolutions per minute ; pressure produced at the outlet, 
with bag removed and the outlet closed, about 10in. water 
ry ; .weight, complete with base, handle and flexible, 
D our visit to the Croydon works we noticed a 
number of interesting features in the construction of these 
machines. As regards the motors, the company stamp 
out the laminations for the armature and field magnets 
from iron strip of suitable magnetic material, and covered 
with insulation on one side, as in ordinary standard prac- 
tice. The armature laminations are assembled in position 
on the armature Se secre by presses, which force them 
over a short tapered portion of the spindle on to the main 
seating. Being originaly stamped slightly smaller than 
the shaft, they are held firmly in position by this process. 
After assembly the core plates are ground on the peri- 
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phery to ensure concentricity and baiance. ‘the field 
magnet laminations are assembled on a jig and held to- 
gether by four tubular rivets. The armatures are hand- 
wound with double silk-covered wire, while the field 
magnet windi former wound, are of enamelled wire. 
The commutator is of standard materials assembled under 
heat between V_ tings, which are afterwards riveted 
together. It is claimed that assembling the segments 
hot ensures the commutator keeping its shape when the 
machine becomes heated under working conditions. The 
armature spindle is hardened and ground, and runs in 
phosphor bronze bearings. Passing on to other parts of 
the machines, the motor case and gear box for the drills, 


consist of aluminium castings. All the working and locat- 
ing faces of these parts being machined in jigs, the com- 
pany.claims complete interchangeability. The gears for 
the drills are machine cut, hardened and run into mesh 
by a special abrasive. The arrangement of the reduction 





mechanically more reliable wire to be used in the arma- 
ture.- The motor being series wound, has the advantage 
again of larger and safer magnet wires and reduced turns. 
The usual objection raised to the large series motor; its 
considerable speed variation with load, and excessive 
light-load speed,.are immaterial with these small motors. 
Advantage is also taken of the valuable characteristic 
of the series motor, that it may be constructed of the 
‘“‘ universal’ type; that is to say, the field is laminated 
and the motor is suitable for use on either a direct current 
or single-phase alternating current supply. In either case, 
the motors are designed for a range of voltages from 
30 volts upwards to 250 volts,-and on single-phase will 
give practically the same characteristics up to-100 cycles 
per second as on direct current. : The light-load 

seldom exceeds the full-load speed by more than 

50 per cent.,; whilst the fall in speed with increased load 
is a distinct’ advantage and safeguard in. electric. drills 
and similar machines, as it enables heavy momentary 
overloads to be overcome. At the’ same time, the resist- 
ance and inductance of the series winding helps to: limit 
the maximum ‘short circuit or “ stand-still” current to 
two or three times the normal current; and:as this can be 
safely carried for several minutes, no special cut-outs or 


various operations and with the machines in various stages 
of assembly are shown on page 329. The works at present 
employ about. 140 workpeople, but the company is pre- 
paring for further extensions which may, finally result 
in the employment of about 1000 hands. 











fuses are nééded on the machines. The motor is therefore 





controlled by a rotary switch which connects the windings 
direct on to the supply. 











SPEAKING on the 10th instant in reply to the discussion 
on the Vote for the Ministry of Transport, Mr. Neal, the 
Parliamentary Secretary to the Ministry, said that a new 
railway line over the Severn was wanted, and that matters 
in connection with’ the creation of a dam on the Severn 
to use tidal waters for the purpose of creating electrical 
power were receiving most careful attention. The question 
of another high-level bridge over the Severn was also being 
considered we 

Iz is reported that a company is being formed in Algiers 
for the purpose of erecting a shipbuilding yard. As far 
as is at present known three slips will be constructed at 
Fort.del’ Lau, in the centre of the Bay of Algiers, and it is 
hoped that during the first of the company’s existence 
the hulls of three vessels of 3000 to 3500 tons each will be 
completed. It is prop‘ to build the hulls only, the 
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Institution of Naval Architects. 
No. L 


THe conference of the Institution of Naval Archi. 
tects, which extends over three days, opened on 
Wednesday last in the Hall of the Royal Society of 
Arts, under the presidency of Lord Durham. ‘rhe 
report of the Council was as follows :— ~ 


ANNUAL REPORT OF THE COUNCIL FOR 1919, 


The Council, in its annual report, says that the number of 
new members—288 of all-classes—admitted to the Institution 
at the last annual meetings was the largest in the history of the 
Institution, while the total number for the present year is likely 
to exeeed the record for 1919, The financial statement shows 
& satisfactory growth in the receipts, but owing to the largely 
increase cost of printing and other additions to expenditure, 
the margin of receipts over expenses has been considerably 
reduced, : 

Scholarships.—O wing t the liberality of certain shipbuilding 
and marine engineering firms, the Council are able to report a 
considerable addition to the list of scholarships administered by 
the Institution. The Council trust that additional scholarships 
may be founded by private firms so that at each university centre 
there may be at least one scholarship in naval architecture and 
one in marine engineering offered annually. Messrs. John Brow) 
and Co. have also offered £1000 towards 2 consolidated Scholar. 
ship Fund of £10,000 if the remainder can be raised within five 
years. The following table gives particulars of the scholarships* 
now available :— 





Naval Architecture. 





Value Next 
Scholarship: per annum. Open to offered 

2 £ in 
Martell .. . 100 Shipbuilding apprentices 1923 
Elgar .. .. .. 100 Shipbuilding apprentices 1922 

Institution of Neval 
Architects .. .. 100 Shipbuilding apprentices 1921 
Cammell Laird 150 Private firm apprentices 1922 
Vickers .. 150 Private firm apprentices 1920 
Fairfield .. .. .. 150 Private firm apprentices 1921 
Hawthorn, Leslie .. 150 Private firm apprentices 1920 
John Samuel White 100 Private firm apprentices 1920 
Beardmore .. 150 Private firm apprentices .. 1921 
Denny 75 Apprentices or boysfrom public 1920 
or secondary schools 
Marine Engineering. 

Parsons .. .. 150 Marine engi *"g apprenti ly22 
R. L. Scott . ¥50 Marine engineer’g apprentices 1620 
Denny 75 Apprentices or boysfrom public 1920 


or secondary schools 


The above scholarships are, subject to the regulations govern- 
ing the same, tenable for a period not exceeding three years at 
certain colleges and universities where naval architecture or 
marine engineering is taught. 

The first of the new scholarships were competed for last summer 
and the awards have been as follows :—-Elgar Scholarship, annual 
value £100: winner, W. G. Green, of Chatham Dockyard ; 
course of study, Royal Naval College, Greenwich. _Cammell 
Laird, annual value £150: winner, H. J. R. Biles, of Fairfield 
Shipbuilding and Engineering Company; course of study, 
Glasgow University. Parsons, annual value £150: winner 
W. G. Simmons, of Chatham Dockyard; course of study, City 
and Guilds Engineering College, London. The Earl of Durham 
Prize for 1919 was awarded to Mr. W. G. A. Perring, of Chatham 
Dockyard, - : 

Civil Engineers’ Kegistration Bili.—The Council have had under 
consideration the draft Bill for the Registration of Civil Engineers 
which has been promoted by the Institution of Civil Engineers. 
This Bill would give that Institution the power of forming an 
official register of all those who are to be allowed to practise a; 
civil engineers, including in this term, it is understood, naval 
architects and marine engi 8. ; 

The Council are of opinion that the Bill as drafted would be 
detrimental to engir.cering societies other than the Institution 
of Civil Engineers, and would moreover be injurious to the pro- 
fessional status and interests of that large body of naval archi- 
tects and marine engi 3 who pose the bulk of the member- 

ship of this Institution. The Council therefore decided pro- 

visionally to oppose the Bill, so as to establish a locus stand:, 

but in order to ascertain the attitude of corporate members o! 

the Institution on the question of the desirability or otherwise 
of introducing professional ee the Council issued a 
referendum on the subject to al bers and te members 
of the Institution. 

Replies were not received from as many members as the 
importance of the subject appeared to demand, but the result 
showed an overwhelming majority in favour of opposing the 
Bill and a majority of two to one against any proposals for regis- 

tration of engi Actof Parliament. 

On the question of introducing an examination test in the 

qualifications for membership of the Institution a oe, of 

those replying were in favour of so doing, and the Council accor«- 

ingly propose to go further into this question. Any such 

examination test would, of course, be supplementary to the 

requisite evidence of practical training. — , 

Education of Apprenti The Cx on the Education 
and Training of Apprentices, to which a reference was made in 
the last annual report, have now submitted a report which has 
been approved by the Council and has been issued to the mem- 
bers. The Council trust that the recommendations there made 
may be adopted in due time by shipbuilding and marine engi- 
neering firms so as to. bring about an improvement in the educa- 
tion and training of apprentices in those trades upon which our 
maritime position so largely depends. +z . ° 
Marine Engineering Committee.—The British Marine eer- 
ing Design and Construction Committee, under the chairman- 
ship of Mr. A. E, Seaton, has ded in attaining the unifica- 
tion of rules governing the design and construction of boilers 
and their accessories, the Board of Trade having ed, subject 
to certain minor modifications, to the reco tions of the 
Committee, which had received the approval of Lloyd’s Register, 
the British Corporation, and the Bureau Veritas. — ent 
has also been reached in regard to the rules for shafting. 
Summer Meeting, 1920.—An invitation to hold a summer 
meeting in Liverpool has been received from the Lord Mayor 
of that city. The meeting will take place on July 6th and the 
followi. ays, and it is hoped to have a representative gathering 
there of shipbuilders, shipowners,: and others interested in 
shipping questions. 

Gold Medal and Premium.—The annual gold medal and pre- 
mium for {919 haye been awarded as follows :—Gold medal, 
Dr. J. Moi}tgomerie, for his paper on ‘‘ Further Experiments 
on Stress [Determination in t Steel Plates ;’ premium, 
Mr. C. 1. R.| Campbell, R.C.N.C., for his paper on “* The Develop- 
mont of Aiiship Construction.” 3 
Since the| date of the last annual report the Council have lost 

for research 


* There sre also, two, post-graduate scholarshi < 
val architecture, viz., the 1851 ibition Commis- 
holarship—£250 p.a. for two years—and the Sir 
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engines and other fittings and materials being obtained 
elsewhere. 3 





William White Scholarship—£150 p.a. for two years, 
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by deeth three of their number : Dr. John Inglis, vice-president ; 
Lord Inverclyde, associate member, of Council; and 
Brassey, editor of the Naval Annual and formerly 
member of Council, each of whom had in his own sphere rendered 
great services to the shipbuilding and maritime interests of the 
nation. 


The President announced that the Goctiew. of 

officers and ~ Council : 

Members of Council: ieee 

Campbell, M. E. Denny, J. H. Gibson, 

R. L. Seott, John Smith, Sir: John T 

Lord Weir. Associate members. of Counc 

Kenneth Anderson, Sir A. Booth and Admiral 

the Fleet Sir A. K. Wilson. ca 
Lerd Durham, in ‘his presidential address, 


My noble friend, Lord re wis se kinciy 
my place last year, alluded residen: 


employed there re set a augh 
greatest danger to aie borne sere a 
life of the British Empi cage 


German m cianecsiip oli ewopt from the sup : 
below them at Scapa Flow. - 
: If we can purstie our old, and at one ‘time 
eminent, industry of shipbuilding und 
conditions, British enterprise and er i 
restore to us our pristine peaceful sup 

ching le Sabiiitel iat Gaging Vhie-@ibrals tele 
construction, and that. is the sound commons 


history of England. But it is not common sense,it is | 
midsummer madness, to imagine that we can dis- 
regard all the tenets of political economy, all the 
hard facts of civilisation, and still remain a wealthy 
and progressive nation. The high cost of living is a 
universal cause of anxiety and unrest. It is folly to 
suppose that this country can for any length of time 
counteract high prices by higher wages unless there 
is @ corresponding increase in production, and unless 
there is some limit _to_the cost. of that_production._ 

This, of course, applies to shipbuilding. If our 
yards can offer ships at a reasonable price, they will 
find willing purchasers,during the next two or three 
years. But higher wages and diminished output will 
inevitably drive our old customers to cheaper foreign 
markets. These are truisms, I well know; yet some 
Labour leaders seem. to think that the working- 
classes can better their condition even if there be 
no commerce, no trade, no export to other countries. 
We should become very hungry. 

A hibernating bear ¢an do without food beosiee it 
lives on its own fat. The British Lion would starve. 
Unrest has always followed great wars. . Suffering 
and discontent are the natural consequences, “but, 


revolution is not the remedy for them. I am con- 


vineed that the vast majority of our countrymen 
resent threats of revolution, and will oppose and 
firmly repress any attempts to carry out such threats. 
Some extremists and potential anarchists favour 

‘ direct action ”’ as a means of obtaining these ends. 
Direct action is @ more euphonious and less offensive 
term than blackmail or highway robbery, but if it 
is intended to further these latter objects under 
another name, the eountry will have none of it. 
| regret that one industry upon whose skilled and 
economic management shipbuilding and nearly. all 
our great industries depend, has drawn very near the 
line which divides lawful constitutional agitation 
from revolutionary violence. It is especially painful 
to one who, like myself, lives in @ great, coal-mining 
district. 

During this great war I had experience of the 
admirable spirit and splendid courage of the Durham 
miners, and it would grieve me if men so loyal to 
their country in its hour of peril, so keen to defend 
its honour, should allow themselves to be forced into 


foolish antagonism with- thei fellow-countrymen.-on- 


the advice of extremist leaders who do not even live 
in their country. 

There are hundreds of thousands of woskindiciine 
who are sound at heart. What. they do lack very 
often is time and opportunity for calm consideration 
of difficult problems. What they suffer from is the 
mischievous propaganda of self-seeking agitators. 
What they would greatly benefit by would be better. 
educational advantages. 

The seholarships in naval architecture and marine 
engineering, which the Council have been. successful 
in establishing througH the generosity of some of the 
principal shipbuilding and marine engineering firms, 
will, I hope, tend to further the cause of higher educa- 
tion among our apprentices by affording inducements 
to these lads to devote more energy to the pursuit 
of knowledge, and by the selective. process to bring 
forward those from whom great things may be looked 
for in their future careers, not only i own 
advancement, but for the good.of the 
are engaged in. If the numberiof pnetlifosod shares 
has not been large, it is, I think, due more than any- 
thing else to the fact that these * have 
not been- known as widely as they should be, “and 


there is little doubt that, given sufficient publicity, and . 


some encouragement on the part .of those in- 
charge these apprentices are working, ‘the 
selection may be increased, and the good use to Which 
such scholarships—and any additional ones that. we 


may be fortunate enough to secure—will be further 


my i extended,; I leave it to, those who can assist this 


movement to "put their shotilder to the wheel while 
trade: conditions: still. justify ;the expenditure of the 
funds that are required for the purpose, 





A cine odes up on which I would like to say a few 
it has Siieedy feeo sonches, 1pon._in 





d to be even greater 7 
s will have to be sustall 


‘ ow going through their apprenticeship ques 


er men for whom the apprentice- 
y just loomed upoi their horizon. 
» to be properly be Se for 
»foreign competi ‘it is 
er to succeed, their a ( 





of Peasices 
the British people, which has never yet failed us im the | nego 


fe orb ayonet to meet the adversary, Yea 


f prodigies of valour and endur- 


placement of 44,600 tons a speed of 31.9 knots had 
been obtained. , 

Lord Jellicoe, in ‘Opening the discussion, congratu. 
lated Sir Eustace on having produced the finest 
fighting ship in the world. It was most interesting 
that such results as those referred to had been secure 
on the trials, They ee thes it had been possible 


y for all that was done in that 
war. ‘There were one or two 
to ask in connection with the 
United States recently he hai 
seeing the models of the new 


had an oppo : 

American battle-cruisers in the navy tank at Was. 
ington, and he noted that the bulge p 
werels was conted a " 


aan 


LEC tion in 


pond gas tg 


“victims to their foes. Well, the | Palle 


din peace as in war, and if we are 
to meet a world-wide 


our late énemiles to repair the ravages of war, we must 
put within the reach of every soldier of our industrial 
army those intellectual weapons and ammunition, 
without which he cannot hope to hold his own. 


The report which a very strong Committee of this 
Institution—under Sir John Biles as chairman—has 
drawn up on the best means of improving the educa- 
tion and training of our apprentices has been issued 
to our members and has received some notice in the 
technical and general Press. But more than this is 
required. We want the great firms to set the lead and 
give practical effect to the recommendations of the 
Committee. That Committee ineluded not only pro- 
fessors who are acquainted with the educational side 
of the question, but great industrial employers, who 
approached it from the practical side. Their recom- 
mendations have necessarily been drawn up on broad 
lines so as to iridicate the direction in which attention 
should be focussed, leaving the details to be worked 
out in the manner best suited to the various firms and 
localities. There is no doubt that the subject is well 
worthy of further study and discussion. Might I 
Suggest that after a reasonable time has elapsed, we 
should arrange for a paper to be given or a conference 
to be held 86 that. we may see what progress has been 
made in giving effect to the recommendations of the 
Committee, and also to enable such objections as 
may be raised to be fully examined. In some cases, 
we know that obstacles exist in the shape of trade 
union restrictions, and we all know what a thorny 
subject this is, but is it not possible that the trade 
unions themselves may be brought to see that their 
own prosperity is bound up with that of our industrial 
progress, and if it be shown how greatly that 

progress depends of the education and training of 

aay we not hope in time to see such 

jes removed or possibly alternative methods | 
adopted to secure the same ends ? 


Sir Eustace d’Eyncourt then presented his paper 
on H.M.S. Hood, which is reprinted in the present issue 
and is the subject of the illustrations in our Special 
Supplement to-day. 

The author said that reference was made in the 
paper to the forthcoming trials of this ship. These 
| trials were i Since the was circulated 
a very exhaustive series of trials had tad been put in hand, 
and they were not completed, nor had the 
results of the trials which had already taken place 
been ly analysed, some results were available. 
The speed ti ‘at normal draught were completed 
last week Pa very excellent results were obtained. 


tons, which was considerably in excess of the normal 
load draught, @ apeed of 32.07 knots was obtained 
as a mean of runs taken on the measured mile cou 
off the Isle of Arran in deep water. ‘The meen se 
power was slightly over 150,000, and — 
revolutions of the propellers 206 revolut 

minute. The climatic conditions were not 
satisfactory, as there was a very high wind of 

force 6. The es worked v: satisfactorily, 


It was also 


for a period of about eee 
fifths trial 


4o note that on the 
s of over 25 knots was 
stems coefficient was in all cases” cauapiite. 
varying from 53 to 55 per cent., and the fuel consump- 
tion ‘were also quite good: The results meant 
that with 5000 tons increased, the ship 


chad poate al Speed of 32 S whieh was laid 
iter Be inp of 

nose — fuel and all and stores on 

pate should be at least 31 knots, and indeed a tele- 





gram had just come to hand stating that with a dis- 


keener as the lapse of time enables |" °™ 


On the full-power trial at a displacement of 42,200 | 


tahnod tc of between 145,000 oo was Inain- 


The | earl ts. Mond Kolv Kelvin 
or p cate stag in igi was practically 


tons. Her full, 





marine engineers on the subject, "but as they. gave 
him no.en ement.the idea was dropped. To-day 
the small tube citer was apparently successful. An 
important subject touched on in the paper was the 
retention of the’capital ship. He felt sure that there 
was considerable relief in many minds at the recent 
pronouncement of the Board of Admiralty on that 
subject. All in that room would agree with the 
remarks in the paper and with the decision of the 
Admiralty that at present at any rate the day of the 
capital ship was not yet over. 
der Land,.of the United States Navy, 
referred to the Hood as a magnificent example of the 
science of warship design. If he might venture a 
little criticism, he would have preferred to see a 
little more deck armour and a little less side armour, 
as well as greater protection in the turret top. He 
rather questioned the need for so large a number o! 
searchlights. He had the greatest admiration for the 
design of the conning,tower. The results obtained 
from the strength caleulations were a splendid tribute 
to the Naval Construction Department. Perhaps 
the most Roghaee tert thing, which could be said 
about the H as that it was difficult to say if she 
were a battleship or a battle-cruiser, as She had the 
armour of @ battleship and the speed of @ battle- 
cruiser. was said to be the sincerest form 
of flattery, it certainly seemed that American 
warship designers were imitating the features of the 
Hood in their latest ships. 
Sir Philip Watts said that the dominant features 
of the Hood were her great length and displacement. 
of the armament she carried, her protection 
i © se gilarsnpe radar ge ge She had prac- 
seth org as the ose the same 


th, md 


get the full i cicaettae of si turbines aml aan 
tube boilers. At the Admiralty he had urged the 
adoption of small tube boilers in capital ships for 
many years past, but our engineers had always 
preferred the large tube boilers, and no doubt they 
possessed certain advantages over the small tube 
boilers. It was interesting to note that if geared 
turbines and small tube boilers had been available 
when the Tiger-and=the-Queen Elizabeth-were. de- 
signed, it would have been: a eats those 
vessels speeds of 32 and 28} knots ively. If 
geared turbines and small ca _* epee were 
put into a Tiger, lengthening in- 
creasing her displacement by about 4500 tons, she 
could be given rook same ca against — 


torpedo attack being considered negligible. He o 
ulated Sir Eustace on having hada tree and 

and in other matters. A great deal of attention 
against torpedo attack in the 
proposed a method 


the same as that 


afterwards fi ge Professor Hopkinson, but the 
weight involved considered prohibitive o 
Fisher, Finally, it was decided to fit two longit: 

vertical bulkheads between the outer side plating oa 
the laalittead loreiing teamiiae! Wie maahiqgaey spece. 
80 that the space between them might be with 
water for special tion when desired, and, as 
far as : pear to = the meet of the machi- 
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a 
nery spaces with protective plating. The arrangement 


was satisfactory when sufficient width of wing: space | 
and depth of side was available for the purpose, but. 


this space: could seldom be obtained with the beam 
permissible, not ‘could ‘sufficiently thiek protective 


plating for the inner bulkhead always! be provided | 


with the limits:of displacement:allowed.. In. the, éase 
of the enlarged ‘Tiger, the beam of the ship might: be 
made 1LOOft. and the side'or wing spaces: might. be 
thereby inereased: by 6ft. or 8ft..in width, which with 
the use of the water:space and moderately thick pro- 
tective plating on» the ‘inner bulkhead: would provide 
a fair chance of | resisting the attack of a modern 
torpedo. It had been pointed: out thatthe crushing 
effect of a torpedo in the immediate vicinity of the 
explosion was so excessive that it was advisable) to 
allow space in which part of the force of the explosion 
might be expended: before attempting seriously to 
resist it. In the arrangement shown for the Hood, 
the ‘‘ buoyancy space’? was within 4ft. or 5ft. of the 
position of a possible explosion, so that excessive 
pressure would ‘be brought on the resisting material. 
The provision to meet this force might be ‘sufficient, 
but it must necessarily be! exceedingly: heavy. Sir 
Eustace said in this-eonnection: ‘The under-water 
bulge protection) is, additional to anything provided 
in our pre-war Dreadnoughts, although these. ships 
had internal bulkheads.’ They certainly: had bulk- 
heads, and it: appeared to him that the arrangements 
of the side or wing spaces were almost. exactly the 
same @s those made in the Hood, in which there was 
nothing additional. Between the outside plating of 
the so-called ““ bulge’ and» the side plating :of the 
boiler-room, there were two longitudinal bulkheads 
with a space between them, as in previous ships. The 
only difference was that in the Hood these: longi- 
tudinal bulkheads were not quite vertical, but inclined 
a little, and:the inner bulkhead of the two, which 
was ljin. thick, was continued up in a line with the 
side armour of the vessel. It seemed to be the inten- 
tion to kesp the explosion outside the inner 1 }in. bulk- 
head of the ** buoyaney space,’ but if the resistance 
material in the “‘ buoyancy space”’ was sufficient for 
that purpose in the Hood. against: existing torpedoes, 
it would not be sufficient in the next war against the 
heavier torpedoes which were known to be already in 
course of manufacture, and it would be necessary 
to fall back on the Zin. plating forming the side of the 
machinery compartment for final protection. In the 
sentence following the one just quoted, Sir Eustace 
referred to “ the addition of the bulge’’ as having 
entirely superseded the provision of torpedo netting. 
The bulge was not an addition; it was a part of the 
hull which existed in all other Dreadnoughts. The 
sloping bulkhead did not put it outside the ship any 
more than, if: the bulkheads were vertical; und if the 
side of the ship were carried up vertically from the 
outer surface of the bulge, the whole side below water 
would closely resemble the existing arrangement in 
pre-war Dreadnoughts, except’ for the introduction 
of the existing material in the ‘‘ buoyancy space.” 
The bulge did net do what the torpedo net did or was 
intended to do. The torpedo net was intended to 
explode the torpedo before it reached the side of the 
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ship. The bulge was part of the ship against which 
the torpedo, was to be exploded, and the bulge itself 
would be destroyed or partially destroyed by ‘the 
explosion. He was sure that it was possible to make 
a rigid shield which could be conveniently carried by 
a ship and quickly lowered into position when the 
ship was stationary or going ahead at slow speed, 
and which would destroy the torpedo before it reached 
the ship, and which could be immediately: got rid ‘of 
if it were desired to doso. Such a&’hield could only be 
conveniently stowed and carried on # ship with 
vertical sides. There was one other point. | It was as 
to the. position.of the lower armour deck in recent 
ships.. He considered that the weight. available for 
armour should be divided between. armour for the 
sides up. 'to the, upper deck, and horizontal, armour 
on the upper deck, and on a deck near the water- 
line, .and.as far. below ‘the water-line as the main 
machinery of the ship, would allow, consistent with 
safety..when certain of the, compartments above the 


e ‘ 
deck were: flooded: «The object sought: was that a 
shell entering the ship, either by penetrating the side, 
armour, or dropping through the upper deck, should 
have abundant space to explode:in before it reached 
the lower armour deck, which shouldbe capable ‘of 
keeping out:'the broken fragments, and thus prevent 
them from injuringthe vital parts of the vessel andpene- 
trating her bottom or sides.|. The same remark applied | 
to bombs dropping fromiaircraft.:.In Fig. 1,.A B:was: 
the upper armourdeck and OC D E: F the lower:armour 
deck, the latter!:having its centre; portion at, and 
forming partrof the main deck of the vessel in recent 
ships, including: the Hood. Fig:'2 was also a section 
of the samé: vessel, but: with the lower armour deck 
CG HF placed: low down in approximately the posi- 
tion of the lower) armour decks: in previous’ Dread- 
noughts, up: to» the RoyalwSovereign. X and Y 
showed possible positions of bursting shell, which ‘in 
the case of Fig.:1- had respectively dropped through’ 
the upper deck and centre portion of the lower armour 
deck and penetrated the thick’ side ‘armour and 
sloping part of the lower armour deck, and were 
expending the full force of: their. explosion’.on the 
machinery. and. hull strueture: below the water-line, 
while X and: Y in the same positions:in Fig. .2, bursting 
above the lower armour deck, would probably do 
very little damage, and leave: the: fighting efficiency 
of the ship unimpaired. 

Mr. C. E, Sttoméyer expressed: the opinion that 
weight could have been saved had some features that 
he had previously advocated beem meorporated into 
the design of the Hood. . In the year 1912 he had seen 
Prince Louis of Battenburg:on the subject of making 
@ ship unsinkable from torpedo attack. His method 
required protection over the web plating: He had 
eonducted an. experiment. thirty-five years ago of 
exploding a torpedo against @ model of a ship’s struc- 
ture, and he was fully convinced that the pieces of 
plate which were torn out by ‘the explosion would 
penetrate the inner bulkhead. The lesson to be 
learned was that it. would pay ‘to put a thick plate, 
not. on the outside; but the inside of the ship, 
and he went: so far as to suggest that a | very 
thin plate, jin. thick; with a wide sheath, should 
be used, so as to make the ‘outside plate a 
eushion. That idea was adopted in the “‘ Royal 
Sovereign.”’ class, but he regretted to see that in 
later ships the bulge had been again adopted. That 
did not give the necessary strength. No: vertical 
support could be obtained froma eurved plate, and 
the space between the bulkhead and the thick plate 
was too small to avert the results of torpedo explo- 
sion. A considerable distance should be provided 
between the outer and inner plate and thin bulk- 
heads constructed betweén the two. 

Captain Sir Edward Chatfield reminded the meet- 
ing of the fact that the Hood was designed before the 
battle of Jutland, and it was probably not fair to 
criticise the design in thé light of present knowledge. 
Some question had been raised whether the Hood 
was. a battleship or a battle-cruiser, she was both. 
On the general subject of design; he would say that 
the essential thing was not to work out the best 
compromise, but to know the exact service for which 
the ship was required, and get that idea clearly fixed 
in the mind of the naval constructor. Speed had 
been emphasised as being the great quality desired 
in a warship, but that was not the experience of those 
who had fought at sea. The main idea underlying 
superior speed was that it enabled the captain of 
the ship possessing it to choose the fighting range, 
but it was far from being true to make that assertion. 
Those who had been engaged in naval warfare knew 
that the fighting range was largely determined by the 
weather. If the range of visibility was only 10,000 
yards, it was useless possessing the superior speed and 
gun power to enable the action to be fought at a range 
of 25,000 yards. That case had happened over and 
over again. We had built ships in which too much 
attention had been paid to one! quality and too little 
to. another which was; perhaps more important. 
That was largely due to the fact that: the naval con- 
structor did not know. what was wanted. In the 
policy which was being pursued! now at the Admiralty 
the naval officer was going to take his share of the 
responsibility for design. At: the present’ moment 
their minds were full of war lessons and replete with 
new. scientific ideas which had been suggested by the 
experience of the, last. few. years.., That. knowledge 
must, be utilised in the design. of. new ships.. There 
could be no doubt that. if new, warships were to be 
designed. to-day, , they.;. would not. design, another 
Hoed. It. would be of great interest. if the lines of 
future progress in warship design could be. stated, 
but that was a thing which could not be done. 

Sir Eustace d’Eyncourt, ina brief reply to some 
of the points raised, said that Lord Jellicoe wished to 
know if any advantage followed the carrying of the 
bulge right forward. ‘It was»necessary to have a 
clear, idea about thé bulge protection: As fitted to 
the Hood, it had no effect: on the ordinary form of 
ship. It was not to be regarded as /a‘blister, and ‘the 
carrying of the bulge forward was not only ‘of no 
importance in connection with the speed problem, but 
was, without any effect which mattered to the safety 
of, the ship, as the flooding of two forward compart- 
ments could be faced without any real fear. The 
Achilles heel of a ship was. the iafter-part, and that 
would always be the case. With regard to the saving 





associated with the adoption of small tube boilers, 





it meant that about 30 per cent. more power was 


obtained with the spund rif thoemelk:tibe 
boiler had been adopted A oom Repulse, 


it would have been possible nearly to add another 
turret’ to those ships. ‘Replying to ‘Cormmander 
Land’s criticisms, he would point. out that the deck 
protection had been increased as compared with the 
original design of the Hood, and there was a consider- 
able weight of metal to.be penetrated before a glancing 
shelk could do'any» damages The pretection was 
regarded as sufficient for the power of attack which 
existed’ to-day. He: would «reply in detail to the 
eriticism of Sir’ Phitip Watts in writing, but. would 
say at once'that he: did not: agree with some of his 
conclusions. “The bulge as now fitted was thinner 
than previous: designs, and the’ arrangement such 
that the blowing in of the ship was prevented, and 
the integrity of the main bulkhead preserved. No 
explosion took place inside the ship: The object: of 
the designers was to make’ the explosion’ take place 
outside the ship: He held the opinion that the form 
of torpedo protection built into the ship was preferable 
to a portable shield, and he believed that naval 
officers: would agree that the bulge gave them no 
anxiety. He’ was much interested im the statement 
of Captain’ Chatfield: that the naval officer would 
aecept his share of ‘the responsibility for the design, 
and hoped that this would be the case in future years, 
so ‘that the naval constructor might have the clearest 
idea of what was required: 

Mr. A. W. Johns then read:a brief) abstract of his 
paper on “ German Submarines.” 

Rear-Admiral Dent said: it should» be borne in 
mind that enemy submarines were: eonstructed for 
the specific: purpose of attacking merchant ships, 
and no comparison could be instituted beween 
British and German submarines. He regarded the 
statement that speed gave immunity from torpedo 
attack as a dangerous one, and was sure that no 
experienced submarine officer would subscribe to it. 
Although the building of submarines in this country 
was @ casual task in comparison with the concentra- 
tion of German energies on: submarine construction, 
it could. be claimed that we had built the largest 
submarine, the fastest on’ surface and when sub- 
merged, the submarine with the heaviest gun arma- 
ment and the heaviest torpedo armament. These 
results could not have been obtained but for the fine 
work done by the author. The relations between 
builders and those who saw service in submarines 
was of the first importance to the production of a 
useful vessel. That had been attained in our own 
case, and the marked understanding between Mr. 
Johns and the officers of the submarine service was 
such that he was regarded as a member of it. 

Sir Eustace d’Eyncourt. said the paper enabled 
valuable comparisons te be made between British 
and German submarines. The enemy had the advan- 
tage of being able to use higher-powered cylinders, 
300: horse-power in one cylinder, compared with 100 
in the British type. That meant that in the case of 
the 3000 horse-power “‘ J ”’ boats, thirty-six cylinders 
had to be employed, whereas the Germans would 
only need to have twelve cylinders to develop the 
same power. In spite of this handicap, we succeeded 
in designing and building faster and better boats. Ii 
was very satisfactory to see so many naval officers 
who had fought in the war giving their views. 

Commander Land thought the author might have 
been more severely critical of German submarine 
construction. The designers of enemy boats had 
begged, borrowed or stolen their designs from other 
countries, and in some comparisons he had made in 
the pre-war period hé had been impressed with the 
superiority of the British as compared with the 
German submarine. The submarine had never been 
properly advertised, but he would like to say that 
Mr. Johns had done far more for the British Navy 
than he had ever been given credit for. 








BRITISH ENGINEERING STANDARDS 
ASSOCIATION. 


In conformity with the Articles of Association pro- 
viding for rotation of office’ on the Main Committee, 
whereby one-third of the nominees retire each year, the 
Councils of the technical institutions who founded the 
Association have now made>their new nominations, which 
take efiect on, the. 3list inst. The Main Committee will 
then. be constituted as follews :— 

Chairman.—Sir Archibald Denny, Bart. 

Vice-chairman.—Sir Maurice Fitzmaurice, C.M.G. 

Nominated by the Institution of Civil Engineers.—Sir 
John Aspinall, Sir Arthur Duckham, K.C.B., Sir William 
Ellis, G.B.E., Sir | William Matthews, K.C.M.G., Mr. 
Alexander Ross; Dr. W. C. Unwin: 

Nominated by the Institution of Mech lL Engineers.— 
Sir Henry Fowler, K.B.E.; Sir Vincent Raven, K.B.E., 
Dr. William H. Maw. 

Nominated by the Iron and Steel Institute.—Dr. Arthur 
Cooper, Mr. M. Mannaberg, Mr. Benjamin Talbot. 

Nominated by the Institution of Naval Architects.—Sir 
W. E. Smith, C.B., Sir Thomas Bell, K.B.E. 

Nominated by the Institution of Electrical Engineers.— 
Col. R. E.: Crompton, C.B.; Sir John Snell, Mr. C. H. 
Wordingham, C.B.E. 

Co-opted, by. the ‘Nominated. Members to ‘Represent the 
Federation of British Industries.—Mr. F. W. Gilbertson, 
Mr. F. R, Davenport. 

Co-opted by the Nominated Members.—The Hon. Sir 
Charles Parsons, K.C.B., Sir Richard Glazebrook, K.C.B., 
Sir Robert Hadfield, Bart. 
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Transport in Relation to the State. 


Sir Eric Geddes’ Presidential Address to the Institute 
of Transport, March 22nd, 1920. 


I wisx to speak to-night about transport in relation 
to the State. During the war, and still more since 
the war, the public has for the first time learnt to 
appreciate that the services which transport renders 
to the community are absolutely vital. My own 
feeling is that before the war the public were singularly 
lacking in consciousness of their dependence upon 
transport, and of the real community of interest 
which existed between the great transport agencies 
and themselves. 

In spite of the fact that the railway property is 
owned in this country by the small investor; and 
in spite of the fact that the return on capital has 
always been a modest one, generally speaking, the 
railways have figured in the mind of the masses as a 
great bloated capitalist organisation, an object, not 
of sympathy, but rather of suspicion and jealousy. 


It took the cataclysm of war, and the consequent, 


enormous rise in the cost of living, to bring home to 
the public consciousness—-even to the extent which 
has b en attained to-day—the fact that the t 

of the country requires a co-operative effort, and that 
the transport agencies are not the enemies, but the 
partners, of the community. : 

It is a remarkable fact, but I believe it to be a fact, 
that if we confine our view to the great countries, 
only two of them—England and the United States-— 
have ever based their railway policy on a régime of 
practically uncontrolled private enterprise. Both 
these countries began by assuming that railways, 
like turnpikes and canals, would be public highways, 
along which rival carriers would compete for custom. 
When this was seen to be impossible—and it was 
seen at a very early stage—both countries turned 
to competition between rival companies, each over 
its own route,.as the means of securing adequate 
public service. Legislation to deal with proved 
evils, and special courts to enforce the law gradually 
followed. 

Even before the war it was evident that this 
system was breaking down, and the idea of unbridled 
competition was giving place to the idea of a regulated 
monopoly. It was gradually becoming recognised 
that State control had to be administrative, rather 
than legislative and judicial. In England and in 
the United States, public bodies—here, a Royal 
Commission, and in the United States, a Joint Com- 
mittee of both Houses of Congress—had been set up 
to investigate the subject. The main operative words 
of the two references were, in this country, “to 
inquire into the relationship between the railway 
companies and the State’’ ; in America, “ to investi- 
gate the subject of Government control and regula- 
tion and of Government ownership.” 

The war brought the railways of both countries 
into the possession of theGovernment. Since March 
Ist the Government of the United States has handed 
back to the owners the railways which were operated 
by it during the war. A new Act has simultaneously 
been passed which, having regard both to the scope 
and novelty of its provisions, and to the magnitude 
of the interests affected—250,000 miles of line and a 
capital of over £3,000,000,000—may safely be 
described as the most important Railway Act ever 
placed upon a statute book. Let me summarise to 
you very briefly the leading features. Provision is 
made for the reduction of séparate companies to 
approximately fifteen to twenty, each operating vast 
properties of about 15,000 miles of line apiece. The 
powers of the Interstate Commerce Commission, the 
controlling public authority, have been greatly en- 
larged. Congress has recognised a return of some 
54 or 6 per cent. on the value of the property as the 
“minimum wage ”’ which-will enlist new capital. To 
deal with labour questions an organisation has been 
established resembling in many respects what we 
have tentatively set up in this country. There are 
to be established voluntary Boards of Labour Adjust- 
ment, which may be either sectional or local, to deal 
with disputes, involving only “‘ grievances and rules 
and working conditions.”’ There is also a statutory 
Railroad Labour Board of nine members—three 
representing Labour, three representing the com- 
panies, and three representing the public. They are 

*to be appointed by the President with the consent 
of the Senate, and they each receive a salary of £2000 
a year. Their duty is not only to hear appeals from 
the Adjustment Boards, but also to decide all ques- 
tions of wages. Elaborate rules are laid down as to 
the various matters which they are to take into con- 
sideration in fixing scales of. wages and standards of 
working conditions which shall be just and reasonable. 
In other words, the United States—unhampered, as 
we were, with an agreement to retain control of the 
railways and guarantee their net revenue for two years 
after the conclusion of the war—have said to the 
companies: ‘‘ We will enable you to earn a ‘living 
wage’ on your capital, and we will adjust rates in 
order to enable you to do that; but in return we 
propose to see that you are operated in the best 
interests of the community, and to give you certain 
orders as to what, from time to time, a competent. 
body decides you must do. 





The United States is not the only country which 
is occupied ‘at this moment in setting its railway 
house in order. In Germany, from April Ist, all the 
railways will be unified as a single federal. system. 
In France, schemes are under consideration for 
increased control, to be exercised by a Central Board 
under the Ministry of Public Works, with the object 
of attaining a greater measure of unification, both 
operating and financial. In Canada, the whole of 
the railways, with ‘the exception—an exceedingly 
important exception, I f the Canadian 
Pacific, are being brought together under the manage- 
ment of a single company, the Canadian National 
Railways, in which the sole shareholder is the Canadian 
Government. In this country we are still bound by 
an agreement entered into in 1916 that the control 
of railways, together with the financial guarantee, 
should continue for two years after the war. That 
was @ promise which the railways sought from the 
Government and which the Government of the day 
made to them, and which has to be honoured by the 
present Government. 

So far as I know, no country has ever adopted 
national ownership for theoretical reasons. I believe 
that it has always been a question of practical. policy 
to meet the actual necessities of the moment. In 
Belgium and Switzerland State railways were adopted 
lest foreign capital should obtain control; in Italy, 
to cut the entanglement of badly drawn leases; in 
Japan, to terminate concessions to companies which 
prevented reductions of rates believed to be required 
in the public interest ; in Australasia, and in the early 
days in East Prussia, because railways were necessary 
and private capital would not build them; in Ger- 
many, after 1870, in Russia and in North-West India, 
primarily for military reasons; in Canada, the 
Canadian Northern and the Grand Trunk systems 
have just been nationalised because the companies 
had ceased to be able to carry the burdens} which 
they had been encouraged by the Government to 
assume. I do not propose to embark to-night on a 
discussion of the pros and cons of State ownership, 
but I eall your attention to the curious fact that this 
country, the first to develop modern transport, has 
been the last to recognise the intimacy of the relation 
between the transport agencies and the public welfare. 

I now invite you to consider the present position 
of the transport agencies of this country and the 
lessons which, in my judgment, we must draw from 
it. None of these agencies are able to carry on on 
the basis of their pre-war revenue. So the State is 
faced with this : Under pre-war conditions of revenue, 
no one single transportation agency can continue to 
exist. Any yet their healthy existence and develop- 
ment is vital to the State. And at long last the public 
are coming to understand this. Wherever there were 
statutory undertakings, whether in the hands of 
companies or public authorities, the position was this : 
That the State authorised the undertakers to embark 
upon the provision of certain facilities for the public 
benefit, and gave them statutory rights to enable 
them to provide those facilities, but imposed a con- 
dition that certain charges were not to be exceeded 
in the interests of the community, and that the 
monopoly, or comparative monopoly—or, at any rate, 
the protection from unbridled competition—should 
not be used to exploit unduly the public dependence 
upon transport. Now we must admit that those 
maximum charges are no longer sufficient to enable 
undertakings to operate and exist as a healthy part 
of the social and industrial structure of the country. 
It is therefore for the community to review the whole 
position, and to say to its servants, its statutory 
agents: “‘We made a bargain with you that you 
should give a certain service at a charge not exceeding 
@ certain amount. We admit that the amount as 
laid down then is not sufficiently high to enable 
you to be a healthy, prosperous undertaking. Apart 
altogether from any question of ownership, it is 
necessary that the transport undertakings of the 
country should be sufficiently prosperous to keep 
abreast of the times, to give an efficient service, and 
to be able to face a reasonable amount of develop- 
ment expenditure. In other words, you must be 
able to raise money, and money cannot be raised 
unless it can earn its keep.” 

But, if the community agrees to alter one side of 
the bargain in favour of the undertakers, whom it 
has brought into being and protected by statute, is it 
not also entitled to say: ‘“‘ But let us also review, 
at this juncture, the other side of the bargain. The 
bargain was not all on one side, and there is no reason 
why it should only be altered in one direction. We, 
the community, realise more than ever the great 
interest we have in these undertakings. The burdens 
of taxation and cost of living are high. We cannot 
afford to be as generous as perhaps we would wish to 
be, and ve must see whether there are any means 
by which we can reduce the cost of transport 
by alteration of the system. There have been im- 
perfections in our relationship with the transport 
agencies ; too much freedom was given you to fix 
or refuse rates as you thought fit within the maxi- 
mum ; .there was no power to require a reasonable 
standard of service, and we had to rely upon com- 
petition to obtain that. ‘This competition causes 
waste. The transport agencies of the country grew 
up without co-operative effort, but with competitive 
effort in district after district. ‘We now think it 
would be better) to give you the amalgamations 





which many of you have sought, and which have 
been refused you because of the fear that they woulg 
be used to oppress the district served. We wi}j 
permit—-we will even encourage—the amalgama. 
tions, for economy’s sake, but we will provide a means 
to prevent. a local monopoly being used oppressively,” 

Again, let me make it clear, that this applies 
whoever owns the transport agencies. If you had 
State railways, you would have to divide them into 
districts. One district would ‘be criticised in com. 
parison with another in its operating results, and the 
local managers of these great districts, ‘wishing to 
show good operating results; would naturally restrict 
the less remunerative services; It would be necessary 
therefore to provide:a national control over the loca] 
agents, even if these agents were State officials. | 
merely mention that, in passing, to indicate that | 
am not looking at this problem to-night from the 
point of view of ownership at all. 

Then, again, when asked to increase the charging 
powers of its statutory agents, is the State not also 
entitled to say : ‘‘ Yes, that part of the bargain must 
be altered, but the community now sees that greater 
economy ean be obtained in transport if the locks on 
the through routes of canals are made of the same 
dimensions, so that’ a canal section with narrow, 
short, or shallow locks may cease to prevent the use 
of larger craft.. Or, again, we see that economy by the 
use of large wagons on railways cannot be achieved 
unless the dock authorities conform to the highest 
and most modern standard ; or that larger wagons or 
faster trains cannot be run on the railways because 
certain companies refuse to conform to a standard 
brake or a standard loading gauge. We must have 
powers to alter this state of affairs.” 

In these matters, the community may well say ; 
‘“* We wish to be assured that in agreeing to increased 
charges, we are reducing costs in every possible way.” 

Even in roads, the same applies. It was recognised 
when the Road Board was formed that local effort 
could no longer provide roads of the required standard. 
Experience has shown, however, that it is not only 
in respect of the provision of new roads, but also 
in respect of the maintenance of existing roads, that 
modern traffic imposes increased charges. Accord- 
ingly, a classification of roads, in reference to width, 
construction and alignment, is already being under- 
taken throughqut the country. The Ministry of 
Transport Act has said: ‘‘ The revenue of the Roads 
Department which the State provides for development 
and improvement of roads will be granted, provided 
the community has a say as to the standard to which 
through roads are to conform.” 

Then, again, the community has a right to say: 

“If we alter the bargain as to your charging powers 
and allow you to take more out of our pockets for 
the transport which you sell us, are we not entitled 
to be supplied with figures which will show us that 
that management of your undertakings is so efficient 
and so economical that the additional burden of 
higher charges imposed) upon the community is 
reduced to the lowest possible points?” 
? Again, if the community is to give increased charg- 
ing powers, has it no right to say: ‘‘ Experience of 
labour questions has.shown us that it is no longer 
possible to go on with the pre-war system of railway 
companies fighting out their fights with labour, to 
the disaster of the community.”’ Is it conceivable 
that the community can at any time stand by and 
see the railways and the railwaymen fight to a finish, 
while the community starves ? 

In these matters, and in others, the community 
has a right to say that it must be considered ; that 
conditions of labour have changed; it has a right 
to say what is a reasonable service for a statutory 
company to perform, what reasonable improvements 
should be* made, what reasonable rates should be 
charged. Surely the community has an undeniable 
right to say that conditions have changed, and to 
say that it has learnt by experience, and last but 
not least, it has the right to know, accurately and 
sufficiently comprehensively, that the agency which 
it has appointed and to which it has given statutory 
protection and statutory rights, is managing the 
property concerned and giving the services required 
in an efficient and economical manner. The only 
way that that information can be given to the man- 
in-the-street who pays the piper is by giving him 
full, accurate and “live ”’ statistics of operation. 

I hope that before the temporary provisions of the 
Ministry of T Act die, Parliament, in its 
wisdom, will have seen fit to make it obligatory upon 
every transport undertaking which is protected by 
statute at all to provide figures at a time and of a 
kind laid down by the Government, so that they can 
be published, and so that the work done and the cost 
of that: work ean be accurately compared and con- 
sidered as. between one managemént and another. 
Without these figures, suspicion—which is bred 
throughout. the world, and throughout all classes of 
society, and in all the ages through ignorance—will 
never be dispelled. 

It was suspicion bred of ignorance which created, 
in my humble opinion, the unfortunate pre-war 
attitude of the people of this country towards the 
great transport interests ‘which served them and 
which they “had brought’ into being. And if the 
Institute of Transport, by the scientific study of the 
various aspects of transport and of the various factors 
which go to make for good or bad management, as 
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also by the study of the méasures which can be taken 
to economise in transport, brings a moré educated and 
a more critical judgment to bear on transport results, 
it will be performing an invaluable service to the 
country. j 

I have spoken so far of the relation between the 
State as representing the community, on the one hand, 
and the individual transport undertakings, on the 
other. But this is not all.’ The State must also har- 
monisé the operation of the different agencies as 
between themselves in the-interests of the community 
us a whole. Under a system of competition, not only 
did one railway or. one dock strive to divert traffic 
from another, but trams sought to wrest traffic 
from railways, railways to wrest traffic from canals, 
coastal service to wrest traffic from both, and so on. 
In future, our effort will be, I hope, to encourage 
each-agency of transport to undertake, that part of 
the total work which it, owing to its own special 
qualities, can most efficiently and’ economically 
perform. 

In selecting a subject for my talk to you to-night, 
I have thought it useful at this, the inaugural meeting, 
to lay stress—briefly, I confess, and imperfectly, I 
fear—on the great fundamental truth thatthe interests 
of the community and the interests of the transport 
agencies are one. There must be constant conference 
and ¢0-operation, both between the various transport 
agencies and also between these agencies as a whole 
and the Ministry of Transport as the representative 
of the community which they serve. We must all 
realise that, as the community pays, and. gives to 
the various agencies the statutory protection. and 
rights which they enjoy, it is entitled to have a say 
as to the services performed, as to the charges levied, 
as to the smooth running of the industry ; and that 
with this object it is entitled to accurate, comparative 
statistics and figures which will enable it to judge 
with intelligent certainty the work of those by whose 
skill and devotion it profits and for whose mistakes 
it pays. 








Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent, ) 
Remarkable Midland Iron Prices. 


THERE is still a good deal of uncertainty about 
Midland iron prices, and itis as a safeguard.against it 
that sales in many cases are still subject to prices ruling at 
time of delivery. The outstanding difficulty at the moment 
is the shortage of material of all descriptions. Manufac- 
tured iron masters have sold a great deal of their output, 
and in the present relations of supply and demand they 
do not care to add to their commitments. Prices are 
put up to such remarkable figures that in ordinary cir- 
cumstances selling rates would convey the intended intima- 
tion that the business was not desired. But the pressure 
for supplies is such that these extravagant figures do not 
seriously deter buyers. The great desideratum is early 
delivery. Sellers who can guarantee this can almost name 


their own price. Orders for finished material are far - 


beyond the utmost capacity of the Staffordshire mills. 
Foreign business is practically suspended for the time 
being owing to the home demand. Bar makers are able 
to get a premium on the basis in the case of good second- 
class bars. Nut and bolt qualities realise £26 10s. delivered 
in the district. The price of nut and bolt bars of Lancashire 
make is £26 f.o.t. Warrington, which works out at about 
£26 12s. 6d. at Darlaston. . Half-ineh’ and five-eighths 
sizes are greatly in request. Small rounds, squares, and 
flats fetch £30 12s. 6d. to £30 15s. Puddled bars are 
rather dearer at £20 to £21. There are very few on offer. 
Lancashire hoops are up £3, making the price £34 15s. 
for mild steel and £35 for iron. The extras for sizes are 
raised to 25 per cent., and for cutting by 50 per cent. “It 
is expected that Midland millowners will follow the lead 
of Lancashire. Some time ago the importation of Ameri- 
ean gas strip was rather heavy, and the local mills appear 
to be inadequate to cope with the demand. To cover the 
latest Midland price inerease a general advance of 5 per 
cent. has been declared on all kinds of wrought iron and 
steel tubes, as I announced’ last. week: The tube mills 
have large arrears of business, including a good deal of 
foreign business. Some local iron strip makers claim to 
be selling at £30 per ton, although the figure adopted two 
weeks ago by the ironmasters was £27 10s. The rise 
in common bar iron prices has given a check to the nut 
and bolt trade, which is, however, regarded ‘as only tem- 
porary, and Black Country houses in this line have 
abundance of work on hand. The sheet mills in the dis- 
triet are very short of raw material, and are unable to make 
full time. The demand for sheets is far beyond any 
possible production, and buyers are keenly competing 
for supplies, with the result that some fancy prices have 
been paid. Sales of good class steel sheets have been 
made at £52 to £53, and ordinary black sheets, doubles, 
are selling at prices ranging between £45 and £46 per ton. 
Reports of equally high sheet prices come from other 
parts of the kingdom. From the West of Scotland it is 
even reported that some lots of steel galvanised sheets 
have been bought on Eastern account at a price something 
like £80 for certain gauges, every cost ineluded! The 
fabulous nature of the present iron and steel situation in 
this country could receive no better illustration surely 
than this. When, one cannot help but wondering, shall 
we see a return to some degree of sanity on our irom markets 
and exchanges. 


Higher Steel Prices Anticipated. 


Still higher steel prices are anticipated. Mild 
steel bars are quoted at £27 10s. delivered Birmingham 
by Welsh houses, but, Lancashire makers are not prepared 
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to do’ business at anything like that price, as they are able 
to sell inthe ‘export market at £30 to £31) according to 
specification. ild billets’ make £24 °to' £25, and ‘sheet 
bars £29 to £30. Even at thesé very high prices, supplies 
are only obtained with the utmost difficulty. Lancashire 
houses quote £316. for-soft; stéeh wiresrods delivered in 
the Black Country. The basis for mild steel wire is 
39s. 6d. per cwt. in lots 6f'10 tons ‘and’ ip ; and with 
extras for smaller quantities.’ ‘Though ‘thé’ basis ‘price for 
joists remains ‘una! at’ £21 10s., ‘business is done 
between £24 and £26. Canadian plates are being offered 
for shipment in May and onward, but the price is several 
pounds above that which rulés here. The settlement of 
the Welsh steel strike has had a wélcome steadying influ- 
ence on the steel ‘market’ here.’ ‘The Welsh employers 
have granted the steel men the 40 per cent. asked for as 
from January 18th last, thus assimilating the ‘advance to 
that of the tin-plate workers. ‘The very generous nature 
of the concession Has come somewhat of a surprise to this 
district, but it is concluded that the manufacturers regard 
the establishment of the sliding’ scale as some compensa- 
tion for the great ‘wages advance. Selling prices will, of 
course, be the determining factor in the regulating of the 
sliding seale. This’is a plan which has saved the Midland 
iron and steel trade from serious conflicts between em- 
ployers and employed for very mary years past. Under 
normal conditions it is probably as fair a wages arrange- 
ment between masters and men as can be devised. 


Derbyshire Pig Irons Further Increased. 


Derbyshire ironmasters have again put up their 
prices. The advances amount to from 3s. to 8s. per ton, 
and sellers stipulate that any subsequent advance shall be 
added to undelivered balances. North Staffordshire 
foundry iron is dearer and South Staffordshire sorts have 
firmed up. | Northamptonshire makers’ aré selling on the 
basis announced after the rise in coke. They are lookirg 
forward to a substantial augmentation of their output 
after Easter. The demand for pig iron is enormous, some 
makers stating that they could sell their present production 
ten times over, Orders are being very generally refused, 
practically nothing being done beyond the renewal of 
contracts on a rather strict rationing principle. New 
customers have no possible chance of receiving attention. 
Dearth of coke is still a primary cause of small pig iron 
supplies, and deficient. means of transport is a con- 
tributory cause. It is calculated that at least one-third of 
the blast-furnaces are out of) blast in the district that 
chiefly supplies this market with coke, and production is 
further retarded by the inferior quality of a lot of the 
fuel. Basis quotations for pig iron are :—South Stafford- 
shire part-mine forge, 215s:;.. No. 3 foundry, 222s.:6d.; 
cold blast, 315s.; Northamptonshire forge, 187s. 6d. to 
190s.; No. 3 foundry, 192s. 6d.; No. 2, 195s.; No. 1, 
197s. 6d.; Derbyshire grey forge, 205s. 6d.; No. 3, 213s.; 
No. 2, 218s.; No. 1, 213s., net at makers’ works. Stafiord- 
shire all-mine pig has. been advanced 5s. per ton, making 
the basis price £11 3s. delivered to works. Hard coke 
consumers in Staffordshire were hoping that. by this time 
they would have been realising the benefit of the embargo 
on shipping, but in this district there is no appreciable 
improvement either in quality or quantity.. A very keen 
demand is reported for basic pigs, which now command 
230s. The requirements for South Wales are on ai large 
seale, 


Larger Iron Trade Output Needed. 


The crying need that there is for a larger output 
at the ironworks, particularly at the puddling furnaces, 
was insisted upon almost to the exclusion of all other 
subjects at the annual gathering this week of-the Stafford- 
shire and Midland Iron and Steel Wages Board. The 
Chairman, Mr. George Maepherson, informed the men 
that ‘‘ an enormous development was waiting for the iron 
trade, a development which would bring plenty to every 
house, if only the men would have before them the con- 
scious definite aim of high production and work for it.” 
The call for iron and steel all over the world was unpre- 
cedented, and Great Britain should obtain a far larger 
share of the business than it had done in the past. Mr. 
Macpherson congratulated the men that there had been 
no wages strike since the formation of the Board some 
forty-four years ago, and conceded that “ high iron trade 
wages were good for all provided they were not made the 
means of reducing output instead of stimulating it.” 
But he complained badly that the puddlers had failed to 
adopt the five-heats system in the forges with any measure 
of enthusiasm. Production at the mills and forges was 
falling off at the present time, notwithstanding the help 
afforded by the employment of steel billets and steel’ bars 
as a raw material supplementary to puddled iron. “‘ He 
had heard it-said that the maximum production was not 
obtained in some cases because of the unwillingness of 
the men to contribute their share of income tax.” The 
case for the workpeople on the five-heat question was put 
by Mr. W. J. Powis, who admitted the truth of much that 
Mr: Macpherson had urged, but said that the men’s 
leaders had done their utmost’ to make it a success. He 
was confident that, had the regulations issued by the 
Board been carried out in their entirety, 75 per cent. of 
the works to-day would have been working five heats 
instead of four, as at present. Some of them did start 
five heats, but when they found others were doing only 
four it was not to be wondered at that they went back to 
the latter number, 


Ironworkers New Demand for Wage Minimum. 


A new demand for increased wa has been 
made by .the Staffordshire and Midland iron and steel 
workers. It is for a minimum of 28s. per ton for puddling 
plus the sliding scale. The demand is, however, modified 
by the recent award of the Industrial Courts of 6s. advance 
to adults and 3s. to juveniles in the engineering, shipbuild- 
ing, and foundry trades. This reduces the difference 
between the present minimum wage of 23s. plus the 
standard war bonus and the full claim for 28s. and sliding 
seale to 6s. 8d. per week. The men suggest that the time 
has now arrived when the iron and steel industry can 
resume its independence and ignore all outstanding arrange- 
ments which may have been made to meet the require- 
ments of manufacturing, collecting, or distributing trades 








should be applied to all’ men working in their own produc- 
‘tion departments, with a view to assuring the men. that 
they would receive a fair share of the profits, according to 
‘the selling price of the commodity on which they worked. 
Up to the phn a all claims by the men for the minimum 
tober and the scale to be applied has been strenuously 
resisted, ‘but this week the masters have consented to 
eonsider the new terms. They state that certain aspects 
of it will have’ to be considered in conference with the 
Wages Boards of other districts besides Stafferdshire and 
the Midlands ; they state, indeed, that the iron trade of 
the kingdom as a whole will have to be consulted. It 
9 ene that one reason why the men’s leaders on the 

idland Wages Board are anxious to get the new proposal 
carried is that they consider it will enable them to bring 
pressure to bear upon the rank and file of the men who 
remain loyal to the membership of the Iron and Steel 
Trades Confederation, which the leaders declare is ‘‘ the 
motive power of the operative section on the Wages Board,” 
instead of their going away to competing operative 
organisations, 


Scrap Market. 


The scarcity of steel has strengthened the steel 
scrap market, prices having advanced about 10s. within 
the past few weeks, Numerous scrap buyers combined 
their energies to. restrain the upwarl movement, but this 
proved impossible. Prices. of iron scrap have also appre- 
ciated to some extent,..Ironfounders are using up their 
stocks of cast iron scrap accumulated during the moulders’ 
strike, and there is a great demand for this material at 
enhanced prices. 


Railway Rates and Charges. 


According to one of the speakers at this week's 
meeting of the Birmingham Chamber of Commerce 
specially to consider railway rates, the present time 
presents “‘ a wonderful opportunity of getting the railway 
companies to make amendments satisfactory to the 
Chambers of Commerce.” Surprising as this announce- 
ment will generally be considered, particularly coming 
immediately after the reply—as eloquently set forth by 
the Sheffield correspondent of THz Encitneer of 12th 
inst.—of the Ministry of Transport to the indignant 
representations of the Sheffield and Rotherham Chambers 
of Commerce concerning the manner in which the in- 
creased railway traffic charges are now being applied by 
the carriers, outraging the recently published notice of 
the Ministry of Transport on the subject, the Birmingham 
Chamber apparently sees something in it. It announces 
that it is In active co-operation with the National 
Association of Chambers of Commerce ‘in the efforts 
which, together with the Federation of British Industries 
and other bodies, including the Central Chamber of Agricul- 
ture, they are just now making to arrive at some amend- 
ment of the existing railway rates and charges situation 
satisfactory to the general body of traders, without resort- 
ing to legislation. Our local Chamber boasts that “ the 
views of the Sheffield Chamber are almost identical with 
those of Birmingham,” and a united early deputation of 
the Associated Chambers and other interested communi- 
ties to the Ministry of Transport is foreshadowed. In 
an important report which their Railway Rates Committee 
has this week presented to our Birmingham Chamber it 
is recommended, concerning the general increase in 
charges which has just been imposed, that private siding 
owners should press for an increase in terminal rebates 
pro tata with the increase in the rates charged, and that 
one-half the flat rate be claimed in all cases. In respect 
of the extra cartage, rebates at private sidings should be 
claimed ona pro rata basis with. the increas : in the rates. 
With regard to traffic carried at owners’ risk, the Com- 
mittee recommends that traders should pay only the class 
percentage upon bond fide owners’ risk rate in operation 
on January 14th, 1920. The Chamber has determined to 
send, in response to the recent questions to the Chambers 
of Commerce of the country addressed by the Ministry of 
Transport, the reply that the existing method of fixing 
maximum figures with actual rates below such powers is 
unsatisfactory. An essential condition of an equitable 
system of rate-making is, they declare, to treat the whole 
of the railway companies’ systems as common, and to 
apply the schedules for the complete distance carried 
without reference to the particular systems over which 
traffic happens to pass. 


Overseas Orders. 

The heavy edge too! makers are busier than they 
have been for several years on Dominions and foreign 
orders. From all parts of the world comes the demand for 
plantation and cultivating tools. With the German prac- 
tically out of the market and America called upon to 
devote a large proportion of its curtailed production to 
meeting demands at home, every overseas market is 
appealing to our manufacturers for tools. The demand for 
cultivating tools is reinforced by large requirements in 
navvying, mining, and other tools. The industry is 
extending, and when the re-equipment of works is com- 
plete the productive capacity will be considerably larger 
than in pre-war days. 


Coventry City Improvements. 

Coventry is congratulating itself this week that 
there. is every probability of its getting its new Bill 
providing for important new public works through Parlia- 
ment. Street improvements are to be carried out at a 
cost of £500,000, the new main streets being 66ft. wide, 
with a double tramway track. The new accommodation 
is considered badly needed by the 200,000 present popula- 
tion of Coventry and the district immediately surrounding. 
Other public works include the extension of the gasworks 
and the erection of a new electric generating station. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Iron, Steel, and Metals. 


THE markets for iron and steel are as strong as 





outside their own trade. They claim that the sliding scale 





ever they were, but the markets for non-ferrous metals are 
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disorganised and in a very jum 
trast is striking, and many labore 
clearer idea of the causes of it. 


y. condition. 


the prices of the non-ferrous. me’ 


tion of the non-ferrous metals is less than it was before 


war, owing to the fact of disorganisation of the industries 


in Germany, Austria, and Russia, and there is na corre- 


sponding reduction in the output as there is im iron and 


st eel. 


Metals. 


Of course, it must not be supposed that the slump 


in metals which took place last week is necessarily per- 
manent in its character. All the non-ferrous metals are 
not in the same economic position, and their relation to 
their several pre-war conditions is variable in the extreme. 
Thus we have to note that copper at its best—after the 
war—was not more than about 40 per cent. in advance 
of pre-war prices, whereas lead was some 400 per ‘cent. 
above them. Spelter since the war had risen to only 
about 250 per cent. above an average pre-war price. The 
very variable character of the tin market makes it difficult 
to decide upon the pre-war average price, but in any case 
the percentage of advance, even when the market went 
over £400 per ton, was much less than in the case of lead. 
{n all speculations as to the future these differences have 
to be borne in mind, and they lead to the conclusion that 
just now copper is the safest of all the non-ferrous metals. 
The market for standard went down near to £100 during 
the worst time of the slump last week, but it has been 
recovering steadily, and the question now is whether 
all the weak speculations in copper and tin have now been 
shaken out, for if this be the case there is certainly an 
opportunity for the starting of a bull campaign in copper, 
One cannot believe that the relation between copper and 
iron should stand for long at one to eight, when it used 
always to be at one to. twenty, and at the same time it is 


difficult to see how the iron prices can be brought down | 


during the present year. The cost of producing copper 
has not risen so much as the cost of producing iron and 
steel, but it is very greatly in excess of pre-war costs— 
some say about 75 per cent. up—and this would fully 
justify higher prices for raw copper than those prevailing 
at present. We say nothing about higher prices for copper 
sheets and eopper and brass tubes, because these have 
for a long time been far in excess of what they should be. 
The demand here for the old metals, clean old copper, gun. 
metal, and yellow brass scrap, is still very poor, and the 
opportunity remains for those consumers who can_use 
sueh material to buy on very advantageous terms,-. The 
recent violent fluctuations in tin make any business in the 
metal extremely dangerous, and the only safe course for 
the consumer is to buy what is wanted for immediate use 
and otherwise leave the market severely alone. The total 
fall in tin from the highest point reached last February was 
very nearly £100 per ton, but in the East the drop was 
not nearly so great, and it was more than covered by the 
fall in silver. Eastern sellers can now get more silver 
for their tin than was the case when the price stood at 
over £400. The total set-back in lead, reckoning from the 
highest prices touched at the end of February, amounted 
to £10 per ton, or just 20 per cent. Since then the market 
has been recovering, and may probably recover still further 
for a time, although in the po 5 lead must be much cheaper. 
One can now better appreciate the sinister intentions of 
those who, when lead stood: at £52 10s., prophesied freely 
that it was going to £60. Spelter was, of course, affected 
by the slump, and is now recovering. ere is, however, 
no special news in the market at present. 


Pig fron. 


The scarcity of pig iron continues, and there is 
no p t of any improvement in the supply. Practically 
no Cleveland pig iron comes here, and, as it is understood 
that Cleveland makers are preparing to ration Scottish 
consumers, so that each may get a fair share, it is evident 
that very little can be spared for Lancashire.. It might 
perhaps be fairer to put all consumers of Cleveland iron 
on a “ rationed” basis, but probably it is thought in 
Cleveland that Manchester ought to be satisfied with the 
Midland iron supply. There is not a great deal of business 
being done in foundry iron, but that is not because con- 
sumers are indifferent, but because there is practically no 
more to sell for delivery up to the end of April, and for 
delivery after that date no price can be fixed. It is 
possible to buy Derbyshire and a little other Midland pi 
iron for May-June, but the buyer must take all the risk 
of any increase in the price, or, in other words, he must 
agree to pay whatever price may be current when the iron 
is actually delivered. Some business is done on these 
terms, but one cannot expect, in such circumstances, to 
find business very active. The rough idea of prices for 
forward delivery is from £11 10s. to £12 in Manchester, but 
it may even be more. - 


Finished Material. 

The advance in finished iron and steel continues, 
and the big differences between the lowest and the highest 
prices quoted in this market seem to grow. Thus in steel 
bars the price varies from £25 10s. to £32 per ton. Lanca- 
shire bar iron is now at £26 10s. minimum, and for Lanca- 
shire iron hodps £35 2s. 6d. is quoted. One finds a difficulty 
in believing that hoops need necessarily be £9 per ton 
dearer than bar iron. 


Scrap. 


The market for scrap is slowly improving, and 
£10 to £10 5s. seems now to be a more general price for 
heavy wrought iron. Cast scrap is firmer, but it still lags 
behind, and is purchasable at a long way below its real 
value, while the same may be said for steel scrap. It is 
understood that the various scrap metal associations 
scattered over the country are coming together with a 


The con- 
e would like to obtain a 
One of these causes may 
be mentioned because there is little. doubt about, it, and 
that is, that the position of the iron and steel market rests 
upon’ a very real shortage of material and an_ insistent 
demand far larger than the present production ; whereas 
have been largely 
dependent, not upon an actual shortage, but upon exchange 
and transport diffienlties. Probably the actual eonsump- 


PZ | ore, and in..some cases bigger deliveries are 
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trade may he.protected, |, At present there is a. deplorable 
lack of cohesion, and this is perhaps the main reason why 
scrap prices remain weak and low while the prices for new 
material are high and strong. 


Cost of Repairs in Engineering Work. 


At the annual meeting of the British Engine, 
Boiler and Electrical Insurance Com ; Limited,, held 
in Manchester last week, the chairman, Mr. R. C, Long- 


ridge, stated that. the company had achieved a record 
increase in the volume, of business done, the premiums and 
fees for the year 1919 amounting to £208,970, as com- 
pared with £174,162 in 1918, but, whilst.the growth of the 
business. was. very gratifying, the final result could searcely 
be considered.as satisfatory, as there was a falling off in 
the profit made. The explanation of the reduced profit, 
he said, was due to the costs of working having increased 
more rapidly than the premiums. In the case of engi- 
neering insurance, contracts are entered into for twelve 
months ahead to repair or pay the cost. of repairing insured 
machines, irrespective of the costs prevailing when the 
repair is.made. Moreover, the scales.of premium are only 

justed at long intervals... The result is that when 
there are rapid increases in labour costs the insuring 
companies stand to be badly hit. A few examples are.to 
be found in the following particulars of the cost of effecting 
identical repairs in 1914 and 1919 respectively :—-In steam 
engines a valve spindle in 1914 cost £5, against £16 5s. in 
1919; two cylinder covers, and pistons in 1914 cost. £100, 
against £307 in 1919; one 2lin. Corliss cylinder in 1914 
cost. £130, against, £350 in 1919. In gas engines similar 
increases were found. For instance, a crank shaft that 
used to cost. £34 now costs £123; a fiy-wheel in 1914 
costing £125 now runs into £330. In electrical machinery, 
while the inerease has not been quite so great, the rewind- 
ing of a 20 horse-power armature that formerly could be 
done for £15. now costs £32. 


Workshop Training for Engineering Students. 


An appeal to the engineering firms of this dis- 
trict is being made by Professor C. B. Dewhurst, of the 
Victoria University of Manchester, on behalf of the 
mgineering students. In a letter addressed to the Presi- 
dent of the Manchester Association of Engineers, Mr. H. F. 
Massey, Professor Dewhurst mentions the urgent need 
of increased facilities for the practical training of the 
engineering students of the Owen’s College. In the majority 
of cases, he says, the engineering student enters the 
University direct from school at the age of seventeen to 
eighteen. His University course uires three years’ 
attendance. This should be followed by a course of prac- 
tical training covering usually three years. In addition 
to the apprenticeship that normally follows the University 
course, it would be a great advantage, at any rate in the 
case of the stronger men, if it were possible to obtain some 
experience in practical work in the long vacations that 
occur during the University course. It would be very 
helpful to the Department if the principal firms of the 
district would definitely agree to take one or more students 
at the end of each academic year (June). The department 
would be pleased to supply such firms with any informa- 
tion as to the progress.made by the students during their 
period of study. Any firm offering to take students in 
during the long vacation would have an opportunity of 
judging for themselves of the men’s ability, and thus 
securing, first as apprentices, and later as members of 
their staff, the most able men passing through the school. 


Barrow-tn-Furness, Thursday. 
Hematites. 

The position of affairs in the hematite pig iron 
trade of North Lancashire and Cumberland is unchanged 
on the week. On every hand there is marked activity, 
and a good volume cf iron is being produced, but it is not 
nearly sufficient to cover the wants of users, Require- 
ments all round are exceptionally heavy, and call for a 
touch bigger increase in output, but any expansion at 
present is a most difficult matter. Local steel makers are 
taking big supplies of metal direct from the Barrow and 
Workington furnaces, and on outside account deliveries 
are being made as quickly as transport facilities will 
permit. with supplies being made out on a rationing 
principle. There are in all 21 furnaces in blast. Prices 
have advanced, and now mixed numbers of Bessemer iron 
are at £13 5s. per ton net f.o.t., and special brands are 
quoted at £14 5s. per ton. | 


Iron Ore. 


There is a very keen demand for hematite iron 
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observe that in the case of Hadfield’s, whilst the-profit for 
and to £202,896 in 1918, though output sh 
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ship tothe Seythia, and, that. Vickers: had.contracted with 
the Cunard ;Line, to. build, ships. for.them for.many years 
to come, and fi Alfred Booth, the chairman, of the Cunard 
Company, had secured for his company for a period of a 
year a prior lien of construction upon a considerable portion 
of Vickers’ construction and engineering works.. 


Fuel. 


There is a brisk-demand for steam coal, which is 
quoted at 36s. per ton,,, For coke there is a strong demand, 
and East Coast qualities are at.65s, per ton, seme 15,000 
tons per week being used in this district, 











SHEFFIELD. 


(From our own Correspondent.) 
Newton, Chambers’ Developments. 


, One of the most interesting occurrences in this 
district since writing my previous letter is the issue of a 
circular to the shareholders in. the well-known firm of 
Newton, Chambers and Co., colliery, ironworks and coke 
oven owners, convening a special meeting to consider the 
directors’ p to separate the company’s coke ovens 
and by-product works, and the business carried on there. 
with, from the firm’s other undertakings by mearis of a 
transfer of the works in’ question to another’ company 
te be formed for the purpose. Newton, Chambers’ works 
at Thorncliffe, just .outside Sheffield, inelude very fine 
batteries of modern coke ovens, a description of which, it 
may be recalled, appeared in Tue ENGINEER some little 
time ago. Attached to the ovens is an up-to-date by- 

roduct recovery plant, and the company’s own blast. 
Kanes are fed by the coke produced at the ovens, which, 
in turn, are supplied with fuel from the company’s collieries. 
It will be seen, therefore, that the works are of a very 
eomplete character... About the new company I shall be 
able to say more later. One thing may, however, be added, 
and that is that the Newton, Chambers’ concern is tackling 
the housing problem, in its district in a splendid spirit. 
The works are situated in the Wortley Rural Council area, 
and have grown up amid surroundings surprisingly pic 
turesque, lending themselves admirably to a well-thought- 
out housing seheme. _ The directors evidently realise that 
fact in the arrangements they have made for building 
houses for their employees at Barley Hall and Mortomley. 
But the need of houses*is so urgent that the company, in 
addition to the scheme referred to, proposes to take up 
£25,000 of the housing bonds to be issued by the Wortley 
Council. There is one proviso: “ Should, however, the 
Government legislation earmark colliery ,profits for the 
purpose of house-building the company holds itself free 
to make a proportionate deduction, from its. .purehase of 


Workers Take Up Shares. 
Another matter well worth mentioning is that the 

th ed by the directors of the Bright- 
Engineering Company, Limited, for 
rtunity of becoming partners in 

very successful. In making a new 
issue of capital, it may be remembered the directors made 
10,000 £1 new ordinary sh available to their work- 
people at par, although the shares stood on the market at 
a high premium. This offer was left open for a few days, 
but long before the list was closed the amount had been 
over-subseribed—to such an extent, I believe, that 
lieants for the fullest amount permitted to one em- 
, viz., £250, could .receive only about £100, but 
applications for the last-named amount ‘and below will 
receive allotments in full, With great consideration the 
company ts which will rmit 


has made arrangemen 
employees taking up the shares to pay for them on the 
instalment system. 


Hadfields and Harper-Bean. 


A few days ago I received a copy of the annual 
report and balance-sheet of Hadfields, Limited. It shows 
the company to.be in.a very strong position, the profit at 
£203,255 being rather in excess of that of a year ago, and 
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being 
the dividend of 10 per cent., tax free, for the year being 
relatively at the same rate as before the re-arrangement of 
the capital. Those who make sweeping charges of profiteer- 


against the huge steel firms that gave such splendid 
to the country and its Allies during the, war,;might 


1915 was £265,403, it fell in the following year to £2f2,126, 
owed enormous 


in each successive year. The chief point of 





The output is being used. up almost .wholly. by. local 
smelters. Prices are steady, with good average sorts 
of native ore at 52s. 6d. per ton net at mines. Spanish 
and North African ores are quoted at 62s, 6d. per ton 
delivered to West Coast furnaces. 


Steel. 


In the steel trade there is activity at both Barrow 
and Workington, and the chief output continues to be 
that of rails for home and overseas accounts. The demand 
for rails is steady at £21 5s. to £22 5s. for heavy sections, 
and £22 10s. to £23 5s. per ton for light rails. Smaller 
section steel is. in steady request, and billets are at £22 10s. 
per ton. Nothing is being done in ship or boiler plates, 
and the former.are quoted at £22 per ton and the latter at 
£28 10s. per ton. The foundries are well employed. 


Shipbuilding and Engineering. 

These trades are well employed in most of the 
departments. On Tuesday Vickers, Limited, launched 
from their Barrow Shipyard the Cunard liner Scythia. 
She.is 600ft. long, 73}{t. beam, and 45ft. deep. She will 
be fitted with double reduction geared turbines running up 
to. 12,000 horse-power, and the speed.will be 16 knots, 
The. vessel. will carry 2600 passengers, and be a most 
luxurious craft, She will be. oil. fired. At the. subse- 
quent luncheon Sir A. Trevor Dawson announced that on 
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to the company 
upon the board of which Major Clerke, joint managing 
director—with Mr. P. B. Brown—o 

a seat. By an agreement between the two concerns there 
is to’be an exchange of shares, 250,000 in the new combine 
being allotted to Hadfield’s and.166,666 in the latter being 
issued to Harper-Bean, Limited... The shareholders will 
meet next week to sanction those. arrangements, which 
should prove good business for Hadfield’s, for the Harper- 
Bean 
the Sheffield firm, which will thus find a very acceptable 
market for the large quantities of steel it can produce from 


interest about Hadfield’s report, however, is its reference 


*s alliance with Ha: <Bean, -Limited, 


f Hadfield’s, is to have 


le are to obtain their motor steel supplies from 


ts wonderful installation. of electric furnaces... Indeed, 


prior to this agreement it was becoming a rather anxious 
problem how profitably to keep most of those furnaces 
running at full capacity under peace conditions, 
problem has. been solved for several years ahead at least. 
Hadfield’s nominal capital is to, be increased by £500,000, 
though for the present only 166,666 new £1 ordinary shares 
will be issued, 


Now that 


Colliery Reports. 


The Rossington Main Colliery Company, Limited, 


which is one of the Sheepbridge group, and in, whieh John 
Brown and Co., Limit 


, has a considerable interest, is 


ust emerging from the development to the dividend- 
stage, there is nothing of that desirable 








view to some combination whereby the interests of the 
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year. The output was considerably reduced by miners’ 
strikes in January and July-August and the railway strike 
in September, as well as by the introduction of a seven-hotir 
day. There was a net profit, however, of £22,435, to which 
is added the sum b; im, the resultant total—£26,546 
—-being carried forward in view of prospective expenditure 
on housing. _ It always seems to me that if ordinary indus- 
trial firms did as much for their employees in the way of 
housing as the average colliery company does one of the 
country’s most difficult problems at the moment, would 
be more than ‘half sol¥ed, ‘though it would be unwise to 
lavish praise upon the usual colliery village, which is little 
better than sordid, The Rossington Main ‘directors, 
however, have registered a scheme with the Ministry of 
Health for the erection of cottages by meaniof a public 
utility society. The Wharncliffe Silkstone Colliery Com- 
pany, Limited, which has places waiting for about 400 
additional miners, raised 278,614 tons last year, of which 


nearly 60,000 tons were carbonised at the by-product coke | 


ovens and over 27,000 tons at the beehive ovens. ‘The 
profit made was just on £30,000, and after paying 20 per 
cent, for the year the £14,741 brought. in is increased to 
£28,616 and carried forward. By the. way, beehive 
ovens are gradually diminishing, and, whatever is urged in 
their favour, will one day disappear entirely. 


Discounting Derbyshire Oil. 

Professor Fearnsides, head of the Geological 
and Mineralogical ment of the Sheffield University, 
never shared the optimism of believers in Derbyshire’s oil 
resources. In fact, as Mr. W. B. M. Jackson, of the Sheep- 
bridge Coal and, Iron Company put it on Saturday in pro- 
posing a vote of thanks to the Professor for a lecture on 
“ The Future of the Derbyshire and Nottinghamshire 
Coalfields,” delivered before a joint meeting of the Mid- 
land Counties Institution of Engineers and the Midland 
Branch of the National Association of Colliery Managers, 
at the University, College, Nottingham, he (Professor 
Fearnsides) said long ago that the American geologists 
employed by our Goverriment in the boring operations 
in Derbyshire would find oil, but “ only about as much as 
they could drink if it were beer.” The Professor ventured 
the opinion that the total tonnage of combustible material 
contained in the Nottinghamshire and Derbyshire coalfield 
was not less than 12,000,000,000 tons, which meant that 
if the present rate of exhaustion was not increased the 
Nottinghamshire and Derbyshire coal reserves recognised 
by the Geological Committee in 1{95 might suffice for a 
period of about 400 years, 


The Growth of *‘ Wireless.” 


Another joint. meeting was. that. of the North 
Midland Centre of the Institute, of Electrical Engineers 
and the Yorkshire Branch.of the Association of Mining 
Electrical Engineers held on the same day in Sheffield. 
Mr. W. M. 8S. lvey,.who presided, expressed regret that it 
had ever been necessary for the mining electrical engineers 
to form a separate association, because he would like to 
have seen them one body. He spoke.of the suecess which 
had attended the formation, of a wireless section of the 
Institution, and explained that it had an. enormous 
membership, and was doing excellent. work. . It was only 
a pious hope at present, but he..would like to see the 
mining electrical engineers similarly afliliated. to. the 

rent body. Mr. Roslyn Holliday, president of the 

ining Engineers, said the members of their branch con- 
sisted of men whose work was connected purely with mines. 
They had their-own problems to deal with, and it was 
felt it would be better if they associated to discuss those 
problems. So the matter ended; 


The Outlook. 


It cannot be said that any very marked change 
has occurred in the general trade situation during the 
past week, but the volume of business in the hands of steel 
makers» and manufacturers is. described as enormous. 
Certainly exports of special steels and lighter steel products, 
such as tools, appear to be very heavy, large consignments 
going to France, America, and Spain. One firm is stated 
to have consigned over £20,000 worth of special steels by 
one steamer for France, and it is said here that very big 
business may be expected with Italy, which is going in 
for shipbuilding on an extensive scale. Our difficulty in 
the case of both countries is that the adverse exchange 
rates. make it practically impossible to bring back the 
money, with the result that very large sums are accumu- 
lating at the banks there. So far as Italy is concerned, 

hear suggestions have been made to the effect that 
British firms should utilise the money locked up there by 
sinking it in new industrial concerns to be owned in equal 
shares by British and Italian interests. A considerable 
amount of heavy machinery and plant is being made here 
for both home and overseas. In the Rotherham district 
the old-established firm of John Baker and Co., manu- 
facturers of railway steel material of all kinds, has 
blossomed out. into a public company under the ‘title of 
John Baker and Co. (Rotherham), 1920, Limited, with a 
capital of £500,000. This firm has for long had’ business 
relations: with Hadfield’s, who have now uired an 
interest. in the concern, Mr. P. B. Brown, of Hadfield’s, 
joining the board of Baker’s directors. The latter are 
just now, making a public issue of 75,000 ordinary £1 
shares and. 75, reference shares. Both are offered 
at par, and the erence, which are cumulative, are to 
bear dividends of 6 per cent., free of tax, up to 6s. in the £. 
This is another evidence of the recognition by the great 
munition firms here that the place of war material manu- 
facture is being mainly taken by railway steel require- 
ments. Henry Rossell and Co., Limited, of Waverley 
Works, Sheffield, is erecting on a, site. at Blackburn 
Meadows a new steel works of a Véry modern’ character. 
Another point, of interest is the way. in which the prevailing 
conditions. are, bringing into existence a number. of new 
small firms, reminiscent of the earlier period of the war, 
when, as the larger firms got into their stride in war_pro- 
ductions, anyone who could secure a few holes for a crucible 
furnace. went into business..on his own. account. There 
has, too, been quite an accession of merchant firms in the 
iron and steel department. The cutlery industry is, at 
the moment, in. arbitration i on the 
question of a 15 per cent. increase in piecework rates, and 


1 , / 
at almost the eleventh hour the silver trade, through the 


good offices’ of the Lord Mayor, has decided 'to' postpone 
the strike notices—which wend have éxpired'to-morrow— 
for a fortnight, during’ which’ time the two sides are to 
discuss their differences’ with’ a view to arriving at 
an amicable settlement. ‘cutlery and silver industries 
are close ‘allies, and between the’ two more than 10,000 
workers are affécted by the disputes, 


Iron, Steel, and Coal. 


Although the tendency of the iron market is still 
upward, it is not’ believed here that the movement can 
safely persist much longer. Nevertheless, whilst supplies 
are so restricted; of iron and steel are easily able 
to get even higher figures than those mentioned as 
** official,” providing! they can give delivery. ‘Derbyshire 
foundry pig iron is £11 2s. 6d., and basic iron commands 
£12, but those prices may be added to at any time. Hema- 
tite irons are as previously quoted, but ‘steel billets and bar 
iron have both j up by 40s., and hoops are 60s. 
dearer, the quotation for acid steel being £26'10s. for 
Siemens and £26 for Bessemer, “ Crown” bars £26 10s., 
and hoops £35 28. 6d. basis for iron and £34 17s. 6d. for 
steel. It’ séems impossible at the moment to buy steel 
sheets and platés, and constructional work is being delayed 
through lack of output. \ Swedish iron’ and steel are rising 
to almost prohibitive levels. As regards fuel, the market 
for steams is by no means too well supfilied; inspite of 
the continued prohibition of exports, but for house coal 
the position is easier.” Blast-furnace coke—which is 
said to be exported in increasing quantities to the hindrance 
of the output from our own iron furnaces— is in pressing 
demand at the full 58s. 6d. per ton’on rail at ovens. Best 
South Yorkshire steam hards are 29s. to 29s. 6d.; best 
Derbyshire, 28s. 6d. to 29s.; seconds, ‘27s." 6d. ‘to’ 28s.; 
cobbles and nuts, ditto; washed smalls, 24s. 6d. to 26s.; 
best hard slacks, 24s. 3d. to 24s. 9d.; seconds, 23s. 9d. 
to 24s. 3d.; soft nutty, 23s. 6d. to 24s,; peas, 22s. to 
22s. 6d.; and small slacks, 19s. to 20s.. In house sorts 
branch is 33s. to 33s. 6d. and best Silkstone 29s. 6d. to 
30s. 6d., less 10s. per ton rebate. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Teesside Firm's Enterprise. 

Tue Teesside firm. of Dorman, Long and Co., 
already of great magnitude, is likely to assume much 
larger proportions in the near future: A proposal is now 
before the shareholders to create an additional capital of 
£3,000,000, this ‘making the: share. capital 74 million 
pounds. In @ cireular to the shareholders the directors 
state that it is necessary to. ask for the sanction of a further 
inerease in the capital of the company to cover the exten- 
sion of its undertakings, and to meet their requirements 
for working capital consequent upon the continued exten- 
sion of the business. In re¢ent: years rapid strides have 
been made by the firm of Dorman, Long and. Co., and 
associated with them are Bell Brothers, Limited, Samuel- 
son and Co., the Cariton Iron and Coal Company, and the 
North-Eastern Steel Works—a powerful combination, 
and destined to be one of the strongest in the world. 
During the war Dorman, Long and Co. acquired the iron 
and steel works at Warrenby, Kedcar, and have modernised 
the plant. These works are continually being extended. 
The firm has erected model dwellings in the new garden 
city of Dormanstown,:in close proximity to Warrenby, 
and a feature there is the steel concrete houses which have 
attracted the favourable attention of many authorities 
in the United Kingdom. 


Cleveland Iron Trade. 


The outstanding feature in the Cleveland. iron 
trade this week is the decision of the ironmasters to revive 
the allocation system’ to ensure the equitable distribution 
of supplies to Scottish consumers: A deputation of the 
latter came over a week or two ago, and in conference 
with the makers put plainly forward the urgency of the 
need, and the adoption of this allocation system is the 
result. It is understood that an aggregate quantity will 
be allotted by the Cleveland. makers to Scotland each 
month. The Scottish consumer will apply to his local 
committee for an allocation certificate, and only upon 
that certificate will he be: supplied. The position of the 
trade so far as the supply is concerned is quite unchanged. 
It is reported that millsandforges are working short 
time owing to the scarcity of supplies, and makers are 
worried with countless inquiries to which the only response 
they can make is a flat negative. Exports have been cut 
down almost to vanishing point, but still supplies in the 
home market fall far short of the requirements. And the 
shortage of trucks tends to accentuate the evils attendant 
upon an inadequate output of ‘pig iron. ~ Fortunately, 
there is plenty of tonnage now available in the coasting 
trade, and growing resort is being made to this method of 
transport, although it.is still a costly process, The quality 
of the iron turned out in Cleveland is. not what it used to 
be. . There is a bigger proportion of forge iron, and less of 
the higher grade foundry qualities. It is this pronounced 
searcity of the better qualities which has prompted the 
makers to add another:5s.. per ton to the price of No. 1 
and silicon iron; for which the home quotations are now 
212s. 6d. and 217s. 6d. per ton respectively. Buyers 
are still eager to do forward. business, but the makers are 
very cautious, and are not prepared to commit themselves 
far; ahead even at the high rates now ruling. All the 
lower qualities command the full home maximum of 200s., 
which is quoted for No. 3 Cleveland G.M.B., and, whilst 


| 205s. is still the figure for the Allies, neutrals are quoted 


anything up to 280s. per ton. Naturally, at sueh figures 
there is little demand from neutrals, but makers have so 
little iron to spare that they are not inclined to make 
concessions. 


Hematite Pig Iron, 
mt conditions also prevail in the Hast 





Stringe’ 
Coast hematite pig iron trade, ‘In fact, it is just as starce 
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as Cleveland iron. Norieean be'spared for export, except 


to the’ Allies, and these readily pay # 5s. premium on the 
home price, which is 260s. for mixed numbers‘and 262s: 6d. 


for No. lL. 


Iron-making Materials. 

| An easier situation in the tonnage situation i» 
the outstanding feature of the foreign ore trade, and 
there has been a number of fixtures from Bilbao and the 
outside: ports at or about 37s., which makes the @i./. 
price of best Rubio ore im the ‘Tees about 70s. per ton. 
In the coke trade supplies are still.extremely searee. 
notwithstanding the almost complete stoppage of exports, 
and the lack of trucks adds to the difficulty of maintaining 
supplies to the furnaces, which suffer in-consequence. An 
advance of 5s. per ton has been made in the price of blast- 
furnace coke, bringing it up to 55s. 6d. at the ovens and 
7s. 6d. on foundry coke, now quoted 60s. 6d.-at the ovens. 
These increases ate no more than were expected, and pro- 
visions having been made by the ironmasters in the last 
advance of pig iron prices, the latter are not likely to be 
further changed at present. 


Manufactured Iron and Steel. 


Few new features of importance fall to be recorde«| 
in the manufactured iron and steel trades, which are very 
active.. The chief concern is to get delivery of materiai 
already contracted for. It is largely a question of trans- 
port, and makers.can only distribute supplies as equitably 
as possible having regard to the number of trucks available. 
An advanee of 35s, per ton is notided in the price of rivets. 
which now stand,at £33 10s. per ton—a phenomenal figure. 
Shipbuilders, however, are glad to get, supplies of plates. 
angles; and rivets at almost any price, and are almosi 
daily besieging the makers, Prices all round are very 
firm, and, in many cases. more than the minimum rates 
would, be paid to obtain delivery.. The current mimumum 
home. quotations are :—-Rounds and squares, 3in. to 53in.. 
£22 2s. 6d.; Zin, to-3in., £24 ; flats, Sin. to 8in., £22 5s.: 
over 8in,, £22 15s,; 1}in. to 5in., £24; angles, 4-ton lot 
minimum, £21 10s:; tees, £22 10s.; joists, 4-ton lot. mini- 
mum, £21. 10s.;. heavy. steel rails, £21; fish-plates an: 
sleepers, £26 ;ship, bridge, and tank plates, £22; boiler 
plates, £28.10s.;. packing steel, parallels, £18 5s,;. packing 
steel, tapered, £22.10s.; steel strip, and hoops, £27 10s.: 
common iron. bars, £26; corrugated galvanised sheets up 
to £56; -black sheets, £45. In many instances export 
rates are higher than home quotations, and all are subject 
to negotiation. 


Shipbuilding and Engineering. 


Provided amicable relations between employers 
and workmen are maintained, the present almost unpre- 
cedented boom in shipbuilding pet engineering will last 
for a considerable time to come. All the firms on the 
North-East Coast are overwhelmed with work. The 
Palmer Shipbuilding and Iron Company, who manufacture 
their own steel for their ships, have, it is stated on reliable 
authority, sufficient work to keep all their shipyards and 
engineering departments fully occupied for the next two 
or three years, the approximate value of the orders in 
hand. being more than. £15,000,000. .In order to cope with 
this extraordinary volume of work, important. improve- 
ments and extensions are being carried out at the firm’s 
engine and boiler works at. Hebburn and Jarrow. There 
is also considerable briskness.in ship repair work. 


The Coal Trade. 


There is no material ‘alteration or modification 
of the extremely difficult coal situation. The call for fuel 
of every description continues to be overwhelming, and 
the extreme pressure for supplies exercised: on all hands 
continues without abatement, but, despite the most 
vigorous and persistent endeavours, would-be purchasers 
are unable’ to. seeure even a decent moiety. The position 
all round is rigidly firm and unyielding, the strength of 
the market, both for prompt:and forward, being induced, 
and even: accentuated, by the prospective continuation 
for an indefinite period’ ahead ofa constantly increasing 
demand: for both home and abroad. There continues to 
be rumours and expectations of some important alteration 
in the exercise of the official control of the coal industry, 
though there is nothing tangible or practicable in the way 
of solution revealed, while the probabilities are thet most 
of the rumours arise from the great number of people 
who are seriously handicapped and financially interested, 
and who hope for the restrictions'to be removed or sub- 
stantially modified. The export trade has been reduced 
to very small proportions; owing to the exercise of the 
requisitioning powers of the Controller, and the result is 
that rows of vessels are lying, some of them week after 
week, awaiting the prospect of a loading turn. Shipments 
are taking place oecasionally for Denmark, Sweden, and 
Norway, as well as’ Italy, but the volume of such business 
is not large,and is.almost entirely confined to arrears of 
shipment against previously placed contracts. The price 
of bunkers has been officially brought down to 75s. per 
ton, which’ is a reduction of about £2 per ton on current 
prices. - While this somewhat sensational announcement 
is not a surprise to many in the inner circles of the trade, 
it none the less arouses momentous issues. First, the 
order is not quite clear as to whether it applies to British 
boats exclusively or is to apply to foreigners also, as seems 
to be the general opinion. the latter case it seems sheer 
folly to:present coals to foreign boats at the expense of the 
eoalowners. to the tune of £2 per ton without some col- 
lateral or corresponding advantage to this country in the 
way of eheapening the freights for imported goods or 
assisting to redress the adverse exchange, which hits 
British trade severely just now. To quote a suggested 
instance, an American boat calling here for bunkers-— 
say, 1000 tons—and then sailing again for Hamburg, 
would be like giving the Americans a present of £2000 to 
enable them to trade more successfully with our recent 
enemies. Again, many in‘ the trade think ‘that the diffi- 
culty of securing bunkers at all will be increased, while with 
a reduced price as against ordinary export trade to contend 
against, it’ seems to suggest more official commandeering 





and requisiti to enable steamers to sail at all. The 
coke position is, if possible, still stronger, and likely to 
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remain so for the present, owing to the famine. on the one 
hand and the unprecedented demand on the other;. | It. is 
said to be usual for steamers chartered for coke to have 
to lie for several weeks on end awaiting the opportunity 
to load. Prices, though very high at present, may even 
zo higher still, The principal open market quotations are 
as follows :—Northumberlands : Best Blyth steams, 120s.; 
second Blyth steams, 110s. to 115s.;. umsereened, 100s. to 
110s.; best steam smalls, 96s. to 100s.; second smalls, 
90s. to 95s.; best screened households, 120s.. Durhams : 
Best gas, 110s. to 120s.; second gas, 100s. to 110s.; special 
Wear gas, 115s. to 120s.; coking, 100s. to 110s.; best 
beehive foundry coke, 125s.; patent oven coke, 122s. 6d. 
to’about 125s.; gas coke, 125s. f.o.b. 








WALES AND ADJOINING COUNTIES. 
(From our own PERRY oS 


Coal Industry Outlook. 


THE outlook concerning the mining industry, 
as regards the labour side more particularly, is: at the 
moment of writing very cloudy. There are, in one sense, 


all the ingredients contributing towards a decidedly } 


explosive mixture ; yet, on the other hand, there are all 
the elements, provided the situation is properly handléd 
and reasonably sane counsels prevail, for an agreement to 
be arrived at which should bring, at any rate, a fair period 
of peace to the industry. As is well known, the Miners’ 
Federation of Great Britain put forward a demand for 
an advance of 3s. per day for men and Is. 6d. for boys 
under 16, and they requested an answer from the Govern- 
ment by the time of their national conference on Wednes- 
day. It was reported in the early part of the week that 
the Coal Controller was making an effort to settle on the 
basis of compromise, viz., 2s. per day increase of men and 
Is. for boys. Whether the national conference accept these 
terms or not, it is certain that South Wales miners will not 
be satisfied. There was a South Wales coalfield conference 
on Monday, when on a vote being taken it was actually 
decided not to accept the 3s. increase, but to insist on an 
advance of £2 per week ; but it was subsequently pointed 
out that that demand could not be pressed by the Miners’ 
Federation of Great Britain, seeing that that body and the 
Government were negotiating for the 3s. per day advance, 
and that South Wales representatives were parties to 
those negotiations. The upshot was that the South Wales 
representatives on.the Executive Committee of the Miners’ 
Federation of Great Britain were instructed to continue 
to take part in the negotiations with the Government, 
but that if the 3s. increase was granted a notice should be 
given to the Miners’ Federation of Great Britain that 
the South Wales district will ayer! that the Federation 
should press for de-control of the mining industry, and that 
application for a further increase in wages for South Wales 
made. 


A Surprise Decision. 

The decision of the South Wales conference 
created no little surprise generally. It was fully expected 
that the conference would call for a national ballot of the 
coalfield on the question whether drastic action should be 
taken to secure their demands for nationalisation. Instead 
of that, however, a call is made for de-control of the 
industry, and the only construction to be placed upon this 
is that nationalisation is regarded as dead, or, at any rate, 
that the industry is better game for exploitation’ under 
private ownership than it is under State control. It can 
seareely be believed that the national conference will 
accept anything less than their 3s. per day advance, and 
certainly the South Wales miners will not, as they have 
already made it clear that they are out for more, one 
reason being that it costs more to live in the district, while, 
again, it must be a great source of discontent for them to 
know that if only they were acting independently of other 
districts and their wages were entirely governed by the 
Conciliation Board agreement, they would be getting an 
advance in wages exceeding £2 per week. The result 
is that unless the 3s. per day demand is conceded, there 
may be trouble very shortly; but, in view of the South 
Wales conference decision, it is plain that, even should the 
national demand be granted, then there is still the prospect 
of an anxious period. The South Wales miners will no 
doubt be accused of selfishness, and it will be said that 
money, and not nationalisation, has been at the back of 
their heads all along, which is probably right so far as 
the average miner is concerned. For the South Wales 
district to persist, however, in further advances, even 
should the 3s. demand be granted, is likely to conduce to 
trouble, not with the Government or the coalowners, but 
between the miners in the different districts. It opens the 
door to a cleavage between the South Wales Miners’ 
Federation and the Miners’ Federation of Great Britain, 
and to a return to the pre-war conditions, when. all 
wages questions were dealt with by districts, and not on 
a national basis. Coalowners will welcome the support of 
the miners in the demand for de-control of the industry, 
which, however, cannot come about before the end of 
August next. By combined effort no doubt this result 
could be achieved, and, assuming it was obtained, South 
Wales owners would readily grant substantial advances in 
wages. They could afford to do so if left to themselves, 
seeing that such high prices are obtainable for coals ex- 
ported. A new agreement will have to be framed in this 
district, as in all others, but between now and the end of 
August there is time to negotiate the terms, and, as pointed 
out, if only reasonable and not extremist counsels operate, 
there is the chance of something satisfactory being achieved. 


Bunker Coals. 


For some time past shipowners have been loud 
in their complaints regarding the prices they have had to 
pay for their bunker coals, which have cost them 90s. to 
100s. at South Wales ports, and as much as £6 or £7 at 
other shipping centres. Negotiations have been proceed- 
ing, and the result is that an official announcement was 
made last week-end that the coalowners had come to a 
voluntary arrangement under which on and from the 24th 
inst. the price of coal sold for;bunkers for all boate— 





| fixed 





British and foreign owned—proceeding to foreign destina- 
tions should be 80s. per ton f.o.b. at the original port of 
shipment for large coal, of which there should be 75 per 
cent., and 60s, per ton f,o.b, for small coal, of whieh there 
should be 25 per cent., and coal which is worked as 
through coal should .be supplied at. 75s. per ton f.o,b. 
These arrangements are not to extend beyond August 31st 
next. It is provided that, should there be any increase in 
the cost of production through an advance in wages or 
any other cause, the price is to be, subject to revision. 
Shipowners are to enter into a contract, if 80 desired, by a 
district. The colliery company whieh supplies the cargo 
must. provide the bunkers, unless the is not suitable 
for the purpose, and there is no contract for the bunkers. 
Existing contracts for bunkers must be carried out, The 
rice for Cardiff is the same as at the Tyne, and it 
must be noted that the price of 75s. is the price at the port 
of shipment, so that where South Wales coals are taken 
from this district to the Mersey, Thames, &c., shipowners 
must bear the extra cost of freight, &c. The price of 
75s. is a big concession, as large coals command 110s, to 
115s..and best smalls 95s. to 97s, 6d. on the market. 
South Wales coalowners @ resolution on the 18th 
inst, agreeing to the reduced bunker prices, but made a 
protest, against the arrangement applying to foreign 
tonnage, which forms 50 per cent, of the whole tonnage 
employed in the oversea trade of the United Kingdom. 


New Dry Dock. 


Messrs. Harris Brothers’ new dry dock at the 
South Dock, Swansea, is now ready to receive vessels, and 
in all respects will shortly be completed. The cofferdam 
has been partly removed, and for a week or so past the 
water has let in. It will be one of the finest dry docks 
in the port, and will take steamers up to 7000 tons burthen, 
the most up-to-date machinery being installed. The total 
cost of the dock is understood to be about £80,000. Pro- 
vided labour troubles are avoided, this new dock should 
add substantially to the prosperity of the port and provide 
@ very large amount of employment for dry dock workers. 


Current Business. 


rations on the coal market for export continue 
at a very low ebb, and there has been no appreciable 
improvement in the quantity of coal permitted to be 
exported. Supplies are going mainly for home require- 
ments and for bunkering purposes, while a fair quantity 
is being released for shipment to English coaling stations 
abroad. The congestion at South Wales ports still remains 
fairly acute despite the number of vessels sent away in 
ballast. Steamers are still meeting with long delays, but 
in view of the labour outlook and the expected decrease in 
the coals available by reason of the holidays, it is pretty 
certain that the authorities will not relax their restrictions 
upon coals until well after Easter at the earliest. The 
miners will have three days’ holiday, viz., Saturday, 
Easter Monday and Tuesday, and doubtless there will be 
many absentees during the remainder of Easter Week, 
so that the supply of coals available will be much curtailed. 
Export busi is practically at a standstill. Exporters 
are experiencing sufficient difficulty in getting coals for 
tonnage to hand without endeavouring to arrange much 
fresh business. The tone of the market is firm on the 
basis of 110s. to 120s. for large, 100s. to 105s. for through, 
and 90s. to 97s. 6d. for smalls, but colliery companies are 
very fully booked up. The new bunker coals arrangement 
has not improved the situation. Colliery salesmen are, 
naturally, not over-anxious to sell at the reduced fixed 
price, so that it is likely that the authorities will be called 
upon pretty freely to allocate coals for the bunkering of 
steamers. The patent fuel market is very firm, but no 
new business of any account is passing, as makers are very 
full up for some weeks to come. Nominally fuel is about 
120s. to 125s. Supplies of coke are also extremely 
limited, the price being about 175s. Pitwood remains 
about 77s. 6d. to 80s. 


Newport. 

The tone of the market keeps very firm, but 
business is very limited. Colliery owners have very little 
coal to offer, as the allocations made by the authorities 
absorb the bulk of outputs. 


Swansea. 
Anthracite coals are searce, and business is on a 
minimum scale. Collieries are very fully booked up for 
all descriptions. The tonnage position continues strong. 








SCOTLAND 
(From our own Correspondent, ) 
Conditions Unchanged. 


InpustrtiaL conditions generally are unchanged. 
In all branches business is plentiful, and home consumers 
only have a sporting chance of receiving deliveries. Many 
local works have had practically to close their books even 
to home orders, and consequently the chance for the foreign 
buyer is still more remote. A large proportion of the 
material being shipped overseas at present represents 
orders placed about twelve months ago. It is said that 
makers now prefer to supply the semi-finished material 
to local manufacturers and engineers, who later on export 
it overseas in the shape of locomotives, engineering 
specialities, and electrical appliances. In most classes of 
material deliveries represent famine conditions, while 
values continue to appreciate with great regularity. 
Prices, however, seem nowadays to be a matter of little 
moment, and producers can book orders almost regardless 
of the ultimate cost. 


Development at Motherwell. 


It is reported that a new company consisting of 
several well-known local gentlemen identified with the 
iron and steel industry has been formed. Thirty acres of 
ground have been secured in the northern part of Mother- 





well for a new, iron and steel works, and operations in con. 
nection with the erection of the workshops are to be com. 
menced immediately. 


Mine Under-managers’ Salaries. 

The coalowners in Scotland, after a meeting with 
the representatives of the Under-managers’ iation 
for Scotland, have offered an all-round increase of 10s. per 
week to under-managers and overmen. The owners also 
agreed that the housing conditions of their officials were 
in need of improvement in many instances, and promised 
to have these, conditions remedied as early as possible. 


Pig Iron. 


Scotch pig iron is in very keen demand, more 
especially foundry qualities. Producers have great difti- 
culty in arranging home deliveries, and export is still 
practically out of the question. Even with business almost 
suspended, the export price still appreciates, and is now in 
the region of £14 to aa 5s. fae) ton. Higher prices will 
have to be faced, however, as freights show every tendency 
to harden, and inward ore must be affected. ‘ 


Finished Iron and Steel. 


The steel works are still being overwhelmed with 
orders. The output is quite inadequate, and consequently 
little impression can made on arrears. The demand 
from shipyards and sompnpesing, shops is incessant, and, 
unfortunately, unavoidable delays are experi>nced. {§ teel 
sheets are particularly hard pressed, and the waiting list 
is Segnalo’ Ri OM geen good arg delivery 
might be possible the inning o y, but probably 
in order to do so est other order would have to be 
shelved. Finished iron is higher in price, having advanced 
40s. per ton during the week. ‘“‘ Crown” bars are now 
rome about £27 5s. to £27 15s. per ton f.o.b. Glasgow. 
Some lots of American material equal to “‘ Crown” bars 
have been coming across of late, and will afford some relief 
to the local market, but much larger consignments are 
necessary in order to make a lasting p55 gpmaanticn The 
trade in wire nails is particularly brisk, and everything is 
finding a ready sale at high prices. Exports meantime 
are largely confined to scrap and half-used material. 
Ferro-manganese is firmer at £32 to £32 10s. home and 
£35 for export. 


Coal. 


The position in the Scotch coal trade shows little 
Outputs ae very slowly, and, . despite 
all efforts to augment home supplies, deliveries of most 
sorts are confined to the barest necessities. Home require- 
ments are not quite so insistent owing to milder weather, 
but there are still plenty of arrears to work off. Industrial 
sorts are far from plentiful, and consumers are not yet in 
a ition to lay down stocks. Some fair quantities of 
industrial fuel have gone to the Irish market. Coastwise 
business has been comparatively good, and moderate 
have been despatched to Allied countries. Licences 
for neutral cargoes are very difficult to obtain, and delays 
at the ports are fairly numerous at present. The aggre- 
gate shipments from Scottish ports during the past week 
amounted to 139,139 tons, against 123,731 tons in the pre- 
ceding week and 91,409 tons in the same week last year. 
Prices are practically unchanged. 


progress. 








Latest News from the Provinces, 





NORTH OF ENGLAND. 
The New Bunkering Arrangement. 


CoNSIDERABLE discussion continues in Northern 
coal trade circles on the new bunkering arrangement. 
Some of those chiefly concerned have suggested that, as 
the order has not “officially emanated from the Coal Con- 
roller’s office, it might be ignored more or less as the 
exigencies of the situation may dictate, but most of the 
traders are inclined to treat the matter quite seriously and 
act in accordance. The latest development is an announce- 
ment that all contracts entered into previously to the issue 
of the new conditions must be ted, and the prices 
of such coal are not affected at all, but must be continued 
at the contracted price until the contract is exhausted. 
This and other anomalies do not commend the wisdom of 
the scheme to many, but tend to make it unworkable 
without some considerable amendment. There is no 
easement in the general coal situation, which remains as 
tight and difficult as ever. 





WALES AND ADJOINING COUNTIES. 


Metal Merchants. 


At the annual meeting of the South Wales 
Association of Iron, Steel, Tin-plate and Metal Merchants, 
held at Swansea on Tuesday, Mr. C. G. Biggs was unani- 
mously re-elected chairman for the ensuing year. Mr. 
John R. Down was elected vice-chairman, and Mr. Bond 
re-elected secretary. The Chairman, referring to the 
suggested tin-plate selling agency, said that the proposal 
was very nice, but it meant that the merchants were to be 
practically put out of business because they were only to 
be sorts of commission agents. 


Swansea Metal Exchange. 

Business in tin-plates is quieter, and the tone 
rather easier. This fact is due largely to the fall in the 
price of tin. Prices are about 75s. to 78s. for 20 x 14 x 112. 
Other quotations are :—Copper, cash £107 15s., three 
months £110 15s.; Spanish lead, cash £44 10s., three 
months £46 10s.; spelter, cash £52 5s., three months 
£54 5s.; block tin, cash £345, three months £346. 
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French Engineering Notes. 
(From our Oorrespondent in Paris.) 
A Commercial Entente. 

Tue Association France-Grande Bretagne is 
carrying on propaganda in favour of a commercial alliance 
between the two countries, without which there is believed 
to be little hope of an.early recovery in the French 
economical situation... Such an alliance was decided upon 
at the Paris Conference in 1916, but nothing was done to 
carry it into effect, principally through lack of a policy 
of continuity amongst the succeeding Ministers, each of 
whom adopted measures which he thought best served 
the country’s interests at the moment. Consequently, 
France is prohibiting the exportation of certain products 
of which Great Britain is in need, while that country has 
naturally taken advantage of the situation to sell coal in 
France at a high price in order that British consumers may 
benefit therefrom. If French consumers were to pay less 
inflated prices for the coal arid raw material supplied by 
England the exchange rate would have a tendency to 
rise, which would be further accentuated by the greater 
facilities offered to manufacturers, who would be able to 
do business upon more reasonable terms at home and for 
export. Consequently, the solution lies in an interc 
of products. With her vast resources in the way of iron 
ore, phosphates, potash, and other minerals France could 
supply England with products that would go far to balance 
the coal, textiles, and other goods imported from, that 
country. Both therefore would be in a position to accord 
each other favoured treatment, whereby an artificial 
inflation of prices would be avoided. ‘The proposal now 
being made is to impose an export duty on all mineral and 
vegetable products and té accord an exemption of these 
duties to the Allies which consent to offer similar advan- 
tages to France. In this way it is hoped to put an end 
to the almost prohibitive prices of raw material which are 
strangling all branches of industry in this country. 


Public Services. 


The Compulsory Arbitration Bill is believed to 
be doomed through the impossibility of putting into opera- 
tion a measure which can only be unilateral in its effect. 
The Bil is vigorously attacked by the labour unions. 
They refuse to relinquish their right to strike when they 
please, and as they cannot be induced or compelled to 
accept arbitration the chances of the Bill being rendered 
operative are very small. The men make it clear that 
they do not depend upon the justice of their claims, but 
upon the power of their organisations. _ At the same time 
it is evident that this state of things cannot be tolerated 
in the public services where a strike is a direct attack upon 
national interests. The recent railwaymen’s strike, 
following upon strikes in other public services, caused so 
much em nt throughout the country that a con- 
ference has been held of representatives of all the com- 
mercial and agticultural bodies to discuss the ways and 
means of suppressing strikes which are illogical in services 
that cannot resort to a defensive lock-out. The only 
remedy that could be suggested at the conference was 
strong Government action whereby strikes in public 
services should be absolutely prohibited and exemplary 
punishment meted out to those who are responsible for 
them. Popular opinion is so unanimously favourable to 
drastic measures for the prevention of any attempt at 
suspending public services that the Government may be 
induced to adopt a policy which will have the approval 
of the whole country. 


International Transit. 


On account of its situation, offering as she does 
a natural highway for the transit-of goods between Central 
Europe and North and South America, France has been 
investigating the means of improving the transport 
arrangements between. the eastern frontier and. the 
Atlantic ports. Great hopes are entertained of being able 
to draw by this direct route the traffic that, formerly passed 
through Genoa and Hamburg. For the moment these 
expectations do not appear to be near realisation, especially 
in view of the recriminations of Swiss traders, who declare 
that it is no longer possible to send their goods through 
France. The Swiss Union of Machi Manufacturers 
has recently circularised its members to the effect that the 
French railways are. unable to provide wagons and that 
the Swiss wagons sent into France are not returned. On 
the other hand, the Italian railways are supplying as many 
wagons as may be required for the transport of Swiss 
gouds, Consequently, the Union advises its members, to 
make use of the Genoa route for shipment in preference 
to the French ports. 





Miners’ Strikes. 

The strike of miners in the Nord and the Pas de 
Calais has terminated, the men having consented to submit 
the questions in dispute to the arbitration of the Minister 
of Public Works, Meanwhile the colliers in the Loire 
basin have gone out on strike for an increase of wayes. 


Machinery. 


The equipment of the State workshops and 
«rsenals for the production of war material having remained 
idle since the Armisti¢é many suggestions have been made 
for utilising the plants, and at the Roanne arsenal they are 
being employed for the repairing of wagons and locomotives, 
but the results obtained from the point of view of economy 
of manufacture are so doubtful that. no further attempt 
has been made to execute private work in establishments 
run on bureaucratic lines. Some. of, the State factories 
have been taken over by manufacturers chiefly for wagon 
building, but there is still a considerable amount of 
machinery remaining unproductive, and the Government 
has not been able to decide upon the way in which it can 
be ses rat yf utiliséd. “Meanwhile an appeal is being made 
in favour of distributing the machines amongst the factories 
in the devastated regions. _ Under the terms of the Peace 
Treaty Germany was to have supplied. the machinery 
required for the equipment of these factories, but so far 








little has been forthcoming, and the machines which the 
Germans took away and then returned are for the apie sk, 
in such bad tion that they are practically ess. 
The present exchange rate renders it almost impossible 
to purchase’ machinery ‘in Britain or’ in ‘the United 
States, and it is argued that the only alternative is for the 
Government to hand over to manufacturers in the devas- 
tated regions the machines for which it has at present no 
use. 


Strasbourg River Shipbuilding Company. 


It is announced that the Société des Chantiers 
et Ateliers du Rhin Frangais—capital 10,000,000f.—will 
shortly be formed at Strasbourg. After a complete 
examination the Société des Chantiers et Ateliers Augustin 
Normand has decided to extend to the company its 
scientific co-operation. The new company will be founded 
by the intermedium of the Sté. d’ Etudes ‘* Le Consortium,” 
6, Boulevard de la Madeleine, Paris, and all the principal 
Banks of Alsace-Lorraine, viz., Banque de Mulhouse, 
Banque d’Alsace Lorraine, Banque Staehling Valentin, 
and the Société Générale d’ Alsace Lorraine, 











British Patent. Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgement is not illustrated the Specification i« 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, ts the date of the acceptance of the 
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INTERNAL COMBUSTION ENGINES. 


138,803. June 16th, 1919.—-Vatve Gear, H. Woodgate, 
157, Fulham-road, Onslow-square, London, W. 

Tuis specification covers a special form of valve-operating 

mechanism for engines having opposed cylinders, the arrange- 
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ment of which is plainly shown in the drawing. The valves, of 


course, open with an inward motion.—February 19th, 1920. 


SWITCHGEAR. 


138,675. January 18th, 1919.—Prorective Gear ror ALTER- 
NATING Execrric CURRENT GENERATORS, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C. 4, and R, M. Wilson, ‘‘ The Nook,” Ebbw 
Vale, Monmouthshire. 

The object of the present invention is to isolate a generator 
from the system in the event of loss of excitation, thereby avoid- 
ing the risk of a shut down of other generators supplying the 
system in parallel with the first-mentioned generator. A switch 
member A is carried by the core of a solenoid, which is in the 
field circuit of the generator, This switch member is adapted 
to bridge a pair of contacts B in the circuit of the tripping coil 
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of the main switch, connecting the generator tu the bus-bure, 
just after the other switch member C carried by the core has 
opened the eircuit of the coil D, thus causing the disconnection 
of the generator from the bus-bars. The coil D carries out the 
functign of closing the main switch connecting the generator to 
the bus-barg when the switch member C has bridged the con- 
tacts E. By this means, it is not possible to connect the gene- 
rator to the bus-bars until its field current has attained full 
strength. Modifications of the device are discussed in the 
specification.—February 19th, 1920. 


138,756. April Ist, 1919.—Kuxerrican Time Swrrcenes’ 
E. Schnattner, 117, Corringham-road, Golders. Greew: 
London, N,W. 4. 

The object of the present invention is to increase the utility 
of time switches, arranged to close a circuit on prepayment of 
4 coin, by rendering them suitable as a means of charging for 
electrical energy in the case of ‘small consumers. A denotes 
the main switch, B the auxiliary switch adapted to be opened 
or closed at will by theconsumer. C denotes the clock-controlling 
lever, and D the coin slot. On the insertion of a coin and on 
switching on the main switch A, the spring of the clock is 
woundgand the clock set in motion, allowing the supply of 
energy fora determined number of current hours, or by control 
from the auxiliary switch B for“a number of separate intervals 
totalling up to such number of current hours. Connected in 





series with the lighting circuit is.a wire E coated with urea 


cryeale. The wire is. so proportioned in relation to the strength 
of current that on excess tion of current it becomes hot, 


and on attaining an abno temperature changes colour, 
giving an indication that excessive energy has been used. By 
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abnormal temperature is meant a temperature above that 
which the wire would attain with the employment.of the number 
of translating devices which the consumer has contracted to 
employ. On each inspection by an authorised person the 
resistance can be freshly coated with the urea erystals or a 
new coated wire inserted.—February 19th, 1920. 


TELEGRAPHS AND TELEPHONES. 


138,723. Webruary 27th, 1919.—Tsx Propvctrion or Tone 
CURRENTS FOR TELEPHONE CrecuiTs, Siemens Brother~ 
and Co., Limited, Palace Place Mansions, Kensington 
Court, London, W. 8, and W. H. Grinsted, 112, Thurlow 
Park-road, Dulwich, 8.E. 

According to the present invention, the tone currents used 
in telephony to indicate the required line is engaged, &c., are 
generated by machines provided fcr other purposes in the 
exchange—for example, for producing ringing currents or for 
driving current interrupters used in ¢ tion with aut tic 
switches. The windings in which the tone currents are generated 
are placed on poles arranged for this purpose between the main 
poles. The tone currents are produced by the variations of the 
flux traversing the tone windings by the paszage of the slots or 
teeth of the armature stampings pass the tips of the tone poles, 
the frequency of the tone currents, consequently, depending on 
the number of slots in the armature and the speed of its rotation. 
The auxiliary poles are energised by windings in shunt to the 
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armature, and the tone windings themselves may be used for 
this purpose by being connected in series with the main field 
windings. In the latter case, the large self-induction of the field 
windings will almost wholly prevent the tone currents from 
traversing the main circuit. e tone windings may be con- 
nected to the primary of a transformer of which the secondary 
is connected to the tone circuits,.or a d may rep 
the transformer, The main field coils A A in shunt with the 
armature windings; B B are tone field coils in series with the 
main field coils; the slip rings C C convey alternating current 
from the generator windings of the armature to the ringing cir- 
cuit. The pulsations set up in the tone coils B B by the passage 
of the armature slots are conveyed to the primary windings 
D of a transformer, the secondary wi E of which are 
connected to a tone circuit. The tone field coils B B are shown 
arranged at right angles to the main field coils. It is important 
that the width of the tip of the tone pole shoes should be less 
than the width of the armature siots. The poles should be 
laminated and the tone windings are preferably close to the tips 
of the poles.—February 19th, 1920. 





PUMPING AND BLOWING MACHINERY. 


138,745. March 20th, 1919.—Propucine Hien Vacua, The 
Western Electric Company, Norfolk House, Victoria Embank- 
ment, London, W.C, 2. 

The object of this apparatus is to take full advantage of the 
entraining action of mercury vapour in the operation of exhaust- 
ing air from enclosed vessels. The vessel to be exhausted is 
shown at A, while mercury is vaporised in B and ascends by the 
conduit ©. When the vapour stream first leaves the bulb B, 
the mercury molecules are, of course, moving in all directions. 
but as the vapour stream passes upward through the portion 
of conduit C which is surrounded by the water jacket D, those 





‘molecules the diréction of movement of whieh is not substantially 
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parallel to the direction of st flow inge upon the cooled 
walls of the conduit, are condensed and if neceality: flow down 
tothe bulb B. ‘Asa consequence, the vapour stream .< 

from thé upper end of the conduit C consists almost o 
molecules m>ving substantially parallel to the direction'a of stream 
flow. Such molecules offer no opposition to the ‘flow of gas 
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‘molecules into the vapour stream, but, on the contrary, 
with them and carry along the conduit E to the auube f, 
where most of the mercury vapour condenses and flows back 
through the conduits to the bulb B. From the chamber F the 
gas passes to the pump G. The liquid air trap H checks any 
mercury vapour which may tend to work back to the vessel 
being exhausted.—February 19th, 1920. 


138,758. May 22nd, 1919,—Pumps ror Dinry Water, R. A. 
Swainson, 20, -crescent, Walkerville, ee 
castle-on- Tyne. 

The inventor ie; this pump provides an air cushion ‘ealiashem the 
water and the working piston, with the object of preven: 
wear of the latter if the water is gritty.. The suction is mar 
A and the discharge B. Communicating with the space between 
the suction and discharge valves there are two chambers C C. 
The upper parts of these chambers are in communication with 
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the opposite sides of an oscillating ai bat wos mounted behind the 
chambers, but shown below in the illustration. The passages 
joining the chambers and air | are closed at the end of 
each stroke by valves D D, whi oat up as the water rises in 
the chambers € C, and thus Spee the water from gaining 
access to the air pump.—February 19th; 1920. 


MEASURING AND TESTING INSTRUMENTS. 


138,767. April 15th, 1919.—Sream Merers, The British Thom- 
son-Housion Company, Limited, 83, Cannon-street, London, 
E.C. 

This is a special form of orifice for steam and similar meters, 
which is devised with the object of avoiding the necessity for 
calibrating for different sizes of pipe. The orifice, it will be seen, 


Fig.2 




















includes a parallél portion on the u 


the higher pressure is measured. The lower pressure is 


-stream side, which is | 
independent of the size of the pipe in which it is i ‘where 





on the down- winiin side of the orifice, by @ connection with 
‘the main ripe. Figs. 1 and 2 show the orifice fitted in pipes of 
different The arrangement shown in Fig. 3 or 
| of mensudng flows in both directions. February 1 
138,828. August 2Ist, 1919. —ApsustaBLe Piue Gavors, 
G, G. Perry, Orchard House, Farndon-road, Newark. 
This is a plug gange for measuring the diameter. of holes, in 
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which a conical plug acts in conjunction with a set of three 
balls and a magnifying indicator. The construction is plainly 
shown in the illustration.—February 19th, 1920. 


SHIPS AND BOATS. 


138,744. March 19th, 1919.—Exxecrricatty Driven STEERING 
Gear ror Surps, T. Reid, jun., 2, Thornley Park-terrace, 
Paisley, Renfrewshire. 

A non-reversing electric motor drives the steering gear 
mechanism described in this specification. _The motor drives the 
shaft A which communicates the motion of the motor to power 
shaft B the bevel pinion C and bevel wheels D E. 
The movement of the shaft B is controlled through clutches 
FG, governed by a control shaft. In. operation, movement 
is communicated to the control shaft from the steering wheel, 
the shaft moving in the same direction and speed as the wheel, 
the bevel wheel K being stationary and forming a nut. The 
shaft screws out or in, thereby applying a pressure through the 
ball thrust i L or M to the power shaft B, and thus con- 
necting the power shaft and the bevel wheel D or E, on which- 
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ever side the power is applied. This causes the power shaft to 
rotate in the direction in which the control shaft is turned. 
The power is communicated through the reduction gearing, 
comprising spur wheels N and P and worm and worm wheel 
R and 8 to the steering gear. The hunting gear spur wheel T 
moving at the speed of the worm wheel 8 communicates the 
movement to the hunting gear bevels rotating the bevel wheel 
K in the same direction as the’¢ontrol shaft. The steering gear 
shaft will therefore continue at-the speed, power and direction 
so long as one of the clutches is kept in engagement by the 
continuous movement of ~~ » steering wheel in the direction in 
which it is being rotated diately the steering wheel is 
stopped, the control shaft atépa, but the steering gear worm 
wheel continues the movement_so long as the pressure on the 
elutch is sufficient and the hunting gear bevel rotating, screws 
back the control shaft, releasing the pressure on the clutch, 
which comes into neutral zone and stops the movement of the 
steering gear power shaft.—February 19th, 1920. 








Forthcoming Engagements. 


TO-DAY. 
InstirurIon oF Naval Ancurrecrs.—Royal Society of Arts, 
John-street, Adelphi, W.C.-2. Annual meeting. For programme 
see page 280. lla.m. 
Instrrure or Martve Encinrrers.—The Minories, Tower 
Hill, E.1.. Annual meeting. . 6.30 p.m. 

SHEFFIELD AssociaTION OF METALLURGISTS AND MeETAL- 
LURGICAL Curmists.—Royal Victoria Hotel, Sheffield. Ladies’ 
night. 7.30 p.m.° - 

Royat Instrrurion or Great Barrarn. —Albemarle-street, 
Piccadilly, W. 1. Discourse : ‘‘ The Scientific Work‘of the Late 
the Right ‘Hon. Lord Rayleigh,” by Professor Sir J. J, Thomson. 
9 p.m. 

JuNIOR noe oe Sir or EnNctnggrs,—39, Vioténia-ctreet, 
Wes W.1. Lecturette: ‘‘ The Future of the Gas 
Industry,” hy Me w. A. Tookey. 8 p.m, 

Instirvre Or Meats (SHkrrieLp LocaL Sxcrion ),-Ma 
Hall of the University of Sheffield. .“‘ Britannia, Metal,” by 
F. €. Thompson and Captain F. Orme. _ 7,30 p.m. 

Sociery or Lonpox. -—Imperial Soap of Science, 
South 8.W. 2; » Discussion 


SATURDAY, MARCH 27TH. 
Roya Ixstrrvztow or Great. Barram.—Al 





bemarle-street, 
, W. 1. “ Positive Rays” acta Montene” = 
Sir J. J. Thomson.. 3pam.. 


MANCHESTER Aiiteiine 0 oF Bonen Paper “ Uniflow 
Engines,” by Mr, Henry Pilling, M.I. Mech. E 7 p.m, 

Tur Heabice Poriiwoakls ! Bheterde!t “-Borough-rout, 
8.E. 1. Annpal exhibition of students’ | work, 6.30 p.m. 


KEIGHLEY AssoctAaTion — “ENGINEBRS.—Assom! mbly Room, 
Gyeling Club, Keighley. “‘ Ironfoundry Practice,” by } Mr, Harry 
Sherburn. 6.30 p.m. 


TUESDAY, MARCH 30ru. 


Roya AERONAUTICAL Freer ts Albemarle-street, W. | 
Annual general meeting. 5 p.m. ~ 


Boral Sollee of kets: f STERSRING wen Pe gg Si the 
Adelp 2. Dise 

ont Motor Cae int Yelation to Trafic Raquiremen te” 

to be opened by Mr. J. W. . alah 8 p.m. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING Draveu's. 
mwen.——The Arts Building, Liverpool University. ‘* Elementary 
Caloutas,” by Mr. 8. Clowes. 7.30 30 p.m. , 


TUESDAY, APRIL 13ru. 
Crvim cebcbonn Aatincy George-street, 
; ** Riehborough Mili O 
Dopo” by Lieut.-Colonel John Karr Robertson; "The Wer 
Channel Train Ferry,” by Major Frederick 


Mass creas Ane APRIL l4rs. 

Royat AERONA —Royal Society of Arts, 

pavreriat ht Adelphi, W.0. hi, W.0, a. a Paper to be read by Major. 
8 p.m. 

beeen oF Avromoncn, rasan Tata of 

‘ec torey’s Gate, St. James’ Park, 
ae 26 "The ‘Moet Buiteble Steels for Automobile Parts,” by 

W. H. Hatfield. 8 p.m. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Currass Propvucts, Limited, have removed from 39 to 6, 
Victoria-street, Westminster, 8.W.1. Telephone, Victoria 541%. 


JOHNSON AND PHILLIPs, Limited, of Charltony London, 8.E. 7. 
ask us to announce that their Cardiff branch address has bee: 
removed from 9, Park-place, to 2a, Court-road. The telegraphic 
address rnd telephone number remain as before. 


J. BuakeBorovucH AND Sons, Limited, of Brighouse, Yorks. 


Hou Kingsway, 
being Gerrard 3568, and their telegraphic 
Phone, London.” 
et A. BERKELEY asks us to state that he has removed froi 
Newhall-street, to 111, Granville-street, Bi m, and 
reqonees that all communications shall now be sent to that 
. New teleph number, Midland 2807/8 ; telegrams, 

‘ Arfwat, Birmingham.” 

Messrs. Hanpcock, Dykes, anp Trotter, consulting eivi- 
neers, of 11, Victoria-street, Westminster, 8.W. 1, announce 
that, owing to the decision of Mr. A. P. Trotter to retire to the 
country, where he will devote himself to his special scientific 
subjects, the tirm has resumed the 47 my of Handcock and 
Dykes, under which it was founded in 1 


Joun Tuomson (Wolv ton), ne John Thomson 
Water-tube Boilers, Limited, John Thomson Motor Pressings, 
Limited, all of Wolverhampton, and John Thomson (Dudley), 
Limited, of Dudley, inform us that they have vacated their 
temporary offices at 180, Fleet-street, London, E.C. 4, and have 
returned to their permanent offices at Windsor House, Kingsway, 
London, W.C. 2.. Telephone number Regent 426. 


Brerketzy anp Youna, Limited, inform us that they have 
now returned from temporary offices on Holborn-viaduct to 
their old offices, Finsbury-court, Lessee! vement, E.C. 2, 
which had been tem occupied by the t. The 
associates of the firm, i.e., the New British Electric Supply Com- 

Limited, the Enclosed Motor Company, Limited, and 
Bee Electric Motors, Limited, have also returned to the same 











RAILWAY ACCIDENT INQUIRIES IN 1919. 


Durine the year 1919 there were twenty-nine inquiries 
—about the -war average number—into thirty railway 
accidents. of the accidents occurred in the first half 
of the year, three were fatal er train accidents, 

in each of which one passenger was killed, and in one other 
accident a fireman was killed. ‘In nineteen of the thirty 
accidents passenger trains were in collision, in five goods 
trains, empty carriage trains, and light engines, and not 
passenger trains, were in collision, two-were passenger 
train derailments, and four were buffer s collisions. 

The causes assigned to the passenger train collisions were . 


Drivers overrunning signals” 


Drivers ty by wgnalinan combined with irre- 


Drivers mistaking Ceests combined with irre- 


gularity by signalman 
Driver, Ant fron under calling: on “arm, “failed to 
sufficiently control his train... 
Driver, warned as to block system being out of order, 
failed to sufficiently control histrain .. .. .. 
» Failures of 
Driver and signalman failed ‘to appreciate | that a 
standing light engine was foul 
Signalman tenn at mg lever . 
Signalman failed to aenben: vehicles or light engines 
foul”... ss e- 
The five goods trein penis were » anal to have been 
due to :— 
Drivers ov signals, combined with irre- 
gulari Tynes ee 
Sigvaties talle Ww note vehicles \ or light eugine 
1 


Tout. 

Train divided ; slapustiiai failed to notice it was th 
SERED SNES Stee tetas fH O.n CES: 2 
One train derailment was due to aa of 
> | deggihatione’ By a signalman and a ganger; the other to 

some points being out of order. 
Among the the recommendations made by the inspecting 
officers were :— 


. 10 
6 
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Interlocking the bicek iitrimenta and the operating 
: id * ef 


2 
2 
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PUBLIC NOTICES 





Force. 


ca Royal Air 
SKILLED 
QUIRED also CLERKS 


TRADESMEN _RE- 


PITAL ORDERLIES. Pay 3a 
on joining, ye | to Fever day. Age 1 
jad ex-Serv: men 


vice, 
INSPECTOR OF RE G yt. Air zat 
4, Henrietta-street, Covent Garden, 4097 


@. B83 ». 


MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender. 


MISCELLANEOUS PLANT, 
LOCATED. AT LOCKBURN WORKS, 
MARYHILL, SHANNON-STREET, and 
CASSEL CYANIDE CO.’s- WORKS, 
GLASGOW, 
peceerinns ° oe 
Rotary Swagi 


ng Machi 
30 and fo-Tom SINGLE SPEED DRAW BENCH 
(motor-driven) and Sta Twin-chamber Maffie. 
WELVE MORGAN'S. Patent TURNING FUR- 
NACES (Type 8.4.) 
TURMOESRLES for Billet Moulds. 
Sentinel ”* Belt-driven AIR COMPRESSORS. 
200 ou. Open Tre. INDUCTION MOTOR, by 
Crneten, 
estinghouse (Morse) Rocker Joint Chain Drives. 
TANKS (various). i 
RICAL MIXING DRUMS. Drives (various). 
es FURNACE for Heating Drums and 
Storing Liquid under Heat. 
al i — C1. Mitre Wheela. C.I. and 


oe inividual lots considered 
t to view and Tender form 


application to “CONTROLLER. 
Plant ee « Machinery Charing Cross Huts 
Embankment, London, W.C. 2. 

Tenders to be returned on or before 10 a.m., 26th 


Apeil, 1920. 

OTE.—For pestionlass of other Government Pro- 
saw for Sale, see SURPLUS,” price 3d. BY all 
bookstalls or by othe subscription of 2s. t free 
payable in advance to t Director of Bublictty, 
Ministry of Munitions, Whitehall-place, London, 
8.W. 1. 
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PATENTS AND DESIGNS ACTS, 1907 anp 1919. 
OIL ENGINES. 

[he Proprietor of British 

ETTERS PATENT No. 9535 of 1912 is PRE- 

PARED” to SELL the PATENT or to ae 

BRITISH MANUFACTURERS to work under it. It 

*s to an improved fuel injector for oil engines, 

which is arranged Bh vary the atomisation as the 

fuel charge changes to give a constant rate of ignition 
Address, BOULT, WADE and TENNANT, 

111 and 112, Hatton- garden, 


4117 London, E.C. 1. 


London County Council. 


APPLICATIONS are INVITED from persons 
~ of having their names placed on the Panel 
INSTRUCTORS in_ (a) ENGINEERING (b) 
PATTERNMAKING, (¢) METAL-PLATE WORK, 
(4) INSTRUMENT MAKING, for employment, as 
required, in the trade courses conducted at the Junior 
Technical Evening Institutes. Salary 15s. an evening 
of two hours’ duration 





Apply to the Education Officer (T.6.), Education 
Offices, Victoria Embankment, W.C.2 (stamped 
fi envelope y). vote T.17 (p) 





will then be sent and must be returned by 11 a.m. 
on 8th April, 1920. Canvassing disqualifies. ' Prefer- 
ence will be given to persons w have served or 
attempted to serve with the Forces a the Crown. 


4112 Clerk of the London-County Council. 


[niversity College, Notting- 


DEPARTMENT OF ENGINEERING. 
JUNIOR LECTURER in MECHANICAL ENGI- 
NEERING WANTED, to commence duties as early as 
possible in the Summer Term, 1920. Commencing 
sslary £250 per annum. 

hig particulars and Se gags forms may be 

tained from the REGISTRAR, to whom they 
should be returned not later tw April 12th, 4052 








University of Liverpool. 


FACULTY OF ENGINEERING. 


ASSISTANT LECTURER AND DEMONSTRATOR 
IN MECHANICAL ENGINEERING 
The Council invite APPLICATIONS for this POST. 
Commencing salary £300 per annum, plus war — 
—Full particulars from the REGISTRAR. 4021 


THE 
[niversity of Liverpool. 
SESSION 1919-20. 

FACULTY OF ENGINEERING. } 
Dean : Amocate Professor J. WEY ss ANDERSON, 
M. » M. Inst. C.E., M.1I. Mech. E. 
mPtoepectusen and fu Mt partigalare, “oe eiering 
Busineniog Electrical mf vil Engineer- 

ea &, Design 


ing, Naval 1 Arebitecture, Marine 
Mathematics, Physics, 





and Drawing, " 
Chemis et ngs -—acadam 


Borough of 





Aberystwyth. ~~ 


ero Carb 
Pump and Lubrication System: Weight, with™ fly: 
wheel tbration damper, 19 cwt. In Perfect 


to take out and 


es the © and restore the tank at his own 
pense, 


enders, endorsed ‘‘ Tank “Engine,’’ to reach me 
hot later than ‘Monday, the 12th Aen, 1920. : 
JOHN EVANS, 


to 28 
38.—For conditions of 
sannention allowance, fc. call or write to 


of Tuesday, the 6th of April. 





Engines of thie 
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PRINCIPAL CONTENTS OF THIS ISSUE. 





Engineering Progress in March. 
Swiss Rhone-Rhine Canal Scheme. 
The Institution of Naval Architects. 
The Motor Boat Show—No. III. 


Agricultural Tractors in France. 


Locomotive Wheel-Balancing Machine. 


Sympathy : al 
Double-Acting Marine 
The Pas-de-Calais and Nord Coalfields. 

Crank ‘Shaft Turning Machine. 


French Engineering Notes. 


~ Marshal Ney. 
Output. 


Diesel Engines. 














PUBLIC NOTICES 


PUBLIC NOTICES 





The. Committee of Management 
the Benevolent Fund of the INSTITUTION 
OF ivi ENGINEERS _ hereby 
EXTRAORDINARY GENERAL MEE 
Contributors to that Fund, to be held — the Institu- 
tion, Great George-street, Westmins 1, at 
— p.m. on MONDAY, the 12th APR TL, for the 
urpose of appointing a ‘Trustee of the Capital in the 
Ht mn of the late Mr. Anthony George Lyster. 41438 





(jovernment o of Western Aus- 


TRALIA. 
The Agent-General for Western Australia is pre- 
pared to srecelve TENDERS for— 
(a) ONE 7500 K.W. TURB 0-. ALTERNATOR. 
{b) CONDENSING 1 PLANT for the above, 


which are required for an extension to the existing 
Government Power Station at Perth. 
Specifications and forms of Tender are issued 


separately for the Turbo-alternator and for the Con- 
densing Plant. haf may = obtained from the 
Agent-General for estern ener on or after 
Wednesday, 7th Pe i 1920. bona fide 
Tenderer requiring information in addition to that 
contained in the es og a. and Malad to =. = 
sulting Engineers, Messrs. 

Victoria-street, Westminster, ‘eae s 

The charge for either * the tegilitetlona in 
duplicate is £5 5s., and £2 2s. each for any further 

copies. Sums paid for the original specifications (in 
duplicate), but not for further copies, will be re- 
funded on receipt of a bona fide Tender 4 the whole 
of the work i in the 
tions, as the case may be. Cheques (crossed) in pay- 
ment for these specifications must be made payable 
to the Agent-General for Western Australia. 

Sealed Tenders in duplicate, marked ‘‘ Government 
of Western Australia—Tender for Turbo-Alternator ”’ 
and/or ‘‘ Government of Western Australia—Tender 
for Condensing Plant,’’ are to be addressed to the 
Ag pe GENERAL FOR WESTERN ae ee 

t his office, ym House, Strand, London, W.C. 2 
a later than Twelve Noon on 14th May, 1920. 

The Gove do not bind themselves to accept 
the lowest or an der, and ample security will be 
required from "the contractor whose Tender is 
accepted. 4136 








(Cardiganshire County Council. 
TEAM TRACTION HAULIERS. 
FOR. ALE. ONE 8-Ton SPRING Bs oo se 


(‘lyde Lighthouses Trust. 


The Trustees invite INQUIRIES = B seg 


g 500 
self-propelling, speed 5 knots, two sets of buckets 
— and small). 
Further ee s the vessel from Messrs. D 
C. Stevenson, Civil Engineers, 84, George street 
Edinburgh. 
Inquiries for sale or hire to be made of the under 
signed. 


J. F. ANDERSO 
Cler’ 34 - pon 


3876 


137, St. Vincent street, 
Glasgow, 11th March, 1920. 





Rangoon | Port Commissioners. 


WANTED, as CHAIRMAN of the COMMIS- 
SIONERS for ihe PORT of RANGOON, a GENTLE- 
MAN of proved organising ability, with practical 
experience in Business, Railway or Port Administra- 
tion; not over 45 years of age.. Salary to be fixed 
according to qualifications, but to be not less than 
Rs. 3000 with a free house. 


t for five 
Tr 


e 
Applications should addressed, not later than 
the 20th of April, to Messrs. OGILVY, GILLANDERS 
and CO., Sun-court, 67, Cornhill, London, from whom 
further particulars regarding the appointment may be 
obtained. 411 





Borough of Warwick. 
APPOINTMENT OF 
BOROUGH ENGINEER AND SURVEYOR. 
APPLICATIONS are INVITED for the APPOINT- 
MENT of BOROUGH ENGINEER and SURVEYOR. 
The person appointed will be mee to devote his 
whole time to — a of his offi os: 
Applicants m 


h 


SITUATIONS OPEN (cont'nu:> }) 


ANTED, NIGHT SHIFT MA 
SUPERINTENDENT for. large 





nes.— Address, stating 
ag experience, age and malsxy required. aay 
The Engineer Office. 





ANTED, TWO Sound MECHANICAL and ELEC 
TRICAL ENGINEERS, with Cement Works 
experience, for ——_ in British Isles. Salary £500- 
£600, according to qualifications.—Reply to Box 392, 
Willing’s, 125, Strand, London, W.C. 2, 3825 a 





pion Ma os tay FOR DRILLING (1). 
DEMONSTRATOR FOR TURNING AND ae (2). 
DEMO. NSTRATOR FOR FITTING a ). 
Firm bh of Eng- 


of Motor Engineers in Sout 

land invite APPLICATIONS. for the ABOVE 
POSITIONS. Applicants must be reliable, tactful, 
and tho. y experienced. Only real live men who 
have held responsible positions need apply. These are 
staff appointments, and permanent jobs to the right 
80! man. experiance and age must be oem 
—Address, 4099, The Engineer Office. 4099 





Dg an eeeane. ew y Wide Experience in 
Designing and Laying Out Steam and Electrical 
Power Schemes, ” ry Cables, Testing, &c. &c., for 
Textile C ; textile experience a 
strong recommendat n.—Age, experience, and salary 
to Box 10,077, addons Advertising Aseney: Salis- 
bury-square, London E.C. 4, 4118 4 


HIEF ENGINEER REQUIRED for Cement Com- 
pany in ee 
techgical ‘training ty Mill \ Wo rk Experience.. Three 
an 
years’ agreement.—Apply, Box a Leathwait and 
Simmons, 5, Birchin-lane, E.C. 3 P808 a 


INGINEERING PUBLICITY.—WANTED in the 
Advertising and Publicity Department 

Electrical be me ar ee i ASSIS 
n this work.—Apply, 














already had some 
with full particulons — stating salary required, 
4003, The Engineer 4093 a 


UNDRY cnr —WANTED, « Practical and 

energetic MAN to Take Control of a large Iron 
and Brass ane: A ag given to one hav: 
experience in economical production of large and sma. 








experience, and 
‘Applications will be wonted as strictly confidential _— 
dress, 4090, The Engineer Office. 





ENTLEMAN REQUIRED (Not Over Thirty-five), 
preferably with past practical experience in the 


A unique ~— for the fea man to make 
a position for himself in and blished 
concern in ogo Offers will be treated in con- 
fidence. State salary expected, age. and whether 
married, and “sive details of past career, to Box 329, 
c/o Judd’s, 97, Gresham-street, E.C. 2. 4116 a 








‘Young Energetic MECHANICAL ENGI- 
Nei. — good address, REQUIRED by an 
having large — engineering works, 
with pal ne i in pear adhe rm for new mechanical 
work and general = following same throu 
shops and carrying age 
24-30, and single. Write, Z.Z.439, care Deacon’s, 
Leadenhall-street, E.C. 3 41414 








UNIOR ASSISTANT ENGINEER for Chemical 

Works, E. London; .- technica) education and 

some D.O. experience essential.—Address, 4109, The 
Engineer Office. 4109 a 





. by firm of Machine Tool ers and 
turers, for Tyne, Wear, and Tees dis- 
trict. > aires, 4125, The Engineer Office. 4125 a 





TRUCTURAL STEEL WORK OUTSIDE MANA- 
GER oe for _well-known Manchester 
firm, Superintend and be responsible for the 
Running of the Outside Fixing Contracts ; must be a 
ully qualified and practical man, and one having 
held similar position preferred.—Address, 4134, 
Office, 4134 4 











TRUCTURAL STEEL WORK PROGRESS ENGI- 
NEER REQUIRED by well-known Manchester 
firm for Making up gress Lists a drawings and 


tracing materials through shops; drawing office 
experience essential.—Address, 4134, e--E eer 
Office. 41384 4 





=— SUPERINTENDENT REQUIRED by the 
BATTERY CO., Ltd., Bakewell.—Appli- 
pa Sil e ‘JOHN WADDELL, Manager. 3989 a 





ANTED, DRAUGHTSMAN, Experienced in the 
Design of Colliery —— and Surface Plant 

State experience, age and required.—G. R. 

TURNER, Ltd., Langley Mil. Notts. 4058 A 





of the Inetitution et Civil Raatnews. and ed be under 
years 0} 
Salary £375, rising ject to satisfactory service) 
by annual increments of £25 to £450 per annum, 
with free of rent, rates, and taxes. 
Spoteiors. stating age and 
accompanied by copies of not more than three recent 
testimonials, to be sent to me marked outside 











WAGON, by Aveling aoe Eorter. Lid., R 
body i4ft. by 7ft. eels 4ft. diameter 
154in. width, front whesls, sft. 6in. A orag sna by iste, 
width ; rear wheels fitted with brake blocks. 
the Counts Sur- 
veyor’s' Office, High-street, Aberystwyth, where 
Tenders are to be sent by April 17th. 

The highest or other Tender will not acca” - be 


acce) 





()idham Co Corporation Waterworks. 


RS are INVITED for the > apg - 

ONE TORIZDNTAL ENGINE, with 2in. starting 

pave oie, cylinders by 16in. stroke, with 5ft. dia. 
wheel, with governors, ag and cast iron 

Sedolate” 8ft. Sin. long, sates 

with lin. ram, with: necessary 

taps, on ‘stone foundation, Loft. by 2ft. Sin., with 


i: s fen ine 

wink : by eo age 8fit. oo Bag 9in. dia.; 
ves, ga + &e. 

0 ONE CRUSHER Broadben 

Stalybridge,’ with two 5ft. wea. driving soya 

36in. by 7in., with 2lin. jaws. 

The-machinery and crusher to be gp ge by and 

at the expense of the —— tendering. 

For permission to .inspect the achinery and 

sa. pe Biethor stould apply to Mr. Cc, IB Batley, 

— 


Offers fo 
ERNEST PARRY. Com 


Office, Oldham, and sent not later than the oo 





: T Clerk. 
Town Hall, Aberystwyth. owe 4094 


.”. on or before the 27th day of 
April, 1920. 


Conditions of hey ag and dutiesZcan be 
obtained on application 
Personal canvassing will <disquality 
HENRY J. BROWN, 
Town Clerk. 
Warwick, March 30th, 1920. 4161 





SITUATIONS OPEN 





ANTED for Merchant’s Office, Tet age 
in the ACTURE and PURCHASE 





LIGHT bap ate MATERIALS.—Wri Write, stating 
experi: salary uired, 

ao. Meme. Dencon's. Lead -street, "London, CC. 

» ae Works, an ENGI- 

Neeciegied te lethods of Pro- 


M 
detiea eee 4001, The Engineer Office. 40014 





ANTED, ENGINEER, Having First wy A 
Certificate, for shift “work in large Mill, Bir- 
ingham area, to e Charge of all Power Plant, 
ineioding “Steam, Electrical. — raulic, &c.; pre- 
ferably with some experience in the Installation of 
Mill Plant, but not essential; not over 32 years of 
age.—Address, stating age, (fyperience and 
required, 3996, The Engineer Office. _ 3096 a. 











Page Il. 





SITUATIONS OPEN 
Page II. 


SITUATIONS WANTED 
Page II. 


~ MACHINERY, &., WANTED 
Page II. 


FOR SALE, 
Pages III., VIII., and CXIV. 


AUCTIONS, 
Pages VIII. and CXVIII. - 


PREMISES TO LET OR WANTED 
Page ‘CXVIII. 


WORK WANTED, Pages CXIV. & CXVILI. 
AGENCIES, Pasge Il. 
MISCELLANEOUS, Page II. 


For Advertisement Rates see 
paqe 351, col. I. 





MUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXVII. 





gene Pigg ge ola REQUIRED, on Commission - 











onan ie caning LP cen da tl 












TEE SNSIB NES 





SITUATIONS CPms (pentane) 





WASTED RAUGHTSMAN for Marine E 
ing Works on the North-East Coast.—A: 
age, experience, and 





salary uired. 4100, ‘The good knowledge of 
——_ a SRY aE ata 
‘per th for 
= 


vee TELY for Oi 


hecring’ Materins 
se for the son Nea. aR, 
furnished 





——_- JIG and TOOL DESIGNERS for Motor 
Parts, =. district.— Address, stating ex- 
The Engineer 


erence, age and required, 3940, 
$940 a 
S'S fag tooo JUNIOR DRAUGHTSMAN, 
Small Stationary Petrol 
fost hea 
im 
required, 
Works, Guna 





Accus- 
Work ; 
< drawings of combined lighting, pump- 
sets. ace stating age and salary 
BBER. Ltd.. “Cuureh aeme 





MECHANICAL CRSA Pre- 

ferably with experience in Centrifugal Pump and 

Condensing Plant Design. State age, salary and 
4152, The Engineer ne 

A 


Wann ONE or TWO Experienced paatone. 
ae ac to Steam a & d General 


ork.—Reply, Be ae re- 

and full iculars of experience, Pes 

: and CO., Ltd., Broadoaks fron . Chester- 
field, marking envelope ** Draughtsman.” °4108 A 


ANTED, TWO ra of Mil Plant 7 
° 








the third quarters 
iy. eta SS 


+ Queen-street- 





Ha ee tor edhe mae man.—Address, 4084, 








ANTED, CHARGS HAND for Antqmaatie Section 

with large Commercial Vehicle Manufac- 
turere ‘in the North ; must be used to P. + EE 
Cle fs Herbert and Gridley 


Acme, 
Address, stating previous experience, age o S yvid 
required, 4032, The Engineer 


JANTED, CAPSTAN SETTER, Used to Herbert 
Machines, for Commercial Vehicle Manufac- 

turers in the > North. —Address, stating previous ex- 
peciegen. age and salary required, 4034, The — 
4034 A 





Burma, 
aS Rs age 
Engi- 


FroREMAN ait WANTED for Small Iror Tron 


ena, oe SHOP of 
m district ; 


ENGINEERS. 
each with £5000 to £10,000, ene Ag 


for Services and Capital in Established and 
Profitable 


a. BUSINESSES. 
WHEATLEY KIRK, PRICE & C0., 


46, Watling Street, LONDON, E.O. 4. 


PD gg ts oye : PARTERenE SOUGHT by 
Gentleman of good education, with few tho panen 
capital. engineering experience, in Sound Man 
ing Undertaking in in er near London.—Address, P7883, 
The Engineer 0: P783 © 





Persona} 

.B Be. (Hong,) 

- &c., 8-10, a 
Bo eel Liverpool. tod 





TPstnnGbs » B.Sc., and oe 


“he NATIONS att 
anit GaNbi int Sir | #235? pena 


anon ence. bee monet at nen pred sie 
time.—39, victoria. toria-street, t Westaninster, 5.W. 20107 . 





] RESIN ETON. Panga sb = gk TUTORS, — 
rses in Mechanical Engineering, algo 
A.M.LC.E. A.M.LM.E. Introductory Course in 
Fegineers Mathematics, Mechanics. 
xford-road, Manchester. : 





and 





ECH. ENGINEER (M.I.C.E.), Resident Black- 
heath, about to start a drawing-office business 

fer production and supply of tent, tract 
Drawings, Tracings, Prints, &c., WISHES to MEET 
as P. R experienced Engineer with £200 on ale 


do 

‘Advertiser will provide ® 

similar amount, and will share work, expenditure, 
and profitsjeuqaily. — Address, 4129, The Engineer ee no oe. 
c 


ARTNERSHIPS and ACTIVE DIRECTORSHIPS 
FO A in Mechanical, Constructional, Elec- 
&c., for Clients with technical ex: 











in Laying Down of Mill Plan 

getting out arrangements and Alterations to Plant 

and Buildings ; used to working from Rough Sketches, 

and capable of Making Working Drawings for 

Machine Shop; Birmingham area.—Address, stating 
lence and salary weuaieed, 3997, The Engi- 

meer Office. 3097 a 


ANTED, YOUNG STRUCTURAL opayaNte. 
MAN, preferably with previous experience in 

Estimating. Apel. stati age, experience and 
salary desired, to RBERT MORRIS, Lid., Lo 

boroug: $980 a 





Wy saree. Competent MECHANIC for a Colliery 
Sout! Wales.—Ad stating wages 

required and ees ‘only of testimonials, 3972, ‘The 
Encinesr Office 8972 a 


INGINEER WANTED at Chase Farm Schools 
e Charge of and 





saree wii 


to be made te SUPERINTENDEN 





= DRAUGHTSMAN for Old-established Firm 
Electrical and Mechanical E — 


ee experience in jesign, 

and D.C., a 2 to 300 H.P. State particu 

larly experience, al o merrins. and salary 

expected. —Addtem, 4 4108, The Engineer 0: Maes 
A 


DRAUGHTSMAN REQUIRED with Com- 
perience, for 
be able 











also @ references, to the 
ae a, BRASS CO., St. ‘David's Wharf. ra 
wall, London. P7938 
D*6x. Coal, sHandling, and Washing Plants, 
fauling and Winding 


na meg ty age, experience, and salary 
required, 4126. The Engineer Office. 4126 4 


RAUGHTSMAN WANTED, Eepeeoes i Rail- 





— : with Experience in 








UGHTSMAN WANTED, with Knowledge ‘of 

Envelope Machine Construction and General 
Shop Work.—Address, stating age, full particulars, 
and qualifications and salary required, 4124, The 
Engineer Office. 4124 a 


UGHTSMAN WANTED.—YOUNG MAN, with 

good Mechanical Training, WANTED for Jigs, 
Tools. and Standardisation.—Apply, stating age 
ce, and salary, to Works M: Messrs 

-- a and CO., Ltd., St. Ann’s cre 








UGHTSMEN REQUIRED for Leicester and 

ore fully experienced in the Design and 
Erection team and Water Heating Plants, &c.; 
€xcellent opening for suitable men.—Apply by letter 
} YOUNG, 4 AUSTEN and YOUNG, Advisory Engi- 
and Contractors in Heating and —- 
Tipesiock-atrect. Leicester. 


UGHTSMEN WANTED, Experienced on Heavy 

Steam or Oil Engine Detail Work, for the North 

t Coast.—Address, stating age, experience, and 
expected, 4104, The Engineer Office. 4104 4 





ntti ‘a 


TTER-ENGINEER of Good EGuoation and ae 
perience REQUIRED by modern Rota: 

Cement Works; must be able to operate —. cay 
out heavy repairs, and have knowledge of Steam 
Engines and Electrical 3; age 30-35; must 
be keen, and eventually of taking ae of 
entire plant; preference to ex-Service m 
ames salary 0 per “punum.—Address, “4127, | BP 

e 





preg gee Heal from "£1000" to "£20,000.—~GILB RT 
and PRATT. 18, Walbrook, London, E.C.4. 20150 


PA or POSITION OF he 
WANTED by Gentleman, aged 24; educated a 
Harrow and retired Guard’s Officer.—Address, Prit, 
The Engineer Office. P774 








MISCELLANEOUS 





A MANUFACTURER WANTED, Open to ASSIST 
a PATENTEE to place a Regd. Pattern Sauce- 
pan Set on the market.—Particulars, F., 150, pr 
lane, Wandsworth. P791 





LFRED GRAHAM and CO., St. Andrew's Works, 
€rofton Park, 8.E. 4, have MANUFACTURING 
FACILITIES for pontestion upon a ~~ uantity basis of 
Electrical and Mechanical Devices. xtensive works, 
up-to-date plant, and competent supervisory staff. 
INQUIRIES. INVITED. 4121 1 








ATTERNMAKERS (ENGINEERS), PERMAN- 
ENCY for cupepie man; £4 19s. for 47 hours.— 

P.J. SMITH, . Wynyatt-street, E.0.1. 4037 4 
a Brel am tiemen m c, ln Rs i 
TRUCTURAL "STEEL WORK ERECTOR ang: 

enced) WANTED for well-known Manches 

able to undertake the Erection of 

mnder contract.—Address, with full de 

Engineer Office. 


LERICAL ASSISTANT WANTED for Civil Engi- 
neer’s Office; thorough knowledge of costing, 
estimating, ties ; bl ducti 
correspondence office routine.—Write, 
stating age, experience, and salary required, to Box 
ve 5 rv, es ee and Nightingale, Aer Offices. aver 
pool. A 











SITUATIONS WANTED 





UYING ENGINEER, SHORTLY AT LIBERTY 
to TAKE UP NEW POSITION: twenty years’ 

very special experience; used to supervising large 

undertaking. 

Address, P750, The Engineer Office. P750 B 


c* yIL ENGINEER, Age 40, Shortly Disengaged. 
pag om APPOINTMENT with Waterworks or 
Latin-America; 3 years’ war 
ons ‘R.E.. intaly 0.c. Filtration “and Chlorination 
on one of the fronts. pasusie nce—general 
home and abroad; pipe lines, reservoirs, mechan ical 
and sand filters and age chlorination methods ; 
several years’ experience in water treatment for indus- 
trial use. Considerable experience in deep-well 
boring for water and oil. Accustomed to work with 
analytical staff. Reports, consulting or construction 
work undertaken 
Address, P741, The Engineer Office. P741 B 


INGINEER, at Present Chief Draughtsman in 

large industrial district, DESIRES SIMILAR 
SITUATION or RESPONSIBLE POST on Com- 
mercial or Works Side, preferably in London; 
exceptional experience, factory, mechanical, marine, 
administrative.-—Address, P3803, The Engineer Office. 











RAUGHTSMEN.—WANTED, for Coventry, TWO 
SENIOR DRAUGHTSMEN, experienced in Lay- 
out of large works, Power Plants and General Industrial 
es 5 Electrical knowledge a recommenda- 
cellent opportunities for the right men.— 
Watie arth full details of experience and training, 
salary required, 3780 The Engineer 7. 
0 A 


EADING DRAUGHTSMAN, Preferably Exper - 
enced Aerial Ropeways, Cranes or similar 

work. State full particulars of experience, age, 
salary, &c.— Address, 3946, The Engineer — 
= 








EADING DRAUGHTSMAN REQUIRED; Full¥ 
—— with Design of Mining Plant, ‘Engines. 
Haulages an bie to fill position of 
_— One hg State salary required and full par- 
ticulars.— Address, 4150, The Engineer Office. 4150 a 


| ee DRAUGHTSMAN REQUIRED for Large 

Electrical and Mechanical Engineering Works in 

me] district; only those with experience in 

Factory ‘Lay-out and Machine Tool Equip 

—_ ag apply.— Write, stating fullest details, age, 

salary required, to “‘P,” Box 1053 Sell’s 
Ravertinins Offices, Fleet-street, E.C. 4. 4132 a 


WANTED. 

EISFORCED CONCRETE.—The BRITISH REIN 
FORCED CONCRETE _ ENGINEERING 9. 
Ltd., 1, Dickinson-street, Manchester, have VA- 
CANCIES for fully experienced DRAUGHTSMEN.— | 
Applications, stating experience, age, and salary re 

quired, should be addressed to the nes 
79 A 











EVERAL First-class JIG and TOOL DESIGNERS 
RE no — -—Apply, stating age, meee ond 
8 


NGINEER, Scientitic Education, Over 34 Years 
designing of chemical plant, especial)y ammonia- 
soda works ( free from any agreements), W. 
HIGH POSITION as CONSULTANT with large 
chemical or techn: firms. 
LLHAAS, a, 
, Cheshire, 


Please address, H. A. 
Peach-road, . Hartford, ord, Northwich, 


INGINEER (26), 7 Years ans and a also 
peg of erection and maintenance of fac 
plant, aval cer, not afraid of work. SHEKS 
POStTION with of Constructional Engineers.— 
Address, P804, The Engineer Office. P804 B 


ett (35) of tonaue reer as ae. 
ENTATIVE r of Raw Materials an: 


Work in Course of p Ber ome on Tyneside and N. ae 
Coast.—Adi adres, P786, The Engineer Office. pres 
B 


X-WORKS OFFICER, Good Technical Qualifica- 
d technical French 


tions, good French an scholar, 
DESIRES "ENGAGEMENT as Assistant Engineer — 
firm i Civil a on Works, at home or ab 
— . P742, Th Offce, P742 8 


ECHANICAL ENGINEER, Age 40, ——— 
GAGEMENT as et eo ; 
sibil Fie 


Raine and abroad ; 


organi: 
moe ny gas plants, aircraft, &c. — Address, P800, The 
Engineer Office. P3800 B 


y poene. MANAGER, Age 40, 24 Years’ War Work 
ortugal, considerable experience in modern 
bi crane work, a. upkeep and drawing- 
office, used te the of men, DESIRES 
“IMILAR POSITION.—Address, 805, ‘The Engineer 
ice. 


























salary ired, to Labour _ 
MOTORS. 1 Ltd. Gorton, Manchester 4041 a 


reenaL DRAUGHTSMEN REQUIRED. 
State qualifications and experience.— 
BRIDGE CO., Ltd. Darlington, a 

A 


OOoL ——— REQUIRED, Accustomed to 
Press T Jigs, and Fixtures for small parts 
for large ware in London district ; none but efficient 
and — men need apply—Write, stating age, 
experience, and salary required. to “* T,’’ Box 1052, 
Bell's Advertising Offices, Fleet-street, E.C. 4. 5 
4131 A 











ANTED AT ONCE, First-class FOREMAN, to 
Take Charge of Ironfoundry and smali Brass- 
foundry, employing about 60 hands; must be accus- 
tomed to production of good quality mixed output 
up to 5 tons in he be able to o give Close Costs 
ior Estimating and secure imum Production 
on day or Saunt systems. Strict disciplinarian 
and able to handle labour Setfeliy ge satisfac- 
torily.—Addtess, with three in confidence, 

salary required, 3941, The. Eusinens (og 

41 





RAUGHTSMAN (Mech. anion), WANTS 

POST, London preferred ; technical PR BRL ig 

<write, B. 3. it. Old Park Villas, Pa Ty 
B 





M TRACER, with Some Experience, SEEKS 
SITUATION in Engineer’s Drawing-office ; speci- 
mens of work can be shown.—Write, No} MONTAGUE, 
29, Cambridge-read, Wanstead, E. 11. P795 


NV ECHANICAL Srp grea rl (30). ape 
enced, theoretical ant 2 Eesbop. it 


years general engineering selfs" “and 
detail drawings for oes: : “pos ON W. 
P810, The Engineer at Ofc. 





above capaeity.—Address, 





INGINEER (FITTER), Demobbed Recently. Age 24, 
SEEKS EMPLOYMENT, 7 years’ experience 
with Crompton ant Co., Chelmstord.—Address, head 

The Engineer Office P797 


OMMERCIAL Fat gps Bn eg Proficient. Ger- 
t shorthand -typist, 


RE POINTMENT, 


“ DEM 2D," 1 
P755 B 





NQUIRIES SOLICITED for all Classes Finest 
BELGIAN FOUNDRY DS; prompt de 
livery.—Write, ‘‘ EXPORTATEUR,” ‘178, Rue Wash- 
ington, Ixelles, Brussels. 4096 1 





0 MERCHANTS, SHIPPING, and ENGINEERING 
finished materials, mining 
tracts supervised while in 

enced On ae Engineer 
to ENTERTAIN additional 
dress, P583, The Engineer Office. 





bee ae oa es into CHINESE, Vice 
versa ; oderate term’.—Apply to Technical 
Smenaiotes, 5 L. TIE, 36, Bernard-street, toe 


square, 
Wy *az=p, a FIRM with Up-to-date Plant to Take 
on the MANUFACTURE of 500 OIL ENGINES 
of 25-30 H.P.—Address, 4086, The Engineer = 
I 


ANTED, IRONFOUNDERS to UNDERTAKE 
Py megs vom: of CASTINGS weighing from 
from purchasers’ own patterns.—Address, 

3653, *rhenginesr 0 Office. 3653 1 











W4n = ok t Throw Away Your OLD GLAZED 
ACINGS, Send them to us 

lid. per poued B for them. 

you 


wish.—Send vostca 
H. REID, 9, Billiter-square, London, E.C. 4059 1 





AGENCIES 





for -established Midland 
stating age, 


turnover, and 
— 
“P7908 D 


y magteeet 
AGENT WANTED 
FOR THE SALE OF 


Manufacturers. “Eeoly. in contidence 
experience, ground covered, 
wages réquired.— Address, P798. 





condition. 


Soft. doen or nearest.—Address, 8784, 
Office. 


when can be seen 
tising aeeeey, Ltd.. 


MACHINERY, &e., WANTED 


We cEna AMMONIA COMPRESSION gh 
pee tg * SET. A it 
without condenser and 


24 hours, with or 
PAE, tate full Sattiniclars. dimensions, 
make, price, also where it can be inspected, Messrg 
EE and CO., Ltd., Pngineering Depart. 
ment, York, 4153 F 








Wiewor ES, Electrically Driven, for repeat 
Kn (deep-level gold mines), WANTED. 
acturers kindly communicate with Dompans : 
E ——- at. raga in England.—Address, 4160, 
The Engineer Office. 4160 ¥ 





‘ANTED, Good Double- auied Second-hand BE AM 
and ANGLE BENDE R, belt driven, to 
straighten beams up to 10in. mf Sin. ty more, with 
bochental punch. one Ce vi angle cropper pre. 
good second-hand set PLATE BENDING 
ROLLS, suiprera type, up 3 lin. plate, length of 
rolls to take plates minimum 16ft., larger preferred, 
open ended.—Z. M. 324, care Deacon's, dagenb hall. 
street, B.C, 8967 1 ¥ 
ANTED, MODERN HORIZONTAI ENGINE, 
tandem compound, or simple, to develop 180 I.HP" 
with steam 80 1b. at stop valve.—Address with full 
ulars as ‘ed price and overall length, 3936 The 
Engineer Office 393 








Warez. New or Second-hand , EBARING 
MACHINE, to cut 4in, leng 

blades about 24in.: gap at least 18in. Poo Full 

particulars, with "peion, stating qe uickest delivery, to 
* SHEARS,” c/o Tayler’s, 30, Fleet-street, ain. 





D, ONE or TWO PNEUMATIC SMITHY 
penton soe, bi as a Com- 


cwt, 
capacity.—Address, 4046, tors nginese 0 
4046 F 


yy sere. P. NG, elon DRILLING 
and ‘TAPPING ‘MACHINES 

LATHE and other MACHINE 
Lame red representative is at eaaieed 





African 
in England to 





“inspect ai 
in a ——- to give conte delivery are requested to 
communicate. 


—Address, 4159, The aainesr™ =, 





ANTED, Second-hand 710-TON ELECTRIC 
OVERHEAD TRAVELLING CRANE, 50-60it, 


span, fitted with continuous or A.C. motors. in good 
Please state full particulars and price.— 
Office. 3004 r 


Address, 3904, The Engineer 





WANTED, SHEET IRON. 

oft. long. 2ft. 6in. wide, 19 gauge, or as near width 
and gauge as possible, 

A. T. RALPHS (Leeds), Ltd., 


ROSEVILLE-ROAD, LEEDS, 785 F 





ANTED, SURFACE arte op Capable of 
dealing with $200 Ib. 000 Ib. of exhaus 
team per hour; also suitable < CIRCUL ATING PUMP 


we 


for same.—Apply, REUKITT and SONS, Ltd., Hull. 


4122 ¥ 





bet ie oo OOS 00 Cotes ae WAXIED.,.2-Motor 10-Ton, OVERHEAD ELEC 
D.C 


C TRAVELLING CRANE, 220 volts 
Engineer 
3764 F 





ANTED, 4 TONS Sout a Gaaitty, 3 yo CASTINGS 
Weekly ; weight 5 lb. Sewt.; suitable 
work ; tielivered ioe Counties.— 
Engineer Office. 4087 F 





TIME RECORDER WANTED. State Price and 
—Box T. R., Smith’s Adver- 
#06, Fleet-street, London, E. ~ 1, 





>} ICE & REFRIGERATING 
MACHINERY 


(FIRM OR PRIVATE PERSON); 


Preferably acquainted with these Engine 
the Trade therewith. 


Address, with full particulars, P7 





The 


CORNISH BOILER 


(SMALL) 
or LARGE-DIAMETER 


UPRIGHT BOILER. 
MIDGLEY, 


Builder, KEIGHLEY. P796 F 





P7380 D 





Ae. Old-established epg A COMPANY 
having London Offices is PREPARED to UNDER- 

TAKE a good AGENCY for LONDON and district.— 

Address, 3886, The Engineer Office.g 3886 D 





aa ECTRICAL and MECHANICAL ENGINEER, 
4 


Engineer Office. NE 
nus 19) 


capac’ 
ro nom for both, 


2tin. dia.: Hi 
Pr be arrange’ 


3-Ton ELECTRIC bh. gt ng CRANE, ee 


itahl 





ak. 4in. or about, 


possib: 4 
pons Two-stage COMPRESSOR, direct motor driven. 
y 350-500 cub. ft. of air at 110 Ib. pressure ; 


440 D.C. 
ONE BOLT FORGING MAINE. to work up to 
orsfall -_ Ajax preferred 


ice to 
Address, M08a The J Engineer Office. 4082 r 





A.M.L.C.E., with offices in the — End of 
London and Show-rooms necessary, EN to 
REPRESENT a first-class firm in .any y Ringineerine 


PATENTS. 





Commodity ; excellent engineering connection.— 
Address, P799, The Engineer Office. P799 D 





ZIRST-CLASS AGENTS REQUIRED 
for Handling Sale of 5 B.H.P. Two- 
stroke PARAFFIN ENGINE for Agricul- 
tural Work, Lighting, Pumping Sets, 
Motor Boats, &c. New type very reliable. 
Manufactured masse production in U.K. 
Selling prices 25 rer cent. lower than 
competitors in U.K. and America. Agents 
to be prepared to guarantee minimum 
annual purchases and to give banking 
references. Agents required for home, 
colonial and foreign markets, including 
U S.A. 
Address, 3988, The Engineer Office. 
3988 D 


Pp 





NFLUENTIAS, and. Reliable, Firm, with 
Png ‘on an or’ 
en nT ee dct DESIRES 


an - 
buildings, 
IMPROVE 


CO., 
street, 


HE PROPRIETOR of mg ag PATENT No. 


- TEN 
practical working in Great Britain.—All inquiries to 
ressed “ag SIN 


ER, 29, So. Salle-street, 


be add. 
Chicago, Illinois 4007 H 





HE PROPRIETORS of BRITISH PATENTS Nos. 
need at 1914 and ig of 1915, for “* Automatic 
DESIRE ENTER into NEGOTIA- 


F 
he SALE of the PATENT RIGHTS 
f of LICENCES to MANUFA 
Suites to be ‘add ressed to D, 


Y 
Agents, 11 and 12, Bouthainpton- 
London, W.C. 2. 985 H 


IN SLIDE- REST AND RE- 
VoL LATHES, No. 3076 of 1915. 

a?) of the above PATENT is DESTROUS 
of GING by Li SE_or O WISE 
reasonable or the and 

RCIAL LO. of the TION. 
articulars address RBERT map AN and 
Patent Ages. 81 and 3 Ye 


trand, W.C. 2, London 











Collieries D 
SELLING GENCY. for first-class 
= exchanged.—Address, 3943, 





biggie IMMEDIATELY for tIronfoundry in 

pe Riding of Yorkshire, making Grey = 
Castings, Young, Energetic FOREMAN, used 

types of Moulding must be cupele 


latest Machines ; 

of+getting utmost output. State’ age previous ex- |, 
and salary required.—Address, 4155, The | ence, 
Office, 2 4155 A 


AWING-OFFICE QUANTITIES CLERK RE- 
UIRED by London Constructional Engineers 
uling Quantities from Working Drawings.— 

. in strict confidence, s' er previous experi- 
,age Oe. — en bere 








ANTED, an-AGENCY in ITALY for ELECTRICAL 
MACHINERY and APPLIANOES of all sorts 
Anglo-Italian Sneiseer ; $ lent ref both 


erences 
England and Italy. * 
RINALDO rota teeta FRAN 
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iv., &c. 
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MARCH. 


London Traffic. 


THE appointment of a London Traffic 
Authority, this time under the Minister of Transport, 
has once more been recommended. Over sixty years 
ago—in 1855—a Select. Committee, appointed to 
inquire into the state and condition of the several 
communications to and in the Metropolis, recognised 
that a central authority, with wide jurisdiction and 
possessing sufficient powers, was required. In 1901 
a joint Select Committee considered that there should 
be a more direct control and supervision ‘of all pro- 
jects for underground railways. Then came, in 
February, 1903, the appointment of the Royal Com- 
mission whose monumental report, dated June 26th, 
1905, recommended the establishment of a London 
Traffic Board. Except the appointment by the 
Board of Trade of an officer to keep up the data 
obtained by the Royal Commission, practically 
nothing has been done in the matter. It has now 
been revived by a Committee, appointed last Novem- 
ber, partly as a sequel.to the Select Committee on 
Transport (Metropolitan Area) appointed in May, 
1919, partly because of the demand of the London 
Electric Railways Company for powers to raise its 
fares and partly as a corollary to the creation of a 
Ministry of Transport. This latest Committee’s 
report was issued on the 25th of the month, and a 
statutory authority of three members and a secretary 
was therein recommended unanimously. The prospects 
of the appointment of a London Traffic Board would 
appear to be now unusually bright, as the Committee, 
jn its inquiries, had the assistance of a technical com- 
mittee representative of ail interests, the members 
of which applied themselves diligently to the close 
and discriminating study of the problem. The main 
Committee, if it obtains no other result, can at least 
claim that it has brought into effective co-operation 
conflicting agencies which, in the past, have shown a 
tendency to regard each other as uncompromising 
competitors whose differing points of view seemed 
incapable of adjustment. 


Railway Congestion and the Eight Hours’ Day. 


THERE is undoubtedly, as a result of the 
introduction of the railway eight hours’ day, a scarcity 
of engine drivers,and to a smaller degree an insufficient 
supply of locomotive power. Combined with this 
feature there is an increased freight traffic, and the 
total result is a big demand on enginemen. On 
January 7th a Lancashire and Yorkshire driver at 
Wakefield refused, after being on duty 7h. 5 min., 
to relieve a driver who had already worked 8 hours. 
The result was that the latter and his mate were on 
duty 12 h. 30 min., es compared with 9 h. 50 min. 
which the other man and his fireman would have 
worked had they done as instructed. The disobedient 
driver was therefore suspended for one day. The 
enginemen at Wakefield and the neighbouring shed 
at Normanton intimated, as a consequence, that 
unless the suspension was cancelled they would come 
out on strike. The man saw the authorities in Man- 
chester the following week, but as the punishment 
stood the men ceased work on Sunday, the 2lst, of 
the month. On Thursday, the 25th, a settlement was 
arrived at ; the record against the man was expunged 
on his giving an assurance to his shed foreman that 
the action he took was not in defiance of discipline. 
Tn the various references in the Press to this incident 
mention has been made of the “control.’’ This is 
an office which is in communication with all the 
stations, sidings, engine sheds, &c., on the line, and 
regulates the loading and running of freight trains 
so as to ensure their full loading and quick movement 
over the line. The same office also watches the train- 
men’s time on duty and arranges for their relief in 
case they are unlikely to reach their destination 
within a reasonable turn of duty. The men at Wake- 
field have complained of the working of the control 
system, and that they appear to have some cause for 
this complaint is suggested by the third and last 
paragraph of the settlement, which said: “‘ Having 
in view the desirability of securing smooth and effi- 
cient working through the control system, a committee 
of representatives of the company and of the:men will 
be set up forthwith.” 


The African Flight. 


THE Cairo-Cape air route, prepared by the 
Air Ministry with very-considerable labour and cost, 
has so far proved a perilous one for the machines 





which have attempted to traverse it. Five separate 
efforts to complete the journey through the length of 
Africa have recently been made, but only in, one case 
have the pilots succeeded in reaching their destination 
by air, and in this case three different aeroplanes were 
used to complete the flight. The successful aviators 
were two South African officers of the Royal Air 
Force, Lieut.-Col. van Ryneveld and Capt. Brand. 
Leaving Brooklands on February 4th on a Viekers- 
Vimy machine, they reached Cairo on February 9th, 
and on the next day set off on a non-stop flight to 
Khartum. The machine, however, crashed at Wadi 
Halfa. The pilots, being unhurt, salved their 
engines and returned to Cairo. Another Vickers- 
Vimy machine was secured, and was fitted with the 
engines of the first. On February 22nd the pilots 
left Cairo for the second time, and after encountering 
considerable difficulties from weather and other 
causes, reached Bulawayo on March 5th. On the 
following day, when on the point of leaving for 
Pretoria, the machine crashed. Ayain the pilots 
escaped injury. Still determined to complete the 
journey, they awaited the arrival from Pretoria of a 
third machine, a de Havilland. On March 17th they 
resumed their journey, and on the 20th they arrived 
at Cape Town., The total length of the flight from 
Cairo to the Cape was 5206 miles. Of the other 
machines which have attempted the journey, all 
crashed after completing in some cases but a, short 
distance and in others quite a considerable portion. 
In no case, however, were any of the occupants 
seriously hurt, but in all, the attempt was given up. 
The difficulties attending the Trans-African flight 
are very great, for not only are the landing grounds 
in general still in a crude state, but the extreme 
variations of climatic conditions met with are excep- 
tionally trying to the aviators themselves, and still 
more so to their machines. 


Exchange Rate. 


Towarps the end of the month the value of 
the franc fell to the lowest point it had ever reached. 
At one moment the rate exceeded 57f. to the pound 
sterling. The effect of this ‘‘ collapse ” in France was 
to increase the feeling of apprehension which gave 
way to despondency. The situation has been so 
seriously complicated by the impossibility of getting 
any immediate indemnity from Germany, either in 
money or in material, that it is difficult to see how 
anything can be done to save the country from a 
erisis. It fortunately possesses remarkable recupera- 
tive powers from the fact that its potential wealth, 
as represented by its natural resources, has been 
enormously increased, and there is every indication 
that in time France will become again one of the most 
prosperous countries in Europe. The utilisation of 
these resources necessitates a considerable amount 
of preparation, and as the task of reconstruction is 
absorbing so much money and energy, it follows that 
the country will for a long while to come be engaged 
upon a work that will not be immediately productive. 
Meanwhile industries must be developed, railways 
reconstructed and repaired after a strenuous war 
service, and agriculture must be carried out on a more 
intensive scale; and while these efforts are being 
made the country is obliged to purchase heavily 
abroad, and is unable to export sufficiently to reduce 
the balance against it to any considerable extent. 
The risk of France being paralysed by the exchange 
for a long time to come is therefore very great, and 
is obviously to the detriment of other countries, 
which must find their exports to France considerably 
restricted by the difficulties of paying with a depre- 
ciated currency. The negotiations entered into with 
the Allies in the hope that some sort of credit system 
would be established to enable France to tide over the 
crisis have so far failed to give definite results, 
although a Commission is still investigating the 
matter. There are many difficulties ip the way of 
carrying out an arrangement of the kind which cannot 
have a general application, but if Governments fail 
in their efforts to solve this economical problem there 
would appear a possibility of traders instituting 
systems of credits themselves. It is to the interest 
both of Britain and France that business relations 
should be established on a more stable basis. 


Railway Electrification. 


Dvurine the inception of the Ministry of 
Transport, railway electrification was freely advo- 
cated by responsible ministers as the panacea for 
many of the existing evils of our transport system. 
An acceptable, if somewhat tardy, first step in the 
Government plans is the announcement. contained in 
last week’s issue of THE ENGINEER of the formation 





of an expert committee to advise what regulations 
are necessary to ensure that the future electrification 
of the railways shall be carried out to the best advan- 
tage, more particularly as regards uniformity of 
equipment. In the meantime the congestion on 
sub irban railways has reached. very acute stage, 
an.the railway companies, unanimous in their policy 
for further electrification. of these lines, blame the 
Government for delaying their schemes. The com- 
panies claim that, with the present. indefinite policy 
of the Government as regards the future. of the rail- 
ways, it is impossible to incur the large expenditure 
involved in further electrification of the lines unless 
the Government guarantees the capital.. Apart from 
that question, if the Government is delaying action 
pending the findings of the present Committee, it is 
to be hoped that, while that Committee is admirably 
constituted to consider all. aspects of railway elec- 
trification, both for the present and for the future, 
its attention will be confined in the first place 
to the more urgent and less contentious problem of 
suburban electrification. 


Charges for London Water. 


Berore the Act which brought into being 
the Metropolitan Water Board had passed through 
Parliament it was recognised that there would be a 
deficit in working as soon as the flat rate charge of 
5 per cent. was put into operation. Clauses had 
been inserted in the Bill which made such a state of 
affairs inevitable. The ioss, it is true, was at first 
small, but it has grown to such alarming proportions 
that the Board has during the month been seriously 
considering its position. The method by which the 
deficiency has hitherto been met has been by~the 
levying of precepts on local authorities within the 
supply area, the local authorities recouping them- 
selves by making a water charge on all ratepayers, 
the charge being included in the demands for other 
rates and collected with them. It is, of course, much 
too late to express regret now, but we cannot help 
saying that if only the water companies had been let 
alone, the present trouble would never have arisen. 
It is quite possible even that enough reserve would 
have been put by to tide over the present “rainy 
day ” of increased prices of coal, labour, &e. At any 
rate, we venture to suggest that no such heavy 
increases in water charges as are now in contemplation 
would have been found: necessary. The insolvency 
of the Water Board is soon to become even ‘more 
serious than it is now, since in the immediate future 
it will be necessary to begin to pay off the original 
debt of purchase. The estimated deficiency for the 
financial year 1919-20 was £756,000. The annual 
contribution towards the Acquisition Sinking Fund, 
when it is brought into being, which will be in 1923, 
will be £144,000, so that there is every reason to 
anticipate that if the charges were to remain as they 
are there would in a year or two—possibly sooner— 
be an annual deficiency of £1,000,000 or so. To 
consider the whole matter the Board instructed its 
Special Administrative Committee to go thoroughly 
into uhe question, and it discussed the report of that 
body early in the month. The two main alterations 
proposed are that the rate of charges should be 
increased from 5 to 64 per cent. on the rateable value, 
and that there should be levied on ail ratepayers; 
whether water consumers or not, a special rate of Id 
in the £1, the sum resulting from that levy to be ear- 
marked, apparently, for the repayment of the capital 
debt. That rate, it may be said, would produce on 
the rateable value, which exceeds £57,000,000, a 
yearly sum in excess of £237,500, or nearly £100,000 
more than is required to meet the yearly contribution 
to the Acquisition Sinking Fund. In spite of these 
alterations, it is proposed still to continue the power 
to levy precepts, in case, even with the additional 
revenue, the two ends fail to meet. 


London County Council Tramways. 


THE fact that the London County Council 
Tramways had, as the result of the past year’s work- 
ing, finally come upon the rates was revealed during 
the month.. It must be admitted that it was a con- 
summation that was not unlooked for. Starting with 
an enormous first cost of the lines, and with much of 
that insouciance which is so frequently displayed in 
municipal undertakings, the Council’s tramways 
have proved a miserable failure, financially, from start 
to finish. It was a not unnatural result of an attempt 
made to combine. high first cost with absurdly low 
charges for fares. It is true that in the first years 
some payments in relief of the rates were, with much 
self-congratulation, made. But no such payments 
should have been made, for there was at that time no 
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provision whatever for renewals. Even when! the 
need for such provision was brought forcibly to the 


notice of the Council, it refused to lay by more than 


two-thirds of a penny per car mile. Nor did it always 
earn enough to put aside even that inadequate amount: 
In consequence, both the renewals and special reserve 
Funds are now extinguished, and there still remains 
an estimated deficit of nearly £137,000. It is quite 
possible that when the final figures for the year become 
available that estimate may be found to err on the 
wrong side ; it is an unhappy way that the estimates 
of the County Councils Highways Committee have. 
There is the deficit’ mentioned, moreover, ‘in spite of 
the fact that the fares were raised during ‘the year. 
Furthermore, it has, unhappily, to be recorded that, 
even with fares still further raised so as to’ bring them 
as near as is practicable to the statutory maximum 
charge, and by lessening the distances to which 
workmen can be ¢arried for given fares, the estimated 
deficiency for the coming year is something like 
£600,000. Then, as a partial palliative, it is suggested 
that there shall be a rearrangement on the method 
of paying the standing debt charges, and that 
renewals shall be paid out of capital for the next 
twelve years, the money ‘borrowed tobe repaid in 
twelve years. Even if these proposals, which only, 
after all; defer payment till some future dates, 
receive sanction, there would still be an estimated 
deficiency of nearly £300,000 on this year’s—1920-21 
—working. Finally, it issuggested that the tramways 
shall be brought into line with the railways and the 
fares raised up to a maximum of 50 per cent. in excess 
of the present maximum statutory charges. Under 
the new charges without this added percentage 
passengers are to be carried an average of 1.2 mile 
for Id.; with it the distance travelled for the same 
money would be 0.8 mile, which, we believe we are 
right in saying, would still compare favourably with 
the prices charged’on the Continent or in America. 


Arbitration. 


THE attempt of the French Government to 
impose arbitration is meeting with as little success 
as thé similar efforts that have been made elsewhere. 
Arguing that no corporation should be permitted ‘to 
suspend services that endanger the vital interests of 
the country, the Bill that was passed through the 
Chamber of Deputies without discussion provides 
that labour disputes on the railways, in the collieries, 
in the municipal and Government services, as well 
as in other departments where strikes may arrest the 
commercial and industrial activity of the nation, 
should be submitted to arbitration under conditions 
which should ensure a fair solution for both parties. 
The Bill. has had the effect of showing how wide a gulf 
has been fixed between the public and the men who 
seek to attain their ends by the primitive method of 
strikes. Meetings of representatives of all the com- 
mercial and industrial bodies throughout the country 
have been held to condemn strikes and to give their 
wholehearted support to the Government, but they 
fail to suggest any means of enforcing arbitration, 
except. by meting out exemplary punishment to those 
who are responsible for strikes. These threats have 
not had the effect of intimidating the men, whose 
unions refuse to recognise the Bill and reject any 
attempt at restricting their authority to declare 
strikes when and where they please. They decline 
to lay down a weapon which experience should, 
nevertheless, have taught them is often of a two-edged 
variety. If the men will not accept arbitration, it is 
impossible to see how it can be made compulsory, and 
it is too much to expeet that argument will convince 
them of the advantages of adopting a policy of con- 
ciliation. Now that strikes have so often a political 
bias, and are used as a means of promoting nationalisa- 
tion and of forcing the hands of the Government on 
other questions, compulsory arbitration is regarded 
by the men as inadmissible. Arbitration, moreover, 
is only possible in cases where the decisions arrived at 
are loyally observed by. both parties ; but, unfortu- 
nately, it does not appear that the men are willing to 
abide by decisions with which they are not in agree- 
ment. The miners’ strike in the Pas de Calais and 
in the Nord was stopped by the men consenting to 
arbitration. The colliers in the Nord have accepted 
the award, but in the Pas de Calais the strike threatens 
to break out afresh. In these circumstances arbitra- 
tion can never be more than a half measure. 


Merchant Shipbuilding in Royal Dockyards. 


THE report of the Colwyn Committee, 
which was appointed to investigate the possibility 
of utilising the facilities available in the Royal Dock- 
yards for the building of merchant ships, which was 


limited extent. One'or two'ships are indeed already 
under construction in the dockyards, and obvious 
as'are the objections to State competition with private 
shipbuilding enterprise, it is difficult to see what other 
course could at present be pursued to ‘provide em- 
ployment in the dockyard towns. Under ordinary 
¢ireumstances, the commercial development of the 
naval ports has never been viewed ‘with favour ‘by 
the Admiralty, and the drastic reduction in ‘naval 
expenditure raised the unemployment issue in’ an 
acute form. Two questions were submitted to the 
Committee. One was whether the offers of private 
shipbuilders to lease’ the dockyards ‘or ‘a portion of 
the yards was a practical proposal ; or, alternatively, 
whether offers from persons or firms desirous of placing 
orders for new merchant tonnage with a view to its 
construction by the State, to Admiralty dockyards, 
should be accepted. The first of these proposals was 
not regarded favourably, the chief reason being that 
the lay-out and equipment of the dockyards are ‘not 
such that any portion of them could be conveniently 
let to form a self-contained enterprise. Another 
objection was that it was considered undesirable to 
have commercial shipbuilding workers and dockyard 
men working in the same establishment, owing to the 
disparity in wages and conditions of employment. 
‘For these and other reasons, which are set out in the 
report, the Committee, while recognising the objec- 
tion to State establishments undertaking the con- 
struction of merchant ships, regards it as the only 
possible immediate solution of the present difficulty. 
Having reached this conclusion, the Committee lays 
stress in its report on the need of securing the super- 
vision of merchant ship construction by men experi- 
enced in commercial shipbuilding and that care should 
be taken to secure accurate accounts of building costs. 
On a further subject submitted to the Committee, 
i.e., the possibility of using the dockyards as ports 
for commercial traffic, the report recommends the 
utilisation of a section of Devonport Dockyard for 


that purpose. 


The Petrol Committee's Report. 


A GREAT deal of interest has been created 
during the past month by the issue of the report of 
the Board of Trade Sub-committee appointed to 
investigate costs, prices and profits at all stages in 
respect of petrol, benzol and other motor fuels. It is 
plainly stated in the report that the present high 
price of petrol, although due partly to the shortage 
of supply in relation to demand, is also the result of 
the action of the oil Combination to raise prices to an 
undue extent as a result of the partial monopoly 
which has been created. The Committee asserts 
that the average cost of production and delivery to 
steamer should not exceed 6d. per gallon, whereas 
the present price is Is. 6.4d. per gallon f.o.b. New 
York. The gravity of the situation thus revealed is 
accentuated by the fact to which attention is directed 
in the report that practically all the sources, not only 
of supply, but of the machinery of transport and dis- 
tribution, of petrol are mainly controlled by the same 
interests. The drastic proposal is made that lower 
retail prices should be made compulsory by Govern- 
ment action, and that if possible such action should 
be taken by international agreement. The report 
also deals with the question of providing substitutes 
for petrol, and from that point of view, regret is 
expressed not only that the production of benzol 
has declined from 42 million gallons to 25 million 
gallons a year, but that the charges imposed are 
not based on cost: of production, but on the price of 
petrol, and that the Anglo-American Oil Combina- 

tion is now securing a footing in the benzol market. 

This policy, it is asserted, threatens the disappear- 
ance from the market of home-produced. benzol 

as a@ eompetitor to imported petrol. The real remedy 

is, of course, to increase home and Empire supplies 

of power alcohol, and from that point of view much 

interest attaches to the suggestion put forward in the 

current number of the Bulletin of the Imperial 

Institute as to the possibility of utilising the mowra 

flowers of India for the production of aleohol. Large 

quantities of these flowers are available, and would 

appear to be an exceptionally cheap source of supply. 

The yield is about 90 gallons of 95 per cent. alcohol 

from one ton of dried flowers, and it has been esti- 

mated that in the Hyderabad State alone there are 

a sufficient number of trees: for the production. of 

700,000 gallons of crude spirit per annum. Trials 

have proved the value of motor spirit derived from 

this source of supply. 
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The Institute of Transport. 
On Monday evening, the 22nd of the month, 


t 


Pi fo Torre ere 
egg ”’ for some months, came into active being, when 
its first President, Sir Hrie Geddes, delivered an 
address, which may be found reprinted, almost in fy} 
in our issue of March 26th. Sir Eric dealt, as ous 
might expect, with the principles underlying the 
Ministry of which he caused the creation, and of which 
he is the first head. He excluded nationalisatioy, 
from eonsideration, but dwelt upon the need of 
central ‘body to control and regulate the various 
means of transport which already exist, and to direct 
the development of new means. He insisted that, 
sinee the ‘railways now demand modification of the 
State regulations under which they are operated, 
the public has a right to be informed ‘as to how the 
railways are being conducted, and as to the results 
of their working. ‘The only way to achieve that end 
is to collect the fullest statistics and to publish 
them, so that the public may study for itself the course 
of affairs. The logic of the argument does not appear 
to be quite sound, for it is difficult to see why the fact 
that the railways desire to have the terms under 
which they operate brought into line with changes in 
all the industries of the country should make it more 
proper for the State to control them now to a greater 
extent than it did in the past. Nor is it by any means 
certain that the extensive and expensive organisation 
which the Minister for Transport has collected wil] 
actually increase the economy of thé railways. A 
better argument for collection and publication of 
statistics, also advanced by Sir Eric Geddes, is that 
if the people of this country had intimate knowledge 
of transport problems, the ‘suspicion born of 
ignorance,” which has led to a false attitude towards 
transport systems, would be removed. No one who 
knows anything about the management of our rail- 
ways can fail to recognise the profound ignorance 
displayed by the average critic, and the establishment 
of an Institute which will publicly diseuss the many 
and vexed problems of transport can, if it preserves 
absolute independence of action, scarcely fail to 
achieve a useful end by educating the public. 


Colonial Tractors. 


IF the ploughing tractor is not indispensable 
in the home of steam cultivation its advantages for 
average tillage operations are, nevertheless, becoming 
generally recognised. In countries which are essen- 
tially agricultural the tractor provides the only means 
of making up for the growing deficiency of labour, 
and can be no longer dispensed with, while in the 
Colonies there is no possibility of cultivating the 
vast areas of territory that are waiting to produce 
cereal crops of which Europe is so badly in need 
without the employment of suitable machines. During 
the month this matter has been receiving especial 
attention in France and Belgium, which are both 
interested in growing foodstuffs in the West African 
Colonies, and, while in France many firms are 
endeavouring to supply these needs, in Belgium the 
Government is continuing the series of trials which 
it is hoped will result in the evolution of a suitable 
type of tractor. It is evident that little can be done 
with vehicles using petrol or coal as fuels, and the 
problem ‘set before engineers is to build a tractor 
capable of running on locally produced fuels, such as 
aleohol or palm oil, or even charcoal, which can be 


procured in unlimited quantities at very low cost. 
On the other hand, water is usually a precious liquid 
that ean only be employed sparingly, and in some 
parts of Africa at least there would be a considerable 
opening for agricultural vehicles equipped with 
reliable charcoal producer gas plants. 
suitable form of power equipment has been provided. 
there are still difficulties occasioned by the special 
eonditions of cultivation in some of the North-West 
African’ Colonies. At the time when ploughing 
operations have to be carried out the soil is so hard 
that it can only be turned by the ordinary plough with 
great difficulty. Therefore the solution would appear 
to lie either in powerful cable gears actuated by 
machines using locally’ produced fuels or by some 
form of rotary cultivating machine imitating the work 
done by hand. So far none of the cultivating 
machines of the rotary or digging types have proved 
successful ‘under these very arduous conditions, 
chiefly on account of their low efficiency and liability 
to breakage, but if some suitable machine could be 


Even when a 


ntroduced there is a vast opening amongst estate 


owners in Moroeco and other parts who are anxiously 
looking for some kind of mechanism that will give them 
satisfaction. 
because its solution would help to relieve the world’s 
shortage of foodstuffs, and would prove 4 valuable 
source of: business to manufacturers who are first in 


The problem is an interesting one. 


he field. 











issued during the month, is likely to be acted upon toa 





the Institute of Transport, which had been “in the 
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The Swiss Rhone-Rhine Navigation. 
By A. WHARTON METCALFE, B.8c., &c. 
No, Iv.* 
Srotion' IV.—Tue Laxe or NEvOnATEL AND RHINE 
Junorion SEcTION. 


Tue. section between the Lake of Neuchatel and 
the Rhine embraces the Lakes of Neuchatel. and | 


' graphic functions, and a consideration of their levels 


is necessary. : ; i 
Remains found on the eastern sidevof the Lake of 
Neuchatel and’ Bienne prove that their levels were 
much lower in Roman times than from the sixteenth 


century to the present day. Since the work of the 


“ Correction of the Waters of the Jura ”’ was initiated 
in 1674, when the question of the lake levels was 
taken in hand,. they have been under control and 
maintained at predetermined values. 

Tt is known that during this period of over four 


Bienne, .with the river ‘Thiele between them, the | centuries the lakes have extended their boundaries 
river Aar from the Lake of Bienne past Soleure, to its | and enlarged their areas, and bécome subject to great 


junction” with the Rhine at Koblenz (Switzerland), 
and the Swiss Rhine from that point to Basle. 

The work necessary on this section was scheduled 
under items Nos. 6, 7, 8 in Article IT. of works con- 
templated in the projected scheme, There are. no 
works differing sufficiently from those of ordinary 
river, canal, dock, and port engineering practice to 
call for a lengthy detailed description; they are a 
repetition of similar work in parallel cases on the 
Rhone, between Lyons and Geneva. There is no 
instance of breaking new ground or establishing a 
precedent, as in the case of the Génissiat dam or the 
inclined. ways on the Rhone and Lake of Geneva 
section. A, brief general summary of the work con- 


variations of level corresponding to periods of drought 
or flood. In the latter case the flood waters have 
been prevented from running off sufficiently rapidly 
on account of shifting banks of shingle which con- 
| stricted the section of the Thiele channel above Biiren 
—-banks deposited at its varying confluence with the 
Aar, which frequently changed its course towards 
or away from Biiren, prior to. its diversion in 1878 
into the Lake of Bienne;: a diversion that did not 
wholly remedy matters, though it, effected much. 
Between 1674 and 1816—the latter.a year of great 
inundations—eleven projects dealt with them all 
more or less unsuccessfully. Between 1834 and 1837 
the Polish engineer, Lelewel, proposed the radical 


Colonel La Nicea’s project contemplated the limits 
shown below, and within them—excepting in 1882— 
the levels have been maintained from 1878 onwards. 

Low High Difference, i 
431.26 .. 434.71 .. 3.45m. .. Extreme (rare) 
431.26 .. 433.96 .. 2.70m. .. Normal 

The following are the levels contemplated for the 

future :— 


432.0 .... 433.60 .. 1.60 m. 
and for the Lake of Neuchatel—- 
432.0 .. 433.80-.. 1280 m. 


Tf the water level falls below 432:m. navigation is 
hindered. The level of Colonel La Nicca’s scheme 
(431.26) is too low. 

In 1873, when dredging the canalised Thiele—now 
the Aar—at Biiren, the lake level fell to 432.05. 
To avoid an abnormally low level before the com- 
pletion of the Aar diversion canal to the Lake of 
Bienne, dredging was suspended and a bank of clay 
forming a natural dam allowed to remain to check the 
discharge from the lake and to allow it to recover 
its level; nevertheless, in 1874 the level fell to 
430.81, or 45 em. below Colonel La Nicca’s 431.26 
limit. In 1882 floods raised the lake level to the con- 
templated normal, and proved the necessity of remov- 





ing the clay dam and substituting for it a permanent 
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SHOWING RIVERS CANALS AND PORTS BETWEEN LAKES CONSTANCE AND GENEVA 


templated at the various points on the section will, | cure of turning the Aar into the Lake of Bienne, but | work which would allow the discharge to be regulated ; 
therefore, be sufficient ; where particular works call | the question was leftin abeyance until 1837, when the | this was done and a barrage of four spans, the side 


for special reference or more detail it will be given. | 
_ Hydrographic or other technical questions of special | 
interest in themselves, or bearing upon the naviga- | 


matter was entrusted to a company. 
“The connection of thé: Aar with the Lake of | 
Bienne,”’ says Monsieur Duloz, civil engineer of | 


ones fitted with sluices, and the central ones, which are 
also locks, being fitted with pontoon gates. 
The complete solution of the problem of the “ The 


tion project, or upon a wider engineering field—for | Lausanne, an authority in the matter, “‘ became from | Correction of the Jura Waters ” has been found in the 
instance, the functions of the Jura lakes—will be | that momént—i.e., the. moment of the recognition | combination of the Aar diversion into the Lake of 


dealt with fully. 


THE JuRA LAKES AND THEIR TRIBUTARIES—‘‘ CORREC- 
TION OF THE JURA WATERS.”’ 
The Jura lakes are those of Neuchatel, Bienne and 


Morat. The Lake of Neuchatel is fed, by the Thiele, | 


which flows from it to that of Bienne, and from thence 
to join the river Aar at Biiren. but since 1878, when 
the Aar was diverted by a canal from Aarberg into 
the Lake of Bienne, the river flowing from the latter 
has contained the joint waters of the Thiele and the Aar 
and receives either name. In this article it will be 
termed the Aar. The Lake of Morat, fed by the river 
Broye, commitiicates with the Lake of Bienne by 
a canal. The Jura lakes and their feeders are im- | 
portant in their rélation to the regularisation and | 
rectification of the Aar, and two of them are links in | 
the Rhone-Rhine chain ; all three fulfil several hydro- | 


* No. III. appeared Mateh 19th. | 





| engineer of the Canton of Grisons, and instructed him 


| of the diversion as the radieal cure—the base of the | Bienne with a regulating sluice barrage placed at 
| whole system of the correction of the Jura waters.” | Nidau, below the exit of the Thiele (now the Aar) from 
| In 1842 a company retained Lieut.-Colonel La Nicea, the Lake of Bienne. 


“ | RESULTS TEVE TRA RRECTIONS. 
to prepare a scheme; it ‘was not, however, under- Resurrs Acw D BY JU Waters Co 


taken till 1868 or completed till August 17th, 1878,| The works contemplated and executed have quite 
when the Aar was diverted into its new course to'the | come up to expectations and fulfil their diverse 
Lake of Bienne, an operation which Colonel La Nieca, | functions, the following results having been attained : 
aged eighty-nine, had the satisfaction of viewing. (1) Floods can be regulated. 

The Lake of Bienne thus became the regulator of | (2) Valuable land has been reclaimed to the extent 
levels, and acts as a stabiliser. These levels affect | of 2875 hectares, or approximately 6476 acres. 
present navigation, and therefore are likely to affect (3) Amarshy and unhealthy area of 18,000 hectares. 
the Rhone-Rhine traffic to even a greater extent. | approximately 40,000 acres, has been drained and 


| made Y- 
Lake of Bienne Levels. | . (4) The low water level of the lakes of Bienne, 

Date. Low High Difference. Remarks. | Neuchatel, and Morat can. be maintained above the 

water. water. | level of 432.00, below which, if it falls, navigation is 
1801] «4 =. 436.27 ©. — ov. No record of L.W. | tly impeded Be. 
1867 seit (ne $88.92) .i5 frown wap Norecond of LW. | FS pasoaiit : , 
1856 to | (5) Navigation is now established between Yverdon 
‘1867 .. 433.80 .. 435.00 1.20m. .. Mean max. & min. | and Soleure, a distance of 74 kiloms.. 
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Results (4) and (5) are those which bear intimately 
on the practicability of the Rhone-Rhine scheme, 
and excuses what might otherwise appear to. be a 
digression. . The lakes have now been restored to the 
probable limits and areas of Roman times. 

The works required on the remainder of the 
and in the order named are as follows :— 

Nidau.—Replacement of the present barrage by 
a new one fitted with ‘“ Stoney ” sluices, with pro- 
vision for the passage of steamers. This work is com- 
pleted, and was opened in June, 1913, by an excursion 
organised by the Association Suisse pour la Navigation 
du Rhéne au Rhin. i 

Nidau to Biiren—(Former Thiele, now the Aar.) 
This canalised section is to be dredged and the section 
amended. 

Soleure to Wangen.—The Aar canalised . with 
barrage and works situated at Wangen. 

Wangen to Aarwangen.—River channel corrected. 

Aarwangen to Aarbourg—River canalised . and 
regulated. 

Aarbourg to Below Olten.—River to be canalised to 
Olten-Gésgen below Olten. 

Olten-Gdsgen to Aarau,—Navigable reach formed by 
barrage at Aarau. : 

Aarau to Briigg.—OQn this length two great works 
involving barrages are projected ; the concessionaires 
have to satisfy the requirements of navigation. 

One scheme contemplates the utilisation of the 
hydraulie forees-of the Aar between Wildegg~and 
Briigg, a diversion—canalised—7 to 8 kiloms. long, 
being made on the left bank of the Aar. With a low 
level—winter—of water, the works will generate 
11,000 horse-power, but they are equipped for 45,000 


section 


7 


horse-power at the summer level, during which period | 


the Briigg electric station will be in use. The.supply 
channel will have a top width of 40 m. for a length 
of 5kiloms., the discharge channel a width of 50 m. for 
2.5 kiloms., and the speed in the supply channel 
running full is not to exceed 1.30 m. per second. Of 
the other works nearer Aaren no particulars are 
available. 

Briigg to Koblenz.—(Junction with the Rhine.) 
Canalised section with three locks, to make navigation 
feasible. The works at Beznau will in part have to 
be demolished and replaced by a more powerful 
hydro-electric station that will use the fall available 
in accordance with approved practice. 

Koblenz (junction of Aar with Rhine) to Laufen- 
bourg (Rhine).—Canalised section with lock at 
Koblenz, and barrage with locks at Laufenbourg. On 
this length are the rapids of Schwaderloch, and 
canalisation will imply submergence of them, as in 
the case of Bellegarde. 

Laufenbourg to RheinfeldenAt Rheinfelden, at 
the hydro-electric works, rapids exist through which 
a channel will have to be made, the works will in part 
be transformed, and a lock, the design of which is 
under consideration, will be provided. On this length 
two falls for hydro-electric stations—Sackingen 
(20,000-36,000 horse-power) and Ryburg (35,000- 
84,000 horse-power)—are available. 

Rheinfelden to Augst-Wyhlen—The barrages at 
the hydro-electric station (24,000-50,000 horse-power) 
permits of free navigation on this length. 

Augst-Wyhlen to Basle.—The river will be canalised 
in connection with two hydro-electric stations and 
their necessary barrages and locks; a fall of 10 m. 
(equivalent to from 37,000 to .68,000 horse-power) 
is available between the terminal point Petit-Huningue 
of the Rhone-Rhine Navigation and Augst-Wyhlen: 

Port of Basle.—(Petit-Huningue terminus.) On 
the left bank of the Rhine there is a fully equipped 
port in direct communication with the sea; its 
growing traffic in 1913 amounted to over 100,000 
tons, of which 35 per cent. was export. The accom- 
modation is insufficient for its commerce. The 
Federal Government in 1918 was considering, and 
has by now probably granted to the City and Canton 
of Basle-Ville a subsidy for the construction of a new 
port fully equipped with modern requirements and 
railway connections on the right bank of the river at 
Petit-Huningue, which will relieve the present con- 
gestion and meet future requirements for some time. 

The Rhone-Rhine Navigation has now been traced 
from beyond the Franco-Swiss frontier on the Rhone 
at 366.7 m. above 8.L., to the Rhine at Koblenz, and 
thence to the port of Basle, at 249.9 above S.L., a 
fall of 116.8m , beyond which that river is freely navi- 
gable tothe NorthSea. One point, viz., Dr. Leon W. 
Collet’s contention, emerges very clearly proved from 
an examination of the facts presented : the problem in 
Switzerland of extending inland, especially fluvial navi- 
gation, is inseparable from that of providing hydraulic 

power. The feasibility of projects nowadays is rather 
@ question of finance than of engineering, since most 
things are technically possible to the engineer. 

'%The Rhone-Rhine Navigation is a case in point. 
In a length of about 220 miles it presents an excep- 
tional number of engineering difficulties to be over- 
come, individually none technically insuperable, 
though in the aggregate financially formidable, But 
the universal requirements of hydraulic power users, 
which necessitate reservoirs that may become reaches, 
barrages that can be pierced for locks as well as 
sluices, makes the scheme financially possible and 
probable, where, but for the demand for electrical 
energy, it would be otherwise; in short, the 


hydraulic power user’s necessity must prove the 


Estmate or Gost or UNDERTAKING. 
Capital.—150 million francs in annual instalments 
of 30 million franes. 
Charges (period of construction) in francs (Swiss)— 
Interest at Amortization 


4 percent. 1 per cent 
per annam. on 150 Total. 
' millions, 
Ist year on 30 millions .. 1,200,000 .. 1,500,000 .. 2,700,000 
2nd- ,, 60 Cs, .. 2,400,000 .. 1,500,000 .. 3,900,000 
ve 9 ,, 3,600,000 .. 1,500,000 .. 5,100,000 
Mth..+ ve., A... 5 4,800,000 .. 1,500,000 .. 6,300,000 
Sth .,, 150 .,, «+ 6,800,000 .. 1,500,000 .. 7,500,000 
Charges (period of working) in francs (Swiss)— 
Franes. 
Sixth to forty-sixth year 
interest amortizatien at 
at 5 percent. on 150 millions 7,500,000 
70 per cent, of 3 million francs 
annual earnings «+ ++ 2,100,000 
Net francs 5.400.000 during 41 years 


This estimate was before the end of the war—in 
1916—and would probably be very different now. 
. The engineers for the undertaking are :—- 

For the Rhone (Sections I. and II.): Monsieur GC. 
Autran, Geneva. 

For the Canal d’Entreroches (Section III.): Mon- 
sieur W. Martin, engineer-in-chief, Lausanne. 

For the Aar: Bienne-Olton Div., Dr. Ing. H. Bert- 
schinger, Lenzbourg and Ziirich. Section IV. (Olten- 
Koblenz Div.), E. Locker and Co., Ziirich. 


GENERAL OBSERVATIONS. 


The outlines given of the present scheme are those 
of a bold and ambitious project so far insufficiently 
widely..appreciated. Lack of space precludes the 
filling in of detail necessary to a completely informing 
or exhaustive survey. _The Swiss Rhone-Rhine 
proposal affords food for reflection. It is absorbing, 
whether its economic, engineering, or political phases 
are examined; but it is yet more, its psychological 

is profoundly interesting as a study in the 
national characteristics it expresses, characteristics 
of which peculiar physical and political conditions 
have largely been the determining factors. 

The scheme is equally. the embodiment of an ideal 
and of an aspiration. Its analysis proves it the 
outcome of qualities that animated national defence 
of freedom in the past, and alike inspire the desire for 
emancipation, political and economic, in the present. 
No misunderstanding should arise when suggesting 
that political Switzerland, a widely inclusive entity, 
has, in a sense, not been taken sufficiently seriously, 
as it takes itself; has, in fact, suffered from the 
defects of peculiar qualities pertaining to the land 
its people loves. 

Names are adhesive ; even before the developments 
of the present era a great writer had termed Switzer- 
land ‘“‘The Playground of Europe.” Even when 
viewed seriously, its business was contentedly summed 
up in Geneva watches, wood carvings, musical-boxes, 
dairy produce, and chocolate ; more important facts 
and similarly important items were generally ignored. 
This same country has been a battle-ground of pro- 
gressive ideas, has given its name to a school of 
thought, occupies a place in the front rank in matters 
relating to general, scientific, and technical instruction, 
and possesses an educational system some larger 
nations might well copy, and a great engineering 
industry, which is, however, handicapped by the 
dearth of raw material. 

While the mountain chains dividing it from its 
greater neighbours have in a measure isolated Switzer- 
land, they make its defence easy—a fact possibly not 
overlooked when, in 1815, the Congress of Vienna 
guaranteed Swiss neutrality in perpetuity. Those 
ramparts, by the very fact of the obstacles and diffi- 
culties they oppose to the construction and establish- 
ment of “ ways of communication,” have served to 
develop in 4 virile, an intellectual, and @ pertinacious 
people 4 race of civil, mechanical, electrical engineers, 
and of scientific and business men second to none. 
Much was heard in the pre-war past of the “‘Fredom 
of the Seas” ; little less is likely to be heard in the 
near future of the ‘“‘ Freedom of the Rivers,” of their 
internationalisation—a burning question among Swiss 
jurists. “It is unlikely that the people that has thrice 
pierced the Alps by the St. Gothard, the Simplon, 
and the Vorarlberg tunnels, to establish direct com- 
raunication with outside lands, will be baulked of its 
desire for similar direct threefold access to the seas. 
Those with duties in Switzerland during the war, 
who had opportunities as members of one of the 
various Swiss associations for the promotion of fluvial 
and internal navigation, can alone possess an adequate 
idea of the amount of time, energy, money, and pro- 
paganda that are being lavishly devoted to the cause 
of uniting Switzerland with the sea. 








Tue Advisory Committee on London Traffic has had a 
conference with representatives of the London Chamber of 
Commerce, the National Union of Clerks, the Early Closing 
Association, and Government Departments with a view 
to those bodies making inquiries as to whether the hours 
of working in central London cannot be varied so that a 
larger number of employees may be enabled to: leave 
between 4 and 4.45. instead of 5 p.~., and so relieve the 





Institution of Naval Architects, 


No, II.* 
ECONOMICS OF SHIPBUILDING. 


Tue whole of the morning session on March 25th 
was occupied by the reading and discussion of the 
paper by Sir Alfred Yarrow, “* Our Economic Position 
as a Shipbuilding Country,” to which we refer 
editorially. 

Professor W. E. Dalby said that the paper opened 
up @ great many subjects of great interest, but he 
would confine his own remarks to one point, and that 
was the relations between workers and their employers. 
At the present time masters and men were mobilised 
into two opposing armies, and the great problem was 
to prevent warfare. Sir Alfred had indicated the 
directions by which industrial peace could be brought 
about. There was no doubt that a great deal of the 
trouble arose from the fact that middlemen very often 
misinterpreted men to the masters and the masters 
to the men. The remedy was that principals and 
craftsmen should come together with no one between 
them. The old apprenticeship system encouraged 
sympathetic and mutual understanding. Many of 
them knew of firms in which the third generation of 
masters and the third generation of craftsmen were 
working together. There were no strikes in such 
firms. The limited liability company was associated 
with the disadvantage that the workman did not 
know by whom he was employed, and was driven into 
combination for his own protection. 

Mr. W. H. Whiting said that the Institution was 
ordinarily concerned .with mechanical and scientific 
progress in naval architecture. It was not too much 
to say to-day that no scientific advance could do so 
much for the shipbuilding industry as concentration 
upon the task of securing harmonious relations 
between employers and employed. The mistaken 
ideas prevalent among the industrial part of the 
community, unless met and dissipated, threatened 
grave danger to our industrial future. His own view 
was what might be called a cross bench view, as 
during the war he had served as arbitrator in many 
industrial disputes. There were two reasons for 
seeking to attain maximum production in industry : 
first, because it would increase the total wealth of 
the country ; and secondly, because it was the only 
way in which to hope to raise in any trade the real rate 
ofremuneration. The latter could not be accomplished 
by nationalisation or by a redistribution of profits. 
It could only be doné by hard work and payment by 
results. If such a system were to be introduced 
there ought to be some means of rapidly adjusting 
and readjusting rates of remuneration on a fair basis. 
There were three main objections on the part of the 
unions to the ideas he had advocated. The first was 
that if workers. restricted output they increased the 
area of employment. That was, of course, a fallacy. 
Secondly, there was the belief among the unions and 
the men that an increase of piecework output led to 
unfair cutting of rates. Lastly, there was the belief 
that the introduction of new machinery led to the 
displacement. and. unemployment of skilled men. 
He did not believe that any real answer had ever been 
given to two of these objections. He suggested that 
the Government should set up a conference on which 
employers and workmen would be represented and 
endeavour to lay down general principles to deal with 
the objections which were in the minds of trade 
unionists. 

Mr. Lynn, speaking as a shop steward, agreed that 
the real trouble was the absence of contact between 
the workman and his employer. Many employers 
did not want to hear the workers’ case and were not 
interested in them beyond regarding them as pieces of 
machinery known in the workshop by a number. He 
was glad to know that employers were really concerned 
regarding the present state of industrial affairs, 
because he could assure that conference that we were 
passing through one of the most critical periods in the 
history of the world. Force of arms would not save 
the situation. The danger could only be averted 
by employers and employed coming together, both 
realising their responsibilities to each other and the 
State. Trade unions should be used for the purpose 
of protecting the standard of living, and the affairs 
of the workshops should be controlled by workshop 
committees and the employers directly concerned. 
He had no time for people who thought that the 
right method for the workers was to produce as little 
as possible, and such a policy would be certain to recoil 
on the workers with disastrous results. In conclu- 
sion, Mr. Lynn intimated that there was undoubtedly 
growing in the workshop a feeling in favour of direct 
action. He favoured constitutional action. 

Colonel Smith Park, who said he had had workshop 
training, took exception to the statement by Sir 
Alfred Yarrow that ‘‘ those who work for wages do 
so to secure the necessaries of life and a margin for 
old age.” He thought that working men would 
resent the idea that they were not entitled to more 
than that. The modern workman was determined 
to have a reasonable share of the luxuries as well as 
the necessaries of life. As one who had always all 
his life been connected with large industries, he could 
say that all the employers with whom he was 
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acquainted had always had a most earnest desire to 
do the best they could for their employees, and if the 
views expressed by Mr.’ Lynn were generally held 
there would be far fewer difficulties between employers 
and employed. ‘Strikes very often arose from a 
policy of intimidation on the part of the trade unions, 
hich were naturally resented by the employer. 

Mr. W. W. Marriner said he had devoted close 
attention to the improvement of the relations between 
employers and employed. During the war’ we were 
forced to make a careful study of the motive which 
influenced the relations between men, and had been 
surprised to find in how small a degree money 
influenced conduct. He admitted that in ‘these oney | fs 
of large factories it was not possible to have the same 
close contact between masters and men, but it must 
be borne in mind that men would not consent to be 
treated as machines and could not be expected’ to 
take an interest in an employer they had never seen. 
Thinking men revolted against such a system, and it 
was for the employer to take steps to restore a 
more human element. 

Mr. W. H. Martin said he was acquainted with 
British, Dutch, and German practice. In Great 
Britain employer and employee came into little 
actual contact with each other and were often at 
loggerheads. In Germany shops were run on lines 
of military discipline, making the men mere slaves ; 
but at the same time the employers did a good deal 
to secure the comfort of the workpeople, and took 
interest in the education of the workman’s son. In 
Holland the system seemed to strike the happy 
medium. Principals made a point of coming into 
intimate contact with the men by walking through 
the shops and talking to them, and in addition they 
had. periodical meetings with a few men, who were 
selected by the whole body of employees. His 
father, who was the principal of the Flushing shipyard, 
went daily into the shops and made a point of remain- 
ing in his office for a quarter of an hour during the 
men’s dinner time so that workers could come and 
see him. This opportunity was frequently taken 
advantage of, and he knew that the workmen con- 
sulted his father on all sorts of topics connected with 
their home life as well as matters connected with 
their work. He never heard of any strike during the 
whole of his father’s long period of office. Oppor- 
tunities were also given to the men to acquire modern 
cottages built by the firm, those cottages being far 
superior to the tenement buildings common in the 
North of England. What troubles had been expe- 
rienced in Holland were mainly due to the shortage 
of skilled labour, but that was a mere question of 
supply and demand and had engendered no ill feeling. 

Mr. Logan, who also put forward the point of view 
of the shop steward, said that one of the greatest 
hindrances to the development of industry was 
undoubtedly the fear regarding strikes. He did not 
think that strikes would ever be eliminated, but many 
of them could be avoided if the parties concerned | sui 
approached one another at the outset with a sincere 
desire to clear up the point in dispute. _What was 
vital to-day was that administration in industrial 
life must be more humanised, and it was for employers 
to take the initial step. 

Sir Alfred Yarrow, in replying to the discussion, 
said that he was inclined to think that the only people 
who could really form a correct opinion upon the 
question of the employer and employed were those 
who had been working in the shops during a part of 
their lives and acting as employers afterwards. Such 
men knew both parties. 

Lord Durham, in proposing a vote of thanks to Sir 
Alfred Yarrow, referred to the difficulty of dissipating 
the cloud of suspicion which existed between 
employers and employed. He could. not help feeling 
that the suspicion was more on the part of the workers 
than the employers, and in many cases he felt sure that 
these unworthy suspicions might be dispelled through 
the efforts of the intelligent leaders associated with 
the workers, 


Mr. J. Anderson then presented a paper entitled 
‘Further Notes on the Dimensions of Cargo | 3 
Steamers,’’ of which a brief extract follows :— 


In 1918 the writer had the honour of reading a paper before 
this Institution on the most suitable sizes and of 

cargo steamers, and it was then indicated that, to obtain the 
best financial results from such steamers, working under un- 
restricted conditions of draught and of quantity of cargo avail- 
able, the or total capacity of the vessel should be 
in some proportion to the ratio of steaming time to total time 
on service and also to speed of the vessel. The statement was 
then made that large dimensions ccupled with the greatest 
economy were dependent upon either a relatively long voyage 
or & ps Abt ong of loading and discharging. The present notes 
are an extension Sesion of tee Soca Paypal and are intended to indi- 
cate the best proportions of depth and breadth for the lengths 
already obtained under different conditions of loading and 


length of voyage. 

In order to ascertain the extent to which oe should 
be varied for vessels engaged on vo duration 
and for different loading speeds, calculations have. made for 
vessels having what is considered the minimum lengths of erec- 
tions, te, @ 
mae! 
with such erections will bably genegee the aoce ane 
of seaworthy cargo carrer, and will have, at the same es yor 
maximum amount of flush deck length - “ 
The writer reaches the co 
extreme proportions could not be 
of over 2000 nautical miles 
and if this restriction exists it 


the breadth than the length 
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Seer voeonh ince Reen special | construction, it may.not 

come within the seope of these | tions. I¢ ia of interest to 

view its case, however, on the of vessels of normal 

tion, and, i the length of run, the speed of the vessel, 
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Mr. W. 8. Abell: said that this contribution of Mr. 
Anderson extended the results given by the author in 
& previous communication, and with the data now 
available it should be possible toobtainaroughapproxi- 


voyage at a stated speed§with a given carrying 
capacity. Mr: Anderson’s conclusions appeared to 
indicate that for long overseas voyages, unless some 
port restriction came into operation, extreme pro- 
portions were not economically justified, and that if 
there was a restricted depth of water it was more 
profitable to keep down the length and increase the 
breadth. It was certainly curious that in the special 
type of lake ore carrier which had to meet limited 
conditions of draught on economical grounds instead 
of adopting a length of nearly 600ft. it would be 
preferable to shorten the vessel to 430ft., whereby | free 
the freight rate might be reduced by 5 per cent. 

Professor W. W. Welch said the paper represented 

@ good deal of work and was of great interest to ship- 
owners and superintendents. He would be glad if Mr. 
Anderson would tell him whether his analysis led 
to results in general conformity with what was general 
practice or whether they indicated that certain depar- 
tures from that practice might be made with advan- 
tage. 
Mr. Anderson, in a brief reply, said that he had 
followed a fairly old formula with regard to block 
efficiency, which represented general practice. As 
far as proportions were concerned it was very difficult 
to say how far they compared with actual practice, 
and he had not been able to find out definitely what 
loading arrangements were adopted for different 
trades. Extreme proportions were, however, very 
general on vessels on short running. 

The next paper was that by Dr. J. Bruhn, “ Free- 
board and Strength of Ships,” which in the absence of 
the author was taken asread. An abstract follows:— 

From the point of view of the safety of the passengers, crew, 
and cargo, P ee importance whether ® ship founders 
for want of freeboa: ity, water-tight subdivision, or 
strength. It is eaeiste equally important that a ship should 
be in possession of a sufficient amount of each of these four 
qualities, eS the rt ital of view of the necessity for Gover- 
ment control their is, nevertheless, in a different 
outthoa: | in peastice it haan book Rebead thas ipa ace to 0 seth 
cient extent assured of having the mount of padres 
th cer py ay ganas juce @ vessel that can be 


loaded so as to be in possession of the eee 
and by leaving it to the master of the vessel to t uhe 
properly loaded, But freeboard rules in the narrow sense of 
the term are of the kind which it is particularly 

be uniform in all countries, so as to ensure a uniform standard 
of safety and a fair international basis for competition with 


regard to carrying ca , and freeboard rules are at the same 
re fet Pagers mates thor comparatively coal adapt 
a 


international use.# It may, however, be 
contin a re doub 
ion 0} rae fomiion no doubt 

reference to the of stability such as that 

: In the first place, it might 

freeboards prescribed are the absolute 

minima. pecmr nthe go a hyena emt en 

wich itt hngiet Gene tebe 

& reco; ion 

pate OA ae ae Load Line Committee recommend for 

the determination of the scantlings may phe ecm 

quite satisfactory as a — architect’s ~~ of exe 


many questions regarding the strength of shi But from a 
scientific point of view t may even now be raised several 
objections in details It assumes 
that the moment of resistance cage or A free from 


faults to stand as the main basis for Sncuam eather 
principle is, however, far from correct for so com er 
Stato ¢ ships ll nd in the manner in which Be propowed 
to be applied it res, amongst o things, componen' 
effect of the local actions in ‘the same or another 
than the main one. important bending meg = ae 

pore A of the deck and bottom plating is bonne gr In 
psa cond of resistance for 


ae tees - a GO 


Saree midship section is red, wi 
s ahip wits Bi rise of floor be required to have even 
Ghishee plating | 2 gle toasmsghe yond penta 


be in accordance with the lessons of experience. Two very 
important factors are also ignored, oer eee Sin ote 
vessel is engaged in and the distribution of weights. 


number of other more or less important factors. are . 
with the transverse aa the ollech of. the 
vessel’s breadth, Tiiliccen of batdete end dank 


construction, the form of the vessel—curvature of frame—effect 
of size of lower deck beam knees, &c. teint ten ae 
shi! tric height—is also an important factor, when 


it is a on of determining 
t's ots ea 
the determination 


(floors) of ships, although 


at all for the deck (beams) and 
rtant—in fact, just as important 


both these parts are very 


as the sides of the vessel, Sol doch aa for as ti tolloms ta 

just as closely related to the draught or freeboard of the vessel. 
“that | The above pointa are sufficient to sho that the proposed system 
Slag my pee! quite satisfactory 


From the wa: in which the formule proposed by the the Load 
Line Cominittes. are arrived at, must, as stated above, 
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Mr. W. 8. Abell said the report of the British Load 
Line Committee of 1915 contained draft proposals 
for discussion before an international conference, 
which had not, however, been held. The object wae 
to put into a simple form the assignment of freeboard 
to varying types of vessels and to embody such 
methods of calculation as’ would ensure equality for 
all types cf vessels and for various maritime countries 
engaged in overseas trade. Dr. Bruhn had raised a 
broad question as strength and directed par- 
ticular ‘atterition to the difficulties that lay behind a 
— application of strength regulations. All 

egislation had hitherto required the 
ese authority to be satisfied concerning two 
main questions: (a) reserve of buoyancy, (5) suffi- 
ciency of strength. The Load Line Committee had 
before it two alternatives: one to prepare an inter- 
national code of rules and regulations for assigning 
the strength for a particular freeboard for varying 
types of ships which would have hindered develop- 
ment; and the second, to prepare such tests of the 
main longitudinal and structural strength which any 
nation in the Freeboard Convention could apply to 
® proposed standard of strength and which would 
enable an international body to judge from the tests 
whether the proposed rules were equivalent to the 
standard. It would be found that if the 
modulus of resistance of the main structure in associa- 
tion with draught was satisfied, if the requirements 
as regarded the strength of the main frames were 
met, if the frame spacing and thickness of side 
plating were fixed and the remaining features of the 
ship were in general consonance with the scantlings 
thus determined, the way was paved for the accept- 
ance of any standard of strength which any country 
desired to put forward for international recognition. 
He thought therefore that the Load Line Committee's 
proposal and the experience of the last five years 
indicated that the tests had proved sufficiently correct 
for all practical purposes. If it were desired to add 
additional tests such as those for the strength of 
decks, there would be no difficulty; but it had to 
be borne in mind that the fewer the tests the easier 
it was to obtain international agreement. Dr. Bruhn 
had apparently overlooked the fact that the proposals 
of the Load Line Committee’s report were not only the 
best for British conditions, but embodied the practice 
followed by the principal freeboard assigning authori- 
ties and by the classification societies. 

Mr. Benson Taylor concurred in the remarks made 

by Mr. Abell. He was sure, he said, that naval 


by | architects and shipbuilders. would not look with 


favour upon any proposal that the Government should 
establish a new book of rules and scantlings, par- 
ticularly having regard to the fact that classification 
societies” rules were revised from time.to time to keep 
pace with the developments in shipbuilding. Dr. 
Bruhn had criticised the practice of classification 
societies for not taking the question of draught into 
account in determining the scantlings of ships, but 
he would point out that that feature was incorporated 


This | in the rules of the British Corporation which had been 


adopted by three foreign classification societies. 
The result of dealing with scantlings in that way 
precluded the possibility of increasing _ draught by 
2ft. or 3ft. without an adequate increase of scantlings. 
A paper was then submitted by Mr. P. R. Jackson 
“The Stabilisation of Ships by means of Gyro- 
pact ” An abstract follows :— 
This paper opened with a. very 


theory ceeds the action ot shi 
with reference to the 


discussion of the 


een may meen dhe This steel casting, 
the author says, must be accurately machined all over and 
accurately balanced both statically and dynamically, which is 
done by pit ot The he og dise is not pierced 





balancing 

in the centre, but is attached to its shaft stubs by means of 
collar studs. One of the shaft stubs carries the rotor o1 a three- 
phase alternating-current motor tor spi: the wheel, the 
ststor being attached to the easing, which is made in four 
Pieces, two forming an pnt section surrounding the rim 
and two conical end pieces carrying the rotor bearings. The 
peripheral of the wheels is about 500ft. per second, and in 
order to the driving power the wheels run in « partial 
vacuum. It is impossible to exceed the d 
the speed of this type of motor cannot be increased to any appre- 
ciable extent above the designed limit. The whole load is 
frictional, ee oe circumstances 

“race.” The flexibility of the Sperry system is shown in 
Fig. 1, which, is an au record Fag belaviour of a 


vessel fitted with a stabiliser. The roll when the vessel is allowed 
to oscillate freely amounts to 22 deg., but when the stabiliser 
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is put into operation the vessel almost at once. settles down to , 
an amplitude of about 2 deg...As soon as the stabiliser is)eut | 
out up the roll again—in one instance to 31 dég., whieh | 
the _Stabiliser promptly reduces to 3deg. The total weight of | 
y for.a l type. ot vessel- amounts ‘to 
only “about: 1 per cent. of the displacement. By throwing over 
» switch the stabiliser can be made to roll the sem as shown in 
Fig. 2. When a roll of about 10 deg. has: been obtained in still | 
water the precessio 
extinetion curve of the vessel isobtained. By agen GEG te 
vessel to 10 deg. and then reversing the precession) mo 
stabilisi 





means of this test the aetual: roll-quenching :power_ 


period. 
of the equipment can be obtained. » This roll- cemmnenmenspeclte | 
is the mumber of degrees of ‘rell quenched by the sta 

umber period: 


half period minus: the n of degresa per half 
on the natural extinction curve: 

The advantages of stabilisinga shipare many. Some 
advantages are obvious, but in actual practice it has been found | 
that a stabilised ship behaves in & manner which would surprise. | 
many. people.. It has been that seas would ibreak | 
oven We vessel ; as @ matter — wr ren coe ong 
case, the vessel becoming dry and much 
simply because she never has any angulit velocity to bed scoped | 
when meeting a wave, and consequently merely rises!ant ‘falls | 
on the waves as they pass under her. . When stabilised.a ‘vessel! | 
- will make almost as good in rough weather as in calm, | 
and will steer with very li helm becayse the yawing which | 
always accompanies rolling’ is en eliminated. 'Tt is, of 
course, quite unnecessary ‘to fit bilge keels toe stabiliser vessel, 
with a consequent saving in power of as much as 6 per, cent, 
of the total ay power of the ship. Tank experiments 
have shown that the bilge keel resistance of a vessel on an penn 


shown 
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is sales 





record made during the trip "of the Imperator almost 


bo tabhintinaieeh. dpagen edieg te eee j 
ana | | however," that: the shipowner’ or shipbuilder 
the vessel the vessel is brought to rest in conpoesshates| | ever 


‘of Vege j 





Ayeniee: ies 


| appreciate the advantage of an ‘instrument in which | 
_ these sources of etror were eliminated.” © 

Mr. Graham said he had had experience of a roll 
reéordér on a recent voyage of the Imperator. “Tn'the 


every conceivable external force acting. on. the 
the ‘diagrams, -He did not: think, 


Neo 
be convinced of the value, of this instrument uni 


design had, ofcourse, to be taken into, account, but 
the authors ouptered to take a somewhat pessimist ic 
view of. possible:.improvements...The table. at. the 
end of the paper was very interesting, but; the deduc. 
tions drawn would be more clearly shown. if the actual 
coefficients of.each separate, item) in the table were 
given. -Thecformule) were based on, a ship.of abou, 
three million cubie feet capacity ; but taking actual 
figures derived from ,German. airships, it, would le 


it ‘could be applied to the design of ships. | There was | found they were able yeporen se the ratio of disposable 
the question of cost, which>after ‘all; was the fadtgr | tO eros Jit, ay going bmi ¢to,a.small ship. A 
‘which mainly decided the action of the shipowner, | ship with aca acti on, cubic feet had a 

ratio of 60, @ with,a capacity of two 


Mr. Jackson, in closing the discussion; said he: hed 
| tried to.present, the Institution, with e commyn-sense 


vhillion gubic. “ a eerie . a per cent, In @ smaller 


what trumen ship. with, a,,capacity,.of only. three-quarter million 
(oad rain in was = qian seomonpts eubic feet, the, went yRs to 35, and she was much 
intertia.and to control the rate ef precession, some- faster than, the, ship, 


times acclerating . it, sometimes. retarding it... He 
‘agreed. that the installation, of the stabiliser added. to 
the cost-of the. ship;!but, he thought. he)could, prove 
that the use of:the gynaseopie stabiliner was a paying 
prepositions. 

Inthe absence of Dr. Ki: Suyehiro, his paper ‘on 
 Yawing’ of Ships aad Oscillation: among Waves” 





was ae as want. 
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10 SEC, DASHES FROM TIME PENCIL 
endian die din ite mena came al 
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‘Major Pritchard rigendes the paper asthe first 
serious attempt to lay:down the principles underlying 
thé effect: of size:on the performance of airships. The 
authors ‘were, as thé »previous speaker had said, 
pessimistic, and he was convineed» that, however 
badly }, airships . developed), they would; better the 
authors), ;predictions. The five million, and fifteen 
million cubie, feet capacitys ships were a long way 
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DIAGRAMS ILLUSTRATING THE STABILISING OF SHIPS BY GYROSCOPES 


keel amounts to about 4 per cent., and this resistance is increased | 
by at least another 2 per cent. undér average conditions of trim, 
when the vessel ed “can to even'a slight extent. When's vessel || 
rolls she disturbs a much larger cross section of water than when | 
she is steady, which produces a corresPonding increase in the | 
propulsive power necessary for a given effective speed. Co’ 
versely, when rolling is eliminated’ a considerable increase in 
the actual speed of the vessel is possible with a given propulsive | 
horse-power. This increase in during -heavy weather | 
has been fully substantiated by act.al trials at sea. 

The primary object of stabilisation, however, is not the reduc- 
tion of the necessary propulsive power for a given speed, but | 
the elimination of rolling per se. . Not ever’ the most hardéned,| 
seaman will admit that the rolling of a vessel is an advyantage,: 
The steadier a ship is the better she is, irgrt apieads fare i } 
vessels, naval vessels, and those ships which carry live 
the advan of being able to’ maintain the vessei oo | 
on an even under all conditions is enormous. _ The 
interest which has been exhibited in all attempts to clinsinete.| 
rolling is sufficient evidence of the value ot a steady ship, and 


BRS 


the Sperry system nas proved that it is entirely practical and | i 


successful in operation. Installations in actual use ranging | 
vessels of 150 tons displacement to 10,000 tons have demon. 
strated that gad is no longer in the category ot an experi- 
ment, but that with a very moderate weight ot equipment 4 Vessel | 
may be awintaied within 2 deg. of the vertical, the power 

y for « the equipment being a mere fraction of 
the energy dissipa ted b by the extra resistance caused by the. free 
rolling of the ship Py taded the action of the waves. 

Mr. Sidney Barnaby said that, apart from. anti- | 
rolling tanks, three systems to check the rolling of | 
ships had been brought before the Institution. The | 
first was that referred to by Mr. Jackson. .He could 





i 
| 
| 
| 
| 
| 


not quite understand the distinction drawn between | | 


the passive and active action of gyro stabilisers. Nor 
could he understand how the Sperry system differed | 
from that of Schlick. In the latter type of gyro- 
scope the fly-wheel spindle was vertical and free to | 
oscillate in a fore-and-aft direction, which it did | 
when resisting rolling, and he thought the Sperry | 
gyroscope must do‘thé same. If the motion ‘of ‘the 
spindle was prevented altogether no action at’ all | 
resulted, and if it was set free to oscillate. the fect 
was to reduce the ship’s period of roll: iP 

Mr. L. Woollard referred to. the complete absence | 
of a mathematical investigation of the subject, which | 

was due, he believed, not to any meompleteness in 
the paper, but to the fact that the Sperry method of 
stabilisation employed only the simplest.. properties 
of the gyroscépe. Such ‘complexity as there ‘was-in 
the apparatus arose solely from the systern of electrical 
transmission and control. It seemed that the stabiliser 
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would: find “its chief application in ships. of-small.or 
moderate size, although he by no means excluded | girshi 
the possibility of its successful adoption in large ships | advai 
in passenger service. With regard to the roll recorder, 


referred to in the paper such an arrangement had’ been 
tested under service conditions within ‘the’ past ‘few | 
days and had given important and_ reliable results | 
which could not have been obtained in any other way. 
Those who had tried to meéasure the angle of heel 
when turning with a pendulum knew that the recorded 
heel was exaggerated by centrifugal forces.and..would | 


Sir George Greerhill said he would like the author \§ 


phenomenon ‘well known to the sea fishermen of the | 
liability of a sailing boat to capsize‘on the crest of a 
‘wave. It would be recalled that in the operation of | 
| laying the first Atlantie cable that accident happened 
to a large ship, the wooden battleship Agamemnon. 


The. paper by Mr. C. I. A. Campbell and Mr. C. H. 


| 


| Rigid Airships” was then read. Anabsttact follows. 


The oljnet.of thin paper io to inslicato the perlarmances which 
‘may - be; expected from future airships as compared with those 
attained. The. weight, of each item is shown as a func- 
tion wera inGnntnst ean lant anennene oe ae, 
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he oa i nn Wy W 
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Saba ciectip gent decane te 
ease ‘of ‘airshi generally airailay 0. R36, but with machinery 
Kien velobtod to give a continuous running speed ct 60 knot, she 
equa . 


Total aahbed tered 0.43 
Total lift N? 
re ee 8.06:-+ 10.19.N. 
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sizes below 5 is Tathér abdve 40, bei 


T 
an 


6.33 23.35 
100. A + + 
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ahead yet, but by the time they were developed 


to come to their aid in giving an explanation of a | important improvements in design would have been 


achieved, and would ‘be associated with a marked 
effect on performance. The policy to follow was to 
increase size by slow stages and apply the results of 
experience to later designs. The rigid airship of ten 
million cubie feet ‘capacity would be built im time. 
Airships were @t present in about the same stage of 
development ts the heavier-than-air machine was at 
the beginning of the war. At that time an eminent 


‘| aéroplané theorist proved conclusively that owing to 


the increased weight of the structure with increase of 
size it would be impossible for a large aeroplane of a 
certain span to lift off the ground. It had since been 
proved that an aeroplane could be built; with a greater 
span than the limit laid down with a ratio of disposable 
lift over gross lift of:as much as 40 per cent: 

Commander Land commented on the‘need in com- 
mercial airships to have a ‘greater margin of safety 
than in military machines with a consequent inerease 
in weight. 

Mr. Campbell dealt with some of the points raised. 
He said in regard to the suggestion that the coefficients 
of the ships meritioned in the table to which reference 
had ‘been made should be given, that he hesitated to 
do so as they would refer to ships of old design and 
might be ‘misleading, and Mr. Whiting had’ asked 
abotit the stresses’ ofi diagonal wires. That was a 
much debated point. 

Mr. ‘Whiting intervened to say that he only wished 
to know if there wére any mechanical devices for 
determining the ‘tension in such wires, as in the case 
of an airship built at Barrow it was reckoned that a 
wire’ sna “every forty minutes while the vessel 
-blocks,.. The reason was that they were 
not then.able to.string up the wires in anything like 
@ reasonably uniform manner. Had that ‘difficulty 
Mess overcome ? 

Mr. Campbell said they were now able: to-measure 
the tension on wires corréctly, and there was now no 
tendency for them to snap. 

Sir Eustace d’Eyncourt, in coneluding the dis- 
cussion, ¢ommérited ‘on thé value of the work done. 
There were no.previous, data and every.investigation 


| was an entirely new problem, needing the highest 


about 44 f ott bic feet. This result is sta 
to snipe me ae diet and ating the development ‘of large sing! prea ci loa at Pitbenaetien a ta fare 
an with the assurance ‘that’ full ae in, ip. mathematics u 
obtained from the important fact that the ne designer have.scme: information at his 
erste of ‘tual and oj! required for * voyage ot given duration | disposal: ‘The! ‘did ‘not go into questions of 


varies as 


BR Kay weleomned this eontwilution to 
the literature of a new, subject. “The paper contained 
a.great deal. of valuable information, and he had been 
much interested in‘ theitlear account given of the way: 
in whith’ the different parts of the ‘ship varied ‘with 
increase. of, size... The question. of improvement in’ 





cost, but for commercial purposes this aspect of the 
question was most important, and. he. would like to 
know if it were -even.at the expense of bigger 
airships to use steel Or even: wood in the construction 
on, the score, of cheapness, 

Professor ‘E; G.' Coker presented paper, of which 
he and Mr. A. 'L, Kiniball ‘were the authors, on “The 
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Effects of Holes, Cracks, and other Discontinuities in 
Ships’ Plating.” . An abstract follows. pacer 


This paper is an extension of two former papers, in pe 
effects. of various. were examined...to. 
alteration in the stress distribution produced thereby, incipally 
in tension members, It confirms, in general, some ¢ the prin 

cipal results of the mathematical t} ey of the stress elondld de an 
elliptical hole Sy Protenadl h. formec : tho > gy! paar 
ot @ ‘ lowing 
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their extension, whi¢h is univer. it be for a 
crack in a steel forging or in @ d 

occurred to the au however, 6 the method of drilli 
ciroular holes at the bads of = éradk wish Beso | 
upon, If ei D a e 


effect is to reduce 8 concen: 
but very large amount to approxim 
lent uniform stress in the uniform 

seemed probable that there might be a further reduction of stress 
if alliptieal holes or ximations thereto are drilled at the 
ends of a crack, with @xes 80 that the position of 
maximum treme me aoe | end of minor axis. It was 


found by 2 materially to reduce the 
high stress cire to a crack neers 
out & ne a a i of an elliptica 

i ac OV t by lowering the stress 


nately 1670 Ib. per square inch. 
discontinuity to which ship- 


a e fine oe 
Joading, such as that of a pull, 

ing out some characteristic features. 
: in all such cases of sudden dis- 
continuity a r, ‘to be at or near the sudden change 
of section, example studied experimentally by the authors 
consists simply of a square hole of 2in. sides cut in a plate of 
Sin. width, and having rounded corners of 4in; radius, sides 
being parallel and perpendicular to the pull. The characteristic 
feature of the stress distribution ia that the maximum stress 
oceurs at the interior contour and near the join of the rounded 
corners with the sides parallel to the line of pull. There are 
also visible indieations of a subsidiary maximum along the ex- 
ternal contours at a considerable distance from the hole, 

Mr. C. E. Stromeyer said that the authors had con- 
ducted some very interesting experiments and made 
some valuable suggestions. That for making holes 
oval at the end of the crack was a significant method 
and would be valuable in certain cases, but not in all, 
and cracks had a habit of not going along the lines of 
principal stress. If a crack had a tendency to go 
straight an elliptical hole would be good practice, 
but if the erack tended to go in another direction an 
oval hole might make things worse. He was sorry 
that experiments had not been made with actual 
cracks. Personally, he was becoming less and less 
afraid of cracks in plates as the result of experience. 
He had recently advised the continued use of a boiler 
with a crack in it until it was convenient to repair 
it, and he recalled his own condemnation of a cracked 
crank shaft which was afterwards broken, but did not 
fail through the crack, but through the solid metal. 
He hoped that Professor Coker would one day show 
them the intense stresses which existed at the end of 
a crack. The experiments on holes in ships’ decks 
were of great importance because of the demonstra- 
tion they gave of the severity of stress on the holes. 
Engineers did not like corners or holes in plates, but 
if they had got to put a hole in a plate they made no 
allowance for the hole being weaker than the rest of 
the plate. These experiments should lead to more 
attention being given to allowing for the increased 
stresses and holes and enable less metal to be put into 
parts of the structure in which no holes existed, 
instead of making the plate thicker throughout to 
allow for weakness at certain points. Engineers 
could do @ great deal in reducing scantlings where 
structures were simple. With regard to hatch holes, 
they were often very sharp and subject to severe 
stresses, and naval architects could reduce these 
stresses by making the combings continuous. If they 
could get back to the practice of wooden decks for 
the portions between the steel plating on the sides.of 
the ships they would attain fairly ideal construction 
as regarded making the ship independent of very 
severe corner stresses. 

Professor Coker, in reply, said that with regard. to 
cracks going off in the directions which were not 
expected, he thought that what they really desired 
to show was the way to stop them by drilling holes 
so that they should not extend. In the cases which 
had been examined there was.no doubt-left in their 
minds that it’ was an advantage to drill an elliptical 
hole provided. they could get the minor axis in the 
right position. ~As-regarded hatchways, it was very 
interesting to find that the stresses came. in the 
particular way shown in the paper. One would 
expect that the maximum stress, if it did not occur at 
the centre, would occur at the place where the line 
ceased to be straight, whereas in all the cases tested— 
and there were many—the maximum. stress: was at 
the entrance to the curve about. 10 deg. from the 
straight. He was afraid he could not say what altera- 
tions naval architects should make in decks: 

The Chairman—Sir Eustace d’Eyncourt—in thank- 
ing the authors, said that Mr. Stromeyer had suggested 
that shipbuilders should take special measures to 
compensate for the hatches. That was usually done. 
The strength of'the ship’s decks at thé sides, the sheer- 
strake ‘and stringers were generally sufficient to reduce 
the stress"on thé plating in the way of the hatches 


, | exhibition of 





to. the .requisite extent. Compensation. was..also 
effected, the hatches, being rounded, and measures 
taken to keep them,as small as. possible. Whenja 
crack occurred in a bottom plate it: was generally, 
necessary, of course, either to put on a patch or a new 
plate. He had had recent experience of some interest- 
ing cases of discontinuity in plates, When the stress 
exceeded about 6 tons per square inch it was found 
the effect was of such an order that a single butt strap 
——— enough, and in eo they had put in 

ouble butt traps. They stopped leaking by 
means of are welding, which = a been “97 effective, 
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market for themselves, and a systematic opposition 
has been created to the importation of foreign tractors 
which have generally shown to the best, advantage } 
in the trials. The market is so t that French 
tractor builders might be justified in fearing that it 
would continue to be monopolised by foreign manu- 
facturers unless they themselves could procure 
special advantages. It is obvious that French makers 
can hardly with reason claim ‘such privileges unless 
they are able to supply the demand for tractors. 
At the present moment they are quite unable to do 
so, nor are they likely to be in a position to turn out 
machines in sufficient numbers for a long time to 
come. They urge that the transport difficulties and 
the scarcity and dearness of raw material are seriously 
hampering the new industry. There are many firms 
manufacturing tractors and cultivating machines, 
but very few are able to deliver, and if agriculturists 
had to depend upon the home production they would 
find themselves deprived of the means of putting 
the land under cereal crops. 

The growing of sufficient grain to satisfy the home 
needs is one of the most serious problems the country 
has to face. The country districts have become 
depopulated, and everyone has flocked to the indus- 
trial centres, attracted by the high wages. The 
natural consequence of this scarcity of labour, aggra- 
vated by thefeight hours’ day, is the inability of 
agriculturists to till the whole of the arable land 
without the aid of tractors. They are wanted in 
tens of thousands, and they cannot be procured by 
the great majority of farmers, because French builders 
cannot deliver and are asking very high prices, and 
imported tractors are so heavily burdened with the 
exchange that the cost has become almost prohibi- 
tive. Until a short while ago, the Government 
returned to buyers. of imported tractors a part of 
the difference in the exchange rate and the higher 
freights by granting a subsidy of 50 per cent., which 
was also accorded to the French machines, but at 
the instance of the Chambre Syndicale this subsidy 
was reduced, to. 15 per cent., while 35 per cent. was 
allowed on the purchase of French tractors. The 
result of this practical suppression of the subsidy 
on imported tractors is to deprive the great majority 
of agriculturists’ of the only meéans for putting’ the 
whole of their land under cultivation. The situation 
is rendered so precarious that farmers themselves 
are agitating for a reinstatement of the subsidy on 
the plea that one imported machine will allow of 
sufficient grain to be grown to cover the amount of 
the subsidy tenfold. Having secured the suppression 
of the subsidy, the Chambre Syndicale has abandoned 
the annual tractor trials in which French-machines 
would be in competition with foreign tractors. This 
attempt to close the market to foreign machines is 
being vigorously resisted by importers, who have 
constituted themselves into an association, and, 
during the Show, they organised demonstrations near 
Versailles where agriculturists could see the whole 
of the foreign machines at work in the same field. 
The French manufacturers showed their tractors in 
operation at different places, with the result that there 
was no means of @ comparison of the work 
done by the various machines. The immediate result 
of this regrettable state of things has been to oblige 
the Government, under pressure of the agricultural 
industry, to consider the ways and means of further 
facilitating the purchase of foreign tractors, probably 
by,.a return to the subsidy. 

Judging from the Show in the Tuileries Gardens, 
it cannot be said that the French industry has made 
any appreciable progress since the trials last autumn. 
The same machines were exhibited with little or no 
modification, ‘Nevertheless, the French industry has 
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the merit of regarding the question of motor cultiva- 
tion from @, much broader standpoint, than the 
majority of foreign manufacturers, who build tractors 
for which. there is a largej;demand, and who will 
continue to build them until” users insist upon having 
something else. French makers argue that the con- 
ditions of cultivation at home and in the Colonies 
vary so considerably that the tractor can only partially 
fulfil the requirements. Special machines are needed 
for special conditions, and numbers of cultivating 
mechanisms have been introduced for work that 
could not be accomplished by the tractor. Direct 
papas its limitations, and cannot be employed 
“in which motor eultivation is most 

“On the beetfields tractors cannot 
sana ploughing tackle, and French 
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used for trench- 
with a single share. 
‘ ‘the implement 
e, which can thus be 

other Feik, but there are many ingenious 


methods for raising and turning the special form of 


turnwrest plough usually employed in France, the 
whole operation being accomplished automatically. 
Remarkable results are obtained by balancing. the 
vehicle on two wheels in such a way that the load is 
| put on the plough when moving forward, and released 
to permit of the plough rising, automatically by 
slightly reversing the vehicle. The same principle 
is applied to the tractor ploughs constructed by 
Filtz-Grivolas, where the balance plough is in equili- 
brium and the load. is thrown back on the shares by 
the displacement of the axle and wheels under trac- 
tion. The Filtz-Grivolas system of tractor is capable 
of being employed both for direct. ploughing and for 

itself along a cable anchored at, each end of 
the field, according to the nature of the ground and 
the resistance offered by the plough. This system 
considerably widens the scope of the tractor for 
cultivation. The rotary cultivating machine seems 
to be finding its proper field of usefulness in the 
superficial tillage of vineyards and for market gardens, 
while there is great promise of its being largely em- 
ployed in the Colonies, where this form of cultivation 
is particularly suitable. All,the rotary cultivating 
machines have disappeared except the Somua, con- 
structed on the Meyenburg system, which seems to 
be making steady headway, and a small rotary culti- 
vating machine was shown for the first time by a 
French firm, specially designed for vineyards and 
colonial plantation work... It is drawn by a horse 
and. carries a. single-cy. linder petrol engine driving 
the shaft at the rear, on which are fixed the rotating 
tines.. This intelligent application of new principles 
to motor cultivation must contribute to ultimate 
progress of the new industry, and French manu- 
facturers will eventually .oecupy .a good position, 
because they will be supplying demands that cannot 
be satisfactorily met by. the average tractor; | ut, 
commercially, this progress, must necessarily be slow, 
and, meanwhile, f tractor firms are certainly 
maintaining their lead and are supplying a type of 
vehicle of which a large proportion of French agricul- 
turists are in serious need. 








The Motor Boat and Marine and 
Stationary Engine Exhibition. 
No. III.* 


WE give in what. follows our concluding remarks 
on the exhibits at. the Motor Boat Show recently held 
at Olympia :— 

Thornycroft’s, in addition to a range of their well: 
known motors, showed a new 21 brake horse-power 
four-cylinder paraffin engine with the cylinders cast: 
in one with the upper half of the crank case and with 
the reversing gear incorporated in the lower half ; 
overhead exhaust valves are fitted, the valve springs, 
tappets, &c.,. being enclosed as will be seen in Fig. 8. 
An electric self-starter is also fitted, and illustrates 
a tendency which is evinced on a number of other 
motors, too, and one which, in view of the general 
use of electric lighting on cruisers of any size, is to be 
commended, previded that they are designed and 
built to meet new conditions. and not simply for 
motor car work, A rather unusual thing on English 
engines is the cast iron exhaust box fitted. on the 
engine itself in the form of a flat rectangular box with 
tortuous internal passages cast in it, which we gather 
are like the exhaust boxes in the old American two- 
cycle engines. We do not like the comparative 
inaccessibility of the lubricating oi] pump. 

The four-cylinder paraffin, engine shown by 


* No, II. appeared March 26th, 1920. 
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Maclaren Bros., of Dumbarton, is quite a nice engine 
without any specially noticeable ‘features. The 
cylinders are cast in pairs, there are good crank case 
inspection doors at the’ baek, quite clear of obstruc- 
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seribed across the face of the lower half of the casing, | and reciprocating water pump. The valve springs 
and’ by screwing the adjusting nut back to a straight | look almost too-much enclosed) A good, outiof-the- 
edge placed on this line the correct adjustment. is | 
ensured, and the usual trial and error method of pro- | 
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FIG, 8—THORNYCROFT FOUR-CYLINDER 21-B.H.P. PARAFFIN ENGINE 


tion, the water and oil pumps are quite accessible, 
and the valve springs are not enclosed, nor are they 
blocked by the vaporiser, which is kept well up. The 
lubricating oil is passed through the water outlet 
pipe from the cylinders as a cooler, a point’ which is 
beginning to receive’ attention. The control levers 
are a model of what such fittings should be. The 
20 horse-power reversible blade propeller is a really 
substantial job and, contrary to usual practice. has 
blades of quite good form. 

It is curious to note that in the Wolseley engine, 
shown by Vickers, the shaft centre line is actually 
below the face of the bearers, an arrangement which 
must make a nice running engine, but, of course, 
tends to make things more difficult to get at. The 
engine is very much on motor car lines, but with 
hand holes at the back of the crank case, showing 
the difference between motor car and marine neces- 
sities. We do not remember to have seen the water 
pump driven off the front end of the crank shaft 
before; this position is’ rendered possible by an 
enclosed chain starting gear and the arrangement 
renders the pump very accessible. The most interest- 
ing feature is, however, the epicyclic reversing’ gear, 
in which the clutches are operated by electro- 
magnets, which only need 12 volts and 1 ampére to 
excite them, so that they can be worked off the self- 
starter circuit. The great beauty of the system is 
that the whole control of the engine can be so easily 
led up to the bridge, where @ little telegraph dial is 
fitted, the lever first slightly opening the throttle as 
the current is put on the magnets for either ahead or 
astern gear, the full forward movement of the handle 
simply opening the throttle. 

Dixon Bros. and Hutchison, of Southampton; 
whom we included among makers of commercial en- 
gines two weeks ago, also showed engines of the higher 
speed type. In the L-head cylinder type the crank 
case is arranged so that the 2 to 1 gear case can be 
bolted on to either end, so that an engine can be 
installed in a boat to ¢ither hand without increasing 
the manufacturing cost. . A silent chain with jockey 
pulley adjustment is used’ for the gears. Good 
crank case doors are fitted: The water pump and 
valve springs are accessible, the latter not enclosed. 
The water circulating arrangements are well thought 
out, and there is even a priming plug on the top of one 
of the cylinders, which we believe is an Admiralty 
requirement. This firm and Parsons are among the 
comparatively few who cast the cylinders separately, 
the contention being that with the larger sizes 
involved in marine practice expansion becomes 4 
matter of importance and can be much better taken 
care of in a single-cylinder than in a Jong block of 
three or more. There is a good deal to be said for 
this view. A neat little 3 horse-power single- 
cylinder with overhead inlet valve was also shown. 

The reversing gear shown by Dixon Brothers is a 
very nice job. Vertical faces are provided on the 
sides of the casing to take arms of varying lengths to 
suit other makes of motor whatever the width between 
the bearers or the height of the shaft centre. Then in 
order to assist in installing the gear without highly 
skilled labour levelling screws are fitted in the arms, 
and when they are accurately adjusted lead is run in 
round the nut and the level permanently fixed. In 
order to keep the casing small in diameter four cone 
clutches connected to each other by sliding keys on 
the faces are used. One good feature of the adjust- 
ment is that when sent out from the works a line is 











FIG. 11—THE WATERMOTA 


cedure obviated. This refinement, however, is not so | 
necessary as with some.gears, as the gear can be run | way place at the back of the cylinders has been chosen 
with the top half of the casing remoyed altogether. _ for the chain-driven magneto. 

The Langdon reversing gear with its balland inclined | There is one more engine that we feel we must deal 
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“THe Encincer” 


FIG. 9—LAUNCH FITTED WITH GILL HYDRAULIC PROPELLER 


plane locking gear is still a favourite, but plate | with, though it was shown ase stationary engine, and 
clutches instead of cones are now used. | but for that we should have inchaded it with the 
The slipper-piston engine designed by Mr. Ricardo | Sphereta as a second engine to show originality and 
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FIG. 10—THE GILL HYDRAULIC PROPULSION MECHANISM 


and shown by Mark Webber, of Guildford, has now ; novelty in design. Tt is, however, eminently suitable 
been developed as a marine motor and is quite pro- | a8 @ marine engine, and is, we believe, immediately 
mising, with its big and accessible inspection door | to be tried for the purpose. The engine in question 
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is the Duplex sleeve valve engine shown by. the 
British Commercial Lorry and Engineering Company, 
of 66, Bridge-street, Manchester, and we shall only 
give an outline description here, as we hope to be 
able to present full particulars later. In the ‘first 
place, there are two cylinders alongside each other 
with @ common combustion chamber, as in the Lucas 
valveless, but both of the connecting-rods, one of 
which is articulated to the. other, act. on a single 
crank pin. The engine works on the four-cycle. 
Admission is at the top on one side, the exhaust being 
at the top on the opposite side, both being controlled 
by sleeve valves embracing the pistons and operated 
by excentrics. on the 2 to 1 shafts. The sleeve sur- 
rounding one piston. is. used for the inlet alone, that 
on the other piston being for the exhaust, se that the 
motions and ports are very simple and the outer edge 
of the sleeve alone is used to control the admission or 
outlet of the gases. Though ‘a plug-hole is fitted 
above each cylinder, only a single plug is used, and 
we are informed that it makes no difference which 
hole the plug is fitted in. That is not what we should 





which we believe is the only one made in this country, | sliding the scoop fore and aft to,reverse the direction 
the problem has been handled in a,different way, and | of suction and discharge. The other shown. by the Gill 
# single :cylinder of: 2-3  horse-power ; is. used, the | Propeller Co., of King’s Lynn—see Figs. 9 and 10—has 
makers trusting to light reciprocating parts and | been carriedfurtherand was shown complete onalaunch 
balance weights to secure the desirable freedom from | the impeller being driven by a Douglas horizontally 
vibration, We were shown a photograph taken of | opposed motor with an air-cooled radiator in order to 
one of these engines fitted on a hoard, but not clamped | run no risk of chokage of the circulating pump if the 
to it, which, with a two seconds’ exposure when the | launch is working in muddy or weedy waters, for 
engine was running at full speed, was-remarkably which, of course, .hydraulic: propulsion is specially 
sharp, and it was hard to believe that the engine was | intended. In this case the suction orifice is central 
actually running. The lightness of the parts is | and is formed of a grid rotatable in a plate which is 
obtained by fitting not only aluminium pistons, but | bolted to a big chock in the bottom of the boat with a 
aluminium connecting-rods, and there are several | bar welded across it, which is searphed to the keel to 
points in which the engine has been improved. The | make up for the woodwork which has to be cut away. 
copper water jacket has been shortened to do away | The body of the pump, in which are the inlet and dis- 
with the cast passage for the air inlet and exhaust | charge passages, can be rotated to direct the discharge 
ports, so that these ports ean now be got at from the either ahead or astern.. The stop position is obtained 
outside and filed perfectly true and sharp. Better | by a clutch which. disconnects the engine from the 
running bevel gears are ensured by taking the weight | pump. It is claimed, too, that if the inlet opening 
of the vertical shaft on a ball running on the boss of a | becomes choked with weeds the pump can be de- 
horizontal bevel and the thrust of the propeller on the | clutched, and by turning it round by the reversing 
collar, and not allowing both these thrusts to be taken | handle the grid acts with the keel piece as a pair of 




















FIG. 12—BEARDMORE 120-B.H.P. FOUR-CYLINDER, TWO-CYCLE, HOT-BULB ENGINE 


have expected. We were also surprised to note that 
only a short reach plug is fitted in an adapter, which 
makes quite a deep pocket for the plug points. The 
makers state they find it better forgparaffin than 
when the plug points are fitted actually in the com- 
bustion chamber. One of the most remarkable points 
about the engine is that, while at 800 revolutions per 
minute it gives 30 brake horse-power, with an increase 
of only 100 up to 900 revolutions per minute it gives 
50 brake horse-power. The tests have not been 
carried beyond these speeds and were made with a 
Walker fan dynamometer, and we will not pursue the 
subject till we are able to publish a complete horse- 
power-revolution curve which should be-interesting. 
Several detachable or outboard motors were shown : 
the Evinrude, which we believe was the forerunner of 
the type, the Knight, the Caille, thel,Koban, the 
Wisconsin, thé Safix, and the Watermota: In some 
of them the difficulty of the objectionable vibration 
which was present with the earlier types ‘has been 
tackled by fitting two opposed cylinders in order to 
obtain better balance ; but it is worthy of note that 
in tue Watermota, Fig.11, made by W. D. FairandCo., 





on the bevels themselves, while the weight of the | scissors and cuts the weeds up and so clears the orifice. 
crank shaft is borne by a ball thrust. India-rubber! In conclusion, we may draw attention to illustration 
tubing for the water pump is done away with‘and a Fig. 12, which shows a four-cylinder, two-cycle, 
solid brass tube used in its place. The rudder stock | direct-reversible, hot-bulb engine made by Wm. 
is a hollow tube, which is used as an exhaust pipe, | Beardmore and Co., Ltd., at their new works at 
the gases being water cooled from the cylinder jacket | Coatbridge, from which numerous engines of this 
and discharged under water, so that much greater | type are now being sent out. 

silence is secured. As with the inboard motor,| The show was an excellent one; there were several 
Newall limits are worked to throughout, and the class | new exhibitors since the last show, and they ali 
of workmanship is very good, so we shall expect to | appeared to be working on good lines. The general 
find this motor receiving great favour. The well-| average of workmanship so far as can be judged 
known Evinrude retains its main features, but the | externally has gone up and the general tendency 
propeller end can now be swung up on a hinge so as | to close in the valve springs and to fit good inspection 
to be clear of the ground when coming into shallow | doors is increasing, and, on the whole, design has 





water or landing, @ very much easier job than taking 
the motor right off the transom, which used to be 
necessary. 

There were two novelties in the Show in the form 
of attempts to solve the problem of hydraulic pro- 
pulsion. One by Mr. D. V. Hotchkiss, shown on the 
same stand as the Watermota, in rather elementary 


improved, too, though the search for a good paraffin 
vaporiser seems to lead firms to ignore any idea of 
obtaining. a neat.and compact pipe arrangement. 
In many? cases these or other fittings are allowed 
seriously ‘to interfere, with free access to the valve 
springs, while ‘the blocking of the inspection doors 
is still rather too frequent. The prices of both boats 





form. The idea consists in having a scoop to guide 
the water to an impeller and to obtain reversing by 


and engines have not gone up so much as we had been 
inclined to fear, though, of course, the increases are 
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rather terrible. ‘Lots of business appears, however, 
to have been done, and evidently the increase is not 
SO serious as to prevent those who hanker after a 
motor boat from looking into things for themselves. 








Books of Reference. 


Lockwood's Builders’ Architects’, Contractors’, and 
Engineers’ Price Book for 1920.—A comprehensive hand- 
book of the latest prices of every kind of material. and 
labour in trades connected with building, including many 
useful memoranda and tables. Edited by a eeyene 
Ayling. With a supplement containing ‘the London 
Building Acts, 1894 to 1909, and other enactments re- 
lating te buildings in the Metropolis, with the by-laws and 
other regulations now in foree. Notes of all important 
decisions. in the Superior Courts and an index to. the 
Acts and regulations, with fourteen diagrams. London : 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, 
Ludgate-hill, E.C. 4. Price 48. net.—The compilation of 
this year’s price book was, we are told, rendered very 
difficult by several causes. Building materials increased 
in price during the war from 100 per cent. to 200 per cent. 
Wages are now about double what they were, and the cost 
of building is from 125 per cent. to 150 per cent. greater 
than in the year 1913. As far as possible the prices quoted 
have been brought ‘down to date,” but, owing to the 
fluctuation of the market, they must not be taken as 
definitely correct. Other information, not connected 
with prices, has been brought up to date. 








Bolton: Its Trade and Commerce. The official hand- 
book of the Bolton Chamber of Commeree. Edited and 
compiled with the authority of the Chamber of Commerce 
by the Secretary, Mr. J. R. Vose.—This is the first i 


ot an official handbook by the Bolton Chamber of Com- | 


merce. A general survey of the growth of trade from early | 
days up to the present covers many pages, and is well 
illustrated. It is followed by a classified trade index in 
five languages—English, French, Italian, Russian, | 
Spanish—and by a trade mark section. Maps are ydie 


showing the position of Bolton in relation to other towns} _ 


of importance. A colour section of advertisements. is 
included which adds to the value and interest of the 
volume. The book is well illustrated, and as a whole 


maintains the standard of these handbooks issued by the | few 


Bemrose Publicity Company, Limited, 25, Midland=place, 
Derby. — 





The British Dominions Year Book, 1920. Edited 
Edward Salmon and James Worsfold. London: 
Star and British Dominions Insurance , Limited, 
Royal Exchange-avenue, E.C. 3. Price 1s.—This book 


has been brought w 
1919, and further dotaila are given under the heading 
**Events While -Printing’ Under i 


the heading 
Armistice—And After,” Mr. Archibald Hurd contributes 









by 
: 


to date to the end of November, | 
“The | 


The Education of Young Workers. 
(By @ Correspondent.) 


Tur Board of Education has as yet fixed no date for 

inging into force the provisions of the Fisher Education 
Act, passed in 1918, but it has named the last day of this 
month (March) to Local Education, Authorities for the 
submission. of schemes framed to meet its requirements. 
The time approaches, then, when every “* young person ” 
between the ages of fourteen and eighteen years will be 
compelled to attend continuation classes to the extent of 
at least 280 hours per annum, or roughly 5} hours per week. 
Accordingly, manufacturers and em ers must provide 
facilities for extended education, either. by the establish- 
ment of schools on their own premises or by sending their 
hands to school outside. Like most legislation of the kind, 
the Act merely steps in the train of public opinion. For 
years ig 2 employers have realised the inadequacy of the 
general level of enlightenment when it comes to finding 
skilled or even what is termed unskilled labour. Many of 
them have already attempted to cope with the condition 
by anticipating the Act and setting ¥ a department for 
the training of their young workers. hore this has been 
done, a day a week has usually been the time allotted for 
study. And we rest assured that this is none too long. 
Let us review the position in a few words. While the 
introduction of compulsory — education has done 
much to raise the standard of general training, its advance 
yas hardly kept pace with the extended application of 
science to industry. It may be difficult to-day to find 
people unable to read, write, and cipher, but in all but the 
most elementary forms of work a very great deal more is 
required of the individual, and to acquire the additional 
knowledge now ealled for there is nothing for it but to 
lengthen the instructional period. Albeit, education 
cannot raise the level of inherent ability ; it can, and does, 
enable the fortunate to make the most of his 
i i possible to 








an article on ‘* The . Fleet’s Part,” in which 
deals with the ope ms and d ition of our Navy 
during the war, and many other articles by inent 





men appear. They deal with the following subjects -—}t 


Demobilisation, Air Work, The 
Capital, &c. The maps in this volume are many, and 
very instructive. A feature of this year’s book is pages 
of arms and seals of the British Isles, cities, towns, bo: 
and companies, printed in colours. 


w Europe, Labour 


‘ 





The Timber Merchants’ Handbook. A Practical Guide to |} 
the Measurements and Uses of Wood. By Frank Tiffany. 
London: William Rider and Son, Limited, 8-11, Pater-| 
noster-row, E.C. Price 5s. net.—This small volume is 


> 


likely to prove very u to anyone interested in the 
buying and selling of pel An “abaaiee 
on ‘‘ Woods and their Measures” the author has been. 






brought together and produced in &: lu 
with these notes are chapters on the * Utility of Woods.” 
A catalogue of woods is provided and their general uses 


~pecified, and many useful faets are given under the heading | © 


of General Information. A velear explanation of the 
Office Routine in the Timber Trade will be read with 
interest even by those not in the trade. 





Library of Commerce Handbook, City and County of 
Bristol. Bristol Municipal Libraries.—The endeavour of 
the authorities of the Bristol Municipal Libraries has been 
to get the library so sectionalised that it may prove a boon 
to the trading community. Consular and Chambers of 
Commerce reports and many other reports and directories 
in several languages are being filed. A subject index has 
been prepared, and is revised weekly, so as to be thoroughly 
up to date, and a special department has been assigned to 
trade catalogues. The Foreign Consular Agencies in 
Bristol have given great assistance in respect of their com- 
mercial publications. Several pictures of the library are 
included in this smal handbook. 


“The Practical Engineer’? Mechanical Pocket-book and 
Diary, 1920. London: The Technical Publishing Com- 
pany, Limited, 1, Gough-square, E:C. 4. Prices Is. 6d. 
and 2s. net.—The thirty-second annual issue of the above 
handbook has been received: Besides covering the data 
of former years, many additional subjects are dealt with, 
amongst which are boiler chimneys, steel stacks for oil- 
fired boilers, standard chains and pumps, We are glad 
to see that a section has been devoted to. pyrometers. 
The book has been thoroughly revised, and a!l official and 
other information has been brought up to date. 








“* The Port of Preston” Tide Tables and Information for 
1920.—This is a sma!! handbook issuéd by the Corporation 
of Preston, and may be obtained from the Town Clerk. 
A great deal of useful information/is contained imity;and 
the detail with which. subjects have been handled should 
make the publicatioa invaluable to. any firm who. has 
dealings with this port. Several maps and diagrams are 








engineers declare, indeed, that: when Switzerland’s water 

wer is fully developed she will, with the help of the 
Fricktal ores, be, quite ind dent of imported pig iron 
and steel, Electric, power exists not far from the 
Fricktal—on the Lower Aare River and on the Rhine— 
but as this would not be sufficient to supply all the power 
needed it is proposed to build more stations. A difficulty 
occurs because of the great difference between the amount 
of water power available in Switzerland in winter and that 
available in’ summer.’ As matters stand, several blast- 
furnaces must probably be constructed and’in winter some 
remain idle; while in| summer,all could be worked full 
swing, which is naturall, economical, Swiss engineer. 
ing experts have visi and Norway to learn all 
that could be learned 'thére about electric smelting, and 
it is on the basis of knowledge gained during this visit 
that the Fricktal electric smelting experiments are beiny 
carried out. % 

As far as can be'said at present, the Fricktal district to 
be mined. for iron ore covers about 908 acres. According 
to one i ing ex if the average thickness of the 
seam be put at.3 m., this would mean that 26,000,000 tons 
of ore are available, Allowing this ore to contain 30 per 
cent. of iron on an averaze, it would yield 7.5 million 
tons of iron. It is also stated that, ‘besides the 908 acres 
already prospected, there is a large district believed to 
contain ore but not yet explored, so that Swiss engineers 
hope that the area of worth mining may in reality 
prove to be nearly twice as large. Everything, of course, 
depends on the possibility of procuring very cheap electric 
current, but the world-wide shortage of iron makes it 
probable that it will pay, as the Swiss hope, and pay, 
even some years hence, to smelt the Fricktal ores. That it 
will pay under present conditions there is no doubt. 
Swiss_machinery works are unlikely for years to come to 
be able to procure all the iron they need, which is another 
reason Why those connected with this industry are anxiou~ 
to proceed with the working of the Fricktal ores as speedily 
as i It is indeed a matter of national concern 
to Swiss that they should be less dependent on other 
countries for theirsupply of pig iron. An _ interesting 
fact in connection with this find in the Fricktal is that 
there are indications that the district was mined for iron 
in the Middle Ages. The land is poor and of little or no 
value for agriculture. 





——— 
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tron and Steel Institute. 


of the Iron and Steel Institute will 
on Of Givil Engineers, Great George- 
ay and Friday, May 6th 
each day at 10 a.m., and will 
, May 7th, to Friday, May 14th, 
held at the Mappin Hall, Sheffield, 



















7 
i ; 0 u t. | a ame has been arranged :—On the 
ep RPR 65% . ot ® “there will be a general meeting of 
: Be ; the tion ot the usual business, 
this is done, there is danger of crushing ambition, a qualitY.| the retiring President, Mr. e Schneider, will induct 
every Gnplems: ast tal gh eo ato the chair reside t, Dr. J. E. Stead, F.R.S, 
fostered by every possible means. For it is of ambition ok 1620 will be presented to 


that ability is born, and to 
only possible 


aid the of the one is 
2 the extension of 


Ore Discoveries in Switzerland. 
(From our own Correspondent.) 
Geneva, March 22nd. 

Tue difficulties. of obtaining pig iron during the war 
and the high prices asked for it then and since the Armis- 
tice, not to speak of the deficiencies of transport, have 
caused the Swiss to turn their attention to their own 
country and all its possible resources. The last six years, 
indeed, have taught all countries and most individuals to 
utilise things which they used to think not worth troubling 
about. : 

Before the war Switzerland depended for ores mainly 
on Germany, but the supply of pig iron from this country 
has. become. 60, unsatisfactory, and insufficient that. the 
leading Swiss engineering firms have been prospecting 
of the Confederation’s territory where ores are 
likely to be found; ‘and now their searching seems to 
have met with, at any rate, sonie reward in certain  dis- 
eoveries made in the Fricktal—Frick Valley—where iron 
ore deposits have been found varying in thickness from 
two to five metres. . The Fricktal is in Eastern Switzerland, 
not far from the German frontier, 

In quality the Fricktal ore resembles the well-known 
minette of Lorraine and Luxembourg. A very powerful 
company composed of the firms of Piccard Pictet of 
Geneva, Sulzer Brothers of Winterthur, Oehler and Co. 
of Aarau, Fischer's Tron and ‘Steel ‘Works, Schaffhausen, 
and various éther ‘firms, backed -by the! Swiss: Govern- 
ment, are interested im ‘the ‘working of ‘it, Much. of abe 
ere can be mined by open digging and some, by tunne 
mining or. gallery driving. , It.is.at. present being tested 
to see whether it can be smelted electrically, and so far the 


















‘ and the award of the Gold 
ke Blacksmiths’ Company will 
‘will then deliver his inaugural 

will be read’and discussed. 
: beginning at 2.30 p.m., 


at 7 _ 
0 a.m., when the 
Research Scholarships for 
da selection of papers will be 
. will be an afternoon session 
@ following is a list of the 
submitted at the London 















, “Some Defects 
Lewis, ‘‘ Iron Port- 
Practical 


+ (6) E. H. 
= otes on 


10) J. F. 
oases Basic -making Practice” ; (11) H. E. Wright, 
“Chemical and Thermal Conditions in Blast-furnace 
Practice”; (12) B. Yaneske and G. A. Wood, “ The 
Reduction of Silicon from the Slag in the Acid Open-hearth 
Process.” 

At the adjourned meeting, to be held at the Mappin 
Hall of the University of Sheffield on Friday, May 14th, 
at 3 p.m., the following papers are expected to be sub- 
mitted :—(13) J. H. Andrew, J. E. Rippon, C. P. Miller, 
and A, Wragg, ‘“‘ Effect of Initial. Temperature upon the 
Physical Properties of Steel.”’;; (14) C. A. Edwards, H. 
Sutton, and G. Oishi, “The Properties of Iron-Chromium- 
Carbon Steels ”—Part I., Thermal Analysis; C. A. 
Edwards and A. L. Norbury, “‘The Properties of Iron- 
Chromium-Carbon “Steels ”—<Part ‘II., Effect of Heat 
Treatment on Electrical Resistivity ; (15) K. Honda and 
T. Murakami : “‘ On the Structural Constitution, Harden- 
ing and Tempering .of , High-speed. Steel Containing 
Chromium. and Tungsten ’’; (16).J..H. G, Monypenny : 
“The Structure ef. Some Chromium Steels’’; (17) A. L. 
Norbury, “ The Effect of Various Elements on the Elec- 
trical Resistivity, of Iron”; and (18) F. Rogers, “‘ Brittle- 
ness of Nickel- me and other Steels,” Part IT. 

The autumn m of the Tron and Steel Institute will 
be held int Cardiff by kind invitation of the lronmasters 


m- 


and Steel Manufacturers ‘of: South Wales and Monmouth- 


shire. The date-forthe assembling of members at, Cardiff 
will be September, 2ist, and the formal proceedings will 
open onthe morning of September 22nd. Mr, Dayid E. 

berts, M. . C.E.,,9, Richmond-terrace, Park-place, 
Cardiff, has ki undertaken to act as local Hon. Secre- 
g, and an influeritial local reception 


y, 
tary of the meeting 








included, and the book is profusely illustrated, 





experiments seem to have been successful. Electrical 


committee is in process of forming. © 
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Railway Matters, Notes and Memoranda. 


Tue Lancashire and Yorkshire Railway Company again THE production of molybdenite in the Province of 
rationed its trains to Blackpool and Southport yesterday, | Quebec for 1918 amounted to 342,296 1b., which was 
the Taursday before Good Friday. valued at 383,252 dols. This output is an increase of 51 

To succeed Mr. James Briggs, made engineer-in-chief | P&é cent. in quantity and 61 per cent. in value, as com- 
some time ago, the Midland :.ailway Company has pro- | P@red with the previous year. 
moted Mr. H. Powell Miles to be the assistant engineer. THE output of tungsten ores in the Malay States has 

CoMING events cast their shadows before! The Great | icreased-during recent years owing to the hi : 
bury over the London and South-Western Railway | 1916, 518 tons; 1917, 761 tons; and 1918, 370 tons. 
between Basingstoke and Exeter. Tungsten ores are usually found mixed with tin ores. 

At the half-yearly meeting on the 19th i book the Leeds In Christiania and all large towns in Norway the maxi- 
and Liverpool Canal Company the Chairman “hat | mum weight allowed is 2000 kilos. on the back axle of motcr 
he had been advised that the Government ¢ pose _~ ooees., é Goperemien 5 is ——_ ils: 
accompanying subsidy would expire next A m the Board of Wor'! owing a total weight up to 

kieatee ‘and . wes | 6000 kilos., irrespective of the distribution. Elestrie 
“ Railway Rocca ats a series are said to have grown lately in popularity 
to exist on December 31st last—had a> lta 
would be no excursion trains this year. @ to statistics published by the Association 
sider quite likely, but it does not imply Miniers d’Alsace et de Lorraine, and 


be reduced fares by ordinary trains, , 
in sh ie, 1917 ; 
! 1915; 14,000,000 in 
000 in 1913." "Phe cal 















































A COLLISION recently occurred on @ bi 
railway eae aid the poeece Moet River in § 
line is ie and sume wagons rene a 
train without the ap i at the 
observing the fact. ‘fhe man subseque 
Durban-v ohannesburg mail train to 
it ran into the stranded wagons. 

Durine the year 1919 the Great 
way Company carried 42,081 tons 
compared with 1913 of about 35, 
tirst three months of the former yea 
was augmented by cargoes of he 
ports served by the company, whi 
with 3630 trucks, carrying 9330 tons « 
four months June-September ther 
with 8469 trucks 24,052 tor 
train necessitated corresponding 

One of the reasons why, i 
time, the clock is put forwe 
day-Sunday and put back, 
the night of Sunday -Monday is 
trains travelling after the how 
into operation run an ho 
they run an hour early. - 
caused by trains being e 
there are very many less 
on Sunday morning, the 
Sunday-Monday. : ; 

On March llth Mr. as : “S 


reply he said that of 
Belgium, 5662 were 
They were wagons of 
not pass the English 1d 
guard’s compartment ¢ 
type not used on the 

not brought back te 
desired to use the av: 
1arge mumber of 


15,371 of those vehicles 
there still remained 14,304 to iieooght b 
Tue second test ‘ 
increase in some ra! iN 
1913, as a result of a 
after the strike of A 
The first case was 
facturers v. 2. 
favour of the : 
Butterley Com . 
largely on a pe 
that the increased 
ditions for aS 
claimed that 
said also beng = 
the railway 4 


é comparatively small, many instances 
present case is nh oy level. It in claimed thas by the Violati.Teseart ‘system 
_1t was fought | that about two and a-half acres can be ploughed for about 

r ts maimttained Sikh hes sins heise his sum the increase 





a@ powerful ele 

, tirecables are strotchall 

oalecly sinay sspeoap ee the field in question. At the two near 

pass through pulleys, which are securely 

pari while at the far corners they are connected with 

_ | two movable anchor wagons. Between these two a 

duplex plough mounted on wheels is drawn backwards 

and forwards across the field by means of the cable, and 

each time a furrow is ploughed the anchor wagons move 

up a sufficient distance to bring the plough into position 
for the next operation. 

In a recent critical review of the methods used in study- 
ing the dust content of air, written by Dr. Henry F 
Smyth, of the University of Pennsylvania, and referred 
to by the Scientific American, the following conclusions 
were arrived at :—No single method of air sampling for dust 
content yet devised is ideal, but several are particularly 
adapted to ial conditions and have distinct fields of 
of £1,194,000. usefulness. In studying industrial dusts sampling should 

In his presidential address at the 1 7 rt | cover sufficient intervals of time to allow for normal varia- 
—reported on page 332 of our last issue—Sir Eric des | tions in dust production and distribution, and collections 
made an incorrect statement as to the future of the rail- | should be made as nearly as possible from the working 
ways of the United States. He said : “‘ Provision is made | level. With dusts containing poisonous substances, 
for the reduction of separate companies to approximately samples must be large enough to permit of accurate chemical 
fifteen to twenty, each operating vast properties of about | tests. For complete studies and for fixing permissible 
15,000 miles of line apiece.” As a matter of fact, no limit | limits of dustiness, tests must permit of estimating weights 
has been placed on the number of.companies. Clause 407 | and counts and determinations of the physical and 
of the Act says that Section 5 of the Inter-State Commerce | chemical nature and size of the dust particles. These 
Act shall be amended to read :—“ Section 5 (4): The | tests are, it is remarked, at present best and most easily 
Commission shall as soon as practicable prepare and | made on samples collected with the apparatus devised 

pre hed an for the consolidation of the railway properties | by G. T. Palmer, though sugar filter samples treated 

e Continental United States into a limited number of | according to the method described by Messrs. Muir and 
pe eg ” Where Sir Eric has probably been led into a | Johnson in the “ Report of the Mines’ Phthisis Preven- 
mistake is that in the Cummins Bill provision was made | tion Committee of the Union of South Africa,” 1916, 
for a division for ownership and operation into not less | give as much information. Other valuable tests include 
than twenty nor more than thirty-five systems. When the | calorimetric tests with cloth screens, the Hill capsules 
Cummins or Senate Bill was discussed, along with the Esch | and pump, the Aitken dust counter, the Duckering cotton 
or House Bill, in a joint conference ‘of both the Houses, | filter, and the precipitation method of G. C. and M.C. 
the limit to the number of companies was eliminated, Whipple. 


after they had rai e rai 
another £400,000, or total. of £ 
the prior charges alone, 
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Miscellanea, 


Unver a Bill amending the Quebec Good Roads Act, 
the Government has power to borrow ten millions of dollars 
additional for the continuation of the good roads policy, 
making a total of 30,000,000 dollars in all since 1912. 


Pracricatiy all houses which are being erected by 
municipal authorities are, according to the Electrician, 
to-be wired-and fitted for electric lighting. It is stated 
that Sheffield has decided that the 184 new 
houses on the bes ape estate were to be wired, at an 
average cost o! use, current to be supplied by 
the Corporation hateaih Deeten 4 

Taz plate mill which has recently been installed by the 
Dominion Steel Corporation .at Sydney, N.S., at a cost of 
5,000,000 dols.—or £1,000,000 at par exehange—has 
been put into operation. The first steel plate rolled was 
subjected to all tests by Lloyd’s inspectors, and found 
t6 be equal to the highest standard required for ship con- 
struction. The mill has a capacity of 100,000 tons of 

per annum. 

Tae Disposal Board of the Ministry of Munitions has 
announced that large contracts for the sale of ferrous 
material having been entered into, it is necessary to sus- 
pend further sales for a short period in order to effect 
clearance from stores and depéts involved. The Ferrous 
Material Section of the Disposal Board (D.B.4.A.), Block C, 
Earl’s Court Exhibition Grounds, 8.W. 5, will therefore 
suspend sales as from April 6th till May 3rd. 


It is stated that the proposed reconstruction scheme 
of Blackpool Corporation Tramways Committee will 
‘nivolve an expenditure of over £300,000.. The relaying of 








i | the track, of which practically three-fourths needs atten- 


on, is estimated to cost £254,343, this including the 
doubling of the line between Dickson-road and the Gynn, 


| and in addition it is proposed to spend £52,177 on new 





" Seiggy bend a total expenditure of £306,520. 

ME proposed construction of the Rhine-Main-Danube 
a ousgeond grea two valuable power centres. 

to the Economic. Review, the Main is to- be 
and Warzburg, with 
a yearly average of 40,000 
is to be canalised from 

Passau, @ weir constructed below Vils- 
orming @ “> all of 9 mis which could produee about 


a he i the Hon: Mr. Obadiah Gardner, 


of the International 

See t of the St. Law- 

en Lake and Montreal will 
La say 


Mr. Gardner asserts 

























rs; and thatthe 
ywer will cost about 
te. 


ion with the Government’s scheme for a 
etricity station on the Ribble banks, it is 
Preston has been chosen as a suitable centre, 
. the foundations of a station will be commenced 
, near Bull Nose, where a huge dam will be erected. 


i sufficient plant to supply Preston, Lytham, 
Siicasiaisd in the west ; Blackburn, Burnley, 


ccringte ‘Mela, and Rossendale Valley in the east ; 
and Bolton, Rochdale, Heywood, and Bury. 
: in a ccusty issued Bulletin of the United States 
Survey some information was given on the 
of deep wells and shafts. This Bulletin, according 
to the South African Mining and Engineering Journal, 










| is incorrect in regard to the depths of shafts. It says that 








the deepest mine in the world is shaft No. 3 of the Tama- 
rack Mine in Houghton County, Michigan, which has 
reached a depth of 5200ft. The Bulletin, it is presumed, 
refers to metalliferous mines only. If this be so, then the 

















i peecpest mine in the world is the Turf shaft of the Village 
: Limited. 


J DP, The vertical portion of this shaft inter- 
“ mes the reef at 4300ft. and on the continuation of the 
_banket beds the incline has been sunk an additional 3000ft. 
The “epee depth from the surface to the bottom of the 
ncline is now 5861ft., so that the Village Deep Turf shaft 
S more than 600ft. deeper than the No. 3 of the Tamarack 
‘| Mine. The Turf shaft is now, in fact, down to sea level. 


AccorpIN¢ to the: Commissioner. of the Federation of 
British Industries at Rio de Janeiro, the Brazilian Govern- 
ment has decided to expend considerably over two millions 
sterling on work to prevent the terrible sufferings caused 
by the periodical droughts in North-East Brazil. The 
drought this year has been so severe that. many thousands 
of the inhabitants of the interior of the province of Ceara 
have been compelled to leave everything they possess 
and migrate to the coast, where the ports are crowded and 
distress is general. The works that the Government 
proposes to undertake are, the Commissioner understands, 














railways, &c., and will necessitate the construction of 
barriers on the rivers, canals, and reservoirs. ‘The Govern- 
ment wishes to undertake the work itself so as to find 
employment for the population remaining in the territory. 
The engineers are at eet it is stated, compiling lists 
of the goods required for the work. 

AN insurance policy for the sum of five hundred dollars 
is now given entirely without cost to every employee of 
the American Westinghouse Electric and Manufacturing 
Company who has been in the service of the company for 
a period of six months or more. F urthermore, all em- 
ployees.who have been in the company’s service for six 
months or longer and who deposit a sum each pay-day in 
the Employees’ Saving Fund equal to 2 per cent. or more 
of their earnings, will not only receive 44 per cent. interest 
compounded semi-annually on such deposits, but, in 
addition, will automatically have their insurance increased 
to amounts up to 2000 dols., depending on the length of 
time they have been with the company. For example, 

a man who has been in the service of the company for at 
least fifteen years, and has regularly deposited in the 
Employees’ Savings Fund 2 per cent. or more of his salary, 
on which he regularly receives 4} per* cent. compound 
interest, is presented with an insurance policy in one of 
the satablished companies for the sum of 2000 dols, at 
no cost whatever to him, 
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Sympathy and Output. 


THE paper which Sir Alfred Yarrow read at the 
recent meeting of the Institution of Naval Architects 
ventured into a field which is rarely explored by 
technical societies. It handled a numberof economic 
preblems, such, for example, as the price of. com- 
modities, currency exchange rates, national expendi- 
ture, emigration, and foreign competition. In_pre- 
senting his lucid..and interesting survey of the 
economic position of the, United Kingdom in this 
year of grace Sir Alfred had a definite aim. He was 
not merely reviewing the conditions as a historian 
might review them, but was looking at them with the 
eye of a manufacturer who had to find his way through 
the difficulties and problems of the moment. His 
investigation brought | hint: to. the- conclusion, ‘the 
inevitable conclusion,..that -¢he only hope lies in 
increased production, in cheaper production, in better 
production. Many of the matters he raised would 
bear and would profit by discussion, but at his own 
request it was to the three last paragraphs of his paper 
that nearly all speakers turned their attention. It 
will be convenient to quote these passages. They run 
as follows :—Further, I think many firms might take 
more interest in the welfare of those in their employ, 
and by extending more human sympathy towards 
them in their daily business life inspire mutual con- 
fidence. This, I believe, is mainly to be obtained by 
personal intercourse between employers and employed, 
and it rests with the former to secure this end. 

I would once more call attention to the heavy responsi- 
bility that rests upon those who make restrictions on 
labour, which restrain our artisans from doing their 
very best, by insisting on arbitrary lines of demarca- 
tion, or by, reducing output, or by preventing those 
who can and are anxious to work—both men and 
women—from so doing, and thus render it: impossible 
in the future for our shipbuilders to meet foreign 
competition. In face of these facts, for 
anyone to imagine that by limiting output we’ are 
adding to our prosperity is inconceivable. This 
view, | feel sure, is not shared by the better-informed 
British working man, for the vast majority are men 
of intelligence, and when they come to a full realisa- 
tion that slackness will not only imperil.the nation, 
but will injure their fellow-workers, they will, I feel 
certain, respond to the demands made upon them. 


It requires not a moment’s consideration to see the 
connection between mutual confidence and output. 
If only the suspicion which is all too common in the 
minds of artisans, and which is, we fear, fostered by 
some of those by whom they allow their thoughts to 
be directed, could be removed, it is at least probable 
that we should be faced with less frequent labour 
troubles, and that, above all, the workpeople would by 
degrees appreciate the fact that employers—even the 
worst of them—do not, cannot, work for themselves 
exclusively, and would therefore repudiate the false 
doctrines of limited output which have unfortunately 
gained currency amongst too many. Those who took 

rt in the discussion were, without exception, on 

ir Alfred’s side. They one and all. believed: that: e 
nothing but good could result from the closer contact 
between employers and employed: We also are on 
his side. But here we are faced with the first difficulty 
in a very difficult problem. We can define the 





“employed ”’ with little effort, but who are the 

“employers” ? Are they the shareholders, are they 
the directors, are they the managers? When firms 
were small, or when they are little greater than 
Messrs. Yarrow and Co., or when ‘the principal pro- 
; | prietor is actively engaged in the business himself, 
and possibly the founder of it or the direct descendant 
of the founder, then there is no great trouble in saying 
who it is for whom, or shall we say with whom, the 
artisans work, , But the conditions are such in great 
establishments. where thousands, of people are 
employed, or in great amalgamations where each firm 
is no more than,a unit in a corporate body, that it 
ceases to be an easy matter to pick out any particular 
individual and say he is the employer. It was quite 
possible for Mr. William Armstrong to know personally 
and to sympathise personally with three or four 
hundred workmen, but. it, was quite impossible for 
Lord .Armstrong to, know. ten thousand work- 
people and equally impossible for them to know him. 
Or again, it is not difficult for the owner of a relatively 
small works to give his employees some insight into 
the business problems that confront him and encourage 
their interest in the welfare of the business ; but when 
the firm becomes one bead in a chain of companies, 
and when its profits are thrown in with the profits 
and losses of all the other constituents, and when, 
finally, the owning company is a public affair quoted 
on the Stock Exchange, whose shares are bought and 
sold. by that indefinite thing called the public, and 
may even be held by foreigners, it is far, far more 
difficult, nay well nigh impossible, to expect devotion 


of the kind that. individuals frequently succeed in 


securing by sympathy and personality. So plain is 
this obstacle that the device of the welfare supervisor 
has. been invented. -The welfare supervisor might 
be not inaptly described as the official sympathiser. 
That, he does useful work no one will deny ; but he 


can no more take the place of the old-time employer, 


known personally to his men, than the best butler in 
the world can take the place of his host at the dinner 
table. We are,, of course,..not advancing these 
arguments against Sir Alfred Yarrow’s plea. There 
can be no question that he is absolutely right, and we 
urge all employers, whe can do so if they will, to keep 
in constant sympathetic touch with their workpeople. 
Mr. Marriner, told the meeting, of Sir.Alfred Yarrow’s 
plan of asking two or three men,at a time to luncheon 
at. his. table for a perfectly. free and open talk, and 
Mr. Martin related how his father sat daily in his office 
for half an hour.at a time when any. of his employees 
could come and see him and’ secure his help and 
sympathy in business or domestic troubles. These 
are admirable plans, and as, fortunately, we still 

in this country some small proprietors, we hope 
they will follow one or the other of them or take other 
means to keep in close touch with their workpeople. 
But huge impersonal companies and_ syndicates 
cannot do these things, and. it is for that reason the 
appeal has to be made to abstract principles rather 
than to personal sympathy. This is the kind of work 


_| that, the Industrial. League is doing, and doing well. 


It brings a large number of artisans and a large number 
of employers, tégether for friendly conference. The 
employers explain the economic position from their 
point of view and the artisans explain it from theirs, 
withthe result that both see things in a slightly 
different light. Each gets tinged with the colouring 
of the other and they draw nearer to complete blend- 
ing. - That.is very good, very useful work. 


It is of such vast importance, not to Great Britain 
alone, but to Europe as a whole, that we should get 
rid of the present unrest in industry, that every means 
that can be employed to that end should be invoked. 
The establishment of knowledge and sympathy 
between employers and employed is one of those 
means, and though, as we have shown, it cannot be 
effected in some cases, there are still a great many in 
which it could be adopted, and we very earnestly 
hope that Sir Alfred “Yarrow’s plea will cause 
employers generally to consider what they can do to 
establish closer’ personal contact with their work- 
people. Even where it is not possible for the 
employer himself to take that direct part which 
is so highly desirable, managers, either of works 
or departments, might do a great deal by being 
readily accessible to and readily sympathetic with 
those under them. The study of human nature is a 
vastly interesting occupation, and we say without 
hesitation that, endeavouring to know and to be 
known by their ‘workpéople, managers will find them- 
selves launched upon a fascinating undertaing. But 
at the same time that we are developing and strength- 

ening personal endeavour, the impersonal work must 
go on unceasingly. We must continue to battle, on 
a basis of economics, against false preachers and 
false principles and endeavour where other, and let us 
say higher, means cannot be employed, to secure 
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through payment by results the increased output 
which is essential to the welfare of high and low alike. 


Pas-de-Calais and Nord Coalfields. 


tr would be difficult to imagine a ‘more realistic 
description of relentless, unscrupulous, . systematic 
destruction of property than that given by Monsieur 
Gruner in his presidential address delivered recently— 
January 9th, 1920—to the Société des Ingenieurs 
Civils de’ France. The text of the impassioned 
address was the destruction and restoration of the 
Nord and Pas-de-Calais coalfields, which before’ the 
war contributed 67 per cent. of the entire coal ‘pro- 
duction of France and 43} per cent. towards her total 
consumption. In it the peculiar thoroughness with 
which the Germans. utilised all technical and 
scientific means at their disposal in order to attain 
with unerring certainty the end in view may be 
followed by the engineering student with considerable 
interest. The term “wanton” has frequently been 
applied to them, but Monsieur Gruner shows that 
every act was the result of carefully considered caleu- 
lation m which all the resources of science and accu- 
mulated records were involved. 

In order to comprehend correctly the scheme of 
procedure adopted by the Germans in regard to the 
collieries of the North of France, it must be borne in 
mind that they went to war confidently with the 
ultimate view of world domination, not the conquest 
of a particular country. Consequently it was not good 
policy to destroy the great industries of the areas 
through which their victorious armies rapidly passed, 
but rather to conserve them for their immediate and 
future use. It was not till after the magnificent re- 
pulse on the Marne that Germany changed the attitude 
which she had adopted towards the industrial under- 
takings of the North of France. Assuming that she 
was still confident of the ultimate, though deferred, 
success of her world-wide scheme, it became necessary 
to consider thrée contingencies and to be prepared 
for each of them. In the course of a retreat—believed 
to be temporary—active industries in the rear of 
her armies might form 4 disturbing menace. If the 
industrial areas were retaken by France and her Allies, 
the resources would be of great military value to 
them. If the great world scheme should, by mis- 
chance, have to be postponed, it would be to Ger- 
many’s advantage to leave France crippled, so that 
her power of resistance might be as small as possible 
when the prosecution of the scheme was resumed. 
The Germans were fully aware of the industrial con- 
ditions of France and: knew the advantage which 
would be derived from cutting off her supplies of coal. 
As already stated, France obtained about 43} per 
cent. of her coal supplies from the Nord and Pas-de- 
Calais coalfields, so if she were deprived of that source 
of supply, together with 12 million tons furnished 
annually by Germany and Belgium and a further 
quantity of about 5 million tons of English coal 
which came that way, France’s total supply would 
be reduced to less than 30 per cent. of what it was 
before the war. “‘ Germany,” says Monsieur Gruner; 
“believed herself certain of eutting off England 
entirely and preventing her from sending to France— 
disorganised and demoralised by weeks of disastrous 
strife—the fuel which was indispensable to her ; 
she anticipated an immediate triumph over a country 
whose railways, factories, and entire population 
lacked fuel, the prime source of all possibility of 
industrial and, consequently, military struggle.” 
She fully intended to annex to herself the Nord 
and Pas-de-Calais coalfields and to substitute, for | 
the distant ports of Hamburg, Bremen, and Lubeck 
the more easily exploited ports of Antwerp, Dun- 
querque, Calais, and Boulogne. With this object 
during the early months of the war, she worked the 
mines on her own account in the same way in which 
she worked the Belgian mines during the first four 
years. But the vigorous attacks made by the Allies 
in May and June, 1915, on Loos and. Vimy forced her 
to change her plans. Compelled to make a retreat 
which she hoped might be only temporary, but which 
she knew would be, prolonged, she determined. to 
render unworkable the coalfields immediately behind 
the Flanders front, which were the most menaced. 
In order to render the mines entirely unworkable, if 
not for ever, at any rate for an indefinite period, she 
left nothing to chance. She employed her most 
skilful and experienced. mining engineers, complete 
reports dealing with each mine in the minutest, detail 
were carefully prepared and discussed, and every 
source. of information was utilised. These engineers 
had in times.of peace been cordially entertained by 
their French. colleagues, who ,had_ freely allowed 
them to inspect their beautiful undertakings and 
given ready access to. their, technical. journals, 
The information ,so obtained under the cloak of 


treacherously in the work of destruction. The first 
object was ‘to ‘flood ‘the -mines,“and the method 
employed was to break through the tubbing 
and concrete backing of the shafts at the points where 
they passed through heavily watered strata.’ The 
simple explosion of heavy charges of dynamite and 
westphalite in the shaft was found, after repeated 
trials, to be unsatisfactory, so a. beam, to one end of 
which an explosive charge of 80 to 150, or even 200 
kilos., had been attached, was lowered horizontally 
by ropes. The depth to which the beam was lowered 
was carefully estimated for each pit by the engineer 
responsible, in order that the oo and concrete 
backing might be ruptured at the exact level where 
the water pressure existed. If the process failed on 
the first ion, it was repeated over and over 
again with waco perseverance until the desired effect 
was obtained. Flooding. the underground workings 
of the mines, ,however, did not satisfy the desire of 
the German engineers. .’They blocked» the shafts 
with everything that they could lay their hands on— 
cages, ropes, dead bodies of men, and animals. 
Further, they buried amid the accumulated obstruc- 
tive material, live shells, and cases of dynamite with 
the fell intent of cansing explosions when the 
mines were being recovered. In addition to the 
damage done below ground, the Germans completely 
demolished in whole and in part every surface struc- 
ture—buildings, chimneys, boilers, engines, machi- 
nery, wagons, railways—everything was reduced to 
rubbish and scrap by innumerable well-placed 
charges of explosives. 

The multiplicity. of details of destruction given by 
Monsieur Gruner in his address, and the series of 
photographs exhibited showing the surface arrange- 
‘ments at the mines before and at the close of the war, 
must have filled the hearts of his audience with dis- 
may and righteous indignation. But our friends in 
‘France are not a people likely to be discouraged by a 
set-back, however appalling, and the work of recovery 
of their mining undertakings is already in steady and 
rapid progress. They may feel well assured of our 
true sympathy and good wishes for a speedy rein- 
statement of their industrial prosperity. 








A Double-acting Marine Diesel 
Engine. 


In the course of our recent article on the Cammel- 
laird-Fullagar Diesel engine we had oceasion to 
mention by way of comparison a German-built 
double-acting engine, and we are now able to give 
our readers a few particulars of this interesting job. 
The ship in which the engine is fitted we may dismiss 
in a few words, by saying that she was built by Messrs. 
Biohm and Voss, of Hamburg, just before the war, 
and is 331ft. long by 44ft. 9in. beam, with a dead- 
weight tonnage of 4320, and that she was surrendered 
to us under the terms of the Armistice, and as soon 
as the problems conneeted with the running of the 
engines have been mastered she will be run by one of 
the big shipping companies. 

The machinery eonsists of two sets of three-cylinder, 
double-acting, two-cycle, valve-scavenging Diesel 
engines, with cylinders 480 mm. bore by 710 mm. 
stroke, which at 120 revolutions per minute give 
850 brake horse-power per set. The top end of the 
cylinders presents a perfectly normal appearance, 
with the cam shaft operating the two scavenge valve 
rockers and the central fuel valve. Close inspection 
of the cams, however, discloses the fact that the fuel 
cam nose is quite abnormal, and has so gradual a rise 
that it can hardly be felt by passing the hand along 
the face, and as a consequence should be very silent 
in operation as compared with the more usual sharp- 
nosed cam. We noted, too, that the nose piece is 
clamped on the cam disc, which makes it a very 
simple matter to make any adjustments in valve 
setting. There is a very remarkable piece of design 
immediately: below the cover, consisting in what 
appears to be a cast steel plate between the cover 
proper and the cylinder head through which the 
valves project. ‘This plate is cooled by fresh water, 
while the cover proper, which ‘carries the valve cages, 
is only cooled by the scavenge air, which as the cover 
is relieved of ali direct contact with the combustion, 
should be quite sufficient. If cylinder cover troubles 
had not been so nearly overcome, we should have 
been inclined to look. upon this as quite. a promising 
solution. The cylinder bore itself is divided circum- 
ferentially at the end of the exhaust ports, though we 
could not learn the exact form or purpose of this 
construction. 

Interest will, of course, centre round ‘the combus- 
tion arrangements for the bottom side of the piston, 
and here we find'two cam shafts, one on each side, 
each driven by a vertical shaft and skew gearing, 'the 
rod on the inboard side of the engine being continued , 
upwards to drive the upper cam shaft. Here the 
valves are horizontal, a scavenge and_a fuel; valve. on 
each side, the scavenge valves being on the athwart- 


of that line, so that a whirling motion is given to the 
mixture and‘ the?burning fuel does motimpinge on 
the rod. We understand that there is also some 
arrangement for protecting the cylinder liner from 
the impingement of the jet, but the exact nature of 
this detail we could, not ascertain. In spite of the 
three cam shafts, the engine does not present any 

ce. of complication, and there is nothing 
about it which would’ provoke ¢riti¢ism from one 
accustomed to Diesel‘engines. The gland is perhaps 
the real crux of the whole matter, and. itis a very 
beautiful piece of “work. ‘The stuffing-box is very 
deep, and: contains: no. less than eleven ‘cast iron 
“ring carriers,” if we. may coin & word, These 
carriers are L, id.in section,’ and fit snugly in the 
stuffing-box, but only looselye round the red, so are 
not subject, t6 wear. . Tightness round the rod is 
secured by a pair of narrow cast iron rings in each 
carrier, which are..turned to the exact. diameter of 
the rod ‘and split in halvés, the joints of adjacent pairs 
being s . The two parts are keptup against 
the rod by a spring ring. The gland itself is, of course, 
water cooled, and so far as the English engineers have 
as yet been able to see, it is perfectly tight and 
the temperature of the,rod is quite‘low. Naturally, 
such a gland allows of no adjustment; and leakage 
can only be dealt with by ee _ inner ring 
segments. The iehepetion ion of acking rings is 
effected by means of a ring of distinot form with a 
groove round its face, which is placed in the stuffing. 
box in the middle of the battery of rings. 

The most striking point about the general appear. 
ance of the engine is the massiveness of the columns. 
There is @ big cast iron column front and back to each 
¢ylinder, with splayed feet, and these uprights are 
connec’ at the top by fore-and-aft box 
girders, while the two end columns are also connected 
up by athwartship girders. The construction is very 
strong and stiff, and we understand that there is no 
vibration even when the engines are run light at more 
than double their normal speed. The weight, how- 
ever, must be very great, and we should judge that 
each engine weighs somewhere in the neighbourhood 
of 100 tons. The crosshead guides ‘are fitted on the 
front columns, and all this part is nice and accessible. 
The crank shaft is made in three pieces, each piece 
having two bearings, so that no attempt has been 
made to get the engine into as little fore-and-ait 
space as possible, and the comparison made between 
it and the Fullagar engine in this connection in our 
recent article loses much of its force in consequence. 
There is, in fact, over a foot clear between each of 
the cylinders, which is simply rendered necessary by 
the double bearings and the couplings. 

Fresh water is used for cooling the pistons, and is 
admitted by oscillating arms, as on the Eavestone, 
carried on the scavenge pump rockers, but the rockers 
in this case are very massive and there should be 
no chatter even though the scavenge pumps at the 
back of the engine are double-acting. There are six 
fuel pumps on each engine, one for each of the top 
fuel valves and one for each etd of bottom valves, 
and these pumps are driven by a heavy excentric 
rod ofi} the top cam shaft, Control of the speed is 
obtain¢d by a hand wheel connected to the suction 
valves pf the pumps, with the addition of a centrifugal 
governpr on one of the vertical cam shaft driving 
rods, the motion of which is conveyed to the suction 
valve levers by compressed air, instead of by links 
and levers. The pump barrels are cut out of a solid 
steel bipck in groups of three, and are a very nice job. 
A curicus feature that we noted here is that there is 
a little|oil fuel tank with a float control of the level, 
from which the fuel.pumps draw, a refinement, we 
presump, to ensure a constant head over the valves 
and so regularity of fuel feed. Another remarkable 
point is that the main i are not fitted with 
forced lubrication, unless gravity with a head equal 
to the height of the engine-room can be called forced, 
while all the other parts are simply lubricated from 
sight feed drips. Reversing is effected by the M.A.N. 
method of rotating the cam shaft in relation to the 
crank shaft, the air-starting valve rollers being placed 
on their cams by air admitted to the back of little 
plungers and not by mechanical means. When start- 
ing up, both top and bottom sides of all three cylinders 
are opened to starting air, till the engine actually 
starts to turn, and when away, air is cut off the 
top and fuel admitted. The bottom of the cylinders 
is used in the same way: that one-half of the total 
number of cylinders in @ multicylinder single-acting 
engine are used, and are only given fuel when the 
other side has started to fire properly. These lower 
fuel valves are all fitted with a simple little trigger 
arrangement to keep them out of action altogether, 
if desired, either for experimental purposes or in the 
event of anything’ going wrong. There are, in fact, 
humerous evidences in the engine that it is some- 
what experimental. hi 
Salt water is used for the main jackets and fresh 
water for the cylinder cover plate—not the cover 
proper; as has already been mentioned—and the 
pistons. All the outlets are led up to the top of the 
engine-room, where they are visible and “ feelable,’’ 
each outlet being labelled so that the condition at 
éach part can be watched. The three-stage air com- 
pressor is driven off the' front end ofthe crank shaft 
of each engine, and though the valves appear to be 





fairly accessible, it did not strike us as,a very compact 
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ous path through the various intereoolers, All the 
pumps for water circulating, lubricating oil, &e., are 
driven off the main engine, so that it is entirely self- 
contained, though other pumps for distributing fuel 
from the bunkers, filling the settling tanks, &c., are 
electrically driven. Electricity is indeed madé great 
use of, even the turning gear being so operated. For 
generation of electrical power, there are two three- 
cylinder four-cycle M.A.N, Diesel auxiliary engines 
running at 300 revolutions per minute, each driving 
a generator and having a-clutch connection to a 
Reavell air compressor for charging air bottles. The 
air bottles are well arranged, being placed horizontally 


* for and aft under the deck. ‘There is also a little two- 


cylinder hot-bulb engine, with a compressor, for use 
in case all the air bottles have been emptied. A still 
further application of electricity is to the winches 
and steering gear, the latter being an extremely 
compact little piece of apparatus which appears to 
have worked well on the way over, but which looks 
almost too simple to do all that is required of it, and 
as it works in steps, it cannot, Of course, give very fine 
adjustment of helm. 

We believe that the general design of the engine 
was got out by the M.A.N., but that they gave it up 
for some reason, and that Messrs. Blohm and Voss 
carried on the experiments, so that it is to that firm 
that the credit of the engine should be given. Our 
impression, based upon a somewhat brief examination 
of the engine im situ, is that so far as can be seen the 
double-acting engine is quite a practical proposition, 
though as to saving in space, weight or cost per horse- 
power, the present engine proves nothing one way or 
the other, and there is certainly more complication 
than in a single-acting engine with the same number of 
cylinders, which would give the same power. Nor does 
the information which is available as to the results 
obtained in connection with output in the present 
engine prove that there is anything to be gained in 
this respect by the added complication, which, to our 
minds, would only be justifiable if the bottom side 
of the piston gave a brake horse-power nearly equal 
to that of the top side. Judging from the total horse- 
power, as compared with the output from known 
single-acting cylinders of corresponding size, this is 
by no means the case. The two small horizontal 
scavenge valves on opposite sides of the piston-rod, 
for instance, cannot give a very effective scavenge, 
so that the mean effective pressure cannot be very 
high. Again, the presence of a big cold rod in the 
middle of the combustion space will not help com- 
bustion, while the conditions due to the two hori- 
zontal jets of fuel injected across two water-cooled 
surfaces do not strike us as offering the possibilities 
of combustion equal to that of the single central jet. 
This view is confirmed by the comparatively high 
fuel consumption of the engine, which we believe is 
about 4$Jb. per brake horse-power per hour. At the 
sane time, it must not be forgotten that at the present 
time it is necessary to install at least four, and prefer- 
ably six, single-acting two-cycle cylinders in order 
to be able to get a good enough starting capacity for 
a Diesel engine, and for that purpose alone, so that, 
provided that the condition of equal power from both 
sides of the piston of a double-acting engine can be 
satisfactorily met, there is a great deal to be gained 
by the reduction in the number of cylinders, cranks 
and connecting-rods for the same number of valves, 
though with extra cam shafts. From this point of 
view, there is something well worth striving for, and 
our criticism must only be taken in accordance with 
its actual wording, that the present example has not 
as yet definitely proved more than the fact that the 
double-acting engine will work all right. We may be 
quite sure that her present owners will lose no time 
in satisfying themselves on the other heading, and 
will, we hope, be willing to give their experience to 
others for the benefit of British industry. 

Certainly the English engineers who have got the 


' job in hand without any drawings to help them, and 


with no assistance or instructions from the builders, 
have a task before them in running the engines in 
which they have and deserve every sympathy, and 
it will be greatly to their credit if they make a success 
of it, though it must be said that they have one thing 
in their favour in that the workmanship throughout 
the engine is of a very high class. 
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Land Drainage from Field to Sea. By C. H. J 
Ciayton. Offices of Country Life and George 
Newnes, Limited. 1919. Price 6s. 


THE author of this useful work is Chief Drainage Engi- 
neer, Board of Agriculture and Fisheries, and a 
member of the Society of Engineers. Appendix II. 
(Food Production Leaflet No. 56) presents the. main 
provisions of the Land Drainage Act, 1918) and 
briefly describes the conditions which the Act is 
intended to remedy. A preface by Sir Ailwyn 
Fellowes, past-president of the Board of Agricul- 
ture and Fisheries, also relates to this matter, and 
includes interesting historical references. In _his 
own prefatory note the author states that his book is 
intended to be “‘ an introduction of the subject to thes 
younger members of the profession and to engineering 





and agricultural students generally,” and is “ designed 
to convey in as popular and untechnical a manner as 
possible some of the leading principles and items of 
practice which underlie the operations necessary to 
prevent the flooding and water-logging of agricultural 
land.” In addition to acknowledgments to official 
sources of information, the author states that he has 
“leaned heavily and confidently on the sound 
wisdom . . . of Wheeler.” Mr. Clayton has 
well succeeded in his task. “His. orderly arrangement 
of ideas, sound principles, and literary skill combine 
to put before the reader vivid pictures of the condi- 
tions described, and the beok is readable, convincing, 
and informative on both the administrative and 
technical sides of the subject. Engineers will be 
specially impressed by the impartial manner in which 


‘moot points are dealt with. 


There is one matter only, under three heads, in 

which the hydraulic engineer will not be in agreement 
with the author. It bears upon the- application of 
hydraulic calculations to the problems of drainage. 
Mr. Clayton states the broad facts with clearness, 
but his methods of calculation are neither subtle 
enough nor thorough enough in three particulars. 
First, catchment discharges cannot be ‘correctly 
estimated by his method. They must be calculated 
for very many points on the flow system, and sepa- 
rately, as for a single catchment, for each point ; 
and these calculations must be based on such falls 
as will actually give the greatest discharges, and 
chécked by the use of a formula, used with coefficients 
established for different areas by patient research. 
Secondly, as regards the calculations of flow in water 
channels, Mr. Clayton’s formula, V= Rx 2 F, with 
percentage deductions, is not satisfactory. It would 
be far better to use the general formula V = © ¥ RS, 
with coefficients based on the nature of the cliannel in 
every case. It is a vital point; affecting the efficiency 
of the whole of a drainage system. It is also to be 
pointed out that the author’s statement that velocity 
varies as the square root of the depth is far from 
accurate, and his application of the general statement 
that greater depth gives greater velocity is unsound— 
on page 122. The down-stream portion of a channel 
having been deepened by an eroder, “the eroded 
portion will,’’ he states, ‘‘ give a higher velocity than 
the uneroded portion,’ which cannot be, unless the 
channel has also been made narrower, since the dis- 
charge is the same as in the shallow part and the 
cross-sectional area increased. Thirdly, the author 
fails to take into account the principle of the hydraulic 
gradient in the soil, which is a vital element in the 
design of embankments, and quite important in con- 
nection with weirs, bridges, sluices, &c. 
, For the rest, the treatment of the subject is very 
good indeed. The author takes us through the sub- 
jects of legislation, jurisdiction (Chapter I.); the 
objects of land drainage—convincingly put—scour, 
silting, sinuosity, cuts, banks (Chapter II.); cateh- 
ments, discharges (Chapter III.); outfall channels 
(Chapter IV.); tidal embankments, which is excel- 
lently presented (Chapter V.); the limitation of tidal 
flow; and in the succeeding chapters deals with 
improvement works and other matters of practical 
detail. 

Every engineer to a local authority concerned with 
streams, rivers, or drainage of land should possess a 
copy of this work, and it will doubtless be of equal 
value to land owners and land agents. 


Coal Analysis: Bulletin No. 4 of the Lancashire and 
Cheshire Coal Research Association. By F. S. 
Srnnartt, M. Sec. Tech., &c. Price 2s. 

Tuts booklet is the fourth publication of the Research 

Association, and deseribes research work which has 

been undertaken at the Association headquarters at 

the College of Technology, Manchester, under the 
direction of Mr. Sinnatt. The previous bulletins 
dealt with the chemistry of coal, the sampling of coal, 
and the influence of the addition of inert matter 
upon the volatile matter evolved when coal is heated. 
The present report gives a condensed account of the 
methods advised for the analysis of coal, these 
methods being those deemed to give the greatest 
accuracy, whilst economy in time and expense are 
regarded as secondary considerations. It is prob- 
able that some of them would have to be simplified, 
and many of the tests would have to be omitted for 
ordinary technical work. The subjects dealt with 
are the determination of the percentage of small coal 
by means of sieves of various meshes ; the sampling 
of coal, which is also discussed in Bulletin No. 2; and 
the determination of-the quantity of ash. For this 
test Mr. Sinnatt draws particular attention to the 
fact that the ash is not the actual inorganic substance 
present in the coal, as during ignition most of the 
compounds. present undergo complete or partial 
decomposition, with the result that different values 
dependent upon the maximum temperature at which 
the ash has been ignited are obtained from this. esti- 
mation. Detailé@ methods of analysis to ascertain 
the chemical composition of the ash and-determination 
of the-fusibility are given. The state of distribution 
of the ash through the coal is mentioned, and a par- 
ticular example is quoted from which it was possible 
to extract 3 per cent. of the ash content of the coal 
by picking out inorganic material with a forceps from 
the broken-up coal sample. In this sample the total 
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ash content of the coal before hand picking was only 
4-2 per cent. The determination of the volatile 
matter and coke is described, a paragraph being given 
to the physical appearance of the resulting coke. 
Standardised conditions for determining the aggluti- 
nating power of coal, and a note on the increase in 
volatile matter due to the addition of inert material 
Bulletin No. 3—are also given. The determination 
of sulphur, iron, and nitrogen are described, a point 
of particular interest in connection with the latter 
being Mr. Sinnatt’s statement that the coal exported 
to a certain foreign country in one particular year 
contained 1.9 per cent. of nitrogen, a value far above 
the average percentage found in the ordinary coals 
worked in this country, which, as a rule, average 
not more than 1.5 per cent. These coals were no 
doubt chosen on account of this high percentage, 
though it is probable that the sellers were not aware 
of it, and the consequent particular value of the coal. 
The determination of chlorine is described, and also 
the combustion of coal to determine carbon and 
hydrogen. The work has been most carefully con- 
ducted, no pains having been spared, and Mr. Sinnatt 
and the Research Association are to be complimented 
on the results hitherto published. Researches of 
this kind bring us nearer to the time when the pur- 
chase of coal in this country will be based upon 
analysis, and when each grade will be used for the 
purpose for which it is most suited. 





SHORT NOTICES. 


Modern Illuminants and Illuminating Engineering. 
Leon Gaster and J. 8. Dow. Sir Isaac Pitman and Sons, 
Limited. Second edition, revised. 2ls. net.—The first 
edition of this treatise on illuminating engineering appeared 
shortly after the outbreak of war. Compiled by specialists 
who have contributed so largely to the development of this 
branch of engineering, the work has been readily accepted 


‘as’a standard book of reference. The second edition, 


which we have now received from the publishers, is not 
necessitated by the text having to any extent become 
obsolete, but rather owing to the supplies of the first 
edition being exhausted. Apart from certain minor 
alterations, the book retains its original features, while 
two chapters have been added dealing tively with 
* Lighting Conditions in War Time” and ** Searchlights 
and other Appliances for the Projection of Light.”” -The 
inclusion of these chapters dealing with the specialised 
developments which have occurred in lighting appliances 
during the war contribute to render the present edition 
of the treatise thoroughly up to date. It may be added 
that to assist the reader the authors have included at the 
end of the volume a valuable list of references to other 
works on illumination. 


Steel Works Analysis. By J. O. Arnold and F. Ibbotson. 
Fourth edition, thoroughly revised. The “‘ Specialists 
Series.” London: Pitman and Sons, Limited. Price 
12s. 6d. net.—The present edition of this work has been 
re-set and is some fo.ty pages smaller than the last edition. 
In the process of compression descriptions of some methods 
have been omitted which it would have been better to 
have retained, notably the gravimetric method of deter- 

ining chromium, which is admittedly the most accurate. 
Although the details given in former editions were meagre, 
they were better than none. The growing importance of 
the réié ascribed to gases in steel might have justified the 
inclusion of some details as to their estimation, but only 
nitrogen determinations are given, and in the description 
of the combustion process for carbon no mention is made 
of the advantages of barium hydrate over potassium 
hydrate as an absorbent. A far more serious omission is 
that of the ammonium citrate,method for phosphoric 
acid in basic slags. The book is, despite these blemishes, 
a useful one and, taken in conjunction with any of.the 
larger standard manuals, a helpful résumé of methods which 
have borne the test of time. 


Scientific Factory Management. By A. D. Denning. 
London: Nisbet and Co., Limited. 12s. 6d. net. 1919.-— 
In this work Mr. A. D. Denning has evidently set out to 
preach @ gospel, but it is difficult to find in the intricacies 
of his writings exactly what were the thoughts which 
inspi him, excepting, however, that the frequent 
refereneés to American authors such as Taylor and Gilbreth 
suggest that Mr. Denning would like to see all factories 
managed on the cut-and-dry lines of the motion students. 
Nevertheless, there is much good advice in the volume, 
which, although self-evident, cannot be too often reiterated. 
Thus, for instance, the author encourages managers to 
“study incessantly—books, goods, people, ways, means, 
and lastly, self—so that they may continually progress 
from the old to the new.” In an appendix the author 
gives, much after the fashion of a genealogical tree, his 
ideas as to the organisation of the personnel in a factory, 
from which it would appear that, in his opinion, the 
operations are of a very secondary consideration, an 
attitude of mind which may be accounted for by his former 
association with Indian labour. 





Electric Power Transmission. Alfred Still, M. Inst. C.E., 
M.LE.E. MeGraw-Hill Book Company, New York ; 
Hill Publishing Company, Limited, London. Second 
edition. 17s. 6d. net.—-The book under notice will be more 
widely recognised under its original title, ‘‘ Overhead 
Electric Powér Transmission.”” ‘The principal addition 
in the seeond edition which has necessitated the alteration 
in the title is a complete chapter on underground cables, 
which has been written by the author with the assistance 
of Mr. C. J. Beaver. Otherwise the present treatise con- 
sists of a revised and enlarged edition of the original volume. 
The special features of the first edition are retained, 
ineluding the avoidance of higher mathematics. In its 
present more comprehensive form the book should appeal 
to engimeers both in this country as well as abroad and to 
most students, 
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Locomotive, Wheel Balancing 
Machine. 


In spite of the fact that the theory underlying the 
balancing of locomotive wheels is well developed and 
widely understood, it remains trué that’ a locomotive 
wheel which has been ‘** balanced ”’ purely by calculation 
is rarely, if ever, completely free, when running, from the 
action of unbalanced centrifugal forces. We are not 
concerning ourselves at present with the question of what 
proportion of the reciprocating’ masses should ‘be regarded 
as rotating. It is the common practice to take the revolv- 
ing masses plus two-thirds of thé reciprocating masses, 
and to regard the sum as the total revolving mass to be 
balanced. Given this total mass, the question of balancing 
it is a matter for calculation along well-known lines. We 
have asserted, however, that the results of such calcula- 


which bearings are each supported on four springs so 
arranged that the bearings may “ float” and“ dither ”’ 
with the axle, should the wheels: when spun be out. of 
strict balance. 
ing engravings, the bearings and their springs are sup- 
ported from cast iron frames split horizontally to 
the wheels to be inserted and bolted to the ‘foundations 
in a manner permitting the distance between the frames 
to be adjusted to suit wheels with inside or outside bear- 


The brasses are bedded not directly against the cast iron 
external straps of the spring bearings, but against spheric- 
ally backed brasses with which these straps are lined. 





tions are practically always misleading ; were the wheels 


As will be gathered from the accompany- 


rmit 


ings. The spring bearings of the machine are also split 
horizontally, and can aecommodate brasses of different 
internal diameter to suit axle journals of various sizes. 


Thus any faulty alignment of the bearing brasses or any 
tendency for them to get out. of alignment by a possible 
whipping of the axle or similar movement can be accom- 
modated. In this connection, it may be remarked that 
distinet signs have been noted when a pair of wheels for 








BALANCING MACHINE WITH WHEELS 


actually tested they would in more than nine cases out of 
ten be found to ss a ‘‘ dithering ” action. 

As this assertion will probably be received by some 
with dissent, we hasten to add that the inaccuracy of 
the results arrived at is not due to any weakness of the 
theory upon which the calculations are made, but arises 
from the fact that approximations have necessarily to be 
made in calculating the weights and that the homogeneity 
of the metal in the wheels has to be assumed. In practice, 
the cumulative effect of the approximations and the lack 
of complete homogeneity in the métal leave the result 
of the calculations open to quite a considerable error. 
Again, a pair of wheels may initially be perfectly correctly 
balanced as regards the revolving masses, but if later on 
they are re-tired, it is not at all certain that the hoop 
stress of the new tire will not deform the wheel centre 





FOR AN OUTSIDE CYLINDER ENGINE 


an inside cylinder engine were run in the machine that 
the crank axle was ‘‘ breathing ’’ under the action of the 
centrifugal forces on the balance weights in the wheels. 
As a result, the practice has been developed of building 
up such axles with balanced cranks and applying the | 
balancing weights entirely to the crank webs and not, at | 
all to the wheels. 

The upper and lower halves of the cast iron straps | 
carrying the bearings are tied by bolts to the upper and 
lower halves respectively of the surrounding cast iron 
frames. These ties, however, are quite loose, and are 
intended merely to limit the extent of the dithering action 
without interfering with the early stages of its develop- 
ment. The weight of the wheels and the unbalanced 
centrifugal forces, if such forees exist, are transmitted to 
the surrounding frames entirely through the springs. 








BALANCING MACHINE, 


to a sufficient extent appreciably to upset the original 
balance. 
_ That all locomotive wheels, however carefully the balanc- 
ing caleulations have been conducted, should be subse- 
quently examined experimentally to determine the degree 
of balanee secured, and adjusted in accordance with the 
condition ‘revealed, has been forcibly demonstrated by 
Mr. G. JJ Churehward, of the Great Western Railway. 
Mr. Churchward ‘some time ago designed a balance- 
testing machine, and early in 1914 laid down a first example 
at Swindon. A second machine was constructed soon 
afterwards, and subsequently drawings and castings for 
similar machines were supplied from Swindon to we 
and Doneaster, for both Mr. Bowen-Cooke and’ Mr. 
Gresley recognised the great practical value which the 
appliance possessed. 

© machine as we saw it first. at Doncaster and then 
at Swindon consists of a pair of bearings for the axle, 





SHOWING DRIVING 


| 
| 
MOTOR AND FLEXIBLE SHAFT 


The wheels are driven by @ 35 horse-power electric 
motor, the driving connection being established through 
an extensible. shaft, having a Hooke’s'joint at each end. 
The final portion of the Hooke’s joint next the; wheel is 
bolted to a plate, which in turn is bolted to the spokes 
of the wheel. The centre line of the driving shaft: must, 
of course, at the outset be accurately collinear with the 
centre line of the axle in order to avoid. introducing, an 
extraneous source of dithering action. 
attainment of this:condition when the wheels are being 
set up in the machine, the final. portion of the Hooke’s 
joint next the wheel is provided with a spring plunger 
in the form of a lathe centre, and the driving plate. is 
bolted to the wheel spokes with this plunger entered into 
the centre mark on the axle end. A tachometer driven 
off the motor shaft permits the speed, in miles per hour, 


BALANCING MACHINE 


To facilitate. the | 


wheel, is provided in order that. the wheels may be quickly 
brought to rest at the end of a run. The brakes may be 
applied either by means of a hand whéel or by admitting 
air at’ 90 Ib. pressure to a standard 8in. cylinder. 

@ Before a test-is made, the small portions of the axle 
journals projecting clear of the ‘spring bearing brasses are 
smeared with red lead, and the point of a spring plunger 
marker—clearly shown in one of the’ half-tone engravings— 
is brought within a short distance of each smeared surface. 
These markers when dithering begins scrape away ‘the 
red lead lying towards the radius of the wheel along which 
the unbalanced centrifugal force is developed. 

For each type of wheel the calculated amount of the 
revolving and reciprocating masses to be balanced is 
represented by a weight or weights attached to the erank 
pins, the weights in the case of an inside cylinder engine 
being split and held to the crank pins by means of straps. 
To secure correct results, it is important that the weights 
representing the portion of the reciprocating masses to be 
balanced should revolve in the plane in which these masses 





WITH A PAIR OF CRANK AXLE WHEELS 


reciprocate. In the case of coupled wheels, therefore, 
temporary extension pieces. are attached to the crank 
pins, so that the weights representing the reciprocating 
masses may be brought out into the plane of the connect- 
ing-rod, crosshead, piston, &c. In the engraving on 


| page 354 we give the details of these extensions and the 
| weights representing the revolving and reciprocating 


masses to be balanced in an eight-coupled engine. 

During our visit to Swindon we witnessed the balancing 
of a pair of inside cylinder wheels, which had been re- 
tyred. These wheels had, when new, been. balanced 
correctly in the machine, but, either because they had 
shed some of the lead with which the balance weights 
had been adjusted or because the re-tiring had deformed 
the wheel centre, as tested after re-tiring one of the wheels 
developed a dither at:a speed of about 20 miles per hour, 
while the other showed no signs of being out. of. balance. 
The defective wheel was adjusted by bolting a known 
temporary weight to the spokes close to the balance weight, 
and on re-testing the wheels ran up to about 40 miles an 
hour before the dithering action manifested itself—again 
in but one wheel. A-small additional temporary weight 
was added, and on re-testing the wheels ran up to about 
60 miles an hour before any sign of their being out of 
balance was noticed. A little farther adjustment resulted 
in their being placed in complete balance up to and at the 
maximum The whole process did not occupy 
much more than ten minutes. The total temporary 
weight added to the wheel in this case was 10 Ib., but in 
some instances weights four or five times as great have to 
be attached before the wheels are correctly balanced. 
When the correct weight has been found a draughtsman 
determines from its magnitude and position the corre- 
sponding additional weight which must be added per- 
manently to the balance weight of the wheei. To permit 
such additions to be made, the balance weights are either 
cast with pockets or are formed from steel plates riveted 
on each side of the spokes with lead run in between. The 
extra balancing weights required are added by running 
lead into the pockets or more lead between the plates. The 
lead used contains a percentage of antimony, and is 
practically t metal, the use of pure lead having been 
found to t at times in the added masses being shed 
when the engine was on the road. 








INCREASED PRODUCTION. 





THE Government has had under consideration the urgent 
need for an inquiry into the question of increased pro- 
duction in industry, and in the Housé of Commons recently 
it was intimated by Sir Robert Horne on behalf of the 
Government that it was proposed ‘to set up a Committee 
| to inquire into and report on the whole matter. | 
| It has been decided that the Committee shall consist of 

an independent chairman and a “ permanent ” nucleus 
composed of two employers, two Labour representatives, 
and two Government représentatives, together with addi- 
tional representatives appointed, two by the employers 
and two by the workpeople, to represent any particular 
trade which may be under consideration by the Committee. 
The trade representatives will leave the Committee when 
the inquiry has been completed ‘so far as regards their 





at which dithering begins to be noted. 





Brake equipment, comprising two brake blocks per 


icular trade, and representatives of other trades will 
‘take their place, The Ministry of Labour has been in 
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communication - with the. National Confederation, jof 
Employers’ Organisations and with the Parliamentary 
Committee of the Trades. Union Congress. 'with a view:to 
the nomination by. those bedies ofthe: two ** permanent:?’ 
employers’ and Labour representatives, and the Govern- 
ment has now appointed the Committee as follows :— 

Sir Stephenson: Kent, Chairman; during the! war. he 
served on numerous ‘Government. Committees connected 
with labour matters. 

Mr. 1. Haig Mitchell, Ministry of Labour. 

Lieutenant-Colonel D. Paul, War Office. 

Mr. A. A: Pureell, Furnishing Trades Assobiation, 
member of the Parliamentary Committee of the "Trades 
Union © 

Sir Thomas Robinson, director of the Bradford Dyers’ 
Association, Limited; chairman of the Allied ‘Trades 
Bleaching, , and Printing Industries,. Lancashire, 
Cheshire, and Yorkshire; Man Power and.War Wage 
Sliding Scale and Industrial Council Committee.» 

Sir Aan M. Smith, chairman of the Management Gam: 
mittee of the Engineering and National Employers’ 
Federations. 





Mr. G, H. Stuart- ‘Bunning, vice-chairman of the Partie 





one of the most important legislative enactments of the 
German Government since the revolution. From_an 
industrial standpoint it is decidedly the most important. 

The law deals with one of the great labour problems of 
the day—the demands of workmen to share in control and 
management of the factory.. It grants to them limited 
authority in these respects, but leaves the owners secure 
in their proprietorship and high management. The other 
great labour problem—the claim of the workmen, to a 
share in the profits—is not touched upon in the measure. 
The new law is an attempt to introduce democracy into 
factory life, to advance co-operation between ‘the owner, 
the management, and the employees, looking to: the 
common benefit of all and to increase and economise 
production. 

Workers’ Councils—that is, representative bodies of 
employees inside their working establishments—are not 
in reality created by the Bill, for such bodies have been in 
existence since the revolution, but they had in the course 
of time got into a rather chaotic state. The object-of the 
law is to give them a constitution. It should, be noticed 
that from the latter political functions of any. sort are 
strictly eliminated. 

When the Workers’ Council system was first instituted 
at the beginning of the: evolution it followed closely on the 
ideas of the Russian Sov ets. The self-assumed rights of 
the employees were almost boundless, quite overshadow- 
ing the rights they saw fit to concedé to the employers. 
The workers’ rights were of both a political and economical 
nature. Politically, the Councils were intended to be the 
ultimate units of the working people’s new method of 
representation, according to the Bolshevist notion... In 
the economical field they aimed to assume complete control 
of the factories prior to their anticipated soci 
the factories to be practically taken away from their 
owners and turned over to the people in the form of the 
new Socialist Government. 

It seemed for a time as if these ambitious plans of the 
workers might be realised, and they would have, been, 
perhaps, if the workers in the opportune time had used 
better judgment in selecting their Council representatives. 
As it was, however, the most. successful qualification of the 
candidate was generally a strong voice and a radical spirit. 
Often young men, unskilled aad inexperienced in industrial 
pursuits, were elected mainly because they were the ‘first 
to reach the platform and could speak the loudest: . In this 
wise the objects of the originators were defeated without 
any great effort on the employers’ part, but not, without 
much turmoil and fighting. The whole path traversed 
by the Workers’ Councils plan from its, at first, supreme 
domination until the emasculation of its influence was beset 
with vicissitudes—unrest, factional strife, and often 
sanguinary riots. When the workmen came fo a realisation 
of how their influence had so completely vanished they 
were very angry and industrial discontent was rife through- 
out the land. In their contentions for higher wages the 
workmen nearly always won their point, but as. the 
nationalisation idea became more and more of an apparition 
and the resultant unrest more manifest, it was aj t 
that no between employer and employed could 


result ‘until their respective rights were defined and settled | 


on a new basis. It was under, these circumstances that 
the present Democratic Socialist Government decided 
to reorganise the Workers’ Councils, not on their 0 

lines, but in a way that would give both employee and 
employer specified fundamental rights. The measure 
restores to the Workers’ Councils part of the power they 
assumed in the beginning, though it is admittedly a very 
small part. It eliminates politics from their functions, 
but gives them a secure legal standing. 








Thus the law, as enacted, is a compromise and satisfies 
noone, It originates from the earnest desire of the labour 


members of the Government to fulfil at. least.a part of their 
party) programme... The employers declare it to be a 
severe iupdaane to production and they foreshadow ill 
igag. Stange yern tunic gosh aeneely om athe ne nie 
m ‘their an attempt to settle 
the labour dispute with as little harm as ible to the 
old order of things. They maintain that it puts an end 
to the evolution of the working men’s rights in Germany. 
Henee 1 the legislation was enacted in the face of bitter 
i ition, it will be remembered, 
the Constituent Assembly 
in a large sacrifice of human life. 
|e nat soo often lito divert the present- 
tionary bent @ working: men into seful 

and productive directions. x00 
At..the same time. the law has restored quiet in factory 
affairs, temporarily at least, andthe discontent is nothing 
like so manifest.as before. Among unbiassed critics the 
Satie guasade:thet.if the moneurs.is, wisely anforoadians 
both sides are inclined to exercise their authority in a spirit 
of reconciliation, it will be productive of good results. If 
such a give-and-take disposition is not manifested, how- 
over, the friction between employer and employed will 

in time and unrest perpetuated. 
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for election as representative, the candidate must not be 
under, twenty-four years of age; he must be a German 
citizen who has been employed not less than three years 
in his trade and not less than six months in the shop in 
which he is at present engaged. Exceptions to these 
requirements are made only in case there is not a sufficient 
number of eligibles with full qualifications and in case of 
war invalids. 

Councils ‘of less than nine members elect a chairman 
and a vice-chairman. If the Council is composed of both 
labourers’ and employees’ representatives the chairman 
and the vice-chairman cannot be taken out of one and the 
same class of employees. A Council of nine or more 
members elects a board of five members selected from both 
Classes. This board, and in the former case the chairman, 
represent the Council and act as the Council’s executive. 

Meetings.—Meetings of the Councils are held subject: to 
the call of the executives or of the employer. The 
employer may participate =: in meetings called by him 
or to which he is invited. Meetings must be held outside 
of working hours except when otherwise impossible. 
Employees are allowed to invite representatives of their 
trade unions and_ the seuplovers those of employers’ 

organisations to to take part in deli without a vote. 
Serene! Commas de ath secsive amit pay 
for their official service. Actual expenses alone 

must be paid by the employer. 
All matters of especial 










(7) To il ea and settle them with the 
employer. 
(8) To assist in carrying out all regulations and orders 
to accident) prevention. 
(9) To co-operate in the administration of old age pen- 
sion gh and the. workmen’s beneficiary. institutions 


The Workers’ Council. has only legislative rights. 
Executive authority rests solely with the shop, manage- 
ment. 

Répresentation of the Workers’ Council on the Board of 
Directors.—This most important clause was the occasion 
of much violent opposition on the part of the employers. 
It provides that the board of directors of all factories 
owned by companies having such boards must admit one 
or two members of the Workers’ Council to the board 
membership ‘to represént the employers’ interests, such 
members heise a full vote. 

Further Duties of Employer.—The employer must ‘give 
the Councils all information on matters of wages paid out 
and other expenses and disbursements, Every quarter 
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he must make a detailed report on the condition of the 


busin the outpy 
and Oapott hte reba arith? nee BU acne 
or fifty office ae ft compelled to lay before the 
Councils the annual if sheet ‘and make such explana. 
tions as are requested, 

Board of Arbitration. All disputes, that cannot be settled 
between the employer and Cwuetl haye,to be submitted 
to a pre-arranged Board of Arbitration which is instituted 
for districts asa, public body.under the auspices of the 
Government, 

Artisans’ and. Clerical, Workers’ . € 'ouncils, ~-These two 
bodies are, composed,.of the Workers’. Council, members 
elected out.of, the artisans’ and clerical workers’ ranks 
respectively... They look after the special interests of their 
category. of employees... Amongst their duties are : 

To co-operate in the! fixing of wages and salaries, the 
rate of payment for piecework, and in the study of the 
principles underlying such disbursements, with a view 
to the introduction of improved payment systems. 

To consider matters relating to working hours, holidays, 
and complaints. 

Their most important province exists i et a certain control 
they have been given in oe eng hes, of 
workers. In the case of unjustified ee : il 
is allowed to intervene. ante dnhagge ae bo exercised and 
the case eis ae 







The incentive 


M. Howe, in 

: on defendiny 

and, because I drew attenti. 

600 c ‘that syatem, he alleges Lam 
: @ sound Gednomie princi 

The burden of my Tetter was, that organisation” should |e 
efficient before any system of payment by results be introduced, 
and that, should this not be the case, the Subséquént eosts vi 
production could embody for all time the inefficiency which 
existed at the time payment by results was started, and illustri- 
tions were given as to the likelihood of this. The opinion was 
also expressed’ that the collective system was not likely to equal 
the results obtainable under a properly administered individual 
system, owing to the less direct individual appeal. 

The object to be aimed at in the use of any system of payment 
by results is the rerauneration of labour according to the efforts 
put forth. .Where the organisation is faulty labour’s effort. 
and time are frequently wasted, and a basis founded on those 
conditions must permanently reflect the existing inefficiency. 
Is it working to sound economic principles to start in that way ’ 

Organisation may be deseribed as the tool by which manage- 
ment becomes effective. May I therefore emphasise my point 
by taking as a symbol a very familiar shop question ? Is it not 
better, for instance, to supply a properly designed fixing than 
to expect the worker to construct a substitute with the aid o/, 
say, existing angle plates and clamps ’ If, further, you fix the 
rate for the job on the basis of the makeshift fixing, are you not 
and per tly increasing the cost of production ? 

Under “the Priestman system bonus rates are fixed on existiny 
conditions, which may be relatively as inefficient as the mak«- 
shift fixing just referred to ; the principles of that system mak 
any correction of bonus rates, as conditions improve, a breac!: 
of faith, because the workers have been definitely utilised ( 
effect the improvement. 

Of course, if a firm prefers to pay its cate nates premium, 
to run for all time, for their a ; @ faulty 
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: This shows that firm A’s wages idx dhdinillag overhead charges 
and | __ i, approximately 50 per cent. more than that of firm C. 
Mr. Howe sets out a calculation inelusive of overhead charge-. 


Firm A. Firm B. Firm C. 
j ;& £ £ 
Cost per ton, exclusive of 
material 26.6 22.6 $1.1 


This means that after including overhead charges firm A’s cost 
is still 26 per cent. over that of firm C. 

It is a new ‘point for the advocates of the Priest system 
to base their claims on this factor, but whether the disadvantage 
created by the adoption of # collective bonus rate without pre- 
viously bringing organisation toa proper level is taken at 50 per 
cent. or 26: per cent. does not save the situation. | Firm A has 
voluntarily set-up a permanent: *’ tariff wall '?;of (26: per cent. 
against itself and in favour of firm: C. 

Experience started under war conditions by one firm, spread - 
ing apparently over about three years, while deserving of con- 
sideration, does not, I think, justify-the sweeping elaims of the 
“ Priestman’”’ advocates that the: collective system is conclu- 
sively proved superior to the individual system. Both systems, 
properly based and administered, have their appropriate spheres 
of usefulness, 

I do not quarrel with the: sentiments ‘underlying: ¢ollective 
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systems in general or the Priestman system in particular, L.do 
not question that the Priestman system has operated ** to improve 
organisation | almost * beyond belief ’’-—there is such. amazing 
room for, improvement, in many works—+pbut I do say, and say 
most emphatiéally, that-in the imitial stages of the Priestman 
system there is, no indi¢ation that: pina pri 

have even been. considered, J, B.. Powe, 

London, Mareh 24th. 





FRENCH EXPRESS LOCOMOTIVE BY MESSRS, 
W. FAIRBAIRN AND SONS. 


Sir, —Froni the account which the writer gave of the locomo- 
tives built by Messrs. W. Fairbairn and Sons in Tax ENGINrER 
of February 20th one French express locomotive of considerable 
interest was omitted. ‘To the kindness of a French locomotive 
engineer, who has supplied a photograph and particulars, some 
of the following details are due. 

‘The engine in question was built by Messrs. Fairbairn in 1855 
to the designs of Mr. J, E. McConnell, and was probably originally 
intended for the London and North-Western Railway. It was 
sent to the Paris Exhibition held in that year, and instead of 
being returned to this country was purchased by the Chemin 
de Fer du Nord for the sum of 55,000f. for the engine and 11,500f. 
for the tender. It was named Eugénie and became No. 164 on 
the Nord, on which line it ran express trains for about fifteen 
years, after which it was apparently scrapped. 

lhe engine was of the well-known “‘ Bloomer 





” type, and in all | special type, as no doubt suitable locomotives exist. 


sideways, the frontal. resistance at the. speeds this engine is 
intended to attain would be one of the most important elements 
of the total, and would probably. be:the governing factor. At. 
100 miles an:hour in ‘a. calm, the-front resistance of the /1905 
design would account, for no less. than 400 horse-power. From 
calculations made in the course of a careful study. of the subject. 
of air resistance, some of the results of which ‘have been 'pub- 
lished in the Ministry of Munitions Journal and ‘Suu Exauveer 
of May 16th, 1919, I can undertake jto:say that the 1920 shape 
would save 25 per cent.,of this.waste, I may also point out 
that the additional. areas for side, winds to! act upon presented 
nd my designs, are quite insignificant, in amount, and curved at 
that. 

Tt may be remembered that I suggested the possibility of 
using aluminium piston valves. I regret to say that the specimen 
which was submitted for test has now been found to have failed 
lamentably, so that idea must be given up. It might be worth 
while, in the case of large valves, to use steel and reduce the 
sections. C,. F. Denpy MarsHALL. 

Guildford, March 28th. 


Sik,—-Your correspondents on the subject of a high-speed 
locomotive appearto be too anxious to descend to details of design 
before the broader issues are discussed. What is intended by 
the term “‘ high speed ”’.? If this means’a normal running ‘speed of 
80 to 90 miles per hour there is prob bly no ity to build a 
On a fairly 











- THE NORD ENGINE EUGENIE, BUILT BY MESSRS. FAIRBAIRN IN 1855 


its details bears the marks of Mr. MeConnell’s design. ‘The cylin- 
ders were Sin. by 22in., the driving wheels 7ft., and the leading 
and trailing wheels 4ft. in diameter. ‘Ihe boiler was ‘con- 
strueted after Met/onnell’s patent design, with a long combustion 
chamber extending nearly half the length of the barrel, so that 
the tubes were only 6ft. long between tube plates. ‘There were 
no less than 414 tubes, of a diameter of |1}in: outside. ‘The wheel 
base of the engine was comparatively short, being only 14ft. 6in. 
In its original condition it was provided with indiarubber springs, 
but those of the driving wheels were afterwards altered to plate 
springs. 

lt may be noted that the dimensions were smaller than those 
of the 7ft. Bloomers, which ran for so many years on the London 
and North-Western Railway. The latter had l6in. by 22in. 
cylinders, 4ft. 6in. leading wheels, and a considerably longer 
wheel base of 16ft, 10in. ‘Their tenders ran on six instead of 
four wheels. Moreover, McCon:.ell’s engines on the London and 
North-Western worked at 150 lb. pressure per square inch, but 
the French engine is stated in the Nord records to have — 
pressed at 105 1b, only. -K. L. 

March 22nd. 


MR. DENDY MARSHALL’S LOCOMOTIVE. 


Srr,—Whatever opinion those of your readers who are inter- 
ested in locomotives may have formed es to the value of my 
original letter, all must be agreed as to the interest attached 
to Mr. Ceeil Poultney’s able contributions to the discussion. 

Although not being able to agree with him that the average 
proportions of heating surface to grate area which are adopted 
are the ideal ones, I have come to the conclusion that the engine 
would be improved by having rather more tube surface and 
have revised the design. 

The distance between tho driving tires is 4ft. 6}in., the inner 
corners being slightly rounded. I now propose to use a boiler 
5ft. in diameter, with centre pitched at 9ft. 3in. above the 
rail level. This alteration allows the number of tubes ta be 
increased from 260 to 306. The ideal length, according to the 
Pennsylvania Railroad, would be 100in. x 1}, or 14ft. Zin. I 
will make them 15ft: long, by moving the smoke-box, leading 
bogie and eylinders a foot farther forward, the inclination of the 
latter now being 1 in 20. The symmetry of the wheel-base thus 
sacrificed is of no real importance. 

The heating surface, saturated, is now :—Tubes, 2103; fire- 
box, 170; total, 2273. The ratio H.S. to G.A. is 50, which just 
brings the engine into Mr. Poultney’s diagram, the “ boiler 
demand factor ’’ being 794. 

His second figure is interesting, but does not seem to prove 
much except that there is not a great deal to choose from the 
point of view of efficiency between ratios differing as widely 
as 86 and 60. There is also a possibility that some intermediate 
figure might be better than either. It should be borne in mind 
that the design. under discussion is iotended aiid for a speed 
machine. 

The, last sentence answers Mr. Brewer’s py on the ground 
of appearance, especially with coal at its present price. Coming 
to his practical objections, it is true that-a locomotive does not 
pursue .a,.straight. course... But., whenever ,its speed is. high 
relatively,to that,of the natural wind, the direction of the ted 
wind is only slightly. modified by changes in the direction of 
travel. Mr. Brewer says: ‘‘ A head wind is of very little import- 
anee to a locomotive,” Agreed, except when it amounts to a 
gale.. But if he means the front atmospheric resistance, then 1 
bey to differ. very positiyely.. Except when there is a gale blowing 








straight and level road, and where traffic conditions are favour- 
able, it should be possible to maintain a high-speed service with 
a light load ; it is largely a question of coal consumption. On 
the other hand, if “high speed ’’ means some 100 miles per 
hour or more, then a special locomotive-and:a special track are 
necessary. Some form of cab signalling would have to be fitted 
in addition to the fixed signals, so as to give sufficient time for 
the brakes to stop the train at a home signal, for it must be 
remembered that to pull up a train running at 100 miles per 
hour will require about twice the distance as when running at 
70 miles per hour. Greater super-elevation would be required 
on curves and the ganger would need the’ assistance of more 
scientific methods in preserving perfect horizontal and vertical 
alignment of the track throughout. With regard to the loco- 
motive, since the boiler power is limited by the structure, 
gauge, &c., a single pair of driving wheels would suffice, as the 
adhesion is enough to covér the tractive effort at high speed. 
The disadvantage is slower acceleration, but this is of smaller 
importance in long runs without intermediate stops. The 
arrangement of cranks in Mr. Dendy Marshall’s design is the 
best for present-day speeds, as it gives excellent balanci In 
a locomotive for very high speeds balancing must take second 
place to smooth running. With the relative positions of the 
crank at Odeg., 180 deg., 270 deg., 90 deg. the reciprocating 
masses on either side are completely balanced in a fore-and-aft 
direction, but a couple arises owing to the fact that the masses are 
not in the same vertical plane, and this can be eliminated by a 
counterbalance in the opposite wheel at the expense of a small 
hammer blow. There are, h bal d forces acting 
upwards at the crossheads on either side alternately, tending to 
roll the engine, and there are also unbalanced forces on the 
cylinder covers tending to sway the engine. For this reason 
the cranks in a singlé-wheeler should be arranged relatively 
0 deg., 90 deg., 90 deg., 0 deg., thereby eliminating the swaying 
and rolling. The reciprocating masses should be cut down by 
using alloy steels and the counterbalance in the driving wheels 
reduced to the smallest weight permissible. Steady running is 
not only of primary importance as regards safoty, but it reduces 
the grinding of the wheel flanges and the friction arising there- 
from. At high speeds even small resistances such as this absorb 
great horse-power, and for the same reason it is advantageous 
to enclose the locomotive in a housing to present a streamline 








body to the air. 
Viewing the matter of high speed cominercially, Mr. Dendy 
Marshall’s proposals might, under special circ have 





been considered ten years ago. For a limited number of passen- 
gers a special locomotive with special track could not face the 
competition of the present-day aeroplane, which only requires 
terminal facilities in the shape of aerodromes. If the traffic 
were heavy enough to warrant the construction of a high-speed 
railway, electric, traction, would no doubt, be,adopted....On the 
whole, the steam locomotive is as yet unrivalled in its present 
sphere, but it is uncertain that it would be applied to any new 
venture in the way of high-speed running. H. i. 
March 29th. 


THE “CIVILS.” BILL. 


Smr,—-I.do not think ‘An Old Subseriber’’ made any. point 
in your issue of the 26th which requires answering, except that 
he does-not appreciate, what I thought I had made clear, namely, 
that I.am already a corporate member/of, the “Civils.” If I 
had not got in “‘early on’ I.am afraid that, although well over 
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middle ‘age, I should only just be qualifying according to his 


i has’ absolutely convineed me that! fam 
right in my opinion that it is-wrong to place such powers as I 
believe are asked for in the hands of a body who have to be spoken 
of as ‘their defender speaks of thent,there;. One would have 
thought that one hundred years of creeping would have produced 
a better result; but, as I believe wae pointediant in your peper 
about @ year ago, the method of election of the L pr 

the members generally having any say in any change. 

Qn ‘page 323 of your last issue [ notice that the president of 
the ** Electricals ’’ states that,,the original proposals of, the 
“* Civils” had been amended, but.not in an acceptable form to 
his Institution. If a solution is arrived at after the discussion 
which is ‘apparently taking place between the ‘Civils’ and 
other Institutions, I hope you may be allowed to publish it in 
full as early as possible so that all who are civil engineers under 
the existing “ Civils ’’ charter may know how they are likely to 
be affected. D. 
March 29th. 








THE GYROSCOPIC COMPASS. 


Sim,— Refe: to the article on the gyro-compass which 
appeared in voll issue of January 16th, there was one statement 
made therein to which I -respectfully.eall'your attention. 

It was stated that the energy. loss dué’to friction around the 
precession pivots is supplied by a gradual deceleration of the gyro 
wheel, The energy loss due to the motion of precession is 
supplied by the gradual falling of the eentre of gravity of the 
system. In the case of the-sketch shown where a small weight 
is hung to the frame, this'weight gradually falls and gives up its 
energy to supply the frictional and other losses. 

A simple way of looking at this is to realise that friction around 
the precession pivots is caused by a torque about those pivots, 
which torque will, of eourse, cause’ precession around another 
axis at right angles to the axis of the applied torque, which, in 
the case of the system as shown, will be the axis about which the 
weight is acting. 

This misconception with regard to the action of the gyro 
seems to be quite common and results in many misunderstand- 
ings as to what the gyro will aecomplish. 

‘Tne Sperry Gyroscope Company, 
GrorcEe B. Crouse, 


New York, March 6th. Compass Engineer. 


[We are in agreement with Mr. Crouse as to the source from 
which the friction losses about the precessional axis is made good. 
Had our subject been the theory of the gyroscope and not the 
gyro-compass, we would have elaborated the point in question 
and made the matter quite clear.—Ep. Tue E. | 





UNIVERSITY COLLEGE. WAR MEMORIAL. 


Sir,—-We trust you will give us the hospitality of your columns 
to call the attention of former students cf University tollegs 
and University College Hospital, London, to the memorial we 
are endeavouring to raise to College and Hospital men who fell 
in the war. Owing to the many changes that have taken place 
during and since the war our address list is not complete. It 
will be of great assistance to us if all members of the College who 
have not already received our appeal will send postcards with 
their names and addresses and dates of student years to the hon. 
secretary. We shall then be very glad to send them full par- 
ticulars of our war memorial scheme.’' We hope we may rely 
on the support of all students, past and present. 

Guecory Foster, 
Chairman. 
G. BLacKER, ; 
Vice-Chairman. 
LAWRENCE SOLOMON, 
Hon. Secretary. 
University College, London, 
March 25th. 


EMPLOYERS AMD EMPLOYED. 


- SmR,—In a paper read by Sir Alfred Yarrow before the 
Institution of Naval Architects he insists upon the necessity of 
employers and their workpeople coming into personal intercourse 
with one another as the best and only means of securing harmony. 

Might I suggest that a copy of Sir Alfred’s paper be sent to 
every shipbuilder and to all their men throughout the country ? 

March 27th. Suorp STewarp. 








THE production of pig iron at Pretoria was begun in 
July, 1918. That the ore is capable of reduction has, says 
the Mining World, now been definitely established, and the 
pig iron produced from it is of good quality. The output 
of pig iron is still.on a comparatively smi seale, but the 
extension of the works and the installation of an up-to- 
date steel manufacturing plant are contemplated. It 
is estimated that the present site of 500 acres contains 
roughly 30,000,000.tons of ore....An encouraging report 


‘has been received regarding-a large deposit of iron ore 


situate about 10 miles from Navar siding, on the Indwe- 
Maclear line ; 1701 tons of iron ore were sent by rail from 
Ermelo during the year, the bulk of it to local ore reduction 
plants, but a few samples were despatched to Europe. 
Tron ore has also-been found on native lands about four 
miles from Wolhuterskop, and ore in payable quantities 
is said to have been discovered in the Lydenburg district. 

““ Tue accident mortality of the mines of the Rand for 
1919, proves,” says the South African Mining and Engi- 
neering Journal, ‘* to have been reduced to 2} per mille, 
which is a record, contrasting with 4 and even 5 per mille 
previous to 1911. The latest achievement is a triumph 
for the ‘‘ Safety First ” campaign of recent years, and for 
the departmental insistence on careful mining. An out- 
standing feature is that. of the City Deep, which was the 
fifth worst in 1918, and consequently incurred the strictures 
of the Department, and has, in the past year, reduced its 
rate from over four to below one-half per mille, thus win- 
ning the Rand Mutual Insurance Association’s prize with 
flying colours.. The Crown, New Modder; and Rose Deep 
Mines’ statistics are conspicuously good, and those of the 
East Rand Proprietary and Government areas up to the 
rocks 5 The Randfontein Central's showing is, however, 
bad, this being explained by rolling Stones in, the, steep 
slopes and conederable shoit « sinking.” 
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Large Crank Shaft Turning Machine 


THE machine illustrated on page 350 and herewith ‘has 
been built by Hulse and Co., Limited, Salford, Manchester, 
for turning large crank shafts, and is of that type in which 
the shaft is held stationary while the cutting tools“are 
caused to revolve round it. The machine comprises a 
slide bed 2}t. 9in. long; 8ft. wide, and 18in. deep, accu- 
rately planed and faced and having two longitudinal 
and numerous transverse box girders. On the bed is 
mounted a sliding carriage provided with a variable self- 
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This is br6éught about by the provision of interlocking 
levers. For securing the crank shaft firmly two support- 
ing stays, adjustable along the bed by means of a rack 
and pinion, are employed, each fitted with clamps and 
bolts and swivelling brackets on the stays are provided 
to seeure the crank webs in the necessary positions. 

The machine is designed to deal with cranks up to 28in. 
throw, and crank shafts and pins from 8in. to 24in. dia- 
meter. The height of the centres is 5ft. 9in.; the traverse 
of the headstock along the bed with both stays in posi- 
tion, 9ft. 6in.; the transverse adjustment, 2ft. 6in.; the 
range of speeds, 2.5 to 7.5 revolutions per minute; the 
range of feeds to the headstock along the bed, }in., }in., 
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LARGE CRANK SHAFT TURNING MACHINE 








unwise to stop the starboard engine, which was working 
the air compressor. Consequently, the vessel executed 
a series of circles, completely out of control, and finally 
had to be towed out of range by a rere bw In quoting 
this story,’ we recalled the superb of efficiency 
established by the engines of the whole British Navy 
throughout the war, and pointed out that as the Diegs| 
engines of the Marshal Ney were originally intended for 9 
merchant veasel of quite a different character, any defects 
they revealed were probably due to over-driving, which 
was unavoidable if the vast and unwieldy bulk of the 
monitor—a ship of 6670. tons, 355ft. long and 90ft. broad 
—were to be propelled at a reasonable speed. As wo 
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acting feed motion along the bed by means of rotating | '/,in., and */,in. 


thrust bearings. 
The sliding carriage also has a quick power traverse | quick 
motion and means for hand adjustment in either direction. | mate total weight of the machine is 35 tons. 
The sliding headstock is built in two halves, and forms a 
housing for a revolving cast iron ring, which is caused to | 
rotate in bearings inside the headstock by means of double | 


'/yin. per revolution of the 








r revolution of the tools; and tite 
nuts and twin-feed screws, the nuts being fitted with ball | range of feeds to tool slides, fin., */,,in., */,,in., and 
tools. Allthe i for the 


running shafts are brass bushed, and the approxi- 


remarked, the wonder te. not that those sorely-tried 
engines worked badly, but that they worked at al! in 
such abnormal circumstances. While disclaiming any 
championship of the internal combustion system as 
opposed to steam for naval = we thought it 
| desirable to mention these facts lest non-technical opinion 
| should hastily conclude that the former system had proved 
| @ total failure on its trial application to naval use. 


Se ee ee eee | Eaaines of HLM, Manitor, Maraipal | oorraties te sales i bere mete trae isn 


encireling the cast iron ring. A 30 horse-power electric | 
variable-speed motor with double reduction helical gears 
provides the motive power, the motor being mounted on 


Ney. 


| confirm the views we then expressed. The engines of the 
Marshal Ney were built by J. Samuel White and Co., 


screws. 
Both the feed and power traverse motions are controlled | f 


an entablature on the headstock, with which it can move. | 


In the course of the discussion arising out of Lord | 


The motor has a speed variation of 3 to 1. On the front | Fisher’s vigorous advocacy of the internal combustion | 


of the sliding headstock are securely bolted two trans- | 
verse slides, upon each of which is mounted a cast steel 
tool slide with variable self-acting feed motion to and | 
from the centre. - 


only two large naval vessels engined on the internal- | 


‘engine for the warships of the future, we ‘noticed more g 
than one allusion to the unsatisfactory behaviour of H.M. evolved by the firm, each with a varied range of power. 
Monitor Marshal Ney, which happened to be one of |the | The first type, of slow speed, is suitable for merchant 
vesseis, and has also been adapted to installations ashore ; 


| 


Limited, of East Cowes, Isle of Wight, who in recent years 
have developed various sizes of Diesel engines for marine 
propulsion. Two distinct types of engines have been 


The feed motion comprises two long cam surfaces | combustion system during the war. In THz ENGINEER | the second, or ‘high-speed type, has proved very success. 


bolted to and projecting from the front face of the head- 
stock. Runners passing over these cam surfaces actuate | 


’ 


@ 


27 0." Overall Length 





of August 22nd we gave some details of the Ney and | ful in submarines. Both types operate on the two-stroke 
quoted Admiral Bacon’s humorous account of her eccen- | Diesel cycle, which, the makers claim, results in a more 
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GENERAL ARRANGEMENT OF ONE OF THE 750-B.H.P. ENGINES OF THE MARSHAL NEY. 


The internal revolving body has an adjustable ring on 
the back to take up any lateral wear, and lubrication of 
the bearing surfaces is provided by means of an oil box 
on the top of the headstock. The two short cutting tools 


the feed motion mechanism through a set of spur gears. | tricities. 


not infrequently exploded when asked to start ; her engine- 
room was scarred as if by shrapnel from the fragments of 
burst cylinder heads, and the escapes of the engine-room 
staff were miraculous. . . Added 


to this, when 


According to Admiral Bacon, “‘ Her engines | uniform turning moment, and-renders it unnecessary to 
fit fly-wheels for marine work, besides reducing vibration 
to a m‘nimum by careful balancing. 
the monitor Marshal Ney consisted of two heavy-type 


The installation for 


ines, each of 750° brake horse-power. We publish 


are carried in slots in the steel slides, endwise adjustment | they did not burst, they usually ‘would not start, and when | a drawing showing the genera! arrangement of one of these 


being provided by means of adjustable screws, while the 


| 


from one position, and the arrangement is such that it is | her helm jammed hard a-starboard. As the supply of 
impossible to engage the two motions simultaneously. | compressed air for engine starting ran short, it was deemed 


| once started no one liked to stop them for fear of not 


po 
tom the German batteries, and to make matters worse 


engines. The six’ cylinders are 14}in. diameter with a 


tools are securely held in place by meaus of two set- | being able to start them again.” On one occasion the | 24in. stroke and the power is developed at 180 revolutions 


rt engine broke down when the ship was under fire | per minute As will beséenfrom the drawing, the pistons 





are of the stepped type, with removable heads to facilitate 
replacement. The seavenging air piston forms part of the 
main cylinder piston, the advantage of this arrangement 
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being that the crosshead, or gudgeon pin, is removed from 
the hottest part of the cylinder, while the stepped piston, 
acting a8 a crosshead guide, takes the thrust load from 
the main piston. All the working cylinders are separate 
and interchangeable, and separate cylinder covers are 
provided for quick removal for inspection. To each cover 
is attached the fuel valve and the scavenging valves with 
their operating levers, and also the air-starting gear, 
the air compressors being fitted at the starting or forward 
end of the set. These engines are direct reversib‘e, the 
time occupied in reversing from full ahead to full astern 
being only @ few seconds. . The full-speed revolutions 
may be reduced by at least one-third when it is desired 
to run the engines at cruising 5 For all prineipal 
bearings there is forced lubrication, as a'so for cooling 
the piston heads. Very severe tria's of the engines for 
the Marshal Ney were carried out under Admiralty super- 
vision. On the test bed they made a continuous run of 
ninety-six hours with full load, the power measurements 
being taken with a Heenan and Froude dynamometer 
brake. From beginning to end the running was quiet, 
smooth, and without vibration. The exhaust silencer, 
being the same as was subsequently fitted in the ship, 
acted perfectly, and the emission of the gases was both 
noiseless and invisible. Throughout the trials the tem- 
perature of the cooling water, lubricating oil, and of all 
working parts remained steady and normal. 

In the following table we give the results of the ninety- 
six-hour trial of the starboard engine :— 





Mean brake horse-power .. .. «. «+ 751.8 
Mean revolutions per minute .. .. «. 190.6 


From indicator diagrams taken during the latter end of the 
trial, the following mean pressures were obtained :— 


Mean indicated pressure— 





No. 1 cylinder . 110 1b. per sq. in. 
No, 2 » oh elec: {lems ih oayocee >. unl Rae oe 
No, 3 o 108.4 ” 
No, 4 ” 103.4 *” 
No& 117.0 9” 
No. 6° ,, ss. set Ss 102.5 a 
Blast air used per B.H.P. .. 0.22 cubic foot 
Mean I.H.P. v0 Sat Wis 1215.6 
Mechanical efficiency ve 268 61.84 per cent. 
Total revolutions for 96 hours .. .. 1,097,307 
Total fuel oil used during 96 hours . 35,205 Ib. 
Fuel per B.H.P. per hour ..' ..  .. .. 0.4871», 
Total lubricating and cooling oil used for 
tT Se ats 
Mean lubricating and cooling oil per B.H.P. 
POROUS fs ee vee wh ds tee” ep CEE es 
Mean temperature of cooling water— 
TEs ck. he). de" cae eae 61.5 deg. Fah. 
Outlet vp te ep gk es eee ” 
Mean temperature of piston oil cooling — 
IME Ds ps. oa f5+4., -as: cent tytn Cee oe 
Outlet op gar te ae 125 deg. Fah. 
Atmospheric t ture of test shop 61.5 deg. Fah. 
Injection air pressure (mean) Be 1000 Ib. per sq. in. 
Scavenge air pressure (mean) 7 lb. per sq. in. 


Air compressors— 
I.P. air cooler pressure (mean) 127 Ib. per sq. in. 
L.P. air cooler pressure (mean) .. .. 27 Ib. per sq. in. 
Circulating cooling water pressure (mean) 65 Ib. per sq. in. 
Piston cooling and lubricating oil pre- 

sure (mean) 


oi.) 4p ipemty esi, ee J 1-09: Sl OIDs per.ag. im, 
Compressor suction open, per cent. of 


total . 20. o thi ap, ge tM eel 
Oil for power and scavenge pistpns and 
L.P. compressor pistons i a Pe ee 
Oil for erank shaft and valve gearing .. 112 Ib. 
Oil for piston cooling and bearing lubrica- 
WOME dese leet ws, Bee We. eine 


693 Ib. 
. AENRE:, ton: ieerns on fates 0% "885 Ib. 
(t.e., 0.22 Ib. per hour, or 0.0123 Ib, per B.H.P. per hour.) 
Fuel used: Texas crude oil of specific gravity 0.905, and of 
viscosity at 32 deg. Fah. by Redwood No. 2 (Admiralty type) 
viscometer, 420 sec., the viscosity at 100 d Fah. (Redwood 
No. 1) being 144 sec.; the sulphur content of the oil was 0.41 
r cent. and the calorific value of the oil 19,510 B.Th.U.’s per lb. 
© heat balance is shown in the following — 
19,510 B.Th.U, 


Calorific value of fuel, ag Tb. Pr 
Consumption per B.H.P., per hour ©. 487 Ib. 
Consumption per I.H.P., per hour 0.303 Ib. 


B.H.P. = : : : 
ie bias 1215.6 } Mechanical efficiency 61.84 per cent. 


1 B.H.P.-hour = ne a = 2550 B.Th.U. 
1 B.H.P. requires 1.62 L.H.P.; therefore frictional heat per 
B.H.P, — 9-627 x ao eee x4 0 _ 1578 B.Th.U. 


Heat taken in B.H.P. hour = 19,510 x 0.487 
= 9500 B.TLU. ar 
2 X 33,000 x 60 


LH.P. heat units per B.H.P, = 1:82 X 


778 
= 4120 B.Th.U. 
B.Th.U. __ Per cent. 

Heat converted into work ) 

on brake «+ se «- 2550 .. 26.9) 43.5 percent. 
Heat lost in engine friction 1578 .. 16.6) - 
Heat converted into indi- ) 

cated work. .. ... »., 4120; .. 43.5 | 199 t 
Heat lost in cooling water 2480 26.1 eT pa 
Heat lost in exhaust gases 2900 30.4 


Heat taken in per B.H.P. 
perhour.. .. .. .. 9500 .. 100.0 
Thermal efficiency of engine = 26.0 per cent. 


Results very similar to the above were obtained from 
the port engine, which was tested under the same con- 
ditions. Both engines were opened up after the tria's, 
when a careful inspection of valves and valve seats dis- 
covered no trace of abrasion or pitting. 

_ When fitted in the Marshal Ney the engines were sub- 
jected to further trials of a very severe character as 
regards manoeuvring capacity in the basin at,Portsmouth 
Dockyard on December 15th and 16th, 1916. These 
tria's are of special interest since they were undertaken as 
an investigation and test after overhaul. The Admiralty 
programme called for two days’ manceuvring tria!s, the 
engines to be started from cdld, and each engine was 
required to complete twenty manmuvres within ten 
minutes, counting from the starting-up time. After the 
manouvres had been pics, 34 one engine was left 
running ahead at 120 revolutions per minute, and the 
other astern at the same number of revolutions The 
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overseers further ordered twenty,,manceuyres for both the 
port. and starboard engines at, the end of each hour. A 
study of the official data relating to these manceuvre 
tria's—which have been, placed at our disposa!—shows 
them to have been thoroughly satisfactory. Altogether, 
no less than 500 manceuvres were successfully carried out. 
There is no doubt whatever that engines capable of satis- 
factorily fu'filling the severe conditions imposed by the 
Admira!ty officia.s were everything that they ought to be, 
and, given correct handiing, should have been quite 
successful in service. We with Messrs, White that 
“any Diesel engine, if subjected to unskilful handling, 
and at the mercy of engineers brought up on the old 
mercantile steam-tanker experience, is bound to prove 
erratic and inefficient at sea.” 


ramet see 
= — 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our ewn Correspondent.) 


Failure of Mechanical Puddling. 


Tue outlook in the Staffordshire iron industry 
has happily cleared again so far as the revolt of the iron- 
workers against the post-dating of wages arrangements 
is concerned. I have the authority this week of the chair- 
man of the Midland Iron and Steel Wages Board for stating 
that the new arrangement under which the. ironmasters 
keep a week's wages in hand is now working smoothly. 
This is good news, since the system is certainly conceived 
equally in the interests of men and masters. Unfor- 
tunately, an equally satisfactory report cannot be given 
of the operation of the eight hours’ shift at the puddling 
furnaces. .This was made abundantly clear in my last 
week’s letter in connection with what passed at the recent 
annual meeting of the Wages Board in Birmingham. The 
fact is that the curtailment of working hours is still found 
seriously to dislocate work in the forges. Hopes which 
were entertained of such a rearrangement of heats as would 
modify the succeeding fall in output have not been realised. 
One of the spokesmen of the operatives at the Wages Board 
meeting claimed that ‘‘ Staffordshire still leads the world 
in the making of wrought iron.” And he treated the 
competition of America lightly. It is a sorry reflec- 
tion upon this boasting that the district should at 
date be making such inadequate use of its resources. 
There are a great many idle puddling furnaces. Before 
the war puddlers were not coming forward in anything like 
the required numbers, and that state of things still exists. 
Inquiry is sometimes made concerning what has become 
of the experiments by the—at the start, three years ago— 
much belauded British Puddling Research Committee. 
It is understood that a new experimental mechanical 
puddling furnace to test the possibility of machine 
puddling was being erected at the Biddulph Valley Iron- 
works, Stoke-on-Trent, of Robert Heath and Sons, Limited. 
This is a firm which, to its honour be it recorded, has 
for many years past been ever foremost in experimenting 
with any device which promised to relieve the human 
poser of the most arduous part of his laborious task. 

ut very little seems to be known of the issue of the 
efforts of the Iron Manufacturers Puddling Research 
Committee. I believe that the project has practically 
fallen through, or at any rate has been shelved in diplo- 
matic deference in much part to the opposition which, 
strange as it may seem, the men were known to entertain 
towaids it. For the hundredth time mechanical puddling 
has been proved to be.a failure. To be blunt, those who 
were in the know thought very little of the experiments 
or inquiries of the Research Committee. . Successful from 
the moment of its inception, mechanical puddling for 
armour plate manufacture in Italy, under conditions where 
money is no object, may be one thing; but machine 
uddling as applied to every-day ship-plate production in 
leveland, and Scotland, and to bar iron and hoop and sheet 
iron output in Lancashire and Staffordshire, is an entirely 
different problem. The latest intelligence from, the 
United States, too, where it had been thought by a limited 
few that a satisfactory machine puddling plant had at last 
been found, is no more hopeful than the news in this 
country. 


Quarterly Meeting Iron Trade Prospects. 


The April quarterly meeting is due next week, 
and everyone is talking of its prospects. That all kinds 
of finished iron will be doarer is taken as certa‘n, although 
the “lists” for standard descriptions, such as Stafford- 
shire marked bars in particular, may not be altered. 
Supply falls very far short of demand, with the result that 
buyers are still prepared to pay considerable premiums. 
A general computation is, that the demand for Stafford- 
shire iron, iinding big inquiries from the Continent, 
would readily absorb at least twice the output from the 
mills. All the works are as busy as they can possibly be. 
Those milis producing best iron are meeting with a great 
demand for bars, for chains, and constructional work 
generally. Strong efforts are being made to increase 
production. The only thing that customers seem to care 
about is date of delivery ; prices are quite a secondary 
consideration. Marked bars at date are £29 to £30 per 
ton. Unmarked bars, though nominally £26 10s., are 
said in some cases to be commanding £29 to £30 per ton. 
Tron gas tube strip, for which the associated makers’ basis 
is £27 10s., is changing hands at £30, and there are makers 
who even boast that they are getting £32 per ton. It 
remains very difficult to place orders for galvanised corru- 
gated sheets, but the nominal selling figure appears to be 
about £54 for 24 W.G. material, and from South Wales 

rts come of sales having been made this week at £56, 
Black sheets, doubles, in Staffordshire range between 
£45 and £48. - Production at the sheet mills is greatly 
restricted. 


April Prices for Pig Iron. 


Pig iron quotations vary widely. Most Derby- 
shire houses are asking fully 2s. 6d. per ton more for grey 





garved £10 5s, 6d. per ton. Northampton April prices are 
8, per ton above those for March. Current Derbyshire 

uotations are, for foundry Nos. 1, 2, and 4 respectively, 
fi 5s. 6d., £11 Os. 6d., and £10 13s. per ton f.o.r.; North- 
ampton forge is £9 7s. 6d. to £9 10s.; and Nos, 1, 2, and 3 
foundry respectively £9 17s. 6d., £9 15s., and £9 12s. 6d. 
per ton f.o.r.--What the April priees for Staffordshire iron 
are to be is at present undecided. Makers state that 
they will wait and see what the extra costs of wages and 
material amount to before resolving. Meanwhile part- 
mine forge is quoted £10 17s. €d., and No. 3 £11 2s. 6d. 
delivered. A good many pig iron makers are practically 
off the market. . Others have fair supplies to offer, though 
they are not disposed to book more than 200 tons or so at a 
time, so short is production. It is a hopeful sign that tiie 
output of pig iron is being i in Northamptci:- 
shire. Confidence is expressed. in the coke a justify- 
ing this enterprise. If the example set by Northampton 
can be followed in other districts, something will have been 
done towards relieving a shortage of pig iron material 
which is retarding trade expansion at many points. 


Price Expectations in Steel Realised. 


Following the lead of Lancashire, the steel strip 
and hoop manufacturers in this district have put up prices 
£3 per ton, as a week ago I anticipated they would. Strips 
now become £33 10s. and hoops £34 10s. at makers’ works. 
Mild steel bedstead angles have been further advanced £5 
per ton, making them now £30 per ton, with the usual 
extras, delivered in the district. Mild steel wire of all 
descriptions is increased £2 10s. per ton, bringing the basis 
to £42. It is not without much importance to Birming- 
ham steel consumers that a further advance of £3 has been 
registered in sheet bars on the Welsh market, where sales 
are reported to have been made at £33 to £35. The 
quotation here for Welsh billets is £26, but this is strictly 
for delivery only through April. The makers decline to 
book further forward. Derbyshire billets have been 
advanced £1 10s., making soft billets £22 10s. and hard 
varieties £23 10s. But these prices are subject to any 
increases which may be eclaged | by the Associated makers. 
The market is already ahead of the figures given above, 
which will only apply to contracts with regular customers. 
Business is done at £23 to £25 for soft billets, and even 
much higher figures are talked about. It is very difficult 
to place orders for finished steel. District structurai 
engineers are in at difficulties for want of material, 
a large quantity of which has been lying for some weeks at 
Ni rth-Rastern steel works unable to obtain shipment by 
the railways. In their dilemma disappointed Midland 
buyers are rumoured to have been even making inquiries 
abroad, especially of the Lorraine steel works. They have 
failed to obtain satisfaction on the Continent, where the 
requirements are far beyond the entire ongocty of the 
steel works. But inquiries of America have yielded 
better results, a number of contracts having been accepted 
for delivery in the autumn, commencing in July. A fairly 
substantial order has been placed for steel bars at £27 
c.i.f, Liverpool. Some large quantities of American ingots 
are also said to be on offer. It is believed that substantial 
business will be done with America if the rate of exchange 
continues to improve. 


Tin-plate Shortage. 


The trades in Birmingham and district which 
work up tin-plates as a raw material have been able to 
carry on during the interruption of supplies from South 
Wales. But output has been inconvenienced through the 
impossibility of securing special sizes, loss being involved 
in adapting unsuitable material. Whilst it is understood 
here that most of the Welsh tin-plate mills have got 
going again, some have not been able to accumulate a 
sufficient supply of steel bars to make it worth while to 
re-start. Tin-plate conditions are bound to be difficult 
for a long time. Prospective output has been heavily 
mortgaged. Sales are now being made by the Welsh 
mills to big buyers in Birmingham and district over 
August, September, and October. Though prices are 
slightly lower than those that ruled during the late squeeze, 
they do not show any considerable drop. They are much 
higher than the rates paid for some of the material now 
being delivered. This is explained by the circumstance 
that against the fall in the price of tin has to be set the rise 
in steel and the heavily increased wage bill to the opera- 
tives at the tin-plate works. 


Engineering. 

The district engineering foundries are swamped 
with orders. There has been a curious sequel to the 
moulders’ strike. It is the transfer of numerous moulders 
from general ironfoundries to automobile works, where 
wages are said to have been offered exceeding those for 
which the men struck last autumn, The staffs at the 

at roll casting works have been seriously depleted. 

is is a matter of the more importance in view of the 
great need for mill machinery at numerous iron and steel 
works. 


Fuel and the Iron Trade, 


The Staffordshire ironworks continue to be very 
much hampered through the poor output of coal. Many 
local pits from which the forges and mills draw part of 
their supplies are now under water. The feared prospect 
of further labour troubles in connection with the coal trade 
is seriously regarded. All the blast-furnaces are short of 
coke and coal, and the Easter holidays are expected to 
reduce the supply still further through stoppages at the 
pits. 


Scrap. 
Wrought iron scrap is dearer this week and scarce 
at about £10. 


Wages of Electricity Supply Workers. 
# At a meeting of the West Midlands Industrial 
Council for the Electricity Supply Industry the question 
of applying the recent Engineering and Foundry Trades 








forge iron was the case only two weeks ago, when they 
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has been considered. Tt was decided that, subject to the 
approval of the National Council, the operatives should 
have the full benefit of the award, except men’ whose 
remuneration is already regulated by trades ‘union 
organisation, . 





LANCASHIRE. 
(From our own Correspondent.) 


Mancnester, Thursday. 
Iron, Steel, and Metals. 


Tr was not to be expected that very much new 
business would be transacted on the Manchester Exchange 
this week, but there is no change in the general tone of the 
markets. There is, however, a very strong belief that. so 
far as iron and steel prices are concerned there is to be a 
further rise in prices. The supposition is based upom the 
imminence of an increase, not only in the costs of fuel, but 
in the already swollen wages list. The demand of the 
cotton workers for an enormous advance is already acting 
upon the imaginations of the iron and steel workers. In 
the Midlands the application for an increase has already 
been made, and manufacturers there realise that a serioug 
rise in their costs of production must take place in conse- 
quence. The working classes all over the country are 
still very far from realising that each rise in wages reduces 
their real value, and this is especially the case as regards 
working-class wages, because the whole of the increase— 
or nearly all of it—is spent as it is received. There is no 
putting by or investment against that terribly rainy day 
which is bound to come. 


Metals. 


There is as yet no indication that any attempt 
to begin a “ bull” campaign in the meta) markets is yet 
contemplated, and if this movement is to come it will now 
be postponed until the Easter holidays are over. At the 
end of last week the market for the non-ferrous metals 
was again seriously depressed, all being comparatively 
weak, but lead and spelter being more particularly affected. 
One has no feeling of certainty about the recovery of these 
latter metals, but the position of copper is different, and it 
is very difficult to believe that copper can be kept per- 
manently at a price which is out of all relation to iron and 
steel prices. In manufactured copper and brass the 
reasoning does not apply so well, for there is ample i 
for profit in these prices, even if standard and refined 
copper should move upward to very much higher rates 
than are now current ; but standard copper at near £100 
per ton cannot in these times be a very profitable affair, 
and one would be inclined to think that there is an oppor- 
tunity for advantageous speculation between April and 
June. The actual position of copper in America is still 
not very clear, but it is thought that stocks over there are 
now beifg got gradually into a manageable condition and 
that the domestic consumption is improving. Europe 
the consumption is not anything comparable with that of 
iron and steel; but it must be remembered that in con- 
structional and engineering work iron consumption comes 
before the consumption of the non-ferrous metals, and it is 
often the case that when the former begins to slacken the 
latter has not reached its maximum. In the ordinary 
course of events the call for copper and other metals 
should be much more active during the second half of the 
present year, and it is possible that at the same time some 
improvement may take place in the demand for copper in 
Central Europe. If this movement should coincide with 
an increase in the American consumption the position of 
copper may be very different between July and December 
than it has been between January and March. The fall in 
the price of tin has perhaps gone as far as it ought to go 
in the present circumstances. The recovery of silver from 
68d. to 75d. per ounce should assist the market to a certain 
extent, and perhaps the effect of the disappointment with 
regard to possible German demand is beginning to lose its 
effect. What is probably of more importance is that 
America should soon be in the market again, for that would 
have a great effect on feeling here. Altogether the price 
of tin has fallen not far short of £100 per ton, and there 
must be considerable temptation for those who have been 
so successful in the “ bear” tack to turn round and look 
at possibilities of gain from the adoption of the reverse 
policy. Spelter has been very weak and the price has 
gone below £50 for the first time since the middle of 
February. It is said that the present rates are below the 
cost of production both here and in America, but at the 
moment there seems to be plenty of metal in the market. 
Lead has fallen during March by the large amount of £10 
per ton, and as there is no very obvious change in the real 
situation that ought to be sufficient.. There is no news yet 
to indicate that the Australian strike is coming to an end, 
and in the absence of the Broken Hill supplies one cannot 
see that there is likely to be any plethora of lead, although 
just at present the market seems unwilling to take up what 
is offered. The Government stocks are fairly substantial, 
but they are trifling compared to what they were during 
the first six months after the Armistice. 


Pig Iron. 


The market for all kinds of pig iron keeps very 
strong, and there is not much likelihood of any fall in that 
article to keep company with the fall in the non-ferrous 
metals. The increase in fuel costs must be faced, and 
hence sellers of pig iron are very reluctant to enter into any 
contracts at fixed prices for forward delivery. The only 
pig iron in Manchester at a fixed price seemed to be a few 
trucks of Lincolnshire No. 3 at £11 10s. delivered. Perhaps, 
also it might have been possible to buy a little Scotch at 
£13 10s. delivered. Derbyshire sellers will not fix @ price 
yet, and have nothing to sell now for delivery before May. 
There is plenty of demand here for foundry pig.iron, and 
the prices obtainable for castings are high enough to allow 
of paying £11 10s. for pig iron. The fear of the iron- 
founders is that supplies will be even scarcer during the 
summer, and some are prepared to make contracts by 
agreeing to pay whatever may be considered the current 
price at the time of delivery. This kind of buying, not 
only in pig iron, is becoming far too common, for it only 
means. thatYextravagant margins must be taken in the 





contract prices for the finished work. It strikes at the 
root of any sane competitive prieés based upon known 
figures relating to costs.. It may not matter so much now, 
but it will matter very much when foreign competition 
sets in 


Finished Material. 


The markets are all very irregular, and all that 
can be said is that prices are advancing and further increases 
are expected. 


Scrap. 


There has been a firmer feeling all round in the 
scrap iron market and more inquiry for good foundry 
scrap.: One sup that ironfounders in the district 
have made some inroads into their stock of cast scrap and 
are ready to replenish it. Dealers were anxious to get 
orders for the ‘best qualities a little while ago at £9 per 
ton, but they will want more now. Even at £9 1s. or 
£9 15s. per ton, however, good foundry material such as 
broken textile machinery is cheap to those founders who 
have already paid £11 for their common pig iron and £13 
for Scotch. It would seem a wise thing to secure all the 
east scrap possible before the market goes further against 
the buyer, which it certaimly will:do' unless pig iron prices 
come down, and as to the probability of that our readers 
ean no doubt judge as well as anybody. 
Mechanical Stokers. 
Whatever view may be held with regard to 
Mr. David Brownlie’s paper on “ Mechanical Stokers as 
Applied to Lancashire Bohters.” everyone must that 
the author is not devoid of courage, and it is not to be 
wondered at that there was a large audience awaiting 
him on Thursday, the 25th ult, when he gave an abstract 
of his paper at the Engineers’ Club. To come before an 
audience of Manchester engineers in 1920 and condemn 
the mechanical stoker is like ** asking for trouble,” and, 
although it must be admitted that Mr. Brownlie’s paper 
was pretty severely criticised, on the whole he got off 
lightly. After all, the paper only contained the results 
obtained by the author from eighty typical Lancashire 
boiler plants out of thousands in use, and if the results 
obtained from this comparatively small number are not 
all that could be desired, there are hundreds in which 
the adoption of mechanical stoking has proved eminently 
successful. One important feature to which neither the 
author nor his critics made allusion, singular to state, 
was that of regularity of steam pressure. With the 
mechanical stoker uniformity can obviously be main- 
tained much better than with hand firing, owing to the 
fluctuations which result from cleaning ont by hand. 
The author's severe criticism of the steam jet might also 
have been countered to some extent on the ground that 
the provision of such a device sometimes enables the owner 
of a steam plant to carry on with a much smaller outlay 
of capital on boilers than would otherwise be necessary. 
There is no room for doubt that for batteries of boilers of, 
say, eight and upwards mechanical stoking is a paying 
ote ores but the introduction of mechanism of this 
ind necessitates some care and attention, and on this 
account it pays the boiler owner to employ skilled labour 
to supervise the working of the stokers and to keep a 
record of the results obtained. If Mr. Brownlie’s paper 
serves no other purpose than to call attention to these 
points, it will not have been ,written in vain, for fuel 
economy is a national necessity. 


Manchester Association of Engineers. 


At the annual meeting of this Association, which 
was held on Saturday, March 20th, Mr. Henry Pilling, 
M.I. Mech. E., was unanimously elected President for 
the year 1920-1921. Mr. Pilling is the managing director 
of Galloways, Limited, and it is chiefly due to his manage- 
ment that the affairs of this well-known firm have been 
restored to such a satisfactory position in the engineering 
world. The paper which he read on Saturday evening on 
“The Uniflow Engine” affords ample evidence of Mr. 
Pilling’s ability. He sees in this type of pritme mover a 
most promising field for the enterprising manufacturer, 
not only in England, but also in foreign markets. During 
a look round the Knott Mill works of Messrs. Galloway 
recently I had an opportunity of inspecting the largest 
engine of this type which has yet been built. This engine 
is being constructed for a South Wales firm, and» has a 
eylinder 60in. in diameter. ‘The cylinder is built up in 
two sections, secured together in the middle, and embraces 
several novel features, including a simple form of valve 
gear and special means for allowing for the unequal 
expansion and contraction in such a large body of metal 
due to the heat differences which the uniflow system sets 
up. It was due to Mr. Pilling’s enterprise, too, that 
Galloway's took up the manufacture of the large slow- 
speed horizontal gas engine, which had hitherto been built 
chiefly on the Continent. Several of these engines have 
already been built, and are now in successful operation. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is no change of importance to note in the 
general condition of the hematite pig iron trade of North 
Lancashire and Cumberland. On every hand there is 
activity at the works, a total of twenty-two furnaces being 
in blast. The production is not up to the level of the best 
of the war period, and indeed a much heavier output could 
readily be used up, but to produce it is not, at the present 
time, possible. The demand for iron is pressimg all 
round. Steel makers at Barrow and Workington are 
taking big supplies direct from the futnaces and deliveries 
are being made to outside users as quickly as is possible. 
There are no si as yet of any expansion. Prices are 
firm, with mixed numbers of Bessemer iron at £13 5s. per 
ton and special brands run up to £14 5s. pér ton, both net 
f.o.t. 


Iron Ore. 


The demand for hematite iron ore continues to 
be very brisk and is likely to remain so for an indefinite 
period, Prices are firm, with good average qualities of 
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native ore at 52s. 6d. per ton net at mines. For fore} 
ores there is a smiart demand, anc the price is 62s. 64. pop 
ton delivered’ ‘to West Coast furnaces. Last’ week four 
large cargoes of this ore reached Barrow. 


Steel. 


There is activity’ in the steel trade. Rails are 
the chief output at Barrow and Workington, and the other 
departments are pretty well employed, including the 
foundries, Steel generally is in good demand, and heavy 
section rails ‘are at £21 5s. to £22 Ss. per ton, with light 
raila at £22: 108, to £23 5s) Billets are a steady business 
at the increased rate of £24 per ton, and ship plates are 
quoted at £22per ton, with boiler plates at £28 10s. per ton, 


Shipbuilding and Engineering. 

There- is increased activity in the shipbuilding 
trade, Vickers Limited on Wednesday last laid the keel 
of anew Cunard liner 625ft. long overall, and other steamers 
for the same.employ are to be built at Barrow. There is 

tof a very husy state of affairs. in. both the ship. 
building and engineering industries in Barrow for some 
time to come, 





Fuel. 


The demand for steam coal is brisk and the price 
remains at 36s. per ton delivered for Durham or Northum 
berland sorts. House coal is in strong demandeand short 
supply at 38s. 6d. to 42s. 6d. per ton delivered, and for 
ane there is a full demand at 65s. per ton delivered for 
East Coast qualities. 








SHEFFIELD. 


(From our own Correspondent.) 


Armour-plate Plant. 


ALTHOUGH too late to be included in last week's 
letter, some of the observations made at Cammell’s meeting 
of shareholders here were of sufficient interest to warrant 
reference now. For instance, Sir Samuel Roberts, one of 
the directors, spoke most optimistically of the company’s 
future, and said the way in which the management had 
turned back from the manufacture of munitions of war 
to the uctions of commerce was truly remarkable. 
Mr. W. L. Hichens, the well-known chairman of the com- 
pany, went into the question with a fair amount of detail. 
At Birkenhead, he said, the transition was easy, but at 
Sheffield it was different, because at the latter they had 
always specialised on certain classes of armament work, 
the machinery for which did not lend itself to any other 
type of work, If they ceased to be manufacturers of 
armour they would have to scrap the whole of that plant 
and start again. Such a thing, however, was not very 
likely to happen, he thought ; indeed, it would he the 
height of folly for the Government to allow them to dis- 
mantle the armour plant unless and until it was beyond 
dispute that armoured ships would not be required in 
the future. “* Armour plants,” added Mr. Hichens, 
“* must be retained in readiness for any emergency that 
may arise. The cost to tht nation will be trifling in com- 
parison with the great issues at stake. There would be 
no worse piece of economy than to scrap our armour 
plants and thus put it out of our power to build battle- 
ships the moment the need may arise.” But then, if | 
may be permitted to add a personal comment, history 
has proved over and over again that Governments on 
occasion have risen to most surprising “‘ heights of folly ” 
and have perpetrated “ economy ” of the kind from which 
Mr. Hichens is now very rightly anxious to save the 
country. There is at least one notable local example. 
which most readers may quite well remember. I mean the 
case of the elaborate shell department which Hadfields 
equipped at tremendous cost not very long before the war 
broke out. Hadfields begged the Government to place 
sufficient orders with them to keep the department running 
without actual loss ; but the Government adhered to its 
opinion that there was no need to do so, and actually stood 
by whilst the whole plant and machinery were dismantled 
and dispersed. Scarcely had that been done than 
hostilities commenced in Europe, and the Government 
discovered that its short-sighted policy had indeed been 
one of the “ worst pieces of economy.” Is the present 
international outlook so full.of hope, is the European 
horizon so cloudless, that the possibility of committing 
an even, worse blunder is too remote to merit a passing 
thought ? It is not only Cammell's plant, but the plents 
of Vickers and Browns and Firths and Hadfields—for 
since the disturbance of the peace of Europe the last- 
named have become very efficient gun makers. 


Cammells in India. 


Mr. Hichens mentioned one or two other things 
beside armour plate. For instance, he made it quite 
clear that with the exception of that department it was 
intended that in future all the branches of the Sheffield 
and Penistone works are to be devoted to commercial 
productions—the Penistone property is growing into huge 
proportions—whilst inoltaded in recent developments was 
the fact that the directors have registered in India a com - 
pany under the name of Cammell, Laird and Co. (India). 
Limited, with a small and provisional workshop erected 
near Caleutta. . The step has been taken so that. the firm 
may be in a position. to book orders in India., That. kind 
of thing may have to be done on a much more important 


_seale in the early future, as both Australia and India seem 


determined to meet the steel needs of their home markets 
in a very much fuller measure than ever before. The 
chairman hinted at improved mechanical facilities and 
shop arrangemenfs which would play an increasingly 
important part in efficient and rapid production, and 
added that the company had acquired the licensing and 
manufacturing rights of the Fullagar internal combustion 
engine in respect of oil fuel. They h-d, in fact, been 
carrying out experiments with a view mainly to the 
development of ‘a mariné engine Which they believed had 
a great future before it.’ Cammeélis have good order books 
at Sheffield, ‘Birkenhéad, Penistone, and Nottingham 
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and given something like stable industrial eonditions— i aes 
which we have not certainly at the ‘NORTH OF ENGLAND. 


: ’ moment in any general 
measure—there is every, reason to face the future with 
confidence, I think I have already mentioned that it has 
been decided to inerease the share capital to £4,500,000 
by the issue of 500,000 new shares of £1 each: 


Outspoken Colliery Owners. 


Another interesting gathering in Sheffield was 
that of the shareholders in the Hatfield Colliery Com. 
pany. This is one ‘of the collieries the development of 
which has been refarded“by the war and strikes. How- 
ever, the work is now proceeding and it is expected that 
very shortly the head gears will be in operation. The pits 
will then be, it is estimated, the chea of their size and 
depth in the country. The Firbeck Colliery, on the other 
hand, which is one of the Sheepbridge group, is still entirely 
held up in its sinking programme. The Government 
objected to the contractors proceeding with the work 
during the war, and now the P dione of the company are 
so uncertain about the Government’s policy with regard 
to colliery management and profits that they are indis- 

to sink any more money in the project for the present. 
Had the plans as originally drawn up been allowed to 
proceed the development at Firbeck would have been 
sufficiently advanced to have brought coal-getting well 
within sight, just at a time when every ton is badly 
required. But to revert to the Hatfield Main meeting. 
The chairman—Mr. John P. Houfton—referring to the 
crisis in the coal trade, expressed the view that if there had 
to be a strike it would be better for the employers and men 
to settle it among themselves. As to nationalisation, 
‘“‘ we may have reform,” declared Mr. Houfton, ‘‘ but we 
shall not have revolution ; we may have redistribution of 
profits, but we shall not have confiscation ; we may have 
men of all classes rising to high positions in the Govern- 
ment of the country, but we shall never have Bolshevism.” 
Let us hope Mr. Houfton is a true prophet. ‘‘ The miners 
know that their campaign for nationalisation,” he added, 
“hes failed both with the Government and with the 
country and the men are now showing their»hands. If 
anything could prove the insincerity of the miners’ demands 
it is their present attitade—all they want nationalisation 
for is their own benefit and not that of the country. . . . 
There is not a miner who pretends that he needs this 
additional money on account of the cost of living.” As 
if to crown this opinion a shareholder from a coll ery 
district declared with emphasis that nationalisation is 
‘** doomed, dead, and damned.” The bold assertion was 
very warmly endorsed by his fellow-shareholders, though 
in cold print it certainly looks more expressive than 
explicit, and no doubt if the bogey of nationalisation could 
be laid as easily asthat the future of industry would have 
given much less cause for anxiety. 

General Conditions. 

; Considering the pressure now being experienced 
in almost all departments, the arrangements made for 
the Easter holidays allow the workers a very good break. 
The demand for all kinds of steel and steel productions is 
so heavy that the holiday is really inopportune, as it 
invariably takes the men some kttle time to settle down 
again, ard after the wages lost through the moulders’ 
strike, there is a good deal of leeway to make mp yet. 
However, the spirit of to-day seems to be, in very many 
cases, to do as little as possible, and unless workers 
generally wake up to the true position before it iz too 
late, that spirit will prevail until it is discovered that there 
is no longer any need to hurry, as there is but little to do. 
Some of the small crucible furnace people do not appear 
to be particularly busy, but the larger firms have well- 
filled order books now, America continuing an excellent 
customer—largely to be accounted for, of course, by the 
state of exchange making it possible for Americans to buy 
certain kinds of steel to greater advantage in this country. 
A great deal of profitable business is having to be turned 
away by manufacturers, who find it impossible to secure 
anything like the quantity of raw material they require. 
France, Belgium and Italy are all clamouring at the doors 
of Sheffield for mild steel. Any quantity can be di 
of now, but whether the demand may be expected to per- 
sist very much longer is open to a little doubt. Railway 
material still keeps the most prominent position, though 
it is said that even yet the home systems are not placing 
orders anything like as freely as they were expected to. 
There is a great run on small tools of all kinds, and business 
in twist drills is exceedingly brisk. At Hadfield’s meeting 
here this week, Sir Robert Hadfield declared that the 
company was prepared, if the need arose, to make a shell 
of 2lin. and weighing 2} tons—a weapon 50 per cent. 
heavier than the biggest projectile yet fired, and one that 
would perforate 5ft. of hard-faced armour at short proving 
range or 2$ft. of such armour at ten miles. A shell of 
that kind would require 1200 Ib. of propellant to obtain 
about 2500 foot-seconds muzzle velocity, and would leave 
the gun—if such could be made—with a locked-up energy 
of no less than 250,000 foot-tons. Sir Robeft and another 
director—Mr. Pickering—had something interesting to 
say about the recent moulders’ strike, but that I must 
leave for this week. 


Iron, Steel, and Coal. 


The greatest anxiety is felt here, as in other 
industrial centres, regarding the outcome of the miners’ 
negotiations. _ Efforts are being everywhere made to lay 
in reserves of fuel, but in most instances there is very little 
room for stocks in works yards. In the meantime the best 
is being hoped for There is no change in quotations, and 
—apart from the strike threat—conditions are unaltered. 
The position of iron and steel seéms to be growing worse. 
It is not only the rising price, but the actual shortage of 
supplies that is causing anxiety to users. Dead soft basic 
billets are now £22 10s. That is the minimum Association 
figure, leaving makers to obtain any premium upon that 
they can. ‘The quotations of hematite pig iron have been 
raised, and wire rods and other finished steel have also 
risen.,.As much as ten guineas a ton and even more is 
being, asked for good steel scrap. 
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(From our own Correspondent.) 
Leading Firms and Railway Defects, —_ 
An important manifesto on the detrimental 
effects upon industry and the general weal of the present 


inadequacy of railway facilities has been g 
shipbuilding, Paseo Pre and iron and steel firms on the 
North-East Coast. The seriousness of the position has 
been frequently mentioned in many of my previous letters, 
but instead of getting better matters r to be going 
from bad to worse. It is estimated that at the moment 
there are 90.000 tons of finished iron and steel goods await- 
ing transport on the North-East Coast. In their statement 
on the situation the firms point out that the failure of the 
railways to handle the country’s traffic efficiently is so 
seriously interfering with the manufacturing operations 
as to call for public notice and the institution of remedial 
measures in the national interests. Always important, 
the efficiency of our railway system is of greatly increased 
importance to-day, as a vital factor in securing national 
reconstruction. The prevailing conditions—congestion 
at the docks, delays in transit, and increased coste—are 
making themselves felt in every direction, lessening pro- 
duction of necessaries, causing unemployment, inflicting 
losses on the community, and increasing the cost of living. 
‘The steel makers of the country have successfully intro- 
duced the system of three shifts of eight hours for each 
working day of twenty-four hours, and the country’s 
interests demand that the railways shall be worked in like 
manner to make the utmost use of the rolling stock avail- 
able, and thus relieve the present situation, which is pre- 
venting the full play of trade and retarding the nation’s 
economic recovery. The efforts of manufacturers and 
traders in every branch of industry, who are aiming at 
increased production, should not be allowed to suffer 
owing to the restricted use of our traffic facilities. The 
firms submit that the need for utilising our existing railway 
plant to the fullest capacity is imperative, and that steps 
should be taken to give effect to this without delay. If 
there is a shortage of men for working the additional shifts, 
it should be noted that there are still numbers of unem- 
ployed who can be trained for railway work, In the mean- 
time, and until the additional shifts have been organised, 
the firms contend that the railwaymen should be asked, 
and should agree, to work overtime. 


Cleveland Iron Trade. 


Famine conditions still prevail in the Cleveland 
pig iron trade, and consumers are metaphorically tighten- 
ing their belts. So far as the trade can adapt itself to the 
extraordinary conditions, it is endeavouring to do so, for 
there is no prospect of other than short rations for con- 
sumers for some time to come. The test need of the 
trade at the moment is that more coking coal should be 
sent to the ovens. It is the scarcity of coke which is the 
real obstacle to increased production of pig iron, and until 
that scarcity is relieved it is idle to hope for any relief from 
the present stringency in the iron trade. If means could 
be devised for increasing the production, it would be quite 
a boon. A Parliamentary Committee is being set up to 
consider the matter, but it is doubtful whether full satis- 
faction will be obtained, as there does not appear to be 
anyone on it who is directly concerned with the iron and 
steel or mining industry. It has been almost impossible 
to buy Cleveland foundry or forge iron this week, and the 
situation is but little better in relation to East Coast 
hematite. The output is taken straight from the pig 
beds to the consuming works, and the majority of the 
makers are so heavily committed for the ensuing quarter 
that they are unable to accept further contracts for that 
period, and beyond it they are not disposed to go.. The 
amount of iron at the disposal of consumers outside the 
immediate district is gradually getting smaller. The 
majority of the Cleveland blast-furnaces are now operated 
by or on behalf -of firms who are also steel producers, and 
the local steel works consequently have first call upon the 
output of the blast-furnaces. The truck shortage is said 
to be worse than ever. Possibly that is an exaggeration, 
but the shortage is certainly acute, and only by the exten- 
sive use of coasting traffic are deliveries to home con- 
sumers maintained. Whilst there is no reason to anticipate 
that the Cleveland ironmasters will modify their present 
intention of maintaining home prices at existing levels 
until the end of April at least, it is significant that Scotch 
iron prices are still soaring, whilst in other districts 
increases are foréshadowed to take effect next month. 
It is stated that up to £15 per ton has been paid by buyers 
abroad for Scotch foundry iron, and locally siliceous 
iron has realised £14 17s. 6d., and No: 1 £14 12s. 6d. per 
ton for export. Such figures are absolutely without pre- 
cedent, and are only possible when the need of the foreign 
buyer is most urgent, for with freight charges added the 
cost is well-nigh prohibitive. No. 3 Cleveland G.M.B., 
No. 4 foundry, and No. 4 forge are all firm at 200s., No. 1 
at 212s, 6d., and siliceous iron at 217s. 6d: per ton for home 
consumption, with 5s. per ton added in all cases if the iron 
is for shipment to France, Belgium, or Italy. Buyers for 
other countries are quoted anything from 267s. 6d. up- 
wards for No. 3 quality. Export business is, however, only 
on a very limited scale, the fact being that all the iron 
produced is wanted at home. 

Hematite Pig Iron. 

There is briskness to report all round in connec- 
tion with the East Coast hematite pig iron industry. 
Producers, without exception, are full up with orders, and 
the whole of the output is going into immediate consump- 
tion. Local steel works account for a good deal of the 
output of iron, but in addition to that demand there is a 
full, request on the part of users allover the country and 
from the Allies. Makers find it very difficult to cope with 
the clamour for deliveries. Some of the consumers are 
working from hand to mouth, and are really dependent 
upon daily supplies. The home price of mixed numbers of 
hematite is 160s., and of No. 1162s. 6d., and export figures 
to the Allies are, 5s. higher, but no reliable figure can be 
given for neutrals,.exports having ceased. owing to the 
scarcity of iron. 
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Iron-making Materials. 

There has been little or nothing done in tho 
foreign ore trade this week. Consumers are holding out 
against the present high rates, but the difficulty of obtain- 
ing tonnage and the excessive freights ap to discount 


any hope of an early change in the situation. Coke is as 
scarce as ever, and buyers have the utmost difficulty in 
covering even their most pressing needs, supplies literally 
passing from hand to mouth. The price of ordinary fur- 
nace brands is now 55s. 6d. per ton at the. ovens, with 


better qualities 58s. and foundry coke 63s. 


Manufactured Iron and Steel. 


The general situation in the manufactured iron 
and steel trades does not show much alteration. Great 
activity is maintained in all departments, and consumers 
are always pressing for deliveries. The position, however, 
is very harassing to manufacturers. Even when the orders 
have been executed and are ready for transport, they are 
faced with the serious drawback of a shortage of railway 
wagons. Since the 30s. per ton advance in the price of 
hard and soft billets there has been no further change in 
the agreed minimum figures, but with an unprecedented 
demand makers are obtaining substantially more than the 
minimum figures, The current minimum home quotations 
are :—-Rounds and squares, 3in. to 54in., £22 2s. 6d.; 
fin. to 3in., £24; flats, 5in. to 8in., £22 5s.; over 8in., 
£22 15s.; 14im. to 5in., £24; angles, 4-ton lot minimum, 
£2110s.; tees, £22 10s.; joists, 4-ton lot minimum, £21 10s.: 
heavy steel rails, £21; fish-plates and sleepers, £26 ; ship, 
bridge, and tank. plates, £22; boiler plates, £28 10s.; 
packing steel, parallels, £18 5s.; packing iron, tapered, 
£22 10s.; steel strip and hoops, £27 10s.; common iron 
bars, £26; soft steel billets, £22 10s.; hard steel billets, 
£23 10s.; corrugated galvanised sheets, up to £56; black 
sheets, £45. In many instances export rates are higher 
than home quotations, and are all subject to negotiation 


The Coal Trade. 


The position in the Northern coal trade remains 
absolutely unrelieved. The export section is exceptionally 
quiet, and, so far as the actual placing of business is con- 
cerned, about at a standstill. The colliery owners are 
unwilling to discuss new business with any degree of 
seriousness, and in most cases are quite unable to do so, 
for the simple reason that they have nothing to sell at 

resent, while for any supplies they may have in the near 
uture their books are already full of orders, and have 
been so for a long time past. Inquiries, however, continue 
to come along without any sign of abatement, despite the 
impossibility of their receiving any attention in the absence 
of fuel. The requisitioning demand for either national, 
Admiralty, or other home market , is extrava- 
gantly heavy, and is prevalent throughout the whole 
market, leaving only fragments for the ordinary trader. 
The new bunkering order still absorbs a great proportion 
of the time at the disposal of coal people during market 
hours, and, despite some elucidation of the points under 
discussion, there still remain many anomalies and 
grievances, which will take time to understand. In the 
meantime the disposition to accept the situation philo- 
sophically and make the best_of it seems to be pretty 
general, and probably in a week or so matters will be so 
arranged that the trade will move smoothly along again as 
usual. Coke is exceptionally strong, and in vigorous 
demand, but supplies are seriously deficient, and, as a 
consequence, almost any price could be obtained for any 
date of delivery, however distant. Gas coke has been 
sold more than once at 127s. 6d., while im the case of 
foundry up to as high as 135s. has been done for best 
beehive, and prices only slightly below that figure have 
been paid for patent oven. The principal market quota- 
tions are as follows :—Northumberlands: Best Blyth 
steams, 120s.; second Blyth steams, 110s. to 115s.; un- 
screened, 100s. to 110s.; best steam smalls, 96s. 10 100s.; 
second smalls, 90s. to 95s.; best screened households, 120s. 
Durhams ;' Best gas, 110s. to 120s.; second gas, 100s. to 
110s.; special Wear gas, 115s. to 120s.; coking, 100s. to 
110s.; best beehive foundry coke, 130s. to 135s.; patent 
oven, 125s. to 135s.; gas coke, 125s. to 127s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 
Position Unchanged. 


ConpDITIONs in industrial circles continue un- 
changed. Materials are as scarce as ever, and the uncer- 
tainty with regard to prices causes a lot of trouble. Orders 
in hand and in course of completion are subject to the 
various increases in price, and consumers are unable to 


judge costs until material is actually delivered, Conditions ~ 


tend to get worse rather than better, and supplies are 
almost at famine point. 


Iron Trade Wages. 


As a result of the realised net selling price during 
the months of January and February, wages in the manu- 
factured iron trade are subject to a rise of 17} per cent. 
on basis rates, 


Imports and Exports. 

A marked increase in the arrivals of overseas 
vessels has been noticeable at Glasgow during the past few 
days. Arrivals have consisted chiefly of ore cargoes and 
steamers coming to load. Thirteen vessels arrived with 
ore in two days. It is not suggested that these arrivals 
signify a return to normal conditions. Rather do they 
demonstraté. the irregularity of the shipments. But it is 
theught that these cargoes may be partly a result of the 
representations, made by the ironmasters to the Govern- 
ment regarding the difficulty of engaging ships to bring 
ore cargoes. Fair quantities of manufactured iron and 
steel material have: also: arrived from America.» Chief 
among the exports were a shipment of locomotives for 
South America and a cargo of pig iron for San Francisco. 
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Shipbuilding at Montrose. ey 
The London and Montrose Shipbuilding and 
Repairing Company, which began operations at the Water- 
side Yard, Montrose, last July, has just launched its first 
vessel, one of two steam drifters for London owners. The 
com) has on the stocks four 1000-ton steamers for 
iff owners and two steamers of 500 tons for the Red 


Sea trade. 


Pig Iron. 


Supplies of Scotch pig iron continue very scarce, 
especially in the case of foundry qualities. No. 1 foundry 
is now quoted about £13 and No. 3 £12 10s. per ton at 
the furnaces, and £15 and £14 10s. respectively f.o.b. 
Glasgow. Very little is going outside the home market, 
local consumers easily absorbing anything :produced. 


Finished Iron and Steel. 


Despite the continual rise in prices, the flow of 
business is as large as ever, and makers are kept busy 
refusing orders right and left. Home consumers are 
having the preference, but notwithstanding all efforts 
to make outputs go round, many makers have had to 
close their books in the attempt to make a lasting im- 
pression on arrears. Sectional material is now at a very 
high level, and some works are naming £30 per ton, and 
it is said that it will not be long ere £40 is touched. Steel 
boiler plates, too, are now over £30 per ton. Black steel 
sheets are particularly strong, and the most inviting 
specifications have to be turned down. Galvanised sheets 
are in great demand, and it is reported that some quan- 
tities of this material have recently gone to India and 
realised fabulous prices. The latest rise of 40s. ton 
in malleable iron is said not to be the last. The d 
for agricultural sections alone is extremely large, to say 
nothing of engineering requirements and bars for general 
purposes. There is also an unprecedented demand for 
nails. Makers have withdrawn prices for cut and patent 
nails, and deliveries and prices are now a matter of arrange- 
ment. Export inquiries are steady, but very little of any 
elass of material is available for shipment, Good ship- 
ments of old material and machinery have been despatched 
to the Far East. 


Coal. 


There is still little or no change in the Scotch 
coal trade. Outputs are still stretched to their utmost and 
the restrictions on shipments are rigidly enforced. Local 
industrial concerns are pressing for supplies, and railway 
and gas companies are taking large deliveries. House 
fuel has‘ been slightly easier, owing to milder weather, 
but merchants have still a large quantity of orders to 
overiake. The uncertainty with regard to the labour 
outlook, however, is tending to create extra demands. 
Collieries, particularly in the East of Scotland, have been 
inclined to “‘ bing” material for shipment, and as much 
as 42s. to 45s. per ton f.0.b. has been obtained, according 
to quality. This stuff, however, has also come under the 
ban of the Controller. Export prices show no change. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Miners’ Wages. 

Tue demand of the miners for increased wages 
and the counter offers which have followed from the 
Government have encouraged the belief that the question 
will be settled without resort by the miners to drastic 
action. The upshot of the negotiations is that the miners’ 
conference has decided to take a ballot of the coalfields 
on the Government’s latest offer, viz., 20 per cent. advance 
on gross earnings, excluding the Sankey award and the 
war wage, and teed flat rates of 2s. per shift for all 
above eighteen, ls. for all between sixteen and eighteen, 
9d. for workers below sixteen, the advances to operate from 
March 12th last. The original demand of the miners 
meant an extra labour cost estimated variously at from 
£43,000,000 to £49,500,000, while the last Government 
offer which is to be submitted to the coalfields is roughly 
estimated to entail £30,000,000 to £35,000,000. These 
are big figures, and in these days when millions are dis- 
cussed with apparently no more seriousness than were 
thousands before the war, there is a tendency to pass 
matters over with a certain amount of indifference. In 
the coal trade, however, the position is viewed differently. 
Each successive concession is looked upon with no little 
anxiety. The industry is controlled, and the owners have 
very little say in matters. The owners have for a long 
time past urged that the industry should be freed from 
control. Now the miners have called for control, but 
before it is secured they are making safe their position 
in respect of wages. The present prices of coal for — 
eannot always be maintained. The industry as a whole 
is only on the right side financially, provided the export 
prices of South Wales coal principaliy are upheld. The 
result is that if in the future de-control does come about, 
the coalowners have to face the prospect of a fall in export 
prices, and the certainty that working costs, particularly 
in respect of labour, will be at an abnormally high level. 
It is not a happy outlook for the coalowners. The Govern- 
ment is hopeful that the advances it has offered will 
induce greater production, but history does not afford 
much comfort in this respect. Higher wages have not 
infrequently been accompanied by lower output, and it is 
to be feared that the object of the Government will not 
be achieved on this occasion. It is difficult to forecast 
exactly what the result of the coalfields’ ballot on the 
Government’s offer will be. It will not be known until 
after Easter. The probability is that most of the districts 
will accept the terms, but the chances of South Wales 
approving of the offer are not very hopeful. 


Wages, Output, and Absenteeism. 
When the miners’ leaders met the Prime Minister 
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recently concérning the men's demand, the secre of 
the Miners’ Federation of Great. Britain said ne the 
actual number of shifts was 4.9, but they called it five 
for the sake of convenience. That was the average weekly 
number of shifts worked in the year. - Thus on this basis, 
Mr. Hodges calculated that a 3s. day increase would result 
in an addition of only 15s. week. According to the 
secretary of the South Wales Coalowners’ Association, 
Mr, Hodges arrived at this basis of the weekly number of 
shifts worked by not taking the average number of da: 
per annum on which the pits were open to work, but o 
the average number of days on which workpeople attended, 
after allowance had been made for absences owing to 
holidays, &c. As a measure of the wage value of the pro- 
posed increase, such a basis of calculation, it is contended, 
is false, and the use made of it by Mr. Hodges misleading. 
In the majority of the coalfields of the country the work- 
ing week is one of six days, or, say, 300 working days per 
annum, after deducting Sundays and 13 days for customary 
holidays. In the South Wales coalfield the average loss 
of time through unavoidable absenteeism is about 3 per 
cent., and on a working year of 300 days this represents 
@ loss of, say, nine days per person per annum, bringing 
the actual number of workable days to 291. Obviously, 
Mr. Hodges should not make any deduction for avoidable 
absenteeism. Examining the loss in output and wages 
involved in the statement of Mr. Hodges that the men 


‘only work on an average five days per week, the secretary 


proceeds that the current rate of production is 240 million 
tons per annum, and the output per day on Mr. Hodge's 
estimate of five days per week is 923,000 tons. The 
difference between an actual working year of 290 days 
and Mr. Hodge’s estimate of 260 days is 30 days; there- 
fore the loss of output for 30 days’ absenteeism at 923,000 
tons per day is 27,690,000 tons. In other words, Mr. 
Hodges’ assumption of a working week of only five days 
implies a loss through voluntary and avoidable absentee- 
ism of over 27} million tons per annum. Adopting the 
figures of Alfred Tongue and Co., the loss in wages 
incurred by a working week of only five days works out 
as follows :—-Present wages per annum, £225,000,000 ; 
the wages per day on Mr. Hodges’ estimate of 260 days 
is £865,384; the difference between an actual working 
year of 290 days and Mr. Hodges’ estimate of 260 days 
means @ loss in wages for 30 days’ absenteeism at £865,384 
per day, of £25,961,520. The net result of the two state- 
ments prepared is to show that the present loss in wages 
through voluntary absenteeism is nearly £26,000,000, and 
in output over 27} million tons. If this 27} million tons 
were produced and disposed of at an average price of only 
28s. 6d. per ton, it would add to the revenue of the industry 
a total sum of over £39,000,000 per annum. 


Bunker Coals. : 


Reference was made last week to the question 
of the supply of eoal for bunkering p’ and the 
limitation of the prices to be charged. Since that time 
the position has become more involved and difficult, so 
much so that the shipowners have been roused to action, 
and there is now a prospect of something being done that 
will remove the impossible conditions which have been 
prevailing. When the announcement was made that 
reduced prices for bunkers were to operate, the position 
resolved itself very much upon the lines experienced by 
the general public when during the war the Government 
reduced the price of various articles. The goods, in fact, 
disappeared from the market. So it has been with coal, 
When the shipowner or broker approached a colliery for 
bunker coals, the salesman simply replied that he had not 
got the coal, as he was full up with orders. The owner or 
broker then proceeded to the local coal mines department 
for assistance, and these authorities referred him to 
certain collieries, but still the bunkers frequently were 
not forthcoming. In effect the colliery salesman said : 
‘** Yes, you shall have your bunkers, but I cannot say when 
you will get them, as I’m full up.” Thus the buyer was 
no nearer getting the ship away. Then, towards the end 
of last week, the secretary of the Coalowners’ Association 
sent to the colliery companies a circular, which, among 
other things, stated that ‘‘ only sufficient coal should be 
supplied for bunkers at the fixed price to enable a beat to 
proceed to her first port of call, as other bunkers must be 
obtained from the coaling depéts at the market price.” 
This, however, was too much for the shipowners, who 
roundly described the direction as absurd and impossible. 
The fact is that the majority of coaling depédts abroad are 
depleted of supplies, and steamers are waiting at these 
stations in substantial numbers for bunkers. The ship- 
owners called a meeting on Saturday to discuss the position, 
when it was stated that twenty-seven steamers were 
already waiting at Cape Verdes for bunkers, and the 
position was probably the same at Las Palmas and 
Teneriffe. The result of the meeting was that a deputation 
was appointed to go to London to see the Shipping and 
Coal lemsedhen and explain the serious situation. The 
Shipbrokers’ Institute was also busy, like the shipowners, 
and telegrams were sent to the Shipping Controller, who 
on Monday replied that the matter had been taken up 
with the Coal Controller and that he hoped a satisfactory 
solution would be reached i diately. The shipowners’ 
deputation did not after all go to London, it being dis- 
covered that as the whole of the arrangements concerning 
the fixing of prices, &c., in regard to bunkers was a volun- 
tary one on the part of the coalowners, the Shipping 
Controller could not strictly intervene. The result was 
therefore that the shipowners’ deputation arranged to 
interview the Commercial Committee of the coalowners 
on Tuesday afternoon, and in the meantime, pending 
fresh instructions, the Coal Controller’s representative 
at Cardiff is allocating bunkers in such cases as may be 
necessary, subject to future arrangements as to prices, &c. 


Tin-platers and Tin-stampers. 


The Welsh Tin-plate Trade Joint Conciliation 
Board agreed last Friday to grant the employees’ claims 
throughout the trade, raising the bonus from 40 per cent., 
as at present received, to 50 per cent., subject to re- 
consideration after three months. ings were 
very protracted, several offers and counter offers being 
made. The men’s claims were based on the record selling 
prices of tin-plates, apart from the increased cost of living. 








A strike has come about at the tin-stamping works at 
Llanelly. “The men put in a claim for an increase of £1, 
with 10s. for male workers under twenty-one and female 
workers. The employers offered an immediate advance 
of 3s., to be followed by an additional 3s. in June, but the 
offer was rejected, and the men are now out. 


Current Business. 


There has been practically no business in the 
coal trade during the past week. The conditions have 
been altogether too difficult, Coals have not been released 
any more freely for export, and this state of things will 
probably continue well after Easter. The bulk of supplies 
is going i and the authorities are still occasionally 
requisitioning ships as well as the coals that may be on 
board, and sending them to home ports. Exporters have 
sufficient trouble at hand in endeavouring to get coals 
for tonnage which they have in dock without entertaining 
any thought of any fresh business, because the prospects 
of being able to s ly at anything like an early date are 
rather remote. of all descriptions are scarce, and 
the position is aggravated by the strike of miners in the 
Sirhowy district. The men at Nine Mile Point Colliery 
struck work on the 22nd ult. ting the payment of 
the minimum wage, and on Monday they were joined by 
the men at the collieries, the result being that 
between 8000 and 9000 men were idle. It is Pr that 
other miners may join the ranks of the strikers. Values 
of coals on the market are purely nominal on the basis 
of 110s. to 120s. for large and 90s. to 97s. 6d. for smalls. 
Patent fuel is firm, but no business is taking place, as 
makers are full up with orders. Coke is also practically 
unobtainable, and the authorities have now s nded the 
export of this commodity until further notice. e demand 
for coke inland is very heavy, and makers can get 90s. 
for foundry and 65s. to 70s. for furnace coke, but the price 
recently for foundry coke for export has been as high as 
180s. Pitwood shows practically no change, values being 
about 75s. to 77s. 6d. 


Newport. 


Business for export is ptactically in a state of 
suspense, as the demands for home use are so heavy. 
Collieries have such heavy commitments that they have 
no free coal to offer. 


Swansea. 


The anthracite market is very firm, but no fresh 
business of any account is i ‘or early shipment, 
as order books are very full, and there is a plentiful supply 
of tonnage at hand to keep collieries going well after the 
holidays. 








Latest News from the Provinces, 


WALES AND ADJOINING COUNTIES. 


Electrical Plant. 


Tue Cardiff Corporation Finance Committee 
has given approval to the scheme submitted by the Elec- 
tricity and een sfics Committee for the extension of 
plant, cables, &c., the estimated cost of the scheme being 
£110,325. 


Port Talbot Docks. 


The Port Talbot docks have been idle since last 
Friday so far as the shipment of coal is concerned, owing 
to the tippers being on strike. The tippers disapprove of 
certain trimmers, who have been appointed by the Trim- 
ming Board. The dispute really is a matter between the 
tippers and trimmers rather than with the employers, 
but the Trimming Board—composed of employers and 
representatives of the men—adheres to the principle that 
the Board has the right to appoint new trimmers. 


A deputation of the Cardiff and Bristol Channel 
Shipowners’ Association met the Commercial Committee 
of the Coalowners on Tuesday afternoon to discuss the 
question of bunker coals. The result is that the price of 
large coal remains at 80s., small 60s., and wrought through 
coal 75s. Mixing charges are to be paid by the ship, but 
no stipulation as to the percentage of large or small to be 
shipped is to Be made. Coal shall be supplied for bunkers 
at, the fixed price in amount equivalent to what the ship 
has usually taken for the particular voyage she is to do. 
Other bunkers must be obtained from coaling depdts at 
market prices. A Committee is to be appointed by the 
shipowners to advise the authorities concerning the 
quantities of bunkers that should be taken for particular 


voyages. 


Cowrracts.—Orders have been recently placed with Clayton 
and Shu Limi i ” steam 


rthampton 

Borough Council (2).—Perman gi - 
church-street, London, E.C, 3, have just booked a contract for 
six 180 horse-power British Kromhout marine oil com- 
ing three twin-screw sets for concrete vessels which are now 
ing constructed. The vessels are to carry about 1000 tons 
dead weight of cargo. Their dimensions are se omy 180ft., 
breadth, 35ft.; depth, 19ft., draught, 15ft. The vessel 

will probably be launched in June next. 
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French Engineering Notes, 
(From our Correspondent in Parie.) 
Stagnation. 


Tse industrial community is giving way to a 
feeling of helplessness in view of the almost insuperable 
difficulties that will have to be recognised if anything is to 
be done to provide a remedy. Until recently the country 
had not been lacking in confidence, for if the war left it 
destitute of raw material and the necessaries of existence, 
there seemed a certainty that Germany would, under the 
terms of the Peace Treaty, supply much of those needs, 
and it was ho that any crushing burden of taxation 
would be avoided by discounting the war indemnity. 
Unfortunately, there ap to be very little expectation 
now of such relief. Failing to get adequate supplies from 
Germany it was hoped that the Allies would have come to 
some arrangement whereby France would be accorded 
credits enabling her to tide over the present trying period. 
The engineering industries have plenty to do if only they 
could procure fuel and raw material, but both are becoming 
increasingly scarce and dear, and the shops are working 
under more serious difficulties than during the worst crises 
in the history of the trade. The continued appeal to 
save the economical situation of the country by intensive 
production for export can have no effect when manu- 
facturers find their productive capacity limited by so 
many causes, of which labour legislation and transport 
deficiencies are the most troublesome. The Government 
inquiry has revealed that the eight hours’ day has resulted 
in a 20 per’cent. diminution of the country’s output, and 
this is further reduced by the continual stoppages through 
the failure of motive power or by the non-arrival of raw 
material. Had consumers been able to rely upon the 
promised supplies of coal from Germany the situation 
would not have been so bad, but events in that country 

int to still further restrictions in the consignments of 
uel, with the result that they have now to depend almost 
entirely upon what can be sent from Britain. The 
fantastic prices that are charged for English coal are 
provoking a t deal of recrimination, and it must be 
admitted that a feeling exists that an unfair advantage is 
being taken of the French needs. At the saine time, the 
French appear to overlook the fact that these high prices 
are Seneel due to the exchange rate, which has fallen 
so rapidly during the past week that the prices are likely 
to go still higher. The same complaints are made of the 
prices of all kinds of material. Owing to the scarcity of 
fuel and raw material there is necessarily a heavy restric- 
tion of finished products. The sheet and plate Comptoir, 
comprising about three-fourths of the French sheet rolling 
mills, states that the production is now only 200,000 tons, 
as compared with 600,000 tons in normal times. It attri- 
butes this state of things to the disorganised railway trans- 
port. Sufficient fuel cannot be brought to the blast- 
furnaces and rolling mills, and it is difficult to procure 
wagons to send the rolled products away. Some companies 
have been obliged to damp down two-thirds of their blast- 
furnaces, and I am informed by one maker of pickled 
sheets that he is only able to turn out 9 tons a day, whereas 
in normal times his daily production is 150 tons. 


British Capital. 

A factor which is likely to give some stability 
to the industrial situation is the amount of British capital 
being invested in this country, especially in the textile 
and electrical engineering industries. In view of the vast 
undertakings that are to be put in hand for the utilisation 
of hydraulic power, whereby it is hoped to render the 
country partially independent of coal supplies, the 
electrical engineering industry promises to undergo an 
extraordinary development during the next few years. 
Powerful British firms have been interesting themselves 
in a number of big concerns, some of them factories which 
were considerably extended during the war and needed 
fresh capital and specialities to place them on a peace 
time basis. The Constructions Electriques du Rhéne, 
which was formed a little more than a year ago with British 
aid, is now being reconstructed to amalgamate other 
electrical engineering firms and will be known as Les 
Constructions Electriques de France. Its capital may be 
increased to 60,000,000f. A well-known British company 
is also interested in this undertaking, as it was in the 
amalgamation of the Electro-Mécanique-Westinghouse- 
Frangaise. The object of these transformations and 
extensions is to carry out the huge contracts in connection 
with the hydro-electric distribution and electrification 
schemes which have been approved by the Government. 


Anglo-French Trade. 


The official returns of foreign trade during the 
first two months of the year show, for the first time, a 
greater relative increase of exports than of imports, 
although the latter are so much in excess that they must 
continue for a long while to come to represent a heavy 
financial burden on the country. Nevertheless, the dis- 
crepancy is shrinking, and that points to an improvement 
in the situation, which may be attributed largely to the 
exchange rate that would favour a much greater develop- 
ment of the export trade if manufacturers were in a position 
to considerably increase their output. At the same time, 
the exchange rate is seriously interfering with the sale of 
British machinery and. other manufactured goods in 
France. In many cases these goods must be bought, 
whatever may be the prices asked for them, but in a 
general way French buyers are purchasing as little 
machinery from Britain and America as possible. It is 
probable that scarcely any machinery. would’ be pur- 
chased in Britain at the present prohibitive prices if it 
were ible to procure what is needed from Germany, 
but the German ufacturers’ Association has come to 
the conclusion that it has nothing to gain by exporting 
machinery upon the basis of a depreciated home currency, 
and it is consequently sending quotations in francs that 
really do not. represent any considerable reduction upon 
British and American prices. Moreover, it does not seem 
particularly di into France, 


a. 
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reconstitution of the devastated districts. There is 
consequently no doubt that British firms could do a much 

r business in this country if they could offer facilities 
for payment. After all, the fluctuations in the exchange 
rate are largely speculative, and some means ought to be 
found to relieve buyers from the effects of this speculation. 
An attempt is being made by. certain American firms to 
open accounts with French bu: which would be carried 
over from month to month, wen they would be credited 
or debited with the differences in the rate until the accounts 
could be closed under conditions favourable to the French 
customer. The system is icated and may only be 
possible in the case of firms which do a large business, but 
if something were done in the way of bills to give French 
buyers an opportunity to profit from an improvement in 
the exchange the chances of business development would 
be greatly increased. 








GAS CYLINDERS. 





Tue following memorandum has just been issued by the 
Scientific and Industrial Research Department :— 

At the present time the construction of commercial gas 
cylinders is based upon the extent of our knowledge in 
1895, when as a result of a serious accident which occurred 
at Fenchurch-street railway station early in that year a 
Committee was appointed by the Home Secretary to 
consider and report on the whole question. Since that 
date the science of metallurgy has made remarkable 
advances, and in no direction has this progress been 
more marked than in connection with steel and its alloys. 
It has frequently been suggested, therefore, that the 
specification recommended by that Committee, which 
produces a very safe but very heavy cylinder, is somewhat 
out of date, and that the knowledge gained during the 
last twenty years might be reflected in a safe but lighter 
vessel. 

In consequence of these suggestions, the Gas Cylinders 
Committee of the Department of Scientific and Industrial 
Research was foreleg tx 1918 to reconsider the question. 
This. Committee -consists. of :—-Professor H.C..H. .Car- 
penter, Ph.D., F.R.8. (Chairman), Professor C. V. Boys, 
F.R.8., Professor Coker, D.Sc., F.R.8., Dr. J. A. Harker, 
O.B.E., F.R.8., Major Cooper-Key, C.B., Professor F. C. 
Lea, D.Se., Engineer-Captain J. MeLaurin, R.N., C.B., 
The Hon. Sir C. A. Parsons, K.C.B., F.R.8., Major C. J. 
Stewart, O.B.E., R.A.F., Professor J. F. Thorpe, C.B.E., 
F.R.S. Professor Boys was a member of the original 
Home Office Committee. 

Compressed gases were much used during the war for 
various purposes, such as, for example, supplying oxygen 
for airmen flying at high altitudes and for poison gas war- 
fare. Industrially also in war, as in peace, there has been 
an immense development in the use of oxygen and acety- 
lene for welding, carbon dioxide and ammonia for refrigera- 
tion, hydrogen for ballooning, &c., which no doubt will be 
maintained. Arising from the necessity of war, very light 
cylinders have been manufactured for the purposes above 
mentioned, and slightly heavier cylinders were made to 
an Admiralty specification. 

The Gas Cylinders Committee, in conjunction with the 
leading tube manufacturers, has made a number of tests of 
cylinders based upon these war specifications, and it is 
hoped that as a result of this work it may be ible to 
recommend the adoption of cylinders considerably lighter 
than those now in general use. 

Taking into consideration the amount of traffic in these 
eylinders, and the usage to which they are frequently sub- 
jected, the immunity from serious accident in this country 
is very remarkable, and may be taken as an indication that 
the general policy of the 1895 Commitiee in recommending 
the employment of a tough low-carbon steel of moderate 
tenacity was fully justified. Whilst it is not yet possible 
to forecast whether as a result of research the Committee 
will be successful in its efforts to effect improvements in 
the existing types, it is evident that, should they succeed, 
there would be great advantage to the public through the 
consequent reduction in the cost of transport and handling. 








CarTaLocuEs, &c., FoR Cusa.—The Controller-General of the 
Department of: Overseas Trade asks us to state that the Com- 
mercial Secretary to his Majesty’s Legation at Havana, Mr. 
G. T. Milne, is desirous of obtaining copies of catalogues, price 
lists, &c., issued by United Kingdom with a view to filing 
them in his office for reference. _United Kingdom firms interested 
in the Cuban market are therefore invited to forward copies cf 
their catalogues or other trade literature og 2c by them 
direct to the Commercial Secretary to his Majesty’s ace 
Havana, and if they decide to do so the Controller-General 
will be glad if they would inform his department, the addiess 
of which is 4, Queen Anne’s Gate, Old Queen-street, Westminster, 
8.W. 1. He also suggests that in the event of any firms having 
agents in Cuba it would be useful if they wovld communicate 
their names and addresses to the Commercial Secretary at 
Havana. N.B.—Parcel postage rates to Cuba are as follows :— 
Not over 31b., 2s. 2d.; over 31b., but not over 7Ib., 2s. 6d.; 
over 7 lb., but not over 11 lb., 2s. 10d. 


Conpensinc Apparatus: Important JuDGMENT.—On 
March 25th a considered judgment was delivered by Mr, Justice 
Eve in the action brought by the Contraflo Condenser and 
Kinetic Air Pump Company, Limited, whose registered office 
is at 3, Central-buildings, Westminster, ik, Har- 
greavee and Co., Limited, engineers, of lton, Lancashire, 
manufacturers of the Hick Breguet condensing apparatus, for 
alleged infringement of the Patent No. 23,140 of 1907 granted 
to Mr. Donald Barnes Morison, of Richardsons, Westgarth and 
Co., Limited, Hartlepool Engine Works, Hartlepool. This 
patent, which relates to ‘“‘improvements in or relating to 
apparatus for withdrawing condensed steam water, air and 
vapour from steam condensers,” was amended in the year 
1915. The plaintiffs claimed that the object of the patented 
invention was to remedy certain defects which they abioged to 
exist in the condensing apparatus patented by Sir rles 
Parsons in 1902, and which they said chiefly lay in the waste of 
the heat of the steam used in the steam jet invented by Sir 
Charles Parsons. The defendants—Hick, Hargreaves and Co., 
Limited—contended, amongst other things, that the specifica- 
tion of the Morison patent did not clearly define the monopoly 
purported to. be protected, and was incapable of bearing the 
meaning which the plaintiffs sought to Re, Wpon it. Mr. Justice 

dismissed the action with costs, © trial of this action 








disposed to export machin 
possibly for reasons that may be explai of Sm the failure 
of Germany to supply the machinery necessary for the 


Eve 
lasted for twelve days at the end of November and beginning of 
December in last year, j 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment ie not illustrated the Specification ie 
without drawings. 


Copies of Specifications may be obtained at 
Sale Branch, 25, Southampton-buildings, Ch 
at 6d. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification, 


the Patent-office 
y-lane, W.C., 





DYNAMOS AND MOTORS. 


139,066. April 24th, 1919.—VeENTILATING DyNAMO-ELECTRIC 
Macutnes, W. Holt and Brolt Limited, both of Princip- 
street, Birmi 

Tus invention relates to means for ensuring the forced ventila- 
tion of dynamo-electric machines. A fan is mounted upon the 
shaft outside the casing of the machine and co-operates with 
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outlets in the end of the casing, a draught or current of air being 

drawn by suction through the machine and discharged directly 

into the atmosphere. It will be seen from the drawing 

that the fan is carried by the driving pulley, the fan blades being 

ne by a perforated guard which revolves with the fan.— 
ebruary 26th, 1920. 


SWITCHGEAR. 


139,135. May 28th, 1919.—Exxcrric Swircues, V. E. Joyce and 
the Park Royal ineering Works, Limited, both of Cum- 
berland-avenue, Park Royal, London, N.W. 10. 

This invention relates to ironclad or otherwise enclosed quick- 
acting olectrie switches. ing the parts of the switch to 
be in the position shown, the plunger A is free to be o ted to 
break or open the contacts, and to do this the lever B is pulled 
outwardly by its handle. The first portion of the movement 
of the lever is lost, because of the provision of the flattened 
— C of the plunger, but when the lever engages the shoulders 

and thereafter moves the plunger in an outward direction the re - 
cesses therein disengage from the balls E and the plunger becomes 


N°133,125 











free to move, together with the contact members F, under the 
influence of the springs G, and a quick breaking ot the contacts 
is thus obtained. On the lever B being movea in an inward 
direction to close the contacts it wiil first move idly in relation 
to the plunger A, on the completion of which idle movement it 
will engage the shoulders D on the plunger, and its continued 
movement will force home the moving contacts F against the 
action of the springs G. On the completion of the movement 
of the lever the contacts will be fully home and the recesses in 
the plunger will be opposite the balls E, which will vixen hold 
the plunger in the “ contacts fully closed ” position.—February 
26th, 1920. 


TRANSMISSION OF POWER. 


139,032. March 19th, 1919.—Prorgcrive Devices ror Exsc- 
tric Crrcurts, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C. 

The object of this invention is to provide a protective device 
which is operative to relieve a ductor from ive voltage 
conditions caused by transients, surges, and similar phenomena, 
and more specifically to provide a spark gap device for use in 
outdoor service, which discharge at its dry arc-over voltage 
peop. independent. of th diti with a very short 
time delay between the application of arc-over voltage and the 

i device. The device comprises two co-oper- 
ating electrode members A and B spaced and diverging 

from each other to form a horn gap 0. The electrode member B 

yests upon and in engagement with an insulated protecting 

umbrella-shaped member D preferably of metal. Adjustably 
mounted beneath the electrode D and protected 
thereby is an electrode member E, preferably of spherical 
shape. This electrode is spaced away from the inner ‘ace of 
the umbrella electrode D and co-operates therewith to provide 











the main spark gap, which is protected from the weather. 
Adjustably mounted upon the horn electrode A is an electrode 
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member G, preferably a sphere, which is slidable on the member 
A and adapted to co-operate with the outer surface ofgthe 
umbrella electrode D to form a spark gap H, which is in series 
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with the main gap F, but unprotected from weather conditions. 
When a complete discharge of the gaps F and H takes place the 
horn electrodes A and B take the are and it rises quickly on the 
horns and is extinguished.—February 26th, 1920. 
138,952. October 14th, 1918.—Fricrion CLurcuEs, the British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C. 4, and R. H. C. H. Naylor, 41, Grosvenor- 
road, Rugby. 
This clutch has been specially designed to meet such cases as 
those in which a machine is provided with two alternative drives 
and it is desired that one should disengage when the other comes 
into action. The clutch engages when the two conical drivers 
AA are toreed apart against their respective faces BB. The 


the quality of the gas generally supplied for illuminating pur- 
poses and the means adopted to improve the illumination which 


new burner, which, of course, is intended for use with an incan- 
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descent mantle, is shown in the drawing, and the inventors 
state that they have found that it reduces the heat communi- 
cated to the burner head and allows a freer flow of mixture, 
thus giving a hotter flame for a given size of burner and the 
flame also fits-the mantle better.—February 26th, 1920. 


the underside of the ring A and symmetrically placed on each 
side of the axle D. ‘The dashpot cylinders are filled with oil 


it will produce, an alteration in the form of the flame. The | and a pair of cylinders is mounted at each side of the oute: 


supporting ring A.—February 26th, 1920, 


MISCELLANEOUS. 


138,967. January 17th, 1919,—E.ecrro-piatina, C, 4. Bolton, 
Ivyton, Blagden Hill, Somerset. 

This invention relates to a method whereby an adherent 
coating of copper can be electrically deposited on to articles 
made of aluminium. ‘The invention is carried out as follows :— 
The aluminium article is first thoroughly cleaned and is then 
i d letely in ordinary pure concentrated nitric acid. 
It is then quickly lifted out of the nitric acid and immediately 
placed in an acid bath of cupro-nickel sulphate or nitrate, in 
which it is flashed electrolytically. The flashing bath is pre- 
ferably made up by adding 32 oz, of copper nitrate (Cu (NOs), -| 
5 H,O), 60z. of nickel nitrate (Ni (NO ;), + 6 H,O) and 4 oz. 
of nitric acid of specific gravity 1.45 at 60 deg. Fah. to one gallon 
of distilled water. The operation of flashing, which is generally 
completed in about thirty minutes, is preferably carried out 
with a current density of 7 to 10 ampéres per square foot of 
effective cathode surface and at 3 volts. After the flashing 
the article is placed in an acid bath of copper sulphate or nitrate 
and the deposition is then carried out in the ordinary way. 1t 
has also been found that many of the well-known alloys of 
aluminium containing only small quantities of other metals may 
be treated in the same manner. In practice it has been found 
that when highly polished surfaces of aluminium and its alloys 
are to be pla such surfaces require to be slightly roughened 
with a scratch brush or pumice stone before treating with nitric 
acid.— February 26th, 1920. 











Forthcoming Engagements, 





WEDNESDAY, APRIL 7ru. 


INpustTRIAL LeaguE anp Councit.—Conference Hall, Central 
Hall, Westminster, S.W. 1. ‘‘ Results Achieved in Industry by 
Modern Methods,” by Mr. J. F. Butterworth. Lantern. 7.30 
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drivers are moved apart by means of right and left-handed 
threads on the driving shaft. which come into action when a 
braking effect is produced on the extension C of the drivers. In 
the event of the driven shaft D over-running the driving shaft 
the threads act in the opposite way and disengage the clutch.— 
February 26th, 1920. 
139,139. December 9th, 1919.—Merat Bearinc, 8S. Shima- 
moto, No. 6, Liguramehi (V chome), Azabuku, Tokyo, 
Japan. 

In place of the usual solid metal lining for bearings the inventor 
uses @ sort of mat of interlaced wire spirals, and claims that as 
this metal bearing is of open form the friction surface is 
diminished, the axle runs easily, and, moreover, as the oil can 
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follow the rotation of the axle its supply is most perfect, while 
the bearing is heatless owing to the ventilation afiorded by the 
open form, and consequently the invention offers many advan- 
tages for avoiding damage to the axle and to its bearing.— 
February 26th, 1920. 


LIGHTING AND HEATING. 


139,132. February 9th, 1918.—IncanpEscentT Gas BURNERS, 
A. Bray and G. Bray and Co., Limited, Bagby Works, 
Leicester-place, Leeds. 

















MACHINE TOOLS AND SHOP APPLIANCES. 
139,081. 


hurst, Blowers Green, Dudley. 
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rotating about a distant centre, as in the ordinary form of 
machine. The saw frame is fed into its work in the slides A 
by means of the weight B, while a slotted crosshead C transmits 
motion to the saw frame regardless of its position relative to the 
driving crank D.—February 26th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


139,056. April 8th, 1919.—Gyro-compasses, S. G. Brown, 
Edward-road, Willesden-lane, North Acton, Middlesex. 

According to this invention a damping device, which may be 
in the form of a dashpot, is provided around the horizontal axis 
or axes of the gimbal mounting of gyro-compasses, so that 
oscillations of the mounting with relation to the supporting ring 
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are resisted and the energy of such oscillations absorbed. A is 
the supporting ring of the gyro-compass, which may as usual be 
mounted upon springs to take up shocks or disturbances. B is 





The inspiration for this invention was the recent reduction in 


May 26th, 1919.—Hacx Saws, Willetts-Adshead, 
Limited, Falcon Works, Dudley, and W. Wright, Lynd- 


In order to overcome’ the difficulty usually associated with 
machine hack saws, of cutting exactly up to a mark, the inven- 
tors feed the saw forward with a parallel motion instead of | yen. -Engineering Lecture Theatre, 


p.m. 

InstiruTION. OF SaniraRy ENGINEERS,-—Denison House, 
Vauxhall Bridge-road, 8.W. 1. ‘‘ Modern Development in Civil 
and Military Water Supply,” by Captain A. F. Girvan. 8 p.m. 


THURSDAY, APRIL 81a. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING Dravucuts- 
Liverpool University. 
** Design of a 40-ton Titan Crane,” by Messrs. P. A. Arbeny and 
H. W. Mellor. 7.30 p.m. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGUTs- 
MEN.—-Grammar School, Chesterfield. “The Destructive 
Distillation of Coal,” by Mr. E. Nicholson. 7.30 p.m, 


FRIDAY, APRIL 91x. 


JunioR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. 1. Lecturette: ** The Development and Manufacture of 
the Thermionic Valve,” by Mr. A. H. Howe. 7.30 p.m. 


MONDAY, APRIL 12ru. 


Tue Society or Encrneers.—Rooms of Geological Society, 
Burlington House, W. 1. ‘‘ Flood Prevention Works at Troon, 
Ayrshire,” and ‘‘ The Action of Sea Water on Concrete,” by 
Professor E, R. Matthews. [Illustrated by lantern slides. 
5.30 p.m. 


TUESDAY, APRIL 13rs. 


InstircTIOoN oF Crvi Enatneers.—Great George-street, 
Westminster, 8.W.1. ‘‘ Richborough Military Transportation 
Depét,” by Lieut.-Colonel John Kerr Robertson; “‘'The War 
Department Cross-Channel Train Ferry,” by Major Frederick 
Owen Stanford. 5.30 p.m. 


WEDNESDAY, APRIL l4ru. 


Royat Arronavuricat Soctety.—Royal Society of Arts, 
John-street, Adelphi, W.C.2. Paper to be read by Major- 
General Sir W. Sefton Brancker. 8 p.m. 


InstiTUTION oF AUTOMOBILE ENGINEERS.—Institution of 
Mechanical Engineers, Storey’s Gate, St. James’ Park, 8.W. 1. 
Paper: ‘‘ The Most Suitable Steels for Automobile Parte,” by 
Dr. W. H. Hatfield. 8 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Minister of Transport, in pursuance of his powers under 
the Electricity (Supply) Act, 1919, has appointed Sir Har E. 
Haward, Comptroller of the London County Council, to a 
Commissioner under the Act. 


® We understand that a civil engineering department of Sir 
W.G. Armstrong, Whitworth and Co., Limited, has been formed. 
It will be under the control of Mr. Robert H. Mackenzie, and 
will commence operations immediately. 


Tue headquarters office of the Central Commercial Depart- 
ment of Sir W, G. Armstrong, Whitworth and Co., Limited, 
has been removed from & Great George-street, Westminster, 
to new offices situated at 3, Woodstock-street, Oxford-street, 
London, W. 1, to which address all correspondence should be 
sent in future. 

@ Messas, J. B. Gururie anv Son, of 30, St, Mary Axe, Leaden 
hall-street, London, E.C. 3, inform us that they have taken into 
partnership Mr. Walter John Francis Burgess, who has been 
associated with their firm for upwards of fourteen years. ‘The 
business will be carried on under the same name as for the pase 
forty-five years. 


Marine AND Locomotive Superneaters, Limited.—The 
British shareholders in Schmidt’s Superheating Company (1910), 
Limited, have acquired from the Board of ‘Trade the shares pre- 
viously held by Germans, All German interests in the com- 
pany have thus been entirely eliminated, and permission has been 
given to change the name of ‘the company to “* Marine and 
Locomotive Superheaters, Limited,” which name has been duly 
registered with the Registrar of Joint Stock Companies. The 
company has acquired a new process for the manufacture of the 
superheater itself, and to carry out this work has erected plant 
at Trafford Park, Manchester, solely for the construction of 
superheaters. 











the other gimbal ring. CO are dashpot cylinders fixed upon 
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PUBLIC NOTICES PUBLIO NOTICES 
i in i- : he University of Liverpool 
Abd Assistant Drainage Engi The Engineer oo eer oe 
a, te eae ier tee ee a 4 SUMMER TERM BEGINS 22np APRIL, 
0) > ve! 7 tf a! 
of 12 months’ service, with prospect of extension. FACULTY OF ENGI NEERING. 


Salary £350-£10-£400 with a war bonus of £170 a year. 
The question of increasing the salaries of Gold Coast 
Government officials on the withdrawal of the war 
ponus is at present under consideration. Free single 
quarters and first-class passages. Liberal leave in 
England on full salary. 

Candidates, age 23-30, who must have had previous 
experience in design and construction of sewerage and 
main drainage schemes and who are either students 
er associate members of the Institution of Civil Engi- 
neers, should apply in writing, not later than a week 
from the date of this advertisement, giving brief details 
of ex perience and age, to the CROWN AGENTS FOR 
THE COLONIES, oe wn London, 





8.W. 1, 
quoting M/Gold Coast 
Candidates must hove. ye in some branch of 
reasons for not having done sc can be furnished. 
4231 
i: A ssistant Engineer Re- 
RAILWAY, Open Lines Department, 
FEDERATED MALAY T for 
three vears’ service, with possible permanency. Salary 
25 dollars & month to 500 dollars a month. (The 
sterling value of the dolar is at present fixed by the 
a at 2s. Candidates 
qualified Civil Engineers, with experience of Railw: 
Maintenance. They must also be capable of Setting 
* Out and Supervising the Constractton of New Works. 


H.M. Forces during the late war, unless satisfactory 

QUIRED for rd GOVERNMENT 

400 dollars a month, vig A by annual increments of 
passages. 

ust be ope bd and preferably single, and must a 

—Apply within one week from date of this onrerine 


ment. by poet giving pe details of age and 
experience. the CROWN AGENTS FOR THE 
COLONIES, Millbank, 8.W. + quoting M/F.M.S. 


9536. Apabaneas must have served in some branch 

of His Majesty’s Forces during the late war, unless 

satisfactory reasons for not doing so can be — 
4211 





A ssistant Engineer Re- 
QUIRED by the Government of 
the STRAITS SETTLEMENTS for_ three 
years’ service in the Public Works 
Separtunal. with prospects of permanency. Salary 
400 dollars per month, rising by annual increments of 
25 dollars per month to 450 dollars per month for the 
period of the agreement, then by annual increments 
of 25 dollars a month to 600 dollars a month, with 
prospects of further advancements. A(The sterling 
value of the dollar is at present fixed by the Govern- 
ment at 2s. 4d.). Free passages provided.—Candi- 
dates, 25-35 years of age and preferably single, who 
must = e passed either the A.M. Inst. C.E. Examina- 
tion or that held by the Institution of Municipal and 
County Engineers, and have had at least three years’ 
practical experience (exclusive of pupilage) as Engi- 
neering Assistants in a Borough or County Engineers’ 
Office, or under Engineers who are M. Inst. C.E., 
should apply in writing, not later than seven days 
after the — of this advertisement, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, London, 
V. 1, giving brief details of age and experience, and 
quoting M/Straits 9665. Candidates must have 
served in some branch of His Majesty’s Forces during 
the late war, unless satisfactory reasons for “ae cone 
so can be furnished. 78 








ssistant Engineer Re- 
QUIRED for the MARINE DEPART- 
MENT, NIGERIA. for two tours, each 
of twelve months’ service, with possible 


permanency. Salary £300-£15-£400 and a war bonus 
of £120 a year. The question of increasing the 
salaries of Nigerian Government officials on the with- 
drawal of the war bonus is at present under con- 
sideration. _ Free single quarters and first-class 


Liberal leave in England on full salary. 
Candidates, age 25-45. whe have had a _ technical 
college training and have passed any examination 
accepted by the Institution vot Mechanical Engineers 
as qualifying for short sea- 
going experience, and also experience in works manage- 
mefit, should apply by letter not later than one week 
—_ ~~ —_ of Ths advertisement. giving brief 

etails of and experience, to the CROWN AGENTS 
FoR THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/Nigeria 9674. Candidates must have served 


passages. 








in some branch of H.M. Forces duriig tii2 late war, 
unless satisfactory reasons for not doing so can 
furnished. 4233 

ssistant Engineer Re- 

AS QUIRED by the Government of 

SIERRA LEONE, for the Public Works 

Department, for ‘two tours, each of 12 

months’ service, with possible permanency. Salary 

£350-£15-£400, and a war bonus of £120 a year. The 


question of increasing the salaries of Sierra Leone 
Government officials on the withdrawal of the war 
bonus is at present under consideration. Free single 
quarters and first-class passages. “ leave in 
England on full salary.—Candidates, preferably 30 to 
45 years of age, who have served their articles with a 
Corporate Member of the Inst. a. E., and after com- 
pletion of articles have been en ‘for at least three 
years on Constructional Work 0 of importance, and who 
possess a sound practical knowledge of Con 
struction and Maintenance, and ‘have sufficient experi- 
ence of Surveying, Levelli &c., to enable them to 
carry out all the work in ‘the location of New Roads, 
* sapable of Superintending the Erection of Bridges and 
Steclwork Structures, of Taking Out Quantities and 
reparing Estimates for General Engineering Works. 
Should apply in writing, giving brief details vo 
experience and age, not later Boon one week from 

date of this advertisement, g 

herd THE COLONIES, 4, Miltbank. London, 8.W. 1, 
quoting M/S.L. Candidates must have served 
= some branch = His Majesty’s Forces during the 
ate war, unless satisfactory reasons for not doing so 
can be furnished. 4260 
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PROTECT CrORATE Salary. e300-£18 £400, 
Quarters free of rent, passages 
in England on full salary. Unm = ron Bong 


about 30 


engineer's office and have general knowledge of 


mathematics and graphic statics, also of general engi- 


neering work, such as designing buildings, bridges, 
plotting railway 

n one 
, stating age 
ENTS FOR THE 


sheds, laying out of station yards, 


&e., 
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week froin, tne should apply by letter 
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Possibilities of Canadian Water Power. 
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The Balancing of Rotors. 
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PUBLIC NOTICES 
Ee ean Inspectors of 
LDINGS REQUIRED by the 
Government of the Gold Coast, for service 
in the Public Works Department, for two 
tours, each of 12 months’ service, with possible per- 
manency. Salary £300-£15-£400 and a war bonus of 
£170 a year. The question of increasing the a 
of Gold Coast Government officials on the with- 
drawal of the war bonus is at present under considera- 
tion. Free quarters and first-class passages. Liberal 
leave in England on full salary after each tour.— 
Candidates, age 22-35, possessing a thorough know- 
ledge of the routine work of a Town Council Engineer 
Surveyor’s Office, as well as practical experience of 
Building Construction. Town Surveys, and the use of 
the Theodolite and Dumpy Level, should aney by 
letter, giving brief details of their age and e ence, 
not later than a week from the date of this, aavertion. 
ment, to the CROWN AGENTS FOR THE COLONIES, 
4, Millbank, London, 8.W.1, quoting M/Gold Coast 
9712. Applicants must have served in some branch 
of H ‘orces durihg the late war unless aeistoctors 
reasons for not doing so can be_furnished. 





Fxecutive Engineer, 2nd 
Grade, REQUIRED for the Nigerian 
Department, 


Government Public Works 
service, 


for two tours each of 12 months’ 
with possible —-. Benet £750 a year. ree 
quarters an rst-class passages. Liberal leave in 
England on full salary. "Candidates, age 30-45, who 
should ie civil engineers with good experience of 
building construction, particularly in the design and 
construction of power stations and similar works, 
including large brick chimneys, and with some know- 
ledge of the laying of electric cables, should — in 
writing, giving brief details of experience and 
not later — seven days from the date of this séeer 
tisement, the CROWN AGENTS FOR THE 
COLONIES.” ‘. Millbank, London, 8.W. 1, 
M/Nigeria 9582 
Candidates must have served in some branch of His 
unless satis- 
furnished 
4235 


quoting 





Majesty’s Forces during the late war, 
factory reasens for not doing so can be 
Foreman o of Works, Grade | 32 
II., REQUIRED by the GOLD 
COAST GOVERNMENT for the Pub lic 
Works Department for two tours each of 
12 months, with possible permanency. Salary £250 
per annum, rising to £300 by annual increments of £10, 
and a war bonus of £170 per annum. The question of 
increasing the salary on the withdrawal of the war 
bonus is at present under consideration. Various 
articles of kit and motor cycle issued free. Free single 

i and passages. Li 1 leave in England on 
fall salary. Age 23-45. 

Candidates, who must have served jn-some branch of 
His Majesty’s Forces during the late’ war, unless their 
reasons for not doing so are entirely satisfactory, 
should have had experience in road construction and 
maintenance, and be capable of setting out, _——- 
and measuring up. Experience is also necessary 

concrete and reinforced concrete work, including 


bri culverts, ee. &c.,- or should have 
served “an Se masons and ve had 
experience in ng  eongaraction of works, 


buildings, &c., ang in in keeping the necessary accounts 
of sstores, materials, and ) grew Gisbureed. together 
with experience in reinforced ork. 

Apply by letter within one 2 wor trom the date of 
this advertisement, stating age ang full particulars 
of experience, to the CROWN AGENTS FOR THE 
COLONIES. 4,  vilibank. London, 8.W. 1, by ys 


M/9374. 
is Ro yal Air Fanon: 
QUIRED. also ERKS and COOK 
5s. 6d, on joining, rising ve 


18s. per PA oe is to 28, and for ex- ee —_ 
18 to 38.—For conditions of service 
INSPECTOR ‘OF 





UITING, pore Air Force, 4, Henrietta- 





and 
COLONIES 
quoting ES. ag aifbant. weer escas 


8.W. 1, 
4 


and 
232 





&c., call or write to 
ta-street, 
Covent Garden, W.C, 2. 4097 


=~ wt TRADESMEN = , 





PUBLIC NOTICES 





anted, an Experienced 


RCHITECTURAL ASSISTANT, 
General Con 


with a aa — of 


struction; must be quick and accurate 
Draughtsman. 
Apply, stating age, _ salary, &c., and 


enclosing copy. of two 


t testimonials to— 
UPERINTENDING CIVIL ———— 


H.M. Dockyard, Portsmouth. 





°. AB» 


MINISTRY OF MUNITIO 


BY DIRECTION OF THE DISPOSAL BOARD 


(PLA} 


NT AND MACHINERY SECTION). 


Fer Sale by Public Tender. 
MISCELLANEOUS PLANT, 


LOCATED 


AT LOCKBURN WORKS, 


MARYHILL, SHANNON-STREET, and 
CASSEL CYANIDE. CO.’s WORKS, 
GLASGOW, 


oon 
Rotary Swaging Mac 


2 aa 


and | 40-Ton SINGLE: ‘SPEED DRAW BENCH 


30 
(motor-driven) and Starter: 
TWELVE 


ee Muffie. 


a S. “Paten’ G FUR- 


NACES (Type 8 


TURNSTABLES for Billet Moulds. 
* Sent cx * Belt-driven AIR 


200 


COMPRESSORS 
Open Type INDUCTION MOTOR, by 


Crompton. 
Lo Fg ® (Morse) Rocker Joint Chain Drives. 
TANKS ( 1s). 
CYLINDRICAL MIXING DRUMS. Drives (various). 
FURNACE 


storing | a under Hea 


wr ok bing, 
Offers for 
ot, %. 


pe 
be PSptained on a to CON 
Plant and Machinery (D ' 
Embankmen 


- Heating Drums and 


ge Ci Mitre Wheels. C.I. and 
individual lots considered. 
articulars, permit to view and Tender form 
TR — 
1 Charing Cross Huts, 
t, London, We? 


Tenders to be returned on or before 10 a.m., 26th 


April, 1920 
NO 


TE.—For particulars of other Government 
URP: 


perty for Sale, see 


Pro- 
‘s LUS,”’ price. 3 at all 


bookstalls or by quarterly subscription of 2s, 


nea in 


nistry of Munitions, 
8.W.1. 


it free, 
advance tor of Publicity, 
Whitehall-place, ——_ 





PATENTS AND DESIGNS ACTS, 1907 anp 1919, 
STRAIGHTENING RODS AND PIPES. 


T*... 


PARED to 


and comprises groups of special sha 

pir: med in tandem 

additional ree Toller between. 
Address, WADE 


4261 


SELL 
MANUFA'! 


proprietor of British 
RS PATENT No. 9293 of 1914 is PRE- 
the PATENT or to ‘CENSE 


mounted upon skew axes with an 


and and TENNANT, 
111 and 112, Hatton-garden, 
London, E.C. 1. 





[ihe National Foremen’s Asso- 


CIATION of the 


ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An. Association specifically formed to look after the 


interests of 


seats «x Professor J. WEMYSS Bo weap: 


Eng., M. Inst. C.E. C.E., M.L. M 
PROFESSORS “AND LECTURERS. 
ENGINEERING. 
Harrison i mg Fe H. _WAzErson, M. Eng.. 
M. Inst. C. M.I. Mech. M.L.EFE 
Assistant ofessor—W. ies D.8e., A.M, 
Inst. C.E. 
: .E. Scnores, M.B.E.. MSc., 


nd 


A.M.LE. 
ELECTRICAL ENGINEERING. 
et ts Professor—E. W. Marcuant, D.Sce., 


Lecturer—F. J. Teaco, B.Sc.. A.M.I.E. 
Lecturer in Municipal Blectrical Engineeringe— 
jate Professor Bzomiery Homes, 
M.Eng., M. Inst. C.E., M E. 
CIVIL ENGINEERING. 
Professor 8. W. Perrotr. M.A.I., M. Inst. C.E. 


Lecturer ip Railway Engineering Associate Pro- 
fessor Sir J. A. F. Asprnatt, M.Eng., P. Inst. 
C.E., M.I. Mech. E. 

Lecturer in Municipal Engineering—Associate Pro- 

J. A. Bropie, M.Eng., P. Inst. C.E., 
M.I. Mech. E. 

Lecturer in Dock and Harbour Engineering— 

Vacan 


in and Harbour Construction—T. R. 
M. Inst. C.E. 











NAV. 
‘T. B. ABELL, M.Eng., 
‘in Naval Architecture and 


. REFRIGERATION. 
AnNDERSON,.M.Eng., 


. S. CaRygy, M.A. « 


Professor—L. R. Wrtsprrorce, M.A. 
. Rice, M.A. 







rant E. C. C. Baty, C.B.E., M.Se., 
F.R.S., 
GEOLOGY. 
BoswELL, 


George Herdman Professor—P. H. G. 
0.B.E., D.Sc. 
The Prospectus of the Faculty may be obtained on 
application to the undersigned. 
EDWARD CAREY, 


_ 4215 Registrar. 


fs of Lambeth. 


OARD OF GUARDIANS. 

Gusstinns of the Poor of the Parish of Lambeth 
HEREBY INVITE TENDERS for the PERIODICAL 
CLE. G of the BOILERS and cther PLANT at 
their various establis' ts. 

Printed forms of Tender, together with specifica 
tions, may be obtained at this office on any day 
(except Saturday), between the hours of 10 and 5. 

The Tenders, which must_ be sealed and super! 

scribed ** Tender for Boiler Cleaning,’’ must be sent 
to the undersigned or placed in the box provided for 
their | Teception in the office of the Clerk to the 

by the tend s or their representatives, 
Shoulda they so desire, on or before Tucsday, the 20th 
inst., and will opened in the Board Room at 
11.30 a.m. on the following day. 

The Guardians do not pledge themselves to accept 
the lowest or any eae: 


y_ Order 
JAMES. *. GOLDSPIN vK, 
Meg Abs the Guardians. 
Guardians’ Beard Room and 0 











Brook-street, Kenning’ Famed “SE. 11, ; 
3rd ‘April. 1920. 4210 
[ihe Great Indian Peninsula 
RAILWAY COMPANY. 
The Directors are prepared to receive TENDERS 
for the SUPPLY of the following STORES, namely— 
Fee for 
specification. 
No. 1—WOOD. HANDLES (Tenders due 
0 eS eee 
No. 2—STEELWORK for BRIDGES 


(Tenders due llth May) 
Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specification, 
which payment will not be return 
The fee should accompany any application by post, 
Tenders must be delivered in separate envelopes, 
sealed and addressed to the undersigned, marked 
“* Tender for Wood Handles,’’ or as the case may be, 
not later than Eleven o'clock a.m. on Tuesday, the 
20th April, for Wood Handles, and Tuesday, the 1lith 
May, for Steelwork for Bridges. 
Directors do not bind  tbemesiven to accept the 
lowest or any Tender. 
R. H. WALPOLE, 


Secretary. 
Company’s Offices 
48, Copthall- avenue, E.C. 2, 
London, 6th April, 1920. 4180 | 





PUBLIC NOTICES (continued) 
Pages II. and LX. 





SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Page Ill. ” 


MACHINERY, &., WANTED 
Page VIII. 


* FOR SALE 
Pages VIII., CV., and CVIII. 


AUCTIONS, 
Pages IV., VIII. and CXII. 


PREMISES TO LET OR WANTED 
Page CXII. 


WORK WANTED, Page CVIII. 
AGENCIES, Page VIII. 
MISCELLANEOUS, Page III. 


For Advertisement Rates see 
page 377, col. 1. 





Foremen in their Supervisory Capacity. 


All communications 


“General 





Be 
ID, 81, High Holborn, 
Secretary. London, W. bd" é 





MUMERICAL INDEX TO ADVER- 








TH E z N GIN ER ie 








. » “ 
PUBLIC NOTICNS — 


SITUATIONS GPRM (onturacd) 





Auckland Harbour Board, New 
ZEALAND. 


RS are INVITED for CONSTRUCTION 
UPPLY of FIVE ON TOR ELECTRIC 
CAPSTANS and SPARES for same. 
Specifications and drawings can be obtained on 
yment of a deposit of Two Guineas at the 
of the Board's Agents, Messrs. W. and A. 
18-19, Silk-street, 


McARTHUR, Ltd., Cripplegate, 
Tenders to reach Auckland by Noon on oe 


London, E Cc. 2. 
ist, 1920. 
litan eee Board 


[the Metropo 
invite fd a i -3 D UN, 


and 
op aad = the AMB AMER “ WHITE 


withe 
by oa: Thomas Cooper, mith ape 5 TChict 
Specification, conditions of contract, and form of 
oe may obtained at the office of the Board, 


‘Tenders, addressed as noted on the form, must be 
delivered ‘at the caine of the Board not later than 
10 a.m. on Wetnetar. Soe April, 1920. 

y 


rd 
DUNCOMBE MANN, 
4183 Clerk to the Board. 


Pihurrock, Grays and Tilbury 


JOINT SEWERAGE BOARD, 
XONTRACT No. 4. 
TO CONTRACTORS. 

Thurrock, Grays = Bae)’ Joint Sewerage 
Board invite TENDERS f 2 CONS STRUCTION of 
about 5200 yards of CONCRE TE TUBE and CAST 

eo of 9in., 2lin., 30in., 33in., and 36in. 

and other aposr 
oes ont aoe in ae, with 
specification prepared by Mr. G. Midgley Taylor. 
Civil Engineer 
Contractors desirous of tendering may obtain copies 
of the general conditions. specification and Dill of 
qaantitics, = form of ‘eee inspect the 
drawings at the office of the Engineer, 36, ae 
estminster, upon payment (cheque 
only). which will be returned on receipt of a hae fide 


dorsed Grays Drainage, Contract 
be delivered in a sealed package 
add) Clerk, Thurrock, Grays and Tilbury 
Joint Sewerage Board, Bank Buildings, Grays. 
——.. before 10 a.m. on Tuesday, the 4th day of 
vs 
The Board does not bind itself to accept the lowest 
or any Tender. 
By Order, 


CHAS. ASP. 


LIN, 
. Clerk to the Board. 
High-street. Grays, Essex. 4227 




















(\ardiganshire County Ci Council. 
. TO STEAM TRACTION 

FOR ALE, ONE 8-Ton SPRING TRAILER 
WAGON, by Aveling — Porter, Ltd., Rochester ; 
body 14 aft. by w-. wheels’ 4ft. diameter by 
15tin. width, fron oaeae 3ft. 6in. diameter by istin. 
i heels brake blocks. 


ril 17 
~ oun Tender will not pecmee be 





ihe erhighest or 
Glyde .1 .Lighthouses_ Trust. 
ce. invite S for the SALE 


INQUIRIE 
or HIRE of their DREDGER “ William H. Raeburn,”’ 
pte is in ‘excellent erder. The Dredger is 
-_ | the West Harbour, Port-Glasgow. 
of dredging 500 tons per hour at 42ft. depth, 
mre Lary speed ‘45 knots, two sets of . buckets 
larece and small). 


particulars of the vessel - Messrs, D 
and ©. Stevenson, Civil Engineers, 84, George street 


burch. % 
= Inquiries for sale or_hire to be made of the under 
. J. F. ANDERSO 


Clerk to the Trustees. 


* 437, St. Vincent-street. 
3876 


Glasgow, 11th March, 1920. 
Cy, y of Manchester. 
the Manchester 
€orporation REQUIRE the SERVICES of a RESI- 


The Pon 4 Committee of 
DENT ENGINEER to act under the direction of the 
ulting Engineers on the construction of-their new 
erating Station at Barton, near Manchester, in- 

cluding Road Diversion, Canal Dock and Culverts. 

Candidates should have experience in Heavy Engi- 
neering Ve een ape on Public Works, and preferably 

some experience with a contractor. 
‘Applications, = 58 age, _ salary 


Bi uired, by to be addres 

the Chairman of the Electricity ‘Committee, Tows 
Halt, mo ggg ee * Resident Engineer.”’ and 
delivered not peace o’clock Noon on 


later than 
Wednesday, the 21st fons 192 
THO OMAS HUDSON, 


Town Clerk. 
4199 


etropolitan _ Water Board. 


TEMPORARY CIVIL ENGINEERING 
RAUGHTSMAN, 


D 

The ee pen Water Board “require the SER 
VICES a thoroughly experienced CIVIL ENGI- 
NEERING DRAUGHTSMAN, accustomed to the 
Preparation of Drawings customary in a Waterworks 
eens. The appointment will be held during 

the pleasure of the Board at an inclusive salary of 
£300 per annum. 

Applications, with particulars of training, experi- 
ence and age, should be sent to the Clerk, Metropolitan 
Water Board, 2, South-place, - Finsbury-pavement, 

not later than Friday, 23rd April, 1920, 
* Civil Engineering SS 
A. B. PILLING, 
Clerk ~' the Board. 








"4st April, 1920. 





2, South-place, 
Finsbury-pavement, E.C. 2, 


7th April, 1920. 4263 





angoon Port Commissioners. 
ANTED, as CHAIRMAN of the COMMIS- 
SIONERS for the PORT of RANGOON, a GENTLE- 
MAN of proved organising ability, with practical 
experience in Business, Railway or Port gy 
tion; not over 45 years of age. Salary to be fixed 
according to qualifications, but to be not less than 
Rs. 3000 a month, with a free house. 

The appointment will be on an agreement for five 
years, with power to extend the period for further 
period of five or ten-years by mutual —— 

Applications should be addressed, not later than 
= 20th of April, to Messrs. OGILVY, GILLANDERS 

: ‘Sun-court. 67, Cornhill, London, from whom 
further particulars regarding the appointment may be 
4113 


Tilbury Urban District Council. 


Housing Committee of the above Council 

invite a! APPLICA —s: os the APPOINTMENT of 

TWO CLERKS OF WORKS in connection with the 
contracts i ‘erro-concrete - Foundation 

Rafts for 1520 cottages and the Construction of Soil 

and Surface Water Sewerage, Flood Prevention and 

Tidal Noy ows Works, Reinforced Concrete and Tar- 
m Carriageways, &c. 

‘Applicants should have a knowledge of Ferro- 
concrete Work, Piling, Sewers and Road Construction, 
and be competent to wd gut work and carry out all 

as Ins instruction and 
supervision of the Council” 6 Engineer. The Clerks of 
Works appointed will receive a salary of £7 per 
id will be required to be on the job on all 
syd working hours during progress of the work. 
pplications, on ee -to be obtained from Mr. 8. A. 
Bi ecdet Gat toe oh 
e ‘unders gned not later than 

Noon on Monday 19th April, ie 590. 


UCKNER, 
Clerk to the Council. 





Council Offi 
47 Dock-road, Tilbury, 


7th April, 1920. 4266 _ 


jences,— Address, 4239, The Engineer Office. 





Sudan! Government * Railwa 
PERMANENT 


REQUIRED ot over 30, ba NSPECTORS 
3; age not over 
Commencing egal £E240. per- annum, aie per 
cent. ar bonus, as long as po by 
Government. cEl | equals £1 Os. 6d. sterlin: 

ey shoul have had experience ot work on 
English Rallwey or at least have held the position of 
Foreman Gang 

Contracts to be signed for one year. 


loti 


ANTED. GHT. SHIFT MACHHINE 
W: SUPERINTENDENT. for large om, sor 
Vehicle Manufacturers in the North ; must be a first- 
class man, used to up-to-date methods, and @ know. 
ledge of all classes of machines.—Address, sta’ 
previous experience, age and salary required, 6 
The Engineer Office, 4033 A 


FULLY-.QUALIFIED and _ Exper! ASSIS. 
TANT WORKS MANAGER is pe TOURED by 
an enterprising and progressive firm specialising in 











passage out and home again on of 
Strict medical examination. 
ae by -letter, stating full particulars, to Sir 
A. WEBB, a a. Queen Anne’s Chambers. 
Westminster, ‘s.W Pe < eae to be marked 
“ Permanent Way ieee 4169 


Qudan_G Ge 


technical Enowiete. a 
the 1" a, Age act over 30, un- 
married 


en pe salary £E240 ber annum, plus 40 per 
. temporary war bonus long as seeees by 
ome equals £1 os. 6d. sterling 
signed for one year 
Free passage sor and ho:ne again on completion of 


service. 
Strict medical examination. 
Apply_by _ letter, eins full Sgrtieginny, to Sir 
A. L. WEBB, -G., Queen Anne’ 





one p gee loving 1500 et sk. eg yore: 
mea: bonus ystem is wir 
t is right up to date, ith complete catipment tt 
modern jigs and tools. Applicant must have had prac- 
tieal workshop ho pacha with ¥ moderh plant ; 
be capable of: dealing Limits} Shop Organi- 4 
sation, and capable ofc Conte iling Progiress of Output 


to Estimate Unit Cost. me 4165| The Engineer 
Office. : 4165 ~~ 





Experience in 
> Electrical 
&c. &c., for 

le experience a 


ASBTANT ENGINEER, with Wide 
Designing and Laying Out Steam 
Power Schemes, loving abies, Boome 
Textile Company in Manchester 

strong recommendation.—Age, 

to Box 10,077, Haddon’s Advertising 
bury-square, Lond on E.C, 


SSISTANT SALES anioon and 

ENGINEER ; 25 to 35 years, good |Correspondent 

and possessing Shop and Commercial 5 pene pa : 

Eleetric Crane Work, Manchester district} ary and 

other particulars.—Address, 4218, The Bhaineer Ofte 
‘ j A 





ESTIMATING 








> ere Ss Envelopes to is marked 
“* Storekeeper.” 4170 





SITUATIONS OPEN 


Wr. ASSISTANT SUPERINTENDENT for & 
actory manufacturing D.C. and A.C. Electro 
motores of standard design; only those men with a 
large experience of Repetition Work in all departments 
of a factory engaged upon such work need. apply. 
State age, une oo? salary required.—Address, 
4194, The Engineer O 4194 A 


ANTED, ENGINEER. Having First B.O.T. 
Certificate, for shift. work in large Mill, Bir- 
mingham area, to Take Charge of all Power Plant, 
including ‘Seonm, Electrical, Hydraulic, &c.; | pre 
ferably with some experience in the Installation of 
Mill Plant, but not essential; not over 32 years of 
age.—Address, stating age, ‘experience and salary 
required, 3996, The Engineer Office. p= 3996 A 


ANTED, _ First-class MAN as ASSISTANT 

SUPERINTENDENT of a Factory manufactur- 

ing Electric Desk Fans and Small Power Motors; a 

man familiar with the Supervision of Male and 

ie Labour, and experienced in the actual control 

of all departments manufacturing high-grade fans and 

small motors. Only thoroughly yy men need 

apply. State age, experience and salary eS — 
Address, 4193, The Engin 4193 


eer Office. 
ANTED for Large Old-established Marine and 
General Engineering and ting Business 

in Egypt, an ASSISTANT ENGINEER MANAGER ; 
must be thoroughly acquainted with Marine Engineer- 
ing, able to “yo to make Drawings and to work 
from Drawings, and with a knowledge of what is 
requisite for Ship Repairing ; must have experience 
in control and management of men, a knowledge 
of French desirable, but not esséntial meantime. For 
an efficient man, £ 
bonus, would be »p; Really good prospects 
future improvement to suitable man.—Write in the 
first instance to - ae J. W. Vickers and Co., 
Ltd., 5, Nicholas-lane, E.C. 4268 a 


V 'ANTED for Tube Works Employing About 600 

: hands, SHOP SUPERINTENDENT. ‘State age, 

experience, and salary expected, and give ° "is39 — 
oO ® 

















age ~ with experience in Works, Drawing-office 
and College.—Address. o" E. 457, care —— 
Leadenhall- street, London, £.C. 236 A 


SSISTANT to FOUNDRY MANAGER REQUIRED 
in, Steel Foundry, specialising in) light work. 
Must be a thoroughly practical foundryman, Salary 
£450.—Write, giving full particulars, to Box 2558, 
e/o A. J. yep and Co., Ltd., 154, Glerkenwell-road. 
London, E.C, 4238 A 


(\HIEF iaaieme REQUIRED for Cement Com 
pany ~ Be veg age 30/40, single, well- 
educated ; plicants must have practical and 
technical ‘eaining and Mill Work Experience. Three 
years’ agreement.—Apply, wat 2348, Leathwait and 
Simmons, 5, Birchin-lane, E.C. 3. P808 A 


IVIL ENGINEERING ASSISTANT WANTED in 
Manchester Civil Engineer’s Office for Power 
“Station Construction and Railway Work.—Address. 
stating age, experience, salary required, 4207, The 
Engineer Office. 4207 a 


NGINEER REQUIRED for Sales Department’ of 
old-established engineering firm in Midlands. 
Must keen, energetic, and capable of dictating 
descriptive sales letters, specifications, and quota- 
Engineering training essential. Commencing 

salary £350 per annum, with good prospects for right 
man.—Address, 4241, The Engineer Office. cA. 


IOUNDRY MANAGER.—WANTED, a Practical and 
energetic MAN to Take Control of a Iron 
and Brass Foundry; preference given to one having 
experience in economical production of large and small 
castings. Applicants should give particulars of — 
experience, and state age and salary desi 
Applications will be treated as nna mee. _ 
Address, 4090, The Engineer Office 


NDIA.—Young Energetic MECHANICAL ENGI- 
NEER, with good address, REQUIRED by an 
English firm having large general engineering works, 
with experience. in estimating for new mechanical 
work and general yo ee same through 
shops and carrying on necessary correspondence; age 
24-30, and single.--Write, Z.Z.439, care Deacon’s, 
Leadenhall-street, : E.c. 3 4141 4 








42 








OTOR CAR PRODUCTION. —First-class GEAR 
SPECIALIST REQUIRED to undertake full 


Wear, and ‘Tees 
agineer Office, 4125 de 


ED, oct Fully Qualified MAN Capable > 
‘ col of . Operation a fi 
alk Depertanents * must be capable of aa 2 all 
operations and times, motor work ; strict, 
State experience and y required. Address. 4204° 
The Eng eer Office. 4204 4 
~ HOP MANAGER, Experienced is | Steel Plate e Work, 
ome steelwork, a Ae d Heavy F, 

for Works in Midlands ‘employing shout 106 
hands.—Address full particulars to P833, nginege 
Office. Past SA 


rae 
Electric Steel: Furnace Plant in the Newegg 
district. § Salary 3 per annum plus bonus, sty 
the first instance regarding age 
and pate ny fag Fy 4240, The Engineer Officg 
4240 4 
TRUOTURAL STEEL WORK PROGRESS ENGy. 
NEER REQUIRED by = known Manchester 
firm for Making up from drawings 
— materials through slg : _drawing office 
on essential,—Address, 4134, The 1 ngineer 
ice. 


ERSATILE ENGINEER, Public School at = 
ferred, WANTED to Assist Chief jn large Works : 
must have ‘passed through three years’ course at. first, 
class Technical College “with distinction ; administra. 
tive prpertnnce in Application of Civil, Mechanical and 
Electrical angel ing to Large Factories essential ; 
hine s tion not important ; age 35 tg 
40; exceptional opening for first-class man. Only 
possessing above qualifications need apply, 
Address, stating salary 1equired and fullest detaile’ of of 
education and experience, 4226, Th 


























Wein e ENGINEER REQULEED for 8 

in the Midlands ‘© ‘Iske “ha uf 

men loyed upon be Mainte enance 

Plant, 1 inclading Siem luce Steel Plants, 

Rail and Bar-rolling ‘hits, Railway Axle and Tyre 

Plants, Boilers, Furnaces, Cranes, Locos., &c. Also 

to Supervise Works Extensions under Chief Engineer, 
ddress, stating age, experience and _ salary 

required, P832, The Engineer Office. P832 4 


ANTED, a Young, Energetic, Qualified CIvjj, 
ENGINEER, with experience on Harbours and 
Railways. Must be good Draughtsman, Estimator, 
and Field Surveyor,—Write, stating age. salary 
expected, and when available, also enclosing refe Tences, 
Box E. bee Lee and Nightingale, Advert. Offices’ 
4066 4 


ANTED, an ASSISTANT DRAUGHTSMAN 

used to Designing and Detailing Centrifugals 
of all types; all applicants to have previous 
experience. Applicants to state salary peguized and 
previous experience.—THOMAS BROADBENT and 
SONS, Ltd., Central Ironworks, Huddersfield. 3080 A 


ANTED, CONSTRUCTIONAL DRAUGHTSMAN 

as Assistant to Senior. ust be quick and 
accurate and have had a sound theoretical and pTac- 
pia ol training.—Apply, stating age, experience, and 
salary req ired, to **C.D,,’" FRODINGHAM IRON 
and STEEL CO., Ltd., Scunthorpe. A 
ANTED, DRAUGHTSMEN, for Pump, Refrigera 
tion and Filtration Work. —Address, 4214, The 
Engineer Office. 4214 4 


ANTED, CAL DRAUGHTSMAN, Pr. 
W “ferably Cyn in Centrifugal Pump and 
Condensing Plant State age, salary and 
experience.—Address, 4152, The Engineer ——. 











4250 











responsibility of Gear Inspection and thei 
in k axle units.—A . pmmpeiet e AG E, Ltd. 
Cricklewood, London, NW. P812 A 


TRUCTURAL STEEL WORK OUTSIDE MANA- 
GER REQUIRED for well-known 





ANTED, ONE or TWO DRAUGHTSMEN, Man 
chester district, accustomed to furnace ironwork 
and brickwork.—Address, 4244, The Engineer wre 


4244 





to Superintend _ and responsible for the 
Running of the Outside Pixies Contracts ; must be a 
ully qualified and practical man, and one having 








held similar position preferred.—Address, 4134, The 
gi Office. 4134 4 

















THE FIRST 


for 7.30 p.m. 


DINNER 


of the 
CHEMICAL 
ENGINEERING 
GROUP 


of the SOCIETY OF CHEMICAL 
INDUSTRY will be held at 7.15 


THURS., APRIL 15th 
next, in the 
WALDORF HOTEL 
ALDWYCH, LONDON, 


Chairman; 


Dr. E. F. ARMSTRONG, F.R.S. 


Vice-Chairman of the Group. 


ANNUAL 


on 


W.C. 2. 





Tickets : 


London, W.C. 2. 





Non-members are invited. 
15/- each (exclusive of wines), from 
the Honorary Secretary, Chemical Engineer- 
ing Group, 24, Buckingham Street, Strand, 


‘Evening Dress. 

















salary 
' Peterborough. 








WAxTED. . ‘TWO DRAUGHTSMEN, ae 
in Laying Down of Mill Plant i 
getting out arrangements and Alterations to 

and Buildings ; used to working from Rough Sketches 
and capable of Making Working Drawings 
Birmingham area.—Address, stating 


Machine Shop ; 
ce and salary required, 3997, The, hae 


age, ex 
neer O 





ANTED, TWO SENIOR DRAU aaTeER = 

perienced in Mining Engineering.— Address, 

giving details of experience, &e., —, = 
Engineer 0: 67 


. 


salary. 





(IVIL ENGINEERING DRAUGHTSMARCWANTED 
in Manchester Civil Engineer’s Office for Power 
Station Construction and 
stating ry experience, salary required, 


Railway work.—Address, 
4206, The 
06 A 








AONSTRUCTIONAL STEEL WORK.—Good DE- 
TAILING DRAUGHTSMAN REQUIRED for 
‘North London office. —Address, stating age, experience, 
and salary required, 4247, The Engineer er 
47 A 


DM Engineers in (HEAD) WANTED by Marine 

ineers in ina; must have already filled 

polities > aged 35 to 40; three years’ engage- 

bn at fixed rate of exchange; no income tax.— 
pny naming salary ts and detailing experi- 
. P8838, The Engineer P838 4 

DecgHrarax eee with Experience in 

Coal Handling, Screening, and Washing Plants, 

also good knowledge in Lg — Winding 

Eagines.—Address, stating are, erp 


required, 4126, The Engi: cr Ottice. 


[)RAUGHTSMAN » WANTED 
of Hydraulic and 
+ ex lence, age, t 








AUGHTSMEN REQUIRED for Leicester and 

London, fully by pe mong in the Design and 

E of Steam and ter Heating Plants, &c.: 

excellent opening. for aitable’ men.—Apply by letter 

Wk. YOUNG, TEN and YOUNG, Advisory Engi- 

Gheterston in Heating and Ventilation. 
Haveloek- street, Leicester. 

RAUGHTSMAN, Smart, 


4123 a 
WANTED. with Expe- 
rience in Gas, Oil, €oal- 
rospects to a live man.—Adidress, in confidence, 


and fired Furnaces, 
Good p 
with fuit particulars, &c., P846, The omens yen 
"8, A 











RAUGHTSMEN WANTED, also JUNIORS (West 
Riding, Yorkshire); preferably versed in 
Boiler, Turbine and Pipework Lay-outs for Power 
Stations; Mechanical and Structural Experience an 
advantage.— Address, stating salary required, quali 
fications, and when at liberty, 4197, The tages 
Office. 4197 A 





yRAUGHTSMAN WANTED, with Experience in 
ing Medium and Heavy Machine Tools. 
To the peat man @ permanent situation is offered and 
a@ liberal salary will be paid.—Address, in strictest 
confidence, stating age, full particulars of experience. 
&c.., 4265, The Engineer Office, 4265 A 
Pe oi WANTED, perienced on Heavy 
Steam or Oil Engine Detail Work, for the North” 
East Coast —Add ress, stating age, ep, and 
salary expected, 4104, The Engineer’ Office. 
WING-OFFICE QUANTITIES CLERK RE- 
ED by London Constructional Engincers 
for uling Quantities from Working .Drawings.— 
— in strict confidence, stating previous experi- 
age and salary required, 4154, The are 
sIRST -OLASS -LEADING: ORANE DRAUGHTS 
I MEN REQUIRED. State age, experience and 
salary. required and«when at liberty.—Address, 42 _ 
The Engineer Office. 4202 
be FS JIG and iw ye DRAUGHTSM aN 
NTED.—Write, stating age, experience and 
Sheer ph eg to Box 591, Willing’s. 125, Strand, 
W.G. 2. 4269 A 


EADING DRAVGHTSMAN. Preferably Exper 
in fae lopeways, Cae or similar 
work. tate full particulars of jence, age, 
salary, &e—Address, 3946, The Engineer oT 
EADING “I SEAR Ay REQUIRED ; 
L conversan th Design ee ee on 























Checker Aim Sass tate req 
ticulars.—Address, 4150, The Engineer Office. 


Continued on page iii 
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The Possibilities of Canadian Water 
Power Development, 


By LEO. G. DENNIS, Hydro-electric Engineer of the Canadian 
Commission of Conservation. 


TaHat Canada is bountifully supplied with water 
power is now well known, and the influence which 
that knowledge has had. on the country’s electrical 
development is clearly demonstrated in a report on 
“ Electric Generation and. Distribution, in Canada,”’ 
recently published by. the Commission of Conserva- 
tion. Of the total electric central station installation 
of 2,107,743 horse-power, 1,806,618 horse-power, or 
over 85 per cent., is in hydro-electric stations. The 
large size of the latter stations is also an iniportant 
fact revealed ; 40 per cent. of the installed capacity 
is in plants of 100,000 horse-power or over, and 
another 42 per cent. in plants between 10,000 and 
100,000 horse-power, 

The greater portion of the hydro-electrie develop- 
ment in Canada is found in the provinces of Ontario 
and Quebec, where the total central station installa- 
tion is reported at 831,004 horse-power and 585,911 
horse-power respectively, while of the other provinces 
British Columbia has 258,029 horse-power, Manitoba 
78,550 horse-power, Alberta 31,980 horse-power, 
New Brunswick.7463.horse-power. Nova Scotia 
3474 horse-power, Prince Edward Island 207 horse- 
power, and the’ Yukon district 10,000 horse-power. 
The growth along these lines in Canada has been very 
rapid, particularly since 1900, when there were less 
than 200,000 horse-power instelled as eompared with 
almost ten times that amount at present. 

Two large hydro-electric systems in Eastern Canada 
are worthy of note. In Ontario the Provincial Hydro- 
electric Power Commission handles the greater por- 
tion of the electrical energy, and its Niagara system 
is the most important in Canada ; the latter is supplied 
mainly froma plant of 211,300 horse-power, the 
largest in the country, the energy being transmitted 
to some 150 municipal distribution systems, the area 
covered being approximately 210 miles by 85 miles. 
In the province of Quebec the system of the Shawini- 
gan Water and Power Company also occupies a very 
important place; the hydro-electric plants feeding 
this system have a total capacity of some 270,000 
horse-power, and directly or indirectly supply some 
85 distribution systems covering a triangular area 
of 140 miles base by 75 miles in height. Other im- 
portant. hydro-electric systems are also supplying 
Montreal, Quebec, Winnipeg, Calgary, and the Van- 
couver district. 

Recent data on water power installations in Canada 
reveal the following totais for the various provinces :— 


Province. Horse-power. 
Ontario . + 1,000,000 
Quebec... .. 900,000 
British Columbia 310,000 
Manitoba .. .. 78,600 
Alberta .. 32,500 
Nova Scotia 30,000 
New Brunswick 17,000 
Yukon er ee 13,400 
Prince Edward Island 1,700 
Saskatchewan .. ..  . Stee ss 40 


The present and future industrial development of 
Canada is to a large extent dependent on water 
powers. While many industries do not make use of 
direct water power drive, the cheap electrical energy 
used is derived from water power, and without it 
power would not be available at attractive rates to 
encourage development. Again, in the manufacture 
of pulp and paper, which has been increasing rapidly 
of late, water power is possibly as important a factor 
as obtaining the proper species, of. wood:.. If we 
except electric generation, the latter industry is the 
largest user of energy in Canada, some 525,000 horse- 
power being installed for the purpose, of which at 
least. 475,000 horse-power is derived directly or 
indirectly from hydraulic sources. In 1917 the 
Canadian milis producing pulp exclusively had a 
yearly output of 490,615 tons, produced practically 
all by the aid of water power. ‘faa it been 
to use steam power in this conneétion, it is estimated 
that the increase in ¢ost would have been at least 
4.00 dols. per ton of the shed product, cores 
perhaps, if water power had not been available, the 
pulp would not have been manufactured at. all. 
In other words, the eountry is dependent on its 
water powers to reap full benefits from its pulp 
wood resourees, which oth se would be exported 
aS Taw material to the banefit of other countries. 

The lumber industry is another of the heaviest. 
power users, a total installation of some 300,000 
horse-power being recorded. Owing, however, mainly 
to the facility of producing steam from refuse, water 
power, or hydro-electric energy, only represents one- 
third of the total employed. Other Canadian indus- 
tries in which much power is used include flour and 
grist mills, steel furnaces, and rolling mills, each with 
some 100,000 horse-power. Electro-chemical indus- 
tries, although they have not so far been as extensively 
developed as could be expected, may be looked upon 
as offering great opportunities in the near future. 
Industries already established in Canada thus utilising 
electric energy are producing aluminium, graphite, 
corundum, ¢yanimide, calcium carbide, magnesium, 
nitric acid, nitrates and nitrites. The electrolysis 
of common/salt is the basis of the electrolytic alkali 









metallic sodium, chlorates, and hypochlorites. The 
electric furnace has created a ‘host of néw imdustries, 
the chief products consisting of abrasives, graphite, 
silicon, ferro-alloys, refined steel, phosphorus, and 
calcium carbide. It has also proved to be a successful 
competitor of the combustion furnace in the metal- 
‘lurgy of many metals. Used as an electrolytic furnace, 
we have the very importan* application to the produc- 
tion of ‘aluminium.’ The industrial use’ of électrie 
discharges through gases is still’ in ité infancy,’ but 
we'‘have ozone and nitric acid ‘among’ the products, 
and the former is being extensively used for sterilisa- 
tion, whilé the latter serves as a’ basis for fertilisers 
and explosives. Every one of these industries con- 
sumes large quantities of energy. 

With regard to Canada’s potential water ‘power 
possibilities, recent estimates place it at 18,832,000 
horse-power, divided among the various provinces 
as follows :— 


Province. Horse-power 
Quebec 6,000,000 
Ontario. .. .. 5,800,060 
British Columbia 3,000,000 
Marittobe® 6°? oP SF 5te ik, 2,797,000 
Alberta (12.0) .0040 Tiniv.s ..) 468,000 
New Brunswick yotitees 9: 900,000 
Saskatchewan .. ... .. «- 220,000 
Nova Scotia Pisa iS, dr 190,000 
Yukon Sen a te 100,000 
North-West Territories . . 50,000 
Prince Edward Island 3,000 


As the above statement shows, both Ontario and 
Quebee are very rich in water power possibilities. 
In Ontario the Niagara and St. Lawrence powers are 
the outstanding features both on account of the 
large capacities involved and the unrivalled natural 
situation in the most thickly populated portion of 
the Dominion. Figures regarding Niagara, however, 
have at times been somewhat exaggerated, and in 
this connection it should also be remembered that 
being an international source of power, Canada’s 
share is but one-half of the total available. If we 
include the entire descent in ‘the falls and rapids 
below, the theoretical total of Canada’s share may 
be estimated at 2,300,000 horse-power. Owing to 
the limited diversion allowed under the International 
Boundary Treaty, however, only about one-third 
of that quantity is at present available, even ad- 
mitting the use of the total descent, and while the 
principal motive which has prompted the limited 
use of water for power purposes is the preservation 
of the scenic attraction of the Falls, it is doubtful, 
owing to the water necessary to avoid ice troubles, 
and considering the large quantity of water with- 
drawn from the system through the Chieago drainage 
canal, whether additional water could be continuously 
diverted. The large power-plants now installed at 
the Falls do not utilise the descent in the river below 
the cataract proper, and thus lose about one-third 
of the available power. That this mistaken poliey 
is not to be repeated in future installations is evi- 
denced in the new plant of the Ontario Hydro- 
Electric Power Commission in connection with which 
Canada may at present boast of witnessing the 
construction of one of the most stupendous hydro- 
electric undertakings so far recorded. While 200,000 
horse-power is the capacity of the imstallation’ im- 
mediately contemplated in connection with this 
Chippawa development of the Hydro-Electric Power 
Commission, ample provision is made for extensive 
additions. as time and conditions’ will demand. 
Surveys for the work were begun in 1914, while 
actual construction began in 1918, and the plant is 
expected to be operating in 1921.* A large amount 
of excavation is necessitated in the construction of 
the power-canal leading from the intake above 
Niagara. Falls to the power-house, a total length of 
12} miles. The total amount of excavation ° is 
estimated at 15,000,000 cubic yards, of which a large 
portion has been completed. One of the salient 
features in this development is the utilisation of 
the greatest possible head available for Niagara 
power ; while the heads used at the various plants 
now operating at the Falls vary from 64ft. to 180ft., 
the head to be used in the Chippawa plant is 316ft. 
Another point of interest in connection with this 
development is the size of the generating units. 
They are to be the largest known hydro-electric 


having a capacity of some 50,000 horse-power. 

The Ottawa River, the powers derivable from 
also afiords large possibilities which thus far haive 
‘only been exploited to a very limited 
estimated that some 1,200,000 horse-power ’ 
‘afiord particular attraction owing to a 
flow from large conservation storage reservoirs con- 
structed and operated by the Dominion Government 
in the upper waters. These reservoirs can supply 
an additional flow of 10,000 cubic feet per second, 
which is felt at every site on the river, and increases 
by some 400,000 horse-power its total power possi- 
bilities. 

The St. Lawrence water powers, of which Ontario 
also has a share, are at present attracting much 
attention. A portion of them is international, being 
divided between Ontario and New York State, and 
while the remainder lies wholly in Quebec: Province, 
and has not to be shared with the United States, yet 


funits, each of the four which are to be installed} 


which are evenly divided between Ontario and Quebec, 
extent. It is} 
-déveloped on the Ottawa, and the various sites now 


as the development at the various points all along 
the river may interfere with or affect each other, 
any comprehensive project must eonsider the entire 
stretch of the river. | It ‘has recently been -decided 
to ‘place such a project’ before’ the International 
Joint’ Commission for approval, the: various phases 
including economic interests, ‘power development, 
and navigation.t So far as power possibilities: are 
concerned, the various portions’ may be estimated 
thus :— 


Available low-water 
Province or State, horse-po wer. 
Ontario... 91. 4 387,500 
New York ~». 387,509 
Quebec... .. 1,375,000 ~ 
Total .. .. 2,150,000 


It is thus seen that the project involves water- 
power development of over 2,000,009 horse-power, 
and is one. of the most important international 
questions that has ever been presented to Canada, 
requiring the most careful. consideration, particularly 
so far as the economic questions are concerned. 
Now that the Niagara plants are using all the water 
permitted by treaty, the value to Eastern Ontario 
and Western Quebec of the St. Lawrence powers is 
incalculable, and it must not be forgotten that any 
errors of judgment and any mistaken concessions 
may have disastrous censequences to this portion of 
the Dominion. 

Besides its share of the St. Lawrence and Ottawa 
River powers, Quebee has other important possi- 
bilities, notably on the St. Maurice River and in the 
Saguenay Basin, while the progressive policy of the 
provincial government in facilitating and encouraging 
conservation water-storage is a great incentive to 
promote water-power un ings. The Quebec 
Streams Commission has already completed three 
storage dams in this connection, and a number of 
others are either proceeding or definitely contem- 
plated, the benefits derived being well illustrated in 
connection with the Gouin Reservoir in the upper St. 
Maurice River. The present capacity of plants at 
Shawinigan and Grand’mére on this river is some 
330,000 horse-power, but owing to the regulated flow 
from the Gouin dam it has reeently been stated that 
the capacity would soon be raised to some 600,000 


power. 

A recent report published by the. Commission of 
Conservation on “ Water Powers of British Columbia ”’ 
sets forth in a most exhaustive manner the Pprospec- 
tive wealth of this western province in this respect. 
While in round figures the total water-power possi- 
bilities of the province may be placed at 3,000,000 
shorse-power, as given in the table above, some 
400,000 horse-power of the total cannot be considered 
as economically feasible under present conditions ; 
but to compensate for that deficiency the more 
northerly portion of the provinee, which it has not 
hitherto been possible fully to investigate, may yet 

i a i amount of power. The report 


divides the provin 3 inte five districts, showing total 
present possibilities for each as follows :— 
24-hour 
horse-power. 
Columbia River and tributariés .. 610,000 
Fraser River and tributaries 740,000 
Vancouver Island ae he ee 
Mainland Pacific Coast, including 
other adjacent islands «. +. 630,000 
Mackenzie River tributaries .. 250,000 
Total - 2,300,000 


One of the characteristics ‘worthy of note ‘in’ con- 
nection with British Columbia water-powers ‘is the 
exceedingly high heads which some of the sites‘ offer, 
particularly in the powers on the coast, great advan- 
tages for cheap. power being thus offered. 

In the Prairie provinces, excepting Eastern Mani- 
toba and Western Alberta, practically all the water 
powers are confined to the north or unsettled portion. 
While the Winnipeg River offers very good oppor- 
tunities to supply the adjacent area, the remaining 
portions of these provinces have to rely on fuel for 
power purposes. Large and seemingly very attractive 

possibilities exist in the north, and could 
be used in supplying special industries requiring 
large blocks of power such as are required by electro- 
chemical or metallurgical works or pulp mills. The 
lave te paleo elson River powers should be 
noted in this connection, many of the sites on the 
latter river having the advantage of being near the 
Hudson Bay Railway. me 


















. With one or two ex Falls 
fon the St. John River, the s of the 


‘maritime provinees are not of large capacity. In 
Nova Scotia the coal supply of the province naturally 
tends to its use for power purposes, but much water 
power is also being taken advantage of, and while the 
rivers are short their basins usually include much 
lake area, which is being resorted to more and more 
for..conservation storage to increase the available 
power. New Brunswick’s water powers, while per- 
haps not so numerous, are individuaily larger than 
those in Nova Scotia, and much interest is to be noted 
in both provinces towards Government action to 
facilitate water-power development. Detailed in- 
vestigation of water-power possibilities is being pur- 
sued, and plans formulated to hasten development. 
In conclusion it’ may be stated that Canada’s 





* This t was illustrated and described in our issues of 





industry, the products of which dre caustic soda, 


plan 
October 3lst and November 7th, 1919.—Ep, Tur E, 





+ The Joint High Commission met in New York on February 
llth to investigate the scheme. 
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water powers constitute one of her most.,valuable.; a, scheme which proved, so successful. that, it. has since 
assets, both with respect, to their intrinsic value, in |. been;adopted.as standard. practice. 
the large. aggregate represented and.as/an. indis- ; ' 

pensable help in deriving full benefits from her many , : Lreatine Dynamos, 
other natural resources: ,.The past, year has revealed; As;.a, ear jlighting,.dynamo. is, a, variable-speed 
much activity in new water-power undertakings. machine, precautions must be taken to control, the 
throughout the Dominion; both at the. present and.) output, otherwise when the engine speed is high too 
tor the immediate future....To support these..en-.| much.current.will pass into the battery and. lamps. 
deavours there seems to be a very large demand for | Most; car, lighting dynamos are regulated. electrically, 
power, as. is borne, out by a recent authoritative’ but)in some cases.the voltage is controlled by means 
statement in connection with the Ontario Hydro- | of aslhipping clutch. .Atand below a.certain speed the 
Electric Power Commaission’s systems that there were dynamo. pulley and shaft. revolve together, but. above 
applications for some 150,000 horse-power which for | that,speed..the clutch ‘slips.. The armature speed 
the present could not be supplied. therefore remains practically constant, irrespective, of 
the engine speed. The Powell and Hanmer dynamo 
—Fig. .2—is regulated on this principle. Power is 
transmitted from the driving pulley B—Fig. 3—to a 
| plate C through a friction disc D. The pulley B is 
'mounted..on ball bearings E, whilst the plate C is 
The Electrical Equipment of Motor ecahad Sunbeit am abl sashes tech cnateel a 
Cars. coupled thereto by means of a spiral spring F, which 

No. L. 








| is fixed at.one end to the sleeve G on the disc C, and 
| at the other end to a pin H fixed to the shaft. The 

Atraoucs British motor car manufacturers haye spring is shown as with one turn,~but in’ fact has 
been slow in reeognising the merits of electric lighting’ several. ‘The pin H projects through a helical slot I 


ley 


Nth 7.5 


a 
oe 





“Tne Encincer” 


FIG. 1—-BROLT DYNAMO ARMATURE WITH VENTILATING 
FIG. 2—POWELL AND HANMER DYNAMO 


FAN 


and starting, there is now.certainly no cause for com- | in the boss G, and carries a loose collar H', which | 
A closing cap J fixed to the pulley | 


plaint. The Motor Exhibition held at Olympia last | slides in the slot. 
November showed clearly that car builders in this | B covers the working parts. Normally jhe spring F 
country are now fully alive to the fact that electrically | co-operates with the pin H and helical slo 

equipped vehicles are in demand, and that the manu- the dise into engagement with the pulley B, and as 
facture of car lighting dynamos and starting ,motors | 
has become an extensive and important industry. | the pulley B and clutch member C rotate together ; 


Owing to the conditions imposed by Government | but if the load exceeds this predetermined value, | 


specifications issued during the war, ear dynamos/ the armature shaft lags behind the clutch, which 


dy 


output. Component. parts_of a Powell and Hanmer 
yhande are!s Sin Kig.! 4, whilst Fig’ 5 khows o 
car switchboard, and, automatic cut-out made by the 
mine ON it ax Acca 
Most car lighting dynamos, however, are regulated 
by armature reaction. For exciting the field magnets 
auxiliary brushes are frequently arranged, so, that as 
the speed of the dynamo increases and the main 
field becomes distorted the field current. diminishes. 
The Leitner dynamos made by the Rotax Company 
are regulated on that principle. Originally two 
auxiliary brushes D' and,D were connected to the 
field windings C*, as shown in Fig. 6, C and C! being 
the main brushes.. Assuming the direction of rota- 
tion to be anti-clockwise, there will be at starting a 
potential difference between the brushes D' and D, 
the former being positive and the latter negative. 
This difference of potential assists the main voltage 
at the brushes C and C! in building up the field, but 
as the load on the machine increases the armature 
distorts the field flux in the direction of rotation, 
and the result is that the voltage between the sub- 
sidiary brushes D! and D is first reduced to zero and 
then reversed in direction, the brush D' becoming 





FIG. 3--ARRANGEMENT OF 


‘Tin forcing | 


long as a certain load on the dynamo is not exceeded | 


negative and the brush D_ positive. Thus a counter 
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THE POWELL AND HANMER DYNAMO CLUTCH 


E.M.F. is introduced into the field circuit, and this 
E.M.F. increases with the speed, so that the field is 
proportionally weakened and the main voltage 
remains practically constant, irrespective of speed. 
The Rotax Company now only uses one auxiliary 
brush, but the general principle is substantially the 
same. The shunt field winding is simply connected 
to one of the’main brushes and an auxiliary brush. 
A further example of ‘the application of the third 
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FIG. 4—SOMPONENT FARTS OF THE POWELL AND HANMER DYNAMO FIG. 5—POWELL 


and starting motors have been considerably improved. 


‘ rotates forward relatively to the shaft. | Owing to 
Dynamos for the eleetric lighting of aeroplanes 


this, relative movement, the driven member C is 


had to be light and compact, and the methods, which 
were employed to meet these requirements are now 
adhered to in the manufacture of machines fitted 
to cars. The Brolt Company, for example, was one 
of the firms that secured orders for aeroplane dynamos, 
and to obtain the necessary lightness the company 
resorted to the use of forced ventilation—see Fig. ]— 


acted upon by the pin H, which by its movement in 
the slot L brings about an axial movement of the 
member C, thus throwing it out of engagement with 
the member B.. The dynamo load is therefore main- 
tained practically constant by the intermittent 
clutching and de-elutching as the speed deviates from 
the value corresponding to the ‘correct dynamo 








AND HANMER SWITCHBOARD AND AUTOMATIC CUT-OUT 


brush principle is shown in Fig. 7. In it three separate 
field windings are used—two shunt windings and a 
series winding. At low speeds all these windings 
help to magnetise the poles, but as the speed increases 
the current in the short shtmt winding, connected 
between the middle brush and the point X, diminishes 
as the result of field distortion, whilst after a certain 
speed has been passed it reverses and increases in the 
opposite direction. Part of the current lamp and 
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battery.current then returns to the armature by way. 
inding instead of the series windi 


of this short..winding instead of the series winding, 
and at the highest: speeds the series coils are entirely 
de-energised,.. ‘Thus the. magnetic field progressively 
diminishes.as the speed rises, and the terminal sl 


is practically constant, gg 

The car lighting dynamo built by C, A. Vanderyelle 
and Co.; Limited, is designed for a very low gene- 
rating speed, thus enabling the gear ratio between the 
engine and dynamo to be kept low. The aetion of 
the regulating system used by the company is based 
upon .the faet that. when“current is flowing in the 
coils of an armature the armature itself becomes an 
electro-magnet, having a flux. at an angle, with re- 
spect to, the. main field. The components of the 
armature, field give a flux in. direct opposition to the 
main field and a flux at right angles to it. The latter flux 
in the C.A.V, dynamo is neutralised by auxiliary coils 
thus leaving the first flax—which is dependent upon 
the current taken from the, armature—directly oppo- 
sing the field emanating from the main magnets. The 
current in the auxiliary neutralising windings increases 
with the speed, whilst that in the main field diminishes, 
the relation between the two being so proportioned 
that. the output at very high speeds is slightly less 
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FIG. 6—CONNECTIONS FOR THE LEITNER DYNAMO 


than the maximum output, thus precluding the 
possibility of ‘overheating. From the diagram, 
Fig. 9, the internal connections of this dynamo will 
readily be understood. There are two sets of brushes, 
C and C! and D and D'.. The former are the main 
brushes, and the latter auxiliary brushes... The main 
poles are designated by the letters F and F', and 
these poles are magnetised by coils, connected in 
series with one another and across. the main brush C 
and auxiliary brush D spanning the armature con- 
ductors under the main polo F. In the positions H 
and H' of the magnet yoke regulating poles are 
induced by the armature cross field, and at these 
points two brass supports are attached for carrying 
the excitation windings J and J', which are con- 
nected in series with one another and to the main 
brush C and auxiliary brush D', these brushes span- 
ning the armature conductors under the regulating 
poleH. The flux:produced. by the exeitation wind- 
ings I and I! opposes the armature cross field and is 
smaller than that cross:field. On a:test made with a 
12-volt machine the generating speed. was attained 
at 500 revolutions per minute, and the: maximum 
pressure of 12 volts at:about 1500) revolutions per 
minute, the current in) the! main exciting coils drop- 
ping gradually from about 1:5 ampéres at 1000 revo- 
lutions per minute to about,..9: ampére at 4000 revolu- 
tions per minute, whilst theseurrent,in the regulating 
coils Jj) J! increased from about .5 ampére at>1000 
revolutions per minute to about 3 -ampéres at 4000 
revolutions pet minute, the current of the machine 
dropping ftom about. 12 ampéres at 1500 revolutions 
per minute te about 9.5 ampéres at 4000 revolutions 
per minute. . It will, of course, be understood that, 
although the drawing, Fig: 9, shows a bi-polar machine 
the principle is applicable to multi-polar dynamos. 





The Brolt car lightitig dynamo—Fig. .8—supplied 
by Brown Brothers,’ Limited; is’ another machine | 
regulated on the armature reaction principle. In 
common’ with ‘all ordinary shiint-wound dynamos, 
the two main poles aré excited by a winding’ con- 
nectéd across ‘the main brushes. The sides of the 
magnetic yoke at right angles to these main magnets, 
however, are brought close to the armature, so that 
they ‘serve as tw6''small unwotind poles, and’ these 
poles are magnetised by thie cress magnetisation of » 
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the armature. Double brushes, as shown in the a 


drawing are plaesd Pein, Venshestnner ide 
position relative to the main poles NS, and as 


adjacent brushes are electrically connected, certain 
armature conductors..under the poles are :short- | 


cireuited during the period. of tation, 7. 
load jeurrent in the ature, produces a. cross 
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current, which is proportional to the cross flux, and | 
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FIG. 7—DYNAMO WITH THREE FIELD WINDINGS 
FIG. 8—INTERNAL CONNECTIONS OF BROLT DYNAMO 


speed, partially demagnetises the main poles. Any 
increase of speed is immediately accompanied by an 
increase in the short-circuit current and the demag- 
netisation of the main poles keeps the output constant. 

Various other schemes have been invented for 
regulating the voltage of car lighting dynamos. The 
Lucas Electric Company, for instance, has patented 
the arrangement shown in Fig. 10, where the provision 
of an additional series winding on the poles provides 
for increased loads. The normal excitation is 
obtained by the shunt windings A and D connected. 
across the main brushes and one of the main brushes 
and an auxiliary brush E respectively. The winding 
D regulates the machine by field distortion in the 
manner already described. The normal load circuit 
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FIG. 9-INTERNAL CONNECTIONS OF C.A.V. DYNAMO 
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| coil in such a direction that its flux “assists the main 


flux from the main shunt coil. When the dynamo is 
running at its normal’ working speed, however, the 
resistance of the carbon becomes equal to that 
of the metallic filament lamps, and the current in the 
pilot. coil drops to zero. But at high speeds the 
earbon. . have the lower, resistance, and the 
current. flows from A to B through the pilot coil in 
the reverse. direction—.e., from B to B’ and from B' 
to A'—with thé result that the pilot coil flux opposes 
the main flux. Hence the pilot coil flux assists or 
opposes the.main shunt eoil flux. according to speed. 
Iron. wire resistances may be. used instead of the 
metallic filament lamps. PE 
Simple differentially compounded dynamos have 
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FIG. 10-—-LUCAS DYNAMO REGULATED 


is indicated by the letter G, but there is also an addi- 
tional load at I, which is connected in series with an: 
additional series winding H, and when this: load is 
eonnected to the dynamo the local current: passes 
through the winding H; provides additional excitation, 
and maintains the correct ‘working voltage.» One 
of ‘the most interesting regulating systems invented 
is that shown in Fig: 11. ‘The action is based upon 
the well-known fact that!a earbon: filament lamp 
decreases’ its resistance as the temperature rises, 
whilst a metallic filament lamp increases its resistance 
with rise of temperature. |: The dynamo has two field 
windings, @ main shunt winding anda so-called pilot 
winding. Carbon and metallic filament lamps are 
connected in the sameway as the arms of a Wheat- 
stone bridge, and the ends of the pilot coil are 
connected to opposite corners B and B? of the bridge. 
Whether the pilot coil assists:or opposes the flux from 
the main shunt coil depends, of course, upon the 
direction in which the current flows in this pilot coil, 
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ON THE THIRD BRUSH PRINCIPLE 


been put upon the market for ‘car lighting, but the 
regulation of thése machines is somewhat imperfect, 
especially if the battery be cut out of circuit. 
Tustead of connecting the’ opposing thick wire wind- 
ing in series with the armature im the ordinary way, 
it is offen conneeted across a special iron wire resist- 
ance in the main cireuit, a plan which materially 
improves regulation. ‘The ohmic value of the 
resistance inereases rapidly with the temperature, 
and the greater the-main eurrent flowing through it, 
the ‘higher does the’ ohmic’ value become. Thus 
when the resistance increases as the result of addi- 
tional main current passing: through it, the opposing 
field ‘winding eonnected across the resistance oflers 
an easiér path for the current than the resistance 
itself. Consequently the current takes this alterna- 
tive path, and ‘as it flows round the dynamo poles in 
the reverse direction to the shunt current the magnetic 
field is weakened. ‘Tirrill regulators have also been 
used with marked success; for regulating car lighting 
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dynamos, and a special advantage of this type, of ie 
regulator is that even ‘if ‘thé’ battery bé cit out Of | ~ 
circuit the regulation remains quite good. Tn mést Naval Architects. 
other cases, however, the proper regulation of car | No. IIL* : 
dynamos depends to a great extent on the battery.) : 
“5 FS ‘| “Tare was a‘ good attendance for the final session 
Avromatic CuT-ouTs.’ . 


of the conférence on March 26th. — 
Whilst the various arrangements described will _ The first paper on the agenda was that by Engineer- 
prevent the dynamo Voltage becoming excessive Commander H. B. ‘Tostevin, 


| Institution of 


‘“* Experience ' and 
when th: engine speed is high, théy will not, of Practice in Mechanical Reduction Gear in Warships.” 
course, prévent the voltage falling below the proper, Mr. R. J, Walker said they were greatly indebted 
value when the speed is very low. When the engine to Commander Tostevin ‘for having’ placed on record 
stops, the dynamo Voltage natural y drops to zero. such valuable information ‘regarding the experience 
It is necessary, therefore, to interpose in the circuit’ and practice in mechanical reduction gears as fitted 
between the dynamo and accumulator s>me sort of |in warships. When it was considered that this 
automatic switch, capable of interrupting the circuit | development had practically taken place during the 
when the dynamo voltage fallsto a predetermined | war period it would at once be appreciated how much 
value, for otherwise current will flowfrom_battery }.;work and responsibility had fallen upon the engi- 
to dynamo and tend to drive it-as @<motor. Some | neering branch of the Admiralty, and every credit was 
automatic cut-outs are operated by centrifugal force, )due ‘to them for the.enterprise and courage which 
. but more often they are operated electro-magnetically. | they displayedin their whole-hearted adoption of 
An electro-magnet is connected “across-the dynamo mechanical gearing. It was a big step from the 
terminals, and when the pressure is sufficient for | 3000 horse-power installation of the Badger and 
charging the cells the electro-magnet attracts a spring- | Beaver referredto in the paper to the 22,500 horse- 
controlled armature which closes the main circuit. power of the Leonidas and Lucifer, and later to the 
Usually the core-of the electro-magnet has, in addition | 40,000 horse-power of the Champion on two shafts 
to the shunt coil;-a seriés winding through which the before the Leonidas had actually been completed. 
whole of the main eurrent passes, so that once the The paper was especially interesting from the fact 
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FIG. 11—DUFTY’S 


armature has been attracted and the circuit has been | 
closed the core is very strongly magnetised, and there 
is no risk of the switch being opened by vibration. 
Furthermore, in the event of the cut-out failing to 
open the circuit when the dynamo, voltage drops 
below the accumulator voltage, the current passing 
from the accumulator into the dynamo would flow 
round the series winding of the cut-out in the opposite 
direction to the shunt current, thus producing a 
strong demagnetising action and causing the armature 
to yield to the spring, and to be pulled from the core. 
Perhaps the most ingenious form of mechanical | 
cut-out is that whichisshownin Fig.:12. Asmallcircular 
case A composed of insulating material, such as fibre, | 
is mounted on the dynamo shaft, and on the internal 
circumference of this case are two metal contacts. 
These contacts are connected up to slip rings con- 
nected in turn through brushes to open ends of one 
of the main dynamo leads. -Inside-the case a small 
quantity of mercury is placed, and when the dynamo | 
is at rest or is running at low speeds the metal strips 
are electrically separated, and no current can pass | 
between the dynamoand accumulator. But when | 
the dynamo speed rises sufficiently to generate a_ 
voltage high enough for charging the battery, the | 
centrifugal force acting on the mercury causes it to 
spread out around the internal circumference of the | 
case, and the metal strips are connected together by | 
the mercury and current flows into the cells. A small 
quantity of oil on top of the mercury prevents arcing. 
Another form of mechanical cut-out is that 
shown in Fig. 13." In this case a circular dise attached 
to the dynamo spindle carries a weight pivoted at 
one end and carrying a platinum contact capable of 
touching another platinumcontact which is, fixed. 
A flat spring exerts a pressure on the lower part of 
the weight, so that at low speeds the contacts are held 
apart. But when the speed is sufficient to make the 
dynamo give the proper charging pressure the ‘eentri- 
fugal force causes the lower end of the weight to move 
outwards, and the contacts are joined together, thus 


closing the main circuit.” sOce Hite 4s 
dispense with . automatic 





Vandervelle' and Co. 
cut-outs by fitting , their. dynamos: with ‘ja: free 
wheel. Thus:.when the, engine speed is: too low 
to produce the proper charging voltage, and current 
flows from the aceumulator. into the dynamo, the 
machine is free to run as. a motor with. a very small 
amount of current... .The free .wheel. has . nothing 
whatever to do with limiting the dynamo’s. output, 
but simply. enables the armature-to turn freely in its 
bearings when the generated. voltage is less than the 
battery voltage. Of course, the dynamo must not 
be allowed to run as a motor for long periods, as, 
for instance, when the car..is standing in a garage, 
and in order to avoid that occurring the free wheel is 
purposely designed to make a certain amount) of 
noise, so that when the driver puts a car away for 
the night, or when the car is standing still, he is 
reminded that the main dynamo switch should be 


opened. 





REGULATING SYSTEM 


in pinion ponrngs to as much as sixty-thousandths 
in’ the ‘muin-shaft ‘béaring; ‘he’ thotight’ it ‘would he 
evident ‘that those were not the’ best’ ‘conditions, 
The author drew attention to the fact that the gears 
tended ‘to separate when’ running, thus increasing 
tooth clearances. “'That might not be a disadvantage 
in the case of a single-geared ‘installation; ‘but it 
appeared to him it was anything but desirable in 
double reduction gears; especially’ where the three 
centres were all in line. In the case of two pairs of 
gears, if one of thé pairs tended to separate the other 
hada tendency to closeup, thus réducing the tooth 
clearatices: He suggéstéd that in that action might 
be found one of the’ causes of* fai in double 
reduction rs. Manifestly it would’ be ‘an ad- 
vantage to hold pinion and shaft to design dimensions 
and prevent any lateral’ movement’ of the wheels 
and pinions. That could actually be done by the 
adoption of the Michel journal bearing. In that 
bearing the pads might’ be bored out to the exact 
diameter of the shaft, ‘and the slight rocking of the 
pads was sufficient to admit the oil between the pads 
and the’ shaft and maintain the necessary pressure 
of the oil film. The journals had proved quite satisfac. 
tory in practice. He saw no reason why such bear. 
ings should not be equally satisfactory in the journal 
bearings of gearcases for both single and double 
reduction gearing;-and he thought their adoption 
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that Commander Tostevin had dealt so very fully 


with the factors and the precautions necessary to | 
Perhaps the | 


ensure successful running of the gears. 
most important of all factors was accuracy of tooth- 
cutting and the maintenance of accurate alignment. 
These points could not be too strongly emphasised. 
Whilst it was true there was very little tendency for 
the worm wheel of the gear-hobbing machine to 
wear out of truth once it was thoroughly bedded to 
its work, it was desirable that the machine should be 
periodically overhauled for errors. It was also 
necessary that the upright of the machine should be 
true to the table carrying the work. 
matter to check the correctness of its adjustment, 


|and that should be done at frequent intervals, as 
| there was the possibility of the foundations giving 
slightly, especially after cutting heavy wheels. 


He 
was pleased to note that Commander Tostevin con- 
sidered the permissible load on the teeth expressed 
in ‘‘ pounds per inch of face” in relation to the 


| diameter of the pinion. There was a tendency among 


many engineers to take load per inch only, apart 
from other considerations, such as were referred to 
in the paper. Whilst the load factor “‘ K”’ was 
more or less constant, the load per inch of face varied 


| considerably according to the diameter of the pinion. 


It would be of additional interest if Commander 
Tostevin could see his way to add to his table the 


' figures for the gearing as fitted in the ‘‘ Courageous ” 
| class. As would be noted from the table, for a period 
| after the date of the Leonidas a shallower tooth was 


adopted in many of the gears with an addendum of 
.12.-- Subsequently the angle of 30 deg. was adopted, 
and at the same time the deeper tooth was reverted 
to with an addendum of .1855. It was considered 
that, with the adoption of the 30 deg. angle and the 
deeper tooth, higher load factors could be adopted, 
but in view of the urgency of quick production the 
same gears were fitted in order to make use of 
existing designs and patterns. With regard to the 
most suitable material for pinions. there was a 
suggestion in the paper that it might be possible in 
future to use chrome nickel steel. The first eon- 
sideration appeared to be reliability. It was neces- 
sary that the material should be ductile and free from 
brittleness, and although some. steel makers were 
P to recommend the use of chrome nickel 
steel, others were averse to it, as it was uncertain 
that it was as reliable for large forgings as nickel 
steel owing to the possibility of ‘‘ clinking.” 

Mr. J. Hamilton Gibson said the author referred to 
the question of the running clearances usually pro- 
vided in the shafts and pinions: of reduction gears. 
It appeared to him that the implication conveyed was 
that these running clearances were a necessary evil, 
and that it would be an advantage to reduce them 
or, better still, eliminate them, if that were possible. 
When they realised that the usual clearances between 
spindle and bearing varied from fifteen-thousandths 
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FIG. 12—MERCURY CUT-OUT 


It was a simple | 
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FIG. 13—MECHANICAL CUT-OUT 


would be a step in the right direction. The author 
referred to the importance of keeping the helical 
angles of the pinion element and the gear wheel 
| exactly the same. He suggested that in some cases 
| where trouble had been experienced it might have 
| been due to the fact that the wheels and pinions had 
| been cut on different machines. It was an extremely 
| diffieult matter to set two machines to exactly the 
| same angle, whereas if both wheels,and pinions were 
| cut On the same:machine when the machine was once 
| set it might ‘be left until the set of gears was com- 
| pleted, and there was every probability that wheels 
and pinions.and.all gears cut. during that period 
| would run together satisfactorily. The author re- 
ferred to another very interesting feature. He spoke 
of the hard places on the teeth—.e., the facets left 
by the cutting action of the hobbing tool—being 
beaten down as the gears worked. It was a very 
undesirable thing’ that there should be facets or 
projections, but he did not see how their formation 
could be prevented. Reference had been made to 
the oil film being maintained between the teeth. 
Engineers knew that those films were of extreme 
tenuity, and if facets or projections existed on the 
teeth the oil film was bound to be pierced here and 
there, and until those points had been rubbed down 
@ certain amount of wear was bound to take place. 
It was, however, a fortunate circumstance that the 
teeth always tended to wear and assume their 
theoretically correct shape. On the general question 
of gearing he was in complete agreement with Com- 
mander Tostevin, ‘especially where he emphasised 
the importance of scrupulous care to maintain 
accuracy throughout in every’ stage of design, manu- 
facture, ali t; and also where he insisted on 
perfect lubrication: «Indeed, 'to his mind, the keynote 
of success was accuracy from first to last, combined 
of course with the usé of the best available materials. 
The author and the Admiralty and the Institution 
were all to be congratulated on the preparation and 
presentation of such a valuable paper. 

Mr. Guy said the paper would stand as the historical 
record of @ very ement. The 
author lent his support to the results of’ Martin’s 
clever application to gear teeth of Reynold’s lubrica- 
tion theory. But.did an oil film exist ? The analysis 
referred to assumed its presence, but could an oil film 
exist: which was made and broken one quarter of a 
million times a minute? If the oil film existed, the 
maximum pressure on it was of the order 6000 lb. 
per square inch, and it could: be shown that the very 
small quantity, of oil, which would form such a film 
had. its temperature raised, considerably more than 
100 deg. Fah., by the.shearing work.on it, so that, the 
maximum rubbing speed for the formation of the 
film, would appear to, be, equal to,330ft. per second, 
or over..seventeen times. as. muchas the. highest 
maximum speed in Table I., and over, sixty-seven 
times the lowest.... At the present time the permissible 
pressures, were, probably, determined. by the actual 
inaccuracies... A. large measure of the success, which 
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the Admiralty had enjoyed with their gears was a 
direct outcome of the vigorous and skilled inspection 
at all stages which they carried out not only during 
manufacture ‘but during the working life of the gears. 

Mr..C. E. Stromeyer said he believed it would be 
well to inelude the length factor in the formula which 
Commander Tostevin gave for permissible pressure. 
In millwright engineering it was a well-known fact 
that the teeth of a fly-wheel would break far more 
easily if the wheel rim was very thick than if it was 
very thin... The practice had grown up among mill- 
wrights of making the pinion as thin as possible 
consistent with strength, and he believed the makers 
of reducing gears were still inclined to put too much 
metal in the rim of the wheel. With regard to fitting, 
he should like to know whether it occurred on the 
driven or the driving wheel, or on both. He imagined 
it would be confined to the pinion, but at any rate 
the action which took place on the teeth was that 
the pinion was rubbed away from »the pitch line, 
whereas in the case of the driven wheel the surface 
was rubbed towards the pitch line. At the pitch line 
there was a sudden change of friction from plus to 
minus. He believed some metals were capable of 
standing that sudden change of stress, whereas others 
were not, and he thought that experiments carried 
out on the fatigue properties of metals would be of 
advantage with regard to the material adopted for 
gearing. The paper referred to cutting teeth in 
one cut. He considered that the single cut was 
a brutal method. A wheel shouldbe made in four 
cuts, with the final cut at one-twentieth of a thousand. 

Mr. R. J. McLeod said that in; considering the 
action of gear teeth mating together too much im- 
portance might be attached to the rolling motion 
about the pitch point or line, but when it was remem- 
bered that the pitch line was more or less an imaginary 
line which had length but not breadth, it followed 
that the rolling took place over no distance, therefore 
it was more hypothetical than real. All that could be 
said was that at the pitch point rolling had its 
maximum relative value or velocity and sliding its 
minimum. Regarding methods of producing helical 
gearing, his company used hobbing and end milling ; 
the first method was applied to all finer classes of 
work and the latter to special bevels, triple helical 
wheels and very coarse pitches. With the system 
of hobbing in use by his company the hob could be 
tilted to suit the helical angle or could be set hori- 
zontal. It was chiefly with the hob horizontal and 
and left and right-hand hobs working simultaneously 
that gears were cut, and in that case the angle of the 
spiral of the hob, which was the complement of the 
helical angle produced, i.e., the angle between the 
teeth of the hob and axis, was the complement of 
the angle between the teeth of the wheel or pinion and 
its axis. That was the method by which the well- 
known staggered tooth wheels were produced, which, 
by the way, were the first double helical machine-cut 
gears placed on the English market. With regard to 
the shaping process of producing double helical gears 
with a continuous tooth with a sharp apex, there was 
little doubt that for the highest class of gearing in 
the future the shaped gears would hold the field, 
because with reasonable care a better tooth form could 
be produced with the utmost precision. With shaping 
they did not get the facets referred to in the paper. 
He asked the Institution to accept two specimens 
which were open to inspection that day. 

Commander Tostevin replied to the discussion, 
One or two of.the speakers had, he said, made 
complimentary remarks about the engineering. per- 
sonnel of the Navy. Such expressions were not too 
common, and when they came from a gathering like 
the one that day they were all the more appreciated. 
Tt was not generally recognised what a great responsi- 
bility was thrown upon those who had to govern the 
engineering policy of the Navy. In the middle of 
the war, the serious—he might almost say revolu- 
tionary change—by which they fitted their ships 
with mechanical reduetion gears had been done with 
little experience to go upon. It was necessary that 
machinery installations should be ‘reliable. The 
results of the change of the far-sightedness of those 
responsible for it was, he was glad to note, appreciated. 
There was a certain feeling of unrest in. the outside 
services with regard to double reduetion gears, and 
the Admiralty. had. no. experience of them, but any 
experience of single reduction it had it would try to 
make available for those studying double reduction. 
The failing of double reduction gears would be serious 
for the shipping trade because replacements would 
by no means be easy. Chrome nickel steel was 
diffieult to produce it was. true, and, after all, the 
Admiralty was more or less in the hands of the steel 
makers and their expert metallurgists. 

A paper was read by Mr. J. J. King-Salter, ‘‘ The 
Balancing of Rotors and Determining the Position 
and Amount of the Balancing Weights. ” An abstract 
is given on another page. 

Professor W. E. Dalby suid that Mr» King-Salter 
had brought before’ the Institution experimental 
researches of great interest and importance to turbine 
builders. He had lifted the practice ot balancing 
a turbine motor from the region of trial and error 
and general exasperation to the region of scientific 
method, The rotor of a° turbine was cylindrical 
and its blading was symmetrical, and at first sight 
it, would appear that no balance weights were re- 
quired, but in practice a rotor, however accurately 





1 
made, was found to be out of running balance. 


The problem was to find what were the frame re- 
actions, produced by the rotor, when running. . There 
was nothing measurable from the rotor itself, and the 
small differences in density and the slight’ imper- 
fections of symmetry escaped ‘the ‘possibility of direct 
measurement. The frame reactions could not there- 
fore be found by any method of calculation as in a 
reciprocating engine. The problem was the same 
as if one were asked to find the frame reactions of, 
say, a totally.enclosed four-crank engine -with no 
possibility of access to measure and weigh the parts 
nor any drawings. It remained to find the angle 
between the radii of these masses and the angle of 
one of the radii with the rotor itself. The necessary 
measurement was made by Mr.-King-Salter in the 
very ingenious manner described in the paper, 
namely, by the attachment of two spiders to the ends 
of the rotor carrying pins which recorded the 
vibratory motion of the rotor. The result of these 
measurements was that the uncaleulable unbalanced 
state of the rotor was reduced to an unbalanced 
system of two masses of known position and magni- 
tude. The planes were then selected for the balance 
weights. One of these planes was chosen as a 
reference plane, and then, as stated in Mr. King- 
Salter’s paper, the calculation of the balance weights 
was.@ simple matter. 

Mr, W. H. Martin said that the question of rotor 
balancing was becoming one of vital importance to 
all builders of turbines, dynamos, motors, high-speed 
propellers, gyro-wheels and all such high-speed rotary 
bodies. A rotor under running test was at~best-an 
object “bristling with fragility,” and looked upon 
with suspicion. Others had been working on the same 
subject, and were trying to evolve a simple, practical, 
inexpensive and, if possible, portable apparatus for it. 
A practical balancing scheme would, no doubt, prove 
itself indispensable to all builders of high-speed rotary 
machinery. He offered his congratulations to Mr, 
King-Salter on the very successful step he had taken 
towards the solving of this all-interesting problem. 

Mr. Quelch noted that Mr. King-Salter stated there 
was great difficulty in removing the metal, and 
suggested it should be taken from the boss. He— 
Mr. Queleh—thought that if they were going to 
remove the metal from the boss in the case of any 
large propellers it would be absolutely necessary to 
carry out some preliminary statical balancing. 

Mr. J. Hamilton Gibson said he thought the meeting 
would like to have an expression of opinion from the’ 
practical marine steamship turbine builder’s point 
of view. He noticed that the turbine rotors were 
run cold, whereas, according to his experience, it was 
of the utmost importance that such rotors should be 
run hot, or, at any rate, as hot as was possible with 
the steam pressure available for shop trials. More- 
over the rotors in their casings should be thoroughly 
soaked with heat by allowing them to revolve slowly 
for five or six hours before running up to full speed. 
Then the revolving weights, wheel rims or drums, 
blading, &c., were acting at their appropriate dis- 
tances from the shaft centre, and were, as nearly as 
was possible, in their running positions... He doubted 
whether turbine builders in the country would care 
to go.to the trouble and expense of laying down such 
special apparatus as the author had described. 
Turbine builders recognised that a static balance 
was not necessarily a dynamic balance ; but they 
knew that when a rotor was dynamically balanced 
it must also be in static balance... That was the 
starting point. Every care was taken. to balance 
every part in detail—shafts, wheels, and drums— 
and the balance was checked from time to time as 
the rotor was built up; then it went on the knife- 
edges, and was balanced statically by fixing half the 
balance weight at. each end. On running up the 
rotor in its casing when thoroughly heat-soaked, the 
shaft was carefully marked. It was well known that 
the out-of-balance position was ahead of the marking 
some 60 degrees for slow speeds up to 700 or 800 
revolutions per minute, and less for the higher speeds 
as a result of “Jag.’”? An experienced man would 
hit the lag off to a nieety, and he would dispose or 
alter the proportion of the weights at each end so as} 


to give a perfect static balance. In most cases he 


could do so at the first a 


adjustment was required it 
the second or third 


ferred to the 
in weight. 

not had any 
to four tons, 
driving face, 
up, carefully by fooA pean 
into the pee ashlee They did 


have to remove a very great Teas ot 2 Pecorwst be 


about sixty pounds from two tons, Ao had to 
distribute that weight over two blades. - His engineers 
at Cockatoo Island claimed that they got a better 
and quicker result by first balancing the “rotors 
dynamically and then treating them under steam 
in the casings. 

The final paper was that by Professor T. H. 
Havelock, F.R.S., on “ 'Turbuleat Fluid Motion and 
Skin Friction.” 

In this. paper Professor Havelock attributed our 
lack of satisfactory knowledge concerning the laws 
of skin friction for a solid moving through @ fluid to 


the inherent. difficulties of the theory of turbulent 
fluid motion even in the simplest cases, and to the 
fact. that the available. experimental data on the 
subject have. been gathered with immediately prac- 
tical aims in view and not primarily with the object 
of constructing a consistent theory: The investiga- 
tions dealt with in his paper covered an examination 
of certain experimental results of Calvert, Stanton, 
&c., with a view to estimating the apparent velocity 
of slip of a fluid in turbulent motion past a solid. 
From_Stanton’s work on_turbulent’ flow through 
pipes he deduced that the apparent velocity at the 
wall was 0.475 of the mean velocity. The author 
then proceeded to show that the frictional force per 
unit area at any point of a plane surface could be 
expressed in the form kp v*, where v is the relative 
velocity at the point. Taking v as 0.475 V, where V 
is the mean velocity, he deduced from Lee’s results 
for turbulent flow in smooth pipes that the value of 
the constant k for a plane surface was0.004. Apply- 
ing the formula R = 0.004 pv? to Zahm’s experi- 
ments on varnished planks in air and to W. Froude’s 
work on planks in water, he calculated the fall of 
surface velocity from the front end to the rear end 
of the plank in each case. As @ deduction from 
W. Froude’s figures, he showed that the relative 
velocity at the end of a 50ft. plank was 0.54 of the 
velocity of the plank and not 0.475, as in the case of 
turbulent flow in pipes. He next discussed the 
assumptions involved in applying a similar treatment 
to curved surfaces. Taking .some.results arrived 
at in 1913 by.Baker and Kent; he found that the 
curved model had’a mean resistance per unitareaabout 
11 per cent. greater thant that’ of a plank of the same 
length. In the case of a curved model, results for which 
were given by Taylor in 1895, he found that the mean 
resistance per unit area for the model was about 
equal to, or slightly less than, that of a plank of the 
same length. .He concluded his paper with a dis- 
cussion of the law of similarity as applied to planks. 

In closing the conference, Lord Durham moved 
a vote of thanks to the Royal Society of Arts for 
having placed their premises at the disposal of the 
Institution. 

The annual dinner was held at the Connaught 
Rooms on Wednesday, March 24th, and was more 
largely attended than any dinner of the Institution 
we can recall. 








Thrust Boring in Earth. 


In the following article we describe a machine invented 
by Capt. A. R. Mangnall and made by the Hydraulic 
Engineering Company, of Chester,‘'which wili pierce a 
hole 4in, diameter and 150ft. long horizontally: through 














































VIEW OF THRUST-BORER IN PIT 


heavy clay in half an hour. The machine is intended for 
cable laying, pipe laying, drainage and similar work. 
It operates on the principle of thrusting a stick into clay, 
and ‘there is therefore ‘no spoil. The whole apparatus is 


portable. 
To bore a hole no more than a few inches in diameter, 


but 140ft. to 150ft. long, a few feet beneath the surface 
of the ground, and without disturbing that surface, 
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looks at first sight a well-nigh impossible problem. When } gave the impetus to the invention of the machine we are | the sighting was not done with much accuracy—and the 


we add that the hole must be straight, that it must depart 
laterally but a trifling amount from a prédetermined course, 
and that its vertical deviation must be’ insignificant, 
the problem looks more hopeless than ever. “But ‘when 
we add, finally, that it is desirable that there should be'no 
spoil, and that not more than half an hour must be con- 


about to describe, it bore hardly any resemblance to it, | 


The new device, which has been designed and patented 
by Capt. Mangnall and is made by the Hydraulic Engineer- 


| vertical deviation measured from the surface of the ground 
| was only about 4in. '’* “ 
| Now lét us tan to’ the machine itself, which is almost 


ing’ Company, Limited, of Chester, is extremely simple | explained by the drawings and photographs reproduced 
and'so light that'it can be transported on a little hand | herewith and posh yy 376,, It consists of an hydraulic 
truck, as,one of our illustrations shows. 


eylinder of. 8 tube, carried on trunnions in a 
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“Tue Enaineer” 


sumed in the boring operation, the general impression will 

be that the problem is insoluble. Pa ie 
The object of this article is to give the sol - 

a little. reservation—and to present the facts a 








GENERAL ARRANGEMENT OF EARTH THRUST-BORER 


Before giving the brief description of it that is necessary, 


Swain Sc, 


| light steel frame,, The trunnions are near the closed or 


let us say two words about the principle. The machine | rearward end, and on them the barrel can be turned from 


ith | was originally called a borer, but borer suggests something | 4 horizontal to an upright position. 
As the | is a short piston with ‘hin; 


that revolves and produces borings or spoil. 


Inside the cylinder 
guiding fingers. "The barrel 


taken during an actual test witnessed by ourselves a few machine, in faét, does neither, the name has been now | is eapable of slight adjustment from the true horizontal 
Chester changed to ‘thrust borer, which accurately defines it. | by suitable training and elevating gear of'a simple order. 
The action can best be compared with that of thrusting | This “gun.” complete on its, framework is dropped into 


weeks ago in a field near | fe a 
& sense an outcome of the war. Several attempts were 
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SITE OF TEST OPERATIONS, SHOWING LINE OF BORE 


made to devise an apparatus, which could be started from 
our own trenches and bore under those of the enemy 
holes for mining and countermining. One was execep- 
tionally ingenious, and we hope it may some day. be 
described. It was the joint invention of Capt. A. R. 
Mangnall and Capt, Vivian, and, though it was never 
put to its full use, it proved its capabilities. But it was 
rather cumbersome and rather complex, and, though: it 


straight hole in that way, but to make one 150ft. long 
is another matter, and. the solution of this part of the 
roblem was one of the primary difficulties, _ It is achieved 
n the simplest way possible by the adoption of a particular 
form of pilot head—-the ‘* business end ”’ of the thrust bar 
—and is so successful that in the test’ we saw made the 
lateral deviation was certainly’ not more than two feet 
in one hundred and fifty—and possibly much less since 


‘a stick into clay. Now it is quite easy to make a short | @ pit dug in the ground, to the depth required, @ plate at 


| the back of the framework or carriage pressing against a 
| few timbers to distribute the load. The cylinder is con- 
nected by flexible pressure pipes to a little threé-throw 
| pump driven by a petrol engine. The ‘exhaust’ water 
| returns to the sump from which the pump draws. The 
| operation of thrust boring is begun by turning the gun up 
| to a vertical position and dropping ‘the ‘* pilot” into it 
| The gun is then turned down, and clamped in. position, 
| and, hydraulic,.pressure is,.admitted behind the. piston. 
| pressing the pilot. horizontally into the soil, The stroke 
being completed, the admission valve is closed and the 
|) exhaust valve opened—by one and the same lever—-the 
| gun is raised to the Vertical and ‘the first extensién piece 
| pressed into it. ‘The exhaust waer is thus returned to the 
|sump. The three guide ‘fingers referred to keep the base 
| of the extension’ piece in a central position. ‘The gun is 
| again placed horizontally,,and the extension piece is 
| attached to the end. of. the pilot by a, simple. pin joint. 
| The pressure is put on again, and the pilot driven forward 
another 4ft. en the same operation is repeated, 
| extension piece after extension piece being added until the 
| pilot breaks through into a pit at the far end—150ft 
| away. The pilot is then uncoupled and lifted out of the 
| pit, and the extension pieces are withdrawn and uncoupled 
| one by one, “The whole ;operation of raising the gun, 
| inserting, an extension. piece, , lowering the gun, fixing 
the pin joint, and thrusting the piece home occupied less 
than one minute. Sis 

The joint is extremely simple andingenious. The extens‘on 
pieces are t about 2}in. diameter for a 4in. hole, with 
muff couplings at the leading end. ‘Through each voupling is 
drilled.a pair of opposite holes|; through the other end of 
each piece is drilled a corresponding pair of holes, but of 
smaller diameter. _The pins. are turned to fit, the smaller 
holes freely, but at each end are reduced in diameter so, as 
to leave a shoulder. The. operator brings the holes 
oP ite each other, slips’ thé pin in position, and dabs 
a little bit of clay round the end. It is found that the clay 
locks the’pins effectively, ‘and’ that they never fall out. 
The withdrawal of the extension pieces is easy, since their 
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diameter is; a, deal less than that of the, hole, The 
method generally employed is to attach a rope, to the last 
piece and carry it round a pulley. Two or three men on 
the surface can then pull the whole chain of’ extension 
pieces back ‘until the next’ joint is reached. ‘The operation 
is repeated until the operator in the pit can pull the rods 
back without assistance. An alternative method is to turn 
the gun up to a vertical position, and by means of suitably 
arranged ropes and pulleys employ it like the cylinder of 
an hydraulie crane, 

The following list of weights will be found of interest :— 


tHydraulic Rarth Phrust-Borer. 





Cwt. q. lb. 

Total weight of all gear necessary for a 150ft. 
thrust boring beg Me: gush mere oe 
Comprising— 
(1) Pump set complete with tion and 

pressure hose and water tank 40 0 
(2) Pit base frame complete ics 0. Fam 
(3) complete.. .. .. 0 312 
(4) Cylinder co: with piston valve, 

pressure gauge and return hose .. 0 3 17 
(5) tae os c. o’ TESS ne gee Se 
(6) 160ft. thrust boring tubes com in 

timber case_ sig) Fs es ~~ 5 3 0 
(7) Tool boxand spares .. .. .. |. 0 1 @O 
Extra—A light weighing 1 cwt. 2 qr. 14 lb. may be 
used to litt and Gitty the aleve detain frien pit to pit. 


Various uses of the apparatus will occur to our readers. 
The type we saw at work is designed primarily, for cable 
laying, and makes|a hole 4in. in diameter, but larger holes 
can, of course, be made, even up to 15in., suitable\for the 
accommodation, of water pipes, gas pipes, drain pipés, and 
so on. The only limitations to the use of the machine is 
the nature of the ground. It is clearly most suitable for 
employment in a clay or consolidated loam, and it is 
remarkable that flints usually met with in such soil do not 
cause permanent deviation from the course. Sandy 
ground with a sufficient percentage of clay can also be 
satisfactorily thrust-bored. 

The overall working speed; ‘start to finish, of a thrust 
boring 4in, diameter is 300ft. per hour. With two men 
working ahead on the excavation of pits the boring team 
of three men can thrust-bore two. 150ft. borings complete 
in an eight-hour working day. This time includes allow- 
ance for the extraction of the thrust-boring tubes in each 
case and cleaning and. moving the entire gear from pit 
to pit. 








TRON AND STEEL EXPORTS. 


Tae aggregate shipments of pig iron, manufac- 
tured iron and steel from the Cleveland district during 
March reached 68,950, tons, which is the highest monthly 
total recorded since August of the year 1917. In view of 
the famine conditions in the iron and steel trade the return 
js somewhat sutprising:' In February the month’s aggre- 
gate was 56,697 tons, and in Jatiuary 59,067 tons, both 
these figures being considerably above the average for 
the year 1919. The explanation of “this expansion in 
the shipments lies in the increasing se of coasting traffic 
for deliveries to Scottish and other, ports owing to the 
congested state of the railways and also to a very gratify- 
ing increase in our foreign trade in manufactured iron and 
steel. 

There was no increase’ in’ the pig iron exports. On 
the contrary, to destinations abroad the shipments last 
month only totalled 19,772 tons, as compared with 32,591 
tons in February and 31,443 tons in January. There has 
thus been a substantial reduction, and present indications 
are that the volume of foreign exports, will. undergo a 
still further eontraction, this month, for there is absolutely 
no iron to spare for foreign buyers, and any that is shipped 
deprives some home consumers of supplies which are 
urgently needed, 

In such. circumstances, however, it is. difficult to 
hold the balance, the more so as neutrals are offering 
the most tempting prices, as much as £4 per ton more than 
the home quotations being offered in the hope of get’ 
supplies, But in neatly every case such offers are turn 
down, and if any iron can be spared it’ usually goes to the 
Allies. ‘Thus: practically 50 per ‘cent. of the foreign ship- 
ments of pig iron last month went to Belgium alone, 
although even that liberal proportion was about 3000 tons 
less than was sent mn. Rae, or ports in February and 
approximately 8000 less than the January shipments. 
France isynow self-supporting as regards pig iron pro- 
duction,/but 2929 tons were shipped from the Cleveland 
districts to French ports in March and 200 tons went to 
Italy, all these shipments beirig made under the agree- 
ment whereby the makers voluntarily limit their price 
f.o.b. to 5s.-above the home sélling price. To other 
destinations the shipments totalled_7163 tons, of which 
Japan received 4142 tons, Sweden 130] tons, and Germany 
200 tons. 

The block onthe railways, the continued shortage of 
trucks, and the higher railway rates are all tending to 
divert traffic to the coasting routes once more. It is still 
more costly to send iron by sea, but it is also so much 
easier to arrange sea transport that_every month sees an 
increase in the quantities thus shipped. During March 
the coastwise shipments totalled 14,743. tons, as. against 
9135 tons in February and 6835 tons in January. Not 
since November, 1914, has so much pig iron been shipped 
coastwise, and of the March total 12,640 tons went to, the 
East Coast of Scotland. The exports of manufactured 
iron and steel show an increase of no less than 19,764 tons, 
the March total being 34,435 tons, as compared with 14,671 
tons in February and 20,689 tons in January. This 
remarkable expansion is due in no small measure to the 
home railway congestion. Makers cannot get their manu- 
factures away by rail, and as the foreigner is prepared to 
pay liberally the markets abroad afford a. lucrative field 
for the disposal of any supplies which the British. steel 
maker has on hand. ‘The exports were widely distributed 
hia pirat gpa ne Hoi Che Sie Haat ete the 
cluef customers, n 15,000 tons going to India alone. 
To South Africa 3611 tons were St ht Egypt. 1616 tons, 


to the Malay States 1387 tons, and 1107 tens.to Japan. 





Letters to the Editor, 


(We do not hold ourselves responsible for the opinions of our 
: correspondents.) 





THE 


Sm,—Nothing gives me greater pleasure than Mr. Pardoe’s 
statement that I have entirely misread him as regards the 
impugning of the characters of civil engineers, I always have 
regretted that our language thas, at times, a knack of) being 
ambiguous in its meaning. My error is due to want of clarity 
of expression on Mr. Pardoe’s part. I can only say I am sorry. 

No one believes that by examination you will make the 
qualified “‘ civil engineer” any more than in any other line of 
life, but it has its useful purpose as a method of discovering the 
knowledge of the examined portion. That is‘ all. I think Mr. 
Pardoe knows that as well as I do, and that 1 do not make a 
fetish of examination. This will be proved by reading again 
my first letter, as well as my third, which latter appears 
with Mr. Pardoe’s letter—which I am now att to 
—in your issue of the 26th inst. © 

Mr. Pardoe is quite right about there being blacklegs in other 
professions, but it is partially to clear them out and to restrain 
them, I take the “‘ Civils” Bill to mean. This does not lower 
the profession or say that the other @9 per cent. and over are 
not honourable men. I quite agree with what Mr. Pardoe says 
about the high percentage of honourable men there must be, 
judging by the small number of cases of peculation which we 
hear of. 

The case which Sir W. Wilcocks described as “ professional 
cowardice’? was that which might be called a fool, and we 
cannot suffer “ fools gladly ’”’ in engineering very well. I would 
call this a case for a “eonduct and discipline.” 

The little I haye had to do with law taught me that the 
“devil” is the junior who works up the case for the briefed 
counsel, and.stich juniorships are much sought after for experi- 
ence sake. 

I think it unnecessary to cross swords with Mr. Pardoe as to 
what I mean by construction. He knows very well, or I am 
very much mistaken. 

The whole matter is now before the principal institution, and 
being in a sort: of a way sub judice we may leave it, as Mr. Pardoe’s 
views, as well as mine, wiil be sure to find advocates in the 
committee room before final agreement: is arrived at, 

March 29th, An OLp SuBsceiper. 
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Str,—It is to be hoped that when the “ Civils ” Bill has been 
passed by Parliament all engineers will be legally compelled to 
designate the qualified members of their stafis, whose names will 
appear on the “ Register,” when compiled, ‘‘ Engineers,’ not 
“Draughtsmen,” as is their “present misguided practice. 
Admitted there are various deg of draught but to 
classify all men under this one heading, whether qualified or 
not, is both ambiguous and absurd. 

In the early days of modern engineering the condition of 
affairs was quite different; draughtsmen were then draughts- 
men pure and simple. At the present day the qualified, so- 
called, draughtsman is called upon to act as an engineer in the 
true sense of the word, and, moreover, has been trained as such : 
otherwise he would he unable to carry out the various duties 
assigned to him. 

Ti the qualified, so-called, draughtsman acted simply as a 
draughtsman the éngineer would find himself unable to direct 
the forces of Nature in the manner indicated in the charter of 
the Institution of Civil Engineers with any degree of exactitude. 

I think it will be agreed by al! broad-minded and right-thinking 
engineers that the time has come for the qualified, so-called, 
draughtsman to be placed on his true footing as an engi and 
not kept outside the pale, as is the common practice in many 
quarters. 

Tn conclusion, it is to be hoped that the Council of the Institu- 
tion of Civil Engineers will do their part in securing for the 
associate members their fair share of the benefit which must 
accrue to the profession by the passing of this Act. 

April 3rd. 
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LONDON MATRICULATION EXAMINATION. 


Sm,—tThere are a ber of prof men over the age 
of twenty-five years who have received a first-class. education 
and have been trained in offices, such as civil engineers, sur- 
veyors, architects, analytical chemists, &c., and who desire to 
have a University Degree in Science, but whose knowledge of 
modern languages has been forgotten, and who: are convinced 
that it is only a waste of time for them to revive these subjects, 
as they would only forget them again through not requiring to 
use them. Certainly they have all the benefits that can be 
obtained from their past studies of these subjects, although 
their knowledge of them is now at a low level. I do not propose 
to interfere with the choice of others, but I think the university 
authorities might be asked in the interest of seience to allow 
these professional men to be examined in an additional science 
in place of the language, 
the university authorities might agree to give this choice to 
candidates, either by demanding a higher percentage of marks 
on all the subjects taken, or 6lse the candidates would have to be 
examined in a larger number of optional subjects. I believe that 
professional men would like to have mathematics and natural 
philosophy, pure and applied in both subjects—in the broad- 
est sense—and also chemistry and geology, both so far as 
engineering was goncerned, given the leading places in the 
subjects, as these sciences concern the engineer more than any 
others, such asteachers, officers in the Navy or Army, &c. And 
the standard in these subjects should be higher for the engincers 
than the others—for the best reasons. 

In roference to the present engineering final examination, 
Ido not think it advisable that a special paper should be set 
in advanced theory of machines and structures. This paper 
may be suitable for crane engineers, but no doubt both civil 
and hanical engi s would prefer that these subjects 
be kept separate, and the highest standard maintained in both 
sections, so that candidates could: have a freer choice of subjects. 

As education is of interést to engineers, would it not be a 
good idea for engineers to ask that other universities open their 
doors to external students,.as London University does 1 I also 
think that the universities should deal with pure and applied 
science in the broadest manner, so as to be suitable for. all 
engineers, and that the technical colleges should pay special 











id the éandidate so desire. Perhaps 
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details, the students selecting the cl which promise to help 
them in their special department. On the other hand, schools 
for boys should coffin®, their energy to; the; teaching of sehool 
subjects in a broad and general manner, and not waste time in 
teaching a future draper“lidw ito!inbKe cheese. If they paid 
attention to this mattgr the boys would be better educated, no 
matter at what age they left school. 
March 29th. 





ENGINEFR. 


—— 


ECONOMICS AND SHIPBUILDING. 


Sir,—National economics form a branch of science as difficult 
as that of naval architecture. Sir Alfred Yarrow, in his paper, 
pleaded the importance! of the subject from a shipbuilding point 
of view. The’ paper, though highly controversial in its state- 
ments, bearing,,on business and financial considerations, was 
only discussed with the object of inducing better relations between 
employers and workmen. The discussion was largely plati- 
tudinous, and failed even to mention the many real efforts of a 
constructive nature now either in operation or in project. As 
the discussion referred to only one paragraph of the paper, I 
desire to point out that Tables TIT. and IV. are twelve months 
out of date. No single item in Table III. is correct. We have 
actually spent more than the total shown, but the new estimates 
are about 250 millions less than this total. {donot know what 
is meant by “ expenses such as naval and military expenditure 
(estimated by the Treasury at £1,434,910,000),” but know that 
the combined estimates for Army, Navy, and Air Force are now 
only 230 millions. 

Apart from the total, the new estimates give a much better 
idea of the economic state of this country. Great reductions 
have been made, and, where increases are indicated, they are 
generally unavoidable, .Thus pensions are increased from 
73 to 123 millions. 

It.is no use talking, as Sir Alfred Yarrow does, about inflatzon 
and high prices without realising that the war debt and present 
expenditure also represent inflated items. Unlezs.they are 
reduced before prices fall or production is greatly increased the 
nation will be bankrupt. At present’ we are paying our way— 
owing to high prices, not increased production—but lower prices 
would mean a Hi tional i and to meet: the heavy 
charges on war. debt and other expenditure we should have to 
increase the rate of income tax already too high. Should, this 
happen it, would cripple our shipbuilding, perhaps for ever. 
As only one other country is producing on a big scale there is 
no need to bring down prices until production is substantially 
increased, thereby facilitating high wages. 

Such opinions as those expressed by Sir Alfred Yarrow merely 
frighten “labour” by the prospect of the incvitable slump— 
happily not even in sight. 

The great excess of imports over exports given in Table IV. 
is due largely to purchases from the l'nited States on a depre- 
ciated exchange, of raw cotton, foodstufis, &c., to replace the 
depletion caused by a long war. 

An estimate is given of £40,000,000 annual loss to this country 
by emigration. This is fictitious. Many of the emigrants return, 
having gained experience, and often with capital saved. More- 
over, those who remain abroad frequently establish new open- 
ings for British trade. With real American competition in 
shipbuilding and the possible early return of State-aided ship- 
building in other countries, we are mire likely to hold our own 
by developing the Dominions and Colonies than by endeavouring 
to keep men and women at home. Emigration has been stopped 
for five and a-half years and has more than made up for the 
shortage of labour due to war casualties: There are more 
scientifically trained men than situations. Witness the low 
salaries offered in advertisements in your own columns. Mr, 
Harold Cox and others hold the opinion that the country is 
over-populated. They are probably right. 

Davip W. Cappick, A.M.1.N.A., 
London Manager, Delaunay Belleville. 





London, April Ist. 


SYMPATHY AND OUTPUT. 


Sm,—Your leading article'on “Sympathy and Output” 
deals so clearly with this important subject that I feel you will 
forgive me if one of your statements is challenged. 

You say, “ huge impersonal companies and syndicates cannot 
do these things.”’ , Why cannot they be done by the managing 
director or the local director, who represents the owners as 
far as the welfare of the men and women in any particular 
factory is concerned ? The intelligent working man or artisan 
realises as well as anyone the difficulties in having personal 
contact in a huge concern, and he is willing to make allowances. 
As an example, Mr. Martin, of Flushing, was not the owner of 
the Schelde Works, yet he was worshipped by his men, and | 
could mention managing directors on the Clyde and on the Tyne 
who are beloved by their men and who are always accessible. 
Industrial Leagues and Whitley Councils and welfare super- 
visors are excellent, and fulfil a recognised want: but no man 
or official body of men can produce’the same effect as a friendly 
nod from the head man. If I read Sir Alfred Yarrow’s paper 
aright, ‘there is nothing which can the p 1 contact 
between employer and employed; and he considers it of such 
importance that he finds time, or rather makes it one of his 
pleasures, to entertain personally those who, work for and with 
him. : CLYDESIDER. 

Glasgow, April 5th. 











Tue Instrrvurion or Etectricar Enainerrs.—At the 
invitation of the Committee of the Western Centre of the Insti- 
tution, Mr. Arthur Ellis, chaitman, a summer meeting of the 
Institution will be held in the: Western Centre on July 13th, 
14th, 15th, and 16th next. The provisional programme, which 
at the present early stage is subjett to alterations, is as follows :-— 
Tuesday, the 13th, afternoon, arrival at Cardiff; evening, 
reception by) ¢ivic authorities, dinner; Wednesday, the 14th, 
morning, proceed by train to Newport, visits to Messrs. Lysaghts’ 
works, Newport Docks, hydraulic pumping station, &c.; after- 
noon, return to Cardiff, country drive vid Caerphilly, tea at 

illy Castle ; evening, public function at Cardiff ; Thurs- 
day, the, 15th, morning, proceed, by train to Bristol, reception 
and luncheon at Bristol; afternoon, drive from Bristol to 
Weston-super-Mare vid Wells and Cheddar; evening, dine at 
Weston-super-Mare’ and return to Cardiff by steamer from ~ 
Weston; Friday, the: 16th, morning, proceed from Cardiff to 
Swansea by train, visits to works and places of interest in Swan- 
sea and district.; afternoon, coach drive along the Gower Coast. 
The proceedings will end on the afternoon of Friday, July 16th, 
in time for those who wish to do so to take the 5.30 p.m. train 








attention to forming classes which give instruction in technical 





from S a, calling at Cardiff at 6.37 p.m, and due at Padding. 
ton at 9,35 p,m, " 
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The Theory of Tidal Power 
Stations.* 


THE idea of utilising the rise and fall of the sea for 
the production of energy is certainly not new, and for 
a long time past has received practical application in 
France in the form of tidal mills, of which several 

. examples—all, however, of low horse-power—are to 
be found on the coast of Brittany. The development 
in the applications of electricity, combined with the 
necessity for restricting the consumption of coal, has 
recently led attention to be directed towards the 
practicability of constructing large coastal works 
utilising the tides and distributing electrical energy 
therefrom. In Great Britain two experimental 
stations are, it was decided a short time ago, to be 
erected for the study of all questions relating to the 
design and method of working of such tidal power 
plants. 

In this article an attempt is made to discuss the 
theory of the subject with the object of obtaining an 
approximate estimate of the results likely to ‘be 
secured at a given site. 

The tidal rise and fall of the sea level can be repre- 
sented with sufficient practical accuracy by means 
of a sinusoidal curve, Fig. 1, having as period one-half 
of the lunar day, or 12 hours 24 min., and an ampli- 
tude which is variable between the minimum of 
neap tides—when the moon and the sun are in quad- 
rature—and the maximum of spring tides—when 
the moon and the sun are in conjunction or in opposi- 
tion. High water, it is to be noted, takes place, not 
at the hour when the moon’ passes across the local 
meridian, but some time thereafter, the period of 
delay being constant at any one point on the coast 
and varying in a continuous manner from point to 
point. 

Let us suppose that a basin of superficial area 2 
is in permanent communication with the sea through 
a sluice of sectional area w. The level of the water 
in the basin will follow the variations in the level of 
the sea; not, however, instantly, but with a certain 
lag caused by the restricted delivery of the sluice. 
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FIG. 1 


Let us further suppose that the curves in Fig. 1 | section of sluice, 5.85 square metres ; 
H, of the tide, 2 m. at neap tides ; value of h at the 
At a time | summit A, + 1.20m. 
\at Bis — 1.26m. The symmetry of the curve about 
| the mean water level is sufficient for practical pur- 
| poses. The diagram atiowy that at the maximum fall 


represent the level of the sea and the level of the | 
water in the basin, both on a time basis. 
t let Y be the sea level and y the level in the basin. 
Then the flow through the sluice will be given by 





Q=me ¥ 2qg(Y — y)=me v 2g(Heosat — y). 


This flow, however, is evidently equal to ns so that | 
the differential equation to the curve of basin levels is | 
a®@ } 
ace =mw 2g (Heosat - ¥)- 


The quantity Q, being regarded as positive when the 
basin is filling, always has the sign of Y — y- 
The curve represented by the differential equation 


can be constructed in the following way :—Let M— | 


Fig. 2—be a known point on the curve. By means of 
the classical construction find the mean proportional 
M P between M™ and an arbitrary distance M M?. 
Transfer M P to the vertical as at MQ and join Q 
with a point O taken on the horizontal line. The 


slope of the line OQ is proportional to / Y — y, 


and therefore by suitably choosing the distances M M! 
and M O the tangent of the angle of slope of O Q ean 


be made equal to Q/2, that is, to Ay . Thetangentto 
the curve at M is thus parallel with OQ. It cuts 
the succeeding ordinate at a point M,, which lies on 
the curve. The construction is repeated for this 
second point, utilising the figure already employed, 
‘and so on. This method of constructing the curve 
required is a general one for all equations of the type 


dy _ 
dz 





= f(z — y), where z is a known function of z and 





* From an article by M. P. Caufourier in Le Génie Civil, 





the function f 
graphically, 


is evenmennits xy agg 


first instance is the summit A- 


The only “point of the curve which is known in the 
Tt lies on the sea 
level curve at the value chosen for the maximum level 





or | sea level curve, and having an amplitude of lesser 


amount, but approaching the amplitude of the sea 
leyel curve with any increase in the value fixed for the 
ordinate at A. .As.the maximum. level. in the basin 
is fixed higher and higher, the fall diminishes while 
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FIG. 3 


of the water in the basin. The tangent at this point 
is horizontal, since there is no fall, and therefore no 
flow through the sluice. 

By means of the construction described the dia- 
gram, Fig. 3, has been laid down for the following 








data :—Area of basin, 1,000,000 square metres ; 











half-amplitude, 


The value of the ordinate 
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The curve of levels in the basin is very closely a | 
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FIGS. 4, 5, AND 6 


the flow increases, and as a greater volume of water 
has to pass into the basin in the course of a half-period, 
the section w of the sluice must be increased in pro- 
portion, provided the surface © of the basin is con- 
stant. In the limit, the flow is very great, the level 
of the water in the basin varies instantly in keeping 
with the level of the sea, and there is no fall and no 
development of power. 

If, on the contrary, the value of the maximum level 
tin the basin approaches zero, the quantity Y — y 
inereases, but the flow Q diminishes, and the area w 
of the sluice ought also to be decreased. In the 
limit, » is infinitely small, the fall is a maximum, but 
the level of the water in the basin is fixed, and there 
is no flow, and therefore again no development of 





| power.t It is thus obvious that there is a particular 
| value for the maximum level of water in the basin for 
| which the mean value of the effective power developed 
|is a maximum. This value can only with difficulty 





| tion with the sea 
‘sinusoidal one displaced backwards relatively to the ' become i 


be determined by a process of trial and error, making 
use of several diagrams of the nature of Fig. 3, each 
having a different length of ordinate at A. 

So far we have supposed that the section » of the 
sluice is constant.. This section can, however, be 
made to vary with the time, according to a definite 
law, and, knowing the law, we can construct a curve 
of the water level in the basin by using a process 
derived from that applied above to the case of the 
sluice with constant section. In particular, we may 
suppose that, the sluice section varies inversely as 
7 Y — y, so that the flow will remain constant. In 
this case the curve becomes a straight line, joining 
the two points AB, and the power curve can be 
constructed by suitably amplifying the intercepts 
between this straight line and the curve of sea levels. 
This hypothesis of constant flow greatly simplifies 
the process of discovering the value of the ordinate at 





Swain Sc. 


of 1.65 m. the flow is 149 cubic metres per second | A corresponding to the maximum value of the mean 
and the horse-power 2459 B.H.P: 'The mean fall is | petal power. 

1.03 m., the mean flow 110 cubi¢ metres 
and the mean horse-power 1350 B.H.P. 

| efficiency of the turbines is taken at 75 per cent. 





The apparatus, which is designed 
It consists of a reservoir in communica- 
with a throttle valve. 


this limiting case. 
ae eae in the reservoir quickly 


variations in the 
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THE SUCTION DREDGER KAIONE FOR'WANGANUI, 


N.Z. HARBOUR 
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Let us now replace the sluice by one or more tur- 
bines. We shall then have a tidal power-house. 
Certain practical considerations relating to the design 
and working of such an installation may here be inter- 
posed. 

(1) Assuming that the turbines turn only in ono 
direction, the plant must be arranged as shown in 
Fig. 4, between two channels running between the sea 
and the basin, and provided with gates a, b, c, d. 
the gates a, d being open and the gates b, c closed when 
the basin is filling and vice versd when the basin is 
emptying. 

(2) The fall being very variable, it is advantageous 
to arrange the turbines so that they may be operated 
in series when the fall is considerable and in parallel 
when it is small—Figs. 5 and 6. When the basin is 
emptying, the gates a, c, f, h are closed and all the 
others are open for series working. The gates a, h 
and j are alone closed for working in parallel. A plant 
of this description has been studied by means of a 
diagram of the type shown in Fig. 3, the tidal curve 
being that corresponding to neap tides. It was 
found that series working would be particularly 
applicable at. times of spring tides, when the fall 
would be considerable. Under these conditions the 
individual fall at each turbine could be arranged to 
vary relatively little, and the output of power could 
be made approximately the maximum. 

(3) A turbine of a given type will give an acceptable 
output only under a fall which is greater than a well- 
defined minimum ; if the fall is below this minimum, 
the turbine will hamper rather than assist the output 
of energy. We: thus get dead periods introduced 
on each side of the summit A of the curve, Fig. 3. 
With the data on which this particular diagram is 
based, and taking 0.80 m. as the minimum fall, the 
dead period amounts to two hours, or about one-third 
of the half-period of the tides. This consideration 
would appear to be a very troublesome one in the case 
of a single tidal power station, but it becomes much 
less so in practice if a series of stations is erected along 
the coast and all are arranged to feed the same dis- 
tributing system. ‘The dead periods at the different 
stations will not coincide, and the total power 
developed will be practically constant by virtue of 
the difference in the time of high water at the different 
points. 

We shall now describe a method of working which 
reduces the dead period to the minimum. Taking 
the tidal curve given in Fig. 7, let the summit A be 
chosen at the value + h—say, 1.20m. If the plant 
is not started up when the sea level has this value h, 
the level of the water in the basin will remain constant 
—as indicated by the line AC. The plant can be set 
to work when the fall Cc reaches the minimum 
permissible value h'—say, 0.80 m.—and_ will there- 
after operate under the condition of constant flow 
represented by the straight line C B until the fall 
Dd again becomes equal to the minimum value h'. 
At this instant the plant is stopped and all the gates 
im the communicating channels—Figs. 4-6—are 
opened. The basin will continue to empty itself 
until the water level attains the level of the sea, as at 
B. The appropriate gates are then reclosed and the 
plant is made ready to operate again as soon as the 
fall C1 c! once more reaches the minimum value h'. 
With the values of A and h} indicated in Fig. 7 this 
method of working reduces the dead period by more 
than 25 per cent., as compared with the dead period 
involved in using a constant flow from the point A 
to the point B, and, further, of the total depth of 


water stored in the basin, namely, 2.4.m., we make |: 


use of 2m. instead of 1.3 m. and increase the mean 
fall to a corresponding degree. 

The number of tidal power stations will, of necessity, 
be very restricted, because the expense of constructing 
& new basin of the order of a square kilometre in area 
will be prohibitive. As an illustration, the excava- 
tion of four to five million cubic metres of ground 
would be required to construct the basin for a station 
developing round about 1500 mean horse-power during 
four hours out of every six, or 1000 horse-power 
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continuously. Least expense will be incurred, if we 
attempt to utilise bays which are very nearly enclosed, 
marshes near the sea shore, estuaries and similar 
naturally suitable sites. 

The electrical distributing system should be fed 
jointly by thermal, water power, and tidal power 
stations. The worker is absolute master of the first ; 
the second type is open to seasonal variations of 
power which, however, may be limited by the rational 
regulation of the upsteam reservoirs, but which cannot 
be completely overcome; the third class of power 
plant has its daily dead periods and its monthly 
variations of power. On the other hand, the water 
power and tidal power stations do not involve any 
charges other than those for personnel, upkeep, and 
interest on capital, while thermal stations have, in 
addition, to meet the cost of the fuel used. The 
rational method of utilising jointly the three classes 
of power station is thus to run the water and tidal 
power stations to their full capacity, according to the 
month or season, leaving the thermal stations to 
supply the balance of energy required. During periods 
in which the output of energy exceeds the demand, 
the excess current might be supplied to works such 
as. electro-metallurgical works, which can without 
inconvenience be operated discontinuously. 








A New Zealand Dredger. 


Tue Wanyanui (New Zealand) Harbour Board’s new 
dredger, Kaione—‘‘ Sand Eater’’—is of the trailing 
suction stern-well type. She has a self-discharging hopper 
and a trailing suction frame with a suction head, which is 
about 10ft. wide and is fitted with water jets for breaking 
up the sand. The vessel is also fitted with cutters for use 
when stiffer material than sand is being dealt with. The 
Kaione is furnished with four sets of engines arranged so 
as to be available for pumping or propelling independently 
or conjointly. She is also fitted with two independent 
centrifugal suction pumps, each having a 16in. diameter 
suction pipe operating at a depth of 40ft. below’ water 
level. 

The trailing suction frame is employed so that the vessel 
can steam slowly ahead while dredging, and in that respect 
differs from the usual type of dredgers in New Zealand, 
which are moored when carrying on the operation of dredg- 
ing. The Kaione is, however, equipped with the necessary 
winches for ing when moored, so that she can be 
used in either way. 

The hopper has a capacity of 600 cubic yards, and the 
dredger is pe ren of lifting 800 tons of sand per hour. 
The great advantage claimed for the trailing suction 
type of dredging in which the dredging is carried on by the 
vessel when steaming slowly ahead is that where long 
channels are to be deepened, and the material to be 
dredged is of a suitable character, the deepening process 
can be carried on gradually over the whole channel, and 
that therefore the port to be served at once begins to feel 
the advantage of the gradually deepening channel instead 
of having to wait for a considerable period, as is generally 
the case when the moored type ot dredger is used, before 
vessels of increased draught can reach the port. 

The Kaione was purchased at a cost of £33,000, and is 
being used in dredging a channel from Castlecliff to the 
town—which is the outlet of a big stretch of rich agricul- 
tural and pastoral country—in order to avoid lightering 
at Castlecliff. 

The views.show the Kaione on the day of her arrival 
at Wanganui from Wellington in September, 1919. ~ 











A QUESTION was recently asked by Mr. Marshall Stevens 
—who, as a practical railway traffic man, may be credited 
with knowing what he is talking about—as to the Govern- 
ment moving merchandise from warehouses in one part 
of the country to warehouses in another part, often in 
congested ports. To this question Mr. Neal replied that 
some conveyance of the nature indicated was taking place. 
Whilst traffic was restricted to a minimum, there were 
such considerations as the release of valuable commercial 
storage Deanery and the relief of port storage which must 
be into account, 
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Basic Slag. 


ALrHouGH perhaps not reaching quite the proporaae 
of some previeus general discussions of the Faraday 
Society, the general discussion which was arranged on the 
subject of basic slags in the rooms of the Chemical Society 
on Tuesday, March 23rd, under the presidency of Professor 
F. G. Donnan, was sufficiently comprehensive to rank with 
its predecessors. Sir Robert Hadfield unexpectedly found 
himself able to be present for a short time, and he opened 
the meeting with a few remarks in which he made special 
referenee to the report of the Nitrogen Products Com- 
mittee, and read two letters of thanks which the Faraday 
Society had received from the Ministry of Munitions in 
respect of the work of the members of the Society in 
connection with the task undertaken by the Committee. 
The real introduction to the general discussion, however, 
was given by Dr. E. J. Russell, F.R.S., Director of the 
Rothamsted Experimental Station, who reviewed the 
whole position in a very exhaustive manner from other 
points of view as well as that of the agriculturist, although 
that was, of course, his main interest. The practical 
result of the discussion was the passing of a resolution 
to form a joint committee representing agriculture and 
| steel makers to investigate the question still further. 
| A representative from the Ministry of Agriculture was 
present, and expressed a desire to assist in this matter, 
and it. was decided to pass the resolution on to the Ministry 
of Agriculture with the suggestion that the Iron and 
Steel Institute should be approached with a view to 
appointing members from that side. Then the hope was 
expressed that the Ministry of Agriculture would appoint 
other delegates and call the Committee together. 

Dr.. Russell, after mentioning the early work in the 
utilisation of basic slag in agriculture, said that if agricul- 
turists could have been assured of a steady supply of, say, 
300,000.or 400,000 tons per annum of high-grade Bessemer 
slag containing 20 per cent..of P,O,, there would have been 
no need for this discussion ; the problem would have been 
the purely academic one of working out the constitution 
of the effective constituents of the slag. The introduction 
of the basic open-hearth process, however, had threatened 
the supersession of the Bessemer process, and agriculturists 
could no longer feel certain of receiving adequate supplies 
of slag of the type to which the old materia! belonged. 
Three distinct. subst were now used under the one 
name of basic slag—(1) Bessemer slag containing about 
20 per cent. of P,O, (43.6 per cent. tricalcic phosphate) ; 
(2) open-hearth basic slag, containing 7 to 14 per cent. 
| P,O, (15.4 to.31 per cent. tricalcic phosphate) ; and. (3) 
open-hearth basic slag, containing 7 to 10 per cent. P,O; 
(15.4 to 21.8 per cent. tricalcic phosphate), in the manu- 
facture of which a considerable proportion of calcium 
fluoride had been used. The phosphorus of the first two 
types was nearly all soluble (80 per cent. or more) in 2 per 
cent. citric acid under certain conventional! conditions, 
whilst that of the third type was not, only 20 per cent. 
or less dissolving. It was agreed that from the agricul- 
tural point of view the first two slags were of equal value 
per unit of phosphate, but the third type was less effective 
than the others. 

Broadly speaking, the problem resolved itself into three 
divisions—({1) What is the agricultural value of the various 
basic slags likely to be available in the near future ? (2) Is 
this value related to the chemical constitution of the slag 
in any simple way that would allow of some chemical 
expression, and on which an evaluation method might be 
based ? (3) Is it possible for the steel works to increase 
the phosphorus content of the slag and generally to increase 
the effectiveness of the so-called low-grade slags ? Under 
the Agricultural Education Association an exhaustive 
trial of the three types of slag was being carried out 
which should give much valuable information. It had 
always been assumed that the phosphate was the effective 
constituent, that being the only one of the three common 
fertilising constituents—nitrogen, phosphorus, and potas- 
sium—present. In France, however, considerable atten- 
tion had been devoted to other constituents besides the 
three mentioned above. Mazé, for instance, maintained 
that a large number of elements in addition to those ordi- 
narily recognised, including boron, aluminium, fluorine, 
iodine, chlorine, silicon, manganese, and zinc, were neces- 
sary for the full growth of the plant. Other workers had 
experimented with some of those elements as fertilisers, and 
had shown that manganese and fluorine compounds might 
give increased crops. From the published details in the 
French papers, however, it was not evident that such 
increases would actually be obtained in the field, but in 
so far as they were obtainable at all in soil they indicated 
that other constituents of slag besides phosphorus were 
effective, Indeed, the manganese content of slags was 
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It was also shown that rock phosphates as a 
source of phosphoric acid were quiteequal, if not superior, 
to epen-hearth basic slag, and the follo three methods 
by which rock phosphates could be used for this p 
were set out as (1) by addition to the furnace, (2) by 
addition to the molten slag in the_ladle, (3). by grinding 
and mixing with the ground slag. The first method was 
undesirable, as it entailed an alteration in the furnace 
ch , whilst the third method involved two separate 
grindi if the mixing was to be thorough. The second 
method “avoided the disadvantages of the other two, 
and was the easiest to manipulate and control. In view, 
therefore, of the agricultural demand for phosphates, 
it was advisable that consideration should be given to the 
feasibility of grading up the phosphecric acid content of 
the lower grades of open-hearth basic slags in such a way 
that it might be economically possible to place them on 
the a Come pr area g 

A long an tailed paper was then presented by Dr. 
J. E: Stead, F.R.S., Mr. F. Balabeidge. and Mr, E. W. 
Jackson on * The Solubility of Basic Slags,” in which it 
is stated. that the reason why fluorspar 
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actually determined in France. On the other hand, experi- | solubility. 
ments in England «with manganese compounds; had not 
led to promising results. The idea had been put forward, 
probably by the slag grinders, that the composition of slag 
was less important than fineness of grinding, but the bulk 
of the evidence was that the standard sieve of 100 mesh to 
the inch afforded the best results, and the claim to a finer 
mesh had not been taken sufficiently seriously to justify 
any special investigation. 

Reviewing all the evidence, Dr. Russell saw no reason 
to depart from the customary British method of regarding 
the phosphorus as the essential fertilising constituent in 
basic slag, though he was prepared to admit that a silico- 
phosphate might have a special fertiliser value, and that 
the basic nature of the slag was also important. As to 
manganese, he had an open mind, and a series of experi- 
ments was being started on the point at Rothamsted. 
Perhaps the most pressing problem, however, was the 
enrichment of basic slags in phosphate. In the case 
of Bessemer slag that did not arise because it was 
in the steel maker’s interest to have a pig iron rich i 


in 
phosphorus, and hence the. slag was necessarily rich. 


But in the basic open-hearth richness in phos- 

phorus was not essential ; iaastch owen not even desirable. 

When it was suggested that the phosphorus content of the 

pig iron might be increased deliberately with a view to 

improving the slag, the steel maker pointed to the relative | the same effect as fluorspar, it may be assumed that chlor- 
tite is formed, which is also insoluble. The most 


prices of steel and slag, and remin them that the tail | @P@ 
must not be allowed to wag the dog. Agriculturists | Soluble slags, which yield the double salt of calcium silico 


must remember that basic slag was a very subsidiary of phosphate are made insoluble on melting them with 
part of the steel maker’s business, and that it could not | fluorspar. It has been proved that the finer the powder 
for a moment be allowed: to increase the time necessary the more phosphoric acid is dissolved out of the insoluble 
for making steel nor in any other way to increase greatly slags by citric acid, and on the same material long-con- 
the cost of working. On the other hand, the steel maker | tinued attack by carbonic acid generally dissolves out 
should realise that the agricultural demand for good basic | more phosphoric acid than a single attack by the standard 
slag was likely to be greater than the supply. The con- | Citric method. As a rule, the more dissoluble a slag, the 
sumption of basic slag had greatly increased during the | less readily is the phosphoric acid dissolved out of it by 
war, and there was no sign yet that the limit had been | either solvent. 

reached. Before the war the consumption was about Mr. Daniel Sellars described the formation of basic slag 
263,000 tons per annum; for 1918 that figure rose to in the manufacture of steel, and pointed out that the value 
500,000 tons; in 1919 to 540,000 tons; and, whilst Sir | Of the slag as a by-product varied with the demand for 
T. H. Middleton had estimated that the demand would | Steel. In times of high demand it was a greater com- 
reach 892,000 tons per annum, Sir Charles Fielding had | mercial advantage for the steel maker to adopt a method 
put it at 1,463,000 tons. 1t would therefore be interesting | Of manufacture which would increase output even if the 
to know from steel makers what amount of slag calcula by-producte and considerations of yield suffered, while in 
in terms of a slag containing 20 per cent. P,O, was likely | years of trade depression economy of manufacture was 
to be producible in the near future. There were two dis- | Predominant, and the importance of yields and by- 
tinct cases where enrichment would be desirable ; first, | Products was very great. It was in these circumstances 
in slags containing less than 8 per cent. P,O,, which at that a high-grade slag could be demanded at lesser cost to 
present were hardly used, but by enrichment might become the farmer. Any consensus of opinion which might 
worth grinding, and, secondly, slags containing 8 to 12 per em from the discussion and indicate to the steel maker 
cent. P,O;—i.e., 17.4 to 26 per cent. tricalcic phosphate— the direction and probable value of different grades of 
which were already easily soluble, but which when sold on | basic slag would certainly have the effect of causing the 
the basis of P.O, content cost a disproportionately large steel maker to bend his efforts to the production of slag 
amount in bagging, grinding, and freight. Assuming having the desired qualities. It was desirable for the 
enrichment of the pig to be out of the question, the only farmer to, determine the quality of the basic slag he pre- 
two possibilities seemed to be (1) the fractionation of the ferred, whether high or low grade, and whether any solu- 
slag so as to concentrate the phosphorus as much as | bility test was of value to him, The modern open-hearth 
possible in one part of the slag, thus giving a product which steel furnace, with all its equipment of cranes, charging 
could be more profitably handled by all concerned, though machines, and hydraulic operating machinery, was too ex- 
it rather diminished the total phosphorus supply; and | PeDSive an apparatus to use for the production or treatment 
(2) enrichment of the slag by adding finely ground mineral of phosphatic manure, excepting when the removal of the 
phosphate in the ladle. We were not yet in a position | Phosphorus was necessary to the recovery of the iron in 
to pronounce a final opinion on the latter method. In marketable form. Suggestions that mineral phosphates 
its favour might be urged the fact that mineral phosphates might be charged into the furnace for the enrichment of 
had distinct fertiliser value, which was apparently increased | basic slag would be practicable, but quite uneconomical, 
by ignition, and might well be increased by any interaction because the capacity of the furnace wouldbe taken up 
taking place in the ladle, but against it was the difficulty by material of one-third the value of the steel and occupy- 
of detecting fraudulent additions of mineral phosphates | ing three times the volume. - If, however, a demand arose 
to slag which might become common if there were any great | for a quality of slag which was not of the composition 
difference in unit price between the slag phosphate and | Most suitable to the largest output of steel, it would be 
mineral phosphate, and without some difference there | necessary to the farmer to offer inducements to the steel 
would be little inducement to the steel.maker to enrich | maker if he wished him to furnish a slag which was high 
his slag. A further and perhaps more difficult problem | im Phosphoric acid or some quality making it 
was to improve the fluorspar slags which at present were | especially valuable as a fertiliser. 

much less soluble in citric acid than those made without | Mr. W. S. Jones pointed out that. the improvement of 
the addition of fluorspar. Although those insoluble | the quality of slag, which was. more important than all 
slags had a higher fertiliser value than was anticipated | other questions, could be effected by concentration 
from the old citric acid test, they did not appear to be as | methods, manipulative methods, direct enrichment 
effective as the more soluble ones. Should it be imprac- | methods, by using phosphate rock, and by process methods. 
ticable to improve the fluorspar slags, then there was still | Concentration methods were of more academic than prac- 
another possible solution, and that was for agricu'turists | tical interest., Manipulative methods were of doubtful 
to find the precise soil and climatic conditions under which | value inasmuch as they resolved themselves largely into a 
they would prove most effective, and efforts could then | matter of expense, and he had grave doubts as to the 
be made to confine their use to those particular cases. advantage of direct enrichment methods by using phos- 

Dr. J. E. Stead, F.R.S., said he did not think it was | phate rock. Process methods were probably the most 
possible to improve insoluble slags containing fluorspar. | ™=portant and most gencrally effective. One means of 
Attempts had been made to increase the phosphoric acid | Teaching the desired end was by a reduction of the amount 
in the slag, especially by the Leeds Steel Company, | of serap used, but, whilst it would improve the quality 
which was at the time producing a rather rich slag on a | Of the slag produced, the reduction in the amount of serap 
duplex process. That process involved fractionating, | used in the steel furnace charge was controlled by the 
as Dr. Russell had suggested, and resulted in taking out | Telative cost of pig iron and scrap, and the amount of 
the silica, which left the slag not nearly so soluble as if it | Scrap available. The abundance of scrap, again, was 
was left in. They then tried to introduce cold matter, | governed largely by the type of mills at the steel works, 
viz., sand, but they could not get the slag to combine. | because no one could expect steel makers to waste metal 
He believed the same trouble would be experienced in | im order to produce slag. A very successful way of im- 
attempting to incorporate phosphate in the molten slag, | Proving slag was by the addition of low-grade basic slag 
and he was certain that there was no practical method of | °F high- phosphate rock to the blast-furnace charge. 
incorporating phosphate. with the slag to give a homo-| When the steel plant consisted of Bessemer converters, 
geneous mixture. e only way he could see of enriching | the blast-furnace was often, made use of for the purpose 
the slag was to put mineral phosphate and slag together | Of enriching slag. Low-grade slag was frequently returned 
in the ladle, and the question then arose as to how much | to the blast-furnace with a view to salving the phosphorus, 
mineral phosphate was necessary to satisfy the farmer. | Which, would otherwise be lost. The phosphorus passed 

Mr. Daniel Sillars thought that the question of, the | Over, into the, pig iron with the phosphorus originally 
possible quantity of slag per annum could not be answered | present im the ore, and ultimately reappeared in the form 
off hand, as it requi consideration as to what was | 0f enriched slag. The low-grade slag might be replaced 
wanted in the way of fertiliser in the slag. He was not at | by phosphate rock, and_in that way some of the richest 
all sure that it was not possible to incorporate phosphate slags were obtained. So in the case of the basic Bessemer 
with the molten slag. At the Piene Works in Germany that | process, where high phosphorus content was useful, the 
had been done by means of an air blast, the phosphate | ™4provement of slag was a perfectly simple operation, 
being forced into the liquid slag in a fine stream by that | but how were they to-effect improvement so often 
means. There was a recent paper in the Stahl und Kisen | necessary in the case of the -hearth process, where a 
on the process, - It was used in conjunction with the basic 4 iron as free from phosphorus as possible was con- 
Bessemer process. : , Gis si so desirable ? 

Mr. George Scott Robertson gave a comparison of | He suggested the adoption, if possible, of the principle of 
the effects of various types of open-hearth slags on grass- | the Bertrand Thiel._process. In that process, which was a 
land, and pointed out, that the field trials indicated that | modification of the open-hearth process, two furnaces were 
open-hearth slags provided a valuable source of phosphorie | used in the place of one. . In the primary futnace pig iron 
acid for soils deficient in that ingrediént, and that such | without scrap was. worked with a hishly basic slag. Simul- 
slags could profitably be used for the improvement of our | taneously, scrap, oxide of iron, and limestone were heated 
heavy clay sojl pastures. The laboratory and field tests, | to a high temperature in a second furnace. When prac- 
however, both suggested that open-hearth basic slag wasnot | tically. all the silicon and phosphorus had been removed 
a uniform material, and that important differences met in the primary furnace the metal was transferred from the 
exist between two open-hearth basic slags of similar . 
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has | render more difficult the 


repeated. As no scrap was used in the primary furnace 
the slag was not diluted thereby, and a grade containing a 
high percentage of silicon and phosphorus could in that way 
be obtained. The bulk of the phosphorus having been elimi. 
nated in the primary furnace, the slag from the secondary 
furnace was necessarily very low in phosphoric atid. That 
system had not found favourable acceptance in Great Bri. 
tain. Nevertheless, the question of whether the principle 
of the process as distinct from the process itself could not 
be adapted to conditions prevailing in this country was 
worthy of consideration. The Bessemer process of stco| 
niger seemed gradually passing, to be replaced 
y the open-hearth process, but there appeared to be a 
good deal of rea for retaining the basic Bessemer con. 
verter, not as_a@ steel production plant in the ordinary 
sense, but for the avowed purpose of basic slag production 
at ironworks. e Beesemer converter would in that 
case play an analogous part.to the primary furnace of the 
Bertrand Thiel process in removing the phosphorus. 
that would mean the introduction of an additional process 
at ironworks, but it was likely that the installation of 
verters could be carried out at a minimum of cost. 

e adoption of that pla: uld have very great advan. 
tages from the point of view of slag production, and it «id 
not appear to him that it would in any way complicate or 

ently to be 
carried out at the steel . Indeed, the preliminary 
removal of the phosphorus might even facilitate the sul). 
sequent treatment of the metal in its conversion into steel 
in open-hearth furnaces, and might enable steel makers to 
employ in certain cases acid furnaces even for iron derived 
from phosphoric ores. 

Mr. A. Hutchinson said that steel makers were anxiou; 
to do all they could to supply agriculturists with the slay 
they required. The Bessemer process had practically gone 
out of existence, and, that added to the ditficulties of pro- 
ducing a high-grade slag; but the chemists of the large 
steel works. were paying great attention to the question, 
not only of basic slag, but other artificial fertilisers. For 
instance, he was starting up plant in a few days for the 
production of potash manures, and hoped to supply large 
quantities. 

Mr. E. H. Saniter agreed that the basic Bessemer pro- 
cess must be considered a thing of the past. He did 
not think there was more than one plant at work in 
this country now. The policy of enriching slag~ 
was to some extent practised in connection with the 
inolten metal open-hearth process, but it was impracticable 
when working with cold pig and scrap, and he doubted 
whether the advantage gained from the steel makers’ 
point of view compensated for the extra cost. He was 
of opinion that the only way to mix mineral phosphates 
for the purpose of enriching the slag was to grind the slag 
and the phosphate together, as a final process, if there was 
any advantage in doingso. He did not think there would 
be any chance-of working the Bessemer process as a by- 
product process, as su by Mr. Jones. 

Mr. C. H. Ridsdale said he had tried various methods for 
enriching the slag, but had always found it difficult. 
Then, again, phosphates always seemed to be based on the 
price of steel, and therefore it was generally difficult to 
get phosphates cheaply enough to be able to add them in 
the blast-furnace or the ladle economically. He had 
carried out agricultural experiments, with samples of 
certain deposits of iron ore which were quite as high in 
phosphoric acid as the average basic slag, and found that 
the results, when the material was finely ground, were 
ex ingly good, and he looked to that ore as an addi- 
tion to the sources of basic slag as a fertiliser. 

At the end of the discussion Dr. Russell suggested that 
a joint committee of agriculturists and steel makers should 
be formed, and, as stated above, a resolution to that 
effect was passed, and will be forwarded to the Board of 
Agriculture, which, it is anticipated will take the next 
move in the matter, and request the [ron and Steel Insti- 
ture to nominate members representing the steel industry. 








AN ENGINEERING STANDARDS ASSOCIATION 
POR AUSTRALIA. 


Wits reference to the scheme for engi ing standardis- 
ation in the Commonwealth of Australia, a proposal has 
now been considered and approved by a committee 
appointed by the Couneil of the New Institution of Engi- 
neers of Australia, and as a result agreement has been 
reached between the Institution of Engineers and the 
Institute of Science and Industry for the constitution of « 
main committee, the general functions of which will be as 
follows :— ; 

(a) To decide what standardisation work shall be 
undertaken. 

(b) To appoint the members of the sectional com- 
mittees to which the work of preparing the specifica- 
tions will be entrusted. 

(c) To arrange for the carrying ott of research work 
on the recommendation of the sectional committees. 

(d) To receive and pass the reports, and specifica- 
tions of the sectional committees. 

(¢) To control finance. 

(f) To arrange for publication of the specifications. 

(g) To keep in touch with Engineering Standards 
Associations in other countries and with the Institute 
of Science and Industry. 

(h) To control the secretarial staff of the Associa- 
tion. 

It has been decided that a recommendation shall be 
made that the main-committee be appointed by the 
Commonwealth Government, the members to be nomin- 
ated as follows :— ‘ 

(a) Six members to be nominated by the Institu- 
tion of Engineers of Australia. 

(6) One member, who is to be a fully qualified 
engineer, to be nominated by each of the State 
Governments. 

(c) Three members, one of whom shall be chairman, 
to be nominated by the Institute of Science and 
Industry. { 

(d), The main committee shall have power,either to 
nominate members to be, co-opted, on account of 
their eminence in the engi profession, or to 
recommend that other engineering associations and 
societies in Australia be invited to nominate repre- 
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Railway Matters. 





As railway tickets are printed they now show the fare 
charged, i.e:, the fare=prior-to 1917 with the 50 per cent. 
added on January lst of that year. 


A Bi.y providing for the transfer of the State railways to 
the Imperial Government on April Ist has been adopted 
by the Imperial Council at Berlin. 

In local, foreign, and’ 
and Carlisle Railway” 
against 2} millions * 
1y¥13. : 


typewritial machines bein; 
is being discussed between the try of T 
the railway companies. ae gee 
Tue London and shi Wack Ce 
chased the Wolverton and Stony tratio 
The line is used considerably - 
company’s carriage shops f 
owing to want of eagieal, was getting. 
dition. ‘ 
COMPARED with | the basic year of jane the Great 
Western 8 exp ' for 1 i ee 













increase of £1 4, Tdotttiesiahy 109 per cent. 
Compared with 18 8t nieee hp rong 776, of which 
approximately £3, went in salaries and wages and 
the remaindee s . Be a and taxes. 


From Me Brothers’ yard at 
Dumbarton hed the second— 
the Hibern cnt built there for the 
London and Nort uta estern Company’s Irish cross-Channel 
services. The be plese the Anglia. Each 
aoe ag eseal ain aaa ancbiaee nine boilers of 


and 
the Babee aa Wweter-tube type. The speed is 


25 knots, 
Ox tho 22nd ullimae Sir Eric Geddes, in sont » sper 
the House a 


tion, said that he he wi lickme ts lay 
y turns forthe You 











copy of the rig 9 in a some- 
what similar o' tec prior to the 
war. It | not show the Mirrcepanding for 
1918. He was arranging for a census railway 


employees whieh would distinguish salaried staff from 
wages staff, 

CertatN important improvements were made in the 
Great Northern train services on the Ist instant. The 
10 a.m. Beoteh e is duplicated, the first portion 
leaving at 9.50. 10.10 a.m. and 1.30 p.m. to Leeds 
are due seventeen minutes and five minutes earlier 
respectively, The 1.20 p.m. afternoon Scotch express 
no longer calls at York Station. The 1.40 p.m. is now due 
at Harrogate fifteen minutes earlier. 


Tue 207.4 miles Of the Chicago, Milwaukee and St: 
Paul Railroad between Othello and the Pacific Coast at 
Tacoma have now been converted from steam operation 
to electric traction and the new service was opened on 
March 3rd. From Harlowton, in the State of Montana, 
to the coast is 860 miles, of which 647.4 miles have been 
converted. The 212 miles odd west of Avery and be- 
tween it and Othel.o have easy gradients that do not call 
so urgently for conversion. 

ACCORDING to the Manchester Guardian, an interesting 
experiment is in progress in connection with the transport 
of goods -between- Buxton and Manchester, the joint 
railway companies,, Midland and London and North- 
Western, having the scheme in hand. Motor lorries leave 
Manchester every morning for Stockport, where they 
unload and reload goods for i 
between that point a xton 
goods are taken up @me 
in Buxton, where they are 
By this means goods reach ' 
saving many hours and @] 

In a let just 
House ite toto hat tr 
to show the “ man im the stre 
rates affect the cost of living, 
ceptions that may exist.” 


price per waz or ota ; 














two parts. 

meréhandise pretence 

is confined to passenger ' train 

cost of railway carriage in relation 
gives interesting results. results. —o , the carriage of an 
actual consignment valued at £19 4s. 
and weighing 30 Ib., (Northamptonshire) to 





London is Is, 9d. i 

AccorpInGg to the wills Trade returns, the exports 
of railway material for the first two months of the present 
year were of the following value—the | 
figures for 1919 are in brackets eLooemgttvesy 
£477,919 (£120, 303) ;- rails, £197,181 (£64,755) ; carriages, 
£214,702 (£81,534) ; £851,831 (£86,356) ; wheels 
and axles, £289,239 | 39,525) ; tires and axles, £205,251 
(£123,261) ; chairs and metal ak (£10, 


494) ; 
1 1 2,890 , 4 
ne oer ie oe 


total permanent 
of rails was 11 792 | 
2646 (600). cart 


of £51,232 went to 
ments, and rails to 


Messrs. 





er p urped to private 





the railwa: in, operation 
Woolley wha Bastman Felt that Phe Commission ‘should b be 
headed Rigg ts re as in sympathy with the new —: 
tion. The Act Wwides for two ad members, 
making eleven i , and | increases the duties and responsi- 
bilities of the Commission, each of whom is to” be = 
12,000 dols. a year instead of 10,000 dols. Mr. Clark 


@ practical railwayman, and before joining the Contenalaiiien 
was for sixteen years the President of the Order of Railway 
Conductors, 














trator appointed by the Ministry, — pt in 
special cases, the maintenance | had been 
generally fixed at Jd. or ld. percarmile. Be Se 

q SP ame | ae? 
DURING some recent experi it was foun that 

| when certain specimens of oi to polishe: 
metal plates and the plates were wood up edge, the 


~ Leoat of oil would, in a few days, slip 








Notes and Memoranda, 





AccoRDING to some information. 
Wood Preservers’ Association by 
absorption of preservative by air- 
is considerably increased if ti 

steaming, In the ; 
(zine-creosote) processes, with red 
was 12.6 per cent., and in sap-pine ties 4 


SuBsect to the sanction of the 


Hammersmith (Londesy ae 


pl to the London Co 

eg of £174,000 for two son 
alternators, three! boilers, &¢. eB tad £21,008" or. 
extensions. In the event of the London County 
being unable to advance the money, the Fi 
mittee has been authorised to take steps to o 
loans elsewhere. 

Tue Italian scheme for an clea tramway 
open up the valley of the Cesano has, it is 
recently revived and extended by 2 Romano A 


who has applied for a concession, will pro 
bly start from the Adriatic coast at the mouth of the Marot 






en. ie. the American 
oe Watkins, the 


















and run as far as the city of Pergola, 

Fabriano-Urbino. A branch is to 
ur mines at Bellisio, and another along Beg 

far as Fano and Senigallia. 


Aw interesting description of the ict oil ill he 
of electrical machinery after erection was % 
recently in the Metropolitan-Vickers Gazette. 
was used in particular with two 6000 kilo 


generators and some 1000 kilowatt V E 
supplied through Messrs. Merz and mC s | Saint 
Buenos Aires Western Railway Company: A wooden. 
2a de is first arranged around each ind lagge 
wil of sawdust and tarpaulins. he hea air’ 
is a oreed through the housing by of a fa 
= * temperature rise of the machine check By 
the increase in resistance of various Ham of 
Tr is stated that foreign capital will be enlisted by ithe 
Austrian Government in connection with the ‘five eer 
electrification programme prepared a Py. the sons 
Administration. According to 
the Steniach-Irdning-Attnang- Pochinke Nae line is to” be 
a with energy from the power station of Stern and 
in Gosau; the Innsbruek-Bludenz line from a 
power station in course of construction on the Spullersee 
Ruetz Works at Innsbruck, now supplying the Mitten- 
waldbahn, are to be extended so as to supply the eastern 
pee. ion of the Arlberg railway. The -Schwarzach- 
Veit line is the next one to be dealt with, and a power 
station of its own will be erected in the Stuppachtal. 


Tue Narvik Railway, which carries iron ore from 
Sweden to the ice-free harbour in Norway for tranship- 
ment to England, has been electrically worked for some 
years on the Swedish side—that is, from the ore deposits 
to the Norwegian border. According to the Iron and Coal 
Trades Review, further electrification of the line from 
Lulea to Narvik is in progress, and it is expected that the 
line will be completely electrified by the commencement of 
1922. A further portion of the Swedish line as far as 
Gillivara will be ready by the end of the current year, 
but further extensions, requiring about £950,000, are 
awaiting the sanetion of the Swedish Parliament. The 
Norwegian beget aco is expected to be fully electrified by 
the ena of 1921 

A new form of black japan, in which a non-combustible 
solvent is employed, has recently been brought bir in 
America. The ‘material is, in fact, an emulsion of the 
asphalt oil base with water. It is stated that this 
has no tendency to settle out, even after 
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losses by evaporation are ib 
japan is to small articles by placing af . 
positively, in a negatively charged iron tank of japan. 
An even, smooth coating of japan iecnecated Rigor es : th 
oe tc and since the japan is 2 BS ree 


there perme semsipen t drip when Jot is C0 : 
In the case of large articles th 
is pre before dipping. : 


oS. with the Bill of the Leigh Corporatio 
omnibuses 
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metal | Burface whch aa were free on a 
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i i platy of cToshing gil 
rare as ter be thought, and it has ee ce 


from different sources. Some of these 
explain the ence in arse peop in 
mond and coals, covered with slushing oils to 
corrosion, rust has frequently been found on 
sides, while the bottom remained in 
As a result of this discovery it has been ag oye 

ing to British Machine Tool Engineering one of eo 
requirements for slushing oils is that they should — 
a test in which they are applied to a polished metal p' 

to be held in a vertical position at any temperature 
between 15 deg. and 35 deg. Cent., for a period of five 
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be built he gecet ' 





storage, and that, cine Bing uopended water | Si 




















days, without the slushing oil sliding from the top edge 
of the plate or leaving any position of the surface. 


Miscellanea, 





WE_ are iniocoed tbat the Decimal Association will 
inly not accept a of a small majority of the 
pron Coinage Commission 











as conclusive, but what 
al take in view of the report are not yet decided. 
ent is to be carried out by the London 


with railless trolley cars. It is proposed 
: b route in order to see how 
















, East Indies, in the district of "Tyan eg about 

y miles distant from Tjamplong. Tho copper ore 
copper ore in the world. 
@ motor road, about thirty 
pital of Dutch Timor. 


pongo < charging for electric current 

the living-room space occupied has been 
by the Dundee Elegtricity Committee. The 
Boomer by Mr. H. Richardson, the City 
The term “living-room” includes 
the exception of bath-rooms, sculleries, 
proposed tariff is 2s. per 100 square 


a recent issus of the Action Commerciale, 
Charbons L.T.H. is about to construct at 
Tours, a factory for the production of coal 
ney prc! seach the Teissier process. The news- 
@ certain number of 

be Saleh ¢ the most important is that at 
on the line from Tours to Le Mans, and that 
will consequently be able to obtain its 







ae aad 


‘| raw material almost at the door of the factory. 


THE vast coalfields of South Africa, says the Bulletin of 
of British Industries, and the contiguity 
sm of iron deposits offer extraordinary industrial 
c ilities. Further, in view of the demand to- day for 
‘fuel at a cheap price, more attention should be given 
to by-products of waste sugar, and other productions easy 
| to i Ugg which will yield industrial alcohol. Moreover, 
of huge coal deposits in Natal, Transvaai, 
hese the M Mozambique territory make the dis- 
Pe lan and production of benzol in enormous quantities 
orth investigating. 

Tue latest report of the Shanghai Electricity Depart- 
ment shows that the anticipated load for this year has 
been goney exceeded, and further extensions must 
a wig y be undertaken. It was expected that the 
load this year would be 34,000 kilowatts, but already it 
amounts to 45,000 kilowatts. For this reason the 
German turbines are to be kept in service, regardless of 
their unsatisfactory performance, until two new 18,000 
kilowatt machines are running. Two more 10,000-kilo- 
watt sets will then be installed and the German units 
cleared away by the middle of 1922. 


In an article on « Increased Proiuction”’ in British Ma- 
chine Tool Engineering Mr. 8. Gledhill says that an employer 
who devises a scheme to minimise worry in the production 
of ,his commodity undoubtedly earns the gratitude of 
his workers. An employer who has no thought for his 
workpeople, and has no regard for their welfare, cannot 
expect. to be.served.so..well.as-he who takes a personal 
interest in his workers, treats them as flesh and blood, 
and recognises their legitimate aspirations. The human 
element is lamentably lacking in some establishments. 
The workers are in such places looked upon as a com- 
modity to be bought and exchanged, with as little com- 

as the wares of that establishment are distributed 
at times with even less consideration. 


A eoeeroseny ir has been carried out by the 
4 







. Company, Rotterdam, on the 
Graham. The vessel was torpedoed, the 


n_ making @ large hole in her starboard side in 


room and in No. 4 hold, the engines being 
sb Rts Temporary repairs were carried 
at Mudros for over two years, 
a@ store go On the termination of the 
2 is decided to repair and recondition her, 
towed to Rotterdam. The work of repair 
taken in hand, the boilers and broken 
all unshipped. The vessel was 
the dismantling of the temporary 
irs was found to be quite an undertaking, since the 
; been braced by large baulks of timber 
over 6ft. thick. On removal, one 
of cement was found to weigh about 30 tons. 
to the bottom and side having been completed, 
undocked, the boilerg were replaced, and 
engines made and sent out by Mackie and 
ster, Glasgow, was installed. The vessel ran her 
i steam trial on March 10th. and we understand that 


: prea 5 cael satisfactory to all concerned. 


-. An Order in Council was passed by the Dominion 
ees + tal recently approving the con- 
dry dock at Skinner’s Cove, Esquimalt, near 
th Columbia, the estimated cost being 
$ The proposed dry dock will have the 
ensions :—Length from caisson stop to 
; width at entrance, 120ft.; depth on 
th water (spring tides), 40ft.; width at 
walls, 144ft. The structure will ‘be divided 
ts, 650%. and 500ft. respectively, each part 
y a Steel ship caisson. The dock will be 
ree Centrifugal pumps, each having a 

r minute. The pumps and 

‘ will be operated by electric power, 
plant installed on the dock. It is 


perenne : major rtion of the dock will be ex- 













cavated out of solid rock. The walls will be built of 
‘concrete wit et ings. All keel and bilge blocks 
will rest ong lee the ‘full length of the 
dock, ai be used for the caisson stops. 
On thes Miide of the dock a basin will be formed to 


allow sot while vessels are afloat and to unload 
cargoes from vessels before entering the dock. The 
structure around the basin will be built of reinforced 


concrete piles, 
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A Large Waste of Coal. 


THE paper on the performance of mechanically 
fired “‘ Lancashire” boilers, presented a fortnight 
ago by Mr. Brownlie before the Mechanical Engineers, 
aroused great interest and not a little heated dis- 
cussion in London, and in Manchester, where it was 
read a few days later. If we desire to reach a true 
conception of the results given in the paper, it is 
necessary at the outset to make it clear that, in our 
view at least, the cause of the heat generated is to 


?! be found in certain statements and remarks intro- 


duced by the author—in his summary especially— 


‘| more, we suppose, for the sake of a fight than because 


the results of his tests led to them naturally and 
justified them. Extremists have said that Mr. 
Brownlie is out to damn the mechanical stoker, that 
the prime object of his paper is to show that mecha- 
nical firing is inferior to hand firing. Criticise the 
mechanical stoker Mr. Brownlie certainly does—and 
that, too, in a way which, it must be admitted, would 
arouse the mildest mannered maker of such appli- 
ances—but if we discount certain obviously pugna- 
cious digressions, we shall find that the author is not 
the implacable opponent of mechanical firing, the 
ardent enthusiast for hand stoking, which he has been 
pictured by some to be. On the contrary, examining 
his original paper rather than his “ summary ” of it, 
we shall find that the fact that the boilers of the 
eighty plants tested were all fitted with mechanical 
stokers is of but secondary importance, and that the 
real object of the paper is to demonstrate the degree 
of efficiency with which, on the average, the boilers 
of the country are being run. It is shown that the 
efficiency is sufficiently low to leave room theoretically 
at least for considerable improvement, and it is 
urged that such improvement can be secured or 
initiated by increasing the scientific control of our 
boiler plants. Whatever Mr. Brownlie may have 
said or been thought to have said, there is not a 
particle of real evidence in the paper which would 
lead us to pronounce emphatically against mechanical 
stokers. Indeed, what evidence it provides suggests 
that from the point of view of efficiency mechanical 
firing is a little superior to hand firing. The eighty 
plants referred to in the paper were all mechanically 
fired. As no indication whatever as to the perform- 
ance of these plants under hand firing is given, the 
results do not permit us to form any judgment at all 
regarding the merits of the two systems. On the 
other hand, the paper contains a very brief reference 
to a previous series of tests covering one hundred and 
ninety hand-fired and ninety mechanically fired 
“ Lancashire” boiler plants. The results of these 
tests were glossed over by the author, and were 
apparently overlooked by his critics. They show, 
however, that even according to Mr. Brownlie, 
mechanical firing gives a higher boiler efficiency than 
hand firing. The difference—61.4 per cent. for the 
average efficiency of the mechanically fired plants, 
as compared with 57.8 per cent. for the hand fired— 
is perhaps trifling, but it is in a direction consoling 
to the stoker manufacturer. 

It cannot be denied that throughout the whole of 
Mr. Brownlie’s paper there is an undercurrent of 
hostility to the mechanical stoker as applied to 
“Lancashire ” boilers. We regret that this condition 





should prevail, for it has very effectively obscured 


No notice can be taken of communications which do not comply with 
structions. 





the real issue of the tests, the demonstration of the 
fact, that the average efficiency of “ Lancashire” 
boilers is by no means as high under working con- 
ditions as it might be, and that any considerable 
improvement in it would result in an enormous saving 
in the country’s annual coal bill. The boiler efficiency 
revealed by Mr. Brownlie’s tests—59 per cent, on 
the average over the eighty plants dealt with—is 
probably a good deal lower than most of us would 
have expected. It is certainly not a figure that can 
be regarded with complacency, for it implies that 
over twenty-seven million tons of coal are being burnt 
uselessly under “ Lancashire ”’ boilers in this country 
per annum. Not all of that waste is, of course, 
avoidable, but even if we could halve it, as we ought 
to be able to do, the annual saving would ‘still be 
very great. We’ regret, as we have said, that Mr. 
Brownlie allowed this, the main, issue of his test 
results to be side-tracked in favour of picking a 
quarrel with the makers of mechanical stokers. It 


| would be ridiculous to blame mechanical firing for 


the waste of coal revealed by Mr. Brownlie’s figures, 
for as we have ‘seen, were a complete return made 
to hand firing, the annual waste. would be slightly 
increased. At the same time, the stoker manufac- 
turers do distinctly bear their share of responsibility 
in the matter, for it seems to be the unfortunate 
fact that the installation of. a mechanical stoker is 
widely regarded as the last word in the improvement 
of boiler efficiency. If Mr. Brownlie’s paper leads 
to the dispelling of that idea, it will not, after all, 
have missed its mark. Why the idea has arisen, we 
will not inquire, but we may say that there is no 
thermodynamic reason for believing that a mecha- 
nical stoker will improve the efficiency of a boiler, 
except’ in so far as it is generally possible to keep a 
much more even temperature in the furnace of a 
mechanically fired boiler than in the furnace of one 
fired by hand. Whatever advantages the mechanical 
stoker may possess, they are not primarily of a thermo- 
dynamic nature, but rather of a practical kind. The 
general opinion seems to be that such stokers permit 
the use of a lower grade fuel than could be conveni- 
ently burned with hand firing, that they reduce the 
emission of black smoke, and that they confer better 
conditions of working in the boiler stoke-room. Some 
would add that they economise labour, but on this 
point unbiassed testimony is divided. It would 
certainly seem that on small plants there can be no 
saving of labour, and that on large plants, especially 
if they are equipped, as they usually are, not only 
with mechanical stokers, but with mechanical means 
of handling the coal and the ashes, the alleged economy 
of labour should not rest upon the saving of man 
power in the actual boiler-house, but should be 
extended to include the millwrights’ department and 
an examination of the additional labour which may 
have to be employed there for the repair and upkeep 
of the firing and handling equipment. 

We do not oppose the adoption of mechanical 
stokers as.a general principle, for their installation 
is undoubtedly advantageous in many circumstances. 
We do, however, desire to oppose the belief that a 
marked gain of boiler efficiency is necessarily bound 
to follow their use, and that once they have been 
fitted the steam user may regard his efforts to prevent 
waste of coal as complete. It seems to be established 
that the bigger part of our annual waste of coal 
represents the aggregate waste in a large number of 
small boiler plants. The plants comprising one or 
two boilers probably bear a greater responsibility for 
the waste than do all the larger plants taken together. 
In these circumstances, the adoption of mechanical 
stokers, even though the resultant improvement of 
boiler efficiency were much greater than it would 
appear on the average to be, could hardly be recom- 
mended as a practical remedy, for even the stoker 
manufacturers themselves usually admit that the 
overall advantages of mechanical firing suffer diminu- 
tion as the size of the plant decreases. The owner of 
a couple of ‘‘ Lancashire ’’ boilers, in order to save a 
ton or two of coal per year, cannot be expected to 
install mechanical stokers, for the advantages, other 
than that of increased efficiency, are not sufficiently 
great with his small plant to justify the capital 
expenditure. Yet it is the aggregate of these one or 
two tons per pleat which apparently accounts for 
the bigger portion of our annual waste of coal. It 
should be realised, however, that in very many small 
plants increased efficiency can be secured without 
adding to the boiler equipment to any great extent 
and at -a small cost. 
badly set in their brickwork and are in the charge of 
comparatively ignorant men, with no mechanical 
provision to aid their judgment. By attending to the 
setting, by providing water meters and CO, recorders, 
and by spending a little time upon the study of the 


scientific control of boilers, a notable improvement . 


of efficiency in steam generation would undoubtedly 
result. We do not necessarily accept Mr. Brownlie’s 


Such plants are frequently. 
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figures as accurate nor the plants which he tested as 
strictly typical, but .that he should have obtained 
results which imply that three hundred boilers were 
wasting between them well over a quarter of a million 
tons of coal per year is a circumstance reflecting little 
credit upon those concerned and demanding the 
earnest’ consideration of all responsible for ‘the 
generation of steam. 


The Railway Policy. 


Tue Ministry of Transport has been under severe 
parliamentary criticism on two occasions recently 
—on the 9th and 10th ult., when the Supplementary 
Estimates were considered, and on the 24th, when the 
Consolidated Fund (No. 1) Bill came up for second 
reading. It became very clear during the former 
debate that the majority of the members held the 
opinion that the Transport Act gave the Ministry 
absolute control over the railways, and that con- 
sequently Sir Eric Geddes and his staff must take 
some responsibility for the scarcity of wagons and 
the prevalent congestion. In the absence of the 
Minister, Mr. Neal made the best of what was appar- 
ently a very bad case, and in the course of his speech 
pointed out that the railway companies were manag- 
ing their own business. They were making, under 
great difficulties, an endeavour to re-establish the 
railway transport of this country in the position it 
occupied before the war, with a view to further im- 
provement. The Minister was acting in the happiest 
and most friendly co-operation with them. He was 
conferring with them from time to time, and in no 
sense was he endeavouring to exercise dictatorial 
powers or in any way telling them how they ought 
to carry on their business. When the Consolidated 
Fund Bill came up for second reading a fortnight ago, 
Sur Eric was present, and a much more instructive 
debate was the result ; in fact, as we shall shortly 
show, we can now almost discern what the future 
railway policy is to be. Before we consider that 
important pomt, we must, however, say that whilst 
the Minister did not, in our opinion, prove, as he 
promised on the preceding Monday at the Institute 
of Transport, “with figures beyond dispute,” that 
there is no chaos, he certainly redeemed the other 
part of his promise and showed that ** the transport 
agencies of this country have excelled their 1913 
figures in meeting the task put upon them,” and 
after showing that the traffic has been increased by 
more than 40 per cent. over that for 1913, he wound 
up with the following peroration: ‘* Taking the 
whole figures, comparing what the railways are doing 
to-day with what they did in 1913—a phenomenal 
year—I say they are playing their share in the re- 
construction of this country in a way that deserves 
credit and not blame. I would ask the House to 
give the credit—and I know the able and devoted 
staff of the Ministry of Transport would wish it—to 
the railway managers and the railway men.” 

Is it not reasonable to read into this remarkable 
testumony a recommendation that, as the companies 
have done, and are doing, so well, the future policy 
as to the railways shall be that they continue under 
private management ? In any consideration of this 
subject there must be remembered certain remarks 
made by Sir Eric in his presidential address to the 
Institute of Transport—reproduced on page 332 of 
our issue of March 26th. Note particularly (1) the 
reminder that the railways of the United States had 
been returned from Federal administration to cor- 
porate operation ; (2) the remark that no country 
had ever adopted national ownership for theoretical 
reasons ; and (3) the observation that if there were 
State railways in this country, the district officials 
of the railways would have to be controlled. We 
must remember, too, that in January the railway 
companies had their rates increased to such an extent 
that it was expected that they would be im: as 
strong a position financially asin 1913 ; these increases 
were, moreover, only the beginning of other advances 
in charges for services rendered by the railways which, 
it is hoped, will meet any further increased cost of 
operation. As soon, then, as the companies can pay 
their way, the main reason, now that hostilities have 
ceased, for a continuance of Government control will 
be gone. But it is certain that in the event of the 
present “‘ possession ”’ terminating, the railways will 
still be controlled in various ways, ¢g., in their 
capital expenditure, the efficiency of upkeep of their 


and appliances generally employed. It would appear 
also, that the companies will be prevented. from 
indulging in any competition, whether in services or 
facilities, in excess of a certain standard. They will, 
on the other hand, be compelled to live in this matter 


stations, warehouses and running lines—as, for ex- 
ample, the working by the Great Western of coal 
trains over the London and South-Western from 
Basingstoke to Exeter, to which we referred last week. 
In this connection it must be remembered that the 
Minister, under Sec. 17 of the Ministry of Transport 
Act, has power to make advances, either by way of 
grant or by way of loan, or partly in one way and 
partly in another, for the construction, improvement 
and maintenance of railways. All these acts are 
possible with the railways under private ownership 
and management, and without entering on the 
doubtful course of railway nationalisation. An idea 
prevails in some, quarters. that the railways will be 
** districted,” and this view might appear to receive 
confirmation by what Sir Eric said in his address of 
the 22nd ult. as to provision having been made in 
the United States Transportation Act for the redue- 
tion of the separate companies to approximately 
fifteen to twenty—a point on which, as we stated in 
our issue of the 2nd inst.; the Minister had been mis- 
informed, as the original proposal for a reduction from 
thirty to forty companies was subsequently amended 
to provide simply for the preparation by the Inter- 
State Commerce Commission of a plan for the consoli- 
dation of the railways into a limited number of sys- 
tems. But the course followed in America is of ‘small 
iuterest here, for the “ districting” of railways in 
this country is not practicable under private owner- 
ship. How could railways like the London and North- 
Western, which runs from the north and middle- 
west to the south-east, or the Midland, which stretches 
from the north and north-east to the south-west and 
south-east, or the Lancashire and Yorkshire, which 
crosses from sea to sea, be split up into districts 
without severing some limbs that are of great value 
to the main body ; and which limbs would possibly 
be of much less value to any but their original 
owners ? 

Were the railways first nationalised and then leased 
to the companies, *‘ districting” might be practicable, 
but our anticipation is that the nationalisation of the 
British railways is a dead proposition. What does 
seem likely is that the companies will be encouraged 
to amalgamate, and by that means grouping may come 
about and we may see the kingdom divided into eight 
or ten systems. We may even see it ordered that, 
failing amalgamation by voluntary effort within a 
certain time, it shall be compulsory on lines to be laid 
down by the Ministry. Anyway, we shall now soon 
know what the policy is actually to be. Sir Eric told 
the House that his proposals had reached the stage 
of having been submitted to the Cabinet. They had 
been referred back to him for six points to be re- 
considered, as to which he thought that he now had 
answers. That the railways will, as in the United 
States, be returned to private management—possibly 
before the end of the two-year period—coupled with 
some control on the lines we have indicated, appears 
to us to be the course that will be adopted. 








Obituary. 


HARRY 8. B. BRINDLEY. 


Mr. Harry SAMUEL BICKERTON BRINDLEY, who 
died at his home at 49, Ashley-gardens, 8.W. 1, on 
Sunday, March 28th, of pneumonia following on 
influenza, was born at Handsworth, near Birmingham, 
in September, -1867. He was the son of Mr. George 
S. Brindley, of Birmingham, engineer and mechanical 
instructor at the Imperial College of Engineering, 
Tokyo, and he came of an engineering family, his 
great-uncle being James Brindley, the well-known 
canal engineer. 

Mr. H. S. B. Brindley was a well-known figure in 
the engineering world, both in England and the 
East, and he leaves behind him a large number of 
personal and professional friends. It is doubtful 
whether any individual engineer did more for the 
country in connection with practical war work than 
he did. At the commencement of the war he sacri- 
ficed everything to the production of shells, and 
created on his own initiative and in the face of enor- 
mous difficulties not only one of, the finest shell 
factories in the kingdom, but he reorganised the whole 
system of manufacture and production, and demon- 
strated how speed and efficiency could be enormously 
increased and the cost greatly reduced. 

Mr. Brindley was one of the few English engineers 
who have absorbed their theoretical training in 
Japan. His father, who was one of the oldest and 
most respected engineering instructors of the Japanese. 
placed his son in the Japanese Imperial College of 
Engineering, which afterwatds. became the Tokyo 
University, and was staffed at that time by some of the 
finest European engineering professors that the world 
has known. He left the College in 1883. One great 





where such action is economical and not to the 
public disadvantage, to co-operate in the joint use of 





of Japanese engineers, he learnt their language and 
gained an influente ‘over them which has been very 
useful, not only to himself and Japan, but to the 
promotion of engineering business between Great 
Britain and that country. 

After leaving the Tokyo University Mr. Brindley 
served his practical . apprenticeship at, Tangyes 
Limited, of Birmingham, starting in 1883 and remain- 
ing with them until 1888, when he left them as senior 
draughtsman, more particularly in connection with 
their hydraulic department. In 1888 he designed 
and carried out important engineering werk in con- 
nection with projectile and gas vessel plant and solid- 
drawn tube mills for another Birmingham firm. From 
1889. to 1893 he was with Thomas Firth and Sons, 
Limited, of Sheffield, as engineer, during which time 
he was associated in the design of the firm’s 3000-ton 
forging plant and its new gun shop, and was in 
complete charge of its F.S. and C.S. shell depart- 
ment. During 1893 and. 1894 he was manager of 
Henry Berry and Co,, Limited, of Leeds. From 1895 
to 1907 he was consulting engineer and technical 
representative in Japan, where his work was very 
largely the designing of hydraulic. machinery for the 
Government and opening up engineering business 
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relations between British firms and the Japanese 
Government. 

In 1907 Mr. Brindley returned to England and 
started a consulting practice in Westminster, 
where, among éther work, he acted as consulting engi- 
neer to the Keihan Electric Railway Company ot 
Japan. During that period he did much work in 
facilitating the patenting of British inventions in 
Japan. He was one of the few Eyropeans who have 
ever been allowed by the Japanese Government to 
hold the position of Japanese Patent Attorney. In 
1914 he gave up consulting work and joined a firm of 
pump manufacturers in Great Britain, but when the 
war broke out he gave that position up for the pur- 
pose of devoting his whole energies to the turning out 
of shell. 

Associated with Mr. Brindley on the financial and 
commercial side of shell manufacture during the war 
was Mr. E. T. Elbourne, and after peace was declared 
Mr. Brindley entered into partnership with Mr. 
Elbourne, his latest activity being in connection with 
the Institute of Industrial Administration, now in 
course of formation, for the purpose of putting into 
practical effects in general manufacture the principles 
of rapid and effective production which he had intro- 
duced and tested during the time that he was con- 
duéting the Ponders End Shell Factory. He was also 
engaged in developing a striking invention in con- 
nection with pressed steel, of which, it is hoped, more 
may yet be heard. es 

Mr. Brindley owed a great deal of his success to a 
strong personality and a firm will, associated with the 
ability of going straight to the root of any problem 
put before him. He was perhaps not what could be 
rightly called a scientific engineer, but he had the 
mechanical engineering instinct highly developed. 
It was to this combination of qualities, coupled with 
@ readiness to appreciate the best that those under 
him had to offer, that led to his remarkable success 
both as an engineer and a manager of men and 
women at Ponders End, a success for which he was 
very justly awarded a K.B.E. in the list of honours 
which was issued a few days after his death. 








Ir is becoming generally recognised that -whilst the 
manufacturing side should know something of the business 
side, the sales department should have some knowledge 
of production problems and possibilities, and we are 
interested to hear that with this dual object in view 
George Kent, Limited, have arranged for the holding of 
pericdical conferences between the sales department and 
representatives of the production side for the interchange 





advantage derived from his attendance at it was that, 
by being in contact with the then rising generation 


of ideas and views and the exchange of helpful suggestions. 





Aprit 9, 1920 


THE ENGINEER 


379 








Literature. 





A Treatise on the, Mathematical Theory of Elasticity. 
By A. E. H. Love, D.Se., F.R.S. Cambridge : The 
University Press. Price 37s. 6d. net. 

THE second edition of Dr, Love’s well-known work 

was published in 1906 and was practically a new book 

as compared with the first. edition which appeared in 

1892... This, the third edition, is little different from 

the second, showing only a few additions and a few 

articles which have been re-written. 

The average engineer, we feel certain, is insuffi- 
ciently equipped mathematically to take full advan- 
tage of Dr. Love’s treatise, and, to speak quite frankly, 
even though he were, so equipped it would, so far as 
practical gain was concerned, be very largely a waste 
of time for him to attempt to master its contents. 
The mathematical theory of elasticity has not been 
evolved for his benefit, but primarily because it pro- 
vides a remarkably and curiously attractive exer- 
cising ground for the display of mathematical 
erudition, Elastic mathematicians—or perhaps they 
would prefer us to call them mathematical elasticians 

have created for themselves and live in a world quite 

apart from the practical world inhabited by engineers. 
Mathematical elasticity is not the same thing as the 
elasti¢ity with which we are concerned in the design 
of structures, but is a purely fictitious condition 
ascribed to natural materials by certain philosophers. 
The whole elaborate theory of elasticity which has 
been built up by successive generations of mathe- 
maticians from Galileo’s time onwards is, as it is 
presented to us to-day, founded on two assumptions 
which are perfectly well known, and are admitted by 
the mathematicians themselves, to be unjustified. 
It is assumed in the first place that Hooke’s law is 
universally obeyed with exactitude, and in the second 
that all materials, when stressed and then relieved, 
will return completely to their former unstressed 
condition. Yet in no practical material is the 
elasticity perfect, while in few is the proportionality 
between the applied stress and the resultant strain 
sufficiently exact, even over a low range, to permit the 
disproportionality to escape detection under refined 
measurements. 

With names such as those of Euler, the Bernoullis, 
Navier, Cauchy, Poisson, Green, Stokes, Kelvin, Saint- 
Venant,, Kirchhoff, Rayleigh, Love, and many 
another famous mathematician associated with this 
subject, it, perhaps savours. of impertinence for a plain 
engineer even to pretend to be able to discuss it. Yet 
if we are unable to criticise the mathematical details 
of the work before us, we feel that the engineer ought 
to be heard on the subject of elasticity, for, he, and not 
the mathematicians, has to stake his reputation and 
his life and the lives of others upon the correct under- 
standing end application of the elasticity found in 
Nature. We do not despise the mathematician’s 
aid, but desire it. But before we can avail ourselves 
of it we must have proof that it is. trustworthy ; 
that M assumptions have to be made, their influence 
on practical results will not be widely misleading ; and 
that the mathematicians have sufficient faith in the 
correctness of their theories to take upon their own 
shoulders the full responsibility for the results which 
inay accrue from the practical application of these 
theories in engineering structures. As engineers we 
are desirous of reducing our factors of safety. We 
hesitate to do so to-day less because of the imper- 
fections of our materials than because of the imper- 
fections of our theories of calculating stresses and 
strams. The metallurgist has outstripped the mathe- 
matician. Will the mathematician ever succeed in 
overtaking him? To this question Dr. Love’s book 
does not supply a very encouraging answer. Again 
and again in reading it we are forcibly reminded of 
the state of astronomy in pre-Copernician times, 
with its vastly complicated, wholly erroneous: con- 
ception of the planetary motions, and we feel forced 
to ask: Can elasticity be the very highly intricate 
thing pictured for us by the mathematicians, or are 
the mathematicians, adhering as they do with 
unshakeable tenacity to dogmas which are known to be 
false, not revolving round a false centre? The 
assumptions as to Hooke’s law and elastic perfection 
are adopted because, it is believed, if they were not 
made the work of analysis would be hopelessly com- 
plex and largely impossible. So, too, for the seeming 
simplicity which was secured, did the ancients adhere 
to the view that the earth was the centre of the 
planetary system. That there is room for a Coper- 
nicus in the field of elasticity none will deny. That 
there is a possibility that he will one day arise is not, 
we think, beyond the bounds of legitimate hope. 

Already signs are not wanting that a revolutionary 
change in their conception of elasticity will be forced 
upon mathematicians, a change that will simplify 
their theories and lead to current viewX being aban- 
doned as completely as. did the doctrine of Copernicus 
lor the ancient systems of astronomy. The con- 
ception of elasti¢ity as now developed by smathe- 
maticians. touches at many points and at some is 
closely. bound..up . with current theories in. other 
branches,.of physics. .Nowhere is the relationship 
closer than. that which has been established between 
the theory of elasticity and optic¢al. phenomena, 
On the assumption: of the existence of a luminiferous 
medium having the same physical character, as a solid 





body the propagation of light can be explained, the 
mathematical considerations involved being in prin- 
ciple identical with those encountered in treating with 
solid bodies subjected to stress. We may even go 
farther and say that the existing mathematical theory 
of elasticity and the undulatory theory of the propa- 
gation of light are so closely bound up with each 
other that both must be affected by anything that 
affects either. That the principle of relativity denies 
the undulatory theory of light and leads us to return 
to the corpuscular theory of Newton is well known 


‘even to those who have not closely followed Ein- 


stein’s mathematical researches and the experimental 
verification of his results. Will the theory of elasticity 
as at present advanced withstand the shock involved 
in the discarding of the xther or will it have>to give 
way and suffer complete re-casting in the light of the 
theory of relativity ? Time will, we think, soon show. 





SHORT NOTICES. 


Examples in Heat and Heat Engines. By T. Peel. Cam- 
bridge: University Press. 5s. net. 1919.—A series of 
questions in applied 5 hema taken principally from papers 
set for the courses of lectures at the Cambridge Engineer- 
ing Laboratory, together with the answers, compiled by 
T. Peel, M.A., fellow and lecturer of Magdalen College, 
Cambridge University, demonstrator in engineering. The 
questions are grouped together in papers of eight questions, 
each of progressively increasing difficulty. There are 
some forty papers, covering all kinds of steam engines and 
turbines, refrigerators, boilers, condensers, and internal 
combustion engines, but no questions have been included 
upon the dynamics of heat engines. 





The Costing Problem. By E. T. Elbourne. London : 
The Library Press, Limited. 4s. 6d. net.—In this little 
book Mr. Elbourne has endeavoured, and very success- 
fully, to make a subject which is anathema to most 
engineers as attractive as possible. Cost, in money, does 
not appeal to an engineer. Efficiency is his aim; but 
competition is now so severe that the head of an engineer- 
ing works must turn his attention towards the details of 
costs in the shops, and he is confronted with a. variety of 
systems of attacking the subject. 1n this work the relative 
merits of the various systems are set out and their justifica- 
tion explained. One of the early chapters on “ All-in ” 
costs originally appeared in THE ENGINEER, while some of 
the other matter was written by Lieut.-Colonel O'Mara. 





All About Anthracite. By A. L. Summers. London : 
The Technical Publishing Company, Limited. Price 
7s. 6d. net.—This little volume, we think, is published at 
an appropriate moment, for the general public is now mani- 
festing a very keen interest in anthracite as a domestic 
fuel. Mr. Summers’ book will do much to enlighten them 
still further as to the value and treatment of this form of 
coal ; but, on the whole. while he writes in a style which is 
not too technical for the domestic consumer, the substance 
of his book relates chiefly to the industrial uses of anthra- 
cite. He gives us an excellent insight inte the anthracite 
coal mining industry of South Wales and the patent fuel 
trade. His treatment of the industrial uses of the fuel 
is perhaps a little spoilt by his tendency to adhere too 
closely to what the makers of the gas-producing and steam- 
raising plants themselves say about their products. But 
with that exception there is little to criticise in the book and 
much to commend. 





The Dyeing Industry. By 8. H. Higgins. Manchester : 
University Press. 8s. 6d. net.—During the years 1905 and 
1906 Mr. Higgins visited America and Germany in order 
to make a general survey of the dyeing and allied industries 
of these countries. As an outcome of his tour he pub- 
lished in 1907 a report to the electors of the Gartside 
Scholarship of Manchester University. This report, 
entitled ‘‘ Dyeing in Germany and America,” 
in 1916 through a second edition, in which considerable 
additions were made as the result of the author's further 
experience of the subject gathered in his capacity, first as 
demonstrator in the dye-house of the Manchester College 
of Technology, and secondly as a works chemist and 
manager. The volume now being noticed forms the third 
edition of the book, but as it.now deals as fully with the 
British dyeing industry as with the German and American 
industries, its title has been changed so as to indicate its 
wider outlook. The book is very ably written, and, while 
it should not be ignored by the expert dyeing technologist, 
should be of the very greatest value to students and others 
who are contemplating entering the industry or are inter- 
ested in its scientific and economic aspects. 


The Theory and Practice of Aeroplane Design. By 
8. T. G. Andrews and 8. F. Benson. London: Chapman 
and Hall, Limited. Price 15s. 6d. net.—This book, one 
of’the late Mr. W. J. Lineham’s ‘* Directly-Useful ” series, 
aims, according to the preface, at providing a reliable text- 
book. for designers, aeronautical draughtsmen, and 
students. It is stated that the need for such a book has 
long been recognised, but if that is the same thing as seying 
that books having this object have not hitherto been 
available, then we must join issue with the authors. Such 
books as this one are being published in this country just 
now at the average rate of about one a month, and it is 
becoming a little tiring to keep pave with them... The 
present volume fulfils its object, we think, but it contains 
nothing new; im fact, it is distinguished rather by the 
large proportion of its contents which has already been 
made familiar to aeronautical students through the 
medium of other published works and periodicals. It 
can hardly be claimed for the book ‘that it is an original 
work, but no doubt as a collection of useful information 
and data it will prove suitable certainly to students and 
possibly to some draughtsmen and designers. 
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THE paper by Mr. David Brownlie, entitled 
“Exact Data on the Performance of Mechanical 
Stokers as Applied to Lancashire and other Narrow- 
flued Boilers,” following the discussion in London on 
the 19th, was further discussed at the Engineers’ 
Club, Manchester, on March 25th, Mr. D. Adamson 
being in the chair. 

The Chairman, in opening the discussion, said that 
he did not read the paper as making any attack upon 
mechanical firing or upon any type of boiler. Very 
little information of the kind given in the paper had 
been published previously, and their thanks were due 
to Mr. Brownlie, because he had made an effort to 
fill the gap which had hitherto existed in definite 
information as to what was being done with boiler 
plant. In these days coal economy had become a 
national question. It was essential, for many 
reasons, to be more economical in the combustion of 
coal, but it really came to this, that the dearer coal 
was the better for the engineering trade. Appeals 
had been issued to be more economical, and to give 
effect to those appeals generally meant having better 
plant and renewing it more frequently. Therefore 
dear coal was an advantage to most of the people in 
that room. The author had laid stress upon the use 
of water meters, but water meters alone yere not 
sufficient to ensure economical working. They were 
one valuable step in that direction, but it was no use 
measuring the water unless there was some check 
upon the wetness of the steam. The question of 
steam jets well deserved the attention which Mr. 
Brownlie had given to it, for it was very often over- 
looked in ignorance by users. It was suggested in 
the paper that scale in the boilers would reduce the 
efficiency very seriously. He (Mr. Adamson) thought, 
however, that there were two factors which were more 
important than scale, namely, flue dust on the far 
side of the boiler and air leaks through the brickwork. 
The life of a boiler need not necessarily be affected 
by the use of mechanical firing, for more depended 
upon the feed-water than upon the firing. _1t was not 
perhaps always realised that if a water softening plant 
was used the feed-water would contain a slight per- 
centage of impurities, and as no scale appeared on 
the monthly or quarterly examination it might be 
thought that all was well. It should not be forgotten, 
however, that the solids did not pass away with the 
steam, but remained in solution until the water in 
the boiler became almost a non-conductor. : 

A letter from Mr. C. EF. Stromeyer was then read. 
“I am sorry,” he wrote, “that I have to be out of 
town, for I had intended to sound a warning note to 
the effect that the only means for attaining the highest 
efficiency in boilers is to perfect combustion. That 
means that the furnace temperature is raised to a 
maximum. Unfortunately the heat absorbed by a 
boiler plate is nearly proportional to the fourth power 
of the difference of flame and plate temperature. 
Thus in a furnace, the temperature of which is 
4000 deg., the quantity of heat passing through a 
furnace plate is sixteen times as great as that which 
would pass through with a temperature of 2000 deg. 
If in the latter case the temperature difference between 
the furnace plate and the water is, say, 50 deg. Fah., 
it will in the second case be 16 x 50 = 800 deg. Fah., 
and, adding this temperature to, say, 350 deg. Fah., 
boiler water temperature, the plate will be at 1150 deg. 
Fah., and therefore will be considerably weakened. 
x Briefly stated, our experience is that if the 
performance of a boiler is to be increased beyond 
certain limits, either as regards duty or economy, 
the wear and tear is also increased and the consequent 
repairs both to boilers and mechanical stokers may 
exceed the economy effected by improved firing.” 

Mr. J. W. Ainsworth said that his firm had special- 
ised in boiler-house plants for forty years past and 
had supplied mechanical stokers at the rate of about 
1500 furnaces per annum. He hoped, however, 
that his comments on the paper would be accepted 
as without bias. The object of the paper seemed to be 
to endeavour to persuade steam users generally that 
the old method of hand firing boilers—if scientifically 
controlled, presumably on some special formula 
known only to Mr. Brownlie himselfi—was better 
and more efficient than efficient mechanical firing. 
From a lifelong experience of boiler-house plants he 
absolutely refuted that contention. It was claimed, 
Mr. Brownlie said, that mechanical firing was more 
efficient than hand firing, and most extraordinary 
statements on that point were made by some of the 
firms supplying mechanical stokers. The usual 
guarantee given by his own firm was a saving of 
7} to 10 per cent. in fuel costs, as compared with 
hand firing for equal boiler evaporation, and a mini- 
mum increased steaming capacity from the boilers of 
20. per cent. As far as his firm was concerned, the 
failures to fulfil this general guarantee did not amount 
to § percent. It was a poor sort of mechanical stoker 
that could not repay its entire cost in fuel saving in 
considerably less than two years at the present time. 
Asaving of even 5 per cent. in fuel costs at the present 
price of coal on most boiler planis would repay the 
cost of the apparatus in two years. Under ordinary 
hand firing conditions, to generate the steam required 
for a certain colliery in Durham a good saleable fuel 
had to be used, but the mechanical stoker firm saw 
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the possibility of utilising their waste pit heaps, 
and persuaded the colliery company to put. down,a 
crusher. ~The pit refuse was crushed to a size Suitable 
for the mechanical stokers, and all the steam required 
for running the colliery was generated in the boilers 
with the refuse fuel, the whole of the fuel previously 
used being released for sale in the open market. The 
Saving in fuel costs by that installation was sufficient 
to pay for its cost every three months. He was really 
surprised to hear that there was any difference of 
opinion regarding the amount of steam produced. 
His firm had never yet come across a hand-fired instal- 
lation that with its mechanical stoker and furnace it 
could not beat by from 15 to 25 per cent. in the 
amount of steam raised in the boiler. The flexibility 
in the quality of the fuel used depended on the type 
of stoker and furnace supplied, but he could refer to 
hundreds of boilers fitted with mechanical stoker's 
and furnaces in which fuel was being burnt that 
eould not possibly be handled by ordinary hand 
firing. His previous reference to the colliery in 
Durham was typical of these cases. He claimed 
emphatically that more fuel could be burnt per square 
foot of grate on an efficient mechanical stoker and 
furnace than was possible with the best and most 
scientifically controlled hand-firing plant. The usual 
rate per square foot of grate In a Lancashire boiler 
was, with the mechanical stoker and furnace with 
which he was familiar, 30 to 35lb. with average 
draught, and it was quite possible without unduly 
forcingthe boilers with a free burning fuel to consume 
as much as 40 lb. per square foot of grate per hour. 
The figure of 24.3Ib. given by Mr. Brownlie as an 
average consumption on mechanical stoker plants 
was absurd. Regarding the cost of upkeep, with 
average attention the upkeep costs on a mechanical 
stoker and furnace in his experience need not exceed, 
aiter the first two years, 5 per cent. per annum on the 
outlay and in very many cases it came considerably 
under that figure. The amount of steam used in the 
jets was a contentious point. With the stoker and 
furnace with which he was familiar very elaborate 
tests made over a series of years showed that the 
steam consumed by the jets worked out at 2} to 3 per 
cent. of the total steam generated. 

Mr. G. Dale said that, generally speaking, they 
should aim at the highest possible percentage of CO, 
in the flue gases that was consistent with the elimina- 
tion of carbonic oxide, and he considered that a suit- 
able mechanical stoker would give that result if it 
were properly looked after. Mr. Brownlie’s compara- 
tive figures of CO, were for mechanical stokers 8.5 per 
cent. CO, and for hand-fired plants 7.25. His own 
experience confirmed the latter figure approximately, 
but when the mechanical stoker received decent 
attention one could get 12, 13, or 14 per cent. of 
carbonic acid gas... With a hand-fired boiler one could 
not get these high CO, tests. If the tests were taken 
before firing, between firings, and after firing, three 
widely different results would be obtained. Some- 
times there was a very great excess of air, at other 
times the supply of air was so deficient that one was 
bound to get carbonic oxide, sometimes approaching 
as much as 3 per cent. 

Mr. W. Ingham said that some twenty years ago 
the Vulcan Boiler Insurance Company issued figures 
which showed that the average efficiency of Lanca- 
shire boilers was 56 per cent. Mr. Brownlie now 
told them it was only about 59 per cent. He could 
quite believe that statement. There was a far greater 
loss than many people supposed from the drawing in 
of air through the brickwork, and his experience was 
that the greatest loss of efficiency came from the influx 
of cold air into the flues. Bad covering would also 
account for a great deal of the loss. He was quite 
sure that by proper regulation and investigation the 
59 per cent. efficiency shown by Mr. Brownlie’s tests 
could be brought up to 80 per cent. Very often, he 
proceeded, the installation of a new thing got the 
benefit of other changes. A few years ago he was 
engaged in a big law suit, in which a boiler had been 
sold on the terms that the payment should be on the 
basis of the saving effected. 'The old boilers had very 
bad brickwork and were drawing air all over, and the 
man who took the order knew very well what he was 
doing when he undertook to take payment in three 
years’ savings. The first thing he did was to reset 
the boilers, making the brickwork tight all over, 
and as a result the firm got a much greater percentage 
of saving than anticipated. But that was not to 
be attributed to the particular type of boiler installed. 
Dealing with the question of scale, he remarked that 
the scaling of a boiler affected the efficiency very 
slightly. The scale formed in the parts of the boiler 
where the circulation was most sluggish. In a series 
of tests carried out some years ago it was found that 
a heavily scaled boiJer showed little less efficiency than 
a clean boiler, simply because the scale was at the 
back end of the boiler where the circulation was 
sluggish and not under the furnace crown where the 
bulk of the work was done. Superheaters had been 
mentioned in the paper. He was quite sure that in a 
very few years a superheater would be considered as 
necessary for a Lancashire boiler as a Green’s 
economiser. He gid not think there was any plant 


working, however efficient it was, that could not be 
improved by at least 10 per cent. by putting in efficient 
superheaters. 

Mr. T. Walton said he was particularly interested in 


and discussed the hogging of the furnace flues and 
the distortion of the boiler plates consequent upon 
that hogging. He thought that in the case of mech- 
anical stokers a great deal of the trouble that arose 
from this cause could be attributed to the local heat ; 
the fire being so intensely hot on a length of 6ft. or 7ft., 
great heat was localised upon the plates immediately 
over the bridge. That remark applied to the stoker 
with stationary bars. With moving bars and an 
ashpit behind them there was a bridge beyond, and 
the heat was localised generally upon one-third of the 
flue. Beyond the bridge the heat was not so intense, 
and there was not the same amount of hogging or 
expansion as on the front portion. He himself did 
not like a bridge at all, and if a bridge was not required 
to prevent ashes going over the end of the bars he 
should not have it. He would allow the heat to 
escape and diffuse itself along the length of the flue 
so that the hogging of the furnace flues should be 
more even. 

Mr. J. Geldard remarked that it seemed strange to 
him to hear Mr. Brownlie in the year 1920 talking 
about an average output of 600 gallons per hour. 
In the year 1898 he had made a series of tests which 
showed an output varying between 1200 and 1675 
gallons and an average of practically 80 per cent. 
efficiency. The capacity of the boiler tested to main- 
tain the steam delivered at 1200 gallons per hour at 
the least was noted week in, * week out, month after 
month. He had once made a test to determine the 
very best that could be done with any type of hand 
firing with forced draught on a 7ft. 6in. boiler. The 
fireman was offered a bonus of £1, and the best he 
could possibly get from the boiler was 1062 gallons 
per hour. Some time afterwards a mechanical stoker 
was put on, and without any great effort the evapora- 
tion came out at from 1212 gallons to 1268 gallons. With 
regard to fluctuating loads, a test taken of two boilers 
in a dyeworks showed that the stoker responded to a 
fluctuation from a minimum of 1010 gallons per hour 
up to a maximum of 2470 gallons on the two boilers. 

Mr. J. G. McLean said that as time went on the 
fuel they would get for raising steam for industrial 
purpose would necessitate mechanical stokers being 
installed on nearly every Lancashire boiler of medium 
size, because all the good coal would be wanted for 
locomotive and for marine use. Regarding the burn- 
ing of low-grade fuel, he would say that there were 
hundreds. of thousands of tons of low-grade fuel in 
this country which no human being could fire manually 
because of the high percentage of refuse which it 
contained. Further, there were many large Lanca- 
shire boilers which no man of medium stature could 
even reach to fire, let alone clean out. These two 
facts spoke strongly in favour of mechanical stoking. 
Mr. Brownlie had said that no mechanical stoker 
would burn large rough fuel. The answer to that 
remark was very simple: crush it or use a self-clean- 
ing furnace. As regarded the cost of upkeep, he 
could mention a well-known manufacturing firm, the 
chief engineer.of which had made the statement that 
he could afford to put in a new mechanical stoker 
every nitie months and save the price of it on the cost 
of the low-grade fuel which it permitted him to use. 
As mechancial stokers generally would last at least 
seven years if kept in reasonable condition, a very 
large saving must accrue from their use. 

Mr. Brownlie, in replying to the discussion, 
admitted that it was very difficult to determine the 
percentage of moisture in steam. Many of the tests 
dealt with in the paper were with superheated steam. 
In those with saturated steam they had not deter- 
mined the moisture particularly because of that 
difficulty, but he thought it could be taken that the 
plants were average in that respect, and by taking 
the average of a large number of tests under all 
conditions he did not think this factor would really 
matter. He quite agreed that the accumulation of 
dust in the flues was apt to be very serious, and also 
that a large amount of trouble arose from leaking 
brickwork. It was not, however, the object of the 
paper to point out the cause of the trouble, but 
merely to give the results which were obtained. 

Several papers had discussed how the life of a 
boiler was affected by mechanical firing. Under 
proper conditions mechanical stokers should not 
affect the life of a boiler, and in most cases they did 
not, but in some cases they undoubtedly did. Taking 
all the boiler plants in the country, there were quite 
a number in which very serious trouble had been 
caused by mechanical stokers, by grooving at the 
furnace-crowns and elsewhere. Mr. Ainsworth had 
suggested that he (Mr. Brownlie) had a special formula 
of his own for making boiler plant efficient. Mr. 
Ainsworth was quite mistaken. There was nothing 
mysterious about it ; it was only the application of 
common sense, and common sense seemed to be very 
badly wanted in working boiler plants, and also in 
choosing whether mechanical stokers should be 
installed or not. Mr. Ainsworth’s example of a 
colliery in Durham and the saving it was now securing 
by using pit refuse and mechanical stokers was no 
argument in favour of mechanical stoking. They 
themselves did exactly the same thing a few years 
ago at a very famous colliery in Yorkshire. But the 
fact that at one particular colliery they could use 
inferior coal and make an enormous saving was no 
argument in favour of a mechanical stoker, because 
one could do the same thing with hand firing. They 





how the mechanical stoker affected the life of a boiler, 








fact, he had already stated it in the paper—that the 
percentage of CO, was higher with mechanical firing 
than with hand firimg on the average. They know 
many cases in which with hand firing and a moderate 
quality of coal 10 or 12 per cent. of CO, was obtained. 
He would not say it was common, but there was quite 
a number of hand-fired plants which were giving 
very efficient results indeed, 

With regard to the amount of steam produced, he 
knew quite well there were individual mechanical 
stoker plants, which would give extraordinary results 
with regard to the production of steam, although the 
statements made did not add what was the wear and 
tear of the stoker caused by working in this manner, 
Tt could not be said that on an average mechanical y- 
fired Lancashire boiler plants gave figures like 1000 
gallons per hour. An output of 1200 gallons for 
a 30ft. by 8ft. Lancashire boiler was absolute nonsense. 
lt might apply to a few cases, but it did not apply to 
all the country. The average they found was 600 
gallons, or only about the same as hand firing. 

Flexibility of output depended largely upon the 
quality of the coal burned. There was no doubt that 
when a mechanical stoker got the coal it was fitted 
for it would respond to fluctuations in the demand 
for steam, but the trouble was that they restricted 
the field to some extent. When any coal that came 
along had to be taken mechanical stokers did not 
respond in the same way at all as hand firing. He 
did not agree with ‘the statement that mechanical 
stokers burned inferior coals much better. If people 
would carry out hand firing on the right lines, and 
adapt the boilers to suit the job, they could get 
very goodresults. With regard to the cost of upkeep, 
Mr. Ainsworth had said that it should not exceed 
5 per cent. per armum on the outlay. That was an 
extreme figure. It worked out, on the average, he 
thought, at about £12 per annum per Lancashire 
boiler. (Mr. Ainsworth here agreed that it was 
something like that. say £12 to £15.) Mr. Brownlie’s 
own experience with all types of stokers on a very 
conservative basis led to a figure of £40 to £45 per 
annum. He knew ofa certain firm which had adopted 
mechanical stokers, and which had made a five years’ 
agreement to pay £10 a year for five years for every 
stoker, the stoker makers in return guaranteeing 
to maintain the boiler plant and do all the repairs 
for nothing. The average cost worked out at about 
£56 a year, so that the stoker firm got the worst of 
a very extraordinary bargain. If only ‘the first year 
or two were taken the cost might be as low as £10 
or £12, but if they took the life of the stoker at fifteen 
years—Mr. Ainsworth’s own figure—they would find 
it was very much more on the average. 

Dealing with the question of steam jets, he said it 
was quite correct to say that in some cases it paid to 
use 5 per cent.—or whatever it was—of the steam for 
burning inferior coal, but what he objected to was 
that the average figure was 6.6, and it went up to 
as much as 20. He did not think it was quite correct 
to say that the amount used was negligible—6.6 per 
cent. on the average was a very serious matter. 
Regarding the cost of labour, he agreed, as already 
stated in the paper, that with eight boilers there was 
a saving on mechanical stokers; but with four 
boilers there was not a saving, or practically none. 
The trouble was that the majority of boiler plants 
in Great Britain consisted only of four boilers or less. 
Again, Mr. Ainsworth rather suggested that the plants 
they had tested were not fair examples of the average, 
and were mostly in a bad state. That was not the 
case. If he had gone about the country picking out 
bad plants the average efficiency, instead of being 
59 per cent., would probably be about 50. It was 
certainly a fact that it was not firms whose plants 
were in the worst condition that came to them for 
advice ; it was the firms whose plants were up to the 
average or above it that wanted them to be better 
still. 

With regard to the question of the CO, percentage, 
Mr. Dale had said that they could get 12 to 14 per 
cent. with mechanical firing. That was quite correct, 
but, to get it, scientific methods of control were 
required, and the trouble was that in most boiler 
plants people did not bother about it, and their 
experience was that the average CO, was only 8.2 per 
cent. If hand-fired plants were properly looked 
after the percentage would be probably 10, or 
very little less than with mechanical firing. Tho 
percentage of CO, obtained depended mainly on the 
quality of the coal. With the highest quality of coal, 
washed nuts, having 5 per cent. of ash and 13,000 
B.Th.U.—he knew that was like a dream to-day— 
they might get 12 per cent. with hand firing without 
much trouble and 14 to 15 per cent. with mechanical 
firing, but if they took inferior coal containing, say, 
9000 B.Th.U. and about 25 per cent. of ash and 20 per 
cent. ‘of water, the percentage of CO, dropped heavily 
in both mechanical firing and hand firing. Mr. Dale 
also mentioned the question of carbon monoxide, 
which, as everybody knew, was of the greatest 
importance. They must have a high percentage ot 
CO, and not of CO. The people who sold combustion 
recorders entirely ignored that point. 

Mr. Ingham stated that many bad results with 
Lancashire boilers were due to leaky brickwork. 
He agreed. As he had previously pointed out, it 
was not the object’ of the paper to state the cause, 
but to give the facts. Mr.’ Ingham raised sn 
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given to plant put on a boiler was not due to that | 
plant at all. That remark applied very especially 
to mechanical stoking. He had seen many results 
obtained with mechanical stoking in which an im- 
provement of 15 or 20 per cent. was indicated, but 
that improvement was not due to mechanical stoking, | 
but to the fact that the mechanical stoker people | 
had repaired the leaky brickwork and done all kinds 
of things which would have saved 10 to 15 per cent. | 
with hand firing without any mechanical stoking at 
all. 

Mr. Walton had given some interesting information 
regarding the serious damage doné to boilers by 
mechanical firing. He agreed that Mmafy plants had | 
been very seriously damaged by mechanical firing, 
but it was hardly fair to make that an argument, 
against mechanical firing ; it was more the fault of | 
the people who operated the stokers. But all the 
same, he did not think it was fair to claim that 
mechanical stoking lengthened the life of the boiler. 
He thought, if anything, it decreased it, but if 
efficient methods were adopted there would be | 
practically no difference. 

Mr. Geldard was very much surprised that they 
found the average evaporation was only 600 gallons 
per hour, and gave instances where the evaporation 
amounted to 1600 and more gallons per-hour. He 
could assure Mr. Geldard that those figures were 
quite abnormal. They could be obtained, but not 
one plant in.a thousand was giving them. If they 
could obtain the average evaporation for every 
boiler in the country he thought they would find 
that it was not more than 600 to 650 gallons per 
hour. Mr, Geldard also said that stokers responded 
better to fluctuations in the demand for steam. 
That was, however, a matter which Was largely 
dependent onthe quality of the.coal being burned. 

Mr. MeLean had said that some stokers Would burn 
any fuel except anthracite dust. He did not agree. 
Most stokers, for example, would not burn washer 
settlings. If they had washer settlings, containing 
about 30 per cent. or even 40 per cent. of water, 
20 per cent. of ash, and about 9000 B.Th.U., the 
ordinary mechanical stoker would not look at it. 
If such fuel were put on a coking stoker it would not 
coke et all—it simply blocked up the stoker. One 
could only burn that sort of stuff by hand firing, and 
then very good results could be obtained. - Mr. 
McLean had also declared that hand firing was a thing 
of the past. He did not know what was meant by 
that, because there was no proper engineering census 
of the country, but from what he had ascertained in 
his travels he should think that not 25 per cent. of 
the Lancashire boilers in Great Britain were mech- 
anically fired. He therefore did not see how one 
could say that hand firing was a thing of the past. 








SEVERAL months ago it was announced that the Imperial 
Government Railways of Japan intended: to bore a tunnel 


| The portion of the line between Elmore and Clark’s Gap 


| that the use of an absolute block is imperative. 


| limits were exceeded in its design and construction. 





Mallet Locomotives for the | 
Virginian Railway. — 


In our issue of December 19th last we illustrated an | 
enormous locomotive, probably the largest ever built | 
on the system of Monsieur Anatole Mallet, who ded in| 
October Jast. It was one of a set of ten built by| 
the American Locomotive Company for the Virginian | 


| Railway. To-day we place before our readers, in a Supple- | 


ment, line drawings of these engines, and reproduce some 


| notes from the article referred to. 


The authorities of the Virginian Railway are faced with 


| the problem of handling a constantly increasing volume 


of traffic on an exceptionally difficult part of their system. 


on the Deepwater division, a distance of about 14 miles, 
has a gradient for the last 11} miles of 2.07 per cent., 
with maximum compensated curves of 12deg. For the 
first 24 miles the gradient is 0.5 per cent. This 14 miles 
stretch is all single track, and includes five tunnels, so | 
This is 
the crucial part of the entire system, as all the tonnage | 
of the Virginian Railway passes over it. 

During the last e:even years Mallet locomotives of | 
ever-increasing size have been employed to handle this | 
traffic, and the first instalment consisted of four engines | 
of the 2 6-6-0 type, with a tractive effort of 70,800 Ib. | 
Next in sequence were eight of the same wheel arrange- 
ment, but with a tractive effort of 90,000 lb. . Phe third | 
instalment consisted of one engine of the 2-8-8-2 type, | 
with a tractive effort of 100,800 1b. .The fourth lot was 
six engines of the 2-8-8-2 type, with a tractive effort of | 
115,000 Ib. 

At present, trains passing over the mountain section 
are operated by one 2-6—6—0 type Mallet road engine, with 
a tractive effort of 90,000 Ib. at the head, and two 2-8-8-2 
Mallet pusher engines, with a tractive effort of 115,000 lb. 
each, behind. The maximum ‘tractive effort which can 
thus be applied to a train is 320,000 lb,, which, enables 
the three engines to handle 4500 tons in sixty cars, having 
an average weight for car and load of 78 oS The ote 
volume is still growing, and as the track ok is single, and as 
it is not desired to increase the number of engines On any 
train above three, it has been found.necessary.to put still 
larger locomotives into service. The enormous mo- 
tives under discussion were developed in order to accom- 
plish this result. 

Upon reeeipt of these new engines, trains will be com- | 
posed of one of the 2-8-8-2 Mallet engines, having a| 
tractive effort of 115,000 Ib. at the head, and two of the | 
new 2-10-10-2 Mallet engines, having a tractive effort | 
of 147,200 lb., behind, giving a total tractive effort for | 
the train of 409,400 Ib. This train will have a tonnage of | 
5850, tons, the, equivalent of seventy-eight cars, aoe Ad 
an average weight for car and load of 75 tons. | 

Apart from the enormous weight and power. of, the | 
locomotive as a whole, some of the dimensions of the | 
boiler are impressive, as showing the extent by which all | 
At} 
the first course it is 105}in. in diameter outside, while the 
outside diameter of the largest course is 112fin. The} 
barrel is fitted with 381 tubes, 2}in. in diameter, and | 
70 tubes, 5}in. in diameter and 25ft. long. A combustion | 
chamber 36in. long is included. The fire-box is 1811/,,in. | 
long and 108}in. wide. A total evaporative surface of | 
8605 square feet and a superheating surface of 2120 square | 
feet are obtained. ‘The design as a whole follows the | 








Fire-box— fi 
t Length ae 1811/,gin. 
Width .. os 108}in. 
Tubes— 
Number | Sette eee 381—24in.; 70—5tin. 
Length bees! eens 25ft. 
Wheel base— 
Driving 19ft. 10in. and 19ft. 10in. 
Engine... .. .. 64ft. 3in. 
Engine and tender 97ft. 
Weight in working « re: — 
ing -« «+ «+ 32,0001b., about 14} long tons 
Driving . -617,000 lb., about 275 long tons 
Trailing .- 35,000 lb., about 15.5 long tons 
Engine. . . 684,000 Ib., about 305 long tons 
Tender. . . .214,300 Ib., about 96 long tons 
Heating surface— : 
Tubes 5580 square feet 
Flues .. 2510 square feet 
Fire-box . 437.5 square feet 
Arch tubes .. 78.5 square feet 
Total bs 8606 square feet 
Superheater 2120 square feet 
Grate— 
Length 144fin. 
Width .. 108}in. 
Area 108.7 square feet 
Tractive power— 
Simple 176,600 Ib. 
Compound .. 147,200 Ib. 
Factor of adhesion 4.19 
Tender— 
Type ~.e ies? S. Eight-wheeled 
Capacity, water 13,000 gallons 


Fuel Soft coal, 12 tons 








The Balancing of Rotors. 
By Mr. J. J. KING-SALTER, R.C.N.C., Member. 


Summary.—The author describes a machine designed 
to determine the amounts,and positions of the weights 
required to balance*turbine rotors, marine propellers, &c., 
which as made are out of balance. In early experiments 
he found that the flexible’connection used to drive the 
rotor when in the balancing machine, of itself caused a 
vibration of the rotor on the spring supported bearings 
of the machine. To eliminate this extraneous effect, the 
rotor was run up to a speed in excess of that at which the 
measurement of the required balance weights was to be 
made, and was then de-clutched, the measurement being 
made as the speed fell through the value chosen. It was 
also found that the usual method of scribing the rotor 
as it rotated and vibrated on the spring bearings was 
unsatisfactory by reason of the fact that the scribing 
marks always lagged behind the position of the out-of- 
balance weight, the lag varying considerably with the 
speed of the rotor. A system of collars with plunger pins 
passing through them was developed and was applied 
to the rotor in such a way that the extent to which the 
pins were, after a run, found to have been pushed in or 
out indicated the position of the out-of-balance weight. 





THE type of machine originally used at the Common- 
wealth Naval Dockyard, Cockatoo Island, Sydney, where 
the author’s tests have been carried out, consisted in 
mounting the rotor to be tested in bearings, which bear- 





under the Shimonoseki Strait... This: strait separates the 
main island of the Japanese group, Hondo, from the smaller 
island of Kiushu at the south, It is now crossed by a 
train ferry, which is rapidly becoming insufficient to meet 
the demands that are made upon it. Two years are to be 
spent in studying the geological formation of the sea bed 
in the strait and in drafting the general plan of work in 


builders’ ordinary practice, differing from preceding | ings rested on springs. ‘The rotor was so controlled that 
designs only in modifications made necessary by the | the direction of the vibrations could only take place in a 
increased power. An atitomatic stoker is fitted. | vertical plane, and wes driven by motor through a flexible 
Technical particulars are tabulated below. shaft and ‘two Hook s joints. The method of operation 

| consisted in rotating the rotor and marking the shaft at 

| both ends with a scriber, as it vibrated, and noting the 
| position of these marks, then reversing the motion and 





Mallet Compound for the Virginian Ratway, Class 21010, 
2 0.8. 684, Road Number 802. 








preparation for the actual tunnelling operations, so that Gauge of'track .. 4ft. 8}in. | again marking the shaft, and noting the second position 
the real work will not. commence until well on in 1921. | Gvilndera ‘dinate! he | of the marks. It was assumed that the mean position of 
Engineers and ‘workmen’ will be sent to America and A alghirdadure ; 30in. | these marks would indicate the position of the out-of- 
Europe to make a study of what has been achieved in Low-pressure 48in. balance, but no relation could be found to exist between 
those countries in the way of tunnel engineering. The Stroke... t 32in. the amplitude of vibration and:the amount of weight to 
line is to be seven miles long, one mile of which will be | Driving wheel dinmetér 56in. be added. The position given by the markings was often 
entirely under the sea. The “anny cost. of ond Boiled nowhere near the final position found for the weights. 
undertaking will be about two million pounds and the work | —_Inside diameter . . 1034in. —— 
is expected to be completed in 1928, SING ea ee” ee ee 2165 lb, * Institution of Naval Architects. Abstraet. 
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This method was, to the author’s mind, most unsatis- 
factory. 

The reason for marking thé shaft first in one direction 
of rotation and then in the other was that the forces 
causing the vibration moved ahead of the actual vibra- 
tion, and the mark on the shaft accordingly lagged behind 
to a varying degree. It was found that the angle of this 
lag was not constant, but varied very considerably indeed 
with the speed, and unless the operator happened to mark 
the shaft at the same speed both ahead and astern, this 
mean position would be a long way out. It was also found 
that as the speed of rotation increased, the amplitude of 
the vibrations increased to a maximum. As the speed 
further increased, the amplitude decreased, and at a 
still higher speed again increased till it reached a second 
maximum, which was, however, considerably less than 
the first. No matter how much higher the speed was made, 
the amplitude of the first maximum was never again 


manent record of the angle of lag, and automatically 
records the angle of lag at the period! of maximum vibra- 
tion. The latest design but one of this appliance is shown 
in, Fig. 1. ,The apparatus consists of a short 


pass a number of hard steel pins A, arranged so that they 
can move outwards radially through the thickness of the 
cylinder. All the inner points of the pins projecting 
inwards are ground to exactly the same circle, and all 
the outer ends of the pins resting against the surface of 
the cylinder are also ground, so that they are all proud 
of the cylinder’s surface to exactly the same extent. 
It is most essential that the cylinder, with its pins, which 
we have called the “ spider,”’ shall be exactly true with 
the revolving shaft, otherwise false readings will be 
obtained 


A second short hardened steel cylinder or dise E ground 


The new ae devised by the author gives a per- | 


eylinder)D | 
attached to the revolving shaft B. Through the cylinder | 





Fig. 2 shows the latest design. The inner fixed dise 
| has been shifted from the inside of the revolving spider 
and \plabetl) outside, not completely surrounding the pins, 
| but as a short arc, of sufficient length to operate the pins, 
This arrangement very greatly simplifies the gear at the 
driven end. The pins are now pushed inwards instead of 
outwards, and incidentally it will be noted that the ping 
pushed in most are on the side towards which the vibra. 
tion oceurs, whereas before they were diametrically oppo. 
site, for which a correction had to be made. It will be 
seen that when the vibrations are small, unless the spider 
dise is accurately true with the revolving shaft, it will be 
difficult to determine the true position of the pin with 
the greatest displacement. The best way to obtain accurate 
readings, icularly when the vibrations are very small, 
is to lock the rotor so that it cannot vibrate, to spin it and 
adjust the ares operating the pins so as to push them in a 
small distance, and then to take the readings of the pins. 


attained. A little consideration will show that this | true to the same diameter as the inner points of the pins Having obtained this appliance, a series of tests was 
phenomenon was due to the impulses, produeed by the | is erected on a fixed base in line with the first cylinder. | made with a balanced rotor, by putting it out Of balance 
unbalanced masses at each revolution coinciding with | i to slide axially, so that it | with =. i in known positions. Also, at this 
the natural vibrations of the spring. eae ae ar ane time, ee inconvenience. and other disabilities 

As the period of maximum amplitude jiu the nt 
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with a vertical motion, it was 
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THE BALANCING OF TURBINE ROTORS, AND PROPELLERS 








period of greatest sensitiveness, the conclusion was come hed in and lies within and just touching the inner | decided to adopt a motion of vibration in a horizontal 
to that if the rotor can be balanced, so as to give no | points of the pins on the spider, which is attached to a | plane by carrying the weight of the rotor, its bearings, &c.. 
vibration at the first period of maximum vibrations, no | revolving shaft. When rotation of the shaft is started, | on ball races, and controlling the vibrations with side 
better results will be obtained by testing it at higher | if there is no vibration, the pins will just rub around the | springs, whose size and length could be altered at will. 
speeds. In practice, this has been found to be the case. | fixed cylinder, and no motion of the pins will take place, | Figs. 3 and 4 show the latest arrangement of balancing 

With a given set of springs and a given rotor and con- | but if vibration occurs, the pins in the revolving cylinder | machine on this plan, constructed to balance the rotors 
ditions of out-of-balance, the period of maximum vibra- | at that point in_ its circumference where the vibration | of H.M.A.S. Adelaide, which are being manufactured at 
tion will necessarily occur at the same speed, whether the | occurs will be pushed out, and pushed out to the extent of | Cockatoo Island. These rotors each weigh about 35 tons. 
roter be driven clockwise or anti-clockwise, as, so far, | the vibration. With each succeeding increase of vibration, | One of the first things discovered with the spiders was 
it has been found that the fan action of rotors or propellers | the pins will be pushed farther out, and as the position |'that the driving gear then used, viz., the flexible shaft 
does not appear to have any effect. Owing to the varia- | of the vibration relative to the rotor varies, i,e., as the | with Hook’s joints, caused, when there were any vibra- 
tion of the angle of lag, it appeared that the right moment angle of the lag varies, so will the pins be pushed out | tions, serious’ disturbances, and produced some extra- 
to mark the shaft was just at the moment of maximum | correspondingly till the period of maximum vibration is | ordinary anomalies whith entirely upset’the spider readings. 
amplitude. To do this by hand. with a scriber was prac- | reached and passed, when the pins recording that maxi- | As no means could bé'devised to drive the rotor and not 
tically impossible, and as it has been found that, the | mum will no longer be affected.. The motion may then be disturb the vibrations generated ~by its out-of-balance 
angle of lag varies very rapidly just before and just after | stopped, and the distance the pins have been pushed out | forces, a different system had to be adopted. Previously 
that period of maximum vibration, some appliance was | can be measured, and the. position of the highest pin | spider readi were taken as the motion was started 
necessary that would automatically record the angular | determined. A slight excentricity between the setting from rest and the) speed’ increased until the period of 
position of the shaft during its rotation at that moment. | of the two cylinders is immaterial ; if they are not in line, maximum vibration was reached ; the motion was then 
it was also found by the scriber method that, under-certain | the only result will be that as the spider revolves it will | stopped and spider ‘readings recorded by a micrometer. 
conditions of unbalance, the position at which the maxi- | act on all the pins equally to the extent of the excentricity. | The practice now ‘is to drive the rotor through ‘a dog or 


mum amplitude of vibration occurred was not the same | Two of these instruments are used, one at each end of | other suitable clutch and lock the rotor so that it cannot | 


at each end of the rotor being tested. It appeared, there- | the apparatus being balanced ; that at the driven.end— vibrate, whilst the speed is being accelerated 'to a point 
fore, necessary to be able to read these positions at both | having to allow for.the driving shaft—is of annular form, beyond that at which the maximum ‘vibration’ oecurs, 
ends. This conclusion has been found correct, as will be | so as to surround and be clear of the shaft and give room | then declutch and unlock the rotor so ‘that it can vibrate, 
shown later. ‘ for_it to vibrate. put the spider into operation, and whilst the speed is 
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slowing. down, by its own friction, obtain a reading of the 
angle of unbalance at the moment of maximum amplitude 
whilst, the rotor is uninfluenced by any disturbing forces, 
except those due to its own internal out.of-balance masses. 
This procedure obviously takes longer than the. former, 
but there is no doubt whatever, by the results of the tests, 
that it is the right and only way, 

It was ho that the reading of the actual amplitude 
of vibration and angle of lag given by the spiders would 
enable @ measure of the amount. and position of the out- 
of-balance to be obtained, but the hopes in this direction 
were not realised, and search had to be made in other 
directions to obtain the information required. Consider 
the forces in operation, There is the rotor mounted in 
the ings, one at each end, with its out-of-balance 
masses, and when the rotor is rotated, the out-of-balance 
masses under the centrifugal action produce alternating 
pressures acting on the bearings which tend to set up 
vibrations—the resistance offered by each ofthe ‘bearings 
clearly balances the centrifugal forces produced. This 
resistance and the centrifugal forces accordingly con- 
stitute a set of forces in equilibrium. If, then, we can 
measure the resistance the has to.exert to balance 
the centrifugal forces due to the unbalance, we have 
a measure of these out-of-balance forces. It is pro 
to call these forces acting on the bearings the ‘ centrifugal 
pressure ’’ on the i 

The springs on the balancing machine opposite each 
bearing should be able to furnish a measure of this centri- 
fugal pressure, but if whilst being rotated the rotor is 
allowed to vibrate under the control of the springs, so 
many unknown factors are introduced that it has been 
found impossible to find the relation, that exists between 
them. If, however, whilst the rotor is revolving, the rotor 
in its bearings is not allowed to vibrate, then a host of 
complicating elements is eliminated, and it is possible to 
measure the amount of the centrifugal pressure on the 
bearings.. This was done as follows:—The bearing at 
one end was fixed so that it could not vibrate, and the 
beari 
and by a spring on the other. The strength of the spring 
was adjusted so that it was greater than the: centrifugal 
pressure operating at any particular given speed. The 
spring was then gradually eased back as the rotor was 
spinning till the centrifugal pressure, at the particular 
given speed, just overbalanced the spring. i 
was noted by an accurate tachometer. The moment at 
which the spring and the centrifugal pressure balanced, 
without allowing any perceptible movement of the rotor 
and its bearing, &c., to take place, was most readily 
observed by inserting a piece of paper behind the stop on 
the side opposite the spring and by pulling gently on the 
paper till it was just free. Directly it was free the easing 
back of the apring was stopped and the speed at that 
moment recorded, The amount of the centrifugal. pres- 
sure being an unknown quantity, the strength of the spring 
required to balance it at any given speed, had to be first 
obtained by trial. The rotor was allowed to revolve under 
its own forces, as when taking readings of the spider. 
It was then only necessary to obtain a measure of the 
strength of the-spring at-the:particular setting. This was 
most conveniently done by hooking an accurate spring 
balance to the bearing and pulling against the spring till 
the paper behind the ‘stop was just free. This process 
was then repeated at the opposite end, thus giving two 
forces—acting at selected points, viz., the centre of the 
bearings—which were a measure of the forces necessary 
to balance the condition of out-of-balarice that. existed in 
the rotor. A direct reading of the strength of the spring 
by itself would be too little by the amount of the stiction, 
but by pulling against the bearing with a spring balance, 
the resistance of the spring and the stiction are taken 
account of, so that the spring balance reading should 
approximate very closely to the centrifugal pressure ; 
especially so if, during the taking of readings with the 
spring balance, care is taken to simulate the molecular 
vibration occurring when the rotor is spinning by tapping 
the bearing lightly with a hammer. 

We thus have the measure of the centrifugal pressures 
acting at the centres of the bearings, and we also have the 
angles at which these pressures are acting as given by the 
spiders. But the bearings are not convenient points at 
which to attach or remove weight ; it is necessary, there- 
fore, to transfer these forces to the planes on the rotor 
which may be selected as the most convenient at which 
to balance the rotor. Having selected these planes, it is 
necessary to convert the centrifugal pressures into force 
moments, and by the aid of vector diagrams transfer them 
at their proper angle, as ascertained by those diagrams, 
to these planes. These force or weight moments and their 
angular position on the selected plane relative to the rotor 
being thus obtained, it is only necessary ‘to convert the 
weight moments into weights at a radius to suit the rotor, 
and these weights then completely balance the rotor for 
the particular condition of out-of-balance that requires 
correcting. 
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THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Iron Trade Quarterly Meeting. 


Tue April quarterly meeting has been held this 
week, and the attendance was all that could be expected. 
Following immediately upon the Easter holidays, the 
assemblage of iron and steel men was scarcely so large as 
would have been the case had the fixture been at a more 
convenient time. But there was a good tone in all depart 
ments, and orders were offered in much gre&ter numbers 
than sellers could possibly accept, whether makers or 
middlemen and whether for iron or steel. There were 
not many changes in prices this afternoon, but it is likely 
that further price; adjustments will, be made. The 
position of Staffordshire, marked bars, which now stand 
at £29 to £30, has once more become anomalous owing to 
the rise of unmarked iron, which frequently realises more 
than the best material, and it is just possible that a further 
rise in marked iron may take place. Substantial premiums 
are still being paid on most descriptions of finished iron 


'| Sellers who can guarantee it can almost get their own 


at the other end was held by a stop on one side, 





No prices have been, fixed for April deliveries,of puddled 
iron, nor is, there mu¢h to sell. Makers of unmarked bars 
are able to get a premium on the £26 10s, basis, _In one or 
two special cases an advance is obtained on that figure, 
but these.do not affect. the market. level. The great 
desideratum in the sales of all materials is early delivery. 


figures. Lancashire bars for the nut and bolt. industry 
have been advanced £1, making them £27 f.0.t. ‘Warring- 
ton... Some South. Staffordshire.millowners quote £27 
delivered in, the district, but a £26. 10s.- basis is more 
general. Demand runs largely on. seven-sixteenths, half- 
inch, and five-eighths sizes.. The quotation, for Stafford- 
shire hoops is now £34 10s., and for strip £33 10s. A great 
deal of business had to,be postponed to-day——-Th y-- 
in, Birmingham owing to, exact. selling prices not being 
ascertainable. Meantime business is done conditionally, 
@ method unsatisfactory alike to producer and customer, 
especially where buyers on their part haye to contract at 
firm ..prices. Galvanised..sheets have, appreciated, the 
quotation, being £54 to, £55. It is, hoped to start a few 
additional mills next week. Black sheets fetch £45 up- 
wards, The abnormal conditions, under which trade is 
now being carried on,could not be better illustrated than 
inetituting the;comparison between the foregoing rates 
and the £12 to £14 per ton which was the price at which 
galvanised sheets, mostly commanded in pre-war times. 
With facts such as these in front of the market it is difficult, 
if not, indeed i ible, to get away from the persuasion 
that there is a terrible amount of profiteering going on at 
date on our iron and steel exchanges. 


Ironworkers’ Wages Advance 15 per cent. ' 


Second only in importance to the quarterly 
meeting itself is the cireumstance this week that iron- 
workers’ wages have advanced another per cent., or 
5 per cent, more than in the North of d, Puddlers 
thus become entitled to 13s. 6d. per ton plus 190 per cent., 
and this advance applies to the iron trade in all the follow- 
ing :—North and South Staffordshire, Shropshire, Lanca- 
shire, South Yorkshire, Derbyshire, Cheshire, and North 
and South Wales.. The average net, selling price for the 
months of January and February for the: seventeen firms 
under the Midland Iron Trade Wages Board, upon whose 
experience the sliding scale is based,,was £25 13s. 7d. per 
ton, an increase of 30s. 9d..over November and December, 
1919. Plates and sheets show the largest proportionate 
rise, the price being £28 Is., against £25 19s. Bar iron 
has risen by 28s. 6d. to £25 10s., angles and tees by nearly 
268. to. £26 10s.,.and hoops and strip by 37s. to £25 17s. 
The output has fallen by 1000 tons under the sliding scale, 
the ** make” for January and February being returned 
as 26,219 tons, against 27,224 tons in November and 
December last year. It was obvious at the quarterly 
meeting that the new demand of the iron and steel workers 
for a wage minimum, as mentioned in this letter a fort- 
night ago, is causing some concern. Through their repre- 
sentatives on the Wages Board they have, as I previously 
stated, made application for the merging of the war bonus 
into a minimum of 28s. per week plus the sliding scale. 
This would involve a considerable advance in selling costs, 
and simultaneously comes a complaint by the chairman ot 
the Wages Board of the serious effect of the operation of 
the eight-hour day on output, at a time, too, when the 
whole world is crying out for iron and steel. The new 
wages demand will be submitted to a national conference, 
at which the whole problem will come under review. 


The Raw Iron Trade. 


The outlook is rather more hopeful as regards 
supplies of pig iron, coke being less difficult to obtain with 
the regularity necessary to maintain production. But 
smelters explained at the quarterly meeting this week that 
they were not able to make much impression on - 
lated arrears. Consumers who are under pressure to supple- 
ment their usual supplies are ready to buy almost. without 
reference to price if early delivery can he guaranteed. 
The April price advances, as previously announced, amount 
to 7s. in the case of Northamptonshire irons and 3s. in 
the case of Derbyshire. Some Derbyshire houses have 
put 7s, on their lists over and above the 5s. added at the 
beginning of March after the advance of coke.. The 
amount of the April advance on South Staffordshire 
makes is 7s. 6d. Sellers to-day—Thursday—were very 
cautious in accepting business, while some, declined book- 
ings altogether in view of the prevailing uncertainty as 
to fuel costs. Furnaces are booked forward in most cases 
from three to four months. Six additional furnaces were 
put into blast during last month. Three of them were in 
South Wales. Another furnace is soon to be started by a 
large Northampton firm. The demand, however, calls 
for many more furnaces. Basis quotations at date stand 
at :—South Staffordshire part-mine; forge iron, 222s. 6d.; 
No. 3 foundry, 230s.; Northamptonshire forge, 194s. 6d.; 
No. 3 foundry,’ 199s. 6d.; No. 2, 202s.; No. 1, 204s. 6d.; 
Derbyshire grey forge, 208s. 6d.;\ No. 3 foundry, 216s.; 
No. 2, 221s.; No. 1, 226s. net at makers’ works. 





Scrap Iron. ° 


Cast scrap is scarce and is appreciating in con- 
formity with the price of pigs. Heavy machinery scrap 
realises as much as £10 10s, delivered. Wrought iron 
serap, likewise in active demand, varies widely in. value 
according to grade. A figure round about £10 10s, is 
required in some cases; on the other hand, business is 
negotiated at as low a price as £9 10s. 


American Steel for the Midlands. 


News was received at the quarterly meeting in 
Birmingham of transactions with American producers of 
iron and steel. Birmi merchants have arranged 
contracts for the supply of. billets, steel bars, wire rods, 
&c., for autumn delivery. The United States prices offer 
little advantage as compared with those of the British 
material. Steel bars for shipment in July, August, and 
“caer are quoted at £27 c.i.f. Liverpool. This is 
below the rates being asked for home material, and the 
probabilities are that the latter will go higher still. Numer- 
ous inquiries are arriving in the Midlands from France for 
all kinds of steel required for reconstruction. The French 
are vigorously. restoring their destroyed. towns, but are 





badly handicapped for lack of material. It is impossible 
for this country, however, to handle the amount of busi- 
ness offered, Mild steel billets are quoted in Birmingham 
this week at £24 to £25 per ton, and sheet bars are in the 
neighbourhood of £30. Business in joists is reported at 
£24 to £26, although the official basis is £21 10s. Other 
prices ate :—Hoops, £34 10s.; angles, £21 10s.; tees, 
£21 10s.; joists, £20 10s.; ship, bridge, and tank plates, 
jin. and upwards, £24 5s.; boiler plates, £27 10s. at makers’ 
works, 


Profit-sharing and Strikes. 


The annual meeting of Alfred Hickman, Limited, 
was notable for the remarks of the chairman—Mr. Edward 
Hickman—respecting the company’s profit-sharing scheme 
and also concerning the effect upon output of industrial 
strikes in other parts of the country. Mr. Hickman 
remarked that twenty thousand five hundred 6} per cent. 
cumulative and participating preference shares had been 
issued to the employees of the company in accordance 
with a resolution passed last year. At first the employees 
were rather diffident and anxious to know what the first 
results of this experiment would be. He thought that 
when they found they were to receive a substantial divi- 
dend, in addition to their 6} per cent., the balance of shares 
would be taken up freely. “The limit of such shares had 
been fixed at 50,000, and in no case could an employee 
take up more than 1000 shares:’°It°was a matter of 
gratification that. a considerable number of the work- 
pore had taken up their full quota of the shares. 

ferring to the serious effect upon production of industrial 
strife, Mr. Hickman emphasised the fact, that the key to 
successful manufacture was continuous working. Large 
stocks of raw material must be kept for that purpose. He 
was sorry to say they had been prevented from contintious 
working by causes outside and entirely foreign to their 
own control and management... The late railway strike 
had caused an entire stoppage of the whole works for 
fifteen days. The Yorkshire colliery strike also exercised 
a retarding effect. During the first six months of the 
year they had practically. the same make of crude steel 
as in the first six months of 1918, but in the last six months 
of 1919 they made over.19,000. tons less crude steel than 
in the last six months of 1918. That was a serious loss, 
and was entirely caused by the trade disputes which had 
gone all over the country, over which they had no control 
and in which they had no voice. It was satisfactory that, 
notwithstanding those drawbacks, it had been possible to 
declare the same dividend as last year, viz., 15 per cent., 
that distribution being all the more gratifying since it had 
been paid on an increased capital. 


Engineers’ Position and Industrial Courts Conclusions. 


Easter has passed after all without a strike—at 
any rate without any general strike in any industry that was 
vital to the life of the country—and the prospect for the 
immediate future is more promising as far as the great 
industries lately threatening trouble are concerned. 
Midland manufacturers agree with Sir Robert Hadfield, 
of Sheffield, that although the labour horizon is not alto- 
gether free from clouds, it has undergone a distinct change 
for the better. In these circumstances it is just now being 
pointed out here that an unusual amount of interest centres 
round the direct opposition of the principles relating to 
the rights of labour presented by the recent views of the 
Industrial Court dealing on the one hand with the claims 
of certain of the engineers, and, on the other hand, the 
judgment of the Industrial Court which has just had before 
it the dockers’ award. The engineers’ award declared in 
so many words that the prosperity of any industry and 
the material welfare of the worker in it must rise and fall 
together. But the dockers’ judgment argues an equally 
clear assertion that no man must reeeive a wage which 
would leave him on the “ poverty line.”. The engineers, 
we are reminded, were plainly told that. the cost of living 
must no longer be permitted to settle their rate of wages. 
But they were not told they had an indefeasible right to a 
‘“ living wage’ plus something further to keep them in 
comforts and maintain their-self-respect, as, was distinctly 
implied in the dockers’ judgment. The engineers were 
informed that their wages, must be regulated by the 
economic value of their labour as acertained by the con- 
sideration of the value of their handiwork on the open 
market. The two awards imply, it is this week being said, 
an importaat practical distinction between the engineers 
and the dockers. The wages of the engineers must 
taken out of whatever may be paid for the goods they pro- 
duce. If the goods do not sell, either because they are 
ill-made or because they are too dear, the wage fund 
vanishes. The services of the dockers may be valued at 
practically any figure. They will still be in demand, no 
matter what. figure—in reason—is placed upon them. 
Whatever importance, however, may attach to this 
practical consideration, it does not dispose of the problem 
presented by the opposition of the principles with which 
I start, and it would not be surprising if some of the labour 
leaders amongst the engineers of the kingdom raise the 
question of the less advantageous position which, in the 
face of the Industrial Courts’ judgments, skilled engineer- 
ing labour occupies. compared with the economic conces- 
sions given to the manual work of the dockers. 


Miners’ Ballot on Government Offer. 


Subsequent, to executive meetings and delegate 
conferences, the branches in this part of the kingdom of 
the Miners’ Federation are being advised as to the attitude 
they should adopt in the ballot towards the Government's 
wages offer as an alternative to striking for the full flat 
rate of 3s. per shift increase. The North Staffordshire 
Miners’ Executive has decided to advise its members to 
accept. After hearing an explanation from Mr. J. Baker, 
miners’ agent, a mass meeting of Cannock Chase miners 
also voted for acceptance, only four voting against. Mr. 
Baker declared that the terms were not a Government 
offer, but that they had been “‘ wrung out of the Govern- 
ment.” At the same time he strongly advised the men 
to close with them. The Warwickshire miners are like- 
wise to be recommended by the executive of the Warwick- 
shire Miners’ Association to ballot for acceptance. The 
executive definitely states that it considers ‘that the men’s 
interests will be served by avoiding a strike at this stage.” 
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In the Black Country the leaders have pointed out to the 
men that, according to the figures of the miners’ own 
accountant, there is a loss of 10d. per ton on all home- 
consumed coal, and that throughout the country the carry- 
ing out of the Government’s offer would, within about a 
million pounds, swallow the whole of the profits, approxi- 
mately £37,000,000, which is being made on export coal. 
They consider it will be a sorry day for the Federation if, 
as a result of the ballot, there should be the requisite 
majority in favour of a strike. The Black Country officials 
consider as “ exaggerated’ statements that they allege 
are being made as to the earnings of the miners. ' ‘No more 
than 10 per cent. of the miners in South Staffordshire are, 
they state, engaged on tonnage rates, the remainder being 
day-rate workers. Including the war wage and the 
Sankey award, the rates now operating are lds. 10d. per 
day for pickers-in, the highest class of workers; 14s. 1d. 
for pikemen, the second class; 12s. 3d. for loaders; and 
corresponding decreases for the lower class of workers. 
I may recall, in conclusion, that Mr. Frank Hodges, the 
secretary of the National Federation, estimates that under 
the Government’s offer the miners will secure an additional 
£31,000,000 a year. He points out that the difference 
between this amount and the £43;000,000 which would be 
the cost of the full demand is so comparatively small that 
a strike would be quite unjustifiable. 


Progressive Coventry. 


Coventry continues to progress, and weil it 
deserves to, for a more “ live” and truly advancing engi- 
neering centre does not exist in the kingdom to-day. It 
is with unalloyed pleasure that I learn this week that it 
has now been definitely arranged that the King’s second 
son, Prince Albert, will next June perform the opening 
ceremony of the handsome new Council House, which has 
been built by the municipality. The affair will probably 
take place about June 12th. 





LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tye iron and steel markets continue to be very 
strong, and without any indication that prices are likely 
to recede during the summer. It does not appear that 
there is any progress being mace in the much-needed work 
of increasing the output. In the Midland iron trade, for 
instance, it is shown that despite the temptation of large 
profits the total of production has been less during the 
last two months than it was before, although the average 
prices which are used to determine wages under the 
sliding scale -have been so much better that the wages 
in April have to be raised by 15 per cent. There are 
doubtless, very many difficulties in the way of increasing 
production, not the least amongst them being lack of 
sufficient raw material and irregular deliveries of fuel. 
As we write, the markets generally have not recovered 
from the Easter recess, which has been more extended 
than usual, but the general condition of the market here 
will not be less active than it was before Easter when 
business is resumed fully towards the end of the week. 


Metals. 


It is rather too early yet to see whether a sharp 
upward movement in copper is to be anticipated during 
the present month. The tone of the copper market has 
been fairly good for about a week, but we cannot yet say 
that any systematic attempt to inaugurate a great bull 
campaign is in evidence. If this be in contemplation the 
preliminary work of shaking out all weak holders is 
probably completed, and the bull movement could start 
now from a comparatively low level, for no one can think 
that £110 per ton for standard copper is a high price in 
these times; it is certainly no higher than £60 or £65 
per ton would have been before the war. There are one 
or two circumstances which suggest that a larger con- 
sumptive demand for copptr will show itself during this 
summer. One of them is that a great deal of engineering 
work has now arrived at the stage when the use of copper 
and the allied metals comes in. How far this demand 
may be discounted by former preparations while the 
ordinary work was held up through the lack of iron 
castings one cannot say ; but the demand for copper will 
no doubt improve in the Manchester engineering district. 
Then there is the Central European demand yet to be 
dealt with, and apparently this is only waiting for the 
arrangement of satisfactory financial conditions. A new 
Copper Finance Corporation is reported ‘from America, 
which is designed to deal with Central European im- 
pecuniosity ; and if this gets to work soon it may make all 
the difference to the demand for American copper. Not 
much variation has been made in the prices for manu- 
factured copper and brass tubes, but these materials have 
been a little cheaper lately. Strong sheets were quoted 
at £166 per ton, flat bottoms at £172, and solid drawn 
copper tubes at Is. 93d. per Ib. (£198 6s. 8d. per ton). 
Solid drawn brass tubes Is. 6}d. per Ib., and condenser 
tubes Is. 9d. One does not pretend to understand why 
such prices for tubes should be exacted, for one: utterly 
declines to believe that it can cost £32 per ton more to make 
copper tubes than to make copper sheets, or £28 per ton 
more to make condenser tubes than to make locomotive 
tubes. There are other absurdities in the manufacturers’ 
lists, but I forbear to comment upon them. Tin has 
been recovering to a certain extent from depression, and 
altogether about £20 per ton has been regained, but the 
market keeps in a very unsettled condition, and it is very 
difficult to say what is likely to happen. A fresh buying 
movement in America is expected, but it is noticeable 
that the premium or “‘ contango” in forward tin has 
been lessening until it has disappeared, so that it is evident 
that the market is not very sure about higher prices 
later on. Lead and spelter both seem to be rather on the 
quiet side now, but perhaps the reduction which took 
place in their prices has been enough for the present. 
We have not yet heard any very satisfactory news about 
the Australian supplies of lead, and if they are to be 
curtailed right through the year by the obstinacy of the 


strike at Broken Hill one does not see that the world 
supply of lead can be any more than will be required, 
especially if, after all our delays, the building demand 
should come on before the end of this year. Zinc sheets 
remain much as they were at £81 to £82 for English and 
boiler-plates at £73 to £74. 


Pig Iron. 

The market here for foundry iron is very inade- 
quately supplied, and there are but few sellers. One met 
with a little Derbyshire No. 3 which might have been 
bought at £10 17s. 6d. on trucks at the furnaces, or, say, 
equal to £11 5s. per ton delivered here ; but most sellers 
of Midland foundry iron expected to get fully £11 10s. 
delivered, and there is talk of £12 for common iron in the 
future. Scotch iron was rather'scarcer than common 
iron, and it is not easy to say exactly what would have to 
be paid, but probably near £14 per ton delivered. The 
Scotch furnaces can, of course, get more for their iron 
if they accept the business offered them by exporters ; 
and the same may be said of the Cleveland makers. With 
regard to future prices, there is the question of fuel to 
be considered, ptt that is a very doubtful ent for it 
may not be wise politically to eg: she fuel prices down 
by the expedient of making the mch pay extra, and 
if a change in policy be resolved upon no one can say what 
advances here might have to be submitted to. Hence 
the future of pig iron prices is particularly uncertain. 


Steel. 


There is no very definite change in finished steel 
prices yet, but a further advance is talked about, and 
meanwhile quotations remain irregular. Probably steel 
bars could not be bought now at much under £26 10s., 
and one notices that the works do not care to take any 
orders from outsiders, preferring to keep all their product 
for their regular customers. 


Scrap. 

There has not been much business reported in 
the scrap market this week, and buyers seem to be holding 
back a little ; but dealers are fairly confident of a coming 
advance in most sections of the market. Consumers of 
heavy wrought scrap: still offer only £10 5s. delivered, 
but they are not getting so much as they require, and the 
profit in finished iron at £26 to £33 per ton made from 
heavy scrap bought at £10 5s. is rather tempting. ‘The 
demand for cast scrap has not set in again yet, and the 
best qualities could have been bought this week at £9 10s. 
per ton. Heavy steel melting scrap is more firmly held, 
and some sellers here were wanting £10 per ton for it ; 
but a fairly large quantity was available at that price 
and perhaps at a little less. 


The Engineers’ Club. 


The annual meeting of the Manchester Engineers’ 
Club was held on the 23rd ult., when Mr. Daniel Adamson 
was re-elected president for the ensuing year. Mr. T. 
Owden O’Brien and Mr. H. Richardson were re-elected 
hon. treasurer and hon. secretary respectively. Four 
new members of committee were elected to fill the places 
of the retiring members. The new members of committee 
are Messrs. F. C. Hunt, Eva, F. Nasmith, and Taite. 
Mr. J. 8. Webb is the new chairman of committee. The 
committee has reluctantly decided to close the membership 
list for the present owing to the limit of accommodation 
of the present premises having been reached. 


Manchester Association of Engineers. 

The sixty-fourth annual report of the Man- 
chester’ Association of Engineers states that fifty-eight 
members and six associate members were elected during 
1919, and the total number of members and associate 
members on the roll now amounts to 758, compared with 
722 in the previous year. During the year 1919 the Tool 
Steel Research Committee again received the support 
of the Department of Scientific and Industrial Research, 
and has continued its investigations on lathe-cutting tools 
in accordance with its original programme. Most of 
the difficulties experienced in carrying out this work in 
preceding years have been removed, and a considerable 
amount of work has been accomplished. It is believed 
that the results of these tests will be of considerable value, 
and it is hoped that a report will-be presented to members 
of the Association at an early date. The Committee 
again expresses its appreciation of the continued generosity 
of Sir W. G. Armstrong, Whitworth and Co., Limited, in 
supplying steel for these experiments. 


The Holidays and the Tramway Strike. 


Although nominally the Easter holidays ter- 
minated on Monday night, the unauthorised strike of 
the tramway workers in Manchester and Salford was the 
cause of an extension of the holiday amongst a large 
number of the workers in all the local industries; In 
Manchester alone some 5000 and in Salford 1000 tramway 
workers are affected, and as their action is ‘‘ unofficial ” 
the strikers will be debarred from payment by their union. 
The tramway authorities are taking a firm stand in the 
matter, and will not entertain a local settlement, as this 
would be unfair to the other members of the Joint In- 
dustrial Council for the Tramway Industry, all of whom 
are pledged to accept the terms of the compromise which 
was arrived at on Wednesday of last week. Public feeling 
is distinctly against the tramway workers in this case, 
for it is felt, and rightly so, that if every time there is 
a dispute as to wages or conditions of employment the 
employees are to strike and inflict the maximum incon- 
venience on the public, collective bargaining is reduced 
to futility. In the meantime the strike is having a ser:ous 
effect on the output of the local engineering industry at 
a time when matters were beginning to promise a brighter 
outlook. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There has been no cessation of activity in the 





hematite pig iron trade industrially on account of the 


Easter holidays, and the whole of the twenty-two furnaces 
blowing have been actively employed in North Lancashire 
and Cumberland. For a few days the consumption of 
iron in local steel works has been eased down, but that 
state of affairs is only temporary, as is usual at holidays, 
and the iron made ready use as soon as it can ‘be 
sent away. The demand for iron at present is exceedingly 
brisk allround, There is not much business being done just 
at piers but the market may be brisk again at any time, 
and there is prospect of a very busy state of affairs for 
some time to come, and much more iron will be wanted 
than can be produced under existing conditions. Every 
effort is to be made to expand operations as circumstances 
will permit. Prices are firm, with mixed numbers of 
Bessemer iron at £13 5s. per ton net f.o.t., and special 
brands are at £14 5s. per ton net. : 


Iron Ore. 


The demand for hematite iron ore is exceedingly 
brisk, and although a good tonnage is being raised it is 
not sufficient to cover the whole of the wants of local 
smelters. Outside users get little or no ore from this 
district. The use of foreign ore continues to be heavy, 
and recently large arrivals me been noted at the port of 
Barrow. Prices are firm, with native qualities at 52s. 6d, 
per ton net at mines and Spanish ores are at 62s. 6d. per 
ton delivered. 


Steel. 


There has been industrial quietness in the steel 
trade on account of the holidays, but all will be in full 
swing again at any time now. The demand for steel 
continues to be good for most sorts. ‘Rails are the chief 
trade, and heavy sections are at £21 5s. to £22 5s. per ton, 
with light rails at £22 10s. to £23 5s. per ton, Billets are 
a steady business at the advanced price of £17 per ton, 
and ship plates are at £22 and boiler plates at £28 10s. 
per ton. ‘ 


Shipbuilding and Engineering. 


These trades are becoming very busy in most 
departments. The ship construction is being laid down, 
and the engineering shops have a good programme of 
work before them. The making of heavy oil engines is 
& most important feature at the present time at Vickers’ 
works. The fitting-out berths are busy. 


- Fuel. 


The demand for coal is brisk, with good steam 
sorts at 36s. per ton delivered and domestic coal is still 
in full demand, and short supply at 38s. 6d. to 42s. 6d. 

r ton delivered. For coke there is a brisk request, and 
Fast Coast sorts are at 65s. per ton delivered to West 
Coast furnaces. 





SHEFFIELD. 
(From our own Correspondent.) 


The Easter Holiday. 


Tuts has been little better than half a week so 
far as the works are concerned, because, although many 
firms did everything possible to curtail the Easter holiday, 
it was realised that the week would be well advanced before 
operations could be said to have been fully resumed. The 
greatest influence toward an early return to work was the 
cold and tiroken weather ; otherwise it is doubtful if much 
could havi been attempted this side of Monday. In many 
instances [he men worked Good Friday-—-which is not. at 
all unusudl in these parts—commencing the holiday on 
the Saturijlay ; but managements are hoping that con- 
ditions will permit of-big turnovers between now and the 
Whitsuntijle break, for on all hands business is amazingly 
heavy and pressing. Sir Robert Hadfield, I notice, and 
some of the other industrial leaders here, are taking a 
much more optimistic view of the attitude of labour ; 
but whilst the greatest. respect is due to such opinions, 
one would prefer to see a little clearer evidence of any 
striking improvement in the outlook. So far as I am able 
to observe, it seems fraught with a considerable degree of 
anxiety yet. 





Motor Steel. 


_ Next to the production of railway and tool steel, 
the manufacture of motor steels is probably the most 
active line here just now. Firms specialising in case- 
hardening steel appear to be doing an enormous business, 
with sufficient orders already booked to last for many 
months, if not for a year or so. In addition, there is a 
variety of special.st made for.other.purposes during 
the war and now being diverted to use in the construction 
of automobiles. Hadfields, perhaps, presents one of the 
most interesting examples of that kind. In one; of my 
previous letters, reference was made briefly to the com- 
pany’s meeting,’ at which the capital was raised from 
£2,000,000 to £2,500,000. I may, perhaps, be permitted 
to revert to the meeting in.order to show what the com- 
pany proposes to do in the matter of motor steel, because 
the extra capital is chiefly designed for the purpose of 
covering an interchange of shares with the Harper-Beéan 
combine, u the directorate of which Major A. B. H. 
Clerke, of Hadfields, has a seat. Speaking of the great 
variety of special steels made by the latter concern prior 
to and during the war, Major Clerke said they included all 
those normally classed as automobile steels, though the 
uses to which they were put in his firm’s own trade were 
decidedly more drastic than those demanded in the motor 
car of to-day. “* It was thus only natural,” said Major 
Clerke, “‘ that when the Armistice left us with a large 
surplus manufacturing capacity of these steels we should 
take steps to put them on the market for motor car work, 
and it was to provide an immediate outlet sufliciently 
large to enable us to handle it on the seale to which we 
are accustomed that we made our agreement with the 





Harper-Bean Company.” 
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Transport Problems. 


It may be recalled that in a recent letter I men- 
tioned that the Chamber of Commerce had drawn the 
attention of the Ministry of Transport to the fact that the 
railways were not carrying out ‘the instructions of the 
Ministry regarding the manner of applying) the incréased 
traffie rates. At the meeting, the other day; of the 
Council of the Chamber it was decided, since the Ministry 
had expressed its inabilityto move inthe matter—a 
position which, the Chamber considered, reflected no credit 
upon, the Minitt —seipotesit point.with the railway 
companies themselves. With this question steel manu- 
facturers are particularly~concerned, as the companies’ 
differentiation in, the:application of the higher rates bears 
heavily upon them. Another matter discussed by the 
Chamber had reference: ‘to the nayigation*of the: ¢anal 
which gives Shetfield a waterway to the sea through the 
Humber, which direct.y affects the large steel interests, 
because under norma! conditions considerable quantities 
of pig iron, steel billets, and manufactured goods, beside 
minerals, pass regularly inwards and outwards by way of 
the canal. Latterly efforts have been made to increase 
the usefulness of the waterway, and there has been some 
talk of placing a fleet of fast motor barges on it, That, 
indeed, might have been done by now, but for the difficulty 
of bank erosion through the wash which such vessels would 
create, it being realised that something would first have 
to be done to strengthen the banks of the canal. In the 
meantime there is a strong feeling that, even with the 
slow-moving boats, greater use should be made of the 
canal, but inquiries instituted by a joint committee of 
the Chamber and the Sheftield Development Committee 
revealed the fact that, in a measure, the restrictions of the 
Canal Controller were standing in the way. For instance, 
whilst the Corporation can pay its labourers 63s. a week 
the canal company is only allowed to offer 54s. per week 
to labourers, who consequently are hot attracted. The 
‘Tra'fic Committee of the Chamber is to urge the Controller 
to remove his restrictions. 


The City Engineer. 


After more than thirty years’ service, Mr. Charles 
F. Wike has just retired from the position of city engineer 
of Sheffield. Mr. Wike, who was previously deputy 
borough surveyor of Leicester, is held in high esteem in 
Sheffield, where he has carried through a long series of 
important engineering undertakings. On the advent of 
the electric tramcar he reformed the permanent way, 
constructed the overhead fixtures, and supervised the 
widening of many of the main thoroughfares, involving 
an expenditure of two or three millions sterling. He 
improved and reconstructed the sewer system and, in the 
days when his office included the duties of city architect, 
Mr. Wike was responsible for the construction.of public 
baths, destructors, hospitals, libraries, police stations, and 
tram sheds. He prepared a town-planning scheme of 
4250 acres, carriea out three large boundary extensions, 
laid out most of the city’s parks and installed a new sewage 
disposal works on the biological principle; which dealt 
with a maximum flow of 64,500,000 gals. per twenty- 
four hours. These are just a few of the more prominent 
works carried out by Mr. Wike ; but, by a curious lapse 
of Sheffield’s usual practice of generously recognising the 
services of those who have helped to make the city what it 
is, the city engineer’s retirement was apparently being 
allowed to pass almost unnoticed. That, however, was 
a little too much for the citizens, from whom has now come 
a spontaneous desire to express in some tangible form 
their deep appreciation of the services given to the city by 
Mr. Wike during the best. years of his busy life. 


General Conditions. 

This being a week deeply bitten into by the 
holiday, conditions show no change of note from a business 
point of view. It will be Monday, doubtless, before the 
machinery is fully running again, though in many instances 
the Easter break was rigidly kept to a couple of days, 
even Good Friday being worked, as already explained. The 
respite hase only added to the accumulation of orders, 
which are now held in extraordinary volume by individual 
firms. In some quarters it is believed that this condition 
of things will persist for three years at least, but other 
manufacturers hold the opinion that such a belief is 
dangerous in view of the possibilities of the revival of 
continental and American competition at a very much 
earlier period than that. There, are still)a good many 
works extensions in progress, and I notice that Mappin 
and Webb, the well-known cutlery and silver people, are 
erecting what promises to be the largest works of the kind 
in this country. Mappins have just concluded an exceed- 
ingly successful year and, I am told, actually have orders 
in hand sufficient to keep their operatives busy for the 
next two years. It is one of the comparatively few firms 
that manufacture for their own trade entirely, having 
large businesses in France, Canada, Australia, the Argen- 
tine, and Brazil, At the moment of writing the result 
of the arbitration in the cutlery industry is still unknown— 
a fact which is causing unrest among the workers—and 
in the silver trade a ballot of the workers is expected on 
the question of whether or not the employers’ offer of a 
12} per cent. advance-—-25 per cent. was the workers’ 
original demand—should be accepted. In trade union 
circles much interest has been shown in the decision of the 
Federated Trades Council and the Trades and Labour 
Council to amalgamate. Labour's demands and the 
generally high eost of production i 6~ to have influenced 
the profits of Vickers Limited, which for the past six years 
has permitted an annual dividend on the ordinary shares 
of 12} per cent. tax free, but which for 1919 permit of a 
distribution of 11} per cent. tax free—up to 5s. in the 
pound. The Wharncliffe Silkstone Colliery Company, 
Limited, which claims that its pits are situated in one of 
the richest coalfields of Yorkshire and has declared a 
20 per cent. dividend, has just brought into operation 
some of the coke ovens it has had under construction fora 
few years. Newton, Chambers and Co., Limited, decided 
at @ meeting the other day to carry out the proposal to 
form a new company to operate the firm's fine coke ovens 
and by-product recovery plaxt, and Sheffield Steel Pro- 
ducts, Limited—the Templeborough concern—has declared 
a dividend of 10 per cent. as the result of its first year’s 





working, and proposes to raise its authorised capital from 
£1,000,000 to £2,000,000, of which 500,000: £3 uewsshares 
are Ra be offerei to existing holders at a premium of Is. 
each: nbverra se : ' . | 


Iron, Steel, ‘ahd Coal. 


There is nothing much being done in these markets 
this week, but manufacturers. are watching the colliery 
outlook with anxiety.. Consumers of iron who have not 
contracted well ahead find buying a difficult matter, as 
many makers are said to have closed their books’ for the 
time being. Derbyshire foundry iron is at £11 7s): 6d. 
delivered, with basie at 12s. 6d: more than that ; but few 


makers are quoting; all contracts being made subject to |. 


the price ruling on day of delivery. ‘io secure delivery 
considerable premiums upon ordinary ‘prices are freely 
offered. East Coast hematite is £13 at furnaces for mixed 
numbers, and Yorkshire bar iron is now £27 10s. for 
“Crown.” Soft basie wire rods are quoted at £31 10s., 
and basic billets are £22'10s., though it is doubtful if busi- 
ness could be done at less than at 30s. to 40s. above that 
minimum. There’is no change in the prices of coal and 
coke, and the market’ remains much the same as pre- 
viously reported; except’ that pressure for supplies seems 
to be increasing. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Conditions and Holidays. 

THE great activity which has characterised the 
staple industries in the North of England shows no signs 
of abatement. A constant increase of pressure is being 
experienced, especially in the iron and steel trades, which 
are almost overwhelmed with work. Every effort is 
being made to increase outputs, but the handicaps are 
great. There is a great shortage of raw materials, par- 
ticularly coke, and the railway congestion is another 
obstacle. Everything is once more in full swing after 
the holidays, which afforded a valuable opportunity of 
overhauling plant. In the majority of cases the holidays 
were confined to Monday and Tuesday. 


Cleveland Iron Trade. 


Business in Cleveland pig iron has been quiet in 
consequence of the holidays, but the tone of the market 
continues exceedingly strong. The scarcity of iron con- 
tinues to be very marked, while the demand is very heavy. 
The vexed question of inadequate rolling stock is still 
prominent and deliveries are retarded in consequence. 
There has been some slight improvement, but still much 
remains to be done to keep trade moving at the pace 
desired. Arrangements are well forward for the applica- 
tion of the allocation system to Scotland, and consumers 
beyond the Tweed have all been notified of the necessity 
of obtaining allocations from their local committee before 
they can hope to obtain supplies. The greater proportion 
of the iron sent to Scotland is now going by sea. It is a 
more costly mode of transport, but the railway position 
is so difficult, and it is a case of sea transport or nothing. 
Quotations for Cleveland pig iron are maintained. For 
home consumption No. 3 G.M.B. and the lower. qualities 
command 200s. per ton, with No. I at a premium of 12s. 6d., 
whilst in all cases a further 5s. is added to arrive at the 
price to the Allies. No. 3 at 280s., No. 1 at 292s. 6d., 
and siliceous iron at 297s. 6d. are a few recent prices paid 
by neutrals, but it is obvious that such figures are pro- 
hibitive and are only paid in the case of direst need. As 
all the iron produced can be absorbed at home, many 
makers are not inclined to worry over the foreigner. But 
that is a short-sighted policy. We have need of a big 
overseas trade, and with an increased production this 
export trade would offer a golden harvest. 


Hematite Pig Iron. 


The demand for East Coast hematite pig iron 
is heavy and insistent, and the prospects are that this 
state of affairs will continue for some considerable time. 
The steel works account for the bulk of the output and are 
likely to draw heavy supplies over a long period. At 
the present time an increased output would be a welcome 
boon to the trade. Mixed numbers readily command 
£13 per ton for home consumption and £13 5s. for export 
to the Allies ; but it is difficult to quote a price to: neutrals, 
no business being reported owing to the lack of iron. 


Iron-making Materials. 


The foreign ore trade is in a state of uncertainty. 
For example, whilst Scandinavian freights are rising, 
Mediterranean freights are falling. Moreover, there is a 
wide divergence of views as to values as between buyers 
and sellers, and neither appear anxious to do. business. 
Best Rubio ore might be put at about 51s. and Bilbao 
freights at 35s. to 36s., which would make the price c.i.f. 
in' the Tees 69s. to: 70s. per ton. Coke is very scarce, 
but now that exports are being prohibited the position 
promises to become much easier. Ordinary blast-furnace 
kinds are at 55s. 6d. at the ovens, better brands 58s., and 
foundry coke 63s. 


Manufactured Iron and Steel. 


Tae Raster stoppage at the majority of the works 
produeing finished iron and ‘steel was of brief duration, 
operations being suspended on Monday and Tuesday only. 
The demand for supplies is absolutely unaffected. by the 
recent advances in price. Indeed, in many instances 
more than the minimum would be paid to get supplies. 
Consumers seem to think that letters are useless, and they 
are sending officials round to the works to make personal 
pleas for supplies.. Although still far below requirements, 
deliveries appear to be somewhat improved. Possibly 
the long-continued pressure upon the Ministry of Trans- 
port and the railway officials for improved ,transport 
facilities is bearing fruit. At all events the position is 
slightly easier. The current minimum home’ quotations 





are :—Rounds and squares, 3in. to 5}in., £22 2s. 6d.; 
fin. to 3in., £24; flats, 5in. to 8in., £22 5s,;,.over78in., 
£22 15s.; 1}in. to 5in., £24; angles, 4-ton lot minimum, 
£21 1081; tees, £22 108. ; joists, 4-ton'lot minimum, £21 10s.; 
heavy steel ‘rails, £21,  fish-plates* and sl rs, £26); 
ship; bridge,‘and tank plates, £22 ; boiler plates, £28 10s.; 
packing steel, parallels, £18 5s.; packing steel, tapered, 
£22 10s.;' steel strip and hoops, £27 10s.;\ common iron 
bars, £26; soft steel billets, £22 10s.; hard steel billets, 
£23 108.; corrugated galvanised sheets; up to £56; black 
sheets; £45;° In many instances’ export rates are higher 
than home quotations and all are subject to negotiation. 


Realised Prices of Manufactured Iron. 


The report of the accountants to the Board of 
Conciliation and Arbitration for the Manufactured Iron 
and Steel Trade of the North of England shows that for 
the two months ended February 29th the firms affiliated 
to the Board sold 7262 tons, as against 7351 tons in the 
preceding two months. The average net selling price 
works out at £23 Ils. 3.79d. per ton, as against £22 9s. 
in the previous two months. Under the sliding scale 
arrangement there will be an advance of 10 per cent. on 
puddling and other forge and mill wages. 


The Coal Trade. 


There is very little movement in the coal position, 
which remains as difficult as ever... The market for export 
is to all intents and purposes idle. There is no falling off 
in inquiries, which continue to flood the market from all 
quarters, but the ability to supply is conditioned by the 
quantity of fuel available. The call for the home market 
requirements is very extensive, and requisitioning for 
official and Admiralty purposes seems to grow rather than 
diminish, so that nearly the whole output is earmarked 
for the next few weeks. The volume of shipments is 
steadily dwindling, and as shippers are unable to induce the 
collieries to book their orders they are for the present doing 
scarcely anything except marking time. The position 
has been rendered even more difficult by the lessened 
output owing, to the holidays. There is. considerable 
unrest and dissatisfaction among the trimmers at the 
various coaling ports owing to the very large quantity of 
coal transported inland and to the South by rail, instead 
of by steamer coastwise, which makes the position of these 
highly paid men—for thé present at least—a little less 
affluent. The Central Syndicate of French importers is 


| pleading for a fixed controlled price in the case of all coal 


for France in order to cheapen fuel and reduce the adverse 
exchange against France. It states that the fixed policy 
of the French is to increase the output of the French 
mines, insist upon the delivery of more German coal 
under the Treaty of Peace, and also as far as possible to 
reduce the import of British coal, so as both to lower the 
price and also bring freights to France down. Shipments 
of furnace and foundry coke are now prohibited except 
in very special cases. Gas coke is not included in the 
prohibition order, but will remain a free market for the 
present. Supplies, however, are searce and only oddments 
are to be had for export. . The principal market quotations 
are as follows :—Northumberlands: Best Blyth steams, 
120s.; second Blyth steams, 110s. to 115s.; unscreened, 
100s. to 110s.; best steam smalls, 96s: to 100s.; second 
smalls, 90s. to 94s.; best sereened households, 120s. 
Durhams: Best gas, 110s. to 120s.; second gas, 100s. to 
110s.; special Wear gas, 115s. to 120s.; coking, 100s. to 
110s.; best beehive foundry coke, 130s. to 135s.; patent 
oven, 125s. to 135s.; gas coke, 13s. 





SCOTLAND. 


(From our own Correspondent.) 


Shipbuilding. 

Tue returns for the month of March are disap- 
pointing when compared with those of January and 
February, and as a result the returns for the quarter, 
though better than those of last year, are considerably 
below the level reached in pre-war days. The Clyde out- 
put was eight vessels of 25,315 tons aggregate. There 
seems little doubt, however, that launches are being held 
up through lack of materials, and it may be that, in 
subsequent months, the hopes of a record year, which 
looked favourable in January and February, may yet be 
realised. Chief amongst the launches during March was 
that of the geared turbine steamer Manipur, about 
9000 tons, by Lithgows, Limited, Port-Glasgow, for T. and 
J. Bucklebank, Limited, Liverpool. It is reported that 
another Scotch iron and steel company has been acquired 
by a Clyde shipbuilding concern. The former company 
owned five blast furnaces, the approximate output capacity 
of which in finished steel is about 8000 tons per week. 


Labour. 


Labour unrest, has become avery familiar 
feature, but just at present the industrial outlook seems 
to give more than, usual cause for anxiety. During this 
week the Scottish miners will ballot on the question of 
wages, and it is not too reassuring to find their executive 
recommending non-acceptance of the Government offer. 
This is bad enough, but. when it comes to a threatened 
stoppage of industry through disagreement between rival 
unions the limit seems to have almost been reached, 
Considerable frietion has been caused at a large Scottish 
steel works. between rival unions, where 80 per cent. of 
the workers were, allied to one union and the remainder 
to the other. Failing to agree, and, as a last resort, the 
former intimated to the firm that unless they took steps 
to compel the minority to transfer to the majority work 
would cease. i 


Clyde Oil Tanks. 


It is reported that the Admiralty contemplates 
the expenditure of £400,000 in connection with the 
construction of oil tanks at Dalmuir. 
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Pig fron. 
There is no change in the Scotch: pig iron trade. 

Even with unprecedented prices buyers. are. plentiful, 
Hematite and foundry qualities are in| heavy demand, 
and producers are often at a loss to know. how to-dispose 
of outputs to include the consumers in most. need ‘of 
supplies. Business is becoming still more entirely .a 
home turnover, export having almost ceased to exist. | For 
the very small lots going through prices are exceptionally 
firm. as much as £15 10s. per ton being quoted, for No.1 
foundry f.a.s. Glasgow. 


Finished Iron and Steel. 


Conditions in the steel and iron trades remain 
unchanged. The same overwhelming demand and short- 
_age in supplies continue to exist, and the ever-increasing 
tendency of prices seems quite powerless to stem the tide, 
Shortage of raw materials is curtailing the output of 
finished materials, and shipyards and engineering shops 
are being kept further behind with contracts. Steel bars 
have been advanced.another 40s. per ton, and are now at 
a basis of £28 per ton. Black steel sheets have also been 
raised 40s. per ton, the basis being now £35 per ton for 
5/,,in. f.0.t. makers’ works. In many instances works 
have closed their books in the meantime iii am-éndeavour 
to relieve the congestion, but buyers are taking little 
notice of this, and Continue to press for materials. 
Serap material ‘is also rather scarce, and £10 to £10 5s. 
is obtainable for heavy smelting steel and ‘£10 10s. for 
good heavy malleable, f.o0.t. sending point. 


Coal. 


The shortage in the supply of Seotch eoal is still 
apparent. The household demand is not quite so in- 
sistent, but merchants have plenty of business on hand 
quickly to absorb all deliveries coming forward. Indus- 
trial concerns and public works are taking large deliveries, 
and little opportunity has yet been afforded of laying 
down stocks. The shipping department continues in 
much the same position. Restrictions continue firm, 
and cargoes are almost entirely coastwise. Duff is still bein 
sold at prices varying from 40s. to 42s. 6d. per ton, but 
this stuff is also now under restriction. The aggregate 
shipments for the week amounted to 147,770 tons, eom- 
fered with 143,518 in the preceding week and 131,818 tons 
in the same week last year. Prices are unchanged. 


Cost of Production. 


At the general meeting of one of the Scotch coat 
eompanies, held last week, it was stated that during the 
past year it had cost the eompany £702,000 more to produce 
508,000 tons less coal than in 1914. There had been 
a steady decrease in the average output per underground 
person. In 1915 it was 443 tons, in 1918 401 tons, while 
in 1919 it was 334 tons. The av yearly earnings 
per person were £120 in 1915, £212 in 1918, and £235 last 
year. Variation in selling prices was also referred to. 
In 1914 the company sold its ordinary screened coal at 
12s. per ton for any purpose, while to-day the same coal 
was 18s. 6d. for domestic purposes, 28s. 6d. for industrial 
purposes, 32s. 6d. for coasting bunkers, 68s. foreign 
bunkers, 67s. Allied countries, and 89s. for neutral 
rountries. 








WALES AND ADJOINING COUNTIES. 


(Prom our own Correspondent.) 
Miners’ Wages. 

. THe Executive Council of the South Wales 
Miners’ Federation and a ial miners’ delegate con- 
ference have declared their attitude towards the recent 
Government offer in respect of wages ; it is one of complete 
opposition. In these circumstances it is not possible to 
resist the feeling that the ballot of the coalfield which is 
now taking place will very largely reflect the recom- 
mendation of the leaders, and that although national 
trouble may not be seen, still sectional strife will occur, 
particularly in South Wales. It will be recalled that when 
the executive of the Miners’ Federation of Great Britain 
decided to submit the Government’s offer to the ballot 
it elected to make no recommendation one way or the 
other, this being due to the fact that there was no agree- 
ment among the members of the executive. But in the 
ease of South Wales, where, if the Conciliation Board 
wages agreement were in force, the men would be entitled 
to receive far above a 3s. shift advance, the feeling is much 
stronger against any offer such as the Government has 
made, which is below the original demand of the Miners’ 
Federation of Great Britain, and consequently the execu- 
tive of the South Wales Miners’ Federation at once called 
a coalfield conference and instructed its secretary to 
draw up a memorandum with a view to issuing it to the 
workmen and recommending them to vote against, accept- 
ance of the Government offer. The conference unanim- 
ously endorsed the executive’s memorandum, which action 
was fully expected, and it is only necessary now to await 
the result of the coalfield ballot. It would indeed be a 
surprise if the ballot did not follow the recommendation, 
but that is not likely. The miners have in‘ ballot 
reversed on more than one occasion the decision of a dele- 
gate conference, but that has generally occurred when the 
delegate conference has come to a decision in opposition 
to the recommendation of the Executive Council. “On 
this occasion the Executive Council and the delegate con- 
ference are in agreement, so that the chances are that the 
coalfield ballot will result in a decision not to accept the 
Government offer. It is of special interest to note that 
Mr. Frank Hodges, the general secretary of the Miners’ 
Federation of Great Britain, has advised the miners to 
accept the Government terms, but Mr. Vernon Hartshorn 
takes the opposite view,and says that if the miners do 
accept the Government offer they would receive 1s. 24d. 
a day less than the minimum awarded to dock labourers. 
This fact will probably appeal to the miners more than 
his declaration that the industry is well able to bear it, 
as this side of the question does not trouble the rank and 


THE ENGINEER 


There has been quite an epidemic of strikes, 
lightning and otherwise, -round about this Easter-time in 
various parts of South Wales. , Port. Talbot, docks have 
been idle for a week or more, and trouble between coal 
shippers and their foremen trimmers at Swansea resulted 
in coal shipments at two of the docks being stopped just 
before the vacation. Tramwaymen at one or two of the 
leading centres have indulged in a sudden suspension of 
work at: just the period when the publie make most. use 
of the services, demands for increased wages being the 
reason for their action; while it is searcely necessary to 
add that amidst all the labour troubles of one sort or 
another, sections of the miners have had their share 
At Ebbw Vale the medical practitioners of the miners 
declined to continue the r services because their demand 
for increased remuneration was not conceded, the result 
being that 10,000 miners and steel workers, &c., came out 
on the ground that in the event of a serious accident there 
would be no medical attention. According to the chair- 
man of the Ebbw Vale Workmen’s Medical Fund, the 
demand of the doctors meant that the fund in future must 
base the family at: the number of three, outside the insured 
person, and for such attendance they required 33s. in 
addition to the insured person’s fee. This, it was calcu- 
lated, amounted to an advance of 153 per cent., which the 
Committee refused, its action being endorsed by the 
members. However, the miners and others had not been 
idle very long before the medical practitioners agreed to 
suspend their notices for another month. The decision 
came too late to prevent the closing of some of the Ebbw 
Vale works, the result being that while the miners could 
re-start work, the steel workers may have to wait about a 
week. A question concerning the minimum wage has been 
the cause of trouble at Nine Mile Point Colliery in Mon- 
mouthshire, and about 10,000 men in the Tredegar Valley 
district came out in sympathy; but the latter decided 
to resume after the holidays and to await the decisio1 of a 
coalfield conference on the 10th inst. If the dispute be 
not settled in the meantime the conference will consider 
whether a general down-tools policy should be adopted in 
support of the workmen directly concerned. Tirpentwys 
workmen have handed in fourteen days’ notice with a 
view to securing electric lamps. District action has been 
suggested if the matter is not settled satisfactorily shortly. 


Steelworkers’ Wages. 


In connection with the South Wales and Mon- 
mouthshire Iron and Steel Manufacturers’ Association the 
announcement is made of a further advance in the sliding 
scale percentage te the iron and steel workers. The three 
months’ audit to February 29th last showed the net aver- 
age selling price of steel rails and tin bars at the works to 
be £16 10s. 11.08d. per ton. This is an increase on the 
average price of the previous quarter of over 18s. per ton 
and yields a wage advance of 9} per cent. as and from 
April lst to all workmen who follow the sliding scale. 
The scale for workmen who receive the 1s, 3d. and 1s. per 
day in lieu of the 12} per cent. bonus now stands at 130} 
per cent., and for those who are not in receipt of the 
Is. 3d. and Is. per shift bonus the pereontage will stand at 
145}. 


Bunker Coals. 


The arrangements concerning the supply of 
bunkers, more particularly to foreign-going steamers, has 
now been placed on a more workable basis. Between 
100,000 and 120,000 tons per week are supplied for bunkers 
in the Bristol Channel coasting and foreign-going trades, 
and the Coal and Coke Supplies Committee has evolved 
a scheme under which definite allocations for this quantity 
have been made upon colliery companies. The result is 
that the normal quantity of bunkers is placed at the dis- 
posal of the market. Shipowners are to get their respec- 
tive supplies in the ordinary way and through their usual 
channels. The prices remain unaltered, viz., 80s. large, 
60s. small, and 75s. for through coals ;_ but it is now pro- 
vided that the price of 75s. for through eoals shall not be 
governed by the supply of 75 per cent. of large coal and 
25 per cent. of small, The removal of this condition has 
simplified matters considerably. Vessels going forei 
are to get their bunkers in quantities equal to those aie 
required for the particular voyage, and in order to assist 
the authorities the pre-entry must be accompanied by a 
document signed by the owner or broker, giving, amongst 
other particulars, the intended voyage, surplus bunkers 
on board, the steamer’s speed and consumption per day, 
whether steamer has forced draught, and the quantity of 
bunker coals required in addition to surplus on board. 
The Cardiff and Bristol Channel Shipowners’ Association 
has formed a committee, to which will be referred any 
case in which the Colliery Proprietors’ Committee has 
any reason to believe that more bunker coals are. being 
asked for than the spirit of the arrangement provides for. 


Current Business. 

Operations on the coal market. have been quite 
at a standstill owing to the holidays:, The miners. were 
not due to. resume work until Wednesday, and the Coal and 
Shipping Exchange did not. open until the same day, 
while as there was no prospect of coals being released for 
export to any extent, it was futile for exporters to attempt 
much in the way of fresh business. Furthermore, the 
docks are full up with tonnage, arrivals ever the holidays 
being fairly good, and the colliery companies have more 
orders on their books than they can conveniently deal 
with. Stems are in fact very full up for the next few weeks, 
so that business is bound to be exceedingly quiet. Coal 
prices are purely nominal on the basis of 110s. to 120s. for 
large and 90s. to 95s. for smalls. Patent fuel makers are 
fully sold for some weeks ahead and prices indicated are 
about 120s. to 125s. Coke is now off the market, as export 
is suspended, while pitwood is quiet at 72s. 6d. to 7fs., 
importers having difticulty in regard to wagons into which 
to discharge supplies on arrival. 


Newport. 


supplies. Colliery stems are congested ‘and thé? is no 
free. coal.on.the market, 


Swansea. ' 
Operations have scarcely re-started after the 


holidays. Supplies of, Goals of all descriptions for early 
shipment are extremely scarce. { 





Latest News from the Provinces. 








NORTH OF ENGLAND. 
Apprehension in Steel Industry. 


TROUBLE is threatened in the steel manufacturing 
industry on the North-East Coast owing to the demand 
of the bricklayers, employed in the works, for an increase 
of 4d. per hour, Negotiations have so far failed to produce 
a settlement, and it is expected that the men will tender 
their notices on Saturday, so that labour may be with- 
drawn on the following Saturday. The bricklayers dil 
not work overtime during, the holidays at the week-end, 
although it is the usual practice for the managements to 
utilise such periods for the carrying out of repairs anid 
improvements, _ A recent, award in Scotland gave the men 
2s. 3d. per hour, but it is explained that this award affects 
men who are only paid eight hours for all three shifts, 
whereas on the North-East. Coast brieklayers receive 
payment for ten hours, for the afternoon. shift, finishing 
at 10 p.m., and twelve hours for the night shift ending at 
6a.m. Arbitration has been suggested by the employers. 
but up to the present the pro | has not been accepted. 
Drastie action by the bricklayers would have a serious 
effect on the industry, and it is hoped that during the 
week-end some effort will be made in the direction of 
a settlement. 


Coal Miners on Strike. 


Serious trouble has arisen in the Northumberland 
coalfield owing to the dismissal of the rescue brigadesmen 
at the Ashington Colliery. The men, it appears, declined 
to take part in an underground practice, which was a 
distinct breach of the conditions of their employment, 
and, persisting in their insubordination, were suspended 
and then dismissed. The miners employed at the col- 
lieries have struek work in sympathy with the Ashington 
men, and well over 20,000 are now idle. 


WALES AND ADJOINING COUNTIES. 


Steelworkers’ Threat. 

The workmen at Port Talbot steel works, 
numbering over 2000, have handed in twenty-eight days’ 
notice to stop work. The trouble is that about half-a- 
dozen members of the Iron and Steel Trades Confederation 
have been induced to leave that body and join the Elec- 
trical Workers’ Union, 


Idle Docks. 

Both the Port Talbot and Swansea docks are 
idle as the result of disputes. As a consequence eighty 
vessels are held up at Port Talbot and over two hundred 
at Swansea. 


Big Benus. 

The managers of the Tatem Steam Navigation 
Company, Limited, have decided, owing to there being 
no early prospect of building tonnage at reasonably re- 
munerative prices, to replace vessels which the company 
lost by enemy action, to distribute to the shareholders 
a portion of the sums received in respect of such losses. 
The whole of the fund being invested in War Loan, the 
directors and managers have resolved that the distribution 
shall be in War Loan, and that there shall be transferred 
to them 5 per cent. Inscribed War Loan, 1929-47, 
of the nominal value of £3 for each £1 share. The share 
capital of the company is £350,000, so that this means 
# bonus distribution of £1,050,000. Lord Glanely is 
the head of the Tatem Steam Navigation Company, 
Limited, and is reputed to hold well over 50 per cent. of 
the capital. 


Swansea Metal Exchange. 

The holidays have interfered with business, but 
there is no change in the tone of the tin-plate market. 
Quotations are ;—Block tin, cash £350, three months £349 ; 
copper. cash £105 10s., three months £108 7s, 6d. ; spelter, 
cash £48 10s., three months £51 5s, ; Spanish lead, cash 
£40, three months £42 5s, 








Wits the cession of Alsace-Lorraine to France, Germany 
loses the rich. potash deposits of Alsace, and with them the 
potash monopoly of the world. The potash deposits 
extend nearly 10 miles to the. north of Mulhausen, over a 
surface of more. than 69 square miles. They are unusually 
rich in potash salts,;much richer, in fact, than the beds in 
the interior of Germany. They are, moreover, easier to 
exploit. Their thickness ranges from 12ft. to 18ft. The 
first workings were begun in; 1909; in 1913 there were 
twelve in operation. In a period of only three years the 
production rose from 42,420 to 287,000 metric tons, so 
that the production of potash in Alsace in 1913. was 
already one-fifth of the entire German output. The total 
capital invested in the potash industry of Alsace amounted 
to, 34,400,000 marks. . The production of these workings, 
it is ealculated, would supply the world’s requirements of 
potash for 250 years on the basis of the consumption in the 
last pre-war year. According to estimates made by, Dr. 
Paul Kessler, the quantity of; potash salts jn Alsace 
amounts to nearly 1,500,000,000 metric. tons, from which 
several hundred million tons of pure potash can be 
extracted. . Before the war Germany exported potash 
salts to the value. of about 100,000,000 marks. ‘This 
exportation will undoubtedly be multiplied in the next 
few years. in consideration of. the enormously increased 





is practically in abeyance as the result 





file very much. 


Business 
of the holidays, and the difficulties of being able to arrange 


world demand. 
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(From our Correspondent in Paris.) 
Import Restrictions, 


As a means of adjusting the present unsatis- 
factory situation, and avoiding the constantly increasing 
balance of trade‘against’ the country, the Government 
js preparing to carry outa severe; policy of import 
restrictions. In 1919 the volume of imports was estimated 
at 29,000 million franes, while the exports were valued 
at only 8000 millions, . This does not imply any consider- 
able increase in the quantity of goods purchased, since 
the augmentation is due almost entirely to the higher 
values, and unless France is able to’ develop her exports 
these values must necessarily continue to become inflated 
on account of the falling exchange rate, Unless, therefore, 
something is done to adjust the situation, the outlook is 
a very bad one for the country. _ The pro’ to restrict 
the imports of everything that is not bon utely necessary 
is logical up to a certain point, but it is feared that the 
Government, by a wholesale prohibition of goods except 
raw material and other essential products, will simply 
shut out supplies of these indispensable requirements and 
make the situation far worse than it is at present. Inter- 
national business can only be done on the basis of an 
exchange, and if Franee will not purchase manufactured 
goods it is searcely possible to expect that other countries 
will send raw materials of which they have little, if any, 
surplus. At the present moment all the countries are so 
short of raw materials that they will not be induced to 
dispose of supplies abroad unless they can procure corres- 
ponding advantages. France has found it necessary to 
do this in the case of Belgium, to which she has been 
obliged to undertake to supply iron ore in exchange for 
coal, and if a limitation is put upon the imports of manu- 
factured goods from England it can hardly be expected 
that Britein will increase her consignments of coal and 
raw material to this country unless she obtains something 
in return, 


The Railway Situation. 





Some remarkable facts illustrating the situation 
of the railways are given in the rt which was presented 
at the annual meeting of shareholders in the Paris-Orleans 
Company. Many reasons have been adduced to explain 
the extraordinary disorganisation of the transport service, 
but little is known of the efforts made by the companies 
to cope with the new condition of things, especially in 
the way of increasing the rolling stock, which is now far 
more considerable than it was before the war. Since the 
Armistice the Paris-Orleans Company has’ ordered or 
purchased 345 locomotives, 545 passenger coaches, and 
11,542 trucks, and it is now preparing to order 600 loco- 
motives, which are to be delivered in 1921. In addition 
to these the company has secured, as its share of the 
surrendered German rolling stock, 255 locomotives, 1042 
coaches, and 4024 trucks, while, of the American rolling 
stock in France, it has acquired 290 locomotives, 4000 
trucks, 218 tank wi 690 cold-storage wagons, and 
103 special trucks. It will also probably receive 115 loco- 
motives which the Minister of Public Works has ordered 
in France and in America. Yet with this considerable 
accession of rolling stock the company finds the greatest 
difficulty in coping with the traffic, and in common with 
the other companies it attributes this difficulty, first, to 
the traffic in connection with the liberated regions and 
the army of occupation in Germany, whereby large num- 
bers of wagons return empty over long distances or have 
to remain at the sidings unloaded for long periods. The 
increase in rolling stock would probably be quite sufficient 
to compensate for these disabilities if it were not for the 
disastrous effect of the eight hours’ day, which is mainly 
responsible for the necessity of making such a huge 
expenditure upon locomotives and wagons. The applica- 
tion of the eight hours’ day obliged the companies to 
increase the number of men by 30 per cent., and owing to 
the inexperience of the greater proportion of these men 
there was a lamentable falling off in the efficiency of the 
service. This trouble will certainly be overcome in time. 
Meanwhile a considerable increase in the number of 
passengers and in the quantity of goods carried has not 
saved the company from a far heavier deficit than it has 
ever experienced before. If the receipts increased from 
one year to another by 37 per cent. there was an aug- 
mentation in the expenditure 64 per cent., and the 
latter is due principally to the enormous inflation of the 
wages bill, which increased by more than 200 per cent. 
from 1913 to 1919. Last year was only partly burdened 
by the present higher wages, so that 1920 will suffer still 
more from the effects of the legislation in favour of the 
railwaymen. 


The Brussels Fair. 


Tax success of a Fair depends upon its importance 
as @ commercial and aphical centre. Of the many 
Fairs that were inaugurated during and since the war 
only a few have survived. re seems to be every reason 
for believing that the first annual Fair which has just 
heen opened in Brussels will meet with more than ordinary 
suecess,. Apart from the fact that, Brussels is an excep- 
tionally good commercial and industrial ‘centre, it offers 
further ‘advantages on account of the enormous recon- 
struction work throughout the cotintry attracting interest 
to everything connected with engineering, products, and 
it is worthy of note that British firms are particularly well 
represented. Covering 20,000 square metres, it comprises 
the Royal Park, the Palais d’Egmont, and the Palais 
da Midi. The number of exhibitors exceeds 1600. The 
Fair will remain open until April 21st. 








In the South African House of Assembly the Minister 
of Railways and Harbours said recently that the Govern- 
ment’s policy, as laid down in 1913, was to import: nothing 
which could be manufactured in South Africa, but the 
war had interfered with this policy being carried into effect. 
This statement was made on a vote for £950,000 for new 
locomotives and wagons. 





When an. invention is communicated from abroad the name and 
address of the cOmmunicator are printed in italics. 

When an abridgement’ is not ill ted the Specification ia 
without drawings. 

Copies of Specifications be obtained at the Patent-office 
Sale Branch, o5. Ss th aot ildings, Chancery-lane, W.C., 
at 6d, each. ; 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











STEAM GENERATORS. 


139,367. May 17th, 1919.—SupeReEatER, Exements, H. A, 
Stenning and H. P. Bray, 28, Victoria-street, London, 8. W. 1. 
This is a protector for the ends of superheater elements 
inserted in the fire tubes of a boiler. ~ It takes, the form of a 
metal cap, one style of which .is.shown in the drawing, with 
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pesteretions to permit the access of the hot gases at the sides, 
ut not at the point, where they would impinge directly on the 
superheater element. The cap is held in place by bending two 
prongs A A round the element.—March 4th, 1920. 


TURBINE MACHINERY. 


139,323. March 24th, 1919.—Exastrc Frum Tursrmes, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 

The present invention relates to elastic fluid turbines and 
eapbotaihe to the blading for such turbines. In the lower 
me stages of elastic fluid turbines particularly the blades 

me of considerable length, and where they are supported 
only at the base and tip there is always danger of their being set 
into vibration, which may ultimately cause them to break. It 
has previously been recognised as desirable to provide inter- 
mediate distance pieces between adj t blades to afford sup- 
port between their ends for preventing such vibrations, and the 
chief object of this invention is to provide an improved arrange- 
ment of such distance pieces between adjacent buckets and an 
improved method of positioning such distance pi On the 
back of each bucket and at or about its central portion a pro- 
jection A is provided, which extends the full width of the bucket 


N?139323 








— 
— 














and in the completed wheel engages the adjacent surface of tl.e 
next bucket, These projections may be formed as integral 
parts of the buckets, or they may be separate pieces of material 
ted to the buckets by other suitable means. They are 
also preferably provided with holes B to make~them light in 
weight and provide means so that the projections can be 
led by means of a suitable tool to bring them into firm 
engagement with the next adjacent bucket. For the purpose 
of assembly the projections extend outward a distance less 
than the width of the space between adjacent buckets. A‘ter 
the buckets are bled on the wheel, and the bucket cover is 
in place, the projection on each bucket is then bent. into engage- 
ment with the next adjacent bucket, for example, by tapping 
it with a suitable tool. The arrangement then forms a complete 
ring supporting the centres of the buckets;/—March 4th, 1920. 








INTERNAL COMBUSTION ENGINES. 
128,959. June 27th, 1919. 


Enarnges, ‘‘ Franco Tost Si 4 g ; Y. 

In the covers or heads of engines of the Diesel type, cracks 
very often occur in their inner that are in contact with 
the combustion mixture, and the present invention has for its 


DER Covers or DIEsEL 
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water. The co ic 
rapidly in the horizontal plane; but, being Mypage by the 
cooler surrounding material, it expands in the axial direction 
and causes cracks to oecur in the portion indicated at C in the 
drawing. These cracks increase with the working of the «..gine 
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until the cylinder head becomes useless. In the present invention 
it is claimed that this drawbdck is obviated by covering the 
vulnerable annular portion with a lining D of steel that will 
resist the high temperatures without being burned, such as, for 
instance, tungsten steel. This lining prevents direct. contact 
of the combustion gases with the cast iron or steel constituting 
the cylinder head, and consequently an ve heating of the 
latter. This lining being go placed causes the cylinder head to 
be heated uniformly, and thus there is less likelihood of sustaining 
damage through inconsistent expansion.—March 4th, 1920. 


139,271. February 3rd, 1919.—Steeve Vatve Enauyes, C. A. 
Greton, 23, Siuieupent Extérieur, Luxembourg, and F. 
Musman, 12, Place Guillaume, Luxembourg. 

In this engine the fuel is admitted by the branch A and com- 
pressed air by the branch B, while exhaust takes place at CU. 
The relative positions of the ports in the valve sleeve and the 
cylinder were such that any 4 four-stroke cycle beginning after 
the expansion period :—{a) The exhaust gases flow from the 
cylinder into the exhaust duct through the registering rings of 
exhaust ports provided on sleeve valve and cylinder; (6) the 
fraction of combustion gases remaining in the cylinder and com- 
bustion chamber are wholly expelled by compressed air entering 
through the lower ring of inlet ports provided on the cylinder 
and the intermediate ring of ports of the slide valve, which rings 
of ports are registering ; (c) the cylinder and the combustion 








chamber are wholly filled with fresh air; (d) the said fresh air, 
with the exception of the fraction contained in the combustion 
chamber, is expelled by the piston through the registering upper 
exhanst ports on sleeve and cylinder during the upward stroke 
of the piston; (e) a small amount of fresh air is again sucked 
by the piston into the cylinder through the exhaust ports during 
the beginning of the downward stroke of the piston ; (f) a vacunm 
is formed in the cylinder during a further downward motion .f 
the piston, all ports being closed ; (g) hydrocarbon gas or vapour 
from the vaporiser is fed. to the cylinder through the registering 
intermediate ring of ports of both cylinder and sleeve valve ; 
(h) compressed air enters the cylinder through the lower register- 
ing rings of ports of cylinder and sleeve valve.—March 4th, 1920. 


LIGHTING AND HEATING. we 


139,287, February 18th, 1919,—Arrrricrat Dayricut ILnomIn- 
ation, G. H. Sheringham, 1, Clanricarde-gardens, Bays- 
water, London, W. 2. 

This invention relates to artificial illumination and has for its 
object the provision of means whereby the quality of light derived 
from artificial sources may be made to be substantially equiva- 
lent to daylight. In applying the invention to an ordinary 
incandescent electric lamp use is made of a reflector or shade of 
the usual conical form. which is suitably coloured on its 
reflecting surface so as to act.as a reflecting compensating mem- 
ber, .A lamp of this nature usually alters the hue of such colours 
as violet, blue and green, and. the com; ting member used 
in combination with such lamps would be coloured with two or 
more of these colours in such proportionand concentration as to 
absorb a suitable proportion of the excessive rays whilst reflect- 
ing the feeble rays present in the spectrum of the lamp light.. In 
a case when the resultant light is partly airect and partly reflected 
it is necessary in order to counterbalance es far as possible the 
unavoidable of balance in the quality of the direct light, 





object to provide a means for obviating that drawback. These 
cracks occur in the inner annular portion of the cylinder head 
around the seat of the valve A. is may be explained by the 





to cause the reflected light to be compensatingly out of balance 
in the reverse direction. In other words, the proportion and 
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concentration of the colours on the reflector are so chosen that 
the reflected light has, in comparison with daylight, a greater 
relative proportion of ‘the rays which are feeble in the diroct 
light. The colours may be arranged upon the reflecting surface 
of the shade in suitable lines or patterns and the meeting ed, 
of the different colours may be serrated. In connection with 
nitrogen-filled tungsten lamps the following colours and pro- 
portions imitate most nearly the distribution of intensity in the 
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spectrum of average daylight :—One part by area vermilion, 
six parts by area emerald green, six parts by area ultramarine. 
It has been found, however, by experiment that the following 
colours and proportions of area uee an effect which makes 
the light of the lamp resemble daylight to the eye somewhat 
more nearly than the colours and proportions given above :— 
One part by area methyl violet, one part by area ultramarine, 
one part by area emerald green. The colours can be applied 
by any method, such as staining, printing, painting, or attaching 
coloured sheets of suitable material such as paper or fabric.— 
March 4th, 1920. 


BATTERIES AND ACCUMULATORS. 


139,388, June 25th, 1919.—Gnrins ror THE PLaTEs oF ELECTRIC 
Srorace Barrerres, Van Raden and Co., Limited, 567, 
Foleshill-road, Great Heath, Coventry, and H. 0. Smith, 
103, Alpha-road, London, E. 14. 

The electric storage battery grid described in this specifica- 
tion comprises a surrounding frame, crossing which in one 

direction are bars, which are preferably rectangular or di 1 

shaped and of a depth substantially equal to the thickness of the 

grid. These bars are connected together by strips, which are 
sinuous in form and so arranged that their lines of intersection 
cross one another in the central plane of the grid with a crest 
in one strip adjacent to a depression in the strips above and 
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below. Thus the sinuous strips alternate with one another, 
forming @ network which will hold a large amount of active 
material and will at the same time permit of its expansion’or 
contraction without distortion of the grid frame. Various 
methods of constructing the grids are shown in the drawings. 
If desired, however, there may be more than one bend between 
each pair of bars, as is shown in the lowest figure, but these bends 
must, in adjacent strips, lie in alternate planes. In some cases 
projections may be formed upon the strips in order better to 
accommodate the active material.—March 4th, 1920. 


MINES AND METALS. 


139,247. January 3rd, 1919.—THEe MANUFACTURE oF METALS 
AND ALLOYS BY THE ALUMINO-THERMIC MeEtuop, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 

Tuis invention relates to the production of metals and alloys 
by reducing compounds of the metals by the alumino-thermic 
method. One of the objects of the invention consists in dis- 
pensing with the use of a special ignition mixture, such as finely 
divided magnesium with an oxidising agent such as barium 
peroxide. In the alumino-thermie method as now practised 
the aluminium used is of the granulated variety and runs from 
20 to 60 mesh. According to the present invention, a small 
quantity, preferably 10 per cent. or more, of finely divided flaky 
aluminium such as is ordinarily used for aluminium paint is 
mixed with the finely divided aluminium, which is finer than that 
previously used, and is preferably produced by the blowing pro- 
cess and runs from 80 to 200 mesh or over. The flaky aluminium 
is preferably from 60 to 200 mesh, although these limits are not 
absolute. It hes been found that such a mixture made into 
briquettes in the usual manner may be ignited without 
requiring a special ignition mixture. The operation is started 
by igniting one or more of the briquettes by means preferably 
ot a concentrated flame such as that of.a blast lamp. As many 
other briquettes may then be fed into the crucible as are neces- 
sary to produce the desired quantity of metal or alloy. The 
metal reduced collects in a molten mass at the bottom of the 
crucible. One example of the application of the invention is the 
production of ferro-ziregnium or ferro-silico-zirconium. These 
alloys are difficult to produce free from carbon on account of their 
high melting point and also the’ susceptibility of the zirconium 
to oxidation. The more intimate association of the materials 


obtained by means of the briquette method as compared with | are only so fixed that they can be removed from their place 
the loose mixture method causes a greater localisation of the heat | without necessitating the removal of any part of the heredita- 


purer product therefore obtained. Some practical examples of 
the applications of the process are given in the specification,— 
March 4th, ' 


MACHINE TOOLS AND SHOP APPLIANCES. 


125,958. April 9th, 1919,—Apraratus ror Hzapina Bours 
anv Rivets, The Liberty Tool Company, 1318-20, Munsey 
Building, Baltimore, Maryland, U.S.A. 

This invention comprises a novel stay bolt heading attach- 
ment for fluid actuated hammers, and its object is to enable an 
ordinary pneumatic hammer to be used in an improved manner 
for heading stay bolts, countersunk rivets, &c., in boilers, 
tanks and on structural steel and ironwork. The attachment 

is adapted to be detachably fitted to the end of the barrel of a 

pneumatic hammer of the ordinary type and, as shown, com- 

‘prises an approximately cup-shaped body A having a sleeve 

‘portion B on its upper end forming a socket adapted to receive 

ithe end of the barrel. On the bottom of this body is an annular 

flange C which surrounds a recess in the bottom of the body con- 
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siderably larger in diameter than the head of the bolt or rivet to 
be formed. The body is also provided with an axial opening 
or bore D, preferably having an inwardly projecting flange E 
at its upper end. The bore D accommodates the head F of a 
ram, the shank of which extends into the barrel of the pneumatic 
hammer and is adapted to be struck by the plunger. In use the 
recessed lower end of the body is placed over the head end of a 
bolt or rivet to be headed and the body moved excentrically 
until the flange C on the lower edge of the body engages the edge 
of the head so that the ram F will be set excentric to the rivet. 
When the hammer is in operation and as the plunger is recipro- 
cated the body A is turned around the bolt or rivet and the ram 
hammers down the head, shaping it to the required form. It is 
claimed that a hammer with such an implement can be very 
easily manipulated and its work can be properly performed in 
positions and places where it would be difficult to use an ordinary 
pneumatic hammer alone.—March 4th, 1920. 


MISCELLANEOUS. 


139,350. April 22nd, 1919.—CoxzapstBte Gates, A. A. G. 
Jensen, of 65, Bradford-street, Bolton. 
Collapsible gates as usually constructed are supported by 
two tracks one above and one below the moving portion of the 
gate. The lower of these must of necessity be let in flush with 
the floor, for which purpose a groove has to be formed in the floor 
surface. The track,in addition to interrupting the smoothness 
of the floor, is liable to be clo with sweepings, which are 
difficult to remove and interfere with the free working of the 
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gate. The gate described in this specification consists of an 
upper and lower half marked A and B respectively pivoted at 
one side at the points marked P and supported on the opposite 
side by the cleats marked C. The two parts A and B are 
situated in different vertical planes to enable them to slide past 
one another, and they are connected by the toothed gears S 
im such a manner that the weight of the lower half counter- 
balances the weight of the upper half.—March 4th, 1920. 








Ratinac or Macuinery.—Acting under the advice of its 
technica] advisers, the Machinery Users’ Association has now 
re-drafted its Bill for the Rating of Machinery. The essential 
clauses now read as follows :—(1) In the construction of any 
enactment relating to the gross estimated rental, gross value, 
annual value, net annual value, rateable value, or assessable 
value of any hereditament for the purpose of any local rate, or 
of the basis or standard thereof, or of any valuation list, or of any 
water rate, or water rent, the word ‘‘ hereditament” shall be 
deemed to include such machinery only as is fixed or attached 
to the hereditament. (2) In the case of any hereditament 
occupied for any trade, business or manufacture, the expression 
“* fixed or attached ”’ in the preceding section shall be construed 
as applying to all machinery, machines or plant in or on the 
hereditament for producing or transmitting first motive power 
or for heating or lighting such hereditament but save as herein 
provided shall not apply to machines, tools or appliances which 





and a greater fluidity of the metal.: ‘Moreover, air is much more | ment. (3) This Act shall extend only to 


effectively excluded by employing the briquette method and a ! and may be cited as the Rating of Machinery Act, 1920, 


gland and Wales, 


———— ——— 
<a 


Forthcoming Engagements. 





TO-DAY. 


Junior Instrrution or EnGIinEERS.—39, Victoria-street, 
8.W. 1. Lecturette: ‘‘ The Development and Manufacture of 
the Thermionic Valve,” by Mr, A, H. Howe. 17,30 p.m. 


InstTrrvTIoN oF MECHANICAL ENGINEERS.—Storey’s-gate 
Westminster, Informal meeting. 7 p.m. 


SATURDAY, APRIL 10ru. 


Nort or ENGLAND InsTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—-Wood Memorial Hall, Newcastle-on-Tyne. The 
following paper will be open for discussion : “* The Applications 
of Ferro-concrete in Mines,”’ by Mr. T. J. Guéritte. The follow. 
ing paper will be read or taken as read: ‘‘ Stone Dusting in 
Collieries,”’ by Mr. L. G. Hill, (2 p.m. 


INstIruTIoN oF British FouNDRYMEN (LANCASHIRE Brancn), 


—College of Technology, Manchester. Paper: *‘ Die Castings,” 
by Mr. J. D. Paton. 4 p.m. 


MONDAY, APRIL 12rs. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING Draucurts. 
MEN.—Technical School, Barrow-in-Furness. ‘‘ Critical Spood 
of Shafts,” by Mr. W, Roland Needham, 7.30 p.m. 


Royan Socrgry or Arts.—John-street, Adelphi, W.(. 2. 
Cantor Lecture: ‘‘ Aluminium and jits Alloys,” by Dr. Walter 
Rosenhain. 8 p,m. 


Royat InstrrutTion oF GREAT Brrrarw.—Albemarle-street, 
Piccadilly, W. 1. General meeting. 5 p.m. 

Tue Socrery or Enorverrs.—Rooms of Geological Society, 
Burlington House, W.1. ‘‘ Flood Prevention Works at Troon, 
Ayrshire,” and ‘‘ The Action of Sea Water on Concrete,” by 
Professor E, R. Matthews. (Illustrated by lantern slides, 
5.30 p.m. 


TUESDAY, APRIL 13rs. 


Royat Instrrvurion or Great Brrrarx.—Albemarle-street, 
Piceadilly, W.1. ‘* Recent Advances in X-ray Work,” by 
Major G. W. C. Kaye, D.Se. (Lecture L.). 3 p.m. 

InstiToT1IoN oF Crvr. Enotinerers.—Great George-street, 
Westminster, 8.W.1. ‘“ Richborough Military Transportation 
Depét,” by Lieut.-Colonel John Kerr Robertson; ‘‘ The War 
Department Cross-Channel Train Ferry,” by Major Frederick 
Owen Stanford. 5.30 p.m. 


WEDNESDAY, APRIL l4rs. 


Royat AgronauticaL Socirery.—Royal Society of Arts, 
John-street, Adelphi, W.C.2. Paper to be read by Major. 
General Sir W. Sefton Brancker. 8 p.m. 


InstiruTiON oF AUTOMOBILE ENGInEERS.—Institution of 
Mechanical Engineers, Storey’s Gate, St. James’ Park, 8.W. |. 
Paper: ‘‘ The Most Suitable Steels for Automobile Parts,” by 
Dr. W. H. Hatfield. 8 p.m. 


THe AssociaTION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. 4. ‘* Hygienic Prin- 
ciples of Ventilation and Heating,” by Professor Leonard Hill. 
7.30 p.m. 


Inpustrian, LeaGue AND CounciL.—Meeting postponed 
from Wednesday, April 7th. 


Royau Society or Arts.—John-street, Adelphi, W.C. 2. 
‘‘The Fundamental Basis of Good Printing,” by Mr. Joseph 
Thorp. 4.30 p.m, 


THURSDAY, APRIL 15ru. 


Tae Instirution oF Etectrricat Enoinxcers.—Institution 
of Civil Engineers, Great George-street, S.W. 1. Kelvin Lecture : 
** Modern Marine Problems,” by Dr. C. V. Drysdale. 6 p.m. 


THe BrrmincHaM Metau.oreicat Socrery.—Birmingham 
Chamber of Commerce, New-street. Paper: ** Fireclay 
Refractories,” by Mr. W. J. Rees. 7 p.m. 

Royat Socrery or Arts.—John-street, Adelphi, W.C. 2. 
Indian Section. ‘‘ The Ports of India: Their Administration 
and Development,”’ by Sir George Buchanan. 4.30 p.m. 

Royat Instrrvution or Great Brrrary.—Albemarle-street, 
Piccadilly, W.1. ‘‘ Ebullition and Evaporation,” by Mr. 
Sydney Skinner. 3 p.m. 


FRIDAY, APRIL l6rx. 


Roya Institution or Great Brrrain,—Albemarle-street, 
Piccadilly, W Discourse: ** lons and Nuclei,” by Dr. J. A. 
MeClelland. 9 p.m. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 


MEN.—Applied Science Department, Sheffield University. 
** Reinforced Concrete Beams,’ by Mr. J. Claughton, 7.30 p.m. 


SATURDAY, APRIL 17 ru. 


Royat Instirution oF Great Britaty,—Albemarle-street, 
Piccadilly, W.1. ‘‘ The Thermionic Vacuum Tube,’’; by Dr. 
W. H. Eccles (Lecture 1.). 3 p.m. 


THURS@AY, MAY 6rn. 


Iron AND Steer Instrrvre.—Grand Hall of the Connaught 
Rooms, Great Queen-street, W.C. 2. Annual dinner. 6.45 p.m. 
for 7 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are informed that Automatic and Electric Furnaces, 
Limited, of 281-283, Gray’s Inn-road, London, W.G. 1, have 
appointed Messrs. F. Hiorth and Sons, Josefinegade 13, Chris- 
tiania, Norway, agents for Wild-Barfield electric furnaces for 
Norway and Denmark. 


We are asked to state that Mr. F. Wood, who has for many 
years past represented the Consolidated Pneumatic Tool Com- 
pany, Limited, in India, will shortly return to England to take 
up @ position at the company’s head office in London. ‘The 
representation of the company in India will be taken over by 
Mr. Roland Jones, who was an officer in the British Army during 
the war, and before that was with the Great Indian Peninsular 
Railway. The company’s Bombay office is situated at Pathé 
Building, Ballard Pier Fort, Bombay. 








Conrraet.—An order has been placed with Major James A. 
Smith, M.I.N.A., of 1, Devonshire-square, London, E.O. 2, for 
the design of an ocean-going Ketch yacht of 140 tons Y.M. 
The yacht will have twin-screw auxiliary motors of 120 horse- 
power. 


Jornt Roaps Commitree.—It is officially announced that all 
work hitherto performed by the Joint Roads Committee relating 
to public highways has been transferred, as from March 3lst, 
to the Ministry of Transport, Roads Department, 7, Whitehall - 
gardens, London, 8,W..1,; with the ption of the settl t 
of claims in respect of third-party timber traffic. Such claims 
will continue to be dealt with by the Joint Roads Committee 
as heretofore. 
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PUBLIC NOTICES 


a= 
Assistant Engineer, 3rd 
Grade, RE Y for service 


QUIRED 
on the LAGOS HARBOUR WORKS. 
NIGERIA. Salary £375-£10-£425 per 
annum, with @ war bonus of £120 a year. The ques- 
tion of increasing the salaries of Nigerian Government 
officials on the withdrawal of the war bonus is at 
present under consideration. Free quarters and first- 
cass passages. Liberal leave in England on full 
wlary, after each tour of 8 to 12 months’ residential 





TT riidates, age 22-40, who are fully qualified Civil 
Engineers, and have had experience on an Engineers’ 
er Contractor’s staff in the actual construction of 
Harbour Works, should apply in writing, not later 
than a week from the dats of this advertisement, 
giving brief details of age and experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 

pank, London, 8.W.1, quoting M. /Nigeria’ 9668. 
pee aidates must have served in some branch of H.M. 
Forces during the late war unless satisfactcry reasons 
jor not doing so can be furnished. 4392 


a Chiet's isin Visesiaiohinnien 
QUIRED by the SINGAPORE 
HARBOL R BOARD for a peiiod of 


three years, with possible extension. 
Salary 600 dollars per month. (The present exchange 
value of the dollar is 2s. 4d., but this rate is liable to 
alteration.) 
Quarters free of rent and free passages. 
Candidates, age about 35, who must have served in 
some branch of H.M. Forces during the late war, 
unless their reasons for not doing so are entirely 
satisfactory, and who possess a first-class theoretical 
and practical experience in the Design and Construc- 
tion of Light Craft and Coasting Steamers, and have 
had experience in charge of a Drawing-office, should 
apply by letter within one week of the date of this 
advertisement, stating age, whether married or sees, 
and full particulars of experience, to the CROW: 
AGENTS FOR THE COL ONIES, 4, Millbank, 
aoe, 8.W. 1, and tomas M/9727. 4391 





Engineering Draughtsman 

REQUIRED by the GOVERNMENT 

E the FEDERATED MALAY STATES 

service in the PUBLIC WORKS 

DEPAR’ IME NT for three years, with possible per- 

Salary 350 dollars per month, rising by 

8 annually to 450 dollars per month. (The 

sterling value of the dollar is at present fixed by the 
Government at 2s. 4d.) Free first-class passages. 

Candidates, single, who must be fully 

trained engineering draughtsme n with at least five 

years’ experience in the office of a practising civil 








engineer (a diploma or degree of engineering or 
seience will be accepted in lieu of longer experience), 
capable of making calculations for structural steel 
work in bridges, buildings, &c., should apply (by 


letter) within seven days of the date of this adver- 
tisement, giving tae details of age and experience, 
to the CROWN AGE eo FOR THE COLONIES, 4, 


Millbank, London, 8.W. 1. quoting M/F.M.S. 9520. 
Candidates must’ have noe in some branch of His 
Majesty’s Forces during the late war, unless satis- 


factory reasons for not doing so can be eee 
4319 





288 F Executive ieiehees Grade 


PUBLIC WORKS DEPART- 

uane “REQUIRED by the GOVERN 
MENT OF THE GOLD COAST for two 

tours each of 12 months’ service, with possible per- 
manency. Salary £350-£10-£400, with a war bonus of 


£170 a year. The question of increasing the salaries 
of Gold Coast Government officials on the withdrawal 
ef the war bonus is at present under consideration. 


Free single quarters and first-class passages. Liberal 
leave in England on full salary. 

Candidates, age 23-35, who have had practical and 

! experience as civil engineers, should apply in 

:, not later than a week from the date of this 

advertisement, giving brief details of age and expe- 








Tience, to the CROWN AGENTS FOR THE 
COLONTE 8. 4, Millbank, London, 8.W.1, quoting 
M/Gold Coast 9340. 

Candidates must have served in some branch of H.M. 
Forces during the late war, unless satisfactory reasons 





for not doing so can be en 4284 
Reval 4 Air Force. 
LED TRADESMEN _ RE- 
“a CLERKS and COOKS. 
Pay 3s. to 58. 6d. on joining, rising to 
18s, per day. Age 18 to 28, and for ex-Service men 
18 to $8.—For conditions of service, separation 
allowance, &c,., call or write to INSPECTOR OF 
RECRUITING, Royal Air Force, 4, Henrietta-street, 
Covent Garden, W.C. 2. 4097 
0. BR » 
MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 
4 . r 
For Sale by Public Tender. 
MISCELLANEOUS PLANT, 
LOCATED AT LOCKBURN WORKS, 
ey ARYHILL, SHANNON-STREET, and 
CASSEL CYANIDE CO.’s WORKS, 
GLASGOW, 
Comprising :— 

Rotary Swaging Machines 

30 and 40-Ton SINGLE. ‘SPEED DRAW BENCH 
tor. -driven) and Starters, Twiu-chamber Muffie. 
N ELVE avon AN’S Patent TURNING FUR- 
NACES (Type 8.A.). 
TURNSTABLES for Billet Moulds. 

, sentinel ’’ Belt-driven AIR COMPRESSORS. 
Seer Open Type INDUCTION MOTOR, by 

Westinghouse (Morse) Rocker Joint Chain Drives. 

TANKS (various). 

Cc SY LINDRICAL MIXING DRUMS... Drives (various). 

SPECIAL FURNACE for Ueating Drums and 


Btoring Liquid under Heat. 
wo is - Shafting. €.I. Mitre Wheels. C.I. and 


&ec. 

Offers ‘or individual lots considered. 

Full parti¢ulars, permit to view and bred form 
A be obtained on application to CONTROLLER, 
ent ang Machinery (D.B 1.E.) Charing Cross Huts, 

59 ee, WC, 2, 

nders 
April Teno" returned on or before 10 a.m., 26th 
ne NOTE. —For pasties of other Government Pro- 
pe fe for Sale, “* SURPLUS,” price 3d, at all 
= D0. stalls or by Gassteriy subscription of 2s. post free, 
wyable in advance to the Director of Publicity, 
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PRINCIPAL CONTENTS OF THIS ISSUE. 


Swiss Rhone-Rhine Canal Scheme. 


Our Mineral Statistics. 
Floors for Railway Under-Bridges. 
Report on Beedéie Traffic. 


Electrical Equipment of Motor Cars. 
Some Typical I Fire Floats. 


A Portable Wireless Receiver. 
Silent Guide for r Railway Passengers. 


Imperial Mineral Resources. 


International Electro-Technical Commission. 


Belgian Engineering Notes. 














PUBLIC NOTICES 


PUBLIO NOTICES 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND “MACHINERY SECTION). 


fror Sale by Tender. 


SIX PETROL STORAGE 
TANKS. 


HORIZONTAL TYPE. 

Siemens-Martin steel riveted plates tin. thick (built 
to Admiralty specification). - Dimensions 9ft. dia., 
30ft. long, fitted with manholes, ventilations, 2in. 
G.M. stop valve, and C.I. brackets and about 1650ft. 
2in. C.I. oil main, as it lies. 

Two of these tanks are lying on the Muirtown 
Wharf, south of Muirtown Bridge, Inverness, and 

Four tanks and 1650ft. of piping are on Admiralty 
property near Admiralty Bridge, Nigg, Scotland. 

Arrangements can be made for purchasers to obtain 
tenancy of the sites on which these installations stand. 

Full particulars and Tender forms may be obtained 
on application to the CONTROLLER, Plant and 
Machinery _ Section, a ied Cross Embankment 
Buildings, London, W. 

eference Gen. 2265 

Tenders close at 10 a.m. on 6th May next. 

NOTE.—For particulars of other Government 
property for sale, see ‘* SURPL us. ”* price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free, in the United Kingdom, payable in advance to 
the Director of Publicity, a of Munitions, 
Whitehall- place, London, 8.W.1 292 





PATENTS AND DESIGNS ACT, 1907. 


N otice is Hereby Given that 

ERNEST HENRY JONES, of 18 and 20, Church- 
street, Islington, London, N. (late of 4 Grange-road, 
Canonbury, London, N.), SEEKS LE AVE to AMEND 
the SPEC IFICATION ot TRTTERS PATENT No. 
119,096, granted to him 
‘ IMPROVEMENTS IN WELDING AND BRAZING.”’ 
Particulars of the proposed amendment were set 
forth in the Illustrated Official Journal (Patents) 
issued on the 31st March, 1920. 
Any person or persons may give notice of oppo- 
sition to the amendment by leaving Patents Form 
No. 18 at the Patent Office, 25, Southampton-build- 
ings, London, W.C. 2, yt — calendar month 
from the date of ~ said Jour! 

“TEMPLE, FRANKS, . 
Comptroller-General. 
Arthur C. Dowding, 
Patent and Trade Mark Agent, 
28, John-street, Depne- -row, 
London, 
‘Agent for “Ayptionnt. 4343 


Ministry of Labour Training 
DEPARTMENT. 
‘ LEEDS TECHNICAL SCHOOL. 
INSTRUCTIONAL WORKSHOPS, 76 WOOD- 
OO 55. LANE, LEEDS. 
: BR. E, BARNETT, B.Sc. 
APPLICATIONS | are 
Engineers for the 
INSTRUCTOR 





INVITE: from first-class 
combined position of CHIEF 
in MECHANICAL ENGINEERING 
and TOOL-ROOM FOREMAN. Applicants must 
posees an intimate knowledge of modern machine 
ools and mass —— methods, and technical 
cderotion will be an advantage 
For particulars and conditions of the appointment, 
apply to the PRINCIPAL, Instructional Wor«shops, 
76, Woodhouse-lane, Leeds, not later than the 19th 


instant. 
JAMES GRAHAM, ™ 
Divisional! Director. 
Education Offices, Leeds, 





Ministry of Munitions, Whitehall-place, London, 
BW. 1, 4102 





8th April, 1920. 4277 § 





roposed Technical School at 
JAMSHEDPUR se INDIA. 

APPLICATIONS are TE for the PRIN- 
CIPALSHIP of a_ TE CHNIC AL SCHOOL to be 
established at Jamshedpur, India. The Principal will 
be expected to advise the Governing Body of the 
School upon the lines upon which’it is to be developed. 
The School is intended for the training of apprentices 
with a view to their becoming Foremen in the Works 
of the Tata Iron and Steel Company and associated 
companies in the neighbourhood. 

Salary Rs. 1500 per mensem, rising by annual 
increments of Rs. 100 to Rs. . Agreement for 
five years. Four months’ leave on full pay after full 
three years’ service. First-class passage out and home 
at commencement of and end of service. The 
Principal will be mage Y sa commence his duties in 
India during October, 

Applications should 4 “received not later than 
8th May by . undernamed, from whom further 
particulars can be obtained by letter only, marked 
** Technical School,’’ addressed to the Managing 
Director, TATA LIMITED, Capel House, 62, New 
Broad-street, E.C. 2. 4396 


Avekland Harbour Board, New 


ZEALAND 

TENDERS are INVITED for the CONSTRUCTION 

and SUPPLY of FIVE ONE-TON ELECTRIC 
CAPSTANS and SPARES for canes. 

Specifications and drawings can be obtained on 

payment of a deposit s Two ge a  % 


office of the Board’s Agen 
McARTHU Oh 


Messrs 
R, Ltd., 18- 0. ‘Sun street, 
London, E.C. 2. 

Tenders to reach Auckland by Noon on — 
1st, 1920. P825 


Tres South Indian Railway Com- 


ANY, Lid., » are prepared to receive frre 
for the SUPP ‘LY o! 
BRID GEWORK, 1 14 Spans of 150ft. each (approxi- 
mately y 1500 tons). 
Specifications and forms of Tender may be obtained 
~ Company’s Offices, Finsbury-pavement House, 
Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ‘‘ Tenders for Bridgework,’’ must be left with 
the undersigned not later than 2 p.m. on Tuesday, 
the 4th May, 1920. 
A charge, which will not be returned, will be made 
of 40s. for each copy of the specification. Copies of 
the drawings may _be obtained at the office of Robert 
White, Esq., M. Inst. C.E., Consulting Engineer to 
the Company, 3, Victoria at street, Westminster, S.W. 


Ww. B. "REYNOLDS, 
For Managing Director. 











Finsbury Pavement House, 
London, E.C. 2, 
15th April, 1920. 4394 
Beroug ugh of Warwick.— \ ppoint- 
e OF TORRE ENON AND 
APPLICATI e INVITED for the APPOINT- 
MENT of SOROUGH ENGINEER’ re SURVEYOR. 
The person appointed will be required to devote his 
whole time to the work of his office. 
Applicants must have suitable technical qualifica 
tions and be under 40 years of 
sa aioe £375, rising ee to satisfactory service) 
annual increments of £25 to £450 per annum 
= AE with residence free of rent, = and taxes. 
Applications, stating age and experience and 
accompanied by copies of not more than three recent 
testimonials, to be sent to me, marked outside 
ag aa a. Engineer,” onjor before the 27th day of 


"Conditions ot. ag ag and duties can be 
mn 





PUBLIO NOTICES 


SPECIAL COURSE OF EIGHT 
RACTICAL LECTURES FOR 
DIRECTORS, MANAGERS & FOREMEN 


THE ORGANISATION 
OF 
PAYMENT BY RESULTS 


BY 
Me. J. E. POWELL, 
formerly ’ 
Chief Rate Fixer to Messrs. W. Beardmore and Co., 
Ltd., Dalmuir ; 
of Assistant Rate: Fixer to Messrs. Vickers Ltd., 
Srith. 





The Lectures will be given at the 
CENTRAL HALL, ee as STER, 
On THURSDAYS, 7 p.m., duri AY and JUNE, 
commencing THURSDAY, way, ah a 
Fee for the Course: Two GurIve 
Discussion after each Lecture. Tickets ‘eunsterabe: 
For Syllabus and bey apply 
Mr. EDWARD T. ELBOURNE, 
110, Vice. street, Westminster, er p is 





INSTITUTE OF 
INDUSTRIAL ADMINISTRATION. 





THE FIRST GENERAL MEETING ; 
OF rae sa MEMB —— if 


at t 
CENTRAL HALL, WESTMINSTER 


(Committee Room 
On TUESDAY, APRIL 27th, 1920 
at Seven o’clock. 4 
For Invitation ae ap 
EDWARD T. LBOURNE, A.M.I.Mech.E. 
110, Victoria-street, a .W. Hon. Sec. 
4443 





Reconstruction Reinforce- 


ENT. 

ENGINEERS are INVITED to St = al PAR- 
TICULARS of the WALKER- REIN- 
FORCEMENT, which offers aeetie a economic 
advantages over all existing types. The wailker- 
Weston System is used the Port of Londen 
Authority on its vast schemes of construction, with 
highly satisfactory results. Agents wanted in several 
districts. 

THE WALKER- WESTON CO., Ltd., i 
7, Wormwood-street, i 
London, E.C. 2. 4436 


(ity, of Manchester. 


The cieeey Committee of the Manchester 
Corporation REQUIRE the SERVICES of a RESI- 
DENT ENGINEER 4 act under the direction of the 
Consulting Engineers on_the construction of tieir new 
Generating Station at Barton, near Manchester, in- 
cluding Road Diversion, Canal Dock and Culverts. 

Candidates should have experience in Heavy Engi- 
neering Construction on Public Works, and priferably 
some experience with a contractor. 

Applications, stating age, | experience, and salary 
required, ied by to Gres 
to the Chairman of the Electricity Committee, ‘Town 
Hall, Manchester, endorsed ‘* Resident Engineer,’’ and 
delivered not later than — o'clock Noon on 
Wednesday, the 2ist April, 1920. 

THOMAS =e, 
wn Clerk. 
4199 








ist April, 1920. 





Rangoon Port Commissioners. 
ANTED, as CHAIRMAN of the COMMIS- 
SIONERS for the PORT of RANGOON, a GENTLE- 
MAN of proved organising ability, with practical 
experience a a Railway or Port Administra- 
tion; not o years of age. Salary to be fixed 
according to pt Rd, but to be not less than 
Rs. 3000 a month, with a free house. 

The appointment will "be on an agreement for five 
—_ with power to extend the period for further 
of five or ten years by mutual consent. 
we ispticeiions should be addressed, not later than 
the 20th of April, to Messrs. OGILVY. GILLANDERS 
and CO., Sun-court, 67, Cornhill, London, from whom 
— particulars regarding the appointment may be 

4113 





Sudan Government Railways. 
REQUIRED, ONE FOREMAN ELECTRICIAN, 
Power-house Experience preferred. Age 27-32, 
unmarried. 

Pay £E.300 per annum plus war bonus £E.120 as 
long as sanctioned by the Government. No income 
tax is charged. £E.1 equals approximately £1 0s. 6d. 
sterling. Period of contract one year. If satisfactory, 
permanent and pensionable appointment. 
medical examination. 


marked outside ‘‘ Electrician ’’ and add 
A. L. Webb, K.C.M.G., Queen Anne’s-chambers, 
Westminster, S.W. 1. 4281 
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__ Personal oe will disqualify. 
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Town Clerk. 
Warwick, 13th’April, 1920. « 4872 
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SITUATIONS OPEN (want@nucd) 


SITUATIONS OF BE (rewttnusa) 





a of Bristol. 


The Docks Contin of the Comoran of the 


City of Bristol REQUIRE the SERVICES of a/| Reply fully, ‘Satine experien ri age, and salary 
SENIOR CIVIL ENGINEERING DRAUGHTSMAN, | required, 556,’ we Messrs. Deacon's, 
Solary akx about £300 per annum, including existing war | Leadenhall-street, London. » Bc. 4389 a 
allowances 


In addition to a general experience in Civil Engi 
neering Work, candidates should have considerable ex- 


perience in Steel Construction, and, if possible, also 


in Ferro-concrete Work 
be obtained from the Chief E 


received by him not later than Monday, the 10th day 


of May, 1920. 


8 





of the Docks Committee. 
THOMAS A, PEACE, 
Chief Engineer. 
Engineer's Office, . 
Avonmouth Docks, Bristol, 
14th April, 1920. 4395 


he appointment will be held during the pleasure 


SSISTANT WORKS MANAGER REQUIRED for 
one 5 —§ works in India; good pros- 
a oe. n . 26, single. — 


Wr Gas oo {nOll Engine takeeniane or Adress, 
4399, The Engineer O 





W"aax TED, 





Experience on 


HIEF ret gy ee REQUIRED by a Large Firm of 
Chemical Manufacturers. Sound theoretical and 


Se STEAM CRANE DRAUGH' 
lary will be paid to suitable 

Please as = Poe age, experience, an 
seauised to Chief Saale. STOTHERT ~~, Pitt, 
Ltd. Engineers, Bath 





practical knowledge of general engineering essential. 

. construction and design of heavy 
Applications should be sent in on printed forms to} Chemical Plant highly desirable. Exceptjonal pros- 
neer, and should be} pects for the right man.—Address, stating training, 
experience, and salary required, 4880, The Engineer Designs 
Office. 4380 4 | yience ‘and salary 





HIEF ENGINEER REQUIRED for Cement 





[he Metropolitan A sylums Board 
invite APPLICATIONS for the following 
APPOINTMENTS in the Department . the Engineer- 
in- = on their Head Office Staff, v 
ONE TEMPORARY ENGINEERING 
DRAUGHTSMAN, for at least six months, 

to Prepare Working Drawings, Specifications, 

and Estimates for the Installation of Steam 

Boiler Plant, Hot Water Supply and Heat- 

Nai ing Installations in connection with large 
institutions. The salary offered is £200 per 
— plus war bonus at Civil Service 

tes (at the present time £120). 

(b) ONE E ENGINEERING DRAUGHTSMAN, with 
experience similar to above. The ‘salary 
offered is £150 per annum, rising by £10 
annually to £180, plus war bonus at Civil 
Service weal — the present time £107 on 


the commencing salary). 

(c) ONE ENGINEERING *DRAUGHTSMAN, to 
Prepare Working Drawings, Specifications 
and Estimates of Installations of Electric 
Light and Power, Telephones, &c., in con- 
nection with large institutions. The salary 

7 cffered is £150 per annum, rising by £10 
” annually to £180, plus war bonus at Civil 
Service rates (at the present time £107 on 
the commencing salary). 
Candidates a not be less than 25 nor more than 
35 years of agi 

Sootuation _ can be obtained from the under- 
signed on and after Monday, 19th April, 1920, and 
must be returned, accompanied by copies of testi- 
monials, not later than Wathestay, 5th May, 1920. 
Envelopes to be endorsed: Application for ‘* Tem- 
porary Draughtsman *’ and ‘‘ Draughtsman ”’ respec- 
tively. Requests for forms made by post must be 
accompanied by pay oy syed envelopes. 

y 


DUNCOMBE MANN, 


Clerk to the Board. 
Offices of the Board, 
Embankment, E.C. 4. 4393 


['ottenham District Council. 


GENERAL ENGINEERING ASSISTANT. 
The Council invite APPLICATIONS for the above 
APPPOINTMENT on the official form, which can be 
ebtained from the Engineer of the Council. 
Salary £210 plus bonus on the Civil Service Scale, 
which at the present time is £123 per annum. 
Applicants must have received a good technical 
@ducation,.gmust have been trained as civil engineers, 
and have passed the Schatesbion of the Institution of 
Municipal "aad County Engineers 
Applicants must be neat and expeditious draugits- 
men, accurate surveyors and levellers, and able to 
prepare contract and working drawings, set out and 
measure up work. 
Copies a2 two recent testimonials and names of three 
erees ust accompany the application, which 
should Sng delivered to the Engineer of the Council, 
endo “ ya Assistant,’”’ on or before 
April 29th, 19 
REGIN ALD C. GRAVES, LL.B., 
Clerk and Solicitor of the Council. 
Town Hall, Tottenham, N. 17. 4320 








SITUATIONS OPEN 





ANTED, ASSISTANT SUPERINTENDENT for a 
Factory pancreas D.C. and A.C. Electro 
motors of standard design; only those men with a 
large experience of Repetition Work in all departments 
of a factory engaged upon such work need apply. 
State age, experience and salary required.—Address, 
4194, The Engineer Office. 4194 a 


ANTED, First-class MAN as ASSISTANT 
SUPERINTENDENT of a Factory manufactur- 

ing Electric Desk Fans and Small Power Motors; a 
man familiar with the Supervision of Male and 
Female Labour, and experienced in the coe ng! control 
of all departments manufacturing high-grade fans and 
i motors. Only thoroughly experienced men need 
apply. State age, experience and salary required.— 
Address, 4193, The Engineer Office. 4193 a 





ANTED for Glasgow District, COMPETENT 

FOUNDRY MANAGER, accustomed to Marine 

and Oil Engine Work. Applicant must be able to 
organise new extensions to present foundry. Expe- 

rience in Machine and Plate Moulding essential.— 

Address, giving full particulars of experience, age. and 
@alary required, 4386, The Engineer Office. 4386 a 








Wa for Large — Fg en Marine and 
General Engineering a ‘efrigerating Business 
in Egypt, an ASSISTANT *ENGINERE MANAGER ; 
must be thoroughly acquainted with Marine Engineer- 
ing, able to Estimate, to make Drawings and to work 
from Drawings, and with a knowledge of what is 
requisite for Ship Repairing; must have experience 
in the control and management of men, a knowledge 
of French desirable, but not essential meantime. For 
an efficient man, a salary of £50 per month, with 
mus, would be paid. Really good prospects of 
future improvement to —> man.—Write in the 
first instance to E. W., c.o. J. W. Vickers and Co., 
Ltd., 5, Nicholas-lane, B.C, 4. 4268 a 





ANTED, for London Bestneny Office 
DRAUGHTSMAN with all-round mechanical 
knowledge, and must date experience in nee 
Good salary to suitable man, State 
present position. — Address, 
4434, The Engineer Office. 





Com 

pany in Hongkong, age 30/40, single, well- 

feahnical *, applicants must have practical and 
n Ta! 


years’ ly, Pat, me. Leathwait and 
Si S Richin tees 





associate members‘of I.C.E. or I.M.E. need apply. 
Write, stating age and salary required, to “‘M. D., 
c/o Street’s, 30, Cornhill, London, BC Cc, 3. 4585 A 





Electrical Engineering Concern, London district, 


dence.—Write, E. D., - ge W. Vickers nt Ltd., 
5, Nicholas-lane, E.C. 4 4323 a 





Station Construction and Railway Work.—Address 
Engineer Office. 





specifications for all classes of -H.T. and L.T. 


4315 Aa 





a engineering firm in Midlands. 


tions. Engineering training essenti 
man.—Address, 4241, The Engineer Office. 4241 A 


ANTED, Fully Qualified DRAUGHTSMAN for 


petent maa ‘Address applications, 
full particulars of training and experience = when 
at liberty, “ioe8, The Engineer Office. 303 A 





(= MECHANICAL ENGINEER WANTED for 
large Industrial Company on the Continent. 
Duties to include charge of repair and upkeep of 
machinery. Knowledge of French or Spanish and 
Railway Experience desirable. Only members or 


C= WORKS MANAGER REQUIRED for hares 


manufacturing variety of accessories, but not heavy 
class. Applicants must be of good position, well 
educated, and have had a wide experience of actual 
works management not confined to one class of manu- 
facture. Thorough knowledge of costing a necessity. 
Age not under 40. Salary up to £3000.—Applications, 
which must be typewritten, will be treated in confi- 


Drop Stamp W 


IVIL ENGINEERING ASSISTANT WANTED in 
Manchester Civil Engineer’s Office for Power 


y ANTED FOR INDIA.— 

ASSISTANT DRAUGHTSMAN in Carriage. and 
Wagon Works; should have had experience in Rail 
way or Contract Shop Drawing-office, 
Dosaibie, workshop experience. 


veCARRIAGE and SAWMILL FOREMAN, 
Charge of Timber Machine and Carriage Building 
Shops; must have had first-class experience of 
Coach Building, able to supervise 
through machines. Age from 25 to 28 years. 
i ea SMITH for Railway 
Carriage Works, having a good practical knowledge 
of Smithing oe who understand nS aad and 
ork. Age from 25 to 28 y 
WAGON ERECTING FOREMAN 
in a Railway Wagon and Carriage Works, 
been trained in a contract shop or railway works be 
had good all-round experience. 2 


years, 

Applicants (single men preferred) must pass medical 
examination, to send full Particulars of sieme and 
experience. Address, 
faveztisine Offices, 7, Leadenhall. street, 

C, 8. 


nd, 
Age from 25 to 28 


548 





stating age, experience, salary required, > The 


LECTRICAL ENGINEER WANTED for Sales 
Department, used to ere fa ee from 


work —Apply, 


switchgear and handling correspondence and orders 


ANTED, FURNACE DRAUGHTSMEN. 
experience to be gained in all kinds of = 
nies experience, age, and 

to the WELLMAN SMITH OWEN ENGL 

NEERING ee Limited, eh a 

Kingsway, W.C. 





appertaining to same. Must have had drawing-office 

and works training.—Address, giving particulars of 

experience and salary required, 4315, The Engineer 
ce. 


BUTLER and CO., Ltd., 
INGINEER REQUIRED for Sales Department” of | Leeds. 


ANTED, Good DRAUGHTSMAN 
Bridges and Constructional 

stating age, experience, and salary required, to JOH) 

Stanningley maar near 
4° A 





keen, energetic, and capable of dictating 
+ ee sales letters, specifications, and quota- 
. Commencing 
Salary £350 per annum, with good prospects for right 


MECHANICAL DRAUGHTSMAN, Pre- 
2 Seeene Pu 


tate 
ann ent ly 4182, The Engineer —_ 








RRO-CONCRETE and] ARCHITECTURAL DE- 
SIGNER REQD. for 8S. America; Ist-class exp. 
buildings, and fluent “Spanish essential. Sal. £700/800 
p.a.— Apply JLAURIE and CO., Employment Specialists 
(Eng. Dept.), 28, Basinghali-street, E.C. No preli 
minary fee. 4439 A 





OUNDRY y MANAGER. —WANTED, a Practical and 
energetic to Take Control of a large Iron 
d Brass 3. 8 : ye given to one having 

experiance in economical production of large and small 

castings. Applicants should give particulars of their 
experience, and also state age and salary desired. 

Auolications will be treated as strictly confidential.— 

Address, 4090, The Engineer Office. 4090 a 








ACHINE SHOP SUPERINTENDENT RE- 

QUIRED, 800 machines. Must be first-class 
man with wide experience of all types of modern 
machines, medium size high-class gas and oil engine 
work; must have held. similar position. In reply, 
please state fully particulars of previous experience, 
nurber of machines handled, salary required, age, 
when at liberty, &c., in confidence.—Address, 4276. 
The Engineer Office 4276 a 





TE FIXER.—REQUIRED, the SERVICES of a 
RATE FIXER for a medium-size engineering 
works engaged on standardised machinery of wu largely 
repetitive nature. Only men of good education, 
practical experience in a modern shop, and capable 
of taking complete charge of the department on 
thoroughly systematic lines need apply. — eee. 
4285, The Engineer Office. 4285 





yo ee REQUIRED on Commission 
basis in Birmingham, Manchester. and Glasgow 
districts by Aeon of measuring apparatus and high 


invited to send full particulars, including selling and 
Office. qualifications.— Address, 4336, The pga 
A 





——~ aa REQD. oe we one Sine. 
30. {Prev. exp. tech. and comm 

sal. en Rs. 500 p.m.—Apply, LAURIE a CO. 

Employment Specialists Res, “peony 28, Basinghall- 

street, E.C. No preliminary fee. 4440 «a 


a res x ASSISTANT REQUIRED IMME- 
IATELY. preferably with a - 
Hollerith System.—Apply, stating experien: 
and salary, ROWNSON, DREW aad CLYDESDALE, 
Ltd., 225, Upper Thames-street, E.C. 4. 4275 a 








ORKS MANAGER.—REQUIRED for an Eng 
Firm in the London dis 


NEER as WORKS MANAGER. Must have know- 
ledge of up to-date methods and able to. obtain a 
maximum of output.—Applications, stating par- 
ticulars and salary required, to be sent to 4381, = 
Engineer Office. 4381 











y ANTED, GENERAL MANAGER for Large 
Cycle and Motor Cycle Works in Coventry.— 
Write, stating age and salary requiréd, and giving 
full particulars of ror administrative, and com- 
mercial experience, *‘ CYCLE,”’ c/o Street’s, 30, Corn- 
hill, London, E.C. 3. 4346 A 





WyAnzep IMMEDIATELY. WORKS MANAGER, 
capable of taking complete charge of large 
factory producing work to very fine limits.—Address, 
Stating age, experience, salary, and references, 4293, 
‘The Engineer Office. 3 A 





A = ARGE ELECTRICAL ENGINEERING. FIRM 
sir vile sXarth of England have a VACANCY for 
an 2 ASS SISTANT to Samervise the Manufacture of Liorge 


from those with execut’ive ability, a iota prac- 


tical workshop experience and technical training, W4NZ=D., CONSTRUCTIONAL DRAUGHTSMAN 


knowledge of modern Methods of quick production, and 
used to control. The- position offers good prospects to 


2A 





SSISTANT EN/GINEER.—WANTED, a Competent yA 52en. PRC ESS for a Nees 


MAN, with beoeanene training and ste2] works’ 


experience, as ASSISTANT ENGINEER in large | first-class experience.— Write, stating experience, age, 

works in Scotland.—Address, with copies of recent | salary required, to ‘* Mechanical Draughts rete 

testimonials, 4280, The Engineer Office. 4280 a ROWNSON, DREW and (CLYDESDALE, es 225, 
Upper Thames-street, 418 A 





SSISTANT to FOUNDRY MANAGER REQUIRED 


in Steel Foundry, specialising in light work. Pyaee:3 DRAUGHTSMEN Pan gag oe Ag in Elevat- 


Must be-a thoroughly practieal foundryman. Salary ing and n 

£450.— Write, giving full particulars, to Box 2558, | for cultable men." Writer stating epatinee Pase, | t 
c/o A. J. on and Co., Ltd., 154, Clerkenwell-road, | salary uired, * Conv Draughtsman,’ 
London, E.C. 1. 4238 A ROWNSON, wDREW ‘ond CLYDESDALE, _- Ne =. 





SSISTANT to the GENERAL MANAGER RE- 
QUIRED for a large Engineering Works. Train- 

ing and experience in Locomotive Manufacture and 
some commercial experience preferred. 


Enclose short epitome of past career and state salary 


required.—Write, Box 2938, ¢/o Brown’s, 39 Tothill- STOTHERT™ and PITT, Ltd., Engineers, Bath. 


street, Westminster. S.W. 1 4345 a 


Combustion Engines.—Addiess, 4400, The Engineer 
Electrical Machinery. jand INVITE APPLICATIONS | Office. 4400 Aw 


accurate and have had a sound theoretical and pram 


a suitabie man. Applications (in confidence) should aw he 
Btate age, past experience, and positions held and pg ag a 2 Apply; Goting se, expen somes pad 


salary required.—Address, 4402, The Engineer Office. | tng BIER Ob. ct. Banthore 
4 


Upper Thames-street, E.C. 4 


Age about 35. | technical _ trainin: erman: 
Applications will be treated in strict confidence. pe eee: to saltabte pan le ee NE nn 


bane pte an ASSISTANT DRAUGHTSMAN. 
used to igning and Detailing Hydro- 
extractors of all types. All applicants to have had 
rr experience.—Applicants to state salary 
uired and previous experience to THOMAS 
B OADBENT and SONS, Ltd., Central Ironworks, 
Huddersfield. 4305 Aa 





ANTED, an_ Expert LADY TRACER; must be 
experienced in all kinds of Engineering Tracing 

Work.—Address, stating age, egg er salary 

required, 4297, The Engineer Office. 297 A 





ANTED, ASSISTANT DRAUGHTSMAN, Pre- 
ferably_ with experience in details of Internal 





Senior. Must be quick and 


Cc. D.,’’ FROD. ten RON 
OA 


ANTED, MECHANICAL DRAUGHTSMAN, with 
experience of Designing and Lay-out of Plant.— 

Address, stating experience, age, and salary required, 

4307, The Engineer Office. 4307 





salary, &c., 4342, 


ANTED Near Birmingham, 


Competent ASSIST- 
ANT DRAUGHTSMAN for Bridge and Construc- 
tional Engineers. General routine. uld 
capable of taking out strains and designing steel 
buildings, &c.—Address, stating age, 
The Engineer Office, 


stating full 





JANTED, ONE or TWO DRAUGHTSMEN, Man 

chester district, accustomed to furnace ironwork 

and brickwork.—Address, 4244, The —— + org 
2 A 





work ; 


We: Smart DRAUGHTSMAN, Accustomed 
to Structural Steel Engineering and Bridge- 
able to make own stress calculations.— 
Address, giving experience and salary, 4330, -_ aga 
neer Office. 


‘ . a, | 
SITUATIONS OPEN (continuca) 





ing Maia a and Heavy Machi 
To the ri signin. an ® permanent situation is offered oe 
a iieeel ae salary will ah if Ad ‘ in strictect 
con ting age, fu a culars of 
&e.. » the Engineer 0 i re 





RAUGHTSMAN (Young) REQUIRED cous: 
tomed to arrangements and details of Pine Work 
for Boiler-house — Power pratnes, State 





experience, and salary _1equired.—The — ‘Hrs 
FOUNDRY ond NENGINEERING CO..- Ltd. 
Sumner-row, Bir ee 4326 ae 





were First-class Mechanica} Men, RE 
QUIRED for Transformer Work. State age, 
full pt of experience and salary degj 
Replies will be treated as gisictly conkidesinl-— 
Address, 4318, The Engineer Office 43 





Dever and Co Thoronebly paxperienced in Con. 
veyor and Coal Handling Plants. Only expert 

en need apply. REQUIRED for London Office of 
cannutentatiog engineers. Fer nna a Salary 
experience, age, 4390, The Engineer O 4390 4° 


RAUGHTSMEN.—TWO MECHANICAL WANTED, 

some knowledge of Lifts and Hoists desirable, but 

not essential.Address, stating age, experience, and 
wages required, 4300, The Engineer Office. 4300 4 








PB coer ~EWO. . OF THREE E i 
WANTED AT ONCE for country works near 
London. Experience in Water Cooling Plants, Cop. 








denser Work and Air Filters preferred, but not 
essential. Permanencies offered to the right men — 
Address, stating experience, age, and salary required} 
4433, The Engineer Office. 4433 4 
RAUGHTSMEN WANTED for Special Small 
Machines, Tools, Jigs, and Fixtures. Excellent 
opportunity for right men.—Address, 4425, The Engi. 
neer Office. 4425 A 
INGINEER DRAUGHTSMAN REQUIRED for 
London Firm of Contractors. Must be well 


acquainted with Design of Steel and Reinforced Con. 


crete Structures.— Address, 4279, The Engineer Office, 
4270 A 





| yi anes DRAUGHTSMAN REQU: TIRED - 
Wales district, with experience in Iron 
and Steet Works Plant. Must have had a thorough 
theoretical and practical training.—-Address, stating 
age, experience, salary required, and when at liberty, 
4405, The Engineer Office. 4406 A 








\IRST-CLASS LEADING CRANE DRAUGHTs 
MEN REQUIRED. State age, experience and 
salary required and when at liberty.—Address, $02, 

The Engineer Office. 202 

Poh _—WANTED, STRUCTURAL DRAUGHTS. 
used to Bridge and Roof Work; must have 

had a thorough theoretical training, workshop expe. 
rience and practical experience in drawing-office. 
Age from 25 to 28 years. Single man preferred and 
to pass medical examination. Send full particulars of 
experience and copies of  testimonials.—Adiress, 
Z. G. 545, care Deacou’s, Leadenhall-street, London, 

E.C. 3. 4353 a 
UNIOR DRAUGHTSMAN REQUIRED for London 
Office of Engineering Company: must have 12 
months or more drawing-office experience.—Address, 
lars and salary required, 4387, The 

Engineer Office. 4387 A 
EADING DRAUGHTSMAN REQUIRED by Engi- 
neering Firm manufacturing Mining Plant, 














Engines, Haulages and Pumps. Man able to fill 
position of checker preferred. Also DRAUGHTSMAN 
for Haulages. State salary and full particulars — 





Address, 4314, The Engineer Office, 43144 





EADING and JUNIOR DRAUGHTSMEN RE. 
QUIRED for Firm of Constructional Engineers 





Estimating for 


SSISTANT HEATING 


DRAUGHTSMAN, capable of 
Steam and Hot 
Apparatus. Previous experience pe —Write, 
giving details, age, and salary required, to HENRY 
HOPE and SONS, Ltd., 59, Berners-street, a. 
A 





live man,—Addiess, 
and experience, 4302, The Engineer Office. 


IVIL ENGINEERING DRAUGHTSMAN WANTED 

in Manchester Civil Engineer's Office for Power 
Station Construction and Railway work.—Address, 
stating age, experience, salary required, = The 
Engineer Office. 
ESIGNER.—WANTED for London Die Casting 

Foundry (aluminium and 
thoroughly competent MAN who ¢an Produce practical 

for Dies rapidly ; would have the 

of capable juniors. Excellent opportunity for 1eally 
stating remuneration expected 








in the Manchester district. State age, wage, and 
experience.—Address, 4438, The Bedteae Office. 
4438 a 
UALIFIED DRAUGHTSMEN, y era in By 
product Plants, REQUIRED by London Firn. 


—Address, stating age, experience, and salary 
required, 4404, The Engineer Office. 4404 4 





EQUIRED for London, DRAUGHTSMAN, Able to 
Design, Make Calculations, and Detail Rein- 


forced Concrete Work.—Address, giving full _par- 


ticulars of experience, salary, &c., P892, The Engi 


nour Office. _Ps92 A 


yi awe CAPABLE DRAU GHTSMEN | with Some 
lectrical Knowledge, who ere prepared to take 





up the ‘design of electrical cable junction boxes, &c. 
REQUIRED by a large Electrical Cable Company.- 


Address, stating age, experience, and salary req uired, 


4204, The Engineer Office. 








RAUGHTSMAN, Accustoned to Colliery Screening 
Gears,— Address, renting age, 
experience, and salary required, 4423, 
Office. 


Plants and Head 





RAUGHTSMAN ASSISTANT WANTED in Civil 

Engineer’s Offige in London ; - 
tical experience and be thoroughly used to Building 
and Construction Work.—Address, 
and salary required, P782, The Engineer O 


fis STANDARD ENGINEERING CO., Lid. 


icester, REQUIRE DRAUGHTSMEN witli 


experience in Heating, Ventilation, Dust Removal and 


‘an Work.—Applications to the MANAGER, Heating 


and Ventilating Department. 4329 A 





WO DRAUGHTSMEN WANTED, Experienced in 
Mining Engineering, Haulage Gear, Coal Cutters, 


&c.—Address, giving — of experience, salary, &c., 
4405, The Engineer Office. 4405 A 





me DRAUGHTSMEN WANTED, with Experience 
tructural Work and the Ariangement of 


8 
Prant and pepionz. Applicants must be well 
educated and have served an apprenticeship with an 





RAUGHTSMAN 


—Address, stating age and salary — 
4335, The Engineer Office, 4335 





Rertnee —Address 
tequired, 4126, The Engineer Offi 


experience and salary expec 
testimonials "oe EH MF, 


REQUIRED, " 
be for The Head ol A. 


experience 7 Railway Carriage and. Wagon Con- 
struction. Must be capable of taking charge of con- 
tract. 


ring be | of repute; they should state age, 
4 = enclose copies ¥ 





GUINNESS, SON ‘a 900. ‘Ltd., Dublin. 417: 4A 





RAUGHTSMAN REQUIRED, with Experience in 
Coal Handling, Screening, and Washing Plante, 

pe oe in Hauling and Winding 
tating age, ——— and aed 


D, CHARGE HAND for Automatic Section 
with a large Commercial Vebicle Manufac- 


turers in the North; must be used to P. and J., 
Cleveland, Acme, Herbert and Gridley Machines.— 
Address, stating previous cxperience. age and salary 
required, 4032, The Engineer Office. 4032 A 








RAUGHTSMAN REQUIRED, with Experience¥in 

Conveying and Handling Plants ; it be used 
to Constructional Steel Work, 
strains and stresses.—Address, 
required, 4421, The Engineer ‘ome, 


Jptindies taking out 





Erection of Steam 


RAUGHTSMEN REQUIRED for Leicester and 


i he 
Heating Plants, &c.° 
excellent opening for suitable men. Mag vA by letter 
= Bh omy AUSTEN and YOUNG, 
and Contractors in Heating “ie Ventilation. 
Havelock- street, Leicester. 4 


London, fully experienced 
and Water 


WANTED. 
FOREMAN ax FITTERS 


FOR TOOLROOM OF 
GENERAL ENGINEERING 
WORKS in the MIDLANDS. 


Address, 4410, The Engineer Office. - 
4410 A 








Drop Valve Steam E 

Steam Power. Plants. State a ex 

salary required.—Address, 4437, The ae 
7A 


Seg ip | WANTED. by Progressive Firm 
in East of Scotland; must be accustomed to 
ngines and the Laying Out of 


ANTED, FOREMAN Over Six Plates for @ 
* La hire ’’ Boiler Works, Manchester dis- 


ncas: 
trict. Must be capable of making own templets if 


To take full responsibility of all plating 


required. 
dnd drilling. State age, wages, and give references.— 
Address, 4340, The Engineer Office. 4340 A 








anical Engineering Work; must have 


RAUGHTSMAN WANTED, Experienced in Rail- 

way Design Estimating 

and Surveying. —Write, stating age, i Boeeey expected, 
and when available, also enclosing 

R. .882,"’ Lee and Wichtingate,  d 

Liverpool. . 


and Harbour Work, 


Power Press Department ; 

energetic man with experience of Stampings for Elec- 

trical Apparatus on # lage scale an 
on economical 








ANTED, First-class CRANE. DRAUGHTSMAN 
with structural work experience and sound 


and salary required, to Chief Engineer 
4296 a 





RAUGHTSMAN WANTED, to Work at’ South 

Coast resort for the —_ two = three months, 
then permanently in London 
class man with thorough knowledge of automobile 
construction.— POWELL, 24, Elm Par! ogy 


N. 3. 


SSISTANT FOREMAN WANTED by Large Enei- 
neering Concern in North of England for their 
preference given to an 


d used to quick 
lines. Only those who have 


uction 
bela positions in control of workpeople previously 


ply.—Address, full particulars of experience. 
> and sileny required, 4230, The Engineer 4230. . 











RAUGHTSMAN WANTED, Used Super’ 
and Boiler Work and Estimating.—Address, 
stating experience, 4370, The Engineer Office. 4370 a 


TANT FOUNDRY FOREMAN WANTED for 
Anglia. Mast be used to turning out 


General Engineering High-class Castings in greet. 
dry sand, or loam. 
versant with modern foundry methods,—Address, 
givite age, full details of ee where last 
ae and salary expected, 


Applicant must be fully con- 


4317, The a. 








[Bp eg od WANTED, Used 
osiery Machinery. nee | Midlands iiatrict.— 
Address, 4378, The Engineer O 4878 





For continuation of Situations 


Open see page iii 
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The Swiss Rhone-Rhine Navigation. 


By A. WHARTON METCALFE, B.Sc. 
No. V, (ConcLupING ARTICLE).* 


THE HYDRO-ELECTRIC ASPECT—WATER POWER 
AND GENERATING STATIONS. 


THE APPRECIATION OF WaTER POWER. 


PREVIOUS mention has been made of a lecture 
delivered in 1884-5 by Professor Dr. W. C. Unwin, 
Past President, Institution of Civil Engineers, on 
** Water Motors.” In its oceurs an observation which, 
in the light of present conditions, is well worth recall- 
ing and quoting in connection with the matter under 
consideration. After deploring that water power in 
this country was suffering depreciation and was no 
longer holding its former important position, Dr. 
Unwin made the following pregnant observations 
and forecasts :—‘** In some by no means very inde- 
finitely deferred period there must begin to be felt 


supply. No great increase in the price of coal is 
needed to make water power much more valuable 
than it is at present. On the other hand, if the 
electrical engineer will make the transmission of 
energy easier, the importance of water power would 
also increase, for one of the greatest defects is that it 
exists in the localities where Nature has placed it, 
and not in the places where it can be most conveniently 
used.”” 

It has not been necessary to wait for the creeping 
progress, relatively, of that ill, the prospective diminu- 
tion of the coal supply, to bring about conditions 
which have appreciated not alone the value of water 
power, but have turned thoughts towards the earth’s 
internal heat as a source of power. The deliberate 
restriction of output on the one hand and the war on 
the other, with its dislocation of the world’s business 
and interference with natural economic laws, together 
with the destruction of the producing plant of the 
French and Belgian coalfields, have sufficed “pre- 
maturely to bring about the realisation of Dr. Unwin’s 
anticipations, while electric transmission nowadays 
is also much more efficient than it was. The great 
increase in the price of such a prime necessity as coal, 
the importance of the valuable improvements effected 
in electric transmission and electro-technics generally 
during the last twenty-five years, have combined to 
produce like results in Switzerland, in France and 
(reat Britain, results reflected in the growing appre- 
ciation of the possibilities of water power. 


GENERAL CONSIDERATIONS. 


Tt was stated in article No. II. that a suecession of 
alequate hydro-electric power plants is essential to 
the existence of the Rhone-Rhine project, and indeed 
tu fluvial navigation generally in Switzerland, if it is 
to prove suecessful. No discussion of the project 
can be deemed logically complete that does not 
examine at least briefly the considerations governing 
the close relationship peculiar to the present case 
hetween the two parallel problems of satisfying the 
requirements of (1) internal navigation, (2) hydraulie 
power supply, upon which subject the English equiva- 
lent of an observation made by Dr. Leon W. Collet, 
Director of Swiss Waterways, was quoted. A more 
literal translation is:—‘*‘ One would not know how 
to separate the problems of fluvial navigation in 
Switzerland from that of the utilisation of hydraulic 
forces.” These words suggest the close similarity 
in the meane by which the requirements of very dis- 
similar interests and aims are to be satisfied, as the 
following considérations will show. 

(1) Where the rectification of the waterway which 
is to be rendered navigable cannot be achieved by 
ordinary methods of ‘ regulation,’’ as where rapids 
exist or the gradient is excessive, recourse must be 
had to the radical methods of ‘ diversion,” 7.e., the 
turning of the difficult stretches; or of “ sub- 
mergence,”’ i.e., the “drowning ’’ of such stretches 
under reaches of quiet water created in the latter 
case by barrages. Such barrages in the case of 
navigation must be provided with locks, though they 
need not necessarily in all cases: be furnished with a 
system of sluices, but most probably will be. 

(2) These reaches of quiet water thus formed are, 
in fact, at the same time reservoirs of energy, which, 
when the water is allowed to fall to lower levels, will 
be available for conversion by turbines into electrical 
energy. For hydro-electric reservoir barrages sluices 
are necessary, but locks are not required. 

(3) A certain proportion, a comparatively small 
percentage, of this energy will be necessary for purely 
navigational services, such as the working of lock 
gites, pumps, inclined planes, towing (possibly), 
cranes, and, at night, for lighting the waterway. 
The remainder of this energy, much the greater per- 
centage of the available total, would be supplied to 
towns, factories, and industries, electric” railways 
and trams, &c., lying within the radius of economic 
transmission of the several stations on the line of 
route. 

(4) Concessions to erect such power plants at suit- 
able sites are much desired, and legislative powers 
have been applied for by prospective users, civie and 
private, in some cases: with a total disregard, as will 
be © presently seen, of other interests. 





case of barrages created for the formation of reaches 
for navigation purposes, locks\ are indispensable, 
while sluices are not necessarily always so, in the case 
of barrages erected to create reservoirs for hydraulic 
power supply the case is reversed—sluices are essen- 
tial, while locks are unnecessary. 

The Associations Fluviales have had to watch over 
navigational interests when legislative authority for 
power stations has been applied for, in consequence of 
which the Federal Government now insists that where 
@ barrage and sluices are to be erected for hydro- 
electric purposes, suitable provision must be made for 
the addition of locks if required in the interests of 
inland navigation, rival interests being thus served 
by @ modification of similar means used by both. 
(6) Important. civic authorities and commercial 
bodies are applicants and in treaty for concessions, 
the projects for hydro-electric stations are drafted, 
and it remains only for the Governments of the 
cantons affected and the Federal Government to grant 
them in order that the work of construction may 
proceed. Thus, though the commencement of the 
Rhone-Rhine scheme may for a while be delayed, 
the work necessary for its completion will nevertheless 
be going on, and its opening hastened. At the same 





time the financial burden of the cost of the ‘‘ means ”’ 


hydraulic power interests will ultimately be shared | 
by both. 

the following observation. Lest this question of the | 
may appear to have been laboured, it should be pointed | 
out that under different physiographical conditions | 
easily conceivable and existent elsewhere, no serious | 
conflict of interests would arise, much less the threat- | 
ened extinction of one interest by the other. In| 
Switzerland there was, and where natural conditions | 
are analogous there is, such a possibility. 
instance of being forewarned and anticipating it. 


Association Suisse pour la Navigation du 


by the ‘“ 
he confidently asserted that 


Rhéne au Rhin ”’ it. may 


been jeopardised, but sealed. 
Bill was before the Legislature, its future hung in 
the balance ; 
now with slight modification make it possible and 
promising then actually threatened its existence, 


PowER STATIONS.—HORSE-POWER AVAILABLE, 
PRESENT AND FUTURE. 


plants on the Rhone-Rhine route is not less than 
96,000 horse-power under the worst, 7.e., low fall, con- 
ditions, and under the best, i.e., high fall, conditions 
exceeds 162,000 horse-power. In the future, when all 
the projected hydro-electric stations, regarding which 
any information is available, are running, the corre- 
sponding figures will be 239,000 horse-power and 
479,000 horse-power, but they will be very greatly 
exceeded later by the addition of the energy from 
five large and one small installations of which no 
particulars are to hand. 

Following the route of the Rhone-Rhine naviga- 
tion from the Franco-Swiss boundary left bank and 
taking the stations in order, their sites, the horse- 
power, and their ownership, where known, are as | 


—4.e., the barrages and water impounded by them— | 
necessary to the success of both the navigation and | 


The above considerations may be concluded with | 


relation between the navigation and power problems | 


| 


| 


It is an | 
But | 
for the watching brief attitude and action adopted | 


the fate of fluvial navigation would not only have | 
At one time, when the | 


the very means—i.e., barrages—which | 


At the present time the energy produced by power | 


(5) It has been shown above that, whereas in the | been made by the Federal Government as the exist- 


ing power plants at La Coulouvreniére (Geneva) and 
at Chévres require supplementing. The following 
few general particulars concerning it are available :— 

Barrage.—Five bays of 10m. span with stoney 
sluices. 

Turbine Building.—Placed with its length normal 
to the course of the river, it continues the line of the 
barrage and terminates at the left bank. 

Number of Turbine Emplacements.—Twelve. 

Protection.—The building is protected against 
shingle and also against floating objects by means of 
a dyke surmounted by a grating, the development of 
which in plan is such as to check the speed of the 
approaching water and thus prevent the too rapid 
obstruction of the grating. 

Tail Race.—This is separated from the overflow 
of the sluices for a portion of its length by a dam with 
pitched slopes. 

Fall Available—In summer, 
11,92 m. 

The La Plaine station will, it is thought, supply the 


7.55m.; winter, 


Section of Line 
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FIG. 7—SECTION THROUGH TURBINE AT CHEVRES 


power necessary for the working of the entrance 
locks on Section II. and the machinery for the inclined 
planes, such as the cable drum that controls the 
movement of the “transfer locks” previously 
described when en route. 

An alternative means for doing so is proposed, 
viz., the provision of a Diesel or other internal com- 
bustion engine, either for permanent use or as stand- 
_by plant. It will take the form of a.10 horse-power 
engine with reduction gear and will be coupled to a 


| continuous-current generator, the installation being 











Site. | Owner. Horse-power. | Remarks. 

Es Woe ns Me aes aes eae | ~- oo Concession granted 
La Plaine... .. .. .. «. «. «. «| City and Canton of Geneva | —_ Concession granted 
Chévres | City and Canton of Geneva | 12,000 to 18,000 In use 
Wangen = -- | In use 
Wynau — -- | In use 
Olten-Gé | — — | In use 
Aarau to Briigg | Locher et Cie., Zirich 11,000 to 45,000 Two power plants 
Beznaus. — — Replacement 
Koblenz to Laufenburg . — 40,000 to 84,000 Available 
Laufenburg  . —_— | 44,000 to 70,000 In use 
Tatinbearg to Rheinfelden — 35,000 to 84,000 at Ryburg Available 

| 20,000 to 36,000 at Sackingen Available 
Rheinfelden .. bat — 16,000 to 24,000 In use 
Augst-Whylen... < diag mmeesa eit — | 24,000 to 60,000 In use 
Augst-Whylen eg en Pee -- 37,000 to 68,000 Available for two 

| power plants 


The above list of sites and available horse-power at | suggested as amply sufficient by M. R. Thury, whose 
the sites or in the stretches named represent power | expert opinion was sought. 
plants in being, or others about to be, or sites suitable | Chévres.*—Two interesting points connected with 
for them. ‘The figures given are in themselves suffi- | this station, which have probably a wider bearing, 
ciently impressive, suggestive, and interesting, and | are worth noting; one (a) refers to the arrangement 
they become yet more so when viewed in relation to | of the turbines on the shaft; the other (6), to the 
the twin problems upon. the solution ‘of which, so far water in the tail race. 
as internal navigation in Switzerland is ‘concerned,,| (a) Arrangement of Turbines.—The turbines are 
success pivots. For each site represents a- barrage, | keyed to the same shaft at different predetermined 
and behind it water, which is at once a navigable | levels, as shown in Fig. 7. The ideal turbine of 
reach and a source of power, while ‘each stretch of | uniform maximum efficiency is only conceivable in a 
river between two sites implies one or several such. | country where meteorological conditions are such 
[tis the sum total of these barragé-created reaches | that the annual rainfall is uniform and evenly dis- 
appertaining to power plants, added to canalised | | tributed over the seasons of the year, so that river and 
diversions and lengths of regulated river, that will | lake levels remain constant. Switzerland is not such 
make of a non-navigable river at best, of a torrent at a country. The arrangement of turbines shown is 
worst; a future junction and navigable waterway | designed to meet the variation of fall due to summer 
between two of the notable rivers of Europe. |and winter river conditions. The upper, which is 

Nores on Powkrr Srartons.—Pom'rs or SPECIAL known as the “ summer turbine,” works only in the 
INTEREST. e For a full secount of this. station see THE ENGINEER, 
La Plaine.—The concession for this, station has | October 17th, 1902. 





* No, TV, appeared Apri} 2nd, 
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summer with a fall of 4,30m.—say, 14ft.°6in.““Tt 
gives at 80 revolutions some 800 brake horse- r. 
The lower turbine, known as the “ winter turbine,” 
works only in winter, with a fall of 8.10 m.—say 
26ft. 10in.—and develops at 80 revolutions 1200 
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-»Qur Mineral. Statistics, .. 


“In accordance with our customary. procedure, we 


brake horse-power. The upper turbines are what’ are give herewith a review of Part Til, “ Output,” of 
sometimes termed “double-acting,”{ since, “with | the Mines and Quarries General Report and Statistics 
their long S-shaped conduits, the water entering the | for 1918, omitting reference to the coal and iron trade 


turbine acts..by both pressure and suction, at the 
same time. In the case of the ten groups—i.e., 


. Although the report is signed by Mr. W. 
alker, as Acting Chief Inspector of Mines, it may 





twenty turbines—last installed, which are of the out-| perhaps be mentioned that the next report will be 
ward flow type, the number of revolutions per minuté | issued on his sole responsibility, forhe has now suc- 
has been raised to 120 and the brake horse-power | ceeded Sir Richard Redmayne as Chief Inspector of 
developed correspondingly increased. Results have | Mines. The report is still in the attenuated form of 
justified the superposition of the turbines on the} the last three or four years, and paragraph 2, giving 
shaft, @ design based upon the appreciation of the] the war as the cause of the lack of certain informa- 


secular variation of water levels. 


. tion, has not been altered by a single word. Let us 


(6) Tail Water.—A concrete dam, 4m. high, 2m. | trust that we shall see a change in the next report, 
wide at the base, 130 m. long, and perfectly straight, | though perh it is too much to hope that we shall 
separates the tail water from the channel into which | get back to all the old interesting details at once. 


the overflow from the sluices . discharges, 7,e., the 

















CHEVRES STATION 


Rhone, as will be seen from Fig. 2, which shows the 
area allocated to the tail water. 
It was originally found that when all the turbines 


were working the tail water stood 60 ¢m.—over 
23$in.—higher than the water in the river at the end 


When writing last year, we referred to the report 
of the Controller for the Development of Mineral 
Resources in the United Kingdom—Sir Lionel Phillips 
—and approved of the suggestion that a Minister of 
Mines would be an advantage to the mining industry. 
So far nothing has matured on this point; but it does 
not seem at all unlikely that the forthcoming Coal 
Mining Bill will have a proviso to that effect. It 
cannot be said that. the Government assistance given 
through the Controller to the Metal Mines in’ 1917 
and 1918 led to any very startling increase in. the 
output, but against this it has to be remembered that 
if such assistance had not been forthcoming the 
output might have shown considerable diminution 
owing to the lack of labour and rise in working costs. 
While copper, manganese, tungsten and zine ores 
show @ rise in output over 1917, falls are recorded in 
the case of lead, iron and zinc, though the variation in 
all cases is but small. 

Coal is, of course, by far the most important 
mineral product of our islands, but leaving it out of 
account, the value of the other minerals raised in 
1918 was £18,839,032, compared with £16,177,192 
for 1917.. This upward trend of total values has been 
continuous of late years, and is, of course, due to 
higher market prices,and not to any increased yield 
or general improvement in the position or prospects 
of our metal mining. All statistics—imports, exports 
or whatnot—show increased values for a very simple 
reason, and too miich is apt to be made of the fact 
by the careless reader or the interested writer. Pro- 
duction is the important matter, and in writing in 
the last two or three years we have perhaps been too 
optimistic in predicting increased outputs at the close 
of. the war, when the labour shortage would be 
remedied... Now, however, we are faced with the 
higher cost of labour and: of materials, which makes 
the future a source of uncertainty and anxiety. A 
good deal depends upon how far local miners follow 
the dictates of their own inclinations or are led away 
by agitators from outside who do their best to upset 
miners in isolated places, with the effect of elosing 
down what may be the only local industry of 


importance. 


Perhaps in writing primarily of 1918, we ought not 


of the dam. This, of course, was undesirable, as 7 - 
head was lost. However, when the dam had been | * touch on matters which did not ‘become acute 
: before 1919, but it is difficult altogether to avoid 
piérced for a length of 12 m. near the upper or narrow } : fai icl , 
end of the area the evil was reduced satisfactorily, the serious state: of which arose af 
Armistice, when the stocks of metals released by the 


and when the second sluice of the barrage is open‘there 
is a considerable further improvement, which is due 


Government came on the market, and the reductions 
in price made home mining an unprofitable business 


t “ - ti > th . M4 
o_ _ saretion * snd te: iniodng oh Seer with current labour demands. We do not suppose 


towards the river of the tail water through the open- 


that the returns for 1919 will prove very cheerful 


ing in the separating dam. But the evil is admittedly tng’ at ensende- are certainly being’ tiade this 


mitigated only, not cured ; it thus raises a question 


year, with, imter alia, lead and tin at higher levels 


of some interest as regards similar cases, which ‘may than those they sunk to during last year 


occur in the future, in relation to the preservation from 
injury and maintenance of river banks where the 
remedial method described is employed. The differ- 


Arsenic and Barytes.—To refer now to some of the 


more important minerals in alphabetical order, we 
commence with arsenic, the value of the output of 


ence in the level of the tail water and of that in the : - : 
river on the other side of the dam must obviously pt gta rie ee cadena - ate ae 
senor. @ current sottingy eeawageothe opening S|». 2218. 608 Sir th reduced. satis etieon: 


the dam, which, combining with that of the overflow 


Now, of course, the price has broken, and a different 


from the barrage—i.e., the river—will have a resultant : ‘ : 
that may undercut or excoriate the river bank oppo- | *#le will have to be told next time. Barium—com- 
pounds—more commonly known as barytes, amounted 


site the station for some distance down stream. 
Questions like this must occur and be dealt with when 
the hydro-electric stations on the route of the Rhone- 
Rhine navigation begin to function. 

In conclusion, it- is submitted that, weighing all 


to 66,360 tons, against 65,557 in the preceding year 
—not so much of a rise as might have been expected 
in view of the various new ventures. The value rose, 
however, from £141,333 to £218,592, indicating that 
the home users in the paint and other. trades gained 


facts adduced which are pertinent to the argument; the : : - “i 
contention of the Director of Waterways of the fe tr oo mde; ieepponntl aioe. in she maining 
Department of the Interior of Switzerland, Dr. Léon ms trY'. thy fea in county returns 

ae rT ueeaedee Ge) ean trait ae are the reduced output from the Durham mines and 


W. Collet, stands proven. 








the Duneen Mine, Cork, and the rise to the first place 
of Shropshire, with 15,659 tons.. The bulk of this 


4 probably came from the Bog Mine of Shropshire 
Minerals, , Limited, 


@ concern which was. started a | deposit 


Tae “Leader” armoured cable which has just been| year or two with ample ital.to reopen by a 
intel st Dvieome 7 Hashoer. te Santer nerrencien Wet new a letmeasetin a * e of. old mines in the 
ow visibility prevails, lies at ttom of the fairway, | Minsterley district shire output from 
the land end being connected with an alternating SOUTCE | ines ey 5542 rile mart hee 129 1917, 


of supply. Interruption of the current sectoue ee dhins < : 
: JA cleanly Of this Morse dodo ins | While that from quarries;,and open 
serge — a nis ieee ion | @ffect, old mine dumps—showed a. decrease. In this 


fitted with the necessary recei 


in the fairway to within 500. yards lof either side.of the | Way. barytes: is following what has happened in the 
cable. An Admiralty order on the subject. gives certain | case,of., fluorspar, The Derbyshire barytes is not.of 
details relative to the position of the cable at various| the high. grade ~produced. in Shropshire..and , other 


points in the approaches to Portsmouth. 





t See Weisbach, “The Mechanics of Engineering,” vol..ii., 








counties, but it finds a ready market in the paint 
trade, and the capital expenditure at the old Goleonda 
Mine, now by far the largest producer, has been 


page 581. The conditions are analogdus to those of 4 Jonval pt ' 
turbine working at the top of a long tube, }amply justified: “The output of Northumberland, 


ne 


which may be taken as meaning witherite or car. 
ingstonés Mine, fel 


| benate of, barium fron Settlings 
from ie eae in teeTit) tons in 1918, a result 


which may be accounted for by more'than one cause, 
Montgomery, ‘with 3762 tons, ‘keeps on the up grade, 
while in Scotland the newly reopened Barloceo Ming 
in Kirkcudbright -has. the, respectable total of 700 
tons. Renfrew, however, for years the only pro. 
ducer, has now sunk 6 the low level of 115 tons. In 
mentioning the alterations. which have taken place 
in output in the different districts, we do not over. 
look the fact that, the figures. relate to wartime, and 
that scarcity of labour may have had a more potent 
influence on output. in, some districts than in 
others... Anyhow, the, figures must. not be taken as 
indicating . the. potential, value.of a property or a 
district. . The, producing firms, or at all. events the 
bulk of. them, are in the Barytes Producers’ Asso. 
ciation, which, has been, energetic in putting before 
the Government.the, views of its own side in the 
matter of the renewal of imports from abroad, which, 
although, much, restricted, have not been altogether 
barred. What.the future has in store.in this direction 
is a matter of close. interest to. both producer and 
consumer, 

Copper.-—Passing, on. to copper ore, we note that 
the output of. the, Levant. Mine, Cornwall, the only 
mine worth mentioning, was 619. tons just 2 tons 
above the preceding year. The copper ore returns 
are higher, being..swollen by..250 tons from the 
Triassic sandstone deposits at Alderley Edge, Cheshire, 
but as the,copper contents only amounted to 4 tons, 
the inerease in the tonnage does not go for much. 
The mention of 13 tons of ore from the Snelston Mine, 
Derbyshire, completes the present, list of English 
producers. A little progress has to be recorded from 
Carnarvonshire, but it. would seem that the Levant 
Mine will remain the only producer of any importance, 
and it will be interesting to see to what extent the 
new company now being formed to develop the mine 
will be able to increase the output. Copper precipitate 
from mines and open, works in Anglesey, Devon and 
Cornwall amounted to 200, tons, against 190 in 1917. 
As. compared with other .metals, gopper was at a 
disadvantage in. 1918, the average price, being lower 
than in 1917., .No details.as to the amount of metallic 
copper.obtained. from burnt cupreous pyrites by the 
wet process are given in. the report. , In former times 
the amount. was round about 15,000 tons. If it does 
not, rise. to that figure to-day, it will not be due to a 
decreased import, of pyrites, but to the fact that we 
have imported @ large amount, of iron pyrites in place 


of copper ites. 

Gold-No gold ore was mined in Wales in 1918, 
but as the St.. David’s Mine, Merionethshire, has now 
been reopened, home production should reappear in 
future statistics. 

Fluorspar —Proeeeding. to fluorspar, the sole in- 
formation given in the report.is to the effect that the 
output was 53,498. tons, valued at £41,310, against 
64,874. tons, valued at £36,462 in 1917. As the 
divisional inspectors’ returns are not at hand, we can 
only speculate as to whether the decrease arose in 
Durham or Derbyshire or in both districts, However 
this may be, it supports what we said on @ previous 
occasion as to there being plenty of material available 
to meet the demand, and that there was no need for 
outsiders to put money into certain fluorspar ventures, 
in view of scarcity and high prices.. The average price 
for good lump spar in 1918 was considerably above 
what might be inferred. from.a.simple. arithmetical 
calculation from the figures just quoted, but as we 
have said on former, occasions with regard to the 
columns in the statistics headed ‘‘ Value at the mines 
and quarries,” they must not be read too literally 
by seekers for commercial information. One of the 
causes for the increase in the average price is the 
practical exhaustion of the Derbyshire mine dumps, 
and, of course, the present all-round increase in 
mining costs has not been without effect. 

Iron.—Looking now at the iron: ore figures, we 
note, that the output was 14,613,032, tons—slightly 
under.the figure for the. preceding year. The yields 
from mines under the Coal Mines Act and the Metal- 
liferous Mines Act showed some diminution, while 
the yield from quarries was well above that of 1917. 
This was only to be expected. in view of the develop- 
ments which have taken, place in the working of the 
oolitic: ores..of the Midland .counties, especially in 
Oxfordshire and Rutland, where the increase is most 

. »The new. district. of Carnarvonshire pro- 
duced 17,496 tons of 38 per cent. ore—a considerable 
inerease over the preceding year, while the new 
developments in. the’ Isle. of _Raasay, Inverness- 
shire, Jled.to. the output of 10,968 tons, against 1333 
tons in 1917. . This is 25.to 30 per cent. ore, and the 
it, varies from 6ft, to .17ft. in thickness, being 
situated at the junction of the Upper and Middle Lias. 
No mining is necessary, the.ore being obtained by 
quarrying alone., The imports of iron ore, mainly 
from Spain, amounted to 6,581,728 tons, valued at 
£13,441,225, the nding figures for 1917 being 
6,189,655 and valued at £12,040,206. } 

Iron., Pyrites.—-Passing, to iron. pyrites,, we notice 
@ jump from 8515 tons in/ 1917,to.22,195 tons in 1918. 
We have no doubt that practically the whole of this 
inerease came from the Government mine of Caccoch, 
near Llanrwst. Last year we said that, the future of 
this venture was problematical owing to the sulphur 





content of the pyrites being only 38 per cent., and we 
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note that the mine was:recently put up for sale by the 
Ministry 6f Munitions: ‘The imports of foreign pyrites 
came t6’836/703 tons, against 854,241 tons in 1917. 
Large stocks having ‘been accumulated in view jof war 
requirements, it is only to be expected that’ the 
figures for 1919 will show a further fall. 

Lead.—We now come to the consideration of lead 
ore, the output of which amounted to 14,784 tons, 
against 15,322 tons'in 1917. It is a truism that it is 
unwise to prophesy, and it is perhaps unkind to draw 
attention to theefact that the Controller, of the 
Department for the Development of Mineral-Resourees 
estimated the output for 1918 at about- 25,000° tons 
as the result of Government aid. With regard to the 
output, the most prominent features are the decrease 
from the Mill Closé Mine, Derbyshire, and the increase 
from Flintshire, where Government assistance in 
pumping out thé drowned North Hendre Mine, was 
an important matter. It seems a great pity that 
trouble and delay has occurred with regard to Govern- 
ment help in the big drainage tunnel scheme which is 
to resuscitate this important lead-mining district. 
British lead ore yielded 77,795 oz. of silver in 1918, 
valued at £15,417. At the present time, owing to 
the rise in silver, those mines, such as the Trecastall, in 
Carnarvonshire, which yield .a highly argentiferous 
galena have a brighter prospect than those in which 
the silver barely exceeds 40z. or 50z. per ton. A 
matter of some interest in our lead mining annals, 
though it does not legitimately come up for notice 
in this review, is the recent’ sale of the famous Mill 
Close Mine in Derbyshire to the well-known Stanton 
Ironworks Company, or perhaps itis more correct 
to say to Mr. Chambers, ‘its managing director _ The 
mine has been worked continuously by the Wass 
family for the last sixty years, and has been our 
largest producer nearly all the time, Troubles 
mostly connected with labour, have been chronic 
for some time, and as the existing lease is about to 
expire the trustees decided to sell the property as a 
going concern. A good many paragraphs have 
appeared in the Press regarding the miners obtaining 
possession of the masters’ property under the High 
Peak Mining Customs and Mineral Courts Act, but 
it may be, pointed out that practically, all, the Mill 
Close workings, are just outside the King’s. Field, 
to which the above Act applies, and, the ,derelict 
mines which the men have got possession of at 
Winster and Elton’ were not defended by the Wass 
trustees, in whose names they had been registered 
for many years in the Barmaster’s books, as no one 
else had applied forthem. The procedure and expense 
of obtaining a lead mine in the King’s Field are 
trifling matters ; the trouble is to find the lead which 
the old men have left without embarking on con- 
siderable capital expenditure in sinking to depth and 
dealing with the water. 

Manganese.—Manganese ore to the amount of 
17,456 tons was obtained mostly from the Lyn 
Peninsula in Carnarvonshire, against 9942 tons in 
1917. Our imports of ore came to 365,606 tons, 
valued at £3,397,455. 

Lime and Strontium.—We haye mow to notice a 
mineral, to wit, phosphate of lime, which reappears 
in the statistics after an absence of many years. We 
are not sure of the year in which the old industry of 
mining coprolites or phosphate of lime in the country 
succumbed to ‘the import of; foreign phosphates, but 
in 1888 the amount produced*was 22,500 tons, of 
the stated value of £43,312, much larger. quantities 
having been obtained in former years. A revival of 
the industry occurred recently under Government 
auspices, and the yield in 1918 was 3372 tons, the 
value not being stated. Now that the abnormal war 
conditions have ceased, it remains to be seen whether 
the revived industry.can be carried on at a profit. 
Another earthy mineral yielded by a particular area 
is celertine or sulphate of strontium, heaps of which 
may usually be seen by the observant.railway traveller 
as he passes through Yate. Station, Gloucestershire. 
In 1918 the output was only. 1014 tons, against 2577 
in the previous year, but we have to’ remember 
that the beet sugar and firework industries, which are 
the main consumers of strontium salts, have been 
under a cloud in the Jast few years, and stocks may 
have accumulated. 

Tin.—The more important subject of tin mining 
now claims attention, and we note that although 
there was a fall in production of dressed tin ore from 
6576 tons in 1917 to 6378 tons: in 1918, the value in 
the latter year “being, £1,115,926, against. £784,493 
in the former. mean ‘monthly price was 
£329 11s. 3d., a figure which is:more than startling 
to those who rémember the industry carrying on‘not 
so Many years ago with the metal at £60 or £70 a 
ton. The present prospects of the Cornish industry 
in the light of the developments which are now taking 
place is an important matter which it is quite im- 
possible to deal with adequately in the small amount 
of space now available, and we pass on to tungsten. 

Tungsten.—The estimated output under Govern- 
ment assistance was 700 tons of dressed ore, but the 
actual figure was, 302 tons, valued at £49,215, against 


241 tons, valued at. £39,742 in 1917. °'The bulk of the |: 


ore, came from Coinwall,’ while Cumberland, with 
75, tons, shows, a decided increase on the prévious 
year’s. yield of 32,tons, Devonshire continuing a, bad 
third. The ore isi nearly..all; wolfram. or an. impure 
tungstate of iron, but 2 tons of scheelite tungstate, of 
_ lime were obtained. 








_ Zine. ing finally to zine, we note,a; change 
in the headline:of Table 72, which now:reads. “Output 
and value of»zine ore from mines, quarriés.and,open 
workings,” instead*of from mines alone!» This change 
has no doubt been brought’ about ‘by the fact that 
blende is being obtained’ by Ore Supply, Limited; at 
Wood of Cree, Kirkeudbrightshire, by quarrying a 
network of small veins, a form of procedure which 
may also possibly have been adopted elsewhere. The 
output of zine ore from the United Kingdom and the 
Isle of Mam was 9025 tons, by no means what might 
have-been: expeeted, but. still-an-improvement on the 
low level reached in 1917, viz; 7484 tons. The.main 
factor in this increase was thé‘rise in yield of the 
Carshield Mine, Northumberland,. 1041 tons to 2339 
tons, the adjacent Ninthéad Mine remaining at about 
the same level, with about 2000 tons. Without these 
Vicille Montague mines the British output would 
cut @ sorry figure, and it is to be hoped that they will 
weather the storm of recent difficulties.. The Halkyn 
Mine, Flintshire, at 870 tons, is down on the previous 
year’s output, though the smaller Carnarvon and 
Montgomery mines show increases. No ore is reported 
from Anglesey, which indicates that the metallurgical 
company which leased the bluestone or complex 
sulphide ore ground from the Mona and Parys Mining 
Company has not found the venture a profitable 
one. Our imports of zinc ore, which were about 
8000 tons in 1913, rose to 92,787 tons in 1918, the rise 
being, of course, dye to the home smelting of-Aus- 
tralian concentrates, : 








Floors for Railway Under-bridges. 
(By a Correspondent.) 


No. I. 

A RAILWAY engineer is often faced with the question 
as to which is the best and most economical floor to, use 
for a new under-bridge or the reconstruction of-an existing 
bridge. In this article the writer has endeavoured to | 
make it comparatively easy for the engineer to decide | 
the type of floor most suitable for the bridge in question. 
As the information put forward was compiled prior to the 
war, the prices on which the costs are based are very con- 
siderably less than present prices. After‘consideration, 
however, the writer..has. come ,to,; the , conclusion 
that as the pri quoted at the present. time, are still | 
liable to fluctuation, it would be better to keep the 1914 | 
prices and for the engineer to add the percentage 
to bring them up to current rates. At the present time 
the increase is about 180 per cent. Even without that 
percentage, the comparative costs would still be of great 
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joists of 5 per cent. Where the joists are 
in s section only the 24 ér Gent. for rolling is 

ided. A lt, 140 Ib. —Fin. ‘asp t, ‘about’ 9 tb:  Con- 
crete, 1301b.—2in. ‘fine concrete, abut 21°51b. Brick- 
work, ordinary, 120Ib. “Blue brickwork,145 Ibi; and 
creosoted timber, 471b. “All at per cubic foot.” Weight 
per foot rum, inclusive, for’one line of track, 167 Ib., 
B.S. steel rails at 90 1b. per lineal yard being allowed for. 

The average of prices for pre-war contracts has been 
taken in compiling the, different estimates, and an addi- 
tional percentage would ‘have to be added where the 
inaccessability to the site is greater than usual. Main 
girders.and their connections to the cross joists or girders 
carrying the floor have not’ been taken-into: account in 
the- quantities ; sc°that-the cost per‘super-foot of A, B, 
C, and D are exclusive of them. 

With regard to the longitudinal types, the area could be 
takem to include, the face girders, but it. must be remem- 
bered..that..the.estimated cost wot abe slightly 
exeessive, as the Ay cong Pa could be of lighter section. 
All the sections of floors givén could bé adapted to any 
type of main. girder, according to the preference of the 

esigner for lattice, bowstring or web plate girders. 

The question/of maintenance on the steel flooring has 
not been taken into consideration, as more often than not 
the depth of construction available is usually the deciding 
factor. For all moderate spans, and where there is plenty 
of depth available, the jack arch floor is usually adopted. 
Where the span is considerable, the weight of the floor 
to be adopted is a very important factor; the lighter the 
floor, the less the weight of steel in main girders. 

By comparing the weights per super foot for the floors 
shown in Figs. 8 and 9, it will be seen how important this 
factor is ;— a at 








super foot, 
“ake -- 3-42 jack arch construction 


Fig. 9, weight per 
mi ay 
super foot, 


ronly, .: 
Fig. ‘8, weight per 


floor only . 74 steel floor 





Difference in weight 2.68 ewt. 

All éstimates of cost are exclusive of permanent way, 
but include the necessary oak packings only for use with 
longitudinal timbers on trough floors, &c. 

The maximum stress allowed for the steel is 5 tons per 
square inch, with the exception of the floors for type B, 
double line, where the stress works out at. abort 5.8 tons 
per square inch. In the trough floors for type A, single 
line, each trough has been designed to take about two- - 
thirds the actual live load, in accordance with usual 
practice. i fod +9 

The cost of the various floors will bé:given under their 
types, as described at, the beginning of this. article. 

Type A, Fig. 1.—Longitudinal troughing, 2ft. 6in. 
wide by 12in. deep by jin. thickness. The joints are 
covered with.a jin. cover plate, which is continuous along 
the length. Troughing filled in with 6 to I cement con- 
crete, laid to falls and made waterproof with jin. mastic 
asphalt, covered with 2in. of fine cement concrete. This 
cement concrete covering forms a protection to the asphalt 





use, since similar materials are used in each type. 
As railway companies have their own particular methods | 
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TYPES OF 


as regards design, it has only been possible to give those 
types which are more or less common on all railways. 
The different types of floors taken are as follows :—Type A, 
single line; Type B, double line; Type C and Type D, 
double line with centre girder. 

Type C is for spans up to, say, 40ft., where the outside 
girders are of shallow construction and can be used as a 
footway. 

* Type D is for spans over 40ft., and the usual clearance 
of 4ft. 10in. has been given between the outside rail and 
the inside edge of the face girder. _ 

By Board of Trade regulations, fhe height that a centre 
girder can stand above rail level is 3ft, before the minimum 
clearance from rail to girder need be increased. With 
most bridges designed for centre girders, it will not be 
found necessary to take the centre girder more than 2ft. 
to 2ft. 3in. above rail level. The. cost of a floor con- 
sisting of longitudinal girders with either steel floor 
plates or joists and concrete has been given, the span in 
each case being 30ft., with no allowance for parapets. 

Cuts are inserted to show the various floors under their 
types, and are as follows :— 

Type A: Figs. 1, 2, 3, 3a, 3s, 4, 5, 6, and 17. 

Type B: Figs. 7, 8, 9, 10, and 11. 

Type C: Figs. 12, 13, and 14. 

Type D: Figs. 12 and 13. 

Longitudinal t ? Figs: 15, 16)'16a,:18} and 19.) 

. Ferro-concrete type : Fig. 17. i ’ 
For the calculations, the standardised loading has bee: 
taken and the weights.for the various materials, &¢., ‘are 
as follows.:-—Steel, 40,81b, per super foot, lin. thitk,*with 
an allowance-of 24 per cent. for rolling at the works, and 





when platelayers are adjusting the permanent way. 
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FLOORS FOR RAILWAY UNDERBRIDGES 


Permanent way of ordinary. standard sleepers and rail 
bedded in ballast. 


Weight, inclusive of permanent 


way . 2'.22°° ewt. \’ per 
j super foot 
Depth of construction Zit; 9fin. 


Weight and volume of materials, in one bay. for com- 
puting the cost :— 


ap ee eee . 17.84 ewt. 
Cement concrete filling .9 e. yds. 
fin. asphalt ... bec ccs one  @. OP OR 
2in. fine cement.concrete cover- 

ing -... 4.4.sq. yds. 


Cost of floor oe 78. 10d. per super foot 
Type ‘A, see Fig. 1.— Same ‘as destribed for Fig. 1, but 
with troughing 15in. deep and ®/;,in. in thickness. 


Weight, inclusive of permanent 
way and ballast’ =... 9... «.. 2225 ewt. ~=per 
: super foot 
Depth of construction 3ft. Ofin. 
Weight, and: volume of quantities, in one bay, for com- 
puting the cost,:— , 
BSteehh 22300) i 810 ehh 84 ews. 
Cement conéréte filling ©... 0.40 1.32 ce yds. 
#in. asphalt ... ae 4.4 sq. yds. 


2in. fine cement,concrete covering 4.4 sq. yds. 
Costjof floor... 6s. 11d, per super foot 
Type A, Fig, 2.— Longitudinal] troughing, 2ft. 6in. wide 
by 15in. deep by }in. in thickness.’ The joints are covered 





2} per cent. for rivets, making a total for built-up girders 


with a jin.’ plate ‘running the whole Jength of the joint. 
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Bien. 


Longitadinal timbers carry ihe chaire sud shila, tad re | 
supported on oak packings placed direct on the troughing. | 
in between the main timbers, : 


Timber transomes are fit' 
and kept in position by two coach screws. The 

screws pass through the table of a 6in. by 3in.. by 
bent tee riveted to alternate troughs. To provide 


Fig. 1. 
Rail Level 


| 
ap. | 
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Steel ‘in main joists 
Steel in rail bearers 
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a. 14/2 owt. 
4.5 cwt. 
Si 5c. ft, 


Weight, inclusive of 
way and longitudi 
t of floor only, with oak packings, Depth of construction oo. 2ft. 7hin, 


4s. 7d. per super foot. | Weight and volume of materials, in one bay, for com 
Type A, see Fig. 3.—Floor of similar construction to puting the cost :— 


rmanent 
timbers -48 owt. per 
super foot 


Fig 3 
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every other trough. 


| 1 Dia: drainage hole.N°2 to 


“Tne Enoween’? 


drainage, a lin. diameter hole is drilled at both ends 
each bay of troughing. 


Weight, inclusive of permanent 
way longitudinal timbers 


Depth of construction 


Fig. 4. 


Rail Level 


of | above, but with cross joists, 5ft. centres. and rail bearers 


"| each bay at ends. * 


Swan Sq 3 
2 


as 


Steel in main joists 
Steel in rail bearers .. 
rie oP wegen 6 Ei Ty ae: BOE: 
t of floor only, with oak packings, 
4s. 11d. per super foot. 
Type A, Fig. 4.—This floor is of similar construction 


-» 14.2 owt. 
| 10in. deep instead of 8in. 5.9 owt. 
Weight, inclusive of permanent 

way andtimbers ... ... ... .43 cwt. 
super foot 


2ft. Thin 


per 
Depth of construction © 


Fig. 5. 
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2 “THe Encineen” 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 
Oia: 22. 55. 
Coach screws 2 
Oak packings... .w.2'c. us.) 4 0. ft 
Cost of floor only, with oak packings, 
5s. 1d. per super foot. 
Type A, see Fig. 2.—Same as described for Fig. 2 above, 
but with troughing 12in. deep and 1'/,,in. in thickness. 
Weight, inclusive of permanent 
way and timbers 


--- 13.33 ewt. 
. 2Ib. 


-53 ewt.. per 
super foot 
Depth of construction 2ft. 54fin. 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Steel so 
Coach screws 
Oak patkings «...°.... ... 0. 46, ft. 
Cost of floor only, with oak packings, 
6s. 3d. per. super foot. 

Type A, Figs. 3 and 34.—The floor consists of cross 
joists and rail bearers. The joists are 16in. by 6in. by 62 lb., 
spaced 4ft. centres, with a 9in. by jin. plate riveted on, 
top and bottom, and carried right through to the main 
girders. The rail bearers are built up of 5in. by 3in. by 
Zin. angles, with a web 8in. by jin., stiffened with 3in. 
by 3in. by jin. angles, two each side, per bay. The per- 
manent way is carried on 18in. by 6in. longitudinal timbers, 
which rest direct on the joists and on oak packings over 
the rail bearers. 

Weight, inclusive of permanent 
way and timbers Sage eee 


16.5 ewt. 
1.2 1b. 


.42 cwt. per 
super foot 
2it. 7Hin. 
Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Depth of construction 


one 
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Weight and volume of materials, in one bay, for com- | to those described previously, main joists and rail bearers, 
puting the cost :— | but has in addition a fin. floor plate. The ordinary sleepers 
Steel in main joists ... 14.2 ewt. and rails can be used. Main joists, 15in. by 6in. by 59 Ib., 
Steel in rail bearers .. 6.1 cwt. spaced 2ft. 6in. centres. Rail bearers, 5in. by 4}in. by 
Ok pekiow up. Bab ave cade oe ee ee 18 lb., with a fin. floor plating. The sleepers are packed 

tt of floor only, with oak packings, up, over each rail bearer, by oak packings, which would 
4s. 1d. per super foot. be cut to take up any cant there might be on the bridge. 
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“THe Engineer” 


Figs. 3 and. 38.—Floor of a joists and pe 

bearers, supporting longitudinal tim f e 
conan way. “The cross joists are ay en by 6in. by 
.. section, spaced 4ft. centres. rail bearers in 
paige ae of two pairs of joists, 8in. by 4in. by | plate, As the main joists are so close together, the allow- 
18 Ib,, each pair of joists being 10}in. centre to centre, able stress for the steel has been increased from 5 tons 
with an 18in. in, plate riveted on top flanges to carry | per inch to 6 tons per square inch—actually 


It would be le to use ballast instead of packings 
with this type of floor, but the weight bay would be 
considerably increased, necessitating with the same depth 
of construction a heavier section joist and a thicker floor 





square 
the longitudinal timbers. | §.8 tons per square inch, 
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ceteris eeeenaseetttt 
Weight, inclusive of permanent 


.6 owt, per super 
foot 
Depth of construction lft. Lin, 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Steel in main joists ... ... ... 8.75 ewt. 
Steel in rail bearers, floor plates 

and connections kes abe Coe es 
Qak packings os 5c, ft. 


Cost of floor only, with oak packings, 
7s. 2d. per super foot. 
Ballast instead of packings would add .62 ewt. per sq’ 
ft., exclusive of additional weight ot steel). 
Type A, Fig. 5.—This floor is of a much heavier type, 


Fig. 7 


Rail Level 


na 


Weight, inclusive of permanent ; 
STE Be’ Seach +58 cwt. per 


eee super foot 
Depth of construction... 2ft. 4in. 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Steel in cross girders .., 1.1 tons 
Floor plating a are 1.2 tons 
Rail bearers and connections .45 ton 
Angle cleats, bolts and drainage 
channel bslat counter a 2¥ .18 ton 
Oak packings, ..... sey cies sven 6 16.0. ft 
Cost of floor only, with oak packings, 


8s. per super foot. 





398 








Weight and volume of materials, in one bay, for com- 
puting the cost :— 
Steel in cross girders ... ... ... 2.94 tons 
Steel in rail bearers, floor plates, 
&e. jsies lade, \inbaneaae 


Oak packings 
oot of floor, 
r super foot. 


Type B, Fig. one: Ptoce of built-up cross girders, 5it. 
centres, with jack arches and concrete. Joists of 15in. 
by 6in. by 591b. section. Jack arches, 9in. thick, built 
on fine cement concrete springers. 

Weight, inclusive of permanent 
way... PE ea ES aR? 


3.42 cwt, 
super foat 


per 








Type. B, Double Line, Fig. 7.--The. floor consists of 


Depth of construction 4ft. lin. 


Fig Q. 
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“Tne Encincer” 


necessitating greater head room for its construction. 
Floor of jack arches, supported by 18in. by Tin. by 75 Ib. 
joists, 4ft. centres. The joists are strengthened with a 
Yin, by fin. plate top and bottom, which gives at the same 
time a much greater width for the building of the jack 
arch where it rests on the cement concrete. springers. 
As the floor is a very common one, a further description 
need not be given. Reference to Fig. 6 will give the details, 
With this type of floor the cost of maintenance, as com- 
pared with the previous floors, is greatly reduced. 


Weight, inclusive of permanent 


way ... ove 2.95 ecwt. per 
super foot 
Depth of construction 3ft. 5in. 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Steel in joists ... ... «.. 17.7 cwt. 
Brickwork in jack arches ... 1.76 c. yds. 
Blue brick facing... ... ... 6.5 sq. yds, 
Fine cement conerete springers ..._ 7 ¢. ft. 
Cement concrete backing ... ... 1.2. ft. 
Sin: eephalt. 2.66 sen. awk <0 7 sq. yds. 
2in. fine cement concrete ... .... 7 3q. yds. 


Cost of floor only, 6s. 54d. per super foot. 


Floor similar construction to the type shown in Fig. 5, 
but with joists 5ft. centres instead of 4ft.— ‘ 
Weight, inclusive of permanent way 2.79 cwt. per 
super foot 
Depth of construction ... 3ft. 8in. 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Steel in joists... ... 0... . 17.7 ewt. 
Brickwork in jack arches ... 2.26 ¢. yds. 
Blue brick facing... of Usee> ese" Bue OG FOS, 
Fine cement concrete springers... 7 c. ft. 
Cement concrete backing ... ... 1.34 ¢. yds. 
jin. asphalt ... tata 8.75 sq. yds. 


2in. fine cement concrete .... ... 8.75 sq. yds. 
Cost of floor only, 5s. 7$d. per super foot. 


As the same section of joist and plates is used as in the 
previous type, the stress works out slightly higher. 

_ Using a built-up girder in place of the joist gives prac- 
tically the same weight and cost per square foot. 

Type A, Fig. 6.—Floor of similar construction to that 
shown in Fig. 4, but of heavier section. The cross girders, 
7ft. 6in. centres, are built up of one in. plate and one fin. 
plate top and bottom, with a 16in. by jin. web plate and 
4in. by 4in. by jin. main angles. The rail rs are 
12in. by 6in. by 54 lb. joists, supporting }in. floor plating. 
which is stiffened by two 4in. by 3in. tees. e ordinary 
permanent way is used, and the sleepers are kept in position 
by Sin. by 3in. angle cleats and bolts. Spacing of sleepers, 
2ft. 6in. For e purposes, the rail bearers are cut 
away where they are connected to the main cross girders, 
and a 3}in. by 2in. channel is riveted to the crores girders, 


8'0° Centres 





with a fall to whichever main girder is most convenient. 
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built-up cross girders, 5ft. centres, and of heavier section 
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Weight and volume of materials, in one bay, for com- 


than any of the preceding floors. Ordinary permanent | puting the cost :— 




































way is used with rail bearers and floor plates to give the : : : 2.64 tons 
necessary clearance between the underside of rail and ree 9 ee arell 3.86 agg 
rivet heads of top flange of cross girders. This design of Blue brick facing... ... 0... .:. .19-8q. yds. 
floor is an exceedingly stiff one and fairly light. Fine cement concrete springers... 5.26 c. ft. 
Weight, inclusive of permanent Cement concrete backing ... ... 4.26 c¢. yds. 
WR Sie san Span Neh pea -77 cwt. per fin. asphalt... ... ... ,-- 14.5 8c. yds. 
super foot 2in. fine cement concrete ... . 14.5 8q. yds 
Depth of construction 2ft. Sin. Cost of floor... 9s. 34d. per super foot 
Fig. tl, 
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Weight and volume of materials, in one bay, for com- 
puting the cost :— 
Steel in cross girders ... . 
Steel in rail bearers, floor 
GRE neg) wees caer eee 6 1.94 tons 
Oak packings... ... 5s. 2.7 6. ft. 
Cost of floor, with oak packings, 10s. 10}d. 
per super foot. 
Type B, Fig. 8.—Similar construction to Fig. 7, but 
with cross girders 8ft. centres and rail bearers 10in. deep 


~ ew. 2.3 tons 
lates, 





instead of 9in. See figure for details. bk 
Weight, inclusive of permanent 
WOF 65k Sess oe Fans eed ee 1 ee CER por 
super foot 
Depth of construction .,. .., 2ft. 9i 





Type B, Fig. 10.—Floor of similar construction to 
Fig. 9, but with cement concrete arches in place of the 
brick arches.. The cement concrete is filled in over a 
centering of expanded metal, supported and fixed to 
2}in. by fin. steel bars, bent to the correct radius. The 
bars are spaced about 3ft. 6in. centres. The face of the 
concrete is afterwards rendered over with cement as a 
protection to the expanded metal and steel bars. 


Weight, inclusive of permanent 
WO cscs Sa. hei seh eke} 3 OWE, per 
super foot 
Depth of construction me 4ft. lin. 


Weight and volume of materials, in one bay, for com- 
puting the cost :-— 
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2.64 tons, : 
- 1.33 ewt, 
.. 13.1. sq. yds. 
and 
. 8.12 ¢ yds. 
. 14.5 sq, yds, 
. 14.5 sq. yds. 


Steel in cross girder nes 
Steel in bent bars ers 
Expanded, metal centering... 
Cement concrete in arch 

backing _... 
jin. asphalt ... 
2in. fine cement concrete 
Cost of floor .... 8s. lld. per super foot 
Type B, Fig. 11.—Floor of built-up-cross girders, with | 
2ft. 5in. webs, 6ft. centres, 9in. jack arches, lft.7in.-rise, | 
with cement concrete backing and the usual asphalt and | 
fine concrete covering. } 
Weight, inclusive of permanent ‘ 
way Sons : 
Depth of construction 4ft. 5}in. | 
Weight and volume of materials, in one bay, for com- | 
puting the cost :-— 
Steel in cross girder 
Brickwork in jack arch 
Blue brick facing to arch ... 
Cement concrete ing ..., 
Fine cement concrete springers ... 
#in. asphalt ... 0... . 
2in. fine cement concrete covering 17.5 sq. yds. 
Cost of floor... 8s. 6d. per super foot } 
Type B, see Fig. 11.—Floor of similar construction to | 
above, but with 44in. jack arch instead of 9in. To give | 
additional key in the concrete, the arch should be turned | 
with bonding courses. 
Weight, inclusive of permanent 
way 5S | peed Stee Re taae 


3.42 ewt. 
super foot 
4ft. Sin. 


one bay, for com- | 
1 


per 


Depth of construction 


Weight gnd volume of materials, in 
puting the cost :— 


Steel in cross girder . 
Brickwork in jack arch 

Blue brick facing... ... ... 
Cement concrete backing ... 
Fine cement concrete springers... 5 c. ft. 

fin. asphalt ... 282 .5 sq. yds. 
2in. fine cement concrete covering 17.5 sq. yds. 

Cost of floor... 8s..2d. per super foot 


2.75 tons 
..«2.5' 6. yaa: 
. 16.5 sq. yds. 
8 ec. yds. 
i 








A Portable Wireless Receiver. 


Ir is well known that the recent advances in wireless | 
telegraphy and telephony have been largely dependent 
upon the introduction of the three-electrode thermionic | 
valve. It would appear, indeed, that the developments 
which have followed the introduction of the valve are 
almost as epoch-making as those which resulted from the 
classic experiments of Marconi, in which the earth was, 
for the first time, used as part of a Hertzian oscillator. 
Briefly, it may be stated that the valve has given a marked 
impetus to continuous-wave transmission. This system, | 
which is advantageous for telegraphy, is practically 
a necessity for telephony. For our’ present ‘purpose we 
are not, however, concerned so much with systems’ of 


These remarks are illustrated by the following descrip- 
tion,of the portable receiver shown in Fig. 1, which was 
used recently by Mr. R. C. Clinker for demonstration 
purposes before the Wireless Society of London. Before 
proceeding to the description it may be worth while to 
explain briefly how an aerial receiver of this type acts. 
If the coil is placed so that its plane contains the direction 


| of the oncoming waves it is in the position of maximum 


receptivity, and each wave cuts first one side of the coil 
and then the other. The alternating voltages induced 
are equal but not quite in the same phase, and it is this 


| very small difference in phase which allows the signals 


to be received. If the-coil is 30 cm. wide and the length 
of the wave 2000 m., there is a difference of phase of 360 


closeness of coupling the detecting valve. begins to cseillate 
ata frequeney depending upon the inductance of the 
receiving coil and the capacity of the adjustable condenser 
connected across it. The set will pick up spark stations 
such as Paris, Nauen, and Poldhu, but it is, of course, 
better suited to continuous-wave signals. Hetrodyne 
reception based on the interference which occurs between 
two sets of waves of high and nearly the same frequency 
is employed to obtain “beat” signals of a frequency 
appreciable to the ear. : 
& When signals are to be received, whether from spark or 
continuous-wave stations, the condenser is set to give the 
correct wave length, and the reaction coil is closed in 
until oscillation begins, when the signals are heard. 
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FIG. 2—-ARRANGEMENT OF CONNECTIONS OF 


deg. divided by 2000, or only @.054 of one degree. It is, 
therefore,.as previously stated, a tribute to the sensitive- 


'ness of the receiving valve that this exceedingly small 
| difference of phase can be detected. Rotating the coil 


through a right angle eliminates this phase difference, 
and the induced voltages neutralise each other. Widening 
the coil will, of course, increase the sensitiveness of the 
apparatus, but the coil is quite large enough for the 
purpose for which the British Thomson-Houston Company, 


| Limited, originally designed the set, the reception of time 


s'gnals from Paris, 
This portable wireléss receiver, which measures, 13in. by 


14in. ‘by’ 5in., and weighs 201b., is completely self-con- 
tained, and ‘comprises within ‘its case a receiving coil, a 
| tuning condenser; two British Thomson-Houston valves, 
an accumulator, a dry battery, transformers, and a reaction 


transmission as with receiving apparatus and the influence 
of the valve on the design and size of receiving aerials. 
All aerials in use are either of the open coil or closed coil 
type or are intermediate in design and possess to alimited 


Spark stations can also be thus “‘ heterodyned,” and their 
true notes are modified so as to be more clearly dis- 
tinguished. The set can be provided with sufficient 
capacity to tune between the limits of 2000 m. and 
15,000 m. wave length, so that Paris time signals can be 
taken and long wave stations such as Carnarvon and 
Lyons read. In all about a dozen of the largest stations 
in England, France, and Germany may be read and several 
more heard, without any additional wire. The signals 
obtained thus, while not, of course, very loud, are clearly 
| readable in a reasonably quiet room. To obtain the direc- 
tion from which signals are coming the case is rotated 
| on its' pivot until the signals sink to a minimum or become 
inaudible. AYpointer then indicates on the ‘scale the 
| direction, or 180 deg. removed from it. The accumulator 
‘is of an “‘unspillable”’ type, and can be sent out with 
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FIG. 1—THE BRITISH THOMSON-HOUSTON 


degree the useful qualities of both types. The open-coil | coil. The receiving coil is wound upon a frame which fits | 
antenna is characterised by spacial symmetry, and | inside the outer case, with a small air space surrounding 
radiates or receives equally well in all directions. ‘The | it. Inside the coil is placed all the apparatus enumerated | 
closed-circuit antenna has generally less radiation and | above. The cover is fitted with “lift-off” hinges, and | 
receptive power than the open-circuit antenna, yet it has | has fixed on its inside face a projecting pin, surrounding | 
the valuable property of ry of radiation... It | which isa large circular seale marked with the points of | 
radiates and absorbs energy best in the direction of its | the compass. The case has a co-operating socket let | 
own plane and least in a direction normal to its plane. | into its base which allows of the whole set being placed | 
The open-circuit antenna used by Marconi ‘rendered long | on the pivot and turned easily on a vertical axis, so that | 
distance telegraphy possible. Later, antennz ‘were em-| the line of direction in which the received signals are 
ployed intermediate between the two types for the purpose | travelling can be found. A small compass eard fixed to 
of obtaining partially directive radiation at some sacrifice in |'the cover enables the latter to be placed approximately 
power. Finally, with the advent of the three-electrode’|/correctly relatively to the, points of the compass. These 
valve, methods of reception are now sufficiently sensitive | details are seen in the illustrations. The connections of 
to take full advantage of thé closed-coil directive or | the set’ shown in ‘Fig. 2 are such that the first. valve is 
selective antenna. Direction finding can now be accur- | used as a detéctor and the second as a low-frequency 
ately accomplished over long distances with selective | amplifier. A hinged reaction coil is provided, which is 
aerials of the nearly closed form, while for medium | connected in the “ plate” circuit of the first valve and 
distanices the aerial may be reduced to a coil of portable | the coupling of which te the receiving coil may be varied 
dimensions. by adjustment of its angular position. At a certain 
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the set ready charged for immediate use. A plug switch 
is provided for lighting the valve filaments, the handle 
of the plug being of such a length as to prevent the case 
from closing if the filaments have been left alight. 








Krna’s Coniuzar, Lonpon ,Enarveerinc Socrery.—At a 
meeting of old students on March 9th, it was decided to form an 
Old Students’ Section of the Engineering Society, as a branch 
of the King’s College Old Students” Association. The objects 
are to keep old students in touch with one another, and to pro- 
mote their interests in every way. Mr. C. H. Wordinghain, 
0.B:E., was elected president, and Professor Ernest Wilson and 
Brig.-General M, Mowat, vice-presidents. An inaugural luncheon 
will be held at the Holborn Restaurant at 12.45 p.m., May Ist, 
at which the Committee’s plans and proposals will be fully ex- 
plained and suggestions invited from those present. It is hoped 
that all former students of the Engi ing Faculty will make‘a 
point of attending. Further particulars of the Association can 
be obtained from Mr. A. N. Gardiner, 2, The College, Epsom, 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE “OIVILS” BILL. 


Str,—In the discussion which has been taking place on the 
“ Civils” Bill and the policy of ‘“‘ The Institution ” with regard 
to their own members, very little attention has been paid to a 
most important matter of principle, namely, the lumping together 
of professional engineers and other engineers. It was understood 
that the Council of the “‘ Civils” proposed in the first instance 
that their own corporate members should all be put on the 
register of civil engineers, and although it may now be believed 
that in every case the merits of the individual would have to be 
considered before he could be registered, there seems to be no 
evidence to show that the Council of ‘* The Institution ” would, 
as regards their own corporate members, discriminate between 
the man who is @ professional engineer and the man who is an 

as reg ds technical qualifications, but is not a pro- 
fessional man in any ordinary sense of the term. 

As regards the latter class, they fall, for the most part, into 
three categories. First, some of the 3 and 
members of the “ Civils ’’ are contractors. They may be technic- 
ally as good engineers as many consulting engineers and officers 
of public bodies, but their position in regard to public works 
and public officials is such that their inclusion in the register of 
civil engineers would be highly inexpedient. 

Secondly, there aré very many corporate members of ‘‘ The 
Institution ’’ who are either manufacturers or members of the 
regularly employed staffs of manufacturers. These gentlemen 
are doing useful and honourable work, but their main business 
in life is to make and sell things, and some of them are more 
closely concerned with the selling than they are with the making. 
I do not allude to specialists who are temporarily employed by 
firms, but only to persons who form a part of the personnel of 
the firm and its staffs. 

Thirdly, there is a considerable number of gentlemen who are 
quite rightly corporate members of the Institution now, but 
whose names should not be on a register of civil engineers. I 
allude to professors of engineering, coaches, and others who are 
engaged in teaching or in coaching for examinations. In the 
current issue of a well-known weekly I find in the advertisement 
pages the names of six corporate members of the Institution 
whose business it is to coach candidates for professional and other 
examinations ; again, this is useful and honourable work, but 
these gentlemen are not professional civil engineers, and under 
the conditions brought about by the creation of a register the 
inclusion of members of this calling would leave an opening for 
abuses to creep in by. The time has come for such a definition 
of a “ civil engineer ” to be made as will separate him from the 
man who has, perhaps, the highest engi ing q 
technically, but does not follow the calling of the civil engineer, 
and more ially will parat him from men who are actually 
engaged in contracting orin trade. It may be desirable to have 
a second register of ‘ “quetified ineers,” to include the men 
with scientific and technical qualifications who are not “ civil 
engineers,” and there seems to be no reason why these “‘ qualified 
engineers *—or whatever they might better be called—should 
not be allowed to have their names transferred to the list of 
“civil engineers ’’ on severing their connection with trade or 
other interests. This course would get over the difficulty of 
passing éxaminations late in life. H. W. 8. T. 

April 7th. 























GAS CYLINDERS. 


Sm,—In the memorandum recently issued by the Scientific 
and Industrial Research t, and referred to in your 
issue of April 2nd last, it is stated that “‘ It has frequently been 
suggested . that the knowledge gained during the last 
twenty years might be reflected in a safe but lighter vessel.” 

Unfortunately, there is a remarkable but extremely significant 
omission in this statement, in that no indication is given as to 
who is responsible for the “frequent suggestions "’ in question. 
It is a well-known fact that the majority of the users of com- 

pressed gases in this country are absolutely satisfied with the 

type of cylinder now in use. It is equally certain that no com- 
plaints have been registered against it either by the gas com- 
pressing firms, who have to fill these cylinders, or by the railway 
companies, who have to carry and distribute them. Is not, there- 
fore, the inference obvious that the “‘ suggestions *’ emanated in 
fact from the Department itself, or from some Government 
official or other Government Department for some reason which 
has not yet developed ? The whole treatment of the matter so 
far seems to be along well-recognised bureaucratic lines and 
almost suggests that ‘it is another case of unnecessary Govern- 
ment interference with an established industry in order to justify 
the further and prolonged existence of yet another Committee 
which has long since fulfilled the purpose for which it was called 
into being during the war. 

It will be noted that the efforts of the Committee are not even 
to be concentrated on an endeavour to afford additional pro- 
tection to the public. 

While it is a matter of common knowledge that it is now 
possible to produce a safe cylinder of a given cubic content which 
will weigh somewhat less than a corresponding cylinder of the 
existing type—and which will in all essentials conform to the 
present regulations—there is at the moment no demand for such 
a radical alteration i in the current specification as would be neces- 
sary to render p the adoption of cylinders. “* considerably 
lighter” than those now in general use. The former can be 
brought about by merely a small increase in the carbon contents 
of the steel and will still result in a robust, moderate-priced, 
commercial cylinder suitable for any set of conditions to which 
a cylinder is ordinarily subjected. But to construct a cylinder 
that shall be “considerably lighter” than the present type 
probably implies the use of an alloy steel, calling for special heat 
treatment both internally and externally, For such a cylinder 
there is absolutely no cc cial d d. It would be very 
costly in the first place and, owing to tht relative thinness of the 
walls, its average commercial life would be reductd. 

It seems’ to me, Sir, that instead of trying to introduce 
uncalled-for alterations into a specification which for over twenty 
years has given and still continues to give results which are 
satisfactory to all concerned, the energies of the Committee— 
if it is considered necessary for such a matter to be dealt with by 
a Committee—might better be employed in the interests of the 
public safety, in an endeavour to exclude from circulation the 
hybrid collection of special cylinders referred to in the memo- 
randum. ‘This an be effected by the removal of certain ambi- 
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for example, to be found in the description of the ‘ crushing ” 

test. In this way alone can the further existence of the Gas 

Cylinder Committee be justified. Ckorm Laa#rroor. 
Regent’s Park, N.W., April 13th. 





TRISECTICN OF AN ANGLE, 


Sim,-—Let F A B be the given angle. With A as centre and 
any convenient radius construct the semi-circle E KG. Trisect 
this semi-circle at H and J. The sector E K G A is the develop- 
ment of a cone. So also is the sector LK MA. Let these two 
cones be constructed. Let the smaller be applied to the larger as 
shown in Fig. 2, so that their axes are collinear. Where the edge 
of the smaller cone crosses the trisectors A H, A J of the larger 
yet the smaller cone be marked as at DC. On re-developing 














Fig. 1. 











Fig. 2. 
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the smaller cone and applying it to the angle F A B, Fig. 1, the 
points C D when transferred on to the semi-circle indicate the 

trisectors of the given angle. H. A. Drips. 
{Our correspondent, in a further communication, endeavours 
to show how his solution of the problem may be reduced to 
plane geometry. His reduction process aims at finding a plane 
construction for the diameter of the base of the smaller cone, for 
this diameter, he says, “‘ is the exact measure of the chord which 
will trisect the given angle.’’ This statement is incorrect, for 
it is equivalent to saying that sin * pte. i 
6 22 


The relationship 


is true only for one particular value of the given angle 8.—Ep- 
Tue E.] 





A LARGE WASTE OF COAL. 


Sim,—I was very interested in the leader in your issue of April 
9th, 1920, with regard to my recent paper before the Institution 
of Mechanical Engineers on ‘‘ Mechanical Stoking.”’ 
There is some slight misunderstanding with regard to an 
article r published in the columns of your contemporary, 
+ on July 12th, 19th, 1918, “Coal Saving by the 
Scientific Control of Steam Boiler Plants.” In this article I 
gave the average figures for the performance of 250 steam boiler 
plants—all types of boilers—of which 190 plants were hand 
fired and 60 plants mechanically fired. The 190 hand-fired 
plants had an average net working efficiency of 57.8 per cent. 
and the 60 mechanically fired plants 61.4 per cent. These 
latter plants, however, contained some water-tube boiler plants, 
which were on the average better than the “‘ Lancashire ” boiler 
plants. In the paper before the Institution of Mechanical Engi- 
neers the net working efficiency of 80 ‘‘ Lancashire”’ boiler 
plants mechanically fired is 59 per cent. From data in my 
possession about 350 plants hand fired are giving an efficiency 
of about. 62 per cent.; that is, better than mechanically fired 
“Lancashire ” boiler plants. I have hardly glossed over these 
facts in the original paper, and the point did not arise in the 
discussions. 
Speaking very roughly, based on data on. about 500 boiler 
plants hand and mechanically fired, the net working efficiency 
is only about 60-62 per cent. on a total coal bill of 45,000,000 
tons per annum, and if these individual plants, of which fullest 
particulars are known, were brought up to 75 per cent. efficiency 
the saving alone would be about 800,000—1,000,000 tons per 
annum. 
I feel sure that these plants are typical, that the average net 
working efficiency of the boiler plants of Great Britain is only, 
say, 60-62 per cent., and 15-20,000,000 tons of coal is waiting 
to be saved per annum. 
I am very pleased to note that you emphasise the fact that I 
do not condemn mechanical stoking entirely, and must thank 
you for your very fair and unbiassed notices and criticism. 
Davip Brown iz, 
B.Sc. Hons. (Lond.), F.C.S., A.I. Mech. E. 
~ April 12th: 





LONDON: MATRICULATION EXAMINATION. 


Sir,—The letter of “ Engineer” in your issue of the 9th inst. 
is a forlorn hope. When one considers the history of the 
University of London and the struggles during the last twenty 
years to retain the external side, one can realise the mighty 
efforts which would be required to induce any other university 
to introduce 4 similar external:side. It would mean upsetting 
the educational system of the university which attempted it. 

“Engineer ”’ is merely voicing the aspirations of many who, 
having engaged in b for.some years and feeling a desire 
to become connected with a university in a graduate capacity, 
are met with the stumbling block of the matriculation examina- 








guities in the “Summary of Recommendations” such as are, 





\ 
their desired aim. It is a real difficulty, because a man who has 
left school for some years and been engaged in engineering has 
no stomach te return to English literature, history, geography, 
and a language. The universities are not likely to modify their 
entrance examination for a small class of possible students, 
even if they be over twenty-five. If a man really wants to 
embark upon @ course ending up with a degree, the only thing 
he must do is to become interested in literature, &c., for the 
time being, and so “‘ shove through ” the entrance examination. 
The fault, however, often lies with the parents. Boys at 
school do not know what they want to be in very many cases. 
Many parents, not realising the tendency of the times, do not 
use their influence in seeing that the money which they spend in 
their sons’ school education goes in the right direction. I have 
personally come across many cases of boys, of good normal 
capacity and intelligence, having been sent to expensive schools 
away from home, who have left about or eight 
years of age without having obtained any certificate which a 
university would accept, and often without any attempt having 
been made to obtain one. If a lad in this position hesitates 
after leaving school upon the choice of a career or, having 
embarked upon one, changes his mind and turns his thoughts 
towards some poofeosion, b he is met with ms > ” stumbling 
block, the matriculatior idering that a 
certificate of general education is a every institution 
before admission to a systematic course of study ending up with 
a qualification of some kind, I venture to call the attention of 
parents to the necessity of seeing that an adequate certificate 
is obtained during the boy’s school caieer, which is the proper 
time. Itisadutyduetoaboy. Ifhehasit he can subsequently 
use it or not, as his inclination urges him. A. Price. 
Barnsley, April 10th. 














MR. DENDY MARSHALL’S LOCOMOTIVE. 


Sm,—In reference to a letter on the above subject which 
appeared in your issue of April 2nd, I am glad to see that Mr. 
Dendy Marshall now proposes materially to increase the tube 
heating surface in the boiler of his proposed high-speed locomo- 
tive, and I am quite confident that he will very much improve 
the power capacity and efficiency of the boiler by so doing. 

Regarding the subject of light-weight piston valves, it may be 
interesting to point out that the Pennsylvania Railroad authori- 
ties have given this question considerable consideration. The 
mechanical authorities of the Pennsylvania Railroad were prob- 
ably the first to pay special attention to the design of the motion 
parts of locomotives with the idea of reducing the weight of the 
revolving and reciprocating masses, and in the most recent 
engines built at. Altoona the piston valves, with the exception of 
the packing rings, are made entirely of steel. The cylindrical 
part of the body section is made from solid-drawn steel tubing 
with steel trumpet-shaped ends welded on. These ends are, I 
believe, made from mild steel plate of boiler-plate quality. The 
spiders carrying the rings are drop forgings. The whole, of course, 
being threaded on the valve spindles. I do not know what the 
total weight of these valves is, but they are, of course, consider- 
ably lighter than valves made wholly of cast iron, which is the 
usual practice. 

In regard to your correspondent “‘H. H.,”’ I would say that 
for my part I am simply discussing the design of locomotives, 
and that, although the remarks he makes in regard to per- 
manent way, cab signalling, and other points are of interest, 
they do not appear to me to be entirely relevant to the matter 
under discussion. 

In conclusion, I acknowledge with pleasure the kindly refer- 
ence Mr. Sepang + Marshall made to the part I have taken in this 
2 in the op g paragraph of his last letter. 
Ciandindea: April 1th. E. Cec, Pouttney. 








THE LATE H. 8. B BRINDLEY. 


Sm,—I read with interest and appreciation your obituary 
notice of Mr. Brindley. 

I am sorry, however, that there is no reference to his work on 
gun manufacture, for his courage and skill in turning a large 
portion of the Ponders End factory over from shells to the re- 
lining of 6in, howitzers early in 1917 was a notable achievement, 
particularly in its utilisation of shell lathes, thus saving much 
time in getting output. The gun work was extended to the 
making of new howitzers, of large quantities of 10in. bomb 
throwers, and, when the Armistice was declared, 6-pounder 
tank guns were practically ready for delivery.. Extemporised 
plant was a feature of the shop, justified both by the war-time 
conditions and the results. 

The King made one of his earliest visits to munition works 
when he came to Ponders End on March Ist, 1917. The canteen 
was opened by Mr. Lloyd George on February 3rd, 1916, and 
Mr. Churchill addressed the workers in October, 1917. 
I do not know that these red-letter days have more than a 
domestic interest, but the lack of reference to Brindley’s views 
on labour administration strikes me as particularly unfortunate, 
although I do not know but that you would say your appre- 
ciative remarks in the last few lines as to his remarkable success 
as a manager of men and women is not all sufficient reference. 
I would not have made the point except that, in your references 
to the Institute of Industrial Administration, there is no indica- 
tion of the importance of improved relations between labour 
and management. I would like to say, too, that the Institute 
is not conceived as a reflex of Ponders End experience, valuable 
as that was. It makes a much wider appeal, and is intended to 
embrace ail industrial experience likely to lead to better results. 
E. T. Evsourne. 
Westminster, '$.W. 1, April 10th. 


aaa 
THE BE COMPASS. 
Smr,—With much interest I fave. read through the series of 


articles which recently appeared in THr ENGINEER relating to 
the various gyroscopic compasses now in existence, and par- 

ticularly noted-the different systems employed to eliminate frie- 

tion, that theard may oscillate freely in azimuth and settle 
in the meridigh without error, There seems to be a want of 
originality in this all-important part, no doubt excusable con- 
sidering the difficulties connected with the problem. The float’ 
suspension of Anschiitz is no doubt more simple than the 
suspensions employed in the Sperry and the Brown compasses, 
although both latter Suspensions are better from an engineering 
point of view. It is known that the torsionless suspension 
employed in the Sperry was previously used by Foucault in 
1850, but it is not-so well known that the hydraulic suspension 
employed in the Brown compass was used a number of years ago 
in vertical Curtis turbines made by the British Thomson-Houston 
Company, of Rugby. These hydraulic footstep bearings were 





tion when they come seriously to.consider the means_of attaining 


discarded latterly and ordinary bearings substituted. 
April 9th, G, B, B. 
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FIRE-FLOAT, AND SALVAGE AND FIRE‘ TUG 


MERRYWEATHER AND SONS, LIMITED, GREENWICH, ENGINEERS 
(For description see opposite page) 
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FIG. 1—FIRE-FLOAT FOR 
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FIG. 2—THE SALVAGE AND FIRE-TUG MOONFLEET 
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Fire Floats. 





We have spent some time investigating the ques- 
tion of the type of craft designed for fighting fires on 
shipboard and in, warehouses or other premises adjoin- 
ing docks, rivers, &c., with a view to seeing if it were 
possible to: regard’ any design as typical. We find, 
however, that the types vary very greatly according 
to the nature of their service, and it seems to be the 
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FIG. 3—-MERRYWEATHER MARINE 


fact that the conditions vary so enormously, and may | 
have to cover so wide a range, that up to a certain | 
point personal predilection can play quite an impor- 
tant part in the selection of the motive power at all 
events, though the choice as regards the hull is more 
circumscribed. On the Thames, for instance, from 
anywhere below locks to, say, the Isle of Dogs, shallow 
and comparatively smooth water prevails, so that a 
river type of boat with no sheer and with shallow 
draught possesses the requisite qualifications, and | 





| the boats which we have selected to deal with in this| a beam of 12ft., and only 2ft. 6in. draught. 
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work, performed as low as possible. For these reasons | simply a screw-in-tunnel launch without any remark- 
we. do not find it possible to include fire floats among | able hull features. The vessel, drawings of which 
our series of “‘ Typical Ships,” nor do we suggest that | are given in Fig. 1, has a tength of 63ft. overall, with 

Twin 
article should be taken as in any way being the only | screws are fitted, each in its own tunnel, with twin 
types suitable for the two classes of work’ in question, | balanced rudders, which help to make her a very 
though they may be accepted as forming good | handy craft, as all such boats need to be. There is\a 
examples of designs which have been evolved as a good cabin forward with sleeping accommodation for 
result of prolonged experience to meet certain require- | a crew of two men, while the after peak, which is 
ments, and which have already proved themselves | entered from a water-tight hatch in the deck. gives 
capable of fulfilling those requirements, storage space for stores, such as hose pipes, unions, 
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MOTOR FIG. 4—-HATFIELD PUMPS. 


&e. Between the latter and{the~engine-room is a 
water-tight compartment, which contains the gravity 
feed petrol tank filled from the deck as shown, and 
the accumulators. 

The engine-room, of, which views looking forward 
and aft are given on ‘page 400, is,;perhaps naturally, 
quite the most interesting part of the boat. In it 
there are two sets of four-cylinder petrol marine type 
motors with cylinders 5jin. diameter by 63in. stroke, 
built by Merryweather & Sons, Lid., and of sound de- 


Apart from these generalities and the obvious 
necessity for a powerful pumping plant, we think 
that the first necessity for a fire float of any class is | 
“immediate readiness for action,” as we called it 
when dealing with the Thames fire float Gamma as 
long ago as March 3l1st, 1911. Judged only by the 
practice of the London Fire Brigade on land, it would 
appear that that condition can only be met by the 
internal combustion engine ; but, curiously enough, | 
the steam plant has not been entirely eliminated afloat. 




















FIG. 5—BOILER, SALVAGE PUMP, AND FIRE-PUMP OF THE MOONFLEET 


there is no question of salvage or towage. At a port 
like Southampton, on the other hand, draught of 
water is immaterial ; but salvage capacity may have 
to be combined with the fire-fighting qualities, and 
that may mean not only good power to get a burning 
ship. quickly away from other property. but good sea- 
going abilities as well, in order to be able to go out to 
sea in heavy weather and salvage a vessel in distress. 
Itis obvious that if a craft fitted with good and 
powerful pumping piant is to be placed on a station she 
must be so designed as to be available for as many 
purposes as possible in order to bring the ratio of cost to 





sign. These engines give about 70 brake horse-power at 

700 revolutions per minute when used as propelling 
| engines, and at that power give the boat a speed of 
10 knots. It-will be seen from the illustration of the 
engine given in Fig. 3 that the cylinders are T-headed 
with the valve springs enclosed, and that dual ignition 
is fitted, with a magneto and high-tension distributor. 


though we believe it is now confined to boats of com- 
paratively large power. ad 

We will first describe a very nice boat designed by 
Merryweather & Sons, Ltd., the well-known Greenwich | 
firm, for the protection from fire of Sir W. G. Arm- | 
strong, Whitworth and Co.’s Elswick works, which, as | 
is well known; extend for some distance along the | nsion d 
banks of the Tyne, where; on the whole, deep water is The crank ¢ase doors are a little bit inclined to be 
obtainable, though the river dries out at some points. uncomfortably obstructed by the carburetter, though 
The latter was thought to be a sufficiently important | in that respect they are very much better than many 
factor to determine the leading features of the design, | designs we have seen in which the carburetter has to 
so that the form taken in this particular instance is | be totally removed before access ean be had to the 











398 


THE ENGINEER 





Aprit 16,1920 








doors at all. 


lutions per minute. 


valve and both deliver into a distributing box on deck, 
whieh has six full-way valves for hose connections 
and a double swivelling monitor. An electric search- 





An electric starting motor is fitted. 

t is operated from the ,accumulators, which are 
charged by a neat little petrol engine driven generating 
set at the forward end of the engine-room, “When the 
scene of a fire is reached the engines are. disconnected 
from the propeller shafts and a clutch at the forward 
end of the shaft of each engine is thrown in, which, 
through pinions and silent chains, drive a pair of 
Merryweather “‘ Hatfield *’ pumps, as illustrated in 
Fig. 4, which have a capacity of 500 gallons per minute 
each when the Motors areTunhing at about 1000 revo- 
Each pump has its own suction 


vertical triple-expansion type 
horse-power, and no details néed be entered into. 


pressure, and this plant, as shown in 
two two-cylinder vertical steam engines with “‘ Green 

































FIG. 6—THE SALVAGE AND FIRE-TUG MOONFLEET 


light and a cargo sereen.on deck enable the boat to be 
worked in diffieult or crowded waters at night 

The second boat which we have selected is of quite 
a different type and, as will be gathered from the 
illustration in Fig. 6, is very much on the lines of the 
Spry, which we described in our issue of Jnnuary 23rd, 
1920, though she is smaller and has some interesting 
and quite distinctive features. She was designed as 
a sea-going salvage and fire tug, the fire-fighting 


abilities bemg given more prominence than in the | 


case of the Spray: The Moonfleet, as she is called, 
was also built by Merryweathers to the order of the 
British Admiralty. During the war she was attached 
to the famous Dover Patrol and did valuable service 
at Zeebrugge after the port was evacuated by the 








FIG. 7—OCTOPUS HEADS 


Germans, chiefly on salvage work, of course. She has 
a length of 104ft. overall, a beam of 20ft., and draws 
9ft. aft. The general arrangements of the deck 
fittings and appliances are shown in the drawing, 
Fig. 2, and need no further description so far as the 
ship work is concerned. One of the most interesting 
features of the boat is, we think, that, in addition to a 
boiler of the ordinaty marine return-tube type, two 
Merryweather quick-steaming water-tube boilers are 
fitted—see Fig. 5—and these enable the boat to get 
under way in ten minutes from ali cold. For fire- 
fighting purposes this may seem a long time as com- 
pared with the small internal combustion engined 
boat, but the difficulty, of course, is—or certainly 
was during the war—to obtain an internal combustion 
engine of the requisite power which would be suitable 
for a ship of this size, so that unless the ship were to 
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wich ’’ pumps, each of which has a capacity of 2000 

gallons per minute. These pumps draw from the sea 

and discharge either through the twelve delivery 

outlets for hose on deck or through the two swivelling 
| monitors shown in the deck plan in Fig. 2. In addition 
to the five sets of engines already mentioned which 
space has to be found for in the engine-room, there is a 
big independent condenser with its circulating pump, 
air pumps, &c., and the pumps give this as much work 
to do as the main engines themselves. There is 
also a generating set for lighting the ship and for the 
| Searchlight. With all the length this machinery 
| takes up it will be realised that there is not much room 
| left for accommodation, but eight men can be berthed 
| forward, and there is an officers’ cabin aft of that, 





the skipper’s cabin being in the deck-house. The 
vessel:is a regular multum in parvo and gives a very 
good idea of how such requirements may be met, 
though the design is, of course, capable of variations 
according to taste. 





The Ministry of Transport 
Statement. 


OnLy a week ago we were led to, consider the recent 
debates in the House. of Commons and the possible policy 
as torailwaysthat the Minister of Transport will adopt. Now 
we have to consider a White Paper—Cmd. 654: ‘‘ Statement 


lie permanently under steam, the compromise would 
appear to be as happy a one as could be suggested. 
The main propelling engines are of quite normal 
giving 500 indicated 
We 
give in Fig. 5 an illustration showing one of the two 
sets of salvage pumps, each of which consists of a 
Single-cylinder enclosed steam engine driving a 
centrifugal pump, which is capable of discharging 
2500 gallons per minute. These draw from the 
swivelling ‘‘ Octopus” heads on deck, shown in 
Fig. 7, and discharge overboard. Quite a different 
type of pump is used for the fire plant, which requires 
Fig. 5, consists of 


on the 24th ultimo, to show what agreements had been 
made between the Government andthe railways. The 
White Paper in —whidh,lincidentally, bears 
neither date nor signature—contains thirty-nine pages, 
foolscap, size, of printed matter, but, so far as the agree- 
ments are concerned, there is no point that has not, at 
some time or other, been covered by us.’ We-do, however, 
learn that the ‘proviso in the financial ‘agreement of 
September, 1914 that the guarantee of the net receipts 
of 1913 was to be reduced if the traffic in ‘the first 
half of) 1914 was not as good as in the first half, of 
1913, which was. modified in March, 1915, in, favour of 
the railways paying 25 per cent. of what was the 
first war bonus, saved the Government £450,000 a year, 
whereas their share of the bonus cost the companies 
£750,000 a year. It appears, also, that the shortage of 
stores at the end of the period of control, as compared 










pe 
annum. In addition to copies of these agreements, there 
is a nine-page memorandum, much of the matter of which 
was covered in the speech of Sir Eric Geddes on the 24th 
ultimo. There are, are iven, r.. heey = 
slightes it ex lanation, > ’ '» asked 
for in a fidlin. te. pece 5 of the Estimates for 1920-21. 
These details show that pny are wanted for salaries, 
wages, allowances, £1,000, ior grants to trans- 
— is, £54,500 for the Government pool of 
motor enger cars, and £25,000 for advances to the 
Electricity Commissioners. A reference to the £23,000,000 
found on the next page of the Estimates is important. 
The present statement says that £22,000,000 of sum 
are needed to meet arrears of maintenance and renewal 
works which... i i 






the latter item, it o 
the answer given by Mr. 
on the 29th ultimo, there are 11,269 wagons, here and 
overseas, in the Mini of Munitions pool, of which 
826 are unsuitable for use on main lines. Deducting 
these 800 odd \—because they can be of no use to 
the Ministry of Trans it appears that the remaining 
10,443 will cost about £100 apiece. 

The £22,000,000 for arrears of maintenance and renewal 
the proportion. of. this sum required for interest on 
capital is so small as to be negligible—provide a much 
more interesting topic for discussion, especially in a 
technical paper. In order to appreciate the situation, 
it has to be remembered that, owing to scarcity of labour 
and material, also owing to the railway-repairing work- 
shops being on war manufactures, repairs 
and renewals of track, locomotives, rolling stock, &c., had 
to be neglected. They, sooner or later, would have to be 
made good, but, when the time arrived that the material 
could be purchased and fabricated and the labour found 
for assembling and putting it into service, the cost thereof 
might be much higher. It was therefore agreed, as will 
be seen in the present statement by the Treasury, that 
the railway companies should have a claim at the end 
of the period of control in regard to such arrears as would 
result from the conditions we have named. The Govern- 
ment, it appears, further consented to an addition of 
15 per cent. on account of the increased outlay which 
might have to be incurred when the arrears were ultimately 
carried out. The companies have, as a consequence, 
received from the Government sums which vary according 
to the ability of each et x? going, and which 
amount, in the agarediange-te 000,000—made 

we estimate, as £23,000, 
£13,000,000 for locomotiv: 
however, is’ not the whole sum yebhecause, as 
The State has 


further that the ** sums of money” that would be 
uired “ are very largely in excess of 
000,000 yg ow we must back a bit. and 

refer to the White - Gmd. 402, * Hailway Working, 


published in No 
therein gave the revenue earned and the iture from 
the inning of control to June 30th, 1919, and it had 
a footnote which we repeat in full :—** (3) Arrears of 
Maintenance—Permanent Way and Rolling Stock—are 
estimated at 1913 cost of ascertained arrears, plus 75 per 
cent. for additional cost of labour and material. The 









actual cost is not yet.ase payments have 
only been made on: is..of a 15 per cent. addition.” 
This statement is, we sul ll ee Geidence that 
another 60 per cent. is to the companies. If so, 
the ee Sa 180,000,000. It does not end 
there even, as there is yet the payment for extra wear 
and tear. This was estimate a Albert Wyon and 
Sir William Plender in the earli ite Paper, Cmd. 147, 
at £40,000,000 ; and it is towards these sums that tho 
proposed vote -of ,000 is required, a matter of 
considerable interest to engineers, as it indicates that the 
arrears are to be taken in ne 





Tue following process for renovating dry cells is 
described in a recent issue of Conquest :—As a first step 
remove the. cardboard container and then drill about 
twenty holes in the zinc covering. These holes should 
not be punched out or some of the zinc will be driven 
into the interior of the cells. Make the holes about a 
quarter of an inch deep, and let them be about an eighth 
of an inch in’ diameter. Make @ saturated solution of 
sal ammoniac, and let’ the cell soak in the solution for 
several hours. ~Take »it out ‘and stand aside to dry. 
Finally plug ‘the Holes with candle wax and replace |the 
cell. in the-cardboard:container.. It will then be, found 
that a large measure of the current from the cell has been 
réstored. The sal ammoniac solution will treat a number 
of worn-out cells in the manner described, so that the 





as to Railways ’’—issued, as promised by Sir Eric Geddes, 





expense connected with the treatment is very trifling. 
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Railway Matters. 





Tue South Yorkshire Railway was opened for public 
traffic on the Ist inst. It gives communication between 
one of the richest mineral and agricultural districts and 
Worksop. 

Tue Irish branch of the Ministry of a has under 
consideration a number of applications for financial assist- 
ance towards new or-improved facilities, a. a large 
number of the most-imiportant proposals specified in the 
report of the Select Committee on Transport within the 
United Kingdom. 


A MOTORING journal recently drew ogee to the 
commendable action of the Midland 
in affixing, in a prominent position at its | stations, 
ordnance maps of the district in the Raiguboathond of 
each respective station. It may be observed that the 
Metropolitan District Railway has similar maps at its 
stations. 

Tse Ministry of Transport announces that very grati- 
fying results have followed the increase of the demurrage 
charges on railway companies’ trucks, which became 
operative on January Ist. The figures for February, 
which are now available, show that wagon detention has 
decreased by 42 per cent. as com with December, 
representing a saving of over 150,000 wagon days. 


AccorRDING to a statement made by the Minister of 
Transport on March 29th, there is little prospect of the 
South-Eastern and Chatham stations on the Victoria 
and City line being re-opened. The train services are 
non-remunerative, and materially restrict and negative 
the running of long-distance trains, whilst the London 
County Council tramways offer an alternative service. 


Amone those who have been made Members of the 
Order of the British Empire are :—Mr. F. G, 

bers, foreman of the brass foundry, Midland Railway ; 
Mr. Daniel Davenport, foreman of the Brg ing shops, 
London and North-Western Railway ; jam Gor- 
man, foreman of the tender shop, © Bn Sa Railway ; 
Mr. Thomas Thompson, chief foreman, North-Eastern 
Railway, and Mr. Samuel Walters, foreman of the boiler 
shop, Midland Railway. 


Tue free buffet for soldiers and sailors at,.Waterloo, 
where 8,000,000 men received hospitality..sinee it was 
opened in December, 1915, was closed on the 7th inst. 
with some little appropriate ceremony. Sir Franeis Fox 
spoke of the assistance given by the railway authorities, 
and gifts were made to Mr. Buckmaster,,the general 
manager's chief clerk, to Mr. Prince, the retiri and 
Mr. Tarrett, the present, station-master, and to Mr. Hawes, 
the engineer for new works. 


THe Ministry of Munitions had on January Ist, 1919, 
according ‘to Mr. Kellaway, 7582 wagons in the United 
Kingdom, and on March 24th of this year the number 
was 7490, of which 826 were unsuitable for running on 
main linés. The 7490 wagons are now employed in the 
conveyanee of iron ore, coal, chemicals, liquids, and 
nitre-cake—-whether for the Government or private 
traders Mr. Kellaway did not say. There were also 
approximately 3779 wagons overseas in the Ministry of 
Munitions wagon pool, which will be handed over to the 
Ministry of Transport. 


Writine to a Yorkshire contemporary, Mr. Edgar O. 
Ferguson, engineer of the Yorkshire Dales Railway, 
suggests that in order to relieve the traffic between Lanca- 
shire and the North-Eastern area the Yorkshire Dales 
Railway should be extended from Grassington, its present 
terminus, to either Aysgarth, on the Hawes-Northallerton 
branch of the North-Eastern, or through Spennithorne, 
on the same branch, to Scorton, on the North-Eastern 
Company’s Richmond branch. This, we would remark, 
is a very old scheme which has never been taken up 
seriously, and it would have met with the serious ition 
of the and Yorkshire, London North- 
which would 


the North-Eastern. 


THe question of the charges at railway-owned docks 
was recently raised by Mr. Marshall Stevens, who asked 
the Minister of if he would include in the White 
Paper which he proposed to distribute the cost to each 
of the large railway companies of. 
docks, shipping, canals, wharves, station accommodation, 
warehouses, collection and delivery of merchandise, 


and any other services rendered or sty se. 


provided, so that the cost of gam Ni 
might be eee ascertained and al coated, to the 
conveyance, of passengers, merchandise, and thi 
respectively... Needless to say the answer to this question 
was that such # division was not practicable. A 


preliminary, it is said, would be the remodelling of the} 
form of the ‘rail accounts as laid down in the Act of 
1911, but this readily be done under powers given 


in that Act, and we quite expect that in due time the 
information—which is essential if full statistics of railway: 
working are to be given—will be forthcoming. 


Tue Ministry of Transport recently issued the figu 
of railway receipts and expenditure for the United 
dom for January last. On com on items 
those for Sebaint, 1919, we find 
_ increased from £5,719,383 to £6,772, $58. Po recite 
from £5,973,876. to £9,167,812, whilst Government 
fell from an estimate of 
making the usual deductions, and 
items, the total revenue earned was >. 
1919, and £16,115,554 in January, 1 
however, increased 
and the credit balance of £1,261,289 
balaneé of £332,139. For December, 1919, as compared 
with the same month of 1918, the a balance was 


£3,511,412. The return is in the 
which _were £6,847,074 in ee but . = Sees 
increase of £2,300,000—cannot 
pe down to the increases in rates, as they wie e op 
om 
accession ane also. 


providing and working | the 


£2,700,267 to £993,458. After | main 3 -. 
] tend to Wicca an emulsion of tar 
> ramet were another source of trouble. The! 


from £12,522,534 to £16,447,693, | 
became an adverse 


iJ 


Notes and Memoranda. 


Wiru the idea of.minimising the risk for the attendant 
at a stamping press, an American factory has adopted 
the experiment of fitting each press with two clutch 
levers. The attendant must operate both levers to start 
the press, arid” beste of necessity, have both hands out of 


danger. ; 


O48 Miscellanea. 


Tue annual subscription to the Mining Institute of 
Scotland has been increased to £1 15s. for British members 
and £2 2s. for foreign and colonial. 


cirasly eae the Iron.and Coal Trades Review that 
contracts been coneluded for the delivery of about 
40,000 tons ef South African coal at Rotterdam. 


_ In thd a oes of the Edgar Allen News there 








the heat treatment of high-speed steels 
that the blacksmith should 
i ed actually 





An ad of steel a uae as bir,» age with 
those of con- 
sictiosig ee cae iy Olaes Ai at wind | 
frames E b were glazed on ground 
hoisted into place com , thus 

place plete, eliminating 


a ee The tables are 


can tees oct cell gap meg ne 
por a he ee ee 
which is sufficiently 


for most boiler-house 


In connection with a description of a new chimney in 
the copper-smelting district of Montana, the Scienti, 
American says that one of these big stacks Gochareoua 
the average, some 1800 tons of copper per annum into the 
atmosphere. The new chimney,*by the way, is 
to be the largest in the world, being 585ft. ling i 
60ft. diameter at the top. ee. 
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Pal district of Sumatra is inferior to the Borneo 
lignites, some of the deposits have been subjected to vol- 
canic heat, and have thereby, i is said, been improved 
in quality. The charged coal contains only one or two 
od cent. of moisture, and prodtices a coke, suitable for 

last -furnaces, having a calorific value of 15,300 B.T.U. 
Five companies have obtained concessions. to work the 
deposits, and it is considered likely that this fuel will 





boilers in the Dutch Navy. 


Some details were given in a recent issue of the Dagens 
Nyheter, showing how electricity is distributed in Sweden. 
There are at present about 1000 co-operative electrical 
societies. The State ereets the main cables and the trans- 
formers ; the remainder is installed Ae cog siete. 
State has this year started an elec | power fund of 
one and a-half million kronor to facilitate th Sapte of 
powers and a power station fund of two a-half 
million kronor to facilitate the building of power stations. 
The State Pension Board Local Saving Banks and the 
Post Office Savings Bank also lend money to would-be 
introducers of electricity. Some of the distribution systems 
which were installed during the war have to be renovated, 
as such substitutes as zinc and iron wires were used and 
found to be unsuitable 


TuE Messaoria Plain of Cyprus is the great corn-growing 
area, and in ancient times, to Mr. W. Bevan 
Director of Agriomnae i Wieiaian’, wheetees pip’ 
in sufficient quantity pels: the needs of its popula-: 
tion, which then -num! over a million, the annual 
production amounting to about 10,000,000 bushels. 
At the present time, according to Mr. W. Bevan, with a 
PS en Coan “i hata kan eee |G 
about 2,000,000 bushels of are being produced, 
but the yield could be greatly increased by better methods 
of by the use of improved 








m over the spread-out 
es. : quantities 
the Production in 1918 amounting 
to over $,000,000 bu bushels. _ Most of it is used locally for 
feeding cattle; but some is exported to England for 
malting purposes. 
THE arrangements adopted in some of the French gas- 
works to keep the water content of tar down to the legal 
standard of 4 per cent. are described in a brief note in 
the Chemical i'rade Journal. The amount of water in the 
crude tar sométimes amounted to 15 and even 30 per cent., 
and it was found that, even on standing, the water did 
not, readily. wir og from the tar, particularly when the 
aqueous liquid was ammoniacal liquor. In consequence, 
arrangements were made to avoid such emulsions of tar 
jand ammoniacal liquor by feeding the hydraulic main 
| with fresh water instead of oe using 30 litres of water | ¥ 
ie pee 100 cubic metres of gas (1 mahermscad od 1000 cubic 
+). Thus the iquor decreased in strength, 
but former losses of ammonia, which gig op pm 
poe & the ‘heating of liquor in the. yore 
The seal-pots, whi 






2 

) Bock nak was consequently altered, 

ituting an enclosed square tank, in which 
from the retort-house runs down. an- 

4 ar accumulating at the bottom forms @ seal 

page ago wieeag This ment assists great 

‘in the separation of tar and water, inasmuch as the globu 











15th only ; there must have been a large | 
, the tar-liquor separators. 


}of water contained in the tar are absorbed by the super- 


eeemeeeee Tor Seeve. Dee tet st the Lottots: Uf the 


arrangements were made for the ** montejus,” by 
of which tar is handled on the works, and also for 










Auraoucn most of the cate mined inthe Ind 


supersede the Cardiff coal hitherto used forthe water-tube, ; 


The | tute candidates for 








implements for 





roughly, and 


> er to some tests mentioned by Mr. T. Chandler, 

the course of a paper read before the Midland Section. 

the Coke-Oven Managers’ Association, internal armouring 

‘cheeks the flow of water through hose pipe to such an 

extent tliat the drop in pressure will amount to 27 |b. 

mj 100ft., while the loss with a smooth rubber hose would 
only 10 Ib. 

Tae North-East Switzerland Power Works, which has 
largely increased the power generated in the last few 
years, intends, according to the Economic Review, to erect 
| three new generating stations, viz., at Bottstein-Gippingen, 
hen the Aar, at a cost of 65 million francs, to generate 

"kilowatt-hours per year; and at Wagzital, 

urich, ata cost of 60 million francs, to generate 60 
mill.on kilowatt-hours per year. 

Le record has been made, according to 


REMARKABL 
the Iron Age, by a blast-furnace at the Ensley works of 
the Tennessee , Iron and Railroad Company at 


Ensley, Ala., U.S.A. The furnace is now out for re-lining 
after a campaign of ten years, seven months and nine days, 
during which time it produced 1,429,788 tons of pig iron, 
which is probably the world’s record on one lining. The 
amount of raw material which passed through the stack 
in the last campaign was 5,999,438 tons. 
Tux Secretary of the Department of Scientific and 
ustrial Research announces that a licence, under 
section 20 of the Companies (Consolidation) Act, 1908, 
has been issued by the Board of Trade to the Scottish 
Shale Oil Scientific and Industrial Research Association, 
which has been approved by the Department as com- 
nditions 


plying with the co laid down in the Government 
scheme for the tof industrial research. 
The Association may be approached through Mr. W. Fraser, 

tt: Limited, 135, jpuohanan- strect, 






iiilieets whose course of studies was 
e nt the war, or by speciel circumstances arising 
from } war, has been sympathetically considered by 
the Couneil of the Institute of Metals. It has been decided 
to recoramend for ballot as student members of the Insti- 
election who, whilst being students 
of metallu have passed the age limit of twenty-five 
years for admission to student membership. Students 
so elected may remain in the category of student. members 
up to June 30th, 1923, so long as they continue to be 
students of a recognised school of metallurgy. This con- 
cession represents an appreciable financial saving, as a 
student member pays only. the guinea entrance fee and 
guinea subscription of pre-war days. 


AccorDING to the Anglo-I talian Review, the reclamation 
of the Pontine Marshes is to be commenced very shortly. 
The first step will be the drainage and canalisation of 
the mountain torrents which, after foaming down the 





ced | gorges of the Lapini Mountains, spread over: the plain 


irregular masses of rock detritus, thus forming a (era, 
which the absence of defined channels for the drainage of 
the water turns into dangerous breeding-grounds for the 
— mosquito. Canalisation is now in rapid 

, and as soon as the water is confined with 
Fanks it it becomes to deal with the shrub-covered 


land. ‘This is done with the aid of British Fowler steam 
p y to deal 


RCCOmD ING to a note in the Iron and Coal Trades Review, 

. Thomson, the owner of its of iron ore at 
Sei Sound, North-West Australia, who recently visited 
Prime Minister, Mr. Hughes, to for the 
i #tates that a group of Scottish 
to establish. blast-furnace works on 


the island of Timo —— 300 miles eer. 
There are large sits of manganese on i , and 
Mr. Thomson has obtained several leases from the 


to bring the coal from 
Hughes and the Western 


Borneo. However, as 


._| Australian Minister for Mines, Mr. Scaddan, do not favour 


the export of the ore except to this country, an alternative 
scheme is to establish iron and steel works at Gladstone, 
in Queensland. 3 
Ay instrument for determining the direction of flow 
of fluids in pipes is described by Mr. J. 8S. G. Thomas in 
@ paper mee “A Directional Hot-Wire Anemometer 
of High y, especially Applicable to the Investi- 
gation of Low Ratesof Flow of anna recently presented 
to the Physical + Essentially the instrument— 
a hot- a ists of two fine platinum 
Rani «gos walled and one behind the other in close 
juxtaposition, sens vertely to the direction of flow of the 
the pipe. The wires constitute two arms of a 
MT ack bridge, the remaining arms being formed of 
‘a resistance of 1000 ear and an arm aps of wae 
is dependent. mn the fact that, o: 
freely leaned to the cooling 
that one experiences the 
ect upon which the stream of gas is 
ident, sinee that wire exercises by its presence a 
5 effect upon the second wire, so that the latter 
by the etream of fluid. Such a hot-wire 
of affords a ready means of ascertaining the 
direction of flow of fluids in various units of a complicated 
network of gas or. other mains. The Ps a Figen that 
with anemometers of t type 
he shown that they pose possess special characteristics which 











make them y useful in the investigation of 
very low rates of _— ; 
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Imperial Mineral Resources. 


Tat the fuller exploitation of the mineral resources 
of the British Empire is an urgent necessity is a text 
which requires no labouring. What we—and. the 
whole Empire—are concerned with is rather how this 
exploitation is to be brought about. There can be no 
doubt that the activities of the Imperial Mineral 
Resources Bureau constitute an important step 
in that direction, and the enthusiasm displayed 
by the Chairman of its Goyernors—Sir Richard 
Redmayne, who, by the way, addressed an attentive 
audience on the subject.after the dinner of the 
Institution of Mining and Metallurgy on Friday last— 
is a healthy sign that future progress may be looked 
for. But while no one wishes to under-rate the steps 
which the Bureau is taking or contemplating, it 
would be idle to suppose that it has yet begun to do 
more than touch the fringe of its proper field of 
activities. Every allowance must be made for the 
difficulties attached to initiating a new organisation, 
while at best a body which operates through a large 
number of committees is likely to make somewhat 
gradual progress. It is therefore all the more impor- 
tant that the direction of its efforts should be care- 
fully considered. 

The compilation of statistics and the careful sia 
ing of available information in order to make it 
readily accessible to those who are interested in it, 
are extremely valuable functions. If the organisation 
which carries them out is further utilised to convey 
the information to those who ought to be interested 
in it, and thus serves to bring producer and consumer 
of minerals into touch, a further important step will be 
achieved. So far as the well-established mineral and. 


-metallurgical industries are concerned, this duty 


will’ necessarily constitute the prineipal work of 
the Bureau. But it must be borne in mind 1 


such help than their weaker brethren. Large metal- 


- 39 Jurgical interests have both the means. and the 


organisation to keep. in the closest touch: with all the 
available sources of «supply of ‘their mineral raw 
materials, while the producers of such material know 


>] at once where to turn for a market. It is not to be 


inferred from this consideration that there is not need 
and room for much important development work in 
regard to Imperial mineral resources even for the 
largest industries ; the point is rather that the need 
is far greater where industries are concerned: which 
are at a much earlier stage of development. . And 
these newer and as yet minor branches of industry 
are of particular importance from’ the point’ of view 
of Imperial progress. During the past fifty years we 
have’ seen again’ ard again cases ‘in which scientific 
+ technical development has made the “rare mineral” 
pew itt an important article of the commerce 
-day. One need only mention such matters as 
peta cobalt, thoria, cerium, to appreciate this 


fact... Even the rare, gas, argon is now. a commercial. 


commodity, used, among. other things, for filling elec- 


tric lamp bulbs. If now we look back on actual history 


and inquire how many of the really important indus- 
trial developments which have arisen in connection 
with-these ‘special materials have been initiated within 
the British Empire, we shall recognise ‘at onee that 
there is room and need fot an Imperial Bureau which 
shall ‘do its utmost to bring about.a different, course 
of events in the future. That there is a future—and 


at these | | 
well-established - industries are in much Jess need of |' 








a highly. important, one—for the further utilisation. 
of materials which are not of immediately obvious 

commercial importance, can hardly be doubted. Our 
well-known materials haye received intensive study 
and exploitation. Further developments and improve- 
ments are-to be anticipated, but even they must in 


| many cases follow the course which: has been taken 
containing | by the steel industry in recent, years, where progress 


|is made essentially by the scientifie employment of 
| materials not formerly utilised.. Steel. has been 
roved—sometimes out; of ail recognition—by the 
ation of tungsten,: molybdenum, chromium, vana- 
dium, and cobalt. May, we not legitimately look for 
similar and correspondingly important. progress else- 
where ? How, then, can we secure not only.a share; 
but,a, leading share, in’ thjs future ¢ The ultimate 
results must, of course, depend upon.the efforts, the 
enterprise, foresight, and perseverance of those who 
guide our industries; but: where the interests are so 
widespread, both ° geographically and industrially, 
there is room for valuable and important. work by a 
Government. organisation such. as the Imperial 
Mineral Resources: Bureau, The collection and dis- 
semination of information, however, is not. sufficient 
for this purpose unless the work is carried very much 
further by following up the indications which the 
information affords and assisting development which 
shall serve to translate the indications into industrial 
realities. Put into more definite words, this means 
investigation and research into the means of utilisa- 
tion, production, and application of new mineral 
materials or of new or hitherto unused forms of 
materials already well known. 
The proposition that the Imperial Mineral Resources 
Bureau should initiate or. assist research into the 
many questions of technical and scientific difficulty 


-which surround the fuller development of the mineral 


resources of the Empire will probably meet with 
ready assent from Sir Richard Redmayne and his 
colleagues of the Bureau, but its practical realisation 
is a matter of finance, and: there ,we can only hope 


that in this respect the Bureau may be strengthened 
to an adequate extent by further support both from 


the British and the Dominions Governments. There 
is, however, another difficulty. The _Department of 


‘Seientific and Industrial Research, in its efforts ‘to 


interpret the Government policy towards the support 
of research, appears to be following to.a very large 
extent the course of mainly helping those who are 
ready to help themselves. Roughly, the attitude is 
this: that if an industry demands research and has 
the strength and initiative to form a Research Asso- 
ciation, it may count on receiving generous support 
from the Government. That, in itself, is wise and 
sound enough. But what of the industries of the near 
future, which do not yet exist, or of those industries 
which are still too small and weak to form associations 
or to make their claims felt? Much of the work 
which it may be hoped the Imperial Mineral Resources 
Bureau will undertake must necessarily relate to this 
latter class of potential, rather than well-established, 
industries, and it is to be sincerely hoped that the 
Government policy referred to above will not be 
allowed to hamper that kind of development work on 
the part of the Bureau to which we have here directed 
attention, 


The Stability of Motor Omnibuses. 


WHETHER or not the number of accidents involving 
the overturning of motor omnibuses has recently 
been excessive we are not prepared to say, but the 
fact remains that the number of such . accidents 
within the past year or so has been noticeable. It 
would probably be wrong to say that the public is 
alarmed, but there is certainly. a little uneasiness 
in some quarters, and a suspicion is growing that the 
motor omnibus is not quite as safe a vehicle in which 
to travel as has hitherto been taken for granted by 
most people. Some crities are inclined to lay the 
blame for the alleged prevalence of accidents upon 
the drivers, others upon the bad condition of the 
roads, and others upon the degree of overcrowding 
now permitted in’ the interior of .the omnibuses. 
On the other hand, it may be remarked that the 
number of returned drivers who. learned to take 
undue risks in France is comparatively small. The 
condition of the roads would need to be extraordin- 
arily bad before it alone could account for the 
aceidents, while it is noticeable that—as in the 
mishap on Shooter’s Hill ‘on Easter Monday—the 
condition of the surface at.the sites of the accidents 
which have occurred has, on the whole, been re- 
markably good. - As for ‘overcrowding, so long as 
it is confined to the ‘inside of the omnibus, the 
increased liability to overturning is slight, although 
it carinot be’ denied that. such overcrowding does 
increase the dangér. “ Yet other “critics have. raised 
the question of the general stability of the ordinary 
design of motor omnibus, and have hinted that on 
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sharp turns at high speeds the margin of safety may 
under certain not unusual circumstances be danger- 
ously narrow. It is obvious that no shadow of doubt 
should be allowed to remain on this matter, for it 
is as necessary to seeure the confidence of the travel- 
ling public as to guarantee its safety. Some inde- 
pendent facts and data regarding the stability of 
motor omnibuses are in our ion; and on 
analysing them we can find little reason for criticising 
the existing degree of stability in ‘such vehicles. 
Taking the ordinary design of motor omnibus 
used on the London streets, we find that it is a vehicle 
weighing, in service condition, some 91501b., of 
which weight a little over 64 per cent. is in the chassis. 
It is capable of carrying, , without overcrowding, 
thirty-six people, representing, on the a , & load 
of 5400 Ib., so that when fully laden the vehicle and 
those on it weigh something in the neighbourhood 
of 64 tons. Its centre of gravity, in service con- 
dition, but without load, lies low down, being only 
about 44}in. above the road surface, or just a little 
above the level of the tops of the rear wheels. The 
gauge of the wheels being 70in., it follows that the 
vehicle will recover itself if it is tipped up until 
the rear axle is lying at 38 deg. to the horizontal. 
When the omnibus is fully loaded the centre of gravity 
rises to 62in. above the road surface, so that in this 
condition the maximum heel from which the vehicle 
_ will recover itself is 29} deg. These figures do not 
take account of the fact that the body is mounted 
flexibly on the chassis. In an actual test the yielding 
of the springs permitted the vehicle to be tipped, 
when empty, until the centre line of the body was 
inclined at 46 deg. to the vertical.’ It will be seen, 
then, that the stability of a motor omnibus empty 
or fully loaded is very considerable when the vehicle 
is stationary. When the omnibus is in motion the 
angles of heel mentioned above are a measure of its 
stability so long as its course is a straight line, and 
indicate the magnitude of the “ bump” in the road 
required to upset the vehicle. Thus the wheels on 
one side of the omnibus could rise off the road surface 
nearly 3f{t. without entailing the upsetting of the 
vehicle. Bumps of this description can be ruled out 
of consideration. The critical test for the stability 
of the vehicle arises, of course, when centrifugal force 
comes into play during the rounding of a corner. 
Taking 30ft. as the radius of the curve and 7 miles 
per hour as the speed when rounding the corner— 
both figures being on the severe side—the upsetting 
force on the fully loaded omnibus works out at 
7915 pounds-feet. The righting moment of the 
vehicle is 42,430 pounds-feet when on the straight, 
so that on rounding a corner of the stated radius at 
the stated speed the stability of the omnibus is 
reduced by a little over 18 per cent. If the vehicle 
is carrying passengers on the top only, the loss of 
stability under the same circumstances is a trifle over 
19 per cent. Should the omnibus acquire a heel 
while it is rounding the corner the centre of gravity 
will rise, and therefore the upsetting moment of the 
centrifugal force will increase. Simultaneously, the 
righting moment arising from its weight will decrease 
with the heel. ‘The critical condition of equality 
between the two moments will be reached if the heel 
amounts to 23} deg. with the vehicle fully loaded, 
or 22} deg. if the passengers are entirely on the top. 
These angles would be reached if the wheels on the 
inner side of the curve were lifted off the ground to a 
height of about 27in. Obstacles capab'e of causi 
such a movement are hardly likely to be pub a. 
These calculations again neglect the fact that the] 
body of the vehicle is mounted on springs. . The. 
depression of the springs towards the outside of 
the curve results in the stability and the maximum 
permissible height of obstacle which may be passed 
over being slightly less favourable than the values 
indicated by our -figures. Our calculations. also 
neglect the camber of the road surface. It is to. be 
noticed that the camber of the surface is equivalent 
to the super-elevation on railway curves. for 
the traffic running in one direction, but for the 
traffic running in the other direction the camber 
assists the centrifugal force to upset vehicles passing 
round a corner. In the latter circumstance, assumi 
a camber of 1 in 15, the stability of the fully laden 
vehicle will be reduced by about 11 per cent., in 
addition to the reduction caused by the presence 
of centrifugal force and by about 12 per cent. in the 
case of the vehicle with top loading orly. Altogether, 
then, in rounding a corner, the omnibus may lose 
from 29 to 31 per cent. of the stability it possesses 
when on a straight level road. The position is made 
slightly worse than is revealed by these figures by 
virtue of the fact that the springs of a modern motor 
omnibus are usually adjusted in such a way as to 
make the body truly vertical when the wheels are 
on a surface of average camber. 


the stability of-the-modern.moter,omnibus is satis- 
factory. It might, of course, be made consider- 
ably more stable ..with..advantage,.for in. certain 
circumstances of regular occurrence it falls, as we 
have seen, momentarily to an extent representing 
a fairly substantial reduction .of the normal value. 
On the other hand, regarded as a means of preventing 
accidents, an increase in the stability would not be 
an unmixed benefit, for it must be remembered that 
stability and manceuvring ability are, as in the 
aeroplane, but to a lesser degree, bound up together. 


creased difficulty as regards manceuvring, and in 
crowded narrow streets would probably incur more 
accidents from collision and similar causes than it 
would avoid by, reason of its enhanced capacity) to 
stay upright. Our examination of the stability of 
the ‘present-day motor omnibus shows, we thi 
than in attempting to account for the cause of 
accidents involving the overturning of the vehicle 
we must look in each case for some exceptional 
condition. It is certainly not true that the stability 
is low enough to court disaster under ordinary 
conditions or any reasonable variation of them. 
The recent accident on Shooter’s Hill is instructive 
in this respect. The road surface was good and the 
speed of the vehicle, it would appear, was not exces- 
sive. Without attempting for the present to pro- 
nounce any opinion as to the exact cause of this 
accident, we may remark that it was clearly a case 
in which stability and manceuvrability were both 
involved. Whether other features and facts also 
played a part we shall probably hear later, but it 
is evident, we think, that the conditions which arose 
were exceptional, and that the accident does not 
justify any severe criticism of the design of the 
modern motor omnibus from the point of view of 
dynamics. 


“ 





Obituary. 





SIR CHARLES ALLEN. 


Sim CHaRxeEs ALLEN, V.D., J.P., head of the Sheffield 
firm of Henry Bessemer and Co., Limited, and one of 
the best-known men in the steel and colliery interests 
of the country, died at Folkestone on Tuesday, in his 
sixty-ninth year. Sir Charles, who was a nephew, 
by marriage, of the famous steel maker, Sir Henry 
Bessemer, was born in Camden Town, London, and 
educated at the Commercial College, Halifax, and in 
Germany, afterwards joining the then newly founded 
firm of Henry Bessemer and Co., and later becoming a 
director of that concern. His father, the late Mr. 
W. D. Allen, brother-in-law of Sir Henry Bessemer, 
originated the business which bears the great inven- 
tors name, the primary purpose of the company 
being to afford other firms an opportunity of learn- 
ing the Bessemer process, rather than to produce 
steel on any considerable scale, though to-day 
it is one of the leading steel- ing houses in the 
country, with a branch works at Bolton, Lancashire. 
Sir Charles, whose father was really the perfecter of 
Sir Henry’s process, took leading part in the found- 
ing of the Bessemer Memorial Laboratory at the 
Imperial] College of Science and Technology, London, 
a couple of years before the commencement of the 
war, and in about the seventh year of his chairman- 
ship of the Bessemer Company, to which position he 
had succeeded his brother, Mr.’ y Allen. on the 
latter’s death. During his control of the business it 
made rapid strides. His was a striking and genial 
personality, and though a born disciplinarian, he 
was beloved of the company’s employees, among 
whom, it was his pride to declare, the greatest har- 
mony and freedom from industrial disputes prevailed. 
For many years he was a director of the Ebbw Vale 
Coal and Iron Company, Limited, and of the Carlton 
Main Colliery Company, Limited, and as well as filling 
the vice-chair of the Sheffield and Hallamshire Bank, 
Limited, and being a director of the Sheffield District. 
Railway, he was chairman of the Charbonnage de 
Rodey, France. ; 

Sir Charles Allen:was not, in the ordimary sense, a 
public man, yet he worked most untiringly in the 
nation’s interests, and it was jin recognition of his 
splendid services in the Volunteer and Territorial 
movements that he received his knighthood. Joining 
the 4th West Riding of Yorkshire Royal Garrison 
in 1880, he, seventeen years later, succeeded 
Sir N. Creswick, K.C.B., in the command, and in 
1900 was made Honorary ‘Colonel and received the 
V.D. for long service. He was one of those who worried 
the War Office until it at last equipped the Territorial 
Artillery with modern wéapons and lived to have his 


C.M.G., taking out the Sheffield Artillery to France, 
but in May, 1915, he was appointed to command the 
Fifth London Brigade of the Royal Field Artillery 
Force, and was mentioned in the London Gazette for 


An excessively stable..omnibus..would present .in-' 


Council. That any such paper be only printed in the 





War he was one of the first Territorial commanders to 
offer to ‘mobilise a'bat: and to provide not only the 
men, but modern guns, saw fighting in the Franeo. 
German War, being present at several engagements, 
including Sedan, as a member of the German Ambu. 
lance Corps, ; 

Sir Charles is'survived by two sons and a daughter— 
Mrs. Nora Richardson. Both of the former served 
through the war, Lieut.-Col. Cecil Allen, who is a 
director sof ‘Henry Bessemer and Co., winning the 
.D.8.0.,.and afterwards, on the restoration of peace, 
being given the command of the 3rd West Ricing 
(Artillery) Brigade, in succession: to Colonel Charles 
Clifford ; and Major Douglas Allen, of the Tanks, who 
was mentioned in General Heig’s last dispatch. 





WILSON WORSDELL. 


We learn with regret of the death of Mr. Wilson 
Worsdell, at one time chief mechanical engineer of 
the North-Eastern Railway, which took place on 
April 14th at-South Ascot, Berkshire. Mr. Worsdell, 
who was born in Crewe in 1850, was. educated at 
Ackworth, and at the age of seventeen went to 
America as an engineering pupil inthe Altoona 
Locomotive Works of the Pennsylvania Railroad. 
After about four years’ residence in the United States 
he returned to England and took up an appointment 
on the London and North-Western Railway. In 
1883 he was. appointed assistant locomotive super- 
intendent to the North-Eastern Railway, and suc- 
ceeded his brother as chief mechanical engineer in 
1890. During the period Mr. Worsdell was connected 
with the North-Eastern Railway—that is to say, up 
to the time of his retirement in 1910—he supervised 
the construction of over 1000 engines, besides having 
charge of the stationary plant and the machinery of 
the steamers owned by the company. He leaves a 
widow and one son. 








TON-MILE STATISTICS. 


In getting the railways to adopt, as we reported on 
page 90 of our issue of January 23rd, ton-mileage statistics, 
the Minister of Transport found the companies very accom- 
modating. At the time—1906—1909—that the Depart- 
mental Committee was considering this —, there was 
considerable o ition to the example of the North- 
Eastern being followed, and the impression that it, was the 
opinion of British railway officials that ton-mileage 
figures served no useful then created in the public 
mind has been oneal ty venue there. Certain ton- 
mileage figures have, however, for some years now, been 
used by some com and were actually in use on the 
Lancashire and Yorkshire, for instance, at the time of the 
inquiry. One such use was the calculation of the train 
load by tons, instead of passenger trains by the number of 
coaches and goods trains by the number of loaded and 
empty wagons. With the advent of the Ministry of Trans- 
port, in which the North-Eastern spirit is so predominant, 
it became certain that, not only would all the companies be 
compelled to calculate their train loads by tonnage, but 
that the figures would be turned to the fullest use. 
The Railway Eaccutive Committee appointed last autumn 
a Statistics Committee, of which Mr. Arthur Watson, the 
of the Lancashire and Yorkshire Railway, 
was the chairman, which went into the matter and, in 
conjunction with Sir George Beharrell, Director-General of 
the Finances and Statistics ment of the Ministry, 
that from January Ist . sty ye should anf 
a) engine mileage and engine hours ; net ton-miles ; 
‘ commodity traffics ; (d) ee | alee For the en 
passenger mileage is not being t with; it is of lesser 
importance and can-rerdily be introduced. The first 





‘returns have just been made public. They are for the four 


weeks ended Fe Ist and relate to the sixteen prin- 
cipal British com; As no figures for previous and 
subsequent i are available no comparisons can be 


made, and until that is practicable comment upon the 
figures serves no . Itisa’source of satisfaction that 
a start has been made. In a subsequent issue we hope to 
show what is being done and what can be achieved thereby. 
One advantage — by the new departure will be that 
no longer can British railways be reproached for not 
knowing what their traffic costs. 








Tue Instrrvtion or Crvit Enoinzrers.—The Council of the 
Institution of Civil Engineers, having received and considered 
requests from several centres in the country for the est&)lish- 
ment of associations to inelude co: members of the Insti- 
tution, and having discussed the subject with representatives of 
the members in the districts referred to, have adopted the follow- 
ing resolutions :—({1) That local associations of corporate 
members and students of the Institution of Civil Engineers be 
at first. restricted to centres or districts where there are now 
associations of students. (2) That the Council agree to the 
formation of such an association where a request therefor is 
made by the members of the district in question, and where 
those signing the request and to support the association 
number at the number of those living or working 
within a twenty miles’ radius of the district centre. (3) That each 
istrict finance its own association, but that the contributions 

ted by the Institution to the students’ associations as 
i be continued, on the understanding that the students’ 
associations be incorporated with the | associations where 
formed. (4) That a selection, approved by the Council, from 
among the papers contributed to the Institution, be also read 
if desired before local associations for discussion there, and that 


efforts appreciated in the highest . The age | certain lectures ised by the Institution be repeated befor 
limit prevented Sir Charles taking part in the Great | the associations. (5) That no pees eens before or published 
War overseas, his successor, Colonel Charles Clifford, | by @ny local association unless it has been approved by as Loy 


ings ” of the Institution ved and sanctioned by the 


send os ' 
Council of the Institution, and in the latter case the Insti- 


. (6) That the Institution form 
local associations, and that 











The figures we have given establish the fact that 


special war ‘services: On the outbreak of the Boer 


use 
be responsible for the safety and return of the 
em from the Institution, 
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The Electrical Equipment of Motor 
- Cars. 
No, I1* 


Srartine Morons. | ; 
Ow1NnG' to “the powerful torque nevessary to start 
a petrol engine, especially in cold weather, starting 


a 





motors are invariably series wound. The ‘battery | 
must, of course, be capable of furnishing the requisite | 
starting current, which at a‘ pressure of 12 volts is 
usually about 50 ampéres for a 16 horse-power engine. 






















































































“Tue Engintcr™ 


FIG. 14—CONNECTIONS FOR C.A.V. STARTER 


In-some eases the starting current may reach 120 
ampéres. Whatever the starting current amounts to, 
however, it is only required for a short period, and 
the windings of the motor can therefore be worked 
at high current density. One of the problems has 
been to devise a simple and efficient method of auto- 
matically coupling up the starting motor to the fly- 
wheel and of automatically putting the motor out | 
of gear as soon as the engine starts. Many auto- 
matic systems of coupling and uncoupling have been | 
introduced, and until recently friction was frequently | 
adopted. A few years ago, for instance, the C.A.V. | 
starting motors transmitted the power to the enginefly- 
wheel through a friction pulley. A high-speed motor 
was fixed at the rear part of the chassis, and the power 
was transmitted to the engine through a long propeller 
shaft with a universal joint coupled to the motor 
through an epicyelie gear with a reduction ratio of 
5 to 1. At the engine end of the propeller shaft was | 
a grooved metal friction pulley, which, when starting | 
the engine, was brought into contacé with grooves | 
on the periphery’ of the fly-wheel by depressing a | 
pedal which at the same time closed the motor switch. 
This and various other systems of coupling the 
motor and engine have been abandoned In favour | 
of a simple positive spur. wheel drive. A compara- | 
tively slow speed motor fitted with a pinion is now | 
almost invariably fixed in close proximity to the | 
engine fly-wheel, which either has teeth cut in it at | 
the outset or when a Starter. is® fitted as an after- | 
thought is fitted with a-“toothed rim. When the | 
starter switch is closed the pinion moves into mesh 
with the teeth on the fly-wheel, and when the engine 
fires the pimion moves back again to its original 
position, so that whilst the engine is running the 
starting motor, always remains at rest. .This auto- 
matic meshing and de-meshing of the gears has 
exercised the braiis.of many motor engineers. ‘The 
original -Rushmore.. system; “involved shifting the 
armature;in an axial direction. The armature had 
considerable end: play, and was displaced axially by 
a spring acting on the commutator end of the shaft, 
the result being that the pinion was pushed clear of 
the fly-wheel teeth. On switching on the current, 
however, the armature was pulled inwards against | 
the action of the spring, and the fly-wheel and engine | 
teeth were brought into mesh, whilst when the engine | 
started the diminished series field current enabled the | 
| 
| 





spring to push the armature to its original position. 
Various modifications of ‘this scheme have, however, 
been introduced. The meshing and de-meshing of 
the pinion and fly-wheel teeth are brought: about 
in some ‘cases purely mechanically, whilst'in other 
instances’ mechanical and electro-magnetic methods 
are combined. A mechanical system is adopted by 
the Brolt Company, which uses a pinion’ integral 
with a shaft on which a coarse thread is: eut.. The 
driving end of the armature spindle is enlarged and 
provided with a quick pitch female fhread, which 
corresponds with the male thread on the pinion spindle. 
The other end of the'pinion shaft now runs freely in 
an outer bearing of the motor housing, but it was at 
one time coupled up to a small friction dise which 
rested on the fly-wheel. When the motor foot:switch 


* No. L. appeared April 9th. 
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is depressed the series-wound’* motor accelerates 
rapidly, but),the pinion, having avcertain amount of 
inertia‘ and journal friction, tends todag behind,,and 
as the armature can only drive the pinion through the 
medium ‘of the serew threads,;'the pinion is instantly 
finally coming into ¢ontact with the enlarged end of 
the armature shaft and bringing the’ gears fully into 
mesh, ‘when the pinion and armature spindle rotate 
solidly together and start the engine. To prevent 
shock when the:motor takes up its work the threaded 


_ end of the pinion is received by a buffer spring situated 
in a hollow in the’armature shaft. 


Immediately the 
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FIG. 15—END VIEW OF THE LUCAS STARTER 
engine fires the fly-wheel over-runs the pinion, which, 
owing to the threaded shaft, instantly flies out of 
mesh and resumes its former position ready for the 
next start. 

The starters now made by C. A. Vandervelle and 
Co. also couple themselves up to the engine by means 
of a pinion on a threaded spindle, but the magnetic 
principle is adopted for shifting the armature for 
about a quarter of an inch in an axial direction. 
On the armature shaft a quick running thread is 


noise; and for» reducing: the initial’ rush of. current. 
The simplified diagram of connections, Fig. 14, will 
make the scheme clear:: :The:motor has four poles, 
AA and P.P, and the former;poles are wound with 
much ‘thinner wire than the latter.’'The wiring of 
each pair of poles terminatesiat the terminals T and T’, 
and switches, as indicated! by the dotted. lines, are 
connected at the points band 2. . When the switch 1 
is opened all the field windings: are disconnected from 
the armature .and battery. ‘To simplify matters in 
this. purely’ diagrammatic the: armature 
winding is shown at;W, although in. practice it is, of 
course, placed'on the armature core revolving between 


,_| the poles.. Three ‘brushes‘are| mounted.on the com- 


mutator, two main brushes of opposite polarity and 
an auxiliary brush. These brushes, are represented 
by the’ dots on the armature winding. :: The circuit 
is completed in two steps by 4 foot pedal. The first 
movement: of the pedal closes: switch 1, and current 
then flows from the battery through the greater part 
of the armature coils and finely wound coils AA 
and back to the battery, part of the armature winding 
being short-circuited through. the dotted path 3, 
between one of the main-brushes and the auxiliary 
brush. The high resistance of, the coils A A limits 
the initial rush of current to a comparatively low 
value, whilst, owing to part of the armature winding 
being short-circuited through the dotted path 3, the 
power developed by the motor is small, but sufficient 
to enable the pinion to move easily into mesh with 
the teeth on the fly-wheel. The armature revolves 
very slowly, and also moves axially owing to the 
solenoid action of the field magnets. When the 
starting pedal is further depressed, the switch 2 is 
also closed and the heavy section field coils are put 
into parallel with the thin field coils and at the same 
time the auxiliary brush is put out of action. The 
whole of the armature winding is thus made active, 
and the armature revolves in a powerful field and 
| produces a powerful starting torque. 

| Actually the changes are made as shown in 
| Figs. 16, 17, and 18, the diagram, Fig. 14, being 
| purely diagrammatic and intended to simplify 
matters. Fig. 16 shows the pedal switch in the “ off” 
position. The spring-controlled contact is shown 
short-circuiting that part of the armature embraced 
by,.one.of the main brushes and the slow-running 
auxiliary brush, but no current is passing into the 
motor. In Fig. 17, however, the pedal switch is 
partially depressed. The short-circuited armature 
path is still established, but the slow running coils are 
now connected to the battery. This connection 
enables the pinion and fly-wheel teeth to be gently 
brought into mesh by the axial armature movement 
and the slow turning movement. Finally, when the 








cut, and the pinion which engages with the fly-wheel 
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FIGS. 16, 17, AND 18—POSITIONS OF PEDAL-SWITCH FOR C.A.V. STARTING MOTOR 


teeth is threaded, internally. When the starting 
motor is at rest, the pinion is, held back by a spiral 
spring, but when current is switehed on, owing to the 
axial movement, of the armature, the internal and 
external threads engage, and by the rotation of the 
armature, the pinion is brought. into mesh with the 
fly-wheel. teeth.. When the; engine starts, to fire, 
however, the. fly-wheel over-runs the pinion, and the 
latter consequently; moves back to its mitial position, 
thus disconnecting the motor from the engine. _ The 
backward movement of the pinion is assisted by the 
spiral spring... A special scheme is adopted by this 
firm for making the gears mesh easily and without 


plunger switch is fully depressed—as shown in Fig. 18 
—the two sets of field coils are. connected in series 


' parallel, and the armature short-circuit path is broken 


by the. short-circuit block, leaving the spring con- 
tacts marked -|- and 8. The motor now develops 
its full power and starts the engine. 

The Lucas latest electric starter is shown in Fig. 19. 
Like most other starters now on the market, the 
pinion of this machine is moved into engagement 
| with the fly-wheel teeth by means of a quick-running 
| thread, and when, the engine fires the fly-wheel over- 
}runs the pinion, wkrich moves back again inio its 
‘initial position. A special feature of this starter, 
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however, is that the pinion is prevented from turning 
when the current is first switehed on by'an electro- 
magnet to be seen in the drawing. The end cover A 
of the motor—ses Fig. 15—is made ‘of magnetic 
material, and the pole piece B of the electro-magnet 
embraces the pinion. As the inner surface of the 
pole piece B is of tooth-like configuration similar to 
that of the pinion C, the concentration of the magnetic 
flux on the pinion teeth prevents the pinion rotating 
when the current is first switched on, and the pinion 
is therefore compelled to move along the 

shaft and into mesh ‘with the fly-wheel teeth. | Once 
the teeth have been brought into full engagement, 
however, the current in the coil E is cut off-and the 
pinion is compelled to turn with the armature shaft. 
Incidentally the coil of the electro-magnet can be 
made to limit the imitial rush of current and to cause 
the motor to revolve slowly whilst the pinion and fiy- 
wheel teeth are’ being brought: into engagement. 
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we, 

















current at a constant or approximately constant 
voltage, irrespective of speed, and consequently the 
design of a cheap and light combined lighting and 
starting unit is not such a simple and straightforward 
problem as it is apt to appear. Many combined units 
have been produced in America, but there still seems 
to ‘be diversity of opinion as to which of the two 
systems is the-best. One obvious advantage of the 
single-unit system is that the “‘ dynamotor’’ for 
starting and lighting is permanently coupled to the 
engine. After the engine has been started the machine 
automatically converts itself into a generator and 
puts current into the battery.. Automatic meshing 
\and de-meshing of spur wheels are unnecessary for 
the machine is coupled to the engine by means of an 
ordinary silent chain. The electrical equipment 
can be concentrated at a single spot, and there are 
fewer parts to get out of order. On the other hand, 





@ fault in the dynamotor may render the whole equip- 
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FIG. 19—THE LUCAS STARTER 


Another scheme patented by the Lucas Electrical 
Company for limiting the initial rush of current is 
shown in Fig. 20. The object is to avoid the low 
torque that is liable to result from connecting resist- 
ance in the motor circuit when starting, as, for 
instance, when the current is passed round the wind- 
ings of the eiectro-magnet just described and illus- 
trated in Fig. 15. The electro-magnet winding 
designated by the letter A is in this case connected 
across the armature B instead of in series with it. 
When, therefore, the starting switch D is closed, 
current flows into the armature from the battery E 
by way of the series winding C. At the armature, 
however, the currént divides, part flowing through 
the armature windings and part through the electro- 
magnet winding A, the proportions of the current in 
these two paths being, of course, determined by the 
relative resistances. When the pinion is properly 
meshed with the fly-wheel teeth the electro-magnet 





ment inactive, whereas with a separate dynamo and 
motor a fault in the latter would in no way interfere 
with the lighting. How far the single-unit system 
will replace the two-unit system in this country 
remains to be seen. Experience seems to indicate 
that the best system to adopt depends largely upon 
the car. In some cases it may be more convenient, 
owing to the general arrangement of parts, to fit a 
combined unit, whilst in other cases it may be better 
to use two machines. The Lucas Electrical Company, 
of Birmingham, has placed a combined unit on the 
market for engines up to 11.9 horse-power, and 
several other machines of a similar character were 
exhibited at the recent motor show. The principle 
of the Lucas machine can readily be understood from 
the diagram of connections, Fig. 21. The brushes 
marked + and - are the main brushes, and the 











single fitting. The closing of the starting switch puts 
the.“ dynamotor ”’ into connection with the battery, 
and the machine then operates as a series motor 
the current inthe other windings also assisting j), 
producing the field. When the machine acts as a 
generator the charging switch is closed, but the circuit 
is not completed until the cut-out G closes. Durij 
the time the machine is generating the flux arising 
from the winding A opposes the flux set up by the 
main shunt winding, and thereby acts as a regulating 
winding in additicn to the principal regulating wind. 
ing E.. The auxiliary brush R is placed on the com. 
mutator, so that, the direction of the current through 
the regulating winding E never reverses, and when 
a diminished output is required this winding can be 
utilised instead of the main shunt winding D to 
provide the necessary excitation, which is then regu. 
lated by the two coils A and E. Alternatively the 
regulating winding can be cut out when diminished 
output is required. 

There are other combined starting and lighting 
units. Powell and Hamner, for instance, supply a 
combined machine, but in this case the voltage is 


| regulated when the machine is acting as a generator 


by means of a slipping clutch similar to that fitted 
to the firm’s ordinary lighting dynamo. The machine 
is designed to start engines up to 20 horse-power, 
and only one pole is provided with a winding. Whilst 
the clutch is capable of transmitting the torque 
necessary for starting the engine it slips when the 
machine is acting as a generator at high speeds, thus 
limiting the voltage to a predetermined value. The 
clutch is, of course, made larger and heavier than the 
dynamo clutch, and during the starting period the 
shaft A—see Fig, 3 ante—becomes the driving shaft, 
and tends to move the pin H towards the inner end of 
the slot I, thus forcing the clutch members positively 
into engagement until the drive is taken up by the 
engine and transmitted to the shaft through the clutch 
members and spring. A combined lighting and 
starting unit that has proved very successful in 
America, and especially on Ford cars, is the ‘* Gene- 
motor,” built by the Amerjcan General Electric 
Company. On the poles of this machine—see Fig. 22 
—are three separate and distinct windings, a shunt 
series and reverse windings. The machine also has 
interpoles and an auxiliary brush placed on the com- 
mutator 35 deg. behind the main positive brush. 
When the machine is used as a starting motor current 
flows through the main series winding into the arma- 
ture, and the machine therefore runs as a series motor 
and starts the engine. During the time the machine 
is acting as a motor the shunt and reverse windings 
are also energised, but the heavy current in the series 
winding establishes a field much stronger than that 
produced by the other windings, which, during the 
motoring period, have little effect upon operation. 
When the engine fires the starting switch is opened, 
and the machine then excites itself, for it will be per- 
ceived that the shunt winding is directly connected 
across the main brushes. When the machine gene- 
rates sufficient pressure to overcome the back pressure 
of the accumulator, the automatic cut-out in series 
with the machine connects up the accumulator and 
the reverse Winding controls the output. This 
reverse winding is connected to the main positive 


brush designated by the letter R serves for regulating | brush and the auxiliary brush, the armature coils 
the voltage when the machine is acting as a generator. ' embraced by these brushes cutting the field of the 
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FIG. 20—7ONNECTIONS FOR THE LUCAS STARTER 


winding A is eut out of circuit by means of the 
switch IF, which can be operated automatically. 


ComMsINED LIGHTING AND STARTING SETs. 


The manufacture of combined lighting and starting 
sets has only recently been taken up by British firms. 
Several of the leading makers of electric equipment 
for petrol vehicles still only produce separate starting 
and lighting units, and the great majority of English 
ears that are electrically lighted and started are 
equipped with two machines. As any dynamo will 
work as a motor, it appears at first sight bad practice 
to use more than one machine, but it must not be 
forgotten that the conditions to be met in the two 
cases are very different. During the starting period 
the machine must be capable of drawing a heavy 
current and of developing a powerful starting torque, 
in order to set the engine in motion, whilst during the 
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FIG. 2i—A COMBINED LIGHTING AND STARTING UNIT 


To the main positive brush one-end of a low-resistance 
series winding A is connected, whilst the other end of 
this winding is connected to a starting switch B and 
a charging switch C. One end of the ordinary shunt 
winding D is connected to the main negative brush, 
and the other end to the charging switch C connected 
through the series winding A to the positive brush. 
The shunt winding D-is thus subjected to the full 
working voltage of the machine. A low-resistance 
regulating winding E is connected to the auxiliary 
regulating brush R, and also to the switch C. The 
battery is connected across the’ main terminals of 
the machine through the cut-out G or switch B, the 
cut-out connecting the battery to the generator when 
sufficient voltage is developed by the machine after 
the switch C has been closed. ‘The starting switch 
has a pair of terminals connected by a movable con- 
tact, whilst the charging switch has four terminals, 
all connected simultaneously by a” movable contact, 


generating period it must produce a relatively small and, if desired, both switches can be contained in a 





FIG. 22—THE “GENEMOTOR’’ WINDINGS 


interpoles, which are excited by the main shunt 
winding. Obviously the current in the reverse 
winding increases with the speed, and the reverse or 
opposing field which this winding establishes counter- 
acts the rise. of main pressure. But in order to 
compensate pressure drop in the main circuit the 
main current is allowed to pass through the series 
winding, and this current opposes the reverse shunt 
current to a greater extent than the main current 
shunt current, so that as the load rises the main 
voltage slightly increases, thus compensating pressure 
drop. Obviously when the machine is generating 
the current ip the series winding is very much less 
than when the machine is working as a motor, and 
the field it produces in the former cases is nothing 
like so powerful as the motoring field. The high 
speed at which the driving chains of these combined 
units run has often been a source of trouble. In 
fitting these machines to Ford cars, for instance, 
special precautions have had to be taken to avoid the 
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— 
driving chain whipping. When the distance between 
the centres of the armature pinion and crank shaft 
sprocket exceeds 7in., and there is only sufficient 
space,for a chain having a width of lin., and a pitch 
of jin., a8 on the Ford engine, whipping has occurred 
owing to the transmission line from the engine to the 
road wheels having a ‘‘ critical ’’ speed, and to over- 
come the difficulty it has been necessary to absorb 
the crank shaft oscillations by incorporating a friction 
clutch in the driving sprocket, thus limiting the driving 
force on the chain to a definite value when the engine 
is driving the machine as a high-speed generator. 
The drive under motoring conditions, however, must 
obviously be @ positive one, and this is obtained by 
fitting the friction clutch with a pawl. 








Experience and Practice 
in Mechanical Reduction Gears in 
Warships. 
H. B. TOSTEVIN, D,8.0., R.N.* 


THE most important change in the steam machinery of 
warships of high speed and power during the war period 
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was the departure from the direct-drive turbine installa- 
tion to that in which the power of the turbines was trans- 
mitted to the propeller shaft through mechanical reduction 
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gearing, and it is the object of the present paper to trace 
briefly this development and indicate the experience that 
has been gained and also the general practice of the 
Admiralty as regards the details of these gears. There 
are three methods of reduction, hydraulic, electric, and 
mechanical. Experiments have shown that with the best 
design of the respective devices the losses in transmission 
may be approximately taken as :—Hydraulic, 10 per cent.; 
electrical, 8 per cent.; mechanical gearing, 1} per cent. 
If double reduction gear were fitted the loss with mech- 
anical gear would be about 3 per cent. 

_The endurance and reliability which are features of tur- 
bine installations are even more pronounced when geared 
turbines are fitted, because of the smaller and more rigid 
structures*and moving parts. Also the larger and more 
efficient propellers improve the manwuvring power, and 
in icular the stopping effect is increased by the ease 
with which the larger propellers get a hold on the water. 
The “necessary astern power—which in most warships is 








crime gery f one-third ‘of the ahead be 
o fained on @ single velocity compounded turbine whee 
without working the boilers to full power. The smaller 
turbines and their more substantial construction render 
them less liable to distortion troubles than is the case with 
the larger direct connected units. 

The all- installations were not at once universally 
adopted for the vessels ordered on the earlier war pro- 
grammes, the policy in the emergency of adhering to the 
direct drive type of turbine, which for several years had 
proved its efficiency and reliability, being followed for 
some time. The subject of gearing was, however, by no 
means ignored, and all warships ordered were fitted with 
cruising turbines, which were geared to the direct drive 
units. Clutches were arranged to disengage these gears 
when ing at high powers, although this procedure 
was not absolutely necessary. A marked gain in economy 
within the limits of power of the cruising turbines, and a 
consequent increase in the radius of action was obtained. 
It should also be understood that at this time the number 
of ial ‘‘ hobbing ” machines required for cutting the 
teeth of these gears was very limited, and it would not 
have been possible at the time to have fitted all the war 
vessels ordered with the all-geared type of installations. 
By 1916, however, it was considered that sufficient pro- 
gress had been made to warrant the complete change over, 
and in practically all fast warships, viz.; battle-cruisers— 
a number of which were subsequently not proceeded with 
—designed to transmit 36,000 horse-power through each 
set of gearing, light cruisers, flotilla leaders, torpedo-boat 
destroyers, ““ K”’ class submarines, and “ P” boats, 
the all-geared instaliation was adopted. Only in the case 





Of this number 596 gears are, or have been, on service, 
representing 6,794,000 shaft apne ea The 36,000 
shaft horse-power sets have not yet. on service, but 
have run at approximately full power for a short period. 

In addition, there are large numbers of sets of gears 
fitted in conjunction with cruising turbines, or as part 
installations, but as these gears, owing to the exigencies 
of war and other conditions, have not been used to their 
full extent they are not included in the list. 

In straight-cut gears the small number of teeth in con- 
tact, viz., one or two, imposes a limit to the speed at which 
high powers can be smoothly or safely transmitted, and 
for transmitting high power, helical gear, .e., toothed 
wheels in which the teeth are inclined to the axes of the 
wheels, is . All the gearing now in use in war- 
ships is of the double helical type, a right and left-hand 
helix being used to balance the axial thrust entailed. The 
involute tooth form is invariably used, as it possesses well- 
known advantages. ‘ 

In the early days of turbine gearing there was not much 
experience available ing on helical ing for com- 
paratively high powers, and in the first desi the gears 
were arranged with a helical of 20 deg. in conjunction 
with a pitch normal to the line of the teeth of jin. This 
design was rather noisy, and in consequence the angle in 
succeeding i was increased to about 45 deg., which 
value was known to have proved satisfactory in De Laval 
installations of small power. The 45 deg. design was 
continued until recently with generally satisfactory results, 
but in the meantime, with the improvements in gear- 
cutting processes, it had gradually been established that 
the noise and tremor experienced in the early installations 
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of a few special destroyers was the direct drive adhered to. 
The following table shows the total horse-power and 
number of all-geared sets fitted and being fitted in war- 


ships’:— 
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* ‘Institution of Naval Architects, March 26th, 1920. 














Num-} 8.H.P. | Total 
Type of vessel. | S.H.P. | ber per num-| Total 
of | gearing | of 8.H.P. 
shafts} set. gears. 
Battle-cruiser .| 144,000 4 36,000 4 144,000 
Light cruisers . -|40,000 to! 2 or 4/10,000 to} 90 [1,760,000 
80,000 20,000 
Flotilla leaders 40,000 2 20,000 | 26 520,000 
Torpedo-boat  de-|27,000 to) 2 13,500 to} 368 /5,000,000 
stroyers 30,000 15,000 
“K” class sub-| 10,000 2 5,000 36 180,000 
marines 
“Pp” and “P.C.”| 3,500 | 2 1,750 | 128 224,000 
boats | 
Totals .. ..| —— |. — | — | 662 7,828,000 
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Fig. 5. 
TYPES OF GEAR WHEELS. 
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were more due toi ities in cutting than to the small 
helical angle: itself. An angle of 30 deg., which possesses 
advantages in the way of efficiency and tooth strength, 
in that the effective contact between the teeth is in 
as compared with 45 deg., while the normal load cn the 
teeth is decreased, has now been generally adopted by the 
Admiralty. This angle is rarely an exact number of 
degrees, as it is affected by the driving and change wheel 
mechanism of the hobbing machine, but is as near the 
desired angle as these details allow. The angle of obliquity 
used is 144 deg., in agreement with the almost universal 
commercial standard developed for spur gearing with 
involute teeth. There is no particular virtue in this angle 
within limits, and the odd 4} deg., it is understood, was 
decided by the fact that, sine 14} deg. being 0.250, caleula- 
tions were simplified. 
Fine-pitched gears give more silent running at high 
and a normal pitch of 7/,,in. has been adopted for 
all but the very largest installations. While the pitch and 





obliquity have 1emained the same, the proportion between 
addendum, dedendum, and pitch respectively and the 
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time as experience. of. the! successive | meeene ms gained. 
Fig. 1 illustrates of the ,transition, it beimg noted 
that the form of cutting tool.is shown, and. ‘that while the 
height and normal pitch of the actual.tooth generated will ; 
be the same as for the hob, POG ama te 
the teeth will depend pitch circle diameter and 
upon the hob design. a sn Sap of hob—which is 
not shown—produced ‘a form which gave at the base of 
tooth only a small radius, and it was at a very early stage 
modified to provide a more pronounced radius at the tooth 
root. In the design in Figs. 1b and ic the rounding of the 
tips of the teeth was introduced to overcome the “ 

in,” and excessive wear of the tips which had been observ 
in some designs, probably due to the failure: of the oil 
film on the surface at this position. 

The question of the lubrication of the teeth is very 
important, and while running, an ample amount of oil, 
which is generally injected from nozzles on to the line of 
eontact of the teeth, is necessary. It is usual to 
jin. to jin. nozzles of about Sin. pitch, disch the 
oil under a pressure of from 5 lb. to 10 1b., the jet bei 
fan-shaped, so that the whole length of the teeth is lubri- 
cated. In early practice nozzles were fitted to di 
to the line of contact both on the entering side when 
running ahead and also when running astern, but the 
latter groups are not now fitted, as experience shows they 
are not required, considering the short periods of astern 
working usual in naval vessels. 

Figs. 2 and 3 show a type of sprayer fitted, together with 
it arrangement on the gear case. 

The teeth of gearing engage by line contact, but it must 
be appreciated that contact under a load can no more 
occur on a line than the load on a ball bearing can occur on 
a number of geometrical points. Elastic deformation of 
’ the surfaces must take place under the load, and the 
momentary flattening leads in each case to a surface con- 
tact. Owing to the lubrication, however, the load that 
can be safely sustained between two sliding surfaces in 
contact is decided by the pressure in the oil film between 
them and by the area of the film. Modern developments 
in the theory of lubrication seem to show that the pressure 
in an oil film between two surfaces varies as the thickness 
of the film, and that beyond a certain thickness of film no 

ressure is maintained. For a given thickness of film it 
will extend over an area practically proportional to the 
square root of the radius of*curvature of the surface, and 
this area may be regarded. as the virtual area -of: tooth 
contact. The radius of curvature may be taken on’ the 
pinion teeth alone, as the gear wheel teeth are sensibly 
flat, and as this average radius of curvature of the tooth 
form varies as the pitch diameter of the pinion, an empirical 
rule depending to a certain extent on the helical angle for 
the allowable tooth pressure’ p — K ,/D, ‘where K is 
constant, is obtai p being the intensity of pressure in 
pounds per inch of axial length. The values of K for a 
large number of cases are shown in Table I. and are seen 
to be round about 200-225 in the majority of cases. The 
pressures obtained per inch width of face are also shown 
and vary from 700 to 1030 in the high-powered installa- 
tions at the nominal full power..-Table I. and the accom- 
panying diagram illustrate these points in typical cases. 

A difficulty in the early history of gear cutting was 
caused by the faet that the: master worm wheel which 
rotated the gear wheel during the cutting operation was 
not quite accurate; this difficulty led to an addition to 
the machines of a “‘ creep’ mechanism, by means of which 
the job is rotated at a higher speed than the table. Any 
recurring error in the worm.wheel which might be copied 
on the job being cut is, with such a machine, no longer in 
the direction of the axis, but is distributed in helices on 
the gear wheel or pinion. With improvements in the 
accuracy of this master worm wheel and the maintenance 
of the machine in good condition with all parts well lubri- 
cated during a cutting operation, the advantage derived 
from the use of the “ creep ”’ has been lessened, and from 
@ list of ten firms that have. cut the majority of the naval 
gears it is a matter of interest that on the wheel machines 
only four, and on the pinion machines six firms, use 
“creep.” As regards the tendency of the worm wheel to 
wear out of truth, inquiry has shown that in a number of 
machines that have been working constantly for at least 
three years the accuracy has not been affected. 

Experience indicates that extreme accuracy of tooth 
cutting and the maintenance of accurate alignment are 
necessary to the successful operation of any mechanical 
reduction gear. In all naval work the turbine spindles, 
pinions, and gear wheels are supported on rigid 
and the alignment is determined by accurate machine 
work in boring the gear housings and "Atting the bearings. 
No gears of the floating frame type, in which the pinions 
and bearings are mounted in a frame supported on a flexible 
I beam, which automatically maintains its correct position 
after being accurately aligned in the first place, have been 
fitted, and judging from the general experience obtained 
over a number of years it appears that any advantage 
likely to accrue from the adoption of such a system would 
be outweighed by its disadvantages. The important 
feature that must be borne.in mind is.that in all calcula- 
tions’of tooth stress and dimensions of the surfaces required 
between the working faces of the teeth the design and 
construction should be such that the total tooth pressure 
is uniformly distributed over the whole width of the tooth 
face, but various conditions arise in practice which tend 
to upset this working, Mis-alignment is one cause, and it 
emphasises the special care necessary in this particular. 
In some designs the turbines and gear cases were carried 
on separate supports built up from the hull strueture. 
The turbines and gear cases as separate units are of stiff 
construction, and under working conditions do not suffer 
distortion. The possibility of relative motion between 
the turbines and gear case existed, and although nearly 
all vessels so constructed experienced no troubles with 
the gearing, yet in two torpedo-boat. destroyers ‘the gear 
became very noisy and wear took place on the teeth. 
Although no actual breakdown occurred, the defects were 
objectionable, and the gears were removed for dressing up. 
When the alignment was again tested it was conclusively 
proved that relative displacement of the gear case and 
turbines had actually taken place. In later designs this 
movement is not possible, as the after ends of the turbines 
are now supported on stiff extensions of the gear case, the 
whole installation forming a rigid unit. 

Owing to the action between the teeth when transmitting 
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smooth or regular action of involute teeth, but the line of is of impo 
inion should be free to necessity of the pinion requi 


centres through turbine and 
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In the design of @ reduction gear the, n quetion of relative 
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lesigns of double reduction , as relative move- 


are not such as materially to affect the working of a ment is foqaniea between the shaft gear wheel and the 


correctly constructed gear. 


intermediate reduction ‘element and also between the 


= from the above causes it has been observed in | latter and the pinion. The intermediate reduction wheel 


many gears that the load has not been distributed over the | 
whole length of the teeth, an undesirable concentration of | 


place on a portion of the length. | 


his. do having taken 

does not appear to be due to distortion under the 
twisting moment, as it has been observed at either of the 

Ceareet of the pinion elements, and it has been attributed 


rather to an error in manufacture, the helical angle of the | 
pinion element being slightly different from that of the | 


gear wheel. It is necessary that particular attention should 
be paid to this important point right through the con- 
pinta eniaemaer nanan Spynin Sales Seen 
to assume that as this helical angle is a function of the 
machine mechanism, the angle will necessarily be correct, 
or at least within a microscopic difference. Unfortunately, 
in some cases this has been found to be far from true, 
especially in the case of pinions, and it points to, some 
torsional movement of the job during the cut. 
occur through strain of the driving mechanism when taking 
a heavy cut, or a slight slow slip of the pinion in the 
chuck of the machine. It appears better that nothing 
should be left to chance, and that the angle should be 
tested after the gear is cut and before the work is removed 
from the machine, either by again running the hob through 
it so as just to touch the surface or by a separate checking 
arrangement. 

It is also to be noticed that even with an accurate helical 
angle of the components of a gear and correct alignment 


DIAGRAM ILLUSTRATING THE RELATION 


a heavy fitting, for it carries four working faces, 
two of fairly large diameter and two small, possesses con. 
siderably more inertia than a pinion, and in the event of 
fitting such a gear in warships this aspect of the problem 
would require careful consideration. 

To avoid the samé ‘teeth of ~pivion) and: gear wheel 
coming in contact revolution after revolution and also to 
ensure uniform wear,)it is usual to fix the gearing ratio so 
that it is not only not a whole number, but the number of 


| teeth in the wheel and pinion have no factor in common. 


This may | 


This is seen in Table L 
Taste I, (Reduced).--Showing Particulars of Gearing in. Typical 
Vessels, 

Battle- 
cruiser, 
Hood. 


17,500 
18,500 


Light 
cruiser. T.B.D. 
Dauntless, Leonidas. 

Horse-power— 
High-pressure 
Low-pressure : 
Revolutions per minute — 
High-pressure 
Low-pressure.. 
Propeller shaft .. a 
Pitch circle diameter, in inches— 
High-pressure pinion 
Low- or noty. ee 
Gear wheel . Sy bees 


5,150 
6,100 


10,000 
10,000 


3,340 
1,815 
380 


1,800 
1,800 
275 


1,497 
1,098 
210 


9.603 
17.648 
84.348 


15.319 
15.319 
99.897 4 


20.174 
27.51 
143.787 | 


PCO OF 


PINION ANDO TOOTH PRESSURE PER INCH WIDTH FOR 
TYPICAL CASES COMPARED WITH CURVES p= 200/D 


PITCH DIAMETER OF PINION IN INCHES 


LOAD PER INCH WIDTH OF TOOTH FACE IN LBS. 


perfect contact is not necessarily obtained, as owing to 
the hob receiving a certain feed for each revolution of the 
wheel or pinion being cut, the working face of the tooth 
is more in the nature of a number of facets than a fair 
curve. This is accentuated when the teeth are shaped in a 
single operation, as favoured by the majority of gear 
cutters, and the faces are often observed to have a torn or 
scored appearance in the direction of the cut. It is a 
question, therefore, both from the point of view of correct- 
ing small errors in helical angle and the formation of fairer 
surfaces, whether a slight finishing cut should be taken 
and then the hob run through again in a different relative 
position to that in which the main cut was taken so as to 
remove. the high points between the facets and to smooth 
the surfaces that have been torn, due to the hardness of 
the material when taking the primary cut. 

The speed of the teeth has an effect on the running and 
durability of the gear, owing to the intensity of shock on 
them. With the modern methods of cutting and manu- 
facture and with forged materials the limits formerly used 
with spur gearing have been much exceeded, and there is 
ample experience to prove that satisfactory. working can 
be obtained with speeds ‘of 140 foot-se¢onds, and there 
seems no reason to assume that this speed could not be 
sensibly exceeded. The effect of the rise of temperature 
on the teeth, due to the rubbing contact when off the pitch 
line, has not, appeared to be sufficient to affect the working 
in a well lubricated gear. In general, a gearing ratio of 
8 or 9 to 1 is not exceeded in naval practice of moderate 
and high power. 

gear ratios from naval practice are given in the 

following table :— 

Ratio of turbine 
revolutions 
to propeller 

revolutions. 

. L.P. 


8.H.P. per pinion. 


H.P. L.P. 

17,500 .. 18,500-.. 

8,500 .. Il, 

9,000 .. 11, ab 

6,250 .. 7,250 . 

2,260. 2,250). 
875. 875 .. 


Type. 


Battle-cruiser .. 
Light cruiser .. 
Flotilla leader .. 
T.B.D. -S 
ye “ped boat 
“P” boat 


5 
5 
5. 
6 
7 
1 





Addendum of tecth,ineches -. 0.266 


Number of teeth— 
High-pressure pinion 
Low-pressure pinion .. 
Gear wheel..  .. 

Pitch, in inches— 

Normal 
Axial .. 
Cireular 

Helieal angle .. 

Tooth angle— 
Circular ° 
Normal 

Width of — i in ray os 
Total 
Effective .. 5: 

Number of teeth engaging 3s 

Length of tooth contact, in 

inches, per tooth— 
High-pressure *e 
Low-pressure 
Total length of conienh, in 
inches— : 
High-pressure 
Low-pressure |<. . 

Tangential load, in pounda— 
High-pressure... «+ 
Low-pressure raat 

Normal load, in prudent 
High-pressure ....- ; 
Low-pressure 

Load in pounds per ieiniee tooth 

length of contact— 
High-pressure _ 
Low-pressure .. . 
Load per inch on total width of 
tooth face in pounds 
(= PE 
High-pressure 
Low -pressure 
Kin formula P = K +/P.6.D,— 


High-pressure 
Low-pregsure ...- ++ 


71 
71 
463 


55 
75 
392 


0.583 
0.834 
0.8153 
44° 22’ 


0.583 
1.4285 
0.67783 


30° 40.3” 


0.99847 
2.002 
1.153319 
29° 57’ 


19° 56’ 
14° 29.7’ 


16° 36’ 16° 44’ 


14° 28.7’ 
60 29 
58.28 


51. 


27.6 


33.1 


1.46 
1.51 


48.4 
49.9 


20,300 
24,040 


29,350 
84,800 


606 
697 


“” 
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Hood. Dauntless. Leonidas. 
Speed of teeth at pitch line in, 


foot-seconds 132 120.4 140 
Maximum rubbing velocity of 
teeth in foot-seconds— 
High-pressure. te ee 11.5 10.5 9.5 
LOW-PTO@SSUTO ng ee 9.5 10.5 16.9 
stress at root, in pounds per 
square inch— 
High-pressure .. .. +. 3,040 3,540 4,980 
Low-pressure 3,140 3,540 5,720 


In addition to the two cases of trouble with name 3 ial 


viously referred to, ave been a few cases of 

due to the fracture of pinion teeth at their ends. This is 
the we ean tele oat 
side ot eet Geen eon tie beeen 
f on teeth, as “f 

the load cotning on the Fracture of Ce 


gears has shown the to be uniform] 
along the 1 ngth of the tooth. Seeing that under these 


sought for these failures. 


during the contractors’ _ one occurred after two and] 
Re 


a-half ee the “= oe 
In nei ry latter two cases hai defecti ced! 


probable cause of this defect, reece ab 


has been meade, in no cases 
thing seriously wrong with the metal, although it has been 
noted in one or two cases that the structure has not been 
the best possible. It should be noted that before the 
vessel has been ted by the Admiralty the teeth of 
the high-pressure pinion in a destroyer have received their 
full load about a million times, and in the case of a light 
cruiser about 600,000 times, and the causes of failure 
referred to may, in the absence of any other reasonable 
cause, be attributed to a fatigue at a flaw developed in the 
alloy during its manufacture. 

The type of steel used for pinichs must possess several 
essential qualities, viz., (@) strength to resist permanent 
deformation under stress; .(b) stiffness to avoid undue 
whip or elastic déformation ~when’ running; (¢) ‘surface 
hardness to ent wear; “(@) non-brittléness, so that it 
can stand shocks and” blows: In addition; there is the 
important fact’that the teeth have tobe’ cut after temper- 
ing the material, as otherwise Gistortion of the teeth would 
arise. : iy 

It a rs that finality in respect to the’ most suitable 
material for pinions has not been reached, and it is ible 
in futuré that the ‘uge"6f'a chromeé-nickel steel with a low 
percentage of chromium, say, frém 0.3 to 0.5 per cent., 
will reeeive consideration for these details in place of the 
nickel steel now employéd. It is known that the effect of 
very slight variations in the percentage’of the constituents, 
variations that may o¢écur indifferent parts of the forging 
under the best conditions, ‘aré sufficient to completely 
upset the anticipated’ tesults of the heat treatment, but 
judging generally from @xpérieti¢e with service gears there 
does not seem any pressing redsofi to depart from present 
practice: 

Before a vessel is accepted by the Admiralty the gears 
are‘opened up after the full power trials, and all surfaces, 
and especially the roots'and’erids of the teeth, scrupulously 
examined with a powéi Magnifying glass to ascertain 
whether there‘are any flaws or signs of ¢facking present 
that may lead to subséquénf fatigue failures. 

During the, early running of gears on service there is 
often observed on the faces of the teeth an action known 
as pitting. Small flakes of metal are detached from the 
otherwise smooth surface of the. teeth, leaving small 
hollow depressions, varying in size from 4 small speck to as 
large as fin. diameter, and 15 to 30 thousandths of an inch 
deep. They are*most common in the region of the pitch 
line, where only rolling action occurs, It is difficult to 
account entirely for this pitting. A lack of homogeneity 
in the material at the tooth surface—and careful analysis 
by micro-photography does reveal this—or crushing of 
minute high spots causing failure of small sections of the 
metal at these high ts are possible reasons for this 
pitting. This actiorf in the vicitnty. of the pitch line may 
possibly be due to#thé metallic contact recurring there as a 
result of the failure of the’ oil film, obsérving that the 
rubbing velocity of the teeth is gradually reduced from a 
maximum at/the tips and root to Zero at the pitch line: 
In any case the action is not found tobe déleterious to 
the smooth and efficient working, ‘afid it usally ceases 
after a short time.’ Deformation lading to scoring and 
wear of the teeth i¢ a seriots, but fortunately rare, fault 
in naval gears, andthe orily cases’ on service’ in which 
stich wear has taken ‘place’ were those previously referred 
to as having suffered from misalignment and in the case 
of a ‘‘ P” boat referred to later. It has, however, taken 
place during thé contractors’ trials of at least two ships, 
involving removal with either re-cutting to a modified form 
of tooth, necessitated by thé wear or the substitution of 
another gear. The wo is seriously prejudiced by 
such wear, as, apart from the reduction of life involved, 
it is accompanied by excessive noise and heavy “ shiver- 
ing” of the gear, which transmits its effects to the turbines 
and subsidiary fittings, causing failure of lubricating pipes, 
&c. Once deformation is present or sets in the whole face 
of the tooth is affected, even at the pitch line, where the 
contact is more of a rolling nature, as, due to the wear of 
the faces of the teeth, there is a tendency for, the points 
of the harder pinion teeth to “dig in” atid tearacross the 
flank of the tooth when disengaging, the concentration of 
the load on the pitch line then being’so great as to cause 
elastic deformation and a continuation of the digging in, 
failure of the oil film takes place, and the whole surface 
of the tooth is seraped away. In thie two cases referred to, 
during trials some slight error inthe tooth form was con- 
sidered to have been the cause in. initiating the action, 
ee then accentuated by the consequent. failitte of the 
oil film. 

From this same point of view any grinding ‘in of the 
gears, apart from the practical difficulties of Serrying it 
out, appears to be undesirable on theoretical grotinds, and 


in the surfaces would be filled by small 
ubricating system of gearing is, how- 
teak Geng Taetod, bok secubtly this boing 
no’ ay is is 
tried in two torpedo-boat destroyers. ; 
- From the general experience so far gained there is no 
reason to that ing should not have a long life, 
provided that @ reasonable amount of care be ised in 
running an installation that has successfully through 
its specified trials. Gauges are ied for testing the 
wear of the teeth, but as in practi all cases the wear 
is inconsiderable, it is not usual to keep records of this. 





as it causes wear of the flanks and faces of the teeth it 
leads to an undue cong tionrof pressure on the pitch 
line. A few service have been subjected to this 
operation, but it is not now being. i 

Another usual foaturb’ in gears ing their early life 
is for a minor action of the above nature to take place, 
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the wi king of the gear 
for naval service corrosion of ‘the 


interest to sum up as @ whole and see how far the anticipa- 
tion of reliability has been substantiated. Of 596 sets 
of all-geared ins on mp ina lavy, some 
extending up to nearly six years, it has only been necessary 


their becoming noisy and wearing sligh 
‘“‘ dressed up” and new pinions fitted: Of the cases. of 
fractured teeth, which are two in number, the gears were 
not removed, the broken or cracked i ing removed 
and damaged teeth smoothed up. In another case a break- 
down occurred through a jin. bolt, inadvertently left in 
the gear case, passing between pinion and wheel. and 

ing a portion of the | This set was replaced 
by a spare, but the old wheel, after cleaning up, is retained 
as a’ spare with 3in. of the tooth face out of 40in. .total 
missing,’ ‘The failures on trials have been four with frac- 
tured :teéth and two with excessive wear, and it must be 
admitted that these figures are most satisfactory when 
it is remembered that the development and experience of 
these gears for high powers was, except for a few cases, 
confined to warships. ; 

Apart from ‘the reduction in size of the turbines which 
led to more rigid and reliable units, there is a great decrease 
in the quantity of turbine blading required, and at one 
period of the war, owing to the enormous demands for 
copper in the munitions, &v., service generally, any question 
which lessened the demand for the supply of this metal or 
its alloys was of importance, and the reduction in i 
required owing to the adoption of the all-geared installa- 
tions reduced the.strain.on the blading makers and avoided 
any) possible delay in the construction of warships from 
this cause. 

Some typical figures showing this are :—In a direet- 
driven. torpedo-boat destroyer of 25,000 shaft horse-power 
the total length of RiaGing sesone fitted is approximately 
70,000ft., as compared with 7720ft. in an all-geared installa- 
tion of 27,000 shaft horse-power. As, however, the 
section of the blading in the all-geared’ type is heavier 
the weight is ‘not in the same proportion, being as 4 to 8} 
tons. Apart from the saving of fuel and ‘slight reduction 
in boilers owing to the gain in economy, there is no great 
saving of overall weight in the all-geared installation, the 
gearing being a heavy fitting and’ helping to outweigh any 
saving obtained on turbines’ and boilers. Some typical 
weights are :— 

Total S.HLP. 


S.ELP, weight, per 

tons. ton. 

T.B.D.; direct driven o@ 26,0007) 240° 392 bob: O85 
T.B.D., all-geared... «. ..»' 27,000... 393 .. 69.0 
Flotilla leader, direct'driven..'. 36,000... .i, 554. .... 65.0 
Flotilla leader, all-geared .. 40,000 .. 615 .. 65.0 


The question of economy which was oné of the primary 
reasons for fitting reduction gearings has been substan- 
tiated. Generally speaking,.the advantages of the present 


Percentage Increase in Efficiency of Geared Installations. 


Two-fifths to 
One-fifth three-fifths Full power. 
power. power. 
Light cruisers het See 4. ARB ; 
Flotilla leaders... «620.0 ..° 20.0 17.0 at 30 knots 
B.D.’s $a oh. 208. és 20.0 20.0 at 20 knots 


all-geared installations over the most recent direct-drive 
types fitted are shown in the above table, the figures being 
based on the increase of the radius of action for the same 
quantity of fuel under service conditions, and therefore 
taking into account the gain in economy in the turbines 
and the effect, of an increase in propulsive efficiency. 

The initial: steam conditions in the cases of the all- 
geared and direct-drive installations are the same in 
each case. 

It should also be noted in this particular that superheated 
steam has not up to the present been used in any all- 
geared turbine installation in the naval service, but with 
the advantages to be gained from the possible adoption in 
the future the smaller rigid turbines used would con- 
ceivably be more adapated for superheat than the larger 
direct-drive units: 
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Some admixture of} Minister 


London Traffic. 


Once again has a report been presented on London 
Traffic. The latest—Cmd. 636, issued on the 25th ultimo 
is that of an Advisory Committee, of which the chairman, 
se was appointed by the Prime Minister, 
and the other eight members by the Minister of Transport 

inati i bodies. The ‘terms of 

reference were: ‘‘ To advise the Minister of Transport 
and to assist the Ministry in dealing with such matters 
ing London Traffic as fall within its province.” 
i with the consent of the 


authority with composition and powers or 
otherwise. ittee met first on November 10th, 
1919, and held sessions until March 18th, when the 
report now i was unanimously approved. 

The report testifies to the maximum of goodwill 


evinced and assistance given by every operating and 
controlling authority in the Greater London area. The 
Committee was, therefore, able at the outset to appoint 
an efficient technical committee tative of all 
interests, the members 0! which have applied themselves 

iligently to the close and discriminating study of the 
wy of the im it of traffic conditions, partly 

y the applied co-ordination of existing powers and partly 
by the fullest display of goodwill on the part of those who 
carry on the work in this area. The technical 
committee had eighteen members, and the chairman was 
As showing how London traffic has grown, figures for 
1905, 1914, 1918, and 1919 are given. Of them we 
summarise the first and last as follows :— 


1905. 1919. 
Railways, millions .. / ge 7 659 
Tramways, millions .. i PrP: 1,053 
Omnibuses, millions . . pe ee F 861 
Total. millions ak LOTS 86S 2,573 
Population .. . 6,857,694... 7,356,653 
Journeys per head .. 462 iktiv fo 350 


The 350 journeys per head in 1919 were: by rail 90, 
tramways. 143, and omnibuses 117. 

It is o that the recommendation for the estab- 
lishment of .a Traffic Authority has, it is imagined, 
never been carried out by any Government to which it 
was made for the reason that the opposition of what may 
be called -“* vested. interests” has always been feared. 
In many cases there is much to be said in favour of the 
arguments of those who champion those interests and their 
continuance. They are largely the outcome of the 
conviction that local Bui eck and local requirements 
should govern local traffic conditions, even if they are 
but part of a larger whole. . They are also connected with 
the ingrained attachment of the British people to local 
self-government with its rights and privileges. 

The need for the creation of a London Traffic Authority 
is made the more urgent by the serious financial condition 
of the traffic undertakings at the present time. The 
collective means of transport are now incapable of dealing 
at the “ rush” hours with the vast increase in the numbers 
of those who travel; the undertakings, by reason of 
working.conditions, are financially embarrassed, and are 
unable to extend their operations, since they yield already 
an inadequate return on the money invested, and, indeed, 
in some cases do not cover their working expenses. 

London, requires new tube railways, in.all cases linking 
up with main line railways; new tramway extensions, 
which will make for greater carrying capacity ; @ more 
scientific development of omnibus traffic ; and, above all, 
@ just. and true peepee of the proper functions of each 
form of transit in order that wasteful competition may be 
avoided, and each used to its highest efficiency. 

It will be generally accepted that a correct appreciation 
of the differing values of the various instruments of 
transport is essential to the relief of existing traffic con- 
fusion and congestion. As matters now stand, there is 
no scheme of differentiation in use. Each form of trans- 
port finds itself competing against every other form, with 
less reference to the passenger than to the operator, and 
therein lies the explanation of much existing congestion 
and chaos, which will not. be removed merely by de- 
nouncing competition. It must..be established where, 
why, and when train, tram or *bus respectively is to. be 
regarded as the most suitable form of rt. When 
that is done a great advance will have béen made towards 
the improvement of traffic conditions in London. 

It is clear that present needs require large expenditure 
for the extension of existing and the provision of additional 
travel facilities. As a general rule no traffic undertaking 
should be worked on other than a sound financial basis. 
That is not so simple a proposition as it would appear. It 
is- relatively easy to meet an emergency in the case of 
a public undertaking, built and operated on the credit 
of a city or town, which, through unavoidable cost of 
labour or plant, or competition, is worked for the time 
being at a loss. There can be no uncertainty as to the 
exact amount of capital expended, or as to the financial 
return desired, and the variation in fares can 
be regulated accordingly. It is otherwise in the case of 
private companies. Such undertakings are often grouped 
together, with an te of vast indebtedness, repre- 
sented by capital actually expended or “ evolved,” often 
vaguely specified and further depreciated far below its 
face value. These private companies show a tendency, 
as in all forms of commercial and industrial life, to pool 
receipts with the object of obtaining mutual aid both 
in operation and financial benefit. 

As regards the Underground Electric Railways group 
of companies—commonly known ‘as the ‘‘ Combine ”— 
it must be pointed out that Parliament, in 1915, sanc- 
tioned by Act such a pooling arrangement. It met with 
the entire approval of the Government, which was anxious 
that fares should not then be raised to meet the increased 
wages for the men, and there was no way of avoiding the 
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FIG. 1—FRONT VIEW 


rise unless the profits of the wealthier concerns were 

(irawn on to aid the meagre receipts of the less prosperous. 
The Advisory Committee is of the opinion that with 
proper safeguards maintaining fair competition among all 
forms of transport, whether operated by the ‘“‘ Combine ” 
or otherwise, and with due publication and examination 
by the Traffic Authority of the returns and receipts of 
each constituent of the “* pool,” the interests of the public 
need not be prejudiced by such a financial arrangement 
as that approved by Parliament for the ‘‘ Combine.” 

The Advisory Committee is in complete agreement 
that the Traffic Authority must be a permanent statutory 
body responsible to the Minister of rt— 
the Minister in turn being responsible to Parliament. 

The grave condition of London traffic, and the acute 
problems arising from it, render it essential for the 
Advisory Committee to recommend a Traffic Authority 
which shall inspire confidence that remedies will be applied 
effectively and expeditiously. It is therefore recom- 
mended that a permanent statutory authority should be 
set up under the Minister of Transport. Three members 
should be appointed, whose services and record would 
command public confidence, and they should be selected 
by the Government on the assumption that their experience 
would enable them individually to specialise in the differing 
aspects of the traffic problem. If men of suitable standing 
are to be attracted it is obvious that their salaries must 
be higher than those ordinarily paid in the Civil Service. 
It is suggested that they should be, say, £4000 per annum 
for the chairman and £3000 each for the other two 
Commissioners. 

The Minister of Transport would be able to veto any 
scheme, plan or recommendation of the Traffic Authority. 
The presentation to Parliament, however, of periodic 
reports of the work and recommendation of the Traffic 
Authority, would ensure publicity and enable criticism 
to be applied to any exercise of the veto regarding which 

there might be differences of opinion. 

On the question of the abolition of the veto of local 
authorities under Standing Order No. 22, it is observed 
that that has been condemned by every body set up to 
investigate traffic conditions, and it is recommended 
that it be abolished, so far as the Greater London area 
is concerned, since the establishment of the Traffic 
Authority with full powers and responsibilities will ensure 
that all proposals for tramways and tramway extensions 
are thoroughly investigated and considered from the 

int of view of the traffic requirements of London as 
a whole, due regard being paid also to the interests of 
particular districts. Ati 

The proposed London Traffic Authority should inquire 
into all questions relating to traffic in the existing Metro- 
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(4) The preparation of an authoritative general develop- 
ment plan to which all new London transit schemes should 
conform. 
(5) The co-ordination in the public interest of all 





passenger transport agencies. —_— 

(6) The selection and prescription of aa to be 
followed by all or any forms and classes of traffi 

(7) The fixing of building or frontage lines on roads. 

(8) The application of remedies in respect of all factors | 
impeding street locomotion. 

(9) Scientific research work in relation to the problems 
of transport and traffic. 

(10).The right to initiate or oppose traffic legislation, 
regulations and by-laws, and to deal with the revision, 
simplification, codification, and extension of traffic 
legislation, regulations and by-laws now in force so far 
as the London area is concerned ; the confirmation of all 
new traffic by-laws, and the fixing of speed limits within 
the area. 

(11) In cases where agreement cannot be arrived at | 
by the various authorities interested as regards the 
apportionment of the cost of improvement schemes or 
projects traversing or affecting several areas, the Traffic 
Authority shall act as arbitrator. 

(12) The approval of all designs for any road vehicles 
used for the transport of passengers and any seine 
thereto. 
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Regular reports of its proceedings should no furnished 
to the Minister of Transport, and, without undue delay, 


presented to Parliament. 


In forwarding the report to the Minister of 
the chairman said that he was desired by the committee 
to draw special attention to the following points :— 

(a) Immediate and effective action is imperatively 
needed in view of the actual and increasing congestion 
of all forms of traffic, and the serious financial embarrass- 
ment in which all operating forms of transport now find 
themselves. 

(6) Remedial measures are alone possible by the 
complete remodelling, co-ordination and increase of 
existing powers of control, which, in their present form 
and distribution, are quite inadequate either effectively 
to alleviate existing conditions or to offer any _hope of 

rmanent improvement in the future. 

(c) Such reform as is needed can most advantageously | 
be provided by the creation of a Greater London Traffic 
Authority, whose composition, powers, and responsi- 
bilities are herewith: set forth in detail. 








politan and City Police areas or any extension thereof, 
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and Oe, amongst other matters, deal with the 
following : 


(1) The boa ae examination of all Bills affecting | 
the means of locomotion and transport in the London | 
area, thus materially assisting the select committees of 
Parliament in their functions. 

(2) The making of necessary surveys and the preparation | 
of schemes for the improvement of London traffic facilities, | 
and the submission of such projects to the competent ; 
executive authorities. 

(3) The study of all town planning and housing schemes, 


| 


vi 


which must be submitted by the Ministry of Health, local | ) in Vienna at 1, Giselastrasse 7. 
authorities and others for consideration on traffic grounds, | been appointed secretary. 


accomplished by the committee, but their limited nature 
is in itself proof of the urgency of the creation of a Traffic 
| Authority, further postponement of which can only be 


FIG. 3—INDICATOR LAMP AND SOCKET 


(e) The report indicates various useful reforms already 


iewed with apprehension. 








A British Chamber of Commerce has been established | 
Mr. A. G. Hamilton has 





ep 


task of directing the public to its destination, 
quote another example, there is scope for a silent shop- 
waiker in the large shopping stores. These 
will be more fully a 
guide already ins 

can immediately satisfy any one of over two hundred 
and fifty inquiries which would otherwise be referred to 
the local policeman or the railway staff at that station. 
This guide, which is shown in Figs. l and 2 
the central map not only the position of any one of the places 
named at the sides, but also, when required, 
method of reaching these places travelling from Leicester- 


of 


map under the various headings—theatres, hotels, railway 
termini, &c.—there is a corresponding push-button, and 
the pressing of one of these buttons, lights up the infor- 
mation requi 


map 
| which the button corresponds. If it be necessary to travel 
to reach this gman a small red light indicates tle station 
(d) The Financial Department of the Ministry furnished | at which to 
the committee with an excellent analysis of the working | 
results of the two main o 
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FIG. 2—REAR VIEW 





The Silent Guide, 





Tue novel automatic route indicator which was recently 
installed by the Underground railway companies at the 
Leicester-square Tube Station to test its utility is designed 
by the Silent Guide Company, Limited, of Staple Inn- 


buildings, Holborn, to link up the many plain and 
illuminated tions which facilitate travelling on the 
| Landes U und Electric Selmags, We are given 
to understand that the machine has already justified itself, 


and that the Underground railway companies are now 
making arrangements to install similar Rainctne at all 
important stations. 

basic idea underlying the working of this guide is 
that of controlling small electric indicator lamps stationed 
behind a chart or map by means of a number of push- 
button switches, the positions of the lamps and the wiring 
circuits being so arranged that each switch lights up 
certain selected information on the chart. This informa- 
tion can be ampli as in the present case, by varying 


the colours of the lights and attaching to each colour a 
definite significance. 


The system would appear to be capable of many 
ications ; it could be used to assist the policeman as 
as the booking clerk and the railway porter in their 

, to 
ibilities 
preciated when it is realised that the 
led at Leicester-square Tube Station 


2, will indicate on 
the best 


uare station on the Underground railways. To each 
the places arranged in the columns at the sides of the 


Operating any push-button will always produce on the 
a white light to indicate the position of the place to 


ight. In addition, the stations av which ii 


may be necessary to change during the journey are 
ing undertakings, the | indicated when required by green lights. This informa- 
further examination of which, on the lines indicated by | tion, combined with the names of the railways, which can 
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Swain Sc. 


the committee, should be productive of a definite policy | be obtained from the map, completely describes the 
| covering the whole system of fare charging in Greater 
London. 


journey. 


In the design of the apparatus it has been the aim to 


avoid any moving parts such as relays, and the whole 
working is accomplished by suitably arranged connections 
between an ordinary lighting circuit, the lamps, and 
push-button switches. This naturally involves a large 
| number of connections, so that the interior of the guide, 
shown in Fig. 2, somewhat resémbles & telephone-exchange 
switchboard. ‘This engraving shows the back of the 
guide prior to lacing together and supporting the connec- 
tions in front of the lamps. These indicator lamps, which 
are held in position by the wire framework shown, are of 
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Fig. 4. 
through two 200-volt 


circuit d, This is the most elaborate circuit 
there being two change stations G, the alighting station 




















L__@ Lo) D 

Lge @)— 
O—_®—_2@ {? 8)— 
©—©@ R #) 7 

“rma Gemase! ok 


FIG. 4—EXAMPLES OF LAMP CONNECTIONS 


and the final destination W. It will be recalled that this 
property of the high-resistance circuit is also the basis of 
some of the measurements made in an electrical laboratory 
by means of a high-resistance galvanometer, This 
arrangement constitutes the most interesting technical 
feature of the apparatus, and, before concluding, we may 
mention one other property of the circuits which prevents 
two or more people press buttons at the same time 
from receiving erroneous information. In this case it 
will be noted from Fig. 4 that the total current which 
passes to the lamp circuits in parallel will still remain 
about 0.1 ampére. This current is, therefore, divided 
between the lamps, which are therefore so much dimmed 
as to be not visible from the front of the map. The eflect 
of pushing a second button is therefore practically 
equivalent to switching off all the lamps. Actually a 
slight modification of this idea is adopted in those cases 





where of the route is common to two push-buttons, 
and a lamp will light up for that portion of the route, 
since it is correct for both inquiries. 
Provincial Letters, 
THE MIDLANDS AND STAFFORDSHIRE. 
(From our owr, Correspondent.) 
Marked Bars Advanced £1 per Ton. 


Tuts week circulars have out from the 
members of the Staffordshire Marked Tron Association 
advising an advance of £1 per ton, which brings the stan- 
dard for best bar iron up to £30 per ton, with £1 extra 
for the iron of John Bradley and Co., of Stourbridge. 
The advance now advised is the third this year, the 
last, which was £2, ing been made only a month ago. 
The main cause of the advance is the surprising market 
anomaly which, as I prominently set out last week in 
remarking upon the Birmingham quarterly meeting, has 
prevailed for some weeks past, that unmarked bars have 
actually been selling * prices substantially above the 
quotations ailing for best quality iron! Although 
the ‘standin: dae immeclesl santecieh ban pens, 48 10s., 
and still so remains, makers have, in consequence of the 
great demand, been freely able to command £2 and even 
£2 10s. in excess of the standard. This was a condition 
of things which the Marked Bar Association considered 
could no | 
was as im tive. How idly prices have of 
late months been advancing is shown by the circumstance 
that within twelve months of the signing of the Armistice 
Staffordshire marked bars were advanced five times, 
beginning*at £17 and ending last year at £25 10s. Un- 
marked bars during the same period advanced from £14 10s. 
to £23 10s. and iron tube strip from £15 10s. up to £24. 
I may add that puddled bars, the raw material for all 

iron, increased in the same thirteen months from 
£1] to £17, and to-day finds them at the very extra- 
ordinary figure of something like £20 to £21 per ton! 
There can be no doubt that prices are mounting not only 
because they are being Paces» from below, but because 
demand has so far outrun 
in @ position to give quick delivery’can almost exact their 
own terms. There is a strong export demand, and at 
the moment no effective competition. It looks as if 


oa short of such competition would arrest the 
pward rush. Belgium has not developed as quickly as| i 


was anticipated, and there does not appear to be any 
likelihood of America having much iron to spare before 
next autumn. : 


Advance in Scotch Steel and Midland Effect. 


The important advances announced since my last 
in the Scotch steel trade will have an important effect 





be allowed to continue, and direct action | hoped 





Cf gay price is £26 to 
material, but some quotations are £27. 
rina tay kee taliaing tonnages booked 

they are frank: uiring urgent 

them for this Agari which 
unprofitable. It is extremely difficult 
get steel of any kind, numerous undertakings being held 
rial. There is especially 


ies, as those that could have 
precaution to maintain a steady flow of orders 
the works during the rising market. Much interest 
a in the American situation, where output 
idly increasing. Reports just received show t 

oe ee 

months past. A few consignments of 

ordered when the figure was even £15 per ton are coming 
over. Canada is keen for business with this country, 
and one of the largest steel-making firms in the Dominion 
has just invited inquiries from customers on this side for 
wire, steel billets, and other classes of finished steel, which 


A serious steel position has developed at 
Coventry. The motor builders are alarmingly short of 
steel plates for their chassis frames—some authorities say 
50 per cent. short—and the assistance of the Board of 
Trade is to be sought. Steel plates for motor building 
come practically entirely from Scotland, and from two 
works in icular. Now one of these concerns has been 
acquired a shipbuilding combine, and there are some 
fears that try may be robbed entirely of the supply 
that has hitherto been reaching the city. Certain it is 
that the ce ee have become badly alarmed, and 
this week the ber of Commerce has decided to ask 
the intervention of the Board of Trade. Previously the 
chassis-frame makers have approached the De- 
ment. It is suggested that it may become necessary 
to ration the Scotch steel supplies as between that required 
for shipbuilding and motor-car production. Another 
difficulty is that it is understood in Coventry that the 
ane at the Scotch steel works prefer to work upon 
ip and boiler plates, since, owing to their héavier weight, 
they give a heavier tonnage to labour than do the light 
motor plates. Altogether the situation is difficu't, and 
it has been suggested that it may be that a solution 
will only be found in importing supplies from America or 
the Continent. 


Pig Iron Strong. 

Most pig iron sellers decline business, chiefly 
because it is impossible to maintain production through 
coke scarcity. Quite @ number of furnaces are still on 
slack blast, and therefore not turning out iron, It is 
complained that the cost of manufacture is increasingly 
difficult to estimate, and the anxieties of the management 
are co) ingly increased. There is a indis- 
position to do business in lots in view of the un- 
certainty as to future costs of production. It is stated 
that transactions were never so speculative as now. It 
is almost impossible to buy with any approximate know- 
ledge of what material will cost at the time of delivery. 
A number of Black Country furnaces had to be damped 
down all through Easter because they had not sufficient 
coke to keep going. They have now restarted, and it is 
that fuel supply will be more dependable hence- 
forward, but there is no assurance of this. Unfortunately, 
there is little reason to expect that the situation has been 
materially improved by the holiday break. The miners 
“* played,” like that larger body of labour which depends 
upon them for supplies. For any real increase of output 
we must look forward rather than backward. How to 
get coal out of the mines is the big problem we have to 
face. Prices of pig iron are, since the quarterly meeting, 
very strong. Some makers have sent out circulars 
announcing higher increases than were foreshadowed 
@ month ago. For example, South Staffordshire prices, 
which were to be advanced 5s., have increased 7s. 6d. 
The present quotation for Staffordshire forge iron is 
£11 2s. 6d., with £11 10s. for No. 3 foundry delivered. 
The quotation is 2s. 6d. less at the works. Part-mine 
i to have sold for as much as £11 15s. The 


iron is 
advance is about 15s. per ton as com with three 
months ago, but the scarcity has portionately 


I d to have just 

es ; . higher 
prices have also been tentatively quoted for Northamp- 
tonshire makes, 


Heavy Castings Dearer. 


The heavy foundries have put up their prices 
for chilled and grain rolls £2 per ton to cover various 





production. Their output is 
of a number of moulders who 
employment at automobile works at much 


Blast-furnacemen’s Amalgamation Project. 

It is not without much interest at the moment 
that the executive committee of the five associations of 
peer eng parr oe and Wales have just adopted 
a scheme of which is to be submitted to 


i 


of the unions concerned in the fusion is, it is interesting 
to note, returned as 1,000,000. 


Blacksmiths and Nut and Bolt Wages. 


By an Industrial Court award issued this week 
the basis wages rate of blacksmiths in Birmingham and 
district are increased as follows :—Charge hands on presses 
36s to 38s. per week, furnacemen on presses 328. to 34s., 
helpers on presses 31s. to 33s., and forge helpers the same. 
In addition the men get the war wage of 26s. 6d. per week, 
and time workers the bonus of 124 per cent. and piece 
workers 7} per . The Black Country and East 
Worcestershire black-bolt operatives have applied for 
@ further increase in wages to compensate for dearer food, 


Cradley Heath chain makers have given the women 
in hand-hammered chain making a further 


The South Staffordshire colliery enginemen had 
told the employers that they would hand in fourteen days’ 
notices “‘ for a settlement of the outstanding points of 
the Sankey Award and an improvement of the existing 
basis wages rates.” To prevent a conflict the masters 
have made the men two successive offers. But labour 
wants still more, and has asked for a third conference. 
Whether the colliery owners will go that far remains to 
be seen. The North Staffordshire enginemen at the col- 
lieries and iron and steel works are agitating to be included 
in the recent award in the engineering trades, particularly 


The East Worcestershire fireclay 
Stourbridge have given notice for an advance, and the 
employers have offered 5s. per week increase to men and 
3s. to women. It is not yet known if the operatives 
will accept. The masters, however, state that they cannot 
give more without increasing selling prices considerably, 
and they emphasise that the male time workers are already 
getting 175 per cent. advance over pre-war wages, the 
women time workers 280 per cent. advance, and piece 
workers 333 per cent. 


Transport. 5 
Transport ion locally has in some direc- 
tions been relieved during the Easter holiday. In the 
ease of one of the railway systems serving this district 
statistics have been got out which show that during the 

t year the tonnage carried in and out of Birmingham 
_gpenel that of the corresponding period of 1919 
by nearly 50 per cent. 








LANCASHIRE. 
(From our own Correspondent.) 


Mancuester, Thursday. 
Iron, Steel, and Metals. 


Lair a typename nea 
being affected by the curious depression in non-ferrous 
metals. Here this depression is generally regarded as 
a temporary phase, but its continual recurrence after short 
echo op of revival is curious, and produces some effect on 
people here and there. Iron and steel are, however, very 
strong, and the advance in prices continues under the 

of demand and the fear that costs will rise further. 
That this fear is justified may be admitted, for we have 
evidently not. yet seen the end of the demands of labour. 
The tramway strike in Manchester was the beginning of a 
new labour movement, and now we have the demand of the 
railwaymen for a modest increase of £1 per week all round. 
In the old days servants in all the various branches of 
industry used to be content with increases of £5, £10, or 
£15 per annum; but labour now looks for increases at 
the rate of £52 —— and that, apparently, more than 
once @ year ! labour section in the engineering trade 
is also out for more wages, ‘and it is not yet clear that this 
will not eventually lead to a strike in the industry. 
Altogether the wicks position is extremely grave, and we 
must clearly give up any expectation of more reasonable 
prices for iron and steel during this year. 


Metals. 


a ee eee the metal 
market at the end of last week, and the question is 
whether, during the present week, there. will be any oppor- 
tunity of regaining what has been lost. Standard copper 
fell back to £100 per ton_in_spite of the obvious fact that 
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The improvement in the American Exchange was given 
as a reason why copper should be cheaper, but that does 
not seem very convincing. Even if the exchange were 
brought back to normal figures copper at £1 er ton 
would still be cheap. Probably” a oe situate Pdanon 
for the depression .is to ,be found in labour eonditions 
and_ political. disturbances.throughout.. Europe, which 


may greatly hinder the, consumption of copper. The 
general industrial, condition of. y, for instance, 
is such that even the more sanguine of business men have 


given up the hope of immediate commercial relations with 
that country ; and this hope was very largely entertained 
in American circles. There has been’a slight“teduction 
in the prices demanded for copper.and. brags tubes, but 
this was not. nearly. enough to bring these_.prices, into 
proper relation with these for standard copper and spelter. 
Solid drawn and brazed..copper tubes were quoted. at 
ls. 9d. per Ib, (£196 per ton) and solid drawn brass tubes 
(locemotive) at Is. 6}d. per. lb.,..Brass,. condenser, tubes, 
jin. o.d. by 18 w.g., are at. 1s. 9}d. per.lb., the metal. of 
which they are made. being worth £93 per.,ton. ..Tin has 
been weak again, and the price here is a long, way. below 
the Eastern parity. The outlook is very uncertain, for it 
is reported that American stocks have, been allowed to 
run down to a low, ebb;.and as a matter of faet some 
American buying has been done here.__-This.is,, of course, 
natural so Jong as the London, prices keep.so,far below 
the prices in the East, but.if much more. business of this 
description is done there must be a) rapid. approximation 
between these two markets. There has been considerable 
weakness in the spelter. market, and according, to. some 
expert opinion there is a comparatively large quantity 
of the metal available. Belgian output will, of course, 
be increased if it be true that a large quantity. of Aus- 
tralian coricentrates has been allotted by our Government 
to Belgium. What is, perhaps, more important from a 
market. point of view is that the steel sheets for galvanising 
purposes are becoming enormously inflated \in. price, 80 
that. makers of corrugated sheets have to charge. prices 
which are almost equal 'to those which used ‘to be,paid 
for copper sheets. It is doubtful whether the consumer 
ean long stand such prices, and, if: so, the consumption 
of ‘spelter may be seriously diminished: - Altogether the 
price of spelter has fallen by £7 per ton in the course of 
a month. Lead showed some considerable | weakness: 
but there was a good deal of buying; especially for forward 
dates, and the idea is that supplies wilk-not be plentiful 
until Australia can send more. In this connection there 
is a report that, qew,attempt, is to, be made.to settle 
the strike at Broken Hill. 


Pig Tron. 


The market for foundry ‘iron 'here‘remains very 
strong, but not very: much business is. being done. at 
present, mainly ‘because ‘sellers are few and..extremely 
cautious. The nominal price of Derbyshire: No. 3;iron 
is £11 5s. per ton delivered, but except, perhaps, for small 
lots for fairly prompt delivery, the buyer has ‘to agree to 
pay any excess to bring the price up to whatever, may. be 
the current rate at the time -delivery is: made. . It jis 
difficult to get makers to. bind themselves to any. definite 
time of delivery, and, of course, that makes the risk of the 
price greater. Small: lots of: other makes,.)such.. as 
Lincolnshire and Northamptonshire, are offered. oceasion- 
ally, but for the former nothing less than £11 10s. is 
taken. The scarcity in the supply of Seotch iron is very 
pronounced, and it is rather difficult to say what. the 
price is. If the buyer cares to submit to makers’ terms 
of payment, he may perhaps be able to obtain a little 
at something less than £14, but makers are not prepared 
to sell to anyone. They are probably doing their best 
to make a fair distribution, but of course the interests 
of the regular customer come first. 


Finished Material. 


There is some confusion about the prices in the 
finished iron and steel sections of the market. Stafford- 
shire marked bar iron has already been advanced to £30 
per ton, and hence consumers must expect to pay £28 for 
Crown bars. The Scottish prices for steel were put: up, 
and, generally speaking, prices here are higher, bat there 
is still a big gap between the various quotations. Semi- 
steel is very scarce and dear. 


Scrap. 


There is some improvement again in the feeling 
in the scrap iron and steél section of the trade, but prices 
remain rather indefinite. One netites,certainly a greater 
disposition to inquire for foundry scrap, and dealers 
are hoping that ‘this will result in the paying of 
much higher prices, at any rate for the better quali- 
ties. Last week holders of the best lots of cast serap, 
such as’ that from broken textile machinery, were 
trying for £10 per ton; ‘and ‘they now look to get 
£10 5s. or £10 10s. and up to £10 for ordinary 
machinery metal. Steel serap is firmer, but for ordinary 
qualities of melting scrap £10 per ton cannot ‘yet be 
obtained here.’ Holders of ‘heavy ‘wrought scrap «are 
firmer on the prospect of higher prices for finished*iron, 
and are less inclined to allow the iron manufacturers ‘to 
ctate their own prices. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is no change to note this week in the 
general condition of the hematite pig iron trade of North 
Lancashire and Cumberland. e demand for iron 
continues to be very brisk, and,makers are faced with 
a bigger run of new business than they can cope with and 
give delivery to. _ There are twenty-two furnaces in active 
blast in the district, but that number is not sufficiently large | 
to satisfy requirements, and against expansion smelters | 
have a shortage in some of the raw materials. Ke and | 
iron ore in some cascs are short, and until thatis remedied | 
and other difficulties got over. there ‘cannot, be. much. in | 
the. way. of’ an. improved. output.. ‘The,iron made..is. 
promptly used up, and local steel:makers and ironfounders 
are taking big supplies. »Prices are firm, with a tendency 
to further increase. Parcels of mixed numbers of Bes- 
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copper was already much cheaper than any other metal. | sdethoc are £18 15s. per ton net f.o.t., and special brands 


are at £14 15s. per ton net. 
~) = “There ‘is-a very keen demand for hematite iron 
ore, and the supply does not meet requirements,)* Foreign 
ores aré being largely used by smelters: PYices ‘are 
steady, with good average ores at 52s. ‘6d. perton not at 
mines, and ‘best: qualities run up’ to ‘56s. per tom net, 
Spanish ores are at 62s. 6d. per ton delivered. 
rt ES 
The steel trade continues to be pretty | well 
employed: Rails have attracted ‘the mst attention for 
sometime; and the smaller departments remain busy, but 
nothing’ is being done at Barrow in ‘ship or boiler plates: 
The demand for steel general!y is steady, with heavy rails 
at £29 5s. to £22 5s., and light sections are at £22.10s..to 
£23 5s. per'ton. Billets are at £28 per ton and shin plates 
are quoted*at £22 per ton, with boiler plates at £28 10s: 
These trades are well employed in most depart- 


ments, and it is evident that. for some time to. come, there 
will bea busy state of affairs on merchant work at Barrow. 


Fuel. 
The demand, for steam coal is brisk, with 36s. 

r ton delivered ‘asthe current: quotation... House coal 
also. oe demand, with the supply limited at 38s. 6d, 
2s, 6d. per ton.delivered, For coke. there is a heavy 
all round, and; East Coast qualities are at 65s. per ton 


lbh 








SHEFFIELD. 
(From our own Correspondent.) 


Nickers and Australia. 


A goop deal of interest is felf here in the report 
just. received from, Melbourne to. the effect that several 
representatives of Vickers Limited are in Australia at the 
present. time. collecting sufficient data in the Common- 
wealth to guide the firm to a decision on the wisdom or 
otherwise of launching out in that country, where Lysaghts 
are already at work. It seems quite plain, that Australia 
intends to make a big bid for Patera the steel mdustry, 
and that the;best, policy, of British, firms may be to estab- 
lish. works, or subsidiary companies, in Australia. Only 
a@.week or so ago, it will be recalled, Cammell's direetors 
were explaining the steps taken by. the company to secure 
8. firmer footing. in the: Indian market by registering a 
new company—Cammell, Laird and Co. (India), Limited— 
and: ereeting.a, provisional .works in Calcutta ;. and it is 
not. long since the name of John Brown and Co, was 
coupled, with something of the kind in,Spain. Vickers, 
by the way, through their holding’ in the Forth Ship- 
building and ineering Company, are interested in 
the lease, of Milford Dry, Dock, recently secured by the 
Forth. shipbuilding..concern. It .is, one of the largest 
doeks,on the West, Coast, The Sheffield firm of Thos, W. 
Ward, .Limited, the, directors; of which were the_ first, 
I believe,.to commence the industry of shipbreaking on 
that part of the coast, has just acquired Milford railway 
pier and considerable foreshore rights, and will commence 
a big shipbreaking yard there. . Since my, previous letter 
Viekers’, direttors have issued their annual report to the 
shareholders, but there have been. no.accounts presented 
since those for 1915,, They regret.,that owing, to the 
immense .volume..of work, executed, for the Government 
during the war years—-much of which, due to extreme 
urgency, had to be undertaken by the company without 
prices being fixed, with the result that there are Govern- 
ment contracts yet remaining unsettled;#some! reaching 
as far back as 1916— it is stil] not ible to present the 
accounts for 1916 or of any’ su juent ‘years. The 

i , however, hope to place the whole of the accounts 
before the shareholders some time during this year, and, 
in the meantime, ose & dividend makirig 11} ‘per cent. 
tax free—up to 5s. in the £—for 1919, ‘which compares 
with 12} per cent., ‘tax free, for each 6f'the previous six 
years. They add that the works of the company and of 
the companies associated with it aré well filled with orders. 


Mass Production. 


Regarding the development of the ex-national 
may, too factory at Templeborough by Sheffield’ Steel 
cts, Limited, as a centre for the mass production of 

light’ steel goods, the fact that the combine intends ‘to 
put down steel-making and rolling plant so as to be self- 
contained was common knowledge ina fairly wide'sircle, 
though it was supposed to be a sort of secret. Now, 
however, it is known fo all and sundry, for the chairman, 
Mr. A. 'H. Wild, made a plain statement at the meeting 
last week. All other concerns in the trades covered by 
Steel Products, Limited, are buyers’ of Sheffield ‘steel, 
and have to get their rolling done out. The combine’s 
include a steel plant, rolling mills, stamping shops, 
lue-water gas plant, &c., so as to be independent of 
outside assistaricé and sources of supply in each of ‘the 
many processes connected with’ the company’s business. 
It appears that the buildings for the steel plant arid rolling 
mills are to be completed by midsummer. for 
contracts for the plant are already being exécuted.. When 
éverything is in full operation a weekly output of 1000 
tons of Siemens, 150 tons of electric, and 50 tons of erueible 
steel is anticipated. The foundations for the’ file plant 
have been completed, and those for the stamp shop are 


in hand, and it is éxpected that the rhinirium output of 


files‘ will ‘be about a quarter of a million a& week. ‘The 
problem of keeping’ the furhaces’ fully occupiéd is solved 
by the combine having made arrangements to‘ be a séller 
to steel consumers and to the motor trade. The future 
alone, of course, must prove -whether*ail theserplah’ can 
be carried porqugh with sufficient profit to enable a con- 
tinuance of the 10 ‘per cent. dividend déclared ‘as a result 
of the first year’s operations ; ~ bit, whatéver ‘happetis, 
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‘absolutely, certain, that. this . businesslike 
mass production of cutléry,: tools, and 
steel sis exactly what everyone has been 
“required ‘The only thing: that.fills me with 
why when the! cutlery trade! held back:for so 
theedge+tool ‘trade too—some: of the heavy 
firms, oa are carried on along sound 
engineering liries, ° not themselyes take up those 
manufactures, more particularly, perhaps, in the matter 
of stainless steel, the nature of which demands that. it 
shall» be manufactured by modern ‘methods and not by 


ave received a of the report 
and Shuttleworth, Limited 


ited, 








wonder i 


has a many con- 
nections with Sheffield, not..the least. of them being that 
two or three of the present directors formerly oceupiec:| 
responsible positions at some of the large works here. 
During the war the c y added to its Stamp End 
establishment the Abbey Works, which, since the Armis. 
tice, have been dedicated to the construction of railway 
rolling stock—a new tear entirely for Clayton ani 
Shuttleworth. “The Abbey works, with the Titanic work. 
and the — forge, are now to be controlled by a new 
company Cy Wagons, Limited—which has just 
been cecineiial ask a capital of a round million, with the 
object of ialising in the manufacture of steam motor 
wagons, railway rolling stock and drop forgings. There 
are evidently very big developments being undertaken 
by this Lincoln firm, which, from all accounts, is to be 
less dependent in future upon Sheffield steel, or, indee:|, 
on supplies of such material from any quarter. Rather 
more one-half of the capital of the new compan) 
is to be held by Clayton and Shuttleworths as the purcha-« 
price, and the remainder, viz., 450,000 8 per cent. cumu 
lative preference shares of £1 each, is to he offered for 

ublic subscription, with ference to existing share- 
holders and employees. The idea of making it easy for 
employees to secure a financial interest in the firm is 
spreading very rapidly in this part of the world. Several 
recent instances,,will be recalled..Park Gate, Hadfield’s, 
Staveley Iron, Brown Bayley’s, Brightside’ Foundry, 
QOsborn’s, and so on. And undoubtedly it is a very wise 

licy, and oné that ‘makes for’ more settled eondcitions in 
industrial circles. Tw pre-war days Clayton and Shuttle- 
worth's, like a number of other firms here; were doing a 
very big Overseas’ trade; more than half a million being 
Gitebiting when''‘war ‘suspended operations ‘in’ that 
direction. “The ‘sum really amounted to’ five-eighths of 
the total capital, butsuch has’ been the prosperity of the 
éoncern ‘since that the'‘whole of the amount has been 
written off, and it'is not at all improbable that’a con- 
siderable ib pai of these foreign outstandings may 
yet be realised.” 


General Conditions. 


The works are once again in full swing after 
the Easter holiday, and so much business is being presse«| 
upon manufacturers that a considerable amount has to 
be refused: In recent years important extensions have 
been’ made to Sheffield’s capacity for file production, 
several entirely new factories or departments having been 
brought into existence. It is extremely doubtful, however, 
if even yet makers.can fill all the.orders they are aske«| 
to take. The new works at Farnley, near Leeds, which 
have been launched by Sheffield interests, a just getting 
nicely under slio prove an.excellent example 
of 20 Br a mobs fecoty Ought to be, and from the 
Templeboro’ works 20,000 dozens weekly are promised. 
Almost boom conditions haye returmed;to the high-speed 
steel makers, who, for long after the Armistice was signed, 
had reason to take.a;very gloomy view of the outlook. 
America continues to be a particularly heavy buyer of 
high speed and other,special steels, produced in Sheffield, 
a fact that is of more than ordinary interest when one 
remembers’ the determined attempt ‘made’ of ‘late there 
(the United States) to stifle the import of tungsten steel 
in favour of’ the American maker. ten wa 
manufacturers, suéh' ‘as the combine’s factory at: Widnes, 
are very busy indeed at’ the moment, after a rather con- 
siderable period of slackness:' For both ferro and powder 
tungsten, as well as steel alloys like ferro-molybdenum 
and ferro-silicon, market valoes ares. iff ning appreciably, 
and vanadium, which all comes from the United States, 
is hard to procure. France and Italy are still buying steel, 
thougli at an ‘enormous cost in consequence of the very 
adverse exchange rates. ~The effect of the latter is to 
make buying ttiore and’ more prohibitive for Italy... Even 
France—the frane not being in such a parious state as 
the lira—is' thinnitig out her orders, and in some instances 
siispending or eancelling them, “Makers of most light 
stéels, ‘such as cutlery, small tools, and so on, have any 
amount of business on ‘hand; and orders are: flowing in 
from the Colonies, South America, and India particularly. 
Thé demand for raitway and tramway steel continues to 
develop satisfactorily. 


Iron, Coal, and Steel. : 

At the time of writing conditions.in the iron and 

steél markets locally have, undergone little change since 
last Tre ; exébpt thatthe, tendency jis, harder, 
indicating ‘still higher’ minimum . rates. The | latter, 
however, are’ little “better) than. nominal, because big 
ptemitinis are btéined! ‘easily where delivery can be 
given, and makers are not looking out for business by any 
means. Steel’ billets ‘ate very scarce, though, if only all 
the blast-furnace capacity could: be employed the position 
would be considerably relieved... Apparently that, cannot 
be at ‘present, for not only are the iron ore supplies, far 
below demand, but furnace coke supplies. are, equally 
festricted; and coking slacks:are Bearce. Railway, com- 
panies ‘and“gas concerns are very:;keen buyers of, their 
special kinds'of fuel, but steams (generally are, more than 
ordinarily ‘limited ‘in ‘supply through the Easter,stop at 
the collieries, and the demand consequently is, very active. 
The press@re for house coals is tailing off a little. Best 
South Yorkshite steam jhardsare to 29s, Gd. best 
Derbyshire, 28s. 6d. to 29s. ; seconds, cobbles, and nuts, 
276, 6a. t6 "288.°/“washied smalls, 24s.6d. to 26s. ; best 
hard sleks;'24s,."B8dy "to! 24sy 9de; seconds, 238. 9d. to 













24s. 3d. ; soft nutty, 23s. 6d. to 24s. 7 peas, 228. to 22s. 6d. ; 
and small slacks, 19s. to-20s... In house sorts branch is 
33s, to 338. 6d.:and' best Silkstone 29s. 6d. to 30s. 6d. 
—less Government rebate—all per ton:at pit. The open 
market price of blast-furnace coke per ton on rail at ovens 
is 58s, 6d. 


Shoes and Dies: 


A message which I Ac recently from South 
Africa provides food for thought by those Sheffield firms 
interested in the production of shoes and dies—implements 
s» essential in the gold mines of that and other Colonies. 
My correspondent mentions the tribute recently paid by 
Sir Lionel Phillips, in“an addréss before the South African 
Institute of Electrical Engineers, to the work of Professors 
Buchanan ‘and-Stafley in the evolitidn of the: first elec- 
trical smelting furnace: to be laid. down on the Rand. 


After struggling against every kind of tinexpected difficulty 


with the packing and lining, the work was. brought to a 
successful issue in time forthe furnace to he! of great 
value during the war, when supplies of shoes and. dies 
trom Britain became extremely uncertain-—an uncertainty 
that reacted against. Sheffield in several directions.. In 
this case, for instance, Sheffield firms sending shoes and 
dies to South Africa now find that from 85 to 90 tons of the 
implements are being made on the spot every month at 
about £20 a ton less than the imported material 

to my message—though it is not suggested that at present 
the quality is up to the Sheffield standard, nor is it believed 
here that South Africa will be in a position to meet its 
own tequirements of these things for a long time to come 
yet. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Teesside Industrial Developments. 


EXTENSIVE industrial developments on the banks 
of the river Tees are contemplated, the acquisition of land 
for the building of new works being the subject of negotia- 
tions which are now pi Definite information as 
to the nature of the works or the parties concerned in the 
venture is not yet available, but confident hopes are enter- 
tained that the»scheme will be carried to a successful 
issue. It has been repeatedly stated in Teesside commereial 
circles’ lately that the Tees. Conservancy Commissioners 
and the Ecclesiastical Commissioners, of England heve 
practically completed»the sale of two large areas of land 
on the banks of the Tees for the establishment. of works of 
an extensive character which will employ large numbers of 
men. <A very bright future from an industrial point of 
view appears to be in store for the Teesside and Cleveland 
districts. Its products, particularly iron and steel, are in 
keen demand from all parts of the world, and the works 
are assured of active employment fora considerable time 


ahead. Extensions and developments are still proceeding | 


at many of the works. 


Cleveland Iron Trade. 


The. position in the Cleveland pig iron. trade 
shows little or no alteration. Business still continues on 
a very restricted scale, the limited output preventi sarelt 
thing like a free market. It was hoped that the 
holidays would serve to relieve the stringency,, but this 
hope has not been realised. Under old contracts a few 
shipments are still going abroad to other than Fett aa 4 
but new business with neutrals is virtually 
the first, place there is no iron to spare, and secondly the 
prices now quoted are regarded as almost prohibitive. 
It is certainly a fact that” the foreign demand is not so 
pressing as it was, and the inference is that the price has 
scared buyers off. However, that fact causes no disquiet 
at the moment, for every ton is needed at home, and we are 
under obligation to meet in some measure the urgent 
needs of the, Allies. The position, in fact, necessitates 
a rough-and-ready system of rationing all round... A fixed 
quantity. is. being supplied to Scotland, and the Scotsmen 

Ives are allocating the su aceording.to the 
several needs of the consumers in that country, For other 
— and for the foreign trade makers themselves have 

to Stk rtion their, disposable output as equitably as 
Nobody can get,all they want... Some works, in 

lah have to be laid temporarily idle through the lack of 
iron... The possibility.of a further revision of prices is not 
lost. sight. of, the makers having only tentatively fixed 
prices until the end-of April. They are, moreover, taking 
pores in their contracts to cancel any arrears not taken out 
fore the end of the month, and ae do forward. business 
on the understanding that the price paid shall be that ruling 
at the time of delivery. All these facts render the position 
of the merchant and consumer most difficult... They 
have no firm basis to work upon and are, absolutely at 
the mercy of the producer. Prices are unchanged, but 
are all very firm, and even the poorest iron commands the 
same price as No. 3 G.M.B. Cleveland pig iron, viz., 200s. 
Bre ton for home. faa eaing with No, 1 at 212s. 6d. 
‘or export to the Allies 5s. ton is added to the price, 
but neutrals are asked anything up to 280s. for foundry 


iron, 
Hematite Pig Iron. 

Business in East Coast hematite pig iron is also 
on a very limited scale. The demand both for home and 
export shows no signs of abatement, being far in excess 
of the output. Mixed numbers are firm at 260s. for home 
use and 265s. for the Allies. Makers are not selling to 


neutrals, but it is understood that alittle iron held. by 
merchants may be available for this trade, 


Iron-making Materials. 

In the foreign ore trade the rather easier tonnage 
situation has nee thas consumers to increase their imports 
and to their stocks. Freights are still declining, 
ae lL a a wy mai ale ag rt ag 
On the other hand, the price of ore is stiffening, and. it 
would appear that the benefit of lower freights is likely to 
be lost to the ‘consumer owing to’ the higher price’ of ore. 
Coke makers are still very firm in their quotations. Thete 
is little improvement in the supply, though exports ate 


-raise the wages to 124.25 per cent: above the standard. 


‘during the war which ought to be revised at the sate time 


towards a séttlément, however,’ were made, but it’ was 
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stopped. ood medion furnace kinds are wt 5, 6a. por 
ont ke spin Ueda better qualities 58.; and foundry coke 
63a. ‘per ton. 


Pie se , 


The pressure for. supplies. of manufactured. iron 
and steel, particularly shipbuilding material, is absolutely 
unabated, and an opinion seems to prevail that the ery 
water mark in regard to prices has not yet, mapghed 
Manufacturers in this district have not yet follow the 
rise in Scottish steel prices notified: last. week, and the 
result is that there is a ‘wide: y between. local 
quotations and those on the Glasgow ciadtests Steel plates, 
for example, are £22 in this distriet and £25 in Seotland, 
whilst boiler plates are £28 10s. and £29-respectively.» The 
problem of rt remains unsolved and. still seriously 
retards output ‘closure of the West Hartlepool Steel 
Works of the South Durham Steel Company for a week 
has enabled the works substantially to) reduce its stocks, 
and work has been resumed, but the millsat the Jarrow 
works of Palmer and Co. are idle:fér the same reason:; A 
strike at the Port: Clarence Steel: Works. is a disturbing 
factor and other works threaten.-ta become. imvolved. 
Principal quotations forthe home trade ‘are as follows :— 
Rounds and squares, 3in. to 5}in., £22-2s::6d.; under 3in. 
down to fin., £24 ; flats; Sin: te 8in,, £22 .5s.; over 8in:, 
£22 15s.; 5in. to l}in. £24; angles, 4-ton lots, minimum, 
£21 10s.; tees, £22 10s.; joists, 4-ton lots..minimum, 
£21 10s.; rails, heavy, 60 Ib. and upwards, £21; fish- 
plates and £26 ; ship; bridge, and tank plates, 
£22; boiler plates, £28 10s); packing ‘steel, parallel, 
£18 Be.; tapered; £22 10s.; convex bars, £23 2s. 6d:;° iron 
bars, £26 ; soft steel billets; £22 10s.; hard,’ £23 10s.; 
corrugated galvanised sheets up to £56 ; black sheets, 
£45. In many instances export rates are highér than home 
quotations, and all are subject to negotiation. 


The Coal Trade. 


The position in the Northern coal trade seems to 
grow daily more-difficultand-involved.- Happily, the dis- 
pute at Ashington, arising from the suspension or dismissal 
of one or more of, the rescue brigade men, which led to the 
miners at eleven other collieries stopping work in sympathy 
for four days, has been settl:d.. All these pits are now at 
work again and the situation is rapidly assuming the 
normal. The output of Northumberland steams, one of 
the ‘most important items of the trade, was, however, 
seriously curtailed as the result of the stoppage, and this 
fact has served to make the market position exceedingly 
tight and difficult. There are still rumblings of discontent 
among the trimmers and teemers at the staithes on the 
Tyne, Wear, and at Blyth, which are becoming more audible 
every hour, and unless some agreement is reached speedil 
a strike seems very probable. The chief cause of the dis- 
content is the large quantity of coal and coke dispatched 
inland by rail instead of coastwise by steamer, thereby 
reducing the very high wages hitherto easily earned by 
these sovnuligllre vlaced workmen. Strong representations 
are being made to induce the Coal Controller to modify 
the present drastic requisitioning in the interests of the 
export: trade ani to alter many of the anomalous and 

crippling regula ions constantly beimg issued in cti 
with the allocation of supplies and the direction of tonnage. 
The outlook.on the whole so far as overseas trading is 
concerned is a shade less disheartening, but there is hardly 
anything. tangible to. warrant any marked optimism 
except the feeling that things must now be at their, worst 
and that an improvement may therefore’ be looked for. 
There. is. still considerable allocation of | all classes 
of. coal for the inland trade and for official purposes, 
which, renders the quantities. available for open 
market, business meagre in. the extreme. One result 
of the stoppage at the Northumberland _ pits 
caused by the strike is that users of steam coals have 
exhausted their stocks, with the inevitable consequence 
that the demand for best and unscreened steams for the 
home market. is unprecedented and excludes all. foreign 
buyers for some time to come. _ There are reports of 
bunker transactions here and there for small lots at. the 
regulation. price, but otherwise nothing for overseas. is 
possible at present. Coke isan absolutely idle market. 
The embargo on all foundry and furnace classes is still in | 
operation, while in the case of gas coke, so great is the local 
and inland call that there is nothing available at present 
for shipment. The principal market. quotations are as 
follows :—Northumberlands: Best Blyth steams, 120s:; 
second Blyth steams, 110s. to 115s, unscreened, 100s. to 
110s.; |‘ best»steam smalis, 96s. to 100s.;. second smalls, 
90s. to 95s.; best sereened households, 120s. Durhams:: 
Best gas; 110s. to 120s,; second gas,.100s. to: 110s.; i 
Wear gas, 115s. to 120s,; coking, 100s. to 110s.; bunkers, 
758.; gas coke, 130s.; foundry coke, 135s. 


Blast-furnacemen’s Wages. 


A further substantial advance in wages has been 
awarded to blast-furnacemen. on the North-East Coast. 
The ascertainment for the past quarter certifies that. the 
average net selling price of No. 3 Cleveland pig iron was 
178s. 3.18d. per ton, as compared with 161s. 2.34d. per 
ton for the preceding quarter....In_aceordance with the 
sliding scale arrangement there is an immediate advance 
in blast-furnacemen’s wages of 17.25 per cent., which will 





Cleveland Miners’ Wages. 


question was under consideration at 
a joint of the Cleveland-mineowners and repre- 
sentatives of the miners on Monday. With regard to the 
ordinary revision of wages in accordance with the ascer- 
tainment of the selling prices of pig iron during the past 
quarter, an increase of 21.4 was agreed. to, the 
nominal percentage to 209.8. This increase gives much less 
than the advance t on national lines’ by the Miners’ 


‘Federation, of which the Cieve and miners and limestone |: 


quarrymen are members. On the general claim the owners 
contended that there were certain considerations allowed 


as the wages question was considered. _ Certain suggestions 


-| Northern Compan 





‘found necessary t6 adjourn the. meetitig’ waite after the 
Miners’ Conference had met. 





(From our own Correspondent.) 
oc Steel: Prices sia “a 
THE makers have announced 
another Dek, Rearaie in pert ORS ay a the gal vag nS are the new 
quotations for the home, t Zin. and 
upwards, £25 ;- under, mr oe, a, ‘and. including 
hese £30 10s,; under */,in,,and down to. and _in- 
cluding }in., £32 108. ; &e., £24 10s; boiler 
plates, £29 16s. These prices are ail basis level, and 
subject to certain extras for deliveries. e 


ia ieamnenatiove: Ovdeiase 


There is a to the effect that the London 
and , North- apie ine Company has, placed an 
order for’ ninety enger locomotives with Wm. Beard- 
more and. Co., , Dalmuir. These, locomotives 
will be of ,the ie pane of. Wales.” class, and have six 
coupled wheels and a four-wheeled bogie. The Great 
y,, haz. placed -a contract with the 
North British Locomotive Company, Limited, for fifty 
locomotives, each to be fitted with the Gresley type super- 
heater. A contract. speebely, laced with the same com- 
pany by the, Bengal-Nagpur. Soiees Company for thirty 
-8-0 H.S, class lecomotives has been increased to forty- 
five locomotives. 
Miners’ Ballot, 

While’ the final ballot ‘of ‘the Scottish miners 
is not exactly. known at the time of writing. it seems fairly 
certain that there will be a majority in favour of accepting 
the Government offer.’ Apart from Lanarkshire, there 
appears to be a majority in’ fayour, though’ Mid and Fast 
Lothian aré‘‘almost equal’ for and against. The latest 
figures from Lanarkshire show a very even ballot, though 
the majority is against the offer to the extent of 20, 83 
against and 19,369 for the Government proposal or offer. 


Export. 


While little is being done in overseas business 
in the steel, iron, and allied trades, it is noteworthy that 
in other branches of industry considerable progress has 
been made. The Fifeshire trade with the United States 
is an instance, the exports for the’ past’ three months 
amounting to £104,980, an‘increase of £87,761 eompared 
with the’ corresponding period of 1919: The value of 
the linen exports alone shows an increase: of £63,288. 
Other items include cottons, linoleums, jute, and iron 


Y | golf-club héads. 


Pig Iron. 


The dgmand for Seotch pig iron shows no 
diminution, and supplies are ‘difficult to obtain. Makers 
are doing their best to allocate outputs to the best ad- 
vantage, but steel’ home consumers are not receiving 
adequate deliveries. Consequentl business con- 
tinues almost at a standstill, and the very few and small 
consignments that do find their: way overseas are costly. 
No. 1 foundry quality is round about £15 10s. and No. 3 
£15 5s. per ton f.o.b. Supplies of ore ‘are still very 


irregular. 
Finished Iron and Steel. 


The pressure for steel and iron material grows 
more acute as time goes ‘on, and many producers are kept 
busy refusing orders. American material is coming over, 
but in nothing like sufficient bulk to offer much relief 
to the congestion of arreats of orders. ‘The supply of 
sheets, plates, and. in ‘a lesser degree, structural steel, 
has almost reached famine level.’ ' ‘No matter how quickly 
producers run orders through, new business comes in 
faster, and the accumulation of arreats is steadily increased. 
Steel sheets are practically only obtainable against orders 
placed moriths ago. ‘Bar iron is in' an almost similar 


; position. As matters stand at present, the works have 


sufficient orders in agricultural sections alone to provide 
full employment for a considerable period, but" the call 
for engineering and general sections is also very pressing. 
A further advance in bar iron is expected immediately. 
Tube makers are doing a large turnover. There is a very 
good market at present for cut nails. 


Ceal. 


The demand for Scotch coal from all quarters 
is fully maintained. The scarcity of fuel is still very 
apparent, and consumers generally are only receiving 
enough to carry on with, and sometimes not even that. 
Industrial and public works have rarely much more than © 
a day’s supply of fuel, and are kept constantly on the 
outlook for deliveries. House coal is busy, but the 
pressure is not now quite so‘heavy. ‘Shipping’ continues 
under rigid restriction, and is mostly confined to coastwise 
traffic. Moderate consignments. of industrial sorts have 
gone to Irish ,.and a fair turnover is reported in 

small dross with the Continent... The aggregate shipments 
for tig Ne past. week amounted. to 158,869 tons, against 
147,770 in the ing week and 143,708 tons in. the 
same week last year.. Prices are unchanged. 








WALES AND ADJOINING COUNTIES. 
{From our own Correspondent.) 


Miners’ Ballot. 


At the. time of welsing the official returns con- 
cerning the ballot of the miners on the question of accept- 


hr or otherwise Of the Government's offer respecting 


are not available, but sufficient is known to show 
that, as expected, South Wales has gone in favour of a 
strike. The. majority is, in fact, about two and a-half 
to one in support of the strike policy, and consequently 
is more than sufficient to meet the two-thirds majority 
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required to declare a national strike. This result, however, 
is not surprising, as a from the extremist views advo- 
cated by a section of the miners, the leaders of the Federa- 
tion urged the workmen to vote against acceptance of the 
Government terms, which, of course, was tantamount to 
urging them to strike. It is evident, however, that-some 
of the miners’ leaders already see that drastic action of a 
national character is ruled out, and although no doubt 
some parties will endeavour to force extreme measures 
in South Wales, it is certain that equally strong efforts 
will be made to counter this. Mr: W. Brace, President of 
the South Wales Miners’ Federation, has already expressed 
the view that sectional strife is doomed to failure. 


Explosive Elements. 

Still, the outlook in the coalfield is not encourag- 
ing; there are all the ingredients for a labour explosion. 
It must not be overlooked that the miners have had a 
nasty set-back in their nationalisation scheme, and the 
Miners’ Federation of Great Britain have, in the views of 
many, no doubt acted with some restraint in the national 
wage demand, which does not go the length of absolutely 
despoiling the industry of profit. This causes no little 
disappointment in some quarters, and the mood is danger- 
ous. On the principle that any stick is good enough to 
beat a dog with, so any dispute, trivial or local as it may 
be, may constitute sufficient pretext to cause serious 
trouble. There are undoubtedly grave possibilities in the 
decision of the South Wales miners’ conference of Saturday 
last that fourteen days’ notices throughout the coalfield 
a ee in on the 19th inst. unless a settlement 
is effec’ in the meantime regarding the dispute at 
Ynysddu Colliery, Nine Mile Point. The men at that 
colliery have been idle since March 22nd, and at one time 
several thousand miners came out in sympathy, 


but resumed their work. ing to the secretary of the 
Coalowners’ Association, ioe Gepente concerns two colliers 
working together, who clai an allowance on their 


working place, and because that was refused they decided 
that they would work on the minimum. After a week of 
working on the “ ca’ canny” principle and still fading 
there was no allowance forthcoming, the two men res' 

full work and filled the same quantity of coal as before 
resorting to “ ca’ canny” methods. The men claimed the 
minimum wage for the week when they did not put forth 
their best efforts, and also demanded the dismissal of the 
overman. The whole of the men at the colliery ultimately 
came out on strike in support of these two men’s demands. 
Their action was quite unconstitutional, both as regards 
the alleged dispute and stopping work without notice. 
On the other hand, the men state that the colliery officials. 
adopted the initial constitutional step by declining to pay 
the two workmen affected the minimum wage, and, further, 
that a local custom was violated, viz., the right of the 
workmen’s representatives to visit any place in dispute. 
There is another grievance which the South Wales miners 
feel, and that is with respect to the supply of domestic 
coal to miners in apartments. The men contend that 
colliery owners are evading their obligations, and the 
Federation Council has been instructed to take steps to 
enforce the miners’ decision that these coals should be 
supplied to the miners concerned. 


Tin-plate Trade Prosperity. 


Reporting at the annual Council of the Tin and 
Sheet Millmen’s Union at Swansea on Saturday, Alder- 
man Ivor Gwynne, the general secretary, referred to the 
housing shortage as one of the causes of unrest among 
workmen. Added to that, he said, was the question of 
high prices, and he contended that. legislation might be 
secured to protect the essentials of life from the profiteers. 
Referring to the tin-plate trade, he said everything seemed 
prosperous, with a fairly good outlook, though he did not 
think the present high prices could be maintained, and the 
United States was on the alert for export business. The 
American strike had given them the opportunity to re- 
enter many of the markets which the Americans had 
captured during the war. The Americans at present were 
backward in their deliveries, but when things became 
normal in the United States they could expect keen 
competition. 


Siemens Steel Trade. 


An important conference between the South 
Wales Siemens Steel Association and resentatives of 
the various day-workmen’s unions took place at Swansea 
on Monday for the purpose of considering the question of 
the adoption of a scheme of wages for the future. Some 
time ago the employees and the Iron and Steel ‘Trades’ 
Confederation agreed on the establishment of-a sliding 
scale, and the question was whether the day-men’s unions 
would agree to a similar course. The whole position was 
discussed on Monday, but a definite decision was deferred 
to a future meeting. In the meantime, things are to go 


on as at present. 
Strikes and Settlements. 


There has been quite an epidemic of strikes in 
one direction or ther in South Wales, but it is satis- 
factory that wiser counsels- have prevailed in some 
instances. The Cardiff tramwaymen resumed last Satur- 
day, after a week’s idleness, while, what is of more impor- 
tance, is that the trouble at both the Swansea and Port 
Talbot docks has been temporarily, at any rate, overcome. 
In the case of Swansea, where the dispute was between the 
employers and the foremen and trimmers, an agreement 
was core to on Monday that work should be resumed 
forthwith on the understanding that the proposals made 
to the foremen by the Chamber of Commerce on March 
1lth should be accepted as the basis of the new arrange- 
ments. The present methods and payment are to remain 
in force pending the settlement of details, but they are to 
cease not later than Saturday, May 8th, when the new 
arrangements are to come into force. At Port Talbot, 
where about eighty vessels have been held up, the tippers 
and disc men decided to resume on y night, 
but unfortunately the cranemen at Barry docks came out 
on strike on Monday, thus ing to bring all work 





on the import side shortly to a standstill, Five vessels 
were held uw 


on Monday, involving about 200 tra rt 
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with wage increases. A settlement was reached concerning 
the strike at the tin-stamping works, Llanelly, and the 
workers, numbering about 1000, resumed work on Monday, 
after being idle a fortnight on & > are of wages. e 
Ebbw Vale Iron and Steel Works:have this week been re- 
started, the stop being due to the brief suspension 
caused by the of the men ‘to work last week at the 
time the Ebbw Vale doctors came out on strike. 


Current Business. 


The coal market keeps firm, but very quiet, 
owing to the scarcity of coal and the fact that the autho- 
rities are still declining to release much for export. Inland 
requirements are heavy, and they, with a for 
bunkering purposes, monopolise the bi supplies. 
Collieries or very backward with their contract deliveries, 
so that they are not likely to have much, if any, coal to 
sell for some time to come. Prices are very largely nominal, 
on the basis of 110s. to 115s. for large and 90s. to 97s. 6d. 
for smalls. New business is, however, practically at a 
standstill. Patent fuel makers are also very fully sold for 
the next month or two, and have none to spare even at 
| current values of 120s. to 125s. Export business in coke 
is still suspended. Pitwood supplies are more plentiful, 
and with wagons scarce, prices of pitwood are easier at 
67s. 6d., at which figure sales are being effected. 


Newport. 


Collieries are very heavily stemmed, and have no 
free coals to offer. Furthermore, the authorities decline 
to release much bituminous coal for export. Business is 
very quiet, but the market is firm. ; 


Swansea. 

Business has been in a state of suspense owing to 
the dock strike. This, however, is now settled, but it will 
be some days before much business cam be arranged and 
dislocation by the stoppage is overcome. The market 
is firm. 





Latest News from the Provinces, 


LANCASHIRE. 
MANCHESTER, Thursday. 
Wages in the Cotton Trade. 


It is not altogether surprising that the operatives 
in the textile industry should make demands for further 
increases in wages in view of the large profits which the 
manufacturers are now making, ow ng to the world’s 
shortage of cotton goods. The operative cotton spinners 
have put in a demand for an increase of 60 per cent., 
while the card-room workers have been demanding 
65 per cent. on current wages. Both of these demands 
have been refused by the employers, who have made a 
eounter-offer, and, failing agreement, Government. arbi- 
tration. Meetings of both sides are being held this week, 
and as the difference between the masters’ offer and the 
operatives’ demands is not very serious, it is hoped that 





_| a settlement will be arrived at. 


The Civils’ Bill. 

The Council of the Manchester. Association of 
Engineers has had under consideration the Civil Engineers 
(Registration) Bill, and has issued to its members a report 
in which it is stated that the Council first considered 
whether the Bill had any direct bearing on the 
interests of the members of this association. It noticed 
at once, however, that there is no definition in the Bill of 
the term “ civil engineer.’’ That being so, the Council is 
of the opinion that there is grave danger of the original 
definition, as generally understood at the time of the 
drafting of the Royal Charter of the Institution of Civil 
Engineers, in the time of King George IV., being by 
inference adopted. That definition included all branches 
of engineering except mili engineering. The Council 
considers that the Bill would cover all the varied branches 
of the ion ted in this Association, and 
would thus vitally effect the interests of every member. 
The view that this old and broad interpretation of the 
term “ civil engineer ’’ is intended is supported by the 
fact that it is proposed to include on the “ tribunal ” the 
Presidents of the Institutions of Mechanical Engineers, 
Naval Architects and Electrical Engineers, or their 
nominees. The Council contends that this use of the term 
is not only wrong for the present times through including 
too much, but is wrong also because no hard-and-fast 
division between military and civil engineering is possible 
at the present day. After carefully analysing the chief 
features of the Bill, the Council of the Manchester Associa- 
tion objects in its entirety to the. Institution of’ Civil 

ngineers assuming a protectorate over the profession 
for which the institution has no mandate, and which the 
Council believes, if granted, would have the effect of 
shackling the growth and freedom of the profession. 


‘ Barrow-tn-Furness, Thursday. 
The Barrow Steel Company. 


The directors of the Barrow Steel 
Limited, recommend a dividend on the ordinary s 
of 5 per cent., the same as last year, and a non-cumulative 
dividend on the second preferenee shares/of 2} per cent., 
carrying forward £165,095 3s. 7d. The sum of £50,000 
has been put. to special reserve, bringing that account to 
£350,000. The ordinary reserve stands at £125,000. 


y> 





WALES AND ADJOINING COUNTIES. 
Miners’: Ballot. 

THE official figures concerning the ballot of the 
South Wales miners on the question of the acceptance 
of the Government terms respecting wages increase or the 
adoption of a strike policy in srapest 
demands of the Miners’ Federation of Great Britain, have 
now been issued. The result is as follows :—For strike 
action, 116,621; for acceptance of Government, terms, 





Barry Dock Strike. 

The Barry Dock crane-drivers’ dispute has been 
settled. The men will receive an additional 5s. per week 
+-retrospective from January Ist-—pending the forthcom. 
ing national inquiry. 

Swansea Metal Market. : 

Tin-plate market conditions. are yvery., quict, 
though the inquiry is still fairly good. Works are fully 
booked up. ions :—Block tin, cash £346, three 
months £346 ; copper, cash £104, three months £106 10s. ; 
Spanish lead, cash £38 10s., three months £41 5s. ; spelter, 
eash £49 5s., three months £51 10s. 








International Electrotechnical 


Commission. 


Meetinas of the Advisory Committees of the I.E.(C. 
were held in Brussels from March 27th to 31st inclusive. 
In addition to the secretaries, about thirty-five delegates 
were present from Great Britain, United States of America, 
Belgium, France, Holland, Italy, Spain, and Switzerland. 
The following matters were discussed : 

Rating.—The devoted most of its time to 
consideration of questions which would apply to large 
machines. 

With regard to high-voltage tests, it was agreed to 
recommend to the National Committees that the di- 
electric tests given for the:smaller machines in vol. 1 of 
the I.E.C. rules, which have just been published, should 
apply also to large machines, with the exception of turbo- 
alternators. ‘The French Committee’s proposals that the 
high-voltage tests on turbo-alternators and similar 
machines should be increased have been referred to the 
National Committees for consideration. 

The use of embedded temperature detectors for the 
acceptance tests of,electrical: machinery was again 
discussed. 


— 


The American Committee recommends the use of 
embedded temperature detectors for al} rotating machines 
larger than those dealt with im vol. 1 of the LE.C. rules, 
whereas the British Committee proposes their compulsory 
use for acceptance tests only for (1) turbo-generators and 
similar hak vv ws over 5000 kilovolt-ampéres, whatever 
the voltage and core length ; (2) other rotating machines 
over 90 em. core length, whatever the kilovolt-am 
and voltage or over 65 em. core-length, if over 6000 volts 
whatever the kilovolt-ampérage. 

It was agreed not to recommend for adoption the 
terminal markings given im Appendix | of the  ru'esx 
referred to above, as' the American Committee pointed 
out*that it is undesirable to fix terminal markings 
for transformers until torminal markings for motor and 
control apparatus have ‘been settled; the American 
Committee has been invited to forward a_ specific 
recommendation on this point. 

Graphical .—The British delegates submitted 
the British list of graphical symbols prepared, which has 
not yet been issued. Many of these proposals have been 
adopted for recommendation to the National Coramittees 
for acceptance internationally. 

Nomenclature.—The work on nomenclature, which was 

ded during the war, was resumed. The genera! 
principles upon which the work should be developed were 
di , and it was decided to prepare an international 
electrotechnical 
all the existing nat v 
Committee to adda translation of 
own language in a national edition. 

It was felt that it would not be possible in the official 
publications to ond the official languages of the 
LE.C., namely, En ish and French. 

In order to hasten the work, a sub-committee was 
appointed consisting of one delegate from each of the 
nations represented at the ting, and a ting of this 
sub-committee is to be held at Zitrich some time in June. 

Standard Pressures.—-The Advisory Committee on 
Standard Pressures for Insulators have formulated a 
series of standard high pressures, ther with the 
proposals for the high-pressure test in each case. These 
proposals will be submitted to the various National 
Committees for their consideration, 

It is pi to hold the next meeting of these 
committees in Paris in November. 


We have received vol. 1 (publication 34) of the Rating 
Rules referred to above. These rules apply to rotating 
machines not exceeding 5000 volts, 750 kilovolt-ampéres, 
and of which the stator core does not exceed 50cm. in 
le: axially. ‘The rules also relate to transformers 
which are not water cooled. The volume is divided into 
four sections. Part I. contains definitions of continuous 
and short-time ratings. Information to be given, with 
inquiries and orders for electrical machines, follows in 
Part If. The next section, Part III., deals with the 
conditions to be fulfilled by the machinery on test, and 
includes a table of temperature limits for various classes 
of insulation and parts of the machines. Part IV. relates 
to rating plates, which must be fixed to every machine 
and contain the information necessary to define limita- 
tions of the service for which it is intended. The appendix 
contains the rules for terminal markings of ‘ormers, 
which has been referred to the American Committee. 
The copy before us is the official French-English edition, 
priced at 2 frances 50 centimes. 


vocabulary, taking into consideration 
ional vocabularies. Each National 
the definitions in its 

















Tue InstrruTion or MINING AND Metatturcy.—On Friday 
last the Institution of Mining and + emai held its annual 
dinner in the Rooms—the first for several years. 
It was largely at and had that air of heartiness about it 
which appears to be associated with the profession of mining 

gi Zz ibly because in knocking about all corners of 
the earth the human side of the mining anes becomes highly 
developed, Mr. Hi Pickard, the ident, was in the chair. 
The toast of the ing, “ The itution and the’ Mineral 








Industries,” was en’ to Sir Richard Redmayne, who took 


of the original the opportunity to say # good deal about the Imperial Minera! 


Resourves Bureau, a matter which we diseuss in a ‘‘leader” 
to-day. The President and Mr. O. Wethered nded, anil 
agreed that the Empire had vast resources on which to call 
Lord Crewe, who: for the , alluded to the movement 





47,496; strike majority, 69,125. The result is that a 





workers. 


dispute concerns alleged delay in dealing 





two-thirds majority is exceeded by 7211. 





which is now on foot to, give the Imperial College power to grant 
degrees to its own graduates, 





Arai 16, 1920 








Belgian Engineering. Notes. 
(From a Correspondent in Brussels.) 


Reconstitution. 


THE systematic pillage of the works and factories 
in Belgium during the war deprived the country of indus- 
trial resources to.an extent that it was feared many ears 
would elapse before the work of reconstruction would give 

iable results. As the prosperity of the country 
depends almost ‘entirely upon’ its metallurgical exports, 
the outlook appeared very dubious, but the concentration 


of national has' done wonders during the past 
eighteen months, and there is every p t of Belgium 
recovering more quickly than other countries the manu- 
facturing reso of which were far less seriously 


affected 
by the hostilities. Belgium has received very little help, 
least of all from Germany, which was to have surrendered 
the plant and machinery carried away and was bound by a 
solemn to supply the raw and other material 
necessary for thé’ recuperation of the national industry. 
The Belgian machinery retovered in Germany was, for 
the most part, unserviceable, and little or no assistance 
has been afforded by the Germans in the way of supplying 
material. i absolutely destitute of everything, 
Belgium had to carry out the work of reconstruction under 
almost insuperable difficulties. The result is that, while 
a year ago there were 600,000 men out of employment, 
because few of the factories were in running order, the 
number of unemployed is now very small. The coal pro- 
duction is about normal, and the output of pig iron is 
62 per cent. of what it was before the war. \ The steel pro- 
duction is 49 per cent. of the pre-war output. A year 
ago there were no exports of finished products, but during 
the first two months of the present year the exports of 
girders totalled 3500 tons, rails 2070 tons, sheets 10,651 
tons, and other rolled steel: 24,782 tons. The value of 
exports during the first two months was 1037 million franes, 
or more than one-half of the total value for the whole of 
last year. 


Inflation of Prices. 


The main cause of this rapid recovery is the vast 
amount of capital that is going into industrial ventures of 
all kinds. Belgium is in the throes of an industrial boom. 
The demand for iron and stéel products is so enormously 
in excess of the supply that ample funds are available for 
equipping the rolling mills and engineering shops with up- 
to-date plants. The entire production of the country is 
poled sold ahead for several months, and the rapid 
inflation of prices seems rather to stimulate the demand, 
for French and other buyers are anxious to place forward 
contracts which acturers usually refuse to accept. 
There seems to be no limit to the price inflation, but there 
is a general feeling that unless something is done to put 
a check w the speculative element trouble may be 
looked forward to in the early future. The minimum 
quotations in Brussels are 1000f. a ton for foundry iron, 
1300f. to 1400f. for rails and bars, and 1500f. to 1650f. for 
sheets, but these quotations do not govern business, which 
is done at much higher figures. As a matter of fact, pro- 
ducers can get. what they like and have entire command 
of the French market, because they have the advantage 
of possessing adequate supplies of coal at a reasonable 
price. This sufficiently explains the eagerness of capital 
to develop the metallurgical and ineering resources of 
the country as rapidly as possible. The Belgium prices 
naturally appear much higher than they really are on 
account.of the exchange rate, but that does not alter the 
fact that they are highly inflated from the point of view 
of French buyers, who have the Belgian exchange against 
them, and as the purchases are made largely by speculators 
it is easy to untiivctent the difficult position of French 
manufacturers, who have to pay double and treble the 
prices quoted above. 


Labour. 


” At one time the scale of wages in Belgium was so 
far below that of other industrial countries in Europe that 
manufacturers had special facilities for extending, their 
export trade upon. which they entirely depended. . With 
an abundance of cheap raw material and labour the metal- 
lurgical and engi ing firms practically controlled the 
foreign markets, and Belgian competition was a serious 
faetor in keeping down the prices of all kinds: of metal- 
lurgical ucts. While supplies of raw material sare 
not so large as they formerly were they are nevertheless 
quite sufficient for t needs. At the same time the 
country has not the same facilities for cheap production. 
Wages have been advancing at nearly the same rate as 
elsewhere, Whereas before the war wages were scarcel 
a third of what were paid in France, they are now not ma | 
below the higher averagein that-country. Despite the 
rather better exchange as against France, the cost of 
living appears quite as high as it is in that country, and 
that has brought in its train repeated demands 
for higher wages, with the inevitable corollary of strikes. 
The men’s oper has been strengthened by the general 
adoption of the eight hours’ ‘day, but even on that question 
there is at present trouble between the men and their 
employers, who are insisting upon the 
is to say, forty-eight hours, closing at mid-day on Satur- 
day. The men refuse and insist on adhering literally to 
the eight hours’ day. The strike began at the Cockerill 
works, and although not complete, it has extended to 
most. of the other metallurgical and engineering concerns, 
and there is no’prospect yet of an immediate settlement. 
Contrary to what is taking place in France, the eight hours’ 
day isnot meeting with opposition in, Belgium, where 
inanufacturers are generally of the opinion that. better 
results will beobtained with three shifts on condition of 
the plants being’ thoroughly up'td date. That will’ be 
done as & matter of course, for the whole of the factories 
have had to be éqt with new machinery, and manu- 
facturers are taking advantage of the situation to put down 

ts. for, an intensive. production with a minimum of 
ur. ; : e 
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British Patent Specifications. 
When an invention te communieatil frouiibread the name ond 
address of the communicator are printed in italics. 
Copies of Specifications may be 


ty Ra 
Sale Branch, 26, W.C., 
at 6d. each, 


The date iven is the date i the second date, 
Dy ote peg tape header. -veury-LRaadirnan ye 
complete Spectfication. 


SWITCHGEAR. 


139,660. April 11th, 1919.—Time Liwrr OverLoap Execrric 
Rerays, R, Brooks, Harboro-road, Ashton-on- 
Mersey, Chester, and Metropolitan-Vickers Electrical Com- 
pany, Limited, of 2, Norfolk-street, Strand, London. 

TuxIs invention relates to time limit overload electric relays and 
has for its object to provide an i construction of relay 
of the kind in.which the operation of the under an overload 
is governed by a combination of an inverse time element feature 
with a definite time limit feature by which means on moderate 
overloads the time of o tion varies substantially inversely as 
the strength of the overload current, whereas on severe overloads 
or short circuits the action of the relay is prevented from being 
instantaneous by reason of the definite time feature. Relays 
of this description may be arranged in series with varying time 
limits so that they will operate in a predetermined sequence 
whether the overload be moderate or-so severe as to amount to 
practicnliy, @ short circuit. The operation of the device is as 

Ollows ; On an overload occurring in the main circuit which the 

relay is arranged to protect, the operating coil A becomes ener- 
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gised sufficiently to attract the plunger’B and raise the bucket ©, 
which contains a quantity of mercury. If only a moderate over- 
load obtains the rise of the bucket causes a difference of level 
between the mercury in the bucket and the mercury remaining 
in the reservoir D, with the result that the effective weight of the 
plung A888, ing the u motion of the bucket to 
slow down. At the same time difference of level referred to 
produces a static pressure, causing aflow of mercury from the 
bucket into the reservoir and tending to readjust the levels of 
the liquid in the bucket and reservoir. This action reduces the 
weight acting on the ph so that the upward movement 
slo continues until finally the bucket is Pm completely 
out of the mercury. At this stage there may still be some mercury 
in the bucket, and this continues to flow out and the relay circuit 
will not _be finally interrupted until the stream of 
ceases. If the overload is severe, due, for example, to a short 
circuit, the plunger will be raised very quickly and the bucket 
substantially drawn immediately out of the mercury, é.e,, before 
any mercury has time to run out. The time. interval then 
elapsing before the relay circuit is interrupted will therefore be 
termined by the quantity of the mercury in the bucket and 
feenee “A he, Paes bs P cary ms te escapes. fyi specification 
es. a description of a slight modification of the apparatus.— 
March 11th, 1920, hes 





TRANSMISSION OF POWER. 


October 9th, 1919.—Rore Putters, Waygood-Otis, 
Limited, Falmouth-road, Great street, London, S.E. 1. 
This is a modified form of groove for driving sheaves used in 
connection with ropes, so designed that & good grip shall be main- 
tained on the rope regardless of the.wear of the groove. Fig. 1 


139,735. 


N° 139,735 





Fig. 2. 


represents an easily manufactured form of groove, while the 
design shown in Fig. 2 has the advantage that the erie remains 
constant from the very commeneément of wear.—Mareh 11th, 
1920. 


BATTERIES AND..ACCUMULATORS. 


139,672, April 22nd, 1919.—Execrric Barrery Cert Hypro- 
METERS, P. D. Ivey, 128, London-road, Guelph, Wellington, 
Ontario, Canada, and A. J. Salisbury, 258, Jarvis-street, 
Toronto, York, Ontario, Canada. * 

‘The hydrometer described in this specification is designéd for use 
with cells having opaque walls, and secures that‘ the readings are 





413 





always readily visible. A indicates the cell which is eemposed 
of anw and lower layer of rubber srabudeiagdions filling 
asphalt An orifice B is formed in the upper layer of rubber. 
tes & dome provided at ite lower end with an 
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in the lower rubber layer so as to extend upwards through the 
asphaltum into the dome ©. G indicates a dome-like cover of 
a cm or vulcanite adapted to fit the glass dome and provided 
at ite lower end with an internally threaded portion adapted to 
be serewed on to the dome. The h meter, which is provided 
with a stem which extends freely the sleeve F, is pro- 
vided at its upper end ital guocomay portion, which together 
with the hair line H upon. the glass dome gives the 
reading. When 1 eqeree. 0 Siem 0 Sending, oll Fes i 
necessary to do is to remove the cover G.—M. 11th, 1920. 


LOCOMOTIVES. 


139,659. April llth, 1919.—CHanes Sreep Gears, IT. A. Rees, 
6, Balby-road, 5 
This invention has for its object to provide a simple and 
efficient means of so transmitting the ci motion of a 
iving shaft that the motion of a driven shaft shall be 
, and also capable of receiving a gradual alteration in 
velocity rates while the drive is being transmitted. It consists 
in fixing on the driven shaft two dises, the periphery of each dise 
being formed to accommodate two pneumatic orpe working 
reciprocally side by side in opposite directi oo.» 
bridled. about the shaft means of a bracket fitted with a 
cylinder, valve, and lever, for closing the grip on the edge of the 
disc. The reciprocal movement of the grip is obtained by means 
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of a rod coupled to a convenient part of the bridle bracket and 
connected at tle driving end to a crosshead having a variable 
stroke. Each grip holds the dise during the middie half of one 
stroke, the first and last quarters of the stroke, together with 
the whole of the return stroke being idle. In this way each grip 
releases the load as the next in turn takes it up, the complete 
cycle being divided among the four grips, and the movement 
imparted to the disc being Seponten's upon the stroke of the — 
crosshead. The variable stroke of the crossheads may be 
obtained by means of two rocker shafts, ym gs by connecting - 
rods to the driving shaft, each rocker shaft being fitted with 
two transverse slots, containing the which may be 
moved in opposite directions between the limits of the stroke by 
Ey cbecind by cevahig tho GapEtS Reet Wb Gins Wiles wavelling 
is obtai causi ips i m travelling 
in the opaouits difecth-— aren 11th, 1920. 





TELEGRAPHS AND TELEPHONES. 


135,185. November J 0th, 1919.—OscmuLaTion GENERATORS 
or THE Ano Type, Westinghouse Lamp Company, Bloom- 
field, New Jersey, U.S.A, . e 

This specification describes an oscillation generator of the arc 

type suitable for small outfits. A closed container is shown at A 

formed of glass or other heat-resistant insulating material, this 

container being mounted for movement into either a vertical or a 

horizontal Fs gomem as by being attached to the end of a pivoted 

arm B; container A is provided with a relatively e 

metallic electrode C and with a relatively smali metallic electrode 

D mounted ‘in close proximity thereto, these electr being 

formed ‘preferably of tungsten. ‘The electrode D should pre- 

fe comprise a head of refractory material carried on the 





erp a wire of smaller cross section. The container A is further 


ing ‘electrode E formed preferably of 
i tis ted through 








: pparat A tes0i 

reactance F and a vapacitative reactance G, is connected across 
the leads of the electrodes’C and D and further includes the 
primary winding of‘a transformer H,’the secoudery of which is 
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sustauerattageibe: Shanekcheslingchlylin thee ontontetoeenatentes 
the are maybe inserted directly in the antenna 
usual-in the art,.if desired. )oThe tube -A is first sw 
upright or full-line: position and ; the double -throw 
thrown to its: w Sule dovecae, ‘Pho: tube. i them agitated, 
the meroury of t rome Fup eer 


Hi 


is swung to the horizontal or dotted line position. The incan-)|’ 
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dsseent electrode D initially ionises the gap between the elec- 
trodes D and C and a direct current sy tae between these 
electrodes upon throwing the switch, the large electrode C eae 





the anode. nim ghee a Nery gfe: Barrera 
ope’ a3 the cathod at 
the anode C, because of its relatively large size, re 


paratively cool. It is found that by Proper proper ‘tjustment ment of thi ‘the 

resonant cifcuit oscillations of any desired icy ote be 

produced, as in the ordinary Duddell or Pe sen arc, 

ays being transferred to the. antenna casi Dhol 
920. 


CRANES AND CONVEYORS. 


139,613. March ‘4th, 1919.—Lurrine Cranes, T. Sonness, 53, 
King’s Park-avente, Catheart, Glasgow. 

This is another form of horizontal luffing crane in which the 
étane jib is pivotally connected at a flistnnes of, say, one-fourth 
of its length to one end of @ link A, whose other énd is con- 
nected to oneend of an equal link B. At the point of conneétion 
the links are supported in the crosshead C, which can bé moved 
horizontally along the serew or other gidide D. The outer‘end of 
the link B is connected to the crane post by a link E equal to 


N° 139,613 











one-quarter of the length of the Print te. outer ends of the links 
Band E support the sheave or. F, whilst at the point of 
connection of the link A to the jib a ee ‘of sheaves or Liven! A 

is proyided. The hoist rope.is rove round the usual shea’ 

the outer end of the jib, over of the sheaves G, over Sth tia 
F, and over the. other sheaye G to the sheave i a8 ot is 
effected by the crosshead, C, drawing the links A 

each other and reducing the length of rope pe eda fe pee 
FandG. The effect of this arrangement is to maintain the 7a) 
A mn load substantially horizontal during luffing.—March ) 
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LIGHTING AND HEATING. 


139,728., August 30th, 2919. —-By:pass) ror, Gas Mains, K. 

Ferguson, Foster’s ings, High- 

This is #. special form. of valve. to..teke the. place of three 
separate valves in the process. of by-passing.a piece of. apparatus 
connected with gas main. -:In ee 
the connactons forthe onsuming pporetas, while and Ge 
the. branches to and from. ‘the sup; 

tions are the two.v: Lape rR pe Gai = 
ee ean ate eT J and. K are inthe ;positi 
PG Fig. 1.the branch connections D and pny For] 





through ; 

the supply main. Ae ee nee pee and K into the }. 

onan gg pip 2 the branch connections D and are 
the therewith, ive Sane 








opened ‘to som.- 
i:unication between the inlet F.and the outlet G now being |. 


into ‘contact. withthe 
! This aneisipermitted Ms 


Gaity GE thie tisha Radel od 
such a8 fibre, ébdnite, or 
them, and between these collars and the itr it ends of the units 


interrupted by the projecting disc N on the back of the valve. 


a See . 
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ing, through.E,. thence thence thin oul Gua bask ot 
supply main.—-March 11th, 1920, 


| MISCELLANEOUS, 
1919 Euacratcas Condensers, E. A. 


23rd, 1 
Device Me Deke Deke, Berky, Chester, ‘H. , of British 
Toeletel eed He Cables, Limited, Britannia Works, 
Helsby, Chester, and British Insulated and Helsby Cables, 
Limited, of Prescot, Lancaster, and Helsby,. Chester. 
This invention relates to oil-immersed ecuibuaies of large 
capacity, and its sitautes is to secure a compact construction which 
_ ~ secure ee nag tami ‘enna and at the same time 
ble for e ~ ex 





rite consists of a tank a rts within it, and a 
number of frames, with their baptesioan ai rods each supporting 
@ multiplicity of condenser units, The tank is filled with oil, in 
which the condenser units or bodies are submerged. Between 
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pe collars of insula material, 
like, having ‘wings or party Sera on 


‘washers eo the’ rag les i the rods. Shoes or 8 these 
coneeraad baman pt soar Ee cchiees 
me ro nea idered or otherwise con- 
1 : tie thatioe ‘in wires oe 8 Pouch | te. condenser. 
‘The on the rods eesibe poneseung wie 
' beard apr” leading-in wires ‘of 

‘Gaetages 110 tehacged td bat coer iy of these 
are in each of ir frames. 
Wie fronton it oF thé frame lénds to and 

BoB ary variations of the pen dnrenatepiny Pee tt 180. 


"Rue du vres, enn ee amen Patapon 


Mia ans aa oe 


spoil the f form po the jet by centrifugal action, the aan pro+ 


ones 72k 
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22nd, 1919,—Srarwnians, E. Rolland, 24, } 
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4, Millbank, London, S.W.1, quoting M/Nigeria 
9442 must have served in some branch 
of H.M. Forces . the late war unless rape igs 
for not doing so can be furnished. 455 





_) unior Mechanical Engi- 
NEERS ings hag ‘Soa’ 

of the GOLD ast 

CAL TRANSPORT 


haar 


erating Machinery, and i 
ducer Fi 7. should apply in 
Fou and ex to 

4, 
| a pa Rog Sy ans ge tisfacto 
ng a , Un 8a 
for not doing so can wa aniee ae 


Two Overseers, 2nd Class, 


the GOVERN. 


ORONG. the PUBLIC 
ari] onthe period 





KONG for 













MINT 


(PLANT 


Dispos: Board, 
Gross Buildings, 
Gerrard 


BY DIRECTION OF THE DISPOSAL BOARD 
AND MACHINE 


/ 
Lying at BROOKES CHEMICALS, Ltd., Lighteliffe 
Works, Halifax. 

Closing date for Tenders, SATURDAY MAY, 15th, 

Application for Tender forms, &¢c., should be made 
to the CONTROLL Machinery 

poe , 340, Ext. 

NOTE.— For vertionten of other Government Pro- 

URPLU: 


vy a 


STRY OF MUNITION 


RY SECTION). 


for Sale by Tender, . GOVERNMENT ROLLING MILLS, 
STERNS SOUTHAMPTON. 
A AND Cl : : 
TANKS For Sale by Private Treaty, 
TENDERS are INVITED for the following :— se ? 
M.K. 21382.—ONE STEEL BOILER TANK, 
ik ae Mer eee gene e |. | FREEHOLD FACTORY 
28ft. long by 8ft. dia., with one valve.| 5 
M.K, 21381.—ONB STEEL BOILER ' TA NK] <4 on 
me “| ae SOUTHAMPTON WATER, 
M.K. 21385.—ONE STEEL BOILER TANK.; © 3 
MK. 206 RRR E STONE ACID STOR. ak a ee 
“AGE CISTERNS, com of 5in.} @ 2 | FINEST FACTORIES IN THE WORLD. 
on igs ae a a On 73 p The following is a brief description :— 
oft. by ft. deep., lined with Adin. SITUATION.—Weston Grove, Southampton ; close 





to railway, tram 
a ee 


de 
RIVER.—Abutting on 
wide “by 1100, long. fitted | with 
Ministry of Munitions, rer LAND.— Area a tout 80 sere, which is 
——. WC, 2. ‘telephone. 
“* Mapladis, Wire 








For Sale by Tender. 
SIX PETROL STORAGE 


HORIZONTAL TYPE. 
Siemens-Martin steel riveted p! 


Tender 
tion to the CON' 


perty for Sale, a S,"" price 3d. at all 
<3 o bya quarterly uubseription of 2s. post wood BES blue Staffo brick 
ree in in ngdi payable in advance . 
the Director of Publicity, Ministry of Munitions, Height in clear, 25ft. and 26ft. 
Whitehall-place, London, S.W. 1. 4479 
Warehouse No. 1...........0.. cee 
eS eee Pee ae 
beng 2 = EO Re SER Pa Ue 
Gg. R. MBS Ea ak eee 
Capping Boom OE ep deat coh eg 
nae OF MUNITIONS. Mes ispe on eeebene 
BY pingorion OF DISPOSAL BOARD Total floor area of mills ......... Poa 
AND MACHINERY SECTION). Other buildings consist of :— 


“ Vales 
Gibbons Muffie, 
Weston Grove House, Three Lodges, Cottage rg 


TANKS. 


a 
Plan and. Permit. to view maybe, hed 


nery _ Section, \bankment 
Buildings, London, ‘W.0. 2: i. tion CONTROLLER, | Factories 
ce Gen. 2265. e cmap ye: uildings, Embankmen 

Tenders ¢ close at 10 a,m. on 6 “next, ion, W, a, G 

NOTE.—For | “NoTE.—For se aa 
popes ee see“ SURPLUS, en for Sal, co SU) “§ {US,”” 

or by quarterly sul ‘Los post kstalls. of 2s. 

free, in the Uni Rings ib ete free in the United in ad 
the Director Pu ity, puis ag bem OE of 
Whitenall-piace. London, 8.W. 1 4292 "| Whitehall-place, London, ‘Siw. i 





MINISTRY OF MUNITIONS. 


BY_DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS AND FACTORIES SECTION). 


and ferry. 
<—Three Tarmac roads, 20ft. to 


ver Itchen, with jetty 26ft. 
wrtthes oe and 


chased by the Governmen' 
CONSTRUCTION OF BUILDINGS.—An exceptionally 
handsome of factory buildings in sub- 


stantial 3. roofs, 
light, covered Anderson’s “* Rok ’’ felt ; 
concrete rdshire 





Vales” Geal-heating Muffie, 





Water. 
being pur- 


of 
paving and 


































SP Rig i OF eos 
PRACTICAL LECTURES. F 
DIRECTORS, a ce TOREMEN & STAFF, 


THE ORGANISATION 
PAYMENT BY RESULTS 


Mr. J. Fg POWELL, Sapunanti Chief me Fixer to 
Beardmore and Ltd., Dalmuir; 
Chiet Assistant Rate Fixer to Messrs. Vi 


The Lectures will be given at the 
CENTRAL HALL, WESTMINSTER, 
at > nad on the dates given below. 


THURS: f 
MAY 6—PAYMENT BY _ RESULTS—-Aims, and 


Comparison of § 
13—PRODUCTION ‘TIMA TING— Ascertain- 
ment of Output Possibilities. 


» 20—PROCESS E (1.)—Initial Con- 
siderations of Workshop on tion 

» 27—PROCESS E IE.)—Choiee of 
Methods and Too 

JUNE 3—RATE FIXING tL )-Principles of Build- 

ing-up Job Ra ~ 

.. 10—RATE. FIXING (iI.)}—Examples: Engi- 
n ng and Fittirg ; Sheet 
Metal Work; Paper Slitting; Fabrice 
Work, &c. 

+» 17—RATE FIXING (III.)}—Reutine of Job 

a and their Application. 


TUESDAY. 
JUNE 22—JOB RATE ADJUSTMENTS—Treatment 
of Workers’ Complaints; LEffect of 
Improved Methods. 


Fee for the’ Course : bein GurINBAS. 
Discussion after each Lecture. Tickets transferable. 





Leetures under the direction of 
Mr. EDWARD T. ELBOURNE. A.MLI. Mech. E 
1 ictoria-street, skates S.W: 1, 
from whom Tickets ean be obtained. 4529 


Dg me omni po 


QUIRED Ee” AB. OF 

THE ata STATES 
for two years’ Moervice, at a. extension. Salary 
400 dollars @ field allowance of 
$0 écliae par ‘month meee or 50 dollars per 
month on construction. (The sterling value of the 
dollar is at present fixed by the Government at 2s. 4d.) 
Free quarters and rovi tes 
who must be single 
and must be fully qualified railway 





on 
¢ 


survey, level, and prepare plans, and preferably with 

previous experience in @ * ropical country. s ; 

spply at once, in writing, to the CROWN AGENTS br. 
R THE oa 3. 4, Millbank, London, 8.W. 1, 44 

pn ha M/F.M.S. 9761. Applicants ust have 





m™ 
served in some branch of H.M. Forczs during the late 
war, satisfactory reasons for not doing so can 
be furnished. 4594 








ection ineer -for 
aware ‘08 STRUCTION Pig 

Tas: for 

two service in the Pian = a ith sib} 


wo years’ 
extension. Salary £400 per annum. with duty allow- 
ance of £40 per annum, or £450 per annum with duty 
en ee um, according to qualifications, 
&c. A war bonus of 30 per cent. on salary 
and duty ‘allowance is st present payable. 
single, the ages of 
25 and 45, who must be fally qualified 
Engineers capable of carrying out the Construction of 
a of Line, should apply im writing, gi 
brief details of age and ex 4 Maer CRO 
AGENTS FOR THE COLONIES, ibank, 
S.W.1, quoting M/F.MLS. 9529. Candidates must 
have served in some branch of His Majesty’s Forces 
during the late war, unless Salietaneney reasons for not 
doing so can _be 4477 


Reconstruction Reinforce- 


ENGINEERS are to APPLY for PAR- 
TICULARS ee whe W. WESION REIN- 
FO. hich offers scientific and 
rw i lg all existing types. The Walker- 
Wes System is used by og Port of London 
Authority on its vast cohemes of with 
highly satisfactory results. 
districts. 








construction, 
Agents wanted in several 


WALKER-WESTON CO., Ltd., 
7, Worm ails 4 
London, E.C. 2 


: > 
The National Foremen’s Asso- 
: CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the ‘a 
interests of Foremen in their Supervisory Capacity. : 
All communications to Head Offices, é 
H. W. REID, ah High Holborn, % 
General London, W. 24 & 


4436 











7 zee PUBLIC NOTICES (continued) 
19,925 Pages Il. and III, 
337,249 


on applica- 
ion, Dts- 


Government Pro- 
3a. at all} 









SITUATIONS OPEN 
Pages II.. IIL, and IV. 
SITUATIONS WANTED 
Page IV. 


MACHINERY, &e., WANTED ib 
Page Iv. na 


FOR SALH, 
Pages IV., VIIL., CVL, CVIL, and CVIII, 


AUCTIONS, 
Pages CV., CVL, and CXII. 


PREMISES TO LET OR WANTED 
Page CVI. 

















WORK WANTED, Page CVIII. 
AGENCIES, Page IV. 
Us, Pa Pages IV. and cvi. a 


For Adaertistuent Rates see ee 
paqe 427, col. I. 


MUMBERICAL INDEX TO ADVER- 

















vance to 
Munitions, 
4540 



























of "3 Agents, 
iCARTHUR, Ltd., 





McARTHUR, 18-19, Silk Br poo eaquired on topation, 8 

Tomkins to ausah Siabiee® ti Yeon owen GINERE “AND "MANAGER, 

Ist, 1920. s 14 - Electricity Works, Rotherham 4580 
a. a R. beg ef Durban, Natal. Gheffield Corporation Water 
YS SPECIAL G 
EWDEN V4 RESE: VOT. 

TRY OF SHIPPING. : . Ry One 
‘Naial, is WANTED.—ELECTRIC es 
[ihe Wantey have for Sale re a ie the SUPPLY and RY | able of hauling ‘otal wet No tg eBex tone. oad) 
the following “STREAMERS for DELIVERY eS FR ee eS rt ee (») veo 


a ears y=! table for emigrant i 
eo service. 
teel Screw Steamer “‘ OROTAVA ”— 

Built 1889, by Messrs. Vickers, Barrow. 

Dimensions, 430ft. by 49.3ft. by 34.2ft. 

Gross tonnage, 5980. 

Triple engines, 39in. by Glin. by 97in. by 66in. 
ke. 

Fitted with electric light and _ refrigerating 

Steel Screw S' Se ALAYA "— 
Built 1892, by 


ent oe 
Two decks and spar deck. 
Dimensions, 465.6ft. by 52.2ft. by 26.4ft. 


Gross tonnage, 
Triple engines, 42in, by 67in. by 108in, by 72in. 





wi light. 

Twin-screw Steel Steamer “‘ TEUTONIC *’— 
Built 1889, by Harland and Wolff, Belfast. 
Dimensions, 565.8ft. by 57.8ft. by 39.2ft. 
Gross tonnage, 9984. 


9 
Twin-screw “ine wre, 48in. by 68in. by 


110in. by 60in. 
Fitted = eleniric” ‘light and refrigerating 


HIP *PURCHAS CHASE, aT 1004, 
Ministry bury of Shipping. ae James’ Park, eed 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
PULVERULENT FUEL FURNACES. 


"the sg a of British Letters 


price et No. 16, aenits are PRE 
PATENTS to_ LICENSE 


caeee 

British ae work under t . The 
inven‘ pulverulent fuel furnaces for loco- 
motive boilers and provides a mising chamber ha 
baffies so fo! the jet of fuel is diverted back 


ee als coentays and ignition means and thence to tbe 


py ay ‘BOULT, bt and k cpmnen ba 
111/112, Hatton-eard 
4597 london. 3 E.C, 1. 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


APPOINTMENT OF AN 
ASSISTANT LECTURER IN 
ELECTRICAL ENGINEERING 


‘The Governing Body invites applications for an 
ist I in Electrical Engineering in 
the College of Technology. 


Salary : £350 per annum, 


Conditions of appointment and form of application 
may be obtained from the Registrar, College of 
Technology, Manchest The last date for the 
receipt of applications is Saturday,’ 8th May, 1920. 
Canvassing, either directly or indirectly, will dis- 
qualify a didate for appointment ° 4536 


(Jounty Couneil of ‘Durham. 


BpecaTion Be 
APPLICATIONS are INV ITED from fi 
desirous 














or engi- 
‘ALL 


tect, all, 
Monday, the 10th May, 1920. 
WSON, 


Director of Education. 
Shire Hall, Durham, No. 58—1920. 
16th April, 1920. 4468 


persons 
Durham, not la 





Minsey of of, Labour. —Training 


KEIGHLEY TECHNI ICAL INSTITUTE. 


A OPS are IN D for ae POST of 

f MEC CAL ENGINEERING 
TRAINING CENTRE, which is to atin  Stablished in 
the above School for the purpose of training disabled 


The commencing salary will be £400 per ann 
Details of duties ad further particulars = be 
obtained from the undersigned. 
JAMES G 


RAHAM 
' Divisional Direetor of Training, 
Education Offices, Leeds. 4485 





Proposed Technical School at 
JAMSHEDPUR (SAKCHI), INDIA. 
APPLICATIONS are INVITED for the PRIN- 

CIPALSHIP of a TECHNICAL SCHOOL to be 

established at Jamshedpur, India. The Principal will 

be expected to advise the Governing Body of the 

School upon the lines upon which it is to be developed. 

The.School is intended for the training of apprentices 

with a view to their becoming Foremen in the Works 

of the Tata Iron and Steel Company and associated 

—- ge the Jom gge iygeonee teat ; 

v mensem, y annua 
amas at tee 100 to Es. 2000. Agreement for 

— years. Four months rh oe on full pay after full 


India during 1920. 
Applications ould be received not than 
8th May by the , from whom further 


ly, marked 


to ng 
TED, Capel House, 62, New 
Broad-street, B.C. 2. 4396 





Cv of Lincoln. 


The Lincoln Co: tion invite TENDERS for the 
SUPPLY, DELIV RY, and ERECTION of the foliow- 
ing PLANT for the St. Swithin’s Power Station :— 

SECTION 1.—COAL HANDLING P 
Speci ons and other particulars may be obtained 
by manufacturers on app: 2 the ~— ting 
Engineers, Messrs. Preece, Cardew and Rider, 8, Queen 


Wes : 
Copies of the specifications can be at the office 
. ~s City Lo cra Engineer, Mr. Btaniey Clegg, 


Tenders upon the prescribed forms mane SS be pes 9 
at the Town Clerk’s Office, Guildhall, Lincoln, not 
Jater than Eleven o’clock on Monday, 24th May. 1920. 

An Official receipt must be obtained for any Tender 

hand, Tenders sent by post must be 





eed in connection ‘with same. 
and feed piping and 

























Specifications and particulars 

from 10 a.m. fo aut ae the Leen at ir. 

Fairley, M. Inst. C.E., Engineer to the Board, West 

Hall-road, Kew Gardens, where also forms of Tenders 
be obtained. 


may 
Tenders, on the forms provided, to be 
leliyered to the undersigned on or before Tuesday, 
May 1ith, 1920. 
Board do un bind themselves to accept the 


J. TESLIE G. POWELL, 
Clerk to the Board, 
The Sessions House, 
Richmond, 
14th April, 1920. 


Tenders for Boundary Marks 
EQUIRED by the Survey 
Egypt in 1920/21. 

Tenders will be res eg a to Noon, May- 18th, at 
Pre eS Ye EBB, K.C.M.G.. Queen 

Chambers, SS ed, Westminster, 8.W. 1, 

the SUPPLY of 150,000 BOUNDARY MARKS, 
each to consist of C. . pile, foot and head, with M.I, 
head cap > commented by ltin. wire cable or jin. rod. 


0 
100 LEVER BARS for turning tube, 


lowest or any 


100 KEYS for Top of Cap. 
Tender forms and blue prints can be obtained from 
the above office. 4578 


Madras and Southern 


he 
i Menge te pacarrak in co., LTD. 








ete We We Ehatnitheteabae | tae Me 


—— ean be 2btained from the undersigned, M, TERREY, 
sealed and endorsed ag — be Manager. 
Sanat on or before Monday, 10 10th b Bey, 2 Water Depertsent, Town Lg 
The o lene or any Tender will 4-8. be Ap 1920. 4514 
accep’ 
Bro h of - 
EBSTER, STEEL AND CO., Borough of 5 A 8 ¥ BOROUGH SURVEYOR, | 
NG, East Indla-avenue, = APPLICATION the POST 
pe ye BOROUGH SURVEYOR, including the supervision 
406 Agen’ thes On. of work in connection with the distribution of water 
r. 
Richmonermer foe es Board. person appointed -will be required to reside in 
‘The Board axe propared to tee sive TENDERS for the| Applications, endorsed “‘ Surveyor,” stating age, 
SUPPLY and DE ERY to their works during the | enpgenrgten experience, salary requi and accom) ed - 
year ending May nee. ey the Ban STORES : a ams more than three rent testimonials, to reach 
HOUSE COAL. ani policants ta choued crake when te they would be able to 
COKE. take up the gh if appointed. 
EY Canvassing, either directly or indirectly, is a dis- 
BU LIME. qa jon. 
SEWAGE: PRECIPITANTS. CHAS. G. VINCENT. 
PRESS CLOTH Town Clerk. 











minute ; 
capable of pan ty with not less than 
of clay per —__ 
particulars and prices to 





Town Hall, Ryde, 1.W., 
16th April, 1920. 4448 


Borough of Warwick. —Appoint- 


OF BoRonay ENG 
VEYOR. 








** Boreugh Engineer,"’ on or 
April, 1920. 

Conditions of mo may dagen and duties can be 
obtained on app : 
Personal Sov com ong Neill disqualify 

HENRY OWN, 


wn Clerk. 
Warwick, 13th’April, 1920. 4372 





East Indian Railway ag Company |V 
THREE Ase ART CAR A AGON 

The ot the above 4 tiy prepared to 
receive APPLICATIONS by letter pee mg from duly 


qualified candidates for APPOINTMENT as ASSIS- 
TANT CARRIAGE and WAGON SUPERIN. 








d to the 
not later than 2 p.m, on “Tuesday. the 4th Boacsg ton: 
— “* Tender for Bearing Pilates.’’ 

e Directors do not bind themselves to accept the 
euent or any Tender. 

Company's Offices : 





. 8.W. 1, 

16th April, 1920. 4498 

WIDENING OF PORTADOWN RIVER BRIDGE. 
COUNTY OF ARMAGH. 


Tre] Portadown Urban Council 


prepared to receive TENDERS for the 
WIDENING of this BRIDGE. 


Plans, specification and bill of quantities of the 
proposed work, prepared by —_ Engineer, Mr, 
R. Dorman, M.I.C.E., and 


struction Go may be inspected 3" the office of the 
un 
Bee of the specification and bill of quantities 
y also be obtained from undersigned on payment 
- the sum of. £1 1s., which will be returned on the 
receipt of - — fide Tender 
Tenders be lodged at my office not later than 
Gus ochek on hb oltana m of the 8th May. 
The Council do not bind themselves to accept the 
lowest or any T 
MATTHEW A. W. McCLATCHEY, 
Town Clerk. 
Portadown, 2ist April, 1920. 4577 


For Sale by Tender, the | sess 
COAL HANDLING PLANT 


a? 

BELVEDERE WHARF, SCUTHAMPTON, 
Plant oneions —_— 

TWO BOILER TANKS t 80ft. long by 5ft. Gin. 


TWO Babcock and Wileox WATER-TUBE aoagemnne 
re ey each with 1827 sq. ft. heating surface and 
super 
ONE HORIZONTAL gl go >. A. yg PUMP. 





KET, oe BAR and FIXINGS, 


SETS, each 
prising Vertical Feat Engine with crlipaers 
y 17in. by 120, stroke ; Electrical Generator, 
110 ye ~ am Fava, direct. coupled on one 
ho pe an att 


and FITTIN is. 
Tn 3 AGEAR s 7-30 _B.H.P. Motor 
nore Ae e ob gad ra and notion Two 
Sets Spur ucing Gear FURS ; 
0 Rope Pulleys on heavy sel girder frami: 
SERSION FRAME and "GEAR - 


ee ko STEAM WINCH, cylinders 8in. by 12in. 
double geared, Oe wire 
RAULIC “Motor, 
24 B.ELP., 118 yah 1900 1: 
Stands on ‘Dte: icing Pa Seon 
ea ge Tam, witha about 5ft. lift and 
COAL kee ‘TIP GEAR to lift a railway 
12 ton of coal about 44ft. high ; 
ening 8 ee Ne Maton 50 B.H.P., 
10 volte, F.p.0h.; ‘Reducing Gear Spare Arma- 
“PLOATING PONTOON STAGE, long b 
Sift. be ogy quonesied on A fveted i tanks, st 





mak —_ c * ° 

wide poe pe wd 7 Mgt La 
Mie: ; ie ras m4 
at tail cbast 00 Blt 110 voit, 
— r.p.m.; pak aN two ‘ 
pulleys, 

ONE WAY WAGON WEIGHING 
MA . with x te hes . 

ane HAULAGE 








rine co Council? 2. Soa bind themselves to accept the 
jowsst or any Ti 7 


TENDENTS. 
eo receive TENDERS | Candidates should be about, 25 years ots ace and 
(APES BEARS BEAMMRE fr gos te. | “Brann, vn, thes oh hare 
served either il or apprenticeship in the carriage 
in ncvordance = afm gg ‘wien may = and wagon wattshons of a British allway of railway 
‘offices e charge an 
each specification is One G Guan Tonic “will not be ning experience on a fiver but alesions ti 
ret PS also be entertained from men who Rave bed s lovomo- 
Tenders must be sent i tive traini and 





of 

carriage and wagon work, and geelerence ‘will b be —- 

to men who have passed the associate hip 

examination of the Institution of civil, F veo or 

who hold an exempting degree, but in id case men 
technical ed 


must have had a 

Salary, ng at Rs. 380 and Tising by annual 
increments of Rs. Satie uum 700 
per calendar month ; 
Terms: A «four years’ agreement, with first-class 
free passage to India 

selected candidates will be required to pass a 

medical examination by the pany’s Consulting 





Physician before appointment 
Fw ap d by particul of the 
eareer in chronological order. together 
Sth <> (not a of testimonials and a 
medical —_ = in India 


certi: fitness for residence 
(which will not be returned), should be addressed to 
the undersigned not later than Saturday, the 8th of 


May, 1920. 
By Order, 
G. E. LILLIE, 


28/30, Nicholas-lane, 
London, E.C. 4. 4493 


rs of Bristol. 
res Committee of the Corporation of . ae 
REQUIRE the SERVICES 
SEkidk HVE, ENG. ERING DRAUGHTSMAN" 
it £300 per annum, including existing war 





allow.2nces 
In eddition to s general experiencé in Civil Engi- 


perience in 
obtained from the 

da - aa not later than Monday, the 

on 
= will be held during the pleasure 
Committee. 
THOMAS A. PEACE, 
Chief E: 





Salford Union. 


HEAD ENGINEE 
The Sieetine invite APPLICATIONS for the above 
APPOINTME 


ofp a 
a! Tal 
T cand 


other classes of maintenance work at the Union 
peace. Hope, Pendleton, and the Cottage Homes, 


ne hem gene be ehtntest: Som “the swiet 
addressed en 


should be 
by. 2 ame. a.m. Monday, 10th May, 1920. . 
Canvassing the G 


will di lify. 


7 Order. 
7. H. INCHLEY, 
Clerk to the Guardians. 





Poor Law Offices, 
Eceles New- . Sa) 
17th April, 1920. 


G Kegness Urban District hen: 
SEW. TATION. 

oneecnbla Setgtiee J i Gee Pte 

Hingines, Plunger Pumps, 

ae ee woLLen Dil po ante IVE HEQUHED, who who ban 





enor os age, qualifica experi 
sip| Sas cate Ss heyy 2 under- 


BOILERS FOR i ee 
ite OFFERS for SEVEN 
presen ressure” of 180 60 Ib ASMIRTAN CLV 


the 
neering Work, candidates should have considerable ex- Particulars 
Steel Construction, and, if possible, also salary Tequired, 4553, The King! 


ExttcrmicaL ENGINEER RE 
Estimates 
p> nae of 


Certifieate necessary ; 
with consequent war bonus advantage.—Address, P926, The Engineer O 


out the i work at the G°*s. 
Hecles New-road Institution, and to supervise that and A GIN 


signed on lope, also | ticulars 
forms a $e - together with copies of | P912, The Engineer Office. 
tdotionsalake urned 


in 
Mord, The Engineer i a = 


orks. 

be ee 
= ae omnes A. first-class ‘passage wilt be 
be about 30 = ot ber and 


tes shoul 
will be to by sy 
hh be get, howe whe ol “Ot yin, 
tions, stating age and experience, toget 
bager Pen eat less than two oo ceeaie 


Mr, J. ANGUS, M. Inst. C. 
Consult Engineer and oA. Agent, 
588 















SITUATIONS OPEN 


ee 

Wars as MANAGER of MOTOR WORKS iy 
Metropo! por de area,.a QUALIFIED ENGINERE: 
Tnvest &1500, secu on pe og ae and com 
tmission—Adaresn, 4600. fice. 4600 1600 4 


ANTED as Soon as Possible. Saas ABLE to 
W TEACH TECHNICAL SUBJECTS, - for an 








School in the South of England ; tech. 

train’ i eee works experience desirable, 

—Address age, experience and salary ye. 
quired, “4475, the ngineer Office. 4475 4 


WANTED by by Firm Engaged in Quantity Proa, 
tion of Ady Automobiles, a thoroughly due 
t — TANT WORKS MANAGER : must be 
conversant with Modern hine and 
ae Shop Practice : previous managerial cxperj. 
essential; first-class opportunity for keen man, 
Write. stating salary required, &¢., to Box 718, 

Willings, 125, Strand, London, W.O. 2. 4520 








ANTED. CLERK of WORKS for Power stalige 
— of Paitin: and Plant Founda 
tion. Cine CHANICAL an ELECTRICAL ENGL 


NEER used to ieeie Station my Fo of turbines, 
Boilers, and Switchgear.—Address, stating ace, expe 
rience and salary required, 4579, The Engin vin Oils, 





ANTED, ENGINEERING ASSISTANT. nal 

be good Draughtsman, eller and Surveyor, 

and have had experience on Construction of Public 
Works for byt 3 Supply.—-Address, stating age, 
ouanenens. and salary required, 4513, werd Enet- 


wane Good BRIDGE gaa ae 
W ONWORK Exnord a must be capable 
id CHAR omnia of 
GE 

; . fs, &c. ei ae 
x age, wage and experience, to JOHN 
BOTLER an id, Stanningley Ironworks, 

near Leeds. 4508 4 
RACTICAL HEATING ENGINEER REQUIRED 
by firm in Midlands to Take Complete Charge 
t; applicants must be able to Design, 
a egg and Super ise Erection of Steam and Hot. 
Installations.—Address, stating age, 
and salary required, P9390, The Engineer 

P939 A 
ANTED ANTED, TRAMWAYS ENGINEER for Large 
compan orking in North Brazil ; 
tans must have thorough experience of Rolling 
t+ Way and Overhead Construction 

ahd Maintenance. Applications will only be con- 
sidered of ent men having held similar 
positions. t is an important one, and a suit 
able salary will aH be paid. —Write, Box 363, c.o. Judd’s, 
97, Gresham-street, E..C. 2. 











4556 a 





A. {ARGH ELECTRICAL ENGINEERING ini 
facie Seitenende acne i 
Ties eeal Machinery and INVITE APPLICATIONS 


nery, 
from those with executive ability, a thoroughly prac- 
technica) 


is 


Engineer wes 
4402 





CATIONS ae INVITED for the Following 
‘ATIONS in We ag 
preferably with previous 


‘ sik Gaherlence in 
and 


Stel Beitway' Wagons Structural Steel- 

work. 
Applicants m ust be unmarried not over 30 years of 
age, and will a to undertake agreement a a term 


of three or four years on progressive salaries 
2367, Leathwait and Simmons, 5. Beehin 
lane, B.C. 3. P907 





R WANTED for at 
t.—State age, experience and salary 
required to APPLEBY IRON CO., Ltd., Scunthorpe, 





4557 4. 
SSISTANT WORKS MANAGER REQUIRFD for 
An onanl orks in +. gcod pros- 


for Me =. aged about 26, :ingle.— 

fully, experience, age, and salary 

req' .to *Z. W. 556,” c/o Messrs. Deacon’s, 

-etreet, London, B.C. = sss. 4389 A 

OMPETENT ENGINEER for Large Motor Repair 

Works WANTED ; man of ability and standing, 

with good personality ; will have scope; must 
eapabl the 








ED, Exp 

in Export for “ati 

-H.T. and L.T. Switeligear, and handling 
and orders to same ; 


appertaining 
ve had pcre M office and works training.— 


yer ky giv of sroeriance and salary 
required, 4458 $458."the Engineer Office 4458 a 


Engineer’: e INEER ., itt class) ape gt with Good 
eee Teche; Betetal. experience of Stee! and Motor Car Manufacture, 
. on. 
14th April, 1920, as eam Experience and Sen cae eatery 
required, Box 2455, c.o. Black’s, 51, ae ori 
street, London, W.C. 1. A 





INEER SURVEYOR REQUIRED = ohogl 
pod Company ; _ first-class — of Trade 
; lect: sxe an 


Pot Ani 


iG in London “Office for Trained 
. for Sales, Correspondence and 
had prev 





hy 1 par- 
previ ex: Toe e838, 
= Po12 «a 





REQUIRES First - 


E Ga FIRM 
Far MAN for thor ADVERTISING; 4 ee 
juency in 


ge gg in® ee ity meeehods. 


perience, with sheen Address. wah. 











whom _ 





neer and Surveyor. 
Skegness, April 15th, 1920, wont 4572 





























German Submarine Minelayers. 


In Tae ENGINEER of December 12th, 1919; ‘we 
published a full list of the submarines built ‘in Ger- 





many during the war. It showed that the 2 ane : 


of construction embraced the following types :—(1) 
Large ocean-going boats, or ** U-cruisers”®; (2) 
moderate-sized ocean-going boats, or ‘‘ U-boats” 
proper; (3) smaller sea-going boats of the “B” 
type ; and (4) coastal submarines of the “‘C”’ type 
for mine-laying. Each of these various types was 
again subdivided into several classes, so that the 
German under-water fleet ‘was distinctly hetero- 
geneous in character: Perhaps the two most formid- 
able’ types were the ordi U-boats, averaging 
800 tons, and the small “C”’ class minelayers. By 
means of the latter, Germany was enabled to sow 
mines in waters to which ‘her surface ships could: not 
penetrate, and during the first' two years of the 
war she'used them freely in the North Sea, the Dover 
Straits, and the Channel. Fortunately for us, the 
invention of the paravane robbed the sea mine of 
much of its terror; but it is not to be denied that 
Germany’s enterprise in building so many of these 
submersible mine-laying craft added enormously ‘to 
the difficulty of our task’in keeping the sea routes 
open to friendly shipping. 

The first group of UC boats, fifteen in. all, was 
completed in 1915; to a standard design. ‘They were 
small boats, displacing about “g tons, and carried 
twelve mines, the i limited’ +o 
fourteen. It was intended rove they should work 
principally from the Belgian ports which Germany 
had oceupied, and their small radius of action was 
therefore not a@ serious handicap. The first boat, 
UC 1, was laid down in November, 1914, ten being 
ordered from the Vulkan-Werke,,Hamburg, and five 
from the Weser Company, Bremen. 

A very full description of these boats and the larger 
minelayers built svieamnnty has been contributed 


by Dr. Franz Werner, of, the German corps of naval | yayim 


constructors, to Schiffbau, from which; most of the 
details contained in this article have been taken. Dr. 
Werner directs attention to the somewhat clumsy 
cylindrical shape of the bow section of the “C-I.” 
clags, which i# more i, gti of an airship’s lines 
than those of a sea vessel. There were, however, two 
reasons why that particular shape had to be adopted. 
First, because. space waa needed for the chutes or 
tubes in which the mines were stowed ; and, secondly, 
because the boats were to be conveyed by rail to the 
Belgian coast, and the outline and diameter were 
therefore limited by the tunnels and bridges along 
the route, and also by the form of the special railway 
trucks available. 

Another distinctive feature is the unusual height 
of the conning tower. It is pointed out that. foreign 
submarines of this size are fitted merely with look- 
out stations, not with proper conning towers, and 
the commander’s post is therefore only a few feet 
above the level of the water. The German designers 
recognised that these small vessels would be of no 
value unless they weré able to travel on the surface 
for a considerable distance, which meant that adequate 
shelter must be provided for the commander and the 
helmsman. Conséquently, a stoutly built super- 
structure was erected, behind which the officer could 
stand upright and ‘be protected from wind and spray. 

A great deal of thought was given to the means for 
carrying and releasing the mines. Nearly all the 
space forward of the conning tower is taken up by the 
six tubes, placed at an angle, which pass right through 
the hull and are therefore open to the sea when the 
vessel is su Each tube holds two mines, 
one above the other. The mine is held firmly in 
place by eams which fit into the base of the mine 
sinker. When the cams are withdrawn into recesses 
on each side of the tube, the mine, deprived of its 
support, drops downward. But before this simple 
device became practicable it was necessary to modify 
the mine itself. .. Otherwise. the. lead ignition horns 
would have been liable to receive damage during the 
fall, with possibly disastrous results. To obviate 
this danger, four hinged guide bars were attached to 
the mine sinker, thus ensuring its departure from the 
tube at the correct angle and protecting the horns 
from contact with the walls of the chute or with any 
part of the vessel. When the mine comes to rest on 
the bed of the sea, these four guide bars fold back, 
thus releasing the mine and allowing it to ascend 
freely as the mooring cable unwinds. The chutes 
were inclined so that the mines could be dropped 
while the boat! was in motion. Experiments were 
carried out to determine the-correct degree of inelina- 
tion, as it was desired that the boat should be able to 
release her mines when travelling at maximum speed. 
While leaving the tube the mine is guided by flat iron 
rails, of which two are attached lengthwise and two 
crosswise in angles in the cross section of 
the chute. To facilitate release the guide bars on the 
mine sinker are fitted with rollers, the axes of which 
are alternately radial and tangential to the mine. 

Tt was necessary to exercise great care in deter- 
mining the strength of the outer, or pressure, hull 
in way of the mine chutes, since those openings natur- 
ally reduve thé horizontal resistance to pressure. 
Ultimately it was decided so to arrange the position 
of the chutes @ circular frame could be worked 
in between each » extending from top to bottom 















increased by making the top} i 
strake and lower strake of the outer hull thicker than 
the side strakes, 

Dr. Werner maintains that this type of boat fulfilled 
the conditions which had been laid down. Quick 
delivery was of paramount importance, and the time 
was so short that further technical improvements 
could not be worked out, Begun in Noveniber, 1914, 
the fifteen boats were completed in the following May. 
It should be noted that neither the Weser, yard. nor 


Under capable leaders, these little boats proved 


tac 


eee 
because 





Taste L.—General Characteristics. 














do.» redvotjon, in the diemater of 
pee ‘have nh dame if the oer hull 
adopted. Aggin,: te, sne.of oonstruction 
employing the single-L.ull system, 





tlie 
oe eee 
ae was nevertheless _ 
the propelling engines 
tageously, and conferred Part, 


mum. cruising , 
urged in favour of the single-hulled stibmarine that 
its lines and general shape are better adapted to high 
surface 8) by reason of the double curved 
surfaces of the thick outer skin of the single hull, the 


; 








Class U C-I. Class U C-Il. Class U C-Iil. 
Length over all, metres .. ... .. «» Kana 34.0 % 61.85 56.10 
Breadth, metres... Ast 3.13; « 5,20, 5.55 
Depth of + baw gga y oil eupply, meyer esmielin 3.04 3.645 3.765 
Height of keel, metres. ee ase 5.2 4.60 4.7 
Height to i pe, a ig er tccae: 6:3“ 26 7.7 
Displacemient, surface, wit i) ear ew metric tons 177.0 417.0 480.9..4 > 
“ o) witout os eer supply, metric tons 177.0 pet ee 
Displacemen submerged a) without re eat mcs ny om Oa 192.5 -6 : 
oe a a 225.0 550.0 716.0 
Sepiadiey st:tilintstenien Some ‘cubic motes. 14.6 82.02 $1.0 
Capacity of trimming tanks, cubic metres, 5.0 20.3, % 24.1 
Capacity of fuel tanks, cubic metres 2.5 46.6 63.6 
Capacity of extra fuel tank, cubic metres Rigd Seek 4 —_ 7 12.5 
Capacity of lubricating oil tanks, eubic metres... .) .. De 567? 4.6 
Maximum surface Parr 6.5 11-12 11-12 
Surface cruising radius, nautical miles... .. .. .. .. 800 at 54 knots | 10,000.at 7 knots | 8000 at 8 knots 
Number of cells and type of battery. .. 2. -:0 ess ..| 2% 56; 18 MAS} 2 x 62; 26 MAS| 2 x62; 32 MAS 
ity of for ten hours, ampére-hours eters ; 2700 4800 5900 
ere ieee See meee, i es GEE es 5.0 gg Mi so 
um cruising radius, submerged, at 4 knots, nautical miles —- we ; 
do. at 3 knots, nautical miles _— 92 : mi OB 
Torpedo armament, maximum equipment’... .- 6 4+ «6 ead 2 bow tubes 2 midship tubes 
wee! 1 stern tube pores pray 
ait 1 r 
a me liom 
Mines, maximum number carried per 12+ ‘18 s 14 
Qeme. .65 we) n94 -+|One genchine gun One 3. 4in. One 4. lin. 
Rounds of ammunition . 100 170 
Com: t mee : 16 28 32 
Maximum | of submersion, metres ° 50 50 75 
Time requi to dive te depth of 9 m., seconds 30 40 45 
Total cost of boat complete «* . £35,000 £85,000 £150,000 














very effective, but it soon became evident that 
better offensive qualities were needed. ‘‘ When the 
C-I. boats were designed,” adds Dr. Werner, “‘-we 
were still reckoning on’a short war, the end being 
anticipated for the’ autumn of 1915 at latest. But 
by the time they were finished: the situation hed’ 
undergone a change, and it began to dawn upon us 
that we were confronting @ struggle the end of which 
no one could foresee.” 

Consequently, the Naval Board was ordered to 
draw up plans for an improved submarine minelayer, 
known as the “ C-II.”’ class.’ This was a vessel of 
much greater power, possessing, in addition to its 
mines, @ gun and torpedo armament, and having 
almost twice as much surface speed: It was fitted 
with two engines of 500 to 600 horse-power com- 
bined; three torpedo tubes, one 3.4in. quick-firing 





plates for which are difficult to manufacture, while 
the pressure hull'plating of double-hulled boats has 
only @ single curve. Any abbreviation of the building 
period due to the simpler diving arrangements would 
thus have been nullified by the difficult 0 and tedious 
manufacture of double-curved surface plates. More- 
over; the larger radius of action would ‘still be an 
important point ip fevour of the double-skinned type 
of boat. 

As to the service pecord of the “‘ C-IIL.” type, Dr. 
Werner writes: ‘‘'The boats stood the test of active 
war service satisfactorily. No fault was to be found 
with the seaworthiness, submerging , trimming 
or manceuvring qualities of the type. Considering 
the remarkable powers of offence, the speed’ attained 
—11} to 12 knots—was relatively high. Notwith- 
standing their small displacement, these boats wers 


Taste Il.— Weights and Percentages of Displacement. 























Class U C-L. Class U C-Il. Class U C-III. 
Tons. Per cent. Tons. Per cent. Tons, | Percent. 

Hull... 81.25 46.0 182.1 “= —? Pay 
Machinery oe Se 40.50 22.9 111.3 26. * - 
Torpedo equipment _— _ 14.7 3.5 14.1 3.0 
Gun equipment ar —_ 4.2 1.0 10.7 2.3 
Mine equipment or ie ee Se 14.0 7.9 14.67 3.5 12.1 2.5 
Fittings So aa| 6.8 1.6 5.5 1,1 
8 and lubricating 0 oil « eet] 5.8 1.4 6.5 1.4 
and stores .. Sie nage. Weert 15.5 8.7 — - a= — 
Water RS ee a ee emerge: « } , 11.7 2.75 13:3 4 2.6 
Fuel, normal .. . Be . 41.0 9.25 56.8 11.6 
Ballast and reserves 25.75 14,5 24.7 6.0 13.3 2.7 
177.0 100.0 417.0 100.0 480.0 100.0 














gun and chutes containing eighteen mines. It could 
therefore carry out attacks either with gun or torpedo, 
besides laying mines in enemy waters. The principal 
details of the new class are given in Table I. As 
practically the entire forepart of the vessel was taken 
up by the mine chutes, it was necessary to place two 
torpedo tubes’ on the ide of the hull, the third 
being built in at the stern..-The position of these 
outboard tubes was abreast of the foremost mine 
chutes. In that position they caused no undue 
irregularity in the lines of the boat parallel to the 
axis, and were so placed as to permit them to be used 
when the vessel’ was awash or submerged. 

ecteegpe the difference between “‘ C-I.” and 
‘“*C-II.” was very great, since the former was built 
with a single. hull, and the latter witha double. hull. 
In the ease of “C-I.” a single hull was dictated by 
the conditions of rail transport, as explained above. 





Moreover, the provision of space for t he mine tubes 





found to have a radius of action which permitted 
them to cireumnavigaté the British Isles and to 
cruise in the Atlantic as far afield as the coast of 
Morocco. could voyage from Kiel to Pola 
without replenishing their fuel. But they developed 
two defects which led to a change of design, when, at 
a later date, a further demand fer minelayers arose. 

“The first defect was the wetness of the bridge, 
which was often awash when the boat was running at 
@ good speed. This defect was due to the high fore- 
castle and the projection of the outboard beam 
torpedo tubes. The other drawback was the bad 
situation of the gun, which, placed as it was between 
the break of the forecastle and the conning tower, 
was easily flooded. These were serious military 
disabilities, which not only made it bes rie to observe 
and identify enemy ships, but the accuracy 
of gun practice as well. owatibin. wd least of ail 
@ submarine, is ever perfect, bas must always be b 
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compromise with defects of major or minoF impor- 
tance. The faults of the “C-II” type, as describ 

above, were particularly tikathesihal becatise they 
happened to interfere with the routine and comfort 
of those on board, and thus induced more criticism 
than would have been evoked by really serioys and 
Dic ra defects, such as inadequate spéed’ oF 
stability.” a dey bp : 

In the “ C-If1.” class—third ‘and last of the coastal 
mine-laying type—the interior arrangements and 
general design of the preceding class were retained, 
but modifications were made in the outward form 
to avoid the defects revealed by experience. The 
designs of this class were drawn up by Blohm and 
Voss, in collaboration with the Imperial Dockyard 
at Danzig, and with the exception of three built 
by the Weser Co , all the “ C-ITT.” boats were 
constructed at these.two establishments. In these 
vessels the hull sheers gradually towards the bows, 
thus avoiding a break in the forecastle and the 
resultant flooding of the gun position and bridge. 
The gun itself has a higher command, and.the.torpeda, 
tubes are placed much further aft, where the spray 
generated by them cannot interfere with persons on 
the bridge. 

But a certain price had to be paid for these modi- 
fications. In their new position the torpedo tubes 
could not well be placed parallel with the longitudinal 
axis of the boat, but had to be set at aslightly diverg- 
ing angle’* They therefore constitute an ‘obstruction 
which is unfavourable for speed when the boat is 
submerged. The raising of the forecastle meant a 
considerable increase in the submerged displacement, 
while the position of the torpedo tubes much enlarged 
the midship section. All these factors tended to 
reduce speed, and the; boats proved, in fact, less 
speedy than their forerunners. By placing the 
torpedo tubes further aft, the bridge was freed from 
spray. On the other hand, it was found that when the 
boat was travelling with a sea four points on the beam, 
dazzling lines of foam were formed at the caps of the 
torpedo tubes, and the boat was thus rendered more 
visible. ‘This was @ grave military disadvantage. 

In other respects, too, thé “ C—III.”’ boats were dis- 
appointing. Owing to ‘the éxtreme vigilance of the 
Allies’ patrels near the coasts of Britain and France, 
it became a matter of; urgent necessity that. the 
German submarines should be ‘able to dive at the 
shortest notice. In constructing the gear for flooding 
and blowing the ballast tanks, the designers had 
aimed at a flooding period of twenty seconds—ten 
seconds less than that of the “‘ C-IT.” class. This 
period was found to be practicable, but the actual 
time required to pass from surface trim to the depth 
necessary to carry out @ submerged attack remained 
the same, viz., forty-five to fifty seconds. Thus the 
time gained in flooding the ballast tanks was equalised 
by the extra time needed io flood the open super- 
structure forward. i 

In spite of the considerable increase in subnierged 
displacement, the “‘C-IIL.”’ boats had excellent 
qualities ; being sufficiently fast, good sea boats, and 
having a wide radius of action. To compensate for 
the reduction of their mine capacity from eighteen 
to fourteen, they mounted a 4. lin. quick-firing gun, 
with an increased supply of ammunition. While 
both the speed and stability when submerged were 
somewhat impaired, the cruising endurance in that 
condition was maintained at the same. figure by 
enlarging the battery cells, the number of plates being 
increased from twenty-six to thirty-two. 








The New Railway Statistics. 


As stated in our last issue, all British railways have, 
as from January Ist, adopted standard statistics as 
to (a) engine mileage and engine hours ; (6) net ton- 
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ton-milé’ figures”are being ‘compiled in the Railway 
Clearing House from returns sent in from the stations. 
The stations give only the déstination, route, and 
weight ; the ring House takes out the ton-miles 
statistics, which aré then stimmariséd for each com- 


pany and the total is sent to the Ministry. 


TABLE I. Average ‘Gootls Train Loads ‘and Lengths of Hawt for 
ete the Four Weeks Ended February lst, 1920. 


Average A length of haul. 
Railway goods General coke Other 
company. train mer- so, minerals. Total 
load. chandise. ap 
Tons. Miles:’ Miles. Miles. Miles. 
England and Wales— 
Great Central «> 174.15... 43.21 ., 83.15, 36,57... 35.94 
Great Eastern. .. 102.58 ., 46,99... 65.88... 44.78... 53.30 
Gre&t Northern ,. 156.36 .. 60.33 ., 41.93 .. 34.40... 45.89 
Great Western .. 143.43... 73.42). 39.82... 49.79... 48.76 
Le and: Yooro. 5) 0s 289.08... 87.12 2, 19,96., | 22.61 .. 25086 
L. and N.W... .. 140.35.. 70.70.., 28.23... 43,14.. 43.55 
and 8.W... . ... 102.93 .. 53.06. 37.70... 38.93 .. 44.74 
and 8.0. -. 88.73... 37-05 .. 35.98 22 25220 .. 33.85 
Midland... .. .. 145.11.. 70.58.. 52.67.. 38.38 .. 54.11 
North-Eastern .. 154.81 .. 57.53... 24.32... 30.66... 32.25 
} North Staffs. eo. 90.70.. 21.51... 12.27.. 18.52... 16.39 
S.E.andC. .. .. 105.63 .. 37.10.. 30.69.. 28.58 .. 32.53 
Taff Vale... - 144.49... 12.66 .. 12.93... 11.84.. 12.89 
Scotland— 
Caledonian .. .. 105.81 .. 54.43... 15.95 .. 44.51 .. 33.19 
w and S.W. 93:42... 44:86.. 20.06... 30.24 ., 28.69 
N iti +: 103.16 .. 57:04... 24249... 28.91... 33.87 
*All railways in Great 
Britain’: .;° .:°132:38.. 91.24.. 49:79 5! 50°84 .. 55.73 
* Covers all railways constructed to standard gauge. 
N.B.—The railway companies have notified that the foregoin; 
figures are subject to ‘revision. i : ‘ 


Commodity statistics are now furnished on standard 
lines. It was intended fo cover them by ‘a special 
table in the new form of accounts introduced. by 
the Act. of 1911, but each company: chose to return 
only those items which it thought fit. Under the 
hew arrangement there are seventy-two commodities, 
and once a year each one will be covered for a four- 
week period. For each period of four weeks through- 
out the year six commodities will be dealt with. For 
example, for the current. four weeks from March 28th 
to April 25th the stations are recording the traffic in 
(1) builders’ implements, (2) gravel, (3) ores other 
than iron ore, (4) potatoes, (5) carrots, turnips, and 
mangel-wurzel, and (6) other vegetables than (4) 
and (5). The stations send to the Clearing House a 
separate return for each of the six classes of traffic 
dispatched during the four weeks, showing the 
destination, route, tons, and gross receipts. 
Clearing House adds the mileage and compiles for 
the Ministry particulars in respect to each of the 
selected commodities, showing the tonnage, net ton- 
miles, gross receipts, average gross receipts per ton, 
and average gross receipts per net ton-mile. In 
addition to the seventy-two commodities for which 
ton-mi figures are to be got out. once @ year, 
there are forty-five commodities of which the tonnage 
and gross receipts, but not the mileage, will be got 
out for every four-week period. Lastly, there are the 
wagon mile returns. The guard of every goods train 
has a “journal” or time sheet. This journal now 
shows the number of loaded and.of empty wagons 
between each point at which the composition of the 
train is altered. In the company’s statistical depart- 
ment the mileage between each point is added and 
the result gives the loaded and empty wagon miles. 
For example, a Lancashire and Yorkshire train with 
forty-one loaded and fourteen empty wagons running 
the six miles between Sowerby Bridge and Brighouse 
furnished 246 loaded wagon miles and 84 empty 
wagon miles. Each company compiles for every four- 
week period a return of the loaded wagon miles, empty 
wagon miles, and total wagon miles. 

TaBLeE Il.—Train Miles per Train Hour and per Engine Hour 
for the Four Weeks Ended February 1st, 1920. 
Coaching traffic. Goods traffic. 
Railway Trainmiles Train miles Train miles Train miles 
company. —_——per _ per _ per per 
train hour. engine hour. train hour. enginehour 
Miles Mil Miles. 





miles; (c) commodity traffics; (d) wagon milés. oe 

For the present passenger mileage figures are not being | England and Wales— 

dealt with ; they are of lesser importance and can be Gone Central 35-38 : ne 5.0 2.98 { 
readily introduced later. The returns are being com- Eastern “PB. 9. . . 
piled in four-weekly periods. The first period was] Greet Western .. 12.97 ©. 9.80... 6.62 .. 3.80 
for the four weeks ended at midnight on ween Loy. - a 11.95 9.20 498 1 
February Ist. Engine mileage figures’ were ady -W... « : . . . 

in use, but have now been amplified, e.g., work for ete ; 4-4 e _ we re} 
the companies’ own perenne ae ors Midiand.. .. .. 12.69 .. 9.96 7.16 3.50 
ri and wagon engineering—is to shown, North-Eastern .. 13.21 .. 10.56 8.09 3.08 
aan spent in shunting is converted into miles on an Ly ge org eto 5 +4 a os 
agreed basis. The engine-hour return is, however, Taff Vale pasa nae 7.32 6.25 294 

@ new one in this country. It shows coaching and|  . una 

freight, week-days and Sundays, coaching shunting jan .. .. 14.33 9.90 .. 10.15 3.62 
and freight shunting and the time “in traffic ” and and §.W. 13.00 9.37 ©. 11.28 4.17 
on “ locomotive duties.” The latter covers the time an ener + 11.75 9.34 7.97 3.32 
spent in the preparation and disposal of the locomo-| “Great Britain -. 13.10 .. 10.02 ,. 7.29... 3.07 
tive and in performing necessary locomotive duties © Covers all rail structed to standard gauge. 
when “in traffic.’ The ton-mileage figures are : - . ! 
grouped under four heads :—(1) Local forwarded, Goods Train Receipts and Receipte per Ton-mile. 
(2) foreign forwarded, (3) foreign received, and (4) J aang — Receipts 
transit or through-through traffic—the last is neither (27 working Po gn ae 
forwarded nor received, but passes over the system days). oer, an 
in transit from one system to another, é.g., over the 3 ence. 
North-Eastern from the Great Northern to the North nee ts ge sor 8,789,045 .. 7,818,284 .. 1276 
British. These four heads are subdivided as’ to aT edlinctinn “aah 

(a) merchandise, (6) other mre i.e., Perce aay delivery) Ha soy 02920 -+ 7,068,996 .. ae 
other than coal, coke, and patent fuel, (c) ¢ coke, verage wagon ways in Great Britain e 
and patent fuel, also subdivided as to (d) revenue | Seon sar tan nn) Sense for four weeks ended February let, 





traffic, (e) Government free traffic, and (f) free 
hauled, i.e., for the companies’ own purposes. The 





The | used 





N.B.—The railway companies have notified that, the foregoing 
figures are subject to revision. 








ee be above particulars it will be 
possible for the operating officer to measure correctly 
what his transportation is costing. The engine hours 
will show the proportion of time the locomotives are 
idle; by dividing the hours “in traffic,” i.e., the train 
hours, into the engine mileage, 1.¢., the train mileage, 
there is known the mileage per train hour, and by 
dividing’the train mileage by the total hours on duty, 
é.e., the engine hours, the train miles per engine hour 
is obtained. The. commodity figures will not only 
show the average receipt. per ton, but the average 
distance each commodity moves. The latter item will 
be of national interest and of considerable assistance 
in determining the rates to be charged. The wagon 
miles show the relation between empty and loaded 
wagons, and in conjunction: with the ton-miles they 
show the average wagon load, whilst with the engine 
hours they show the work done by the locomotives ; 
the average time wagons are in use loaded and empty ; 
the average miles: per wagon per annum; and the 
average number of loaded and of empty wagons can 
also be found. 

It may be added that the statistics relating to the 
principal railways will be summarised by the Minister 
of Transport and-circulated to the general managers 
eoncerned, . The first returns, which cover the four 
weeks ended Sunday, February ist, are given in the 
accompanying tables. 

The footnote as to revision which is appended to 
these tables should be noted. It is possible'that even 
nowall the companies have not made their returns 
on the same basis. The last line in the first table is 
not,we believe; the average for the companies. indi- 
vidually over their own lines, but for the whole 
journey over one, two, three or more systems. 








Floors for Railway Under-bridges. 


(By @ Correspondent.) 
No. IL.* 


Inv a previous article on this subject we dealt with 
— A and B. In this articlé we will deal with Types 
D, together with longitudinal girder and ferro-con- 
crete types of floors. Types Cand D are for double-line 
bridges having a central main girder.. The floors for these 
are very similar in design to several shown under Type A, 
but on reference to the type sections given in the previous 
article it will be seen that the dimensions between the 
main girders vary. The longitudinal girder type is much 
on some railways, and is quite economical, but 
greater head room is generally required. 

With reference to its cost, it must be remembered that 
the longitudinal girders take the place of the main and 
cross girders in the other types, and that the outside or 
poveet girder can be of lighter section. It should again 

noted that the cost per super foot of the various floors 
in based on pre-war prices. 

Type C, Fig. 12.-_Floor of joists, 15in. by 6in. by 59 Ib., 
3ft. centres, jack arches and concrete. To give the neces- 
sary area of steel, a 9in. by fin. plate is riveted to the top 
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and bottom flange of the joist. This also gives the width 
necessary to build the 44in. arch. 


Weight, inclusive of permanent 
WOY 3.. ie wed Dae ae =-28 Cwh per super 
; foot 
Depth of construction. «+, Sft. Zin, 





* No. I. appeared April 16th. 








‘Aram 93) 1990 












m Weight and volume of materials, in one bay, for com- 





puting the cost :— 
Steel in joist and plates 8.3 cwt. 
Brickwork in jack arch 5-¢.'yds 
Cement concrete backing . le, yd. 
Fine’cement concrete springers «9 eft. 
fin: asphalt... ..;. 3.6 sq. yds, 


2in. Sie cemnint qumatone covering 3.6 sq. yds. 


The blue brick facing is not given separately, the extra 
ded to the brickwork in jack arch. 


cost being ad 
Cost of floor... 5s. 84d. per super foot 





ao 


“Weight and volume of materials, in one bay, ‘for com- 
puting the cost :— 


Steel in joist and plates” ... 12.5 ewt.: 

Brickwork in jack arch -6 ¢. yds. 

Cement concrete backing :..~ . 1.23 c. yds 

Fine cement concrete sp ers... 1.1 it. 

2in. fine coment concréteé) i 442 sq. yas? . 

jin. asphalt 4,42 sq. yds. 
Cost of floor .\)' 6b 44. per super foot 





Type D, see Figs. 12 and 13.—Similar type to the last, 






and the timber cut to allow of the water ‘going through, 

depth of construction bé increased ‘a little, the 

longitudinal ‘timber can rest on : which answer 

floor shown—=see Fig, 

15—is sui for a clear spew eh Oeiter: thick in nearly 
the maximum for this type of floor... 


Weight, — _ as ne ama 


wey" ae -98- ewt.* per 
super foot 
Dépth of construction av lft. 10in. 


_ Weight and volume of materials, complete in one bay, 
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Type CO, Fig. 13.—Floor of similar construction to above, 
but with the joists spaced 4ft. apart. In this case, owing 
to the increased dead load, the joists are increased to 
16in. by 6in. by 621b., with additional flange plates of 
the same section as before, 9in. by fin. 


Weight, inclusive of Mercere 
way «.. -- «» 2,6 ewt. per super 
foot 


3ft. 3in. 


Depth of construction 


Fig 17. 


~~ 


Rail Level 








Section thro: 


2" } Asphalt $< ; 





but with 18in. by 7in. by 75 lb. joists and 9in. by #in. 
flange plates, spaced 4ft. centres. 


Weight, inciusive of reer 


way . 2.63 ewt.;: per 
super foot 
Depth of construction 3ft. 5in, 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 






8%6's x35Ibs. Joist 





Floor. Fig, 16% 
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carrying one _ of rails, for Ain the cost :— 


Steel in ers, floor plates, &c... 9.93 tons 
Oak ayers -. 46. ft. 
ee 138. 3d. per super foot | 
Longitudinal Girder Type. —The floor, Fj ies. 16 and 16a, is 
suitable for a bridge of 30ft. single.line....A 


light parapet. and wooden footway can ‘oo attached to 
the outside girder, The floor joists are.of 8in. by 6in. 





by 365 Ib. section; spaced 2ft. centres, and filled between and 
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Flange 2 [Sk Yo" 


} THe Enoineen’ 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Steel in joist and plates 8.6 cwt. 
Brickwork in jack arch .64 c. yds, 
Cement concrete backing ... 1,2. yds, 
Fine cement concrete springers... .9 c. it. 

‘ fin. asphalt .. ots 4.8 sq. yds, 


2in, fine cement conerete covering 4.8 sq. yds 
Cost of floor... 4s. 10d. per super foot 


Type C, Fig. 14.—Floor of 2ft. by $in. steel troughing, 
weighing 42.411b. per square foot, inclusive of cover 
plates. The. troughs are filled in with cement concrete 
and covered with | fin. asphalt and 2in. fine cement con- 
crete. 


Weight, pacacia of permenant 
WOE: ccviiicre se 


2 cwt. per super 
foot 
2ft. 6in. 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Steel tro * 
Cement concrete filling 
fin. asphalt . 3 -. 2.4 8q. yds. 
2in. fine cement-concrete eovering 2.4 sq. yds. 
Cost of floor... 6s. 84d. per super foot 


This is a Very useful type of floor to use where the 
depth of construction is limited, ‘but a comparison with 
the two previous types will show that itis more costly, 
and the costof:maintenance would be higher. 

Type D,, see Figs. 12 and 13,—Floor of jack arch con- 
oe . by joists. The joists are of 16in. 

y Gin. by . Section, with @ Sin, ate and 
bottom, spared. 3ft. centres. 7 _ Papen 


bn se oe of Bo pe 


Depth of construction 


8.2 ewt. 
-4 ¢. yds. 





way a eee 0 2.82" owt. per 
super foot 
De of construction 3ft. 3}in. 
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Steel in joist and plates... 12.25 ewt. 
Brickwork in jack arch -8 ce. yds, 
Cement concrete backing . 1.38 c. yds 
Fine cement concrete springers.. l.le. ft. 
Zin. asphalt . : 5.9 sq. yds. 
2in. fine cement conerete covering 5.9 sq. yds. 


Y2" web at ends 
Ye"web at centre 
Web plate 2-6" deep 
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Flanges 1-4" wide 
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around with conerete.. Expanded metal is used to give 
an additional key to the concrete where it passes under- 
neath the joists.. The usual asphalt and concrete covering 
is provided. The permanent way is carried on longitu- 
dinal timbers, with cross. transomes and tie bolts. Side 
movement of the timbers is prevented by the use of 


Cost of floor... 5s. 2d. per super foot packings. wedged between the. concrete wall and the 
Longitudinal Steel Trough T'ype.—This floor consists of | timber. The camber of.the bridge, together with an 
EN. Rail bey et: 














—3'I" Const? —+ 


r 


“Tne Enoween” 


trough girders of built-up section, and is often used where 
the depth of construction available is extremely limited, 
but is not economical from a maintenance point of view. 
The rails are carried on longitudinal ‘timbers, laid in the 
trough formed by the girders, ‘the timbers being kept in 
position by wedges or bolts. When bolts are used they 
are threaded at both ends and pass through both the steel 
webs_and the timber, with nuts and washers either side 
of the timber: and outside.nuts next, the, we bs; 








Drainage 
holes are provided in the troughs at Soleskts intervals, 







Fig. 19 


"Rods. 4'Centres 
Every Third Rod Cranked up 





} 
tirrups 4 Rods, Staggered. 


N°? 4. iz Rods. 


Swain Sc 


additional fall to the concrete floor, would be sufficient for 
drainage purposes, the of the timber transomes 
being cut to allow the water to get away. The cost given 
is for the whole of the section shown, with the exception 
of the main longitudinal girders and the connections to 
them. 

Weight, inclusive of —— 


ways, 
Depth of construction 


1, 7 ewt. per super 
foot 
2ft. Spin. 
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Welahs snd ‘wolame sot; maetociols, $n. oun beg. beowees no means exhausta the subject, it, ie hoped that those 
the cross joists, for computing the cost :— , | taken will be of in getting out approximate estimates. 
Steel in joist. . : 14 tons The dra’ — should also be of help to those who have not 
Steel in bolts; straps, &e... i. Bib. > had years! of experience in bridge design. 
' 120 .2 71.9 sq. yds. 
sw Senay my “AP Vet a9 inte : 
tering to ditto. a... «so 1.7 sq.iydsy 
jin. copbals, horizontal nh ae Coal Conservation in the United 
asphalt, verti : - 22 sq. yds. 
2in. fine cement concrete covering 1.7 rs yds. Kingdom.* 


Cost of floor .. 3s. 10d. per super foot. 
Longitudinal Girder Type. —This floor, Fig. 17, is suit- 
able for a span of 30ft. It has built-up girders, 2ft. 4in. 
webs, and I5in. flanges, at 4ft. 6in. centres, with | jin. 
buckled plates between. For the purpose of calculation, 
it is assumed that the permanent way could be slewed so 
as to impose on any one girder @pproximately half the 
live load. The jin. buckled plates are 4ft. 6in< a 
and dip towards the centre, where a l}in. drainage hole 
snl have 8 At the joints the plates are level across, 
have a 6in. A sin. 
king riveted to th 
Langa Pa theigindete axe mails ap 
i5in. wide, and a top nae. 9in> wide and jin. ick. 
This difference in the width of the top plate gives a margin 
of 3in. for fixing the jin. floor plates. To give additional 
stiffness to the floor, cross bracing angles of 2}in. by 2}in. 
by jin. section are riveted to the gusset plates, along the 
girders, about three pairs per bay. The usual asphalt 
and fine cement concrete covering is laid over the flooring. 
This type of floor allows of the ordinary permanent way 
and ballasting being used. 


Weight, dewstg of Rarmenent 


Way .. 1.75 cwt. per 
super foot: 
Depth of construction b's 4ft. l}in. 


Weight and volume of materials, in one bay, under 
single track, for computing the eost :— 


Steelin girder . 7.73 tons 
Steel in floor plates a ‘and. “angle 
bracing -. 3.29 tons 
fin. asphalt — 3 : 35.2 sq. yds. 
2in. fine cement concrete covering 35.2 sq. yds. 
Cost of floor .. 12s. 84d. per super foot 


The next type of id Fig. 18—was taken from 
an actual bridge built several years ago, and has only been 
put in to show the comparison between old and new types 
of bridge floor construction. It is hardly necessary to 
add that this of floor is practically obsolete—at any 
rate, for first bridges. The longitudinal girders 
placed directly under the rails are suitable for a 30ft. span, 
and carry a floor consisting of Barlow’s rails instead of 
plates. The rails, of approximately 26 lb. per super feet, 
are continuous over the width of the bridge, and make a 
stiff floor, being riveted to the top flanges of the girders. 

Weight, inclusive of ae rag 
oes. s s -- 1.63 ‘ewt. per 
super foot 
Depth of construction 4ft. Gin. 

Weight and volume of materials, in one bay, under 

single track, for computing the cost :— 


Steel in girder 3 7.92 tons 
Steel in flooring .. .. 4.2 tons 
Cost of floor... 10s. 9d. per super foot 


The low cost of the floor is due to the fact that no 
concrete or asphalt covering was provided. A fairer com- 
parison would be obtained if they were added, the revised 
figures being then as follows :— 


Weight, inclusive of ‘mn ae 


way .. 2.1 ewt. per super 
foot 
Depth of construction oo ce) 64ft. Sin. 


Weight and volume of materials, in one bay, for com- 
puting the cost :— 


Steel in girder .. .. .. .. 7.92 tons 
Steel in flooring .. .. .. .. 4.2 tons 
Cement concrete filling a 2.26 c. yds. 
#in. asphalt . . 40.6 sq. yds. 


2in. fine cement concrete covering 40.6 sq. yds. 
Cost of floor .. 11s. 8d. per super foot 
In these days of advanced construction, no article of 
this kind would be complete without some reference to 
reinforced conerete. Fig. 19 shows a floor carried out in 
steel and concrete, suitable for a bridge carrying a single 
line of railway or where a centre girder is used. The floor 
has been designed to carry similar loads to one built of 
brick and steel joists or girders, for single line or double 
line with centre girder. The cross beams are 20in. deep, 
12in. wide and 3ft. centres, reinforced with No. 4 l}in. 
diameter rods, 3in. centres, suitably cranked at the ends. 
Shear members of jin. diameter rods are provided, more 
as & key for the concrete than for shear, as the stress is 
under 40 Ib. per square inch. To keep the rods in position 
when concreting, wire ties are used about every 3ft. The 
ficor between the beams is 8in. thick, reinforced with }in. 
diameter rods, 4in. centres, cranked up over the main 
beams and wired to #in. binding rods as shown in the 
figure. To keep the depth of construction within reason- 
able limits, the 2in. fine cement concrete eovering has 
been omitted, and a lin. thickness of asphalt has been used 
instead of the more usual thickness of ?in. The concrete is 
a 4 to 1 mixture, and nowhere is there a less covering to the 
steel than of lin. 
Weight, inclusive of PEROT 
May al Say Ssh -- 2.13 ewt. per 
super foot 


Depth of construction 3ft. lin. 
Weight and volume of materials, in one bay, for com- 
puting the cost :— : 
3.7 cwt. 


Steel in rods, wire hoops, &c. .. 
Cement concrete in beams and 
MOB tices readcasiines wit ieee 
lin. asphalt . 5.34 sq. yds. 
Shuttering .. 9 sq. yds. 
Cost of floor . 3s. 53d. per super foot 


by wnidefelio of the feet plate. the} 


By Sir DUGALD CLERK, K.B.E., F.R.S8., M. Inst. C.E, 

Our present industrial civilisation depends upon 
our supplies of fuel and motive power, and without 
coal, oi] and motive power it would be impossible to 
support in comparative comfort our population of 
46 millions. ,A return to the agricultural civilisation 
of 1750 would require the reduction of our numbers 
to one-third. This would be necessary if coal failed 
us orbecame unduly arene 

The. coal raised in 1913-was approximately 287.4 
million tons; “but of that, 189.1 million were retained 
and consumed here, the balance of 98.3 millions were 
exported, partly to supply bunker coal for our ships 
and partly to other nations to pay for commodities 
and services imported and rendered to us. 

The total coal reserves at 2 per cent. per annum 
increase would be exhausted in about 250 years ; but 
long before that time fuel would be so expensive that 
we should be hardly pressed to maintain the existing 
population—we should have arrived at a stage of 
stationary or receding numbers. It is accordingly 
of the utmost importance to study the engineering 
problems arising under the changed conditions. 

The work of the engineer may be applied to extend 
the period of our present prosperity by reducing the 
total fuel consumption or by increasing the means of 
existence more rapidly, and so increasing the power of 
supporting “a larger population for a shorter term. 

The Coal Conservation Committee under the 
chairmanship of Lord Haldane arrived at the con- 
clusion that 80 million tons of coal were consumed in 
this country in 1917 for the production of ‘power, 
including railways; they considered that only 25 
millions would be required if the whole of the existing 
steam engines in separate factories, and the steam 
locomotives: on railways were replaced by a great 
general system of electrical generation and distri- 
bution. For this purpose many of the existing elec- 
tricity generating stations were to be purchased by 
the State, and large turbo-electric stations established 
at about sixteen centres were to be erected and their 
mains so linked up as to cover the country with a net- 
work capable of supplying our whole power needs by 
electric motors. By this scheme the Committee 

ted to save 55 million tons of coal on power 
only, or to generate continuously 15 million horse- 
power in addition to the 15 million now required by 
factories and railways. 

If this be true, the super-stations would certainly 
justify their existence. But is the scheme well 
founded ? Are the facts dealt with by the Coal 
Conservation Committee such as to justify the sweep- 
ing conclusions arrived at ? Many competent elec- 
tricians and most capable motive power engineers 
have the gravest doubt as to the accuracy of the data 
presented and as to the outcome of the ambitious 
scheme advocated. 

The report assumes an approximate knowledge of 
four values :— 

(1) The amount of coal used in the United Kingdom 
for the production of power-only. 

(2) The amount of mechanical or electrical energy 
produced from this coal and used in driving work- 
shops, mills, factories, electrical generation and rail- 
ways by steam engines, reciprocating and turbine. 

(3) Assumed—calculated from (1) and (2)—con- 
sumption of coal per brake horse hour at present. 

(4) Possible reduction of total consumption of coal 
by the proposed super-stations. 

With regard to (1), an attempt is made to arrive at 
this value in Appendix A, p. 23, of Final Report, by 
consideration of the values returned in the census of 
production for 1907. The conclusion is that in 1907 
the estimated coal consumption in industry, including 
mining, was approximately 70 million tons. It is 
assumed that only 75 per cent. of the total coal is 
used for power production in industry, that is, 52.5 
million tons. If railways be included the total con- 
sumption is stated to be at least 65 million tons. 

In the list of purposes requiring the reduction by 
25 per cent. above no allowance appears to be made 
for the large amounts of steam consumed in factories 
and-mines for heating and general technical processes 
in industries like dyeing, bleaching, calico printing, 
tanning, hat manufacture, chemical trades, heating 
premises and others. Mr. Brownlie considers that the 
proportion of steam so included in power production 
is from 20 to 30 per cent. of the total. The 65 million 
tons consumed in mining and industry is thus subject 
to a deduction of, say, 25 per cent., and the real value 
for power-producing purposes, including railways, is 
more probably 48.7 million tons. 

With regard to (2), in my opinion the effect of 
calculating by nominal horse-power as the Committee 
did is to reduce the energy output to at least 70 per 
_— of the probable total energy. On this view the 

total horse-power hours in 1907 were more probably 


no million = 20,987 million horkeqporjae hours. 








This is dhe lant typo of floor +6 be taken, and concludes 
the article. Although the types of bridge floors given by 


inst. C.E. The “ James Forrest ” Lecture, 1920, Abstract. 
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With regard to, (3), ), my. es of the total 
consumption ue (1) during 1907 for. steam tative 
power only, including railways, as_ » is 48.7 


million tons, deducting for railways 12. millions 
we get 48.7 — 12.5 = 36,2 millions, and that under 
(2) total energy output: 20,987. million horse-power 
hours.» The coal consumption per horse-power hour 
is therefore 
36.2 « 2240 
20,987 

The Committee arrived at 5 Ib., and pointed to the 
fact that Sir George Beilby had ‘adopted that value 
also no less than seventeen years ago. 

At the time when the Coal Conservation Sub- 
Committee issued its interim report, April, 1917, no 
data existed giving the average consumption of coal 
for electrical generation. Fortunately, the establish. 
ment of the Coal Controller led to a thorough examin- 
ation of the output, and coal consumption of the 
electricity generating stations of the country, and on 
January 27th, 1919, Mr. D. Wilson, the Technical 
Adviser to the Coal Controller, gave the fuel and 
power data of the whole of the electricity supply 
undertakings of the United om. utilising coal 
for the year.endifig March 31st, 1918) From this it 
appears that there he 421 such undertakings which 
generated in the.year 4674 million Board of Trade 
units on an average consumption-of 3.47 Ib. of coal 
per Board: of Trade @lectrical unit, or 2,591b. per 
electrical horse-power hour. We have thus accurate 
knowledge of the fuel consumption of at least 10 per 
cent. of the whole power of the country. 

The textile trades are large power consumers, and 
their reciprocating steam engines are highly econo- 
mical. We have no complete account of the whole 
motive power of the industry, but we have the results 
of careful tests made by competent and independent 
authority, and from an examination of them it would 
appear that 2.5 lb. per brake horse-power is a very 
probable figure for the textile industry. 

From an examination by Mr. Brownlie of 100 typical 
colliery steam boiler plants it appears that they 
give 5.441b. of water per po of coal. If we 
assume that the colliery engines require 30 Ib. of steam 
per brake horse-power hour because of the nature of 
their work, then the average coal consumption for 
the collieries per brake horse-power hour is 5.5 Ib. of 
coal. ing engines for mines, however, are highly 
economical and consume about 2 Ib. of coal per pump 
horse-power hour. 

Rolling mill engines used in iron, steel and other 
metal industries were somewhat extravagant in fuel 
consumption; in former days 101b. of coal per 
brake horse-power hour was common. Recent 
improvements for exhaust steam recovery and the 
introduction of steam-driven electrical drive has 
greatly improved on this consumption, so that 3 Ib. 
of coal per brake horse-power hour is not uncommon. 
It only remains to discuss the case of small high- 
pressure non-condensing “engines.driving small fac- 
tories and separate machines. oe Tn these engines 5 lb. 
of coal per brake horse-power hour is required. 

To arrive at an approximate average for the whole 
country by consideration of separate typical tests 
it is further necessary to study the distribution of the 
total steam power of the country among the different 
engines of greater and less economy. When this is 
done it is possible to estimate the average coal con- 
sumption for steam power in the whole country as 
follows :— 


= 3.9 Ib. nearly, 


Mining and + meat 26.0 x 5.5 = 143.0 

Iron, steel as -- 20.6x 4.0=— 82.4 

Tonthe teedeo oe ce ee 20.38 X 2.6== 58.0 

Public utility -» 18.6 2.6 =— 48.2 

Other purposes ., 14.6 x 5.0= 73.0 
100.0 404.6, say, 405 


Then the average for the United Kingdom is— 


i 4.05 Ib. of coal per brake horse-power hour, 
I have thus arrived at two values. The first is 3.9 lb. 
of coal per brake horse-power, estimated on census 
of production data corrected by allowing for steam 
production other than for motive power and for error 
in total horse-power hours as determined by the Coal 
Conservation Committee due to allowance necessary 
for ratio between developed and nominal power. 

The second value is 4.05 Ib. of coal per brake horse- 
power hour, and this is estimated by considering the 
average of many typical steam engines. The agree- 
ment is close. 

With regard to (4), which considers the possible 
reduction of total coal consumption by the proposed 
super-stations, taking all the facts into consideration 
and assuming electricity in the future to be used for 
the generation of power and light only, I find that a 
reduction to 1.561b. of coal per brake horse-power 
hour would give @ possible saving of not more than 
374 million tons of coal annum. The saving of 
55 million tons mutta Vor the Committee is, in 
my opinion, based. on fallacious reasoning. 


Errect or Ustne Execrricrry: ror GENERATING 
Heat on Posstste Coat Economy. 

As has been stated, the foregoing discussion assumes 
that power and light are to be ‘generated, not heat ; 
but the Committee Report clearly intends to generate 
heat alse and to do so with economy superior 
to the existing systems of coal_and gas combustion. 
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The expectation of economy is evidently effected by 
heat supply as well as motive power and light. To 
test this matter it is desirable to consider first the 
question of heat supply by électricity and by coal gas. 


3AS COMPARED WITH ELECTRICITY FOR 
Domestic HEATING. 


I have already discussed for coal gas the thermal 
efficiency of production and distribution of coal gas 
from the heat of the coal used in the process of 
carbonisation to delivery into the gasholder and the 
distribution to the consumer. By comparing’ the 
results obtained by the large London companies and 
many provincial companies, and comparing ‘these 
results with the total coal carbonised in the United 
Kingdom and the total gas produced for a complete 
year’s working, I have arrived at the conclusion that 
the average efficiency of gas production for the king- 
dom is 46 per cent. and the efficiency of distribution 
is 95 per cent., so that the consumer receives at his 
premises 43.6 per cent. of the heat used at the gas- 
works ready to produce that quantity of heat on 
combustion. 

T have also similarly estimated the thermal efficiency 
of the gas in use for domestic and manufacturing pur- 
poses. The main uses are gas fires, boiling and heating 
water, gas cooking by oven and metal heating and 
melting. 

The efficiency of the gas in use is 42 per cent.; that 
is, the final efficiency referred to the heat combustion 
at the gasworks is 43.6 by 0.42 = 18.3 per cent. 

The diagram shows the present efficiencies of pro- 
duction, transmission, and use for gas and electricity 
in the year 1918. 

Electricity ,generated at a fuel consumption of 
1.56 Ib. of coal per electrical horse-power hour gives 
a thermal efficiency of production of 13 per cent. 
That is, of 100 heat units consumed in the boiler 
furnace the equivalent of 13 are generated within the 
central station. The efficiency of transmission for 
short distances is 90 per cent., and the electricity 
consumer receives on his premises 13 x 0.9 = 11.7, 
11.7 per cent. of the heat consumed in the thermo- 
dynamic transformation at the super-station. 

The efficiency of electricity in use for domestic 
and industrial purposes such as electric heating of 
rooms, electric heating and boiling water, and indus- 
trial metal heating and melting, is estimated by me as 
59 per cent. The consumer thus uses in his apparatus 
11.7 x 0.59 = 6.9 per cent. of the heat units con- 
sumed at the generating station. 

For equal heat actually applied to the work, gas 
thus returns 18.3 per cent. of the heat of production, 
distribution and use, while electricity only returns 
6.9 per cent. For equal heat work electricity thus 
comsumes 18.3 + 6.9 = 2.65 times the coal of the 
country to do the same work. How would this fact 
affect the conclusions of the Committee Report ? 

In my opinion, on the facts which I have shown, 
the super-stations will not justify their existence. 
The Government scheme is wrong, and the sweeping 
conclusions arrived at by the Coal Conservation Com- 
mittee are unjustifiable. In other words, there is no 
possibility of saving 55 million tons per annum of the 
fuel of the country by carrying out the full scheme. 
Small fuel savings are possible by limiting the use of 
electricity to light and power, but such savings are 
being rapidly and safely effected by the individualistic 
system of separate power units under which Great 
Britain has led the way for more than one hundred 
years. In so far as electricity displaces gas for heating 
purposes, in so far would the coal consumption of the 
country be increased. 

The Committee also look to considerable displace- 
ment of coal used for domestic purposes by electric 
heating. The average heating efficiencies of coal” as 
used for domestic consumption are not so high as 
gas, but they are higher than electric heating effi- 
ciencies, so that no saving could be effected here by 
the application of the Committee’s views. No heat 
can be saved by electricity here. Are there, then, 
other methods by which the country’s fuel can be 
saved, or increased work obtained from the same 
quantity of fuel ? I shall now discuss this question. 

Methods of Saving Fuel Immediately A pplicable.— 
In considering a general scheme of fuel saving forthe 
United Kingdom it is necessary to take a broader 
view than has been done by the Government Com- 
mittees. Not only should the efficiency for motive 
power be considered, but the whole heating systems 
of the country should be dealt with in order to obtain 
& combined efficiency of heating, lighting and motive 
power; to obtain a broad general view it is thus 
necessary to study not only the distribution of heat, 
light and power by gas and electricity, but also the 
other methods of generating and distributing heat for 
domestic and manufacturing purposes. 

Great ¢ are now in operation throughout the 
gas industry due to the adoption of the thermal unit 
standard for sale and the passing away<of the intrinsic 
illumination standards so long adopted. These changes 
allow of greatly improved thermal efficiencies of 
production and distribution. In a few years the 
majority of gasworks will deliver to the consumer in 
the form of gas 75 per cent. of the whole heat of the 
coal used, and the improvement in gas apparatus, 
construction and design are so great that the efficiency 
of oy of the gas will rise from 42Jper cent. to 55 per 
cent. 

The effect of these two changes will cause the con- 





sumption of coal to be reduced from 10.8 million 
tons per annum to 4.8 million tons giving the same 
service of heat, light and power as at present. If, 
however, the use of gas expands at its present rate a 
double service could be given on 9.6 million tons. If 
we retain the same service we save 6 million tons per 
annum on the gas industry alone. It is evident that 
at the new higher efficiencies of gas it will economise 
the country’s fuel resources to introduce gas to all 
households instead of coal for all purposes where coal 
is at present burned. This involves a very large 
increase of gas consumption and“sale. On the 
assumption of complete displacement of coal in house- 
holds by gas the saving would be one-half. Instead 
of using 35 million tons we should only use 17.5 million 
tons. We save 17.5 million tons on this item. 
Further savings will be made by the rapidly increas- 
ing use of gas for industrial purposes, including many 
varieties of furnace work so well described by Mr, 
Thornton and other able gas appliance engineers. 
Mr. David Brownlie has proved that a steam boiler 
plant run on modern lines under skilled contro] will 





mical manner than they do at present... I welcome the 
of electricity be ikon from the Coal Con- 
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troller’s returns. Electricity is doing good work in 
the conservation of coal. The average consumption 
per brake horse- for the whole country I esti- 


mate at 4 Ib. of coal, but the electrical generation of 
the country has reached the lower figure of 2.6 Ib, per 
brake horse-power hour; it has become as economical 
of fuel as the textile industries. The purpose of 
reducing it still further to 1.51b, and even 1 lb. is 
and commendable, but the Coal Conservation 
ommittee Report advocates a line of advance which 
follows the direction of “ colossal ”’ standardisation 
so characteristic of German ideas and development 
which ultimately brought that country to ruin when 
pitted against the organised individualism of the 
British Empire. 

The report regrets the impossibility of sweeping 
away nearly all existing electricity generating stations 
and all private power producing installations and 
replacing them entirely by super-power stations on 
the assumption that economy can only be found in 


THERMAL EFFICIENCY OF PRODUCTION, DISTRIBUTION, AND 
USE OF GAS AND ELECTRICITY FOR YEAR 1918. 
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“THe ENGINEER” 


give from 75 to 82 per cent. efficiency with ordinary 
steam coals or coke when care is taken to keep the 
plant in good condition. If boiler attendants be 
better trained and masters take some pride in obtain- 
ing best efficiencies, then 60 per cent. of average 
practice could be raised to 75 per cent. The 20 millions 
of tons at present used could be reduced to 16 millions, 
giving a saving of 4 million tons per annum on this 
item. 

The collieries .of the country consume about 
17 million tons per annum on boiler furnaces for 
motive power at an average efficiency of 55.5 per 
cent. If this be raised to 75 per cent. then the coal 


ui > 0.6 = 12.6 million tons. 
The saving here would be 4.4 million tons annually. 
Under this heading I again return to the question of 
improvement in motive power economy. I am in 
complete agreement with the desire of electricians 
to produce motive power and light in a more econo- 


bill becomes 





Swain Se 


that way. The report assumes and states that 
*“* Large generating machines, not less than 20,000 
horse-power, must be used, and they must be erected 
in the best possible position for economical pro- 
duction.” Units. of 50,000; horse-power, are then 
stated to be more advantageous. 


Approximate Steam Ci ion of Modern Turbines, Alier- 
pestticrgare- me Ms A Plants. 


Steam Conditions.—Stop valve pressure, 450 lb. per square inch ; 
stop valve temperature, 750 deg. Fah. (300 deg. Fah. super- 


heat); vacuum, 29in. ( q . 
Electrical Conditions.—Three-phase,- 50 periods: 0.9 power 
factor, say, 11,000 volts. 

Cooling water, 60 deg. Fah. 


a i Full icad cone 
ilowatts. Type. sumption 
Pit wie fotate heen 
10,000 Tandem 3000. 9.0 
40,000 ” 15600 . 8.68 
50,000 be -- 1000 8.84 
70,000 .. .. “~ -. 1000 8.6 
100,000 .. .. ra WAMBO BS 
This notion of the great gain to be expected from 
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very large steam turbines jis quite erroneous, The: 
results to be obtained depend but little on the use of | 


very high powers, as will be seen, from the table on 
page 419 which shows the effect upon economy, of 
increasing turbine dimensions. This table has ,been 
prépared by the most experienced turbine designers. 
From this it is evident that even with the most modern 
plant which can be built an increase in power from 
10,000 kilowatts to 100,000’ kilowatts only reduces 
the steam consumption per kilowatt-hour, from 9Jb. 
to 8.5lb. This table shows clearly the fallacy, of the 
idea that very large stations are required to. produce 
high economies. Tt is a very t error, ae to 
assume, as is done in the Coal Conservation Report, 
that the very large stations are necessary for improv- 
ing the fuel consumptions at present devoted to motive 
power. The present and past exertions of engineers 
is rapidly reducing the fuel consumption of, the 
country per brake horse hour ; the rapidly extending 
use of gas engines, both those consuming towns’ gas, 
producer gas, and 6il fuel, will soon have the effect 
of reducing fuel consumption to the values which are 
the aim of the members of the Committee. - 

The census of production of 1907 rates the internal 
combustion engines of the country as 644,836 horse- 
power. 
bustion engines of the United Kingdom developed iat 
least 1 million horse-power, and it-is to be noted that 
the values given in the Coal Conservation Report’ deal 
in the main with steam motive power ;-a very small 
fraction of the total gas power of the kingdom is 
included. 

The towns’ gas industry at present supplies about 
448,000 brake horse-power of gas engines, or about 
1344 million horse-power hours per annum, at the 
efficiency of 25 per cent. of the heat of the gas trans- 
formed into brake horse-power, and 10.9 per cent: 
referred to the coal consumed at the gasworks. This 
is higher than the present efficiency of electricity 
generation ; electricity gives 6.8 per cent. But with 
the higher gas producing and distribution efficiencies 
referred to the gas of the near future would give 
18.5 per cent. from gasworks to users brake horse- 
power. 

A recent examination by me of the limits of thermal 
efficiency of gas and oil engines shows conclusively 
that 45 per cent. brake horse-power may be obtained 
in the near future. Sir Charles Parsons at the same 
time prepared an estimate of the limiting efficiency 
of the steam turbine as 28 per cent. ; 

Obviously the usé of the internal combustion engine 
will have a great effect in future in increasing the 
power and reducing the fuel consumption required for 
motive power, and this without requiring any depar- 
ture from the individual generation of motive power 
in small units up to 3000 horse-power. The great 
advantage of gas power is that small units such as 
even 50 brake horse-power give efficiencies quite as 
high as that of the larger units of gas and super units 
of electricity. 

So far small gas power driving for factories, whether 
by shaft and belt drive or electric drive from a privaté 


works central station, have been superior in thermal, 


and cost efficiency as compared with any public 
supply from great central ‘electricity generating 
stations. The extension of the small power units, s6 
long as it progresses in free competition with bést 
electricity distribution, tends. to reduce the fuel eon- 
sumption and conserve the fuel resources of the 
country. 

Steam, internal combustion and gas engineers 
welcome the free competition with electricity supply, 
but they consider that, any attempt to erush out the 
smaller power units by a great Government scheme of 
general power production, will act. against the best 
interests of the country, both as to coal.conservation 
and economy in cost. 

There is an enormous field ready ‘for steam, gas, 
and electric power. in. separate units. as well as in 
large, but not too large, central stations. There are 
several points in connection with reciprocating steam 
engines, both condensing and»non-condensing, which 
require consideration, and tend to show how motive 
power and heat supply are at present connected, and 
by their connection lead to economy of fuel. 

In factories large quantities of steam are used for 
many manufacturing and chemical operations. In 
some cases the steam so used is the exhaust from steam 
engines, and in such cases the more economical plan 
for obtaining the maximum general thermal efficiency 
within the works consists in discharging thée-exhaust 
steam from the ‘engine at a’ pressure slightly above 
atinosphere; 86’ that its temperature for the purpose 
of heat supply’ or chemical action is above 212 deg. 
Fah. In the case of thé steam turbine the very high 
efficiency of 19 per cent. is obtained by the use. of 
high expansions and jow~ pressure ina condenser. 
The internal combustion engine differs from the steam 
turbine in this, that the thermal efficiericy ‘is ‘not dis- 
turbed by the use of the exhaust gases for the purpose 
of heating. The best internal. combustion engines 
give from 30 to 35 per cent. brake-efficiency, and after 
allowing for radiation, 60 per cent. of the original heat 
is still available between the heat of the water jacket 
and the heat of the exhaust gases. In many works 
the heat of the exhaust is at present used for steam 
raising, and the steam so ‘raised is applied to many 
purposes. Considered; from this point of view the 
internal combustion. efgine can be more readily 


In the year 1919 stationary, internal: coms} 





eppliod to the combined, system of producing heating 

an motive power than the steam engine. 

Non-CONDENSING STEAM TURBINE AND STEAM HEAT- 
ING'PoR A Crry Neogssary tr Coat ConsERvVA- 
v10N ComMiTTEn’s Arm OF EcoONOMY FOR POWER 
AND HeaT'ls TOBE ATTAINED: 

The principle of utilising the combined thermo- 
dynamic and steam heating efficiency has been long 
known, and I have already mentioned it in a lecture 
delivered in 1915.* If we assume a steam heat and 
motive, power station to be operated from boilers 
supplying the engines with steam containing 80 per 
cent, of the heat of combustion of the coal used on 
the boiler. furnaces, then 10 per cent, deducted for 
motive power leaves 70 per cent. of heat still avail- 
able, and this, after distribution and use, could 
certainly give an efficiency of 50 per cent.; that is, 
35 per cent. of the original heat of the coal would be 
available for heating rooms and domestic cooking. 
The coal at present used for domestic purposes is 
about 36 million tons per annum, and in its present use 
the combined efficiency for various purposes does not 
exceed 15 per cent. A steam power and heating 
system of this nature, if applied universally, would 
save. one-half, of. the present, fuel used for domestic 
purposes, If an electricity generating station is to 
seriously attempt to supply heat as well as light and 
power, then the only practicable course appears to 
be the production of a turbine using steam through a 
limited expansion,.so that high temperature steam 
becomes available forthe heat distribution required 
in cities and factories forstemperatures at about the 
boiling point of water or somewhat above that point. 


Lorp Ketvin’s Proposat,.tro Herat Rooms sy 


ReEvERSED CarNor CycLE ENGINE. 


There is another method of obtaining heating from 
steam, gas, or electrical power, which was advocated 
by Lord Kelvin more than thirty years ago. A perfect 
heat engine is capable of being worked backwards ; 
that is, in normal rotation it can take heat from a 
source and convert a portion of it into work, and in 
the reverse rotation it requires work to be put in it, 
in which case the heat restored to the source is always 
greater than the heat equivatent of the motive power. 
By this device Lord Kelvin considered that with a 
reversible engine driven by motive power rooms might 
be heated and ventilated-by the same machine ; in a 
particular case the air would be taken from the 
atmosphere at 16 deg. Cent. and delivered into the 
rooms at 36 deg. Cent:;-with an-expenditure of heat 
of 1/15} of the heat in the air delivered. This is a 
most interesting and fascinating application of the 
Carnot cycle. It has never been put into practice to 
my knowledge, and, of»eourse,.no machiné could be 
designed to give the full efficiency of 15} with these 
temperature limits; .but even assuming only 50 per 
cent. efficiency of reversed transformation, we should 
still get nearly eight times the heat equivalent of the 
power used. Lord Kelvin’s idea opens an interesting 
field of work for heating and ventilating engines. The 
conclusions look as if they were wrong, but notwith- 
standing they are perfectly correct. The difficulties 
of application are practical, not theoretical. In my 
opinion the practical difficulties can be overcome. 


CONCLUSIONS. 


From the preceding discussion it. will be seen that I 
donot accept the conclusion of the Coal Conservation 
Committee that it is desirable to effect the electric 
generation and distribution of power, light, and heat 
by means of great super-stations. In my view it is 


‘desirable that the development of power and light 


generation should freely proceed in competition, and 
doubtless considerable economies can be effected over 
the existing results shown by the Coal Controller’s 
figure. In the next ten years we may expect the 
general power consumption of coal to fall from 
4lb. per brake horse-power hour to under 2 lb. 
per brake horse-power hour, not by the ex- 
tension of electric generation and use only, 
but by that extension as one element com- 
bined with the increased application of economical 
internal combustion engines and the improvement in 
steam boiler and town gas-and gas producer efficiency. 
Gas and electricity have large uses still open to them 
in generating and distributing power, but it is unde- 
sirable that either should artificially displace the other 
by the uninformed decision of a Government Com- 
mittee or a Bill in Parliament. 








In view of what we had to say, in a leading article in 
our issue of the 9th inst., on the subject of districting, it 
is of interest to note that, speaking on the 3lst ult., 
Mr. Whitelaw, the chairman of the North British Railway, 
said: “‘ If I were Minister of rt I would buy, by 
agreement, the North British, the Great North of Seotiand, 
the Highland, the Caledonian,.and the Glasgow and South- 
Western Railways from, the :shareholders, and lease the 
working of them, for sufficient rent, to the big English 
companies. With the latter’s resources and the economies 
they could effect from unified work, the trade of the country 
could. be satisfactorily and efficiently served.”’ It will 
be noted that Mr. Whitelaw would preface the transaction 
by the State purchase of the railways. 


* Hawksley Lecture, 1915, Institution of Mechanical Engi. 
neers, ‘ 








Obituary,» 


PROFESSOR A. K. HUNTINGTON. 


WE regret to havé'to' record the death of Mr. Alfred 
Kirby, Huntington, professor of metallurgy at. King’s 
College, University, of, London, from 1879 to 1919. 
Although -he, ecqupied. the. chair of metallurgy for a 
period... of forty. years, Professor, Huntington. will 
prebably, be. chiefly remembered for his,, work on 
aeronautics.,. He was from an early date an: enthusiast 
first in the matter of balloons and later in the develop- 
ment of aeroplanes, Asa balloonist. he made many 
ascents for the purpose of collecting data and by way 
of actual flights, and.on one occasion crossed the whole 
of France from Brussels to the Pyrenees, Before the 
aeroplane became a practical reality he had formed 
his own ideas and theories regarding heavier-than-ai) 
machines, and as,,soon as circumstances: permitted 
he put. them to the test. by constructing and flying a 
machine of his own design at an age much beyond 
that, of the average aviator of to-day. . He was par- 
ticularly interested in. the application of metal con- 
struction to aircraft, and was one of the first to appre- 
ciate the possibilities of the rotary air-cooled type of 
aero-engine.. On the metallurgical side he devoted 
considerable... attention to the non-ferrous metals, 
particularly to. bronze and. its corrosion in sea water. 
During the war lz carried out some special work on 
high explosives, chiefly on behalf of the, Admiralty. 





LUCIUS TRANT O’SHEA. 


THE death occurred at his home, Fulwood-road, 
Sheffield, on Sunday morning, suddenly, of Lucius 
Trant O’ Shea, Professor of Applied Science at Sheffield 
University, and Captain:in ¢ommand of the. Officers’ 
Training Corps of the University. Captain O'Shea, 


‘who was the eldest son of the late Major R. P, O'Shea, 


was educated at Manchester Grammar, School and 


‘Owens College, came to Sheffield.in 1880:as assistant 


lecturer and demonstrator in chemistry in the Firth 
College, was appointed lecturer im mining’ ten years 
later, and afterwards obtained the professorship men- 
tioned. é 

He made a special study of the chemistry of fuel, 
especially in its conneetion with coke ovens and the 
preparation of fuel for industrial purposes. He made 
exhaustive research into questions affecting gases 
evolved from coal and their effect, and that of coal 
dust on mine explosions. 'This phase of his work was 
carried on at times in collaboration with Mr. George 
Blake Walker, a well-known namé in colliery circies. 

Captain O’Shea’s publications. included “‘ Elemen- 
tary Chemistry for Coal Mining Students,” ‘‘ Contri- 
bution to the History of the Constitution of Bleach- 
ing Powder,” ‘‘ Retention of Lead by Filter Paper,” 
“* Note on the Woolwich Testing Station,’’ “‘ Testing 
Station for Mining Explosives,” and “‘ Safety of High 
Explosives, with Special. Reference to Methods of 
Testing.’’ He reported on the causes of the Wharn- 
cliffe Silkstone explosion and contributed important 
papers to leading societies... He held the M.Sc. of 
Sheffield University and was a B.Sc. of London. 
For some years he was the honorary seeretary of the 
Institute of Mining Engineers, and was a Fellow of the 
Chemical Society, and a member of the Society of 
Chemical Industry. 





JAMES METCALFE. 


WE have to record with regret the death, at the as> 
of seventy-two, of Mr, James Metcalfe, of the. firm of 
Davies and Metcalfe, Limited. Mr. Metcalfe served 
his. apprenticeship to engineering with Messrs. Sharp, 
Stewart and Co,, Manchester, locomotive builders, 
and afterwards joined his father, who was engaged in 
the construction of the Pembroke and Tenby and the 
Manchester and Milford Railways, the main con- 
tractor of which was Mr. David: Davies. _He was 
later placed in charge of the locomotives of that, rail- 
way, but resigned that. position to enter. business 
partnership with the Jate Mr. Thomas Williams in 
the working of the Rheidol. Foundry, Aberystwyth. 
In the early seventies, along with the late Mr. Edward 
Davies, he carried, out extensive experiments with 
injectors. Several of their first.efforts were successful, 
but commercially the injector would not have proved 
of much use, In 1876, however, they invented the 
flap nozzle, of, which many hundred thousand. have 
been manufactured,, and. this invention made an 
absolute success. of, the. apparatus, the patent. for 
which was, by order_of the. Privy. Council, prolonged 
for a further period of seven years, This, flap nozzle 
was also applied to live steam injectors. Mr. Metcalfe 
took out a considerahle number of patents, in con- 
nection, with which he travelled in. nearly. every 
eountry in the world. 

Mr. Metcalfe. severed his Aberystwyth connection 
and deyoted all his time to the manufacture, of his 
numerous patents at;the Injector Works, Romiley, 
near Manchester, posoming principal of the firm of 
Messrs. Davies and Metcalfe..He was well known in 
railway circles at home and, abroad, and. being of 
kindly disposition, he was universally respected and 
esteemed, 
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The Fuel Research Board’s Report. | 


THE hee the Fuel Research’ Board of the Depart- 
ment of Scientific ‘and Industrial Research for the’ ‘years 
1918 and: 1919 contains reference to several matters ‘of 
great national, scientifie and comrmer¢ial ‘interest. ‘The 
Board, \it.may be recalled, consists of Sir George Beilby, 
Sir Charles. Parsons, Sir. Richard Redma; and Sir 
Richard Threlfall, and was. instituted in 1917 at a,time 
when the country’s fuel situation, particularly in the matter 
of the supply of ‘fuel oil to the Navy, was giving rise to 
considerable arixiety. The Board,’ however, was’ not 
brought into being! to fulfil a temporary need incidental 
to the war, but was-intended primarily to study how our 
fuel resources could be used on a more economical basis 
and with increased efficiency, not only during the war 
period, but—and chiefly—during the, subsequent times 
of peace, 

In the opening portion of its report the Board emphasises 
the view that increased attention paid to the control of 
fuel-consuming plants would, with but a trifling cost for 
wages and alterations, result in the majority of industrial 
undertakings in &@ saving within a year of from 5 to 20 per 
cent. of the fuel now consumed. Great economies may 





yet be effected in the consumption of coal by the develop- 
ment of certain methods of treating it—-as, for example, | 
the low-temperature carbonisation process—but the | 
probability of such developments does not relieve fuel | 
consumers of their immediate duty of taking advantage of 

existing appliances and known methods of reducing their | 
consumption of coal, It would appear from certain passages | 
in the Board’s report that sanguine hopes of the develop- | 
ment of new for economising fuel have led to | 
the manifestation of considerable inertia on the part of | 


in the accompanying engraving, which we have reproduced 


A complete system of ventilation by us of electric 
fans has been provided to reduce the risk o gas explosions 
and of * ing ’’ accidents: On the immediately 
beneath the’ high-level distributi ‘is @ narrow- 


distribution, if required, tothe steam. boilers, gas_pro- 
ducers or briquetting: plant. The high-level and fox devel 
systems are arranged for the handling of 20 to 30’tons of 
coal per day and of the coke or char resulting from the 


treatmént of such coal. 

' erushed coal is pled under the eontrol of the 
chemist of the routine laboratory.: One portion of such 
sample is analysed, while the other is sealed, registered 
and deposited in the sample room.. The analysis is. regis: 
tered in the Survey Department, a gection which is 
intended to. become the nucleus of a general survey of the 
coal seams of Great Britain. The coal received at the 
station will be cut at the mine face under skilled super- 
vision, and will be forwarded to East Greenwich in ‘air- 
tight vessels. 

The fuel to be used for heating the retorts and carbonis- 
ing: apparatus generally will be water: gas, of a standard 
ealorific value of 280 to 290 B.Th.U.’s per cubic, foot; 
supplied from a producer of the Humphreys and Glasgow 
type. Two 20,000 cubic foot gas holders are provided to 
store this producer gas after it has been scrubbed and 
cooled. The gas will be distributed under a steady pressure 


of about 4in, of water, and each piece of experimental | 


apparatus will be equipped with a separate gas meter. A 
steady source of air under positive pressure, together with 


apparatus for its direct measurement and control, is pro- | 


vided so that the combustion chambers, &c., of the experi- 


vert 
PURWIER HOY. 


scrubbers, purifiers, meters, gas holders, separators, 
measuring tanks and store tanks. This section of the 


station equi i i to’ with gases and 
products Tio thd Or Sal per day carbonised 
temperatures or from 20 tons of coal carbonised 


at high 
at low temperatures. ; ite 
referred. to:will ‘be used 


poate tanks, &e., and 7 probably be later on 
equip with arrangements for conducting oil and gas 
firing tests. ‘The Diesel engine and dynamo stand-by 


set already mentioned ‘will incidentally be used for experi- 
ments on fuel oils, but in general the fuel oils produced 
at the station. will be tested by the Admiralty at Haslar. 
A fully. equipped. mechanics’ shop is attached to the 
station, for carrying out.ordinary repairs and altering 
existing or ing new plant. The laboratories have been 
in use since last June, and have been equipped under the 
supervision of their chief, Dr. Thomas Gray. They com- 
ee a routine laboratory and balance room, a research 
| laboratory, balance room and liquid air room, a physics 
| laboratory with dark-rooms for photometry and photo- 
| graphy, an office, store and a mechanics’ workshop. 
| Having described the East Greenwich station and briefly 
| mentioned the progress made during the past year towards 
getting it into regular working order, the report of the 
| Board proceeds to refer to Dr. Margaret Fishenden’s 
| investigations into the subject of domestic heating, con- 
ducted on behalf of the Manchester Air Pollution Board. 
The results of Dr. Fishenden’s researches are to be pub- 
lished by the Fuel Research Board as a special report. 
From the outline of them given in the Board’s general 
report, we gather that they are likely to prove of very 
| great interest to the general public and to ‘* domestic 
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many consumers against the adoption of simple, directly 
available means of effecting notable economies. 

While emphasising these views and facts, the Board, in | 
view of the desirability of providing a home souree of 
fuel oil for the Navy and a smokeless solid fuel for domestic 
and industrial consumption, has apparently decided 
thoroughly to explore the possibilities of low-temperature 
carbonisation. After many difficulties and much delay, | 
the Board’s Fuel Research Station at East Greenwich 
has been practically completed, and quite recently a/| 
start has been made with a programme of experimental 
work intended to cover comparative tests of coal carboni- 
sation at high and low temperatures. 

A considerable portion of the report is devoted to a 
detailed description of the Greenwich Station. ‘The station 
is erected on a site about 250ft. in width by 900ft. in length, 
bounded on one of its longer sides by a siding from the 
South-Eastern Railway to the South Metropolitan gas- 
works. Additional siding accommodation anda turntable 


have been provided on the site to facilitate the receipt. of |- speci 


coal, &c., and the despatch of coke, tar, liquor, &c., these 
latter, the products of experiments, being hy arrangement 
purchased from the station by the neighbouring gas 
company. 

The coal from the railway wagons is discharged through 
shoots into’ crushing machines, “and is thence taken. by 
narrow-gauge wagons to a weighing machine. The wagons 
are then elevated to a high-level distributing system, 
47ft. above the ground, consisting of a narrow-gauge line 
crossing the station at right angles, to the main sidings. 
On each side of the line is a series of hoppers, each holding 
about 30 tons of coal and discharging from their lower ends 
into the carbonising plant, gas producers, briquetting 
plant or steam boilers situated below. The entire receiving, 
crushing and ‘distributing plant; together with the car- 
bonising retorts, producers, boilers, &c., is' within the 
main building and protected from the weather. The 





general arrangement of the main building is illustrated 








' LONGITUDINAL SECTION 


FUEL RESEARCH STATION AT EAST GREENWICH 


tus may be constantly worked under a 


mental 
tg vagre the possibility 


slight positive pressure, and thus 
of excess air being drawn in and the. temperature and 
efficienty lowered as a consequence. It will thus be pos- 
sible to draw up accurate thermal balance sheets for 
almost any type of apparatus or operation. 

The scale on which the apparatus and equipment 
provided has been constructed is such that it will yield, 


lit is believed, results which will be accepted as being 


safely translatable into every-day practice, but the scale 
is sufficiently small to economise in first cost for the 
apparatus, the cost. for labour, and supervision in the 
conduct of the experiments and the time spent upon them. 

The motive power of the station is electricity, supplied 
by a 100 horse-power gas engine and dynamo with a 
Diesel engine set and a storage battery of 120 cells as 
stand-bys. Steam is supplied throughout the station by 
a Cochran boiler. For the purpose of evaporation tests 
of an important nature, a water-tube boiler, with some 
ial features is provided. The, water supply of the 
station is taken from the Water Board’s mains. A 15,000- 
gallon store tank is placed on top of the central tower, 
with a water-softening plant below it. A source of high- 
pressure air is provided for blowing oils and liquors from 
the measuring to the store tanks. 

The carbonisation plant ‘already installed) consists of 
apparatus for carbonising coal at temperatures between 
500 deg. and 600 deg. Cent., and a set of four,Glover-West 
continuous vertical retorts designed to deal with 10 tons 
of coal per day. A third piece of apparatus, designed like 
the first for carbonising at 500 deg. to 600 deg. Cent., 
has been erected and tested at the maker’s works, but its 
completion has been delayed pending the result of tests 
at the station on the behaviour of different’ types of coal 
during carbonisation at low temperatures. 

The collection and measurement of.the volatile products 
resulting from the carbonisation are effected by means of 
a very complete modern equipment of condensers, washers, 
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engineers.” It would seem that the open fireplace is 
not the criminally wasteful contrivance that it is commonly 
supposed to be, and that the “ well” type of fireplace is 
open to criticism. “‘ The pleasant British practice of 
sitting round the open fire,” says the report, “ is amply 
justified from the scientific point of view when we know 
that so much as one-fifth of the total heat of the coai is 
immediately available for absorption by the sitters if 
they constitute themselves into a sufficiently close screen 
around the fire.” In addition to the directly measured 
radiant heat, the open fire, it seems, is to be credited with _ 
heat conducted, radiated and convected from the fireplace, 
chimney and walls to an extent which is such that all 
together some 60 to 70 per cent. of the heat of the coal is 
utilised in warming the room and the general fabric of the 
building. 

The final portions of the Board’s report deal briefly 
with: air pollution, pulverised fuel, peat and fuel alcohol, 
and at some length with the question of gas standards. 








His Masesty’s Commercial Agent for Egypt has been 
informed on good authority that during the next five 
years it is caleulated that the Egyptian State Railways 
will require about £2,000,000 for permanent-way renewals 
and minor bridges, £3,000,000 for engines and rolling 
stock, £1,500,000 for larger bridges, £500,000 for tele- 
graphs and telephones, as well as additional sums for 
improvements at stations, increased facilities, &c., made 
necessary by increase of traffic. In addition to this an 
annual sum of over £1,000,000 must be debited to revenue 
for renewals to permanent way and rolling stock. It is 
probable that tenders for the supply of about sixty-five 
engines, will be called for during the summer of 1920 for 
delivery in 1921 and 1922. 
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Abbey Works, Lincoln. 


WE were recently invited by Clayton and Shuttle- 
worth, Ld., of Lincoln, to visit their new Abbey Works 
forge. The firm, it may be explained, was among 
the foremost in the country to undertake the produc- 
tion of war material when the call came for it, and it, 
<s did hosts of others, did its work nobly. It is not 
of that that we propose to speak at the moment, 
however, but. of the forge, which may be regarded as 
being a direct outcome of the war. Towards the end 
of the year 1916 the Ministry of Munitions requested 
the firm to consider the installation of an extensive 
drop forging equipment as part of a far-reaching pro- 
ject to augment the country's production of forgings 
for such things as gun equipments, mechanical trans- 
port, tanks, &e. A scheme was accordingly worked 
out and approved, but even while it was still in the 
development stage the company was twice called 
upon by the Ministry to increase its scope so as to 
permit of greater output. 

The results as far as war work were concerned were 
zood in every way, especially as regarded gun forg- 

e 








all the works being situated on one large piece of land 
owned by the company, and some idea of the extent 
of the ground may be gathered from the fact that it 
takes over a quarter of an hour to walk from the 
head office to the forge offices. The lines of the Great 
Central Railway pass alongside, and there is con- 
nection from them to numerous sidings, some of 
which are taken right inside the buildings, so that there 
is every facility for the reception of raw material, 
fuel, &c., ahd the dispatch of finished-goods. These 
sidings also connect up direct to the company’s other 
works. There are two main and four subsidiary 
buildings.. The latter may be dismissed with the 
remark that they are devoted to offices and stores 
which call for no particular comment. The two main 
bens are each of them 350ft. long and some | 

12Uft. wide. Between them is a passageway 35it. | 


wide, along which are laid narrow-gauge lines which | 


are connected by means of turntables with similar | 
sets of lines laid along the centres and outside the | 
ends of the buildings. 

One of the main buildings is devoted to the heavier | 
and the other to the lighter types of work, the latter | 
building, as we shall show later, also containing a | 
die-cutting shop, a tool-room, and a bar stores. 


| the Supplement. Working in conjunction with 
eah ef of these fur sis a erti te heat 
boiler.’ The ates foe opaeat ing t bar Na i Lp 


and ordinary |hammers in this; shop. is_conyeyed 
through a common; main pipe to all units from 
sixteen waste heat boilers, which consist of eleven 
Cochran vertical, three Blake vertical, and two 
Clayton and’ Shuttleworth locomotive type boilers. 
The advantage of this system for furnishing steam to 
the hammers is obvious, ‘ds a su upply of steam could 
still be available if some of the furnaces were out of 
action. A view of one of the Cochran boilers, together 
with a 120-ton vertical hydraulic press, is shown in 
the Supplement. Right at the far. left hand of the 
shop are two further steam hammers, one being of 
15 ewt. capacity, by B. and 8. Massey, the other of 
| 10 ewt. capacity, by Davis and Primrose. Both these 
hammers are furnished with jib cranes, and are served 
by two waste heat furnaces and three fires. 

In addition to the foregoing, there are in. this shop 
| one 80cwt. drop stamp, two 65 ewt. drop stamps, 
one 50 ewt. drop stamp by B. and 8S. Massey, Limited, 
and two 60 cwt. drop stamps by Brett's Patent Lifter 
'Company. All these drop stamps are engined as 
though they were one ton heavier than they are 
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ings, the first-class modern machinery installed 
enabling great economies both in time and money to 
be efiected. It so happens that, though primarily 
designed for war work, the forge as it was erected and 
28 it now exists is admirably fitted for ordinary 
commercial operations, and was at. the time of our 
visit busily engaged on numerous productions, 
among which may be specially mentioned crank 
shafts and front axles in special steels fer motor cars. 

Of their kind the forges at Abbey Works, a plan of 
which is given in the accompanying engraving, are 
among the best-equipped that we have seen. ‘They 
have been laid out with great care and with every 
regard not only to the produetion of first-class work, 
but of effecting that production as cheaply as possible 
by avoiding the needless handling of material and in 
other ways. Of course, the fact that the firm could 


start from vacant land and could erect its buildings 
of the necessary shape and dimensions, and did not 
have to fit its furnaces and machinery into existing 
erections was all in its favour, and every advantage 
appears,to have been taken of the circumstances. 

The new works are some little way from the original 
works of the company, but are within sight of them, 





FIG. 1—PLAN OF ABBEY WORKS 


The “ heavy work ”’ building is furnished with a 5-ton 
overhead crane by Vaughan, which runs from end 
to end of the shop extending over the centre part 
of its width—that is to say, over that part in which 
the work is done. In this shop each forging unit is 
complete in itself, each having its own furnace or 
furnaces, all the furnaces being designed for burning 
hard fuel. There are both steam hammers and drop 
stamps. The heaviest steam hammer is of 3 tons 
capacity. Its position may be seen at the right hand 
in Fig. 1, while a view of it is given in our Supplement. 
It, as well as two 2-ton hammers, which are arranged 
next to and in a line with it, were made by B. and 8. 
Massey, Limited. All three hammers being of that 
firm’s usual type, call for no special description. 
Each hammer has arranged at its rear two heating 
furnaces made by the Direct Gas Firing Company, of 
Redear, one being to one side and the other to the 
other, and in each case there are two jib cranes with 
their posts arranged on the centre line of the hammers, 
so that the heated masses?are readily transferred 
from furnace to hammer and vice versd, each crane 
being fitted with a hand-worked trolley. The 
arrangement of hammer and cranes is well shown in 


actually designated. The 80 cwt. stamp has two 
furnaces, one by the Direct Gas Firing Company, 
and the other of the Wincott type. Working in con- 
junction with the former there is a Blake waste 
heat boiler, and in conjunction with the latter a 
Cochran waste heat boiler, there being, as with the 
steam hammers, two jib cranes, one serving each 
furnace. Two further jib cranes take material from 
the hammer and deposit it in the centre of t he shop. 
At the rear of the stamp is a vertical hydraulic press, 
the capacity of which is 400 tons, a runway being 
arranged between this press and drop stamp. The 
whole unit is therefore entirely independent and self- 
contained. The same remarks may, in fact, be 
applied to all the units in this shop. We understand 
it is the intention to furnish all the heavy drop stamps 
in this shop with two’ furnaces and two jib cranes. 
At the present time four of the units are served by 
single furnaces and jib cranes. These furnaces are 
all, save one of the Wincott type, of the Direct Gas 
Firing Company’s manufacture, each having its own 
waste heat boiler, some being, by Cochran and some 
of the Blake type. There are, in addition, several 





hydraulic presses varying in capacity from 150'to 400 
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tons, the majority being of the vertical type, but one 
being a combined vertical and horizontal press. 
There is also a Hands’ power press. As will. be 
observed, standard-gauge sidings are laid down the 
shop on each side, one extending the full length of 
it and the other for some three parts of the way. 
A third siding enters at the centre of the shop on the 
right-hand side and extends far enough to come well 
under the crane. Inthe centre, too, a narrow-gauge 
line traverses the shop from end to end and joins up 
with transverse lines outside each end of the build- 
ing. A view down the shop looking between rows 
of drop stamps is given in the Supplement. In an 
enclosed space at the left-hand end of the shop will 
be seen the hydraulic, turbine, suction and feed pumps 
necessary for the operation of the various machines, 
&c., a8 well as an air compressor. The hydraulic 
accumulator is situated just outside the end of the 
building. 

The whole shop is exceedingly well illuminated 
both from the roof and from side windows, and, as 
will be observed, there is plenty of “ elbow room.” 
Great care has been taken, too, in the arrangement of 
the furnaces, boilers, &e.,.in order to have them 
readily accessible for repairs, cleaning boiler tubes, 
&e., 80 that the time that any one unit is out of com- 
mission may be as short as it is possible to make it. 





The same remarks, it may be added, apply ‘with 
equal force to the adjoining shop in which lighter 
work is undertaken. The machinery in it being of a 
less heavy type, it. was not. so necessary to make it so 
wide as its neighbour, and the width is only 75ft. 
In it, too, the stamps are arranged in batteries and not 
singly. There are, in ‘all, eight batteries. The first 
comprises two 30 cwt. stamps. They are of the 
steam-driven type, and’ were made by Bretts. 
Arranged one at either side are two furnaces and 
waste heat locomotive type boilers made by Clayton 
and Shuttleworth, while at the rear there are a small 
steam hammer by D..\vis and Primrose and two single 
flashing presses made by John Hands. The whole 
unit is therefore self-contained. Batteries 2, 3, and 4 
are furnished with Brett steam drop hammers. 
Battery No. 2 comprises two hammers of 20 ewt. and 
30 cwt. capacity respectively. Alongside it there is 
® furnace which is provided with a waste heat boiler 
by Clayton and Shuttleworth, while at the rear there 
are @ small steam hammer by Ross. and a double 
flashing press by Bretts. Battery No. 3 has two 
hammers, 12 cwt. and 15 ewt., and battery No. 4 
threé hammers—5 cwt., 7 cwt., and 10 cwt. Arranged 
at the rear of No. 3 battery is a small stearm hammer 
by Davis and Primrose, a double and two single 
flashing presses and half a dozen hearths, Batteries 
5, 6, and 7 are composed of Brett’s friction hammers, 








and battery.No. 8 of Massey friction hammers. The | in the heavier types of motor car work, such as crank 


first three have two furnaces and a’ flashing press shafts, axles, fly-wheels, &c. 


Some of the motor car 


each, and each consists of two hammers, Nos. 5 and 6,,| crank shafts, which we saw being forged, necessitated 
each having a 12 cwt.: and a 15 ewt. hammer, while | intricate work and most careful handling, but the 


No. 7 has: two of. 7 ewt. 


Battery No. 8 has three | results achieved appeared to be satisfactory in every 


furnaces and two. flashing presses, and. the four | respect. 


hammers of which itis composed have weights of | 
5 ewt., 7 ewt., 12 ewt., and 15 cwt. respectively. 


Interesting as undoubtedly are the two shops which 


It | have been briefly described in the foregoing, it is 


will be seen therefore that in the two shops there is a | doubtful whether greater interest still does not. attach 
total of no less than thirty hammers, which vary in tothe die-cutting shop, which, as will be seen in 
weight from 5 cwt. to 4.tons, so that a very wide| the plan, runs alongside the heat treatment depart- 
range of work can be undertaken.. In addition to the | ment. A view of it is given in the Supplement. There 


equipment already mentioned, there are various other | 


furnaces and forge fires, a couple of Bulldozers, two 
Ajax machines, three grinders, and a further small 
steam hammer. 


At the left-hand side~of the shop, as seen in, the | 


engraving, Fig. 1, is the Heat-treatment Department, 
Fig. 2. For that purpose there are five hard fuel 
muffle furnaces made by the Direct Gas Firing Com- 
pany. The largest of these furnaces is of the bogie 
type, and can take exceptionally large forgings. An 
excellent. and comprehensive arrangement. for. oil 
quenching has been installed, each furnace having its 
own. oil quenching tank, a circulation and cooling 
equipment. being so arranged that the oil in the tanks 
is maintained at the proper temperature. The tanks 


FIG. 2—ABBEY WORKS—HEAT-TREATMENT DEPARTMENT 
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is no doubt. that, one of the. most necessary adjuncts 
of a drop forging works, if it aspires to attain first 
rank, is a fully equipped die-cutting plant. Inade- 
quate facilities, for. producing, the numerous divs 
which are required when the articles preduced vary 
considerably in. size.and shape. seriously interfere 
with output, as well as considerably increase the cost 
of production... The Abbey Works should not cer- 
tainly suffer in either direction, for it, has a die-sinking 
shop which. has. been specially laid out for producing 
those expensive necessaries—dies and tools—as 
expeditiously ‘and .as cheaply as possible, The 
various machine tocls which have been installed are 
all referred to in the plan, so that.it will not be neces- 
sary to enumerate them here, but it may be said of 


s 


are placed quite near to and in front of the furnace ; them that they appear to have been exceedingly well 
doors, so that there may be a minimum loss of heat | chosen and are well arranged. The larger tools are 
while the forgings are being transferred from the | separately driven by motors, and the smaller are belt 


furnaces to the oil. Special precautions are also 
taken to cleanse the oil, and each furnace is provided 


} 


driven from overhead countershafts arranged along 
the sides of the shop. The different dies and tools, 


with its own indicating pyrometers, easily accessible to | some of them of large dimensions, which were in 


the attendants. 


A continuous recording equipment is | course of manufacture at the time of our visit left 


also installed. It is connected up to all the furnaces | nothing to be desired. With so many different kinds 
and situated in the main offices so that the general | of machine tools.in operation as are contained in the 
conditions of the heat treatment furnace may at all | die-cutting department, it was certainly desirable, 


times be seen by the management. The necessary 
equipment for tensile, Brinell, and Izod tests are 
also provided, and are housed in a special department 
near by. & 

A full-gauge siding runs into the shop and along 
one of the sides to the full length. As in the heavy 
shop, @ narrow-gauge line stretches from end to end 
of the shop, between the lines of the stamps, and it, 
too, connects with the traverse lines outside the ends 
of the building. A 5-ton Vaughan overhead travelling 
crane runs from end to end of the shop. 

The two shops, heavy and light, are capable of 
turning out between them some 80 tons of finished 
work per week. The sizes of drop forgings which can 
be undertaken vary in weight between a couple of 
pounds or so and many hundredweights, and the com- 
pany is prepared to consider the manufacture of the 
heaviest types of drop forgings extant. 





if not absolutely necessary, that there should be a 
tool-room. At any rate, there is one, and very well 
furnished it is, too. The dies, as produced and before 
being put into service, have to undergo @ rigorous 
inspection, which is carried out in a separate compa: t- 
ment adjoining the shop. The remainder of the 
building is taken up with an office and an iron and 
steél stores, which contains two bar-cutting machin¢ s. 
A full gauge siding runs into this shop, and there is a 
narrow-gauge line running from end to end of the 
building, as in the cases of the heavy and light forging 
shops. There is also a 5-ton Vaughan everhead 
travelling crane, which runs from end to end of the 
building. 

The lay-out of the whole plant makes it quite 
evident that the firm has realised to the full the grow- 
ing importance of high-quality alloy steels specially 


It specialises | treated according to the composition of each par- 
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ticular brand. The firm is equipped with an excellent 
laboratory, where all the necessary chemical analyses 
are dealt with, and in order that the desired results 
may be obtained with certainty it maintains, and has 
for long maintained, the friendliest relationship and 
the closest co-operation with certain steel manufac- 
turers from whom the supplies of raw material ‘are 
obtained. With every delivery of steel which goes 
into the works a cheniical analysis and all other 
important data are supplied, and the claim is made, 
and we should say justly so, that with the scientific 
application of the various processes of heat treatment 
which can be brought to bear there is no type or 
quality of drop forging which cannot be successfully 
handled. Every provision would appear to have 
been made for the making of first-class forgings and 
stampigs, and for subjecting them to any required 
heat treatment. Every article produced is subjected 
to rigid inspection, and for that purpose all are taken 
to the foreman’s inspeetion benches seen at ‘the left- 
hand side of the drawing, Fig. 1, nothing being 
allowed to leave the shop until-it has been viewed 
_and stamped. The -company has set itself a high 
ideal in this respect. It aims at establishing a repu- 
tation as being the leading manufacturer of highest 
quality drop forgings in the world, and it does not 
mean to risk failures which might prevent that aim 
being realised. 

Regarding the establishment as a whole, it may be 


fully 
motor car The motor 
be ing Satis of caaaepada lpeostany vo coe full 
ducol area to be derived from scientifically pro- 
uce quality steel. It is 
anticipated, ee Sit view the makers of other 
types of vehicles realise the i of making 
use of that class of stamping in place of castings and 
forgings of the ordinary kind, there will be a great 
demand for them. The benefits to be derived from 
the use of alloy steels are:so obvious that it is also 
considered certain that the material will be adopted 
in other directions as well. A of great activity 
is therefore confidently looked forward to. 








Experimental Studies in the Liquid 
i State. 


ON ‘Thursday afternoon of last week Mr. Sidney 
Skinnet, M.A., Principal of the South-Western Poly- 
Institute, 


technie Chelsea, delivered the first of two 
lectures at the Royal Institution on “‘ New Experi- 
mental Studies in the Liquid State.” The particular 


subjects discussed in this first lecture were ebullition 
and evaporation. Starting with ebullition phe- 
nomena, the lecturer showed that when a flask 
containing boiling water was corked and cooled by 
a stream of water, the heat coming out of the water 
caused the formation of very large bubbles—some 
almost of the diameter of the flask. itself—whereas 
when the water was- boiling in the flask over a 
bunsen, the bubbles had been quite small. He did 
not pause to discuss this phenomenon, nor to state 
how far the difference in the size of the bubbles could 
be accounted for by the different pressures on the 
surface of the water in the two cases. He merely 
made the 
the adhesion of water to glass by means of a repetition 
of a demonstration first given by Professor Tyndall 
over thirty years ago. In this ‘demonstration Pro- 
fessor Tyndall took a vee-shaped glass tube half filled 
with water, evacuated of air, and sealed at both ends. 
Each limb of the tube was about a foot long. If the 
water were collected in one limb and the vee were 
turned with its apex downward, it was shown that 
the water would remain in the limb and avould not 
distribute itself equally between both limbs until 
the adhesion of the water to the glass surface was 
broken by means of a light tap administered to the 
apex of the vee. Intentionally ‘or otherwise, Mr. 
Skinner led his a:dience to believe that the difference 
in the size of the bubbles in his first experiment was 
completely and satisfactorily accounted for by the 
difference of the adhesion of the water to the glass 
under the two different conditions. 

Having repeated Professor Tyndall’s demonstra- 
tion, the lecturer showed two similar manifestations 
of adhesion. In one instance he took what ‘he re- 
ferred to as “an ordinary water hammer,’ a glass 
vessel in the form of a test tube, with the mouth 
closed by a hollow sphere, the interior of which was 
in communication with the interior of the tube. 
The vessel was exhausted of air; and contained liquid 
to an extent filling up the sphere when that end was 
held downwards. On reversing the ‘vessel a’ little 
of the liquid fell from the sphere to the foot of the 
test-tube portion, but thevbulk of’ it stayed in the 
sphere until the adhesion of the liquid to the glass 
was broken by a light tapy whereupon the liquid 
descended in a train of drops. In his third demon- 
stration of adhesion the lecturer heated a ‘small 
quantity of soap solution contained in a sealed 


¢ and then passed on to illustrate 








vacuous tube, and, withdrawing the tube from the 
bunsen; showed that bubbles rose from the liquid 
when the tube was shaken. The strict time-limit 
imposed upon the lecturer by the rules of the Insti- 
tution no doubt prevented him from explaining what 
exactly this third demonstration demonstrated. 

The next experiment was more convincing. By 
means of a hypsomieter, a thermo-electric couple, 
and a reflecting galvanometer, the lecturer demon- 
strated ‘the effect of adhesion upon the boiling tem- 
perature of water. Taking a clean glass’ beaker 
filled with pure water, he showed that with one end 
of the thermo-couple in the hypsometer and the 
other in’ the beaker the -galvanometer registered 
a deflection when the beaker water was boiling, a 
fact which showed that the temperature of the 
boiling water in the beaker was higher than 100 deg. 
Cent:; the temperature of the steam in the hy ter. 
aking @ second beaker, the inside surface of which 
had been coated with a thin layer of rubber, he 
showed that the deflection registered by the galva- 
nometer was considerably reduced, implying that the 
boiling water in the beaker was. now much more 
nearly at the same temperature as the steam in the 
hypsometer. The zero on the galvanometer scale 
was at 60. In the case of the plain glass beaker, 
the spot of light deflected to the sixty-seventh mark, 
but for the rubber-coated beaker it stopped at the 
sixty-second division. The adhesion of the water to 
the rubbered surface, the lecturer said, was eee than 


That the effect obtained was not caused by con- 


tamination of the water in the rubbered beaker was | to 


demonstrated by pouring the water from that beaker 
into the other and repeating the clean vessel deflection. 

The lecturer stated that he had studied the cage 
of various substances applied as 
typical instance in which the inside oI 
smeared with castor oil was | 
In this case the temperature ef the ett was Pores trae 





actual contact between the drop and the hot plate, 
As the plate cooled, down the contact of the drop 
with it was made to complete an electrical circuit, 
a condition which..was made readily visible) by the 
lighting up of ‘an incandescent lamp. 

In conclusion, he said that applying the results 
of his investigations of the principle of the wet-bulb 
thermometer, he :would, suggest that the extinction 
of fires by means.of water might be better effected 
if the water: were delivered not as a solid jet, but as 
a train of drops, 








LLOYD'S REGISTER SHIPBUILDING RETURNS 





THE merchant built in the United King. 
dom at the end of March, 1920, viz., 3,394,425. tons, 
shows the large increase of 400, 000 tons, as compared with 
December, 1919, and is 1,140,000 tons more than the work 
in hand twelve months ago. The largest increase during 
the quarter took place on the Clyde, where there are now 
1,178,692 tons under construction. The total tonnage 
commenced during the quarter amounted to 708,031 
tons, and inchided many large vessels. There are now 
being built 210 vessels of 6000 tons and upwards, as 
compared with 173 at the end of December. ‘The vessels 
of 10,000 tons and upwards amount to 62. The output 
during the quarter, however, shows a slight decrease as 
compared with that of the previous of tell 123 steamers 

ton of 45 and eight sailing vessels 
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at regular intervals of time from the instant when pigner 


it reached 94deg. Cent. onwards. It was found 
that the temperature rose 


boiling point to @ maximum value_ of 105 deg. 


ae normal ! 
At} 


this point a slight explosion occurred, and tho] S%* 


temperature fell, about as 
been rising, until it . reached, deg. 
it remained practically steady at this value until the 
00 eS ee Se 
into the vessel, whereupon the fell 
suddenly to about 101 i at which value it again 
became constant. 

In most text-books, the 
mich Dalai oh iek jnduleelt ots 
of \ ater, of the air dissolved in 
view the nature of the surface of the vessel containing 
the ligeee pee are factor doveoniaiig the ent 
with which boiled. 


As @ penciled illustration of the bearing of _ 
remarks he exhibited a portion of an exploded boil 
tube lent to him by the Paterson Engineering sate 
pony: The mishap to this tube had been caused, 

said, by the presence of oil in the boiler feed-water, 
the inference being that the oil had gathered on the 
tube to an extent sufficient to interfere with free 
ebullition. A brief description of the Paterson 
process of removing oil from boiler feed-water by 
coagulation with aluminium sulphate followed by 
filtration closed the lecturer’s remarks on the subject 
of ebullition. 

In the second portion of his remarks the subject 
of evaporation was nominally to be dealt with, but 
in actual fact the lecturer devoted nearly the whole 
of the time at his disposal to a consideration of the 
wet and dry bulb thermometers, the physical phe- 
nomena underlying the | action of the former, the 
mathematical expression of these phenomena, and 
illustrations of the same phenomena taken from 
every-day life. The lecturer briefly referred to some 
of his own researches upon the wet-bulb thermometer 
in still air and in moving air, and said that the results 
of his. experiments confirmed Maxwell’s theoretical 
formula. In the course of, his further remarks. he 
showed that it was impossible to make water boil 
in a. box made of paper. The water, he said, soaked 
through the paper and evaporated.on the outside, 
so that virtually the water was in the form of a large 
drop,supported in a porous vessel, and all the evapora- 
tion took place at the outside of the drop. If the paper 
were first oiled, the porosity would be destroyed, 
diffusion could not take place, and the water would 
boil. Paper-bag cookery . represented. a domestic 
application of this phenomenon. 

A similar principle underlay the phenomenon of the 
spheroidal state. Taking a small platinum cup 
heated to redness, he showed that a drop of water 
placed in the eup did not: immediately evaporate, 
but gradually reduced its size, and finally vanished 
in @: small explosion. _The explanation of. this 
phenomenon, the lecturer stated, involved. a con- 
sideration of the same mathematical formula as 
underlay the behaviour of the wet-bulb thermometer. 
If the difference between the temperature of the flame 
and of the water-drop were sufficiently great, say 
2000 deg. Cent. and 100 deg. Cent. respectively, the 
water could be superheated until its. temperature 
was so high that the drop exploded. By an inter- 
esting modification of Poggendorf’s experiment, he 
showed that in the spheroidal state there was no 


} as previously it had 
Thereafter 











CONJOINT BOARD OF SCIENTIFIC SOCIETIES. 


THE report of the Conjoint Board of Scientific Societies 
for the year 1919 is before us. other matters it 
says that during the year there was a that supplies 


functions, and manufacture of adhesives, which resulted 
in the discovery of two new adhesives, one possessing very 
remarkable properties, the other prepared from a waste 
product of which there was a large supply in the country 
throughout the war. In addition to this, Dr. Sehryver 
and his colleagues devised improvements in the manu- 
facture of casein which effect a considerable saving in 
material and an improvement in its quality. 

The Committee on the Water Power of the Empire, with 
Sir Dugald Clerk as its chairman and Professor A. 
Gibson as secretary, drew up a second report in which it 
claims that it has stimulated interest in water-power 
investigations in many parts of the Empire. 

The Committee of which Sir Robert Hadfield is 
chairman, has sent deputations to interview Sir Alfred 
Mond and Mr. Stanley Baldwin (on behalf of the Chancellor 
of the Exchequer), in order to put forward its opinion that 
there is a need for better and more. centralised 
accommodation for the technological and scientific societies. 
The Committee pro; to continue its effort. 

The Patent Laws Committee drew up a series of recom- 
mendations which were adopted by the Board, and trans- 
mitted to the Federation ‘of British Industries for use in 
its endeavour to introduce modifications into the new 

t laws. 

An elaborate report’ on the advisability or otherwise of 
the compulsory adoption of the metric system, drawn up 
by % agentes with Mr. Wilson-Fox as chairman, and 
Mr. R. Hinks as secretary, was discussed at a orcie! 
cuit of the Board called for the purpose. The repo 
which en boldiy the actual practical aiouttios 
which would confront compulsory adoption, is’ shortly to 
be published on the authority of the Committee, accom- 
panied by a series of criticisms on'the part of the scientific 
and technical societies to: which it has been submitted, 

The Board has also taken its share in the ‘discussion. of 
the formation of national and international research councils 
and in adyocating the publication of a work devoted to 
the mineral resources of the Empire. 
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Railway Matters. 


During the Easter holiday the ‘‘ Underground” 
systems carried nearly 14} millions of passengers, as 
against 125 millions in 1919. 

On the 13th inst. Mr, Neal stated that the number of | 
locomotives on order by British railway companies, but 











not completed on December 31st, was 640, of which 184 

were being built by_o1 outgicie. firme. 
In view ots p . 
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week towards an augmentation fund they will add an 
equivalent amount. Just over 3900 active members out 
a total of 7538 have promised to subscribe. 


ANOTHER collision occurred at Preston on the 9th inst. 
There was, however, little personal or material injury. 
As Preston station may appear to have a bad record as 
to accidents, we would observe that it has many disad- 
vantages to contend with, as most trains from the North 
have to be divided there into three portions—for Crewe 
and the South, for Manchester, and for Liverpool. To 
each of these oche. vehicles have to be attached to 


make complete trains: In be. *Soatai dengiion the 


sae? 
ie. 


operations are reversed. 
REPORTING on a collision” : 
Lancashire and ' 









being properly block- 


brought about by the latter no 
x eal the 


signalled, Major 
enon f Station, and the a 
movements of the ki 

the desirability of oleeiiog so apparent that 
special advotacy, as 4 result of this case, is hardly neces- 
sary. It is sufficient, sll to point out that none of 
the many eontributing causes would have had the effect 
they did had heen line on which the light engine 
was standing been track-circuited and relative signals 
thereby locked. ‘The London and N: 
Company has ern a 
comprehensive scheme of the kind prepared. 


An explanation as to why the Southern railway eom- 
panies cannot adopt: the system of on’ 
holiday t as is — by the Lancashire and Yorkshire 
with its and Southport traffic, is revealed in. 
the recenti ho! -iigores. bre sag fe Pade age 
before Good Friday seventy trains into Blackpool, of 
which thirty came from Manchester. With such a demand 
a railway com . can furnish a choice of trains in the 
morning, afternoon, or evening. Other whilst 
having a large t: , have not sufficient to say, half- 
a-dozen trains with passengers through to destination ; 
the passengers, moreover, being unable to say beforehand 
that they will travel by the train they select. Rationing 
of traffic is an excellent thing for the companies and the 
public ; the former get the traffic spread into uniform 
quantities and the traveller is sure of a seat. 


Ir is reported that a full-size scale trial of the Kearney 
Railway is to be made at the request of the Ministry of 
Transport in connection with the proposed tunnel railway 
at Woolwich. The trial will take place near Brighton on 
a line approximating in | , gradients, and curvature 
to that shown on ries 
of 1 in 7 it is calculated that speed will average sixty 
miles per hour. The high cullesttagl tai aoc saleree 
by the starting gradient, will apparently reach some- 
thing like 120 miles per hour; even so, the motors will 
have a good deal to do on ‘the climb at the end of the runs, 
for they not only have to up a high speed, but to 
give the car sufficient energy for the next run. 
In one this ay test will not represent, the 
conditions on the tunnel line, sinee air resistance in a tunnel 






on January sot, and near Ba Great Northern 
way, on February 9th, were due to irregularities by drivene’ 
and signalmen in carrying out 

the movements of trains key 
In Bai reports 
evils arising out of block wires 
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Notes and Memoranda. 
eB with, the pre-war ON wages on the Berlin 


Elevated and Underground Railway are now seven times 
greater, while coal and rails cost seventeen and twenty-two 
times. 





.as. previously... The fares.which.came.into.|.. 


operation on April Ist were four times higher on the 
cremniats and it was eee to meen when the Me as 
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results va g ir 

we inch, with elongat 
The urveyor-in-Chief remarks that ‘* the aa 
stitution of steel pipes is, I think, a wise step.” 
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Institute of Mining and Mechanical Engineers, Mr. P. 
Kirkup déseribed ‘the'plant at a colliery where steam tur- 
bines were installed to utilise the exhaust from the various 
engines. The exhaust came from the winding engine, a 
screen engine, a 200-kilowatt compound electric generating 
set, two compound air compressors, compressing 4500 
cubie feet per minute to 75 Ib. per square inch, and four 
feed pumps. There were three receivers for the steam, 
28ft. long by 8ft. diameter, set to blow off at 2 lb. above 
atmospheric pressure. The steam operated one 500-kilo- 
watt and one 750-kilowatt mixed-pressure turbine 


ecessary 
stated that he had been notified by the electrical adviser 
to the Ministry of Munitions that if Rotherham ewe 
waive any i claims it might have against the 
Ministry 6 ages Me a the applica made 
by the Sheffield uld again be submitted to 


did not consider” : be 

prepared to waive any of its claims under existing 

agreements. = ae 
ane recently reported, the Ministry of which 


the contribution to be paid by tramway 
oat at Gistar omnibus authorities for the lle in of roads 
over which they run services outside their own district, 
has now drawn up model clauses which it is suggested 
ghotid he Eaterted ta in future Bills. The princi 

ema s leeherpenty shall pey Bo the road 


an annual contribution in respect of the use of the road | Quse i 
| at a. sum to be agreed between the parties, or, failing agree- 
Ministry of Transport”; and that 


ment, settled by the 
the authority running the motor omnibuses shall, in proper 
cases; pay sucha sum for the reconstruction of the roads 
so as to fit them for motor omnibus traffic as may be agreed, 
or, failing agreement, may be settled by the Ministry. 
The suggested rates are much above the existing statutory 
charges, but probably they are not above what modern 
conditions require. 

At the last meeting of the Faraday Society the President, 
Sir Robert Hadfield, made public the important part 
the society had taken in 1916 and 1917 in the movement 


a letter of thanks from Sir Graham Greene, 
the assistance meshed tiem sig aiag tok ces ft 
ammonia factory which had been partially erected is to be 
transformed into a commercial project on a very 
scale, and many other fixation se $ are under considera- 
tion thro the Empire. = concludes that the Faraday 
Society doubtless c objects it had in view, 
in bringing the nitrogen cise 8 gee the a have 
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It is stated in the annual report of the Plectriity Com. 









Arter half a century spent at 22, Albemarle-street, 
the Royal Asiatic Society has entered upon new and 
much more commodious premises at 74, Grosvenor-street. 

A new Portland cement factory is being erected near 
Port Elizabeth, South Africa. It is to have a capacity 
of some 4000 ‘tons per month iiledraw its raw 
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_made by Mr. F. C. Wade, 

s bia, on his return from 
a@ visit to that pare of Canada, suggest that Vancouver 
may become an oil-producing centre. He said that he 
had visited some of the derricks where preliminary 
operations are being carried on, and saw distinct evidences 
of gas and oil. The only question is, does the oil exist 
in sufficient paying quantities ? There is also little doubt 
that.important.oil discoveries ure being made in the Peace 
River district. 





pal provision | 


In a report on the introduction of electricity supply 
in Criefi, Mr. MacEwan, of. , estimates that a 

cost..£55,764, while semi- 
nd suction-gas plant 






















_ Wrrx regard to the ——s ing - for d out, but the best 
a of electri cms con and | method from a power 
6th vistey of Muni Corporation has intimated : te possibility 
of Munitions that power would be required | of ut ver Turrett must be 

‘as soon as the works for could in mind, but istribution should be by 

be Gieapldl It has also been inquired whether the | means vm BA ile a scheme might not 
Treasury would contribute one-third of the cost of the | pay its way for the first th » it must be remembered 

ni works. The Town Clerk of Rotherham recently | that there is a Present rowing demand for 


electricity both for busin 1 for domestic use, and 
there are _also the spec ri ges accruing from 
naaeh sumees order to give an impetus 

etricity supply a local 
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at and arrangements are in train 
ia op “a considerable amount of additional mach- 
inery. Prelimi work in connection with the raising 
of the dant wall at the Great Lake is well under way, but 
owing to the impossibility of getting cement it seems 
unlikely that conersting can be started this season. 
The widening of the existing canal and the preparations 
for the new pipe lines are under way. Good progress 
is being made with the preparations for the extension of 
the power station. Preliminary work in connection with 
the harnessing of Lake Rolleston, on the west coast of 
Tasmania, chiefly for supplying the Mt. Read- Rosebery 
Company with power for the production of 50 tons of 
zinc per day from the Read-Rosebery ores, is well ad- 
vanced, and as soon as thé power contract between the 
company and eh Government. has been ratified, active 


operations for the pol the scheme can be 
commenced. 
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RAILWAY WORKSHOP CARS MADE BY THE GREAT EASTERN RAILWAY COMPANY 


(For description see page 430) 
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Current Tendencies in Naval Design. 


Or the many warships now under construction in 
the United States, as listed on another page of. this 
issue, the six battleships of the “ Massachusetts” 
class, are,. in. some. respects, the most remarkable. 
Concerning the. new. battle-cruisers, we may say, 
without risk, of offending American susceptibilities, 
that they are slightly enlarged copies of H.M.S.. Hood. 
Their bulge protection, however, is complete, instead. 
of only. partial, as in the British prototype; they 
are to steam at 33} knots, as against the Hood’s 
31 knots ; their eight 16in. guns fire a projectile of 
2100 Ib., ‘compared with the 19201b. projectile of 
the Hood’s 15in. weapons; and their secondary 
armament of sixteen 6in. quick- firing guns is superior 
in numbers and weight of fire. But, generally speak- 
ing, they present no novel features. It is otherwise 
with the battleships, which are distinctively American 
in corception. The comparison, given elsewhere, 
of their design with that of the Hood brings out very 
| clearly the great forfeiture of offensive and defensive 
power which high speeds involve. It will, no doubt, 


"|be urged that comparisons between warships of 


fundamentally. \different. type are misleading, that 
for the tactical functions which the Hood is designed 
to perform, high speed is a sine qud non. On the 
other hand, it is open to question whether the value 
of speed—tactically, if not strategically—has not 
been exaggerated. War experience has done much 
to modify naval’ views on this subject, as may be 
gathered from various passages in Lord Jellicoe’s 
book, from the remarks made by Captain Sir Edward 
Chatfield at the Institution of Naval Architects last 
month, and from the writings and utterances of other 
distinguished. officers. Captain Chatfield’s words 
are particularly significant, for this officer, who 
served as flag-captain to Admiral Beatty throughout 
the war, and took part in every major engagement 
with the exception of the Falklands battle, is excep- 
tionally well versed in modern tactics. Discussing 
the qualities of the Hood, he declared that those who 
had fought at sea had not found speed to be the most 
important feature in a warship. The main idea 
underlying superior speed was that it enabled the 
captain of the ship possessing it to choose the fighting 
range, but “that assertion is far from being true.” 
Those who had been engaged in naval warfare knew, 
he continued, that the fighting range was largely 
determined by the weather. If the range of visi- 
bility was only 10,000 yards, it was useless to possess 
the speed ard gun-power to enable the action to be 
fought at a range of 25,000 yards, “ That case had 
happened over and over again.” There could be no 
doubt, he added, that if new warships were to be 
designed to-day, British naval officers, at least; 
would not design another Hood. 

If we rule out the British 18in. gun; which is no 
longer mounted in any ship, the 16in. 50-calibre 
weapon with which the “ Massachusetts’ and her 
sisters are to be armed must be considered the most 
powerful naval gun of the present day. Except 
that the projectile weighs 21001b., and the muzzle 
energy developed is about 115,000 foot- tons, nothing 
is known of the ballistics of this piece. Provided, 
however, that the mountings permit of the requisite 
elevation, it should certainly be able to outrange 
both the 14in. and 15in. pieces carried by contem- 
porary battle-cruisers, and in that case the superior | a 
speed of the latter would be useless except as a means 
of escape from the crushing salvos of the slower ship. 
And when all is said; capital ships, be they battle- 
ships or battle-cruisers, are primarily built to fight, 
not to fly. There are indications that the naval 
world is readjusting its ideas as to the relative values 

of armament, armour, and speed. We have lately 
heard more than one authority recant his pre-war 
belief in the supreme value of speed. Naval opinion, 
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both here and in the United States, appears to be 
erystallising in| favour of an ideal type of capital 
ship comparatively moderate in speed, and therefore, 
mutatis mutandis, in displacement, but embodying 
the maximum. degree of hitting and resisting power 
possible within the Jimits,of that displacement. 
That we shall ever revert to the displacements of the 
pre-Dreadnought erais practically out of the question, 
notice | for big guns and. thick armour necessitate generous 
dimensions, quite apart from the|increase due to high 


speed,’ But it is possible, that the:capital ships de- 
signed a few years hence will be considerably smaller 


than. either the -Massachiisetts or the Hood. If it 
be true that the leading:authorities on both sides of 
the Atlantic have come to the conclusion that high 
speed is not a prime.tactical necessity, and that its 
possession in no way. compensates,for inferiority in 
armament or protection, the jway) is already open 
for a large decrease in the! dize of capital ships. At 
the same: time, wé are nob;over confident that the 
opportunity. will -be) deizéd.\.. The constructor, en- 
couraged by, the naval officer, _ will assuredly be 
tempted to turn the weight,saved by reduced engine 
power to account in some other direction rather than 
content, himself with a smaller ship: . He will go on 
adding to the number and. calibre of the guns, or to 
both, and to the:thiekness of the armour. protection, 
until the miargin of surplus weight is quite swallowed 
up anda ship ‘larger than.ever results. And when 
that stage is reached it is possible that high speeds 
may dgaini come into favour, in which case a further 
huge jumpin dimensions will become inevitable. 

We would like to,add a word of protest against the 
praetice of comparing the resisting qualities of pre- 
war British and German capital ships to the exclusion 
of, other features. . It is true that the German ships 
were better able to withstand; punishment, above 
and below water, than our own, but the cause of this 
discrepancy was strategical rather than technical. 
Germany, as has since been admitted, planned her 
ships mainly, if not solely, for the purpose of fighting 
a North Sea campaign. They were never designed 
to make long cruises/or to aecept battle in waters 
remote from .the German, Bight. They. were, in 
effect; very large coastal ironelads, in designing which 
it was not necessary to ‘waste much space on living 
accommodation; since their officers.and. men were 
intended to.spend most of their.time ashore, and an 
unusually large percentage of displacement and area 
could therefore be devoted to armament and pro- 
tection. Our ships, on the contrary, were designed 
in accordance with the Navy’s immemorial tradition 
of ability to cruise and fight in ahy quarter of the 
navigable globe. Consequently the factors of habit- 
ability, hygiene, and comfort could not be ignored, as, 
broadly speaking, they had been in the case of 
German ships. 


The Budget and the Engineer. 


WE are, we believe, justified in saying that since 
engineering is now the greatest industry in the United 
Kingdom, the incidence’ of taxation is of exceptional 
interest to engineers. It is they who pay the greatest 
single item in the bill, and. they have, therefore, 
a more’ obvious right to be, heard than anyone else. 
It is for this reason that we venture to express what 
we believe to be their feelings on the Budget. 

The engineering industry of course recognises that 
the money has to be found, if the current rate of ex- 
penditure cannot, indeed, be reduced, and it knows 
well enough that it has to help to find it. But it knows 
only too well that the need, of business is stability, 
and it longs ardently for the time when it will be able 
to look forward a few years with a certainty that 
conditions will not undergo violent changes. It 
clearly foresaw. that, it..would have to face new 
taxation, but. it. certainly, did. not, anticipate that 
such a violent. measure. as.a great, augmentation 
of the excess profits. tax would be advanced by 
the Chancellor of the Exchequer. Indeed, it had 
hoped, in a vague sort, of way, that the Government 
would find some ingenious. means of reducing that 
tax below the. forty per cent. at which it now 
stands, or at least, were that impossible, that 
the tax would; remain where. it is.. The sudden 
and wholly unexpected change has upset all plans 
for the future.and thrown the industry into a 
state of uncertainty.. This uncertainty is further 

aggravated. by the fact that, the Government has 
broadly hinted that within six: months a supple- 
mental Budget may be brought forward. No one 
can guéss what. it will .contam—save that it will 
probably bring. about. the adoption of the recom- 
mendations, of the Commission on Income Tax. 


{Thus the industry, finds itself not’ only unsettled 


by an unexpected change ina tax, but it is disturbed 
still further by the knowledge that in another few 
months other changes may take place. It is no 
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matter for wonder that in such circumstances ‘the 
engineering trades are unable to settle down. ' But the 
troubles do not end with the imposition of the sixty 
per cent. excess profits tax. Limited companies— 
and nearly all engineering is run by such companies— 
will) have’ to pay the Corporation Tax of ‘one 
shilling in the pound: ' Although this tax may’ not 
hit very severely those firms which pay excess profits 
tax, it may fall more heavily on those thatdo not, and 
further hamper the development of trade. aa 

It has sometimes been contended that heavy 
taxation stimulates ttade, because it forces the 
country to work harder. The events which followed 
upon the Napoleonic wars‘and the remarkable trade 
development of Great Britain at that time have been 
advanced as examples in point. We submit that 
the conditions now are-very different from what they 
were in the first quarter of the last century. Then 
Great Britain seized, and held, an enormous lead of! 
all competitors by the invention of the steam engine. 
and the development of the factory system. Then 
not only her masters, ‘but' her ‘men and women, faced 
really hard work. Labour was undoubtedly badly 
treated, but it was cheap, and it was perforce indus- 
trious. Nowadays the position has entirely changed. 
Labour refuses—rightly enough—to be driven, ‘but’ 
it refuses—very wrongly—to give willingly. It at 
least, whatever the employer may do, is determined 
not to work hard; and it is’ determined that whoever 
suffers it shall gain: The result is’ fairly ‘clear. 
Increased’ taxation, which in 1815 stimulated the 
country to greater output, has now the reverse effect. 
Every new impost on industry means an ‘increase 
of the cost of living and a further demand by the 
working classes for higher pay to meet it. The cost 
of products is raised by the higher charges for labour, 
and can only be brought down by the employment 
of labour-saving appliances. Those appliances are 
excessively costly, and heavy taxation impedes their 
purchase. Thus we live in an ever widening circle 
of expenses,S getting ever further from the great 
desideratum of the day—the reduction of costs and 
the increase of foreign trade. We may note here in 
passing that according to Sir Robert Horne the 
adverse balance of trade is still forty-five million 
pounds. We do not say that the Chancellor of 
the Exchequer could avoid this bitter conclusion, 
but we do say that if the Government believes 
that heavy taxation of, industry is, in ,fact, good 
for the country, and that the industries ean meet 
it by increased endeavour, as they did one’ hundred 
years ago, it is deceiving itself.’ But, above all; we 
repeat, that what every industry in the country needs 
now more than anything else is stability of conditions, 
stability of taxation, stability of labour costs, stability 
of freights, stability of living. If the engineering 
trades could look forward to permanency of con- 
ditions—no taxation changes, no labour or wage 
changes—for even three years, there is a chance 
that they might once more get quickly upon their 
legs. 


The Kelvin Warming Machine and the Domestic 
Fire. 


In his “‘ James Forrest” lecture Sir Dugald’ Clerk 
recalled attention to the method of warming rooms 
and buildings by means of a““'reversed ” heat engine 
suggested i-1852 by the late Lord ‘Kelvin jn an ad- 
dress before the Philosophical Society of Glasgow. 
This suggested system has long been held up by 
theorists as an ideal way of effecting the object 
sought so far at least as regards thermodynamic 
efficiency, and has been contrasted with the alleged 
wasteful, spendthrift, criminally extravagant systems 
commonly employed. It is curious to find that, just 
at the moment when attention is again being turned 
to Lord Kelvin’s idea, and when, apparently, some 
efforts are being directed towards giving it practical 
effect, evidence of a very conclusive kind should be 
forthcoming that the ordinary domestic open fire, 
against which coal economists have for so long 
fulminated, is very far indeed from being the grossly 
inefficient heating appliance that it is usually supposed 
to be. The experiments conducted by Dr. Margaret 
Fishenden at Manchester, according to the report of 
the Fuel Research Board just published, show that 
instead of 95 per cent. of the heat developed in an 
open coal fire escaping up the chimney, 60 to 70 per 
cent. is usefully employed in warming the room 
itself and the general fabric of the building. Of the 
percentage so ‘utilised a very considerable part is in 
the form of radiant heat. Thus with ordinary coal 
as the fuel, from 20 to 25 per cent. of the total heat 
passes into the room as radiant energy, while with 
coke obtained- by the low-temperature process of 
carbonisation, as much as 34 ‘per cent. may be 
radiated. The pleasant British practice of sitting 
round the open fire, as the Fuel Research Board’s 
report points out, is therefore amply justified from 





the scientific point of wiews . With-thecharacter of 
the open fire thus redeemed, those who have advo- 
cated the adoption of the. super-scientific method 
suggested by Lord Kelvin may well pause before 
xy EST crusade against our reask methods 
of heating rooms and buildings, "They may at Jeast 
expect to find the public taste for the open fire harder 
than ever to change now that that taste has received 


the 


| will certainly find it hard to explain the simplicity 


of their process even fo an engineer, let alone the 
‘ploying an engine of the refrigerating type. In this 
engine air from the external atmosphere is exhausted 
and cooled. The temperature of this expanded air 
‘is then allowed to rise to the initial value by con- 
duction from the external atmosphere—or from the 
ocean “if more “convenient: Thereafter the air is 
compressed back to the atmospheric pressure and 
delivered into the room with more than its original 
stock of heat in it. The room is thus heated virtually 
by pumping some of the heat of the cold outer 
atmosphere—or the ocean—into’ the warm’ room. 
Theory shows that if the difference between the 
temperature of the expanded air compression 
and the temperature of the external atmosphere be 
not very great—and it is not necessary that it should 
be—the heat transferred to the room may be very 
much greater than the thermal equivalent of the 
work spent in the — transferring it. ‘The 
burning of fuel produces heat at a high temperature, 
A heat engine can utilise such ‘heat’ efficiently. 
Thermodynamically it is wasteful to apply such 
high-temperature heat directly to raise the temper- 
ature of a comparatively cool body such as the air 
entering our rooms. Theoretically, therefore, the 
open coal fire should prove an easy conquest for the 
Kelvin “ warmmg machine,” but it remains to be 
seen whether a practical combination of parts can 
be devised that will show an efficiency higher than 
that which the ordinary open fire has now been 
demonstrated to possess. 








The United States Navy. 


Dear to the eloquent appeals of Mr. Daniels, 
Secretary of the Navy, Congress has rejected the new 
building pr he had framed with the object 
of giving the United States “ the largest navy in the 
world,” and instead has merely authorised the com- 
pletion of the 1916 programme, the execution of 
which was interrupted by the war. In view of the 
contradictory statements now current with regard 
to the present and future strength of the United 
States Navy, it has seemed desirable to prepare the 
following detailed statement from official sources of 
information. The ships named in italics are not yet 
launched. 





Capital Ships. 
Date of  Dis- Speed 
com- placement, . 
pletion. normal. knots. Armament. 
Tons. 
South Carolina 1910) f 8 12im. 45 cal. 
IS) sooo... {10 ae oe 
oe J 2 n. ca 
North Dakota i910 | 70000 * A14 Gin Qu. 
Bin er or AR ene ecg 18 
ri: * . = in. oko 
pe EY ane Sok 1 
Now york 1914) 27,000 ..: 2) (ig 1B oe 
Texas .. 1914) i (16 din. QF. 
gion IRE ar ao) a Mea 
cameaennee. 1916} 9). {12 I4in. 45 cal 
¥- ‘ere 1916 / FARO, «97:3 114 bin. QF. 
Mississippi -.\-» 1917 (22 I4in. 50 cal 
Bees Sr: tod BE ate 21 (14, 5in. QF. 
Tennessee 19201 39 309 + fia 14in. 50-cal, 
Californi 1921 j 14 bin. Q.F. 
Maryland 1921, >e 
— 1922| eat PERRY) 
 Laarger, ei 1922 a 
South Dakota 
een. — {12 16in. 50.cal 
North Carolina el ee tie eee 
Tow@ "ss «- 
Massachusetts 
Battle-cruisers. 
Constellation 1922 bad ster 
Barmoge +: tr | 43,500 .. 334 146 aor: 
ee te ote 13 | . O.F. 
United States 


Of the unfinished ships in the above table, the 
‘California, launched last autumn, is being com- 
pleted at Mare Island Navy Yard; the Maryland, 


Jaunched on March 20th last, is being.completed at 


Newport News, where her sister ship, West Virginia, 
is still on the stocks ;, Colorado and Washington are 
i built at Camden, N.J.; South Dakota and 


| Indiana at the New York Navy Yard; Montana at 


Mare Island Navy Yard ; North Carolina at Norfolk 
Navy Yard, Iowa at Camden, N.J.; and Massachusetts 


approval of other scieritists. They | laid down 


amethod in theory. consists. of..em- 


"| after.the.ex-German-U.117. 
‘téompleted in 1917, displaced 1164 metric tons, and 


vat incy, Mags. , It ig uncertain whether, all six of 
(SHO BURAS cA ord nate? back laid tot the 
contracts for them have been allocated as.follows :—— 
Lexington, to-Bethlehem Company ar (RR 
Constellation. and Ranger, to Newport News Company ; 
Saratoga, ‘td. New’ York” Shipbuilding “Company, 
Camden, N.J.; Constitution, ‘to Ph Navy 
‘Yard. ‘Tho sixth Ship, “United ;States, tas also been 
assigned provisionally to Philadelphia, but may be 
lad elsewhere... ‘The first, contracts, for als 
six, vessels signed in 1917-18, but since then 
the lans Ray ®, eeiieatty revised, andrit is now 
fetid dered unlikely that any .of the ships will be 
completed before 1923; oe 

| .dineaddition aa above -capital ships, twenty- 


three pre-Dreadnought battleships and eight armoured 
cruisers are still retained on the navy list; but arc 
mainly employed on training and wy duties. 


Light Cruisers—The United” States Navy does 


cruisers. 


\not-at the moment possess any modern | 
Ten, vessels, of, uniform type, are being built, all oi 
which should ‘be in ‘service ‘by 1922. Principal 


details :—Displacement, 7100 tons ; speed, 35 knots ; 
guns, eight 6in. 52 cal. The only other light cruisers 
‘of any value are the Salem, Birmingham and Chester, 
all launched in 1907, and lately refitted and re-armed. 
‘They displace 3750 tons, can steam at 25 Knots for 
short periods, and aré armed with four 5in. guns. 

Destroyers.—It.should be noted that. the number of 
destroyers, built’ and building, has been greatly 
exaggerated in recent text-books. Since July Ist, 
1916, contracts have been placed for 260 destroyers, 
the majority of which are completed. They are 
practically all so-called “ flush-deckers ” of uniform 
désign, showing only very slight variations in dimen- 
sions. Principal details :—Disp mt, 1150 to 
; Speed, 35 knots; ‘armament, four 4in. 
guns, twelve 2lin. torpedo tubes. In the. very latest 
boats only four torpedo tubes are ‘being mounted. 
Of the’ older destroyers, fifty-nine still remain on the 
list, and, added to the boats ordered: since July Ist, 
1916, give a grand total of 319 destroyers. b 

Submarines.—More than one hundred boats, in- 
cluding several large fleet submarines, have been con- 
tracted for in the past four years, and most of them 
are now in service. The present establishment of 
boats complete and building numbers 166, seventeen 
of ‘which are officially stated to be suitable only for 
harbour defence and training. . The current tendency 
in the United States Navy is to divide submarine 
constru orton, oot apart boats 
averaging about | tons, and “ submarines” 
of twice or thrice that, displacement, the latter being 
intended pmannngee the. battle: fleet in its cruises 
and manceuvres. its last report the General Board 
of ‘the’ Navy; presided over by Admiral Badger, 
suggested the following categories as being those 
best suited to American requirements :— 

(a) A very long radius submarine, with heavy arma- 
ment and the longest practical W/T sending range ; 
surface and submerged speeds to be moderate, but 
with considerable submerged radius. To be armed 
with four bow and two stern tubes highs ag ag 
fifteen long 2lin. torpedoes ; two -velocity 6in. 
inion guns, and one A.A. gun. Length of 
vessel, 300ft.; <displacement;on) surface; about 2000 
tons ; speed on surface, 14 knots. This vessel would 
be a modified edition of the latest German submarine 
cruisers completed a few months before the Armistice, 
the largest of which, 0.142, displaced 2158 metric 
tons and mounted approximately the same armament 
as the projected’ American boat, but had a much 
higher speed. 

(6) A long-radius ‘minelayer, generally modelled 
The German prototype, 


was armed with a single 5:9m-.~gun, four torpedo 
tubes, and forty-two mines. 

(c) A “ general purposes ’’ Submarine of moderate 
size, between 200ft. and 250ft. in length and corre- 


‘| sponding surface displacements of 800 to 1000 tons, 


“to be the best combination that we can evolve as 


“| a result of our prospective experiences with different 


designs of “‘$ ’”’ class, A Al, and U 111.” 
These recommendations by the General Board have, 
however, been temporarily shelved on the score of 


- } economy. 


The extraordinarily powerful armament of the 
‘“* Massachusetts * class of battleship will be noted. 
Each of these vessels will mount twelve 16in. guns of 


"| the new 50-calibre type, in four turrets. Orders were 


placed last year for 190 of these guns, or 70 more than 
are required for the twelve vessels designed to carry 
them—i.e., six battleships and six battle-cruisers. 
The new weapon was first tried at the proving butts 
in April, 1918, and has since been tested at sea, the 
results being consistently satisfactory. The pro- 
jectile, weighing 2100 Ib., is: fired with a muzzle 
energy of 115,000 foot-tons, as compared with 
84,500 tons developed by the British 15in., as mounted 
in the ‘‘ Queen Elizabeth ” class. The reasons which 
have led the American naval authorities to introduce 
guns of this tremendous power are summed up in an 
official report. As the size:and weight of the pro- 
jectile increases, it points out, the more accurate 
becomes the trajectory, and therefore the accuracy, of 
the gun. It has been found also that the smashing 
effect of a very large shell is considerably greater in 
practice than the ballistical formule would indicate. 





The increase in the size of the gun provides such @ 
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large increment in: power ‘that: the slight decrease 
in muzzle velocity involved thereby may be accepted, 
and the morereadily because it signifies a corresponding 
reduction in wear and tear and erosion. ‘“‘ It may be 
said in general terms, therefore, that the 16in. 50- 
calibre gun is not only of greater power than the 14in., 
but probably possesses a longer life.” The 
muzzle energy of the 16in. 45-calibre gun is approxi- 
mately 100,000 foot-tons, which in the 50-calibre 
gun is increased to 115,000 foot-tons. 

As the U.S...Massachusetts, when completed, 
will be the largest warship in the world, it is interesting 
to compare her features: with those of H.M.S. Hood, 
which at present enjoys that distinetion :— 


Battleship Battle-cruiser 
Massachusetts. Hood. 
Length, p.p., feet .. 660 810 
Length, overall, feet ; 684 860 
Breadth, extreme, ft. 106 104 
28} 
41,200 
144,000 
1 


e° 3 

+» 8 1bdin. 42 cal. 

«- 12 5.6in. 50 cal. 
6 torpedo tubes 


on |. Ifin. belt; tur- 
rte, llin. to 
anti-to 
bulge 





Under the new distribution of naval strength, 
separate fleets are now maintained in the Atlantic 
and the Pacific. The Atlantic Fleet comprises a 
total of 189 vessels of every description, with an 
aggregate displacement of 681,698 tons. It includes 
ten Dreadnought and five pre-Dreadnought battle- 
ships, and 107 destroyers, half of the latter being in 
reserve. The Pacific Fleet is somewhat stronger, 
including as it does the latest completed “battleships 
Mississippi, Idaho and New Mexico. The total number 
of v | attached to it is 192, displacing 789,996 
tons, and ineluding eight Dreadnought battleships, 
six pre-Dreadnoughts, and 108 destroyers, half the 
latter being in reserve. A large first-class fleet base 
is to be created in San Franciseo Bay, the initial 
appropriation for which has already been authorised. 

With regard to personnel, the position of the 
United States Navy is much less satisfactory. Owing 
to the refusal of Congress to grant higher pay, prac- 
tically all the time-expired ratings are permanently 
leaving the service to find more lucrative employ- 
ment ashore. At the present time, it is doubtful 
whether the navy is able to muster more than 100,000 
men, and they are still leaving at the rate of 1000 
per month. On the other hand, a slump appears to 
have set in in naval recruting, in spite of a widespread 
campaign of publicity to popularise the service. 
Rear-Admiral Washington, who, as Chief of the 
Bureau of Navigation, is responsible for all questions 
of personnel, gave evidence before the Naval Com- 
mittee on April 9th last to the effect that the navy 
was threatened with “disaster ’’ in consequence of 
the rapid depletion of its man-power. During the 
last half of 1919, he stated, there was a total of 4666 
cases of desertion, including 1000 petty officers, 
whilst there were 1663 cases. of desertion in the first 
two months of the present year. More than 1000 
officers had resigned since the Armistice, and a further 
1450 resignations had been accepted. If these con- 
ditions went on, he declared, by 1921 not only would 
the navy be undermanned, but 90 per ceni. of those 
on the list of officers would be “‘ inexperienced boys.” 








Literature. 
Jane's Fighting Ships, 1919. 


£2 2s. net. 
A VERY special interest attaches to the current 
edition of this well-known cyclop#dia of the world’s 
warships, now in its twenty-second year, For the 
first time. since 1914 it has became possible to include 
complete details, textual and pictorial, of the British 
and Allied navies, in regard to which a wise reserve 
was maintained throughout the period of hostilities. 
In the brief interval that elapsed between the raising 
of the Censorship and the publication of the 1918 
volume it was not possible to insert more than a 
fraction of the copious material which had been 
collated in the previous four years. But past 
deficiencies are more than made good in the present 
edition. Here, for the’ first time, the new British 
Navy which has sprung into existence since the 
outbreak of war is described with a wealth of detail 
and illustration. To the general public these pages 
will come as a fresh revelation of the national war 
effort, and should help to restore to its true perspective 
the influence which sea-power exercised on the 
fortunes of the great conflict. 





_ Sampson Low. Price 


The book is now jointly edited by Surgeon-Lieut.: 


Oscar Parkes, R.N., and Mr. Maurice Prendergast; 
and is, therefore, in excellent hands. Advantage 
has been taken of the sweeping changes in the naval 
world since 1914 to recast the order of precedence 
in relative strength. Germany, no longer following 
close upon Great Britain, is relegated to a humble 
place among the minor Maritime Powers. Austria, 





deprived of outlet. to the sea by the Treaty of Ver- 

has ceased to be a naval State; but the 
ancient kingdom of Bohemia has now both a coast 
and a fleet of its own, a circumstance which Shakes- 
pearian enthusiasts will.doubtless hail as a. frésh 
example of their poet’s prescience! For the average 
reader the British Navy section: will be» the most 
interesting part of the book. Here are listed and 
described no fewer than fifteen Dreadnought. battle- 
ships and four battle-cruisers which have been added 
to the Navy since August, 1914, to. say nothing of 
scores of light cruisers and hundreds, of destroyers, 
submarines, patrol vessels, &c. The task of classi- 
fying all these newcomers, and simultaneously deleting 
the many vessels excluded from the post-war Fleet 
must have been a most: difficult one, and the editors 
are to. be congratulated on: the. successful accom- 
plishment of a very formidable, labour... With but 
few exceptions the illustrations in this section—and, 
indeed, throughout the book—are made from photo- 
graphs of recent date, showing the various vessels ir 
their present-day rig, and, in some cases, still in their 
hideous ‘“ dazzle” war paint. 
ships have had their appearance quite altered by the 
addition or removal of upper works, the fitting of 


tripod struts, director foretops, and “ coffee-box ” | terms 
ight towers. It is pointed out in an e ‘i 


atory note that these additions and structural 
i introduced during the war have tended 


| to increase the displacement of our capital ships by 


as much as 2000 to 3000 tons. “Light cruisers, too, 
have grown heavier by 500 to 800 tons, and certain 
destroyers have been burdened with an extra 100 tons. 
Needless to say, these increased displacements mean 
deeper draught and a corresponding forfeiture of 
speed, whilst in the case of armoured ships the thickest 
belt armour is often submerged at deep-load draught. 
Another point brought out is the remarkable increase 
in ships’ complements under war conditions. Whilst 
hostilities were in progress it was not unusual for 
large vessels to carry a crew stronger by fifty per cent. 
than the normal quota. The Renown, for instance, 
carried upwards of 1500 men, and this was by no 
means a record figure. 

& The system of official revisions introduced some 
years ago has since been so far amplified that nearly 
every section devoted to the leading navies of the 
world is now based on information supplied to the 
editors by the various Admiralties concerned. This 
quality adds considerably to the authority of the book 
and to its value as a work of reference. The late Mr. 
F. T. Jane always made a point of devoting to the 
minor navies a degree of attention which some critics 
considered disproportionate to their political sig- 
nificance. But events in the past five years have 
fully justified their inclusion, with all available data 
relating thereto, however insignificant some of these 
‘pocket fleets”? may appear alongside the mighty 
armadas of first-class Powers. Next to Great Britain, 
the two navies which have undergone the largest de- 
velopment since 1914 are those of the United States 
and Japan. It would scarcely be an exaggeration 
to say that within this period the United States 
Fleet has become twice as strong as it was before 
the war. It has been reinforced by eight capital 
ships completed, with a further seventeen under 
construction, nearly 400 destroyers, and more than 
130 submarines. The latest capital ships of the 
United States are the largest and most powerful of 
any in existence, and, compared with the ““ Massa- 
chusetts ’’ class, which will have a full-load displace- 
ment of 45,000 tons and a main battery of twelve 
16in. guns, even the Hood suffers eclipse. Attention 
is rightly called to the fact that, during the war, 
the Japanese capacity for shipbuilding of every 
description expanded enormously. A proof of the 
technical efficiency of the native yards is a d- 
by the rapidity with which they are now able to 
turn out ships: large destroyers have been built in 
seven months, and the battleship Ise, of 31,260 tons, 
was completed for sea within thirty-one months of 
laying the keel-plate. Yet it seems but a few years 
since Japan was entirely dependent on European 
industry for her naval armaments, and in 1907 her 
completion of the cruiser Ikoma, the first large 
warship to be built and entirely equipped in the 
country, was regarded as a marvellous achievement. 

A most useful feature of the book is a complete 
table of all ships lost in the war. The list, which has 
been compiled with admirable-care by Mr. Francis E. 
McMurtrie, enables one for the first time to appreciate 
the tremendous expenditure of material that was 
involved in the protracted struggle for the command 
of the sea. Germany’s losses, including the ships 
surrendered and scuttled, were far in excess of our 
own. In particular, during the later stages of the 
war, the havoc among her torpedo craft and sub- 
marines was prodigious. 

As a guide to current tendencies in naval design 
the world over, Fighting Ships is invaluable... A study 
of its pages should enlighten those who think that 
the reign of the surface capital ship is at an-end 
So far from considering the battleship dead, both 
the United States and Japan are building many 
vessels: of this. type, and. neither evinces the faintest 
dis: } to abandon it in favour of the cheaper 
sub “and. aircraft, which, according ‘to the 
anti-mastodon school; have undermined the. supre- 
macy of the capital ship... In view of. the vast 
amount Of information it contains, and of the 


| 





Many well-known | Book 


difficulties which beset the editors in this period of 

falar slat 2 heel ie sainalin 
free from inaccuracies. = ss as & few slips of oy 
pen and some obvious printer's errors, and we notice 
here and there remarks which seem irrelevant or 
extraneous to the character’of the volume. On the 
whole, however, Fighting Ships for 1919 is a wonderful 

ion, which reflects the highest credit on the 


joint editors and publishers. - 





_ “SHORT NOTICES. 


Rectangular Areas.. By A, W. M. Eliott. London : 
Scott, Greenwood and Son. Price 7s. 6d. net.—This little 
book, designéd primarily for the assistance of tin-plate 
makers and sellers, gives tables containing the areas of 
rectangles measuring from 8}in. tc 38}in. in width and 
from 8}in. to 40in: in the sides and lengths advanc- 


ing by quarter inches. . 8) upple tary tables enable 
the areas to be found of rectangles either the sides or 
lengths of which—but not both—contain odd eighths or 








sixteenths of an. inch. the sides and lengths are 
expressed in terms of integers and vulgar fractions, the 

AS. 4 ziven in integers and decimal fractions. e are 

lear as to the for the adoption of devimal 
fractions, for, in the main tables at least, the areas could 
all have — completely given by | ing them in 
e ie ates inclen and cnsae@ediitnadths of 9 eqoare 


fractional: | part bad this plan 










been adopted. . As it is, one of the entries 

four places of s to express them com- 
pletely. In the suppleme 7 tables some of the entries 
are actually w out to six places of decimals. In our 
opinion the insertion of the fractional parts of the areas 
is something of an encumbrance, for in practice such 
fractional parts will be neglected or taken at the nearest 
quarter inch. 


—_— 


Principles of Metallography. By Robert 8. Williaras. 

ndon: Hill. Publishing y. 12s. net.—This 
little book forms one’ of the volumes of the International 
Chemical Series. It is‘a very brief and somewhat sketchy 
summary of a large _written, no doubt, to meet the 
requirements of a class of students who are not able to give 
the subject the time demanded by a study of any of the 
existing standard works. It is admittedly difficult to 
arrange so brief a summary in a satisfactory manner, but 
in the present instance the difficulty has been further 
increased by the author's attempt to combine somewhat 
detailed practical instructions for elementary laboratory 
operations with an outline of the main principles of the 
subject. _As.a result we find several pages devoted to 
details of photographic developing and printing, while 
the whole subject of the effects of strain on metals is pushed 
into a digression in the chapter on certain copper alloys. 
Apart from defects of this kind, and a few minor inaccu- 
racies of statement; the little book provides a clear state- 
ment of the elements of metallography, mainly in regard 
to the equilibria. of alloy systems, and in this respect 
provides.a welcome alternative to some of the smal! German 
and French handbooks which offend so seriously by com- 
pletely ignoring the work on this subject which has been 
done in England during the past twelve years. 





BOOKS RECEIVED. 


Talks with Workers on Wealth, Wages, and Production. 
London: Sir Isaac Pitman and Sons, Limited, 1, Amen 
Corner, E.C. 4. Price 2s. net. 

The Engineering Draughisman By E.. Rowarth. 
London: Methuen and Co., Limited, 36, Essex-street, 
Strand, W.C. 2. No price stated. 

Tanks in the Great War, 1914-1918. By Brevet-Colonel 
J. F. C. Fuller, D.S.O. London: John Murray, Albe- 
marle-street, W. 1. . Price 21s. net. 

An Algebra for Engineering Students. By G. 5. East- 
wood and J. R. Fielden. London: Edward Arnold, 
41/43, Maddox-street, W. 1. Price 7s. 6d. net. 

The Industrial Courts Act, 1919, and Conciliation and 
Arbitration in Industrial Disputes, By W. H. Stoker. 
London: Stevens and Sons, Limited, 119/120, Chancery- 
lane, W.C. 2. Price 3s. 6d. net. 

Intermediate Text-book of Magnetism and Electricity. 
By Robert W. Hutchinson. London: W. B. Clive, 
University Tutorial Press, Limited, High-street, New 
Oxford-street, W.C. 1, Price 8s. 6d. net. 
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COLLOIDAL FUEL AND PULVERISED COAL 
ENGINES. 





Our readers will be interested in the following passage 
from a letter written to us by Mr. J. G. Robinson, of the 
Great Central Railway :—‘“‘ A few weeks ago we made a 
comparative test with three engines of the same class— 
2-8-0 tender engines—one being fitted in the ordinary 
way for burning steam coal, the second for burning 
colloidal fuel, and the third for burning pulverised coal. 
The load was practically the same in each case, and it 
was found that there was not the slightest difficulty 
experienced in maintaining a full head of steam pressure 
with the colloidal fuel and pulverised coal engines, together 
with a high degree of superheat. The non-stop run made 
was from Dewsnap Sidings, Guide Bridge, Manchester, 
to Dunford Bridge, ‘with eighty wagons on each train. 
The ruling gradient is 1 in 120, and it is a ‘ curvey’ line. 
The advantages to be derived from the use of locomotives 
fitted to burn,colloidal fuel'or pulverised coal as compared 
with the ordinary coal engine are considerable when the 
freedom from shed duties is taken into consideration, 
ashpan cleaning, smoke-box cleaning and repairs, fire 
cleaning, coaling, &¢}; and in the case of engines working 
heavy goods and coal trains which are delayed in sidings 
and loops the fuel is not being burned to any appreciable 
extent. compared with ,engines having large grate areas 
and consuming bituminous coal.”’. Colloidal fuel, we ought 
perhaps to remind our readers, is made by suspending 





powdered. coal in thick oil, 
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British Railway Workshops in War 
Time. 
No. XIII.* 

THE STRATFORD WORKS OF THE GREAT EASTERN. 


Ir will have been judged from the previous articles 
of this series that all large railway shops were each 
engaged on different classes of work and that rarely 
had one company anything to manufacture exclu- 
sively. In order, however, to spread our description 
of. the work done by.the. companies as a whole and 
to make each article of reasonable length and value 
it has been necessary to select for each railway certain 


special features and to make them the main purpose | 


of the article, even though the company, the work of 





| had tobe overhauled before dispatch, were lent. In | 


the ,early days of the war there were dispatched | 
1750 ambulance stretchers and 14,800 picketing posts 
and pegs. 
The dispatch of ambulance trains and other pas- 
senger vehicles overseas led to the designing of a} 
method of slinging, whereby the coaches were lifted | 
bodily by a steam crane from the rail and deposited | 
on the ship. Wire ropes were used, with a hook that | 
engaged in the framework of the bogie.* These slings | 
were, however, dispensed with when the train ferries | 
were introduced. 

A very interesting piece of work done at Stratford | 
was the conversion of ten covered wagons into two | 
4ft. 8}in. gauge workshop trains for Egypt. Each 
train consisted’ of @ generating van, machinery tool | 
van\No. 1,‘machinery’ tool van’ No. 2, a fitters’ and | 
tool van; and an officers’ and stores:car. The generat- 


vans were divided into three, each division having 
an upper and a lower hinged door. The upper doors 
could be propped up and the lower were held by chains 


| 80 as to serve as @ platform as seen in the illustrations. 


The two other vans had the usual sliding doors of 
covered wagons. Side and end tarpaulin sheets were 
provided to act as screens for sunny, wet, or windy 
weather. 

The train was not only provided with all the neces- 
sary:tools and stores, but with duplicate parts of 
machinery and electrical equipment. Among the 
loose equipment were six portable forges, two each for 
manually operated blowers, two for electric fans, and 
two for bellows; one anvil with stand; three cast 
iron water troughs ; one. portable saw bench with a 
15 horse-power motor, The generator sets in the 
first-named van provided the necessary power for 
driving the motors in the other vans and for lighting 
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FIG. 90—-STAGES IN THE 


which was being described, had not done more in that 
particular direction than the others. In dealing now 
with the Stratford works of the Great Eastern we 
are adopting the same course, but refer first to those 
phases of the work which have been described already 
in previous articles. 

From Stratford there were, for instance, furnished 
two ambulance trains for the use of the War Office 
in this country, five ambulance trains for the British 
Army on the Continent, and two for the United States 


army. For use in France 225 covered goods -wagons | 


were built, which were similar to those described 
and illustrated in our Midland Railway article of 
November 14th last ; also 440 general service wagons 
similar to those we mentioned when referring to the 





ing van—see page 426—contained two 45. horse- | 
power petrol motor electricity generating sets, with | 
switches, &c., complete ; air compressor with 15 horse- 
power electric motor; an air reservoir with fittings | 
and a water tank. The sets were at the ends of the | 
van, the compressor and its motor in the centre, the 
reservoir in the roof and the water tank under the 
floor. Machinery van No. 1, page 426, had, on the 
extreme right, a 15 horse-power motor for driving the 
shafting ; m the centre a 12}in. screw-cutting lathe, 
behind which, as viewed in our illustration, were a 
small drilling machine, a 2ft. 6in. grindstone, a twist 
drill grinder, and a two-wheel emery grinder. The 
gap next to the motor was reserved for a hack saw. 





Machinery van No. 2, page 426, had, on the extreme 


MANUFACTURE OF LIMBER HOOKS 


the whole tram. Each van was equipped with a good 
supply of pendant and bulkhead lights, together with 
plugs and flexible wire for hand lamps. 

For the Associated Equipment Company there were 
made 5806 various parts for motor lorries—radiator 
parts, front and rear wheels, inner axle tithes, &c. 
Another unusual bit of work was 1338 miners’ trucks. 
They had bearers of ash and platforms of cak. 

The Great Eastern made at Stratford tén carriages 
and sixteen limbers for 6in. howitzers ; also 200,000 
4.5in. howitzer limber and wagon details. Among 
these details was a quantity of hooks for limbers of 
4.5in. howitzers, of which Fig. 80 shows the various 
stages of manufacture. These views show, in succes- 
sion, the steel billet, the billet after heating and the 

















FIG. 91—STAGES IN THE MANUFACTURE OF COUPLING LINKS 


Lancashire and Yorkshire work in THe ENGINEER of 
August Ist. Thirty water tanks—see the North- 
Eastern article of, June 13th—were made. , Reference 
to these affords an opportunity to mention. the 


left, a similar motor, with shafting, pulleys, brackets, 
and | belts complete, to those in van No. 1. In 
line with the motor was a 64in. screw-cutting lathe, 
and next to it a heavy drilling machine. On the other | 


clarifying reel for the interior of the filter of the water | side of the van was a similar lathe and a similar drill- 


tanks. 


On reference to Fig. 4:0n page 576 of Tux | ing machine. On the right was a 14in. shaping machine. 


ENGINEER of June 13th last it will be seen that each | The fitters’ and tool van had two benches fixed in the | 
tank had two filters. Of these clarifying reels the | diagonal corners, each provided with a 44in. bench | 
Great Eastern made 400. vice and a 4}in. parallel vice. i 
Other such work done was the conversion of twenty | The officers’ and stores van was divided. The 
four-wheeled brake-third passenger vans for use as officers’ compartment contained a combined table and 
goods brakes overseas; twenty 20-ton coal wagons | Sleeping bunk at the end, a small table at one side | 
were lent and sent to the Front ; two wagon traversers | and @ nest of drawers with table top on the other. It_ 
and one 20-ton steam crane were also sent overseas ; | had/racks and a cupboard in the corner at the foot of | 
whilst forty-three standard goods locomotives, which | the bunk. The stores compartment had two jib 
ams : ______ | cranes, three racks, and a stove. 
The sides of the generator van and of the two tool 


* No. XII. appeared December 12th, 1919. 





end for the hook shaped under the 5-ton steam 
hammer ; the billet after it has been to the smithy 
to have the hook made; the hook heated and stamped ; 
the hook finned; the forging bored; the’ forging 
machined on the outside and the slot cut; and the 


| finished article. 


Another item of ‘which Fig. 91 gives various views 
of manufacture, is the link for coupling 6in. howitzers 
to tractors. First the billet; the billet after treat- 
ment under the 5-ton steam hammer; after stamp- 
ing; and finally the link worked up under {the 
15-cwt. steam hammer. 

Yet another item is shown by Figs. 92, 93, and 
94. Fig. 92 is a. draught hook for limber in its six 
stages of manufacture. Fitting in the stem of the 


| hook is the compressing’ spring, Fig. 93, of which four 


stages are shown: Over these fits the case, Fig. 94, 


if 
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which is fastened by the cap seen at the right-hand! was made at Stratford, the base of which was forged | adapters, and gaines ;., 2,360,000. 18-pounder cartridge 
bottom corner ofjthe engraving. from an ingot, ebtained from outside. ,Only one | cases were re-formed and 1,220,000 4.5in. cartridge 

As further illustrating the stages through which | was made at Stratford, but we believe’that it was the | cases ;. 1,611,000 split cartridge cases were brazed and 
many of the details have to pass, we show in Fig: 95' original-of a very ‘suceessful gun... It.was noiseless | 6300 Gin: shell nose stampings made., Of 18-pounder 
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FIG. 92—STAGES IN MANUFACTURE OF HOOK FOR LIMBER FIG. 98—-STEM OF HOOK AND COMPRESSING SPRING} 
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FIG. 94—STAGES IN MANUFACTURE OF CASE FOR DRAUGHT HOOK FIG. 95—STAGES IN MANUFACTURE OF HINGE FOR AMMUNITION WAGON 
the lug hinge of the ammunition wagon of the 4.5in.} and smokeless, Another piece of machining which | shells 208,000 were”painted ; 2000 tin-lined powder 
howitzer. was done at Stratford was that on the breech block for | cases were supplied. and 1000 wooden cases for 
Fig. 96 shows a 2in. trench howitzer, of which] an O.Q.F. 4in. gun, Mark TV. eartridge boxes. 


150 were made. They were machined from the solid, Of 4.7in. shells 18,800 were forged, whilst 37,000 Mention of copper bands for shells suggests the 





FIG. 96—2-INCH TRENCH HOWITZER ON FRAME 112-POUND TRENCH HOWITZER 


and each is seeured-to its frame, which is of ash, by a| 6in. shells were machined and completed, except | illustration in Fig. 99, of how aroad van wheel press 
pin, which passes through the crosshead and breech | filling. Seventy-five tons of proof shot were converted | was utilised at Stratford to press copper bands on 
block. The frarhe has four rope handles for carrying | into forgings. For mines there were 6650 sets of | to shells. ; 
it by hand. On the right is the extension for the | hemispherical pressings made. For rifles 139,400 Of the skew gear for the mechanical control of anti- 
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FIG. 98—STAGES IN THE MANUFACTURE OF A FUSE 


‘elevating gear. The upper. serew below the mouth , details were supplied...For. shells of various kinds 
of the howitzer is the traversing screw and the lower |'858,100 copper bands were: made. Of copper cup | Yorkshire article of August 22nd, 138 were made at 
is the elevating screw. bottoms there were 44,950 made ; 49,600 cast copper | Stratford. , is 

An experimental 112 Ib, trench howitzer, Fig.’ 97, driving bands for 9.2in. shells; 730,000 graze fuses, By the courtesy of Mr. A. J. Hill, the railway com- 


aircraft projectors, illustrated in the Lancashire and 
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pany’s chief mechanical engineer, we ‘are, 

other privileges, in @ position to describe all the stages 
through which a fuse passes. There are’ thirteen 
stages, all of which are shown in Fig. 97.° The brass 
stick is A. This is cut into three pieces, B, which go 


to the smiths’ shop to be drop-forged to the form shown. 


at C. The base is then machined, D, to receive the 
adapter and externally for the fuse to fit the shell. 
Now it is coned to shape, E, and bored to receive the 
graze pellet, and the screw thread is put in for the cap. 
In F the hole is bored to receive the detent spring and 
plug, and in G the hole is bored to receive the detent 
spindle. The hole is now bored, H, to receive the 


centrifugal bolt-and plug, and in J the hole is milléd 


for the used when screwing the fuse into the 
shell. In K the hole is bored to receive the percussion 
pellet, spring and plug, whilst in L and M the lower 
hole is made for the adapter set screw and the upper 
hole for the cap set screw. An operation not shown 
in Fig. 98 is the re-tapping for the adapter, which is 
done originally at D, Fig. 98, whilst another operation 
not shown is the marking of the position of the per- 
cussion detonator plug. . After the details of the fuse 





basin, or the two-direction method. 
‘The’ theanta 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE THEORY OF TIDAL POWER. 
Smr,—Will you allow me a little space to discuss the English 
translation of the article by M. P. Caufourier, printed in your 
issue of April 9th ? 


ing, because the sub-_ same hi 


The title of the article is rather misleading, 


ject matter only refers to one particular method of utilising the | ~ 


rise and fall of the tides for power development, i.c., the single 





of tidal power and its resulting factors are not as 
shown. when use is made of multiple reservoirs for 


continuous operating—no dead points—and they again differ ee paat agers 


. This maximum fiow must be designed for, or 


portionally 
else water will be retained in the reservoir, to diminish the power 


We may illustrate this latter demerit by saying that no person 


would buy.a motor orany class of prime mover that could not 
guarantee continuous service ; in other words, no person would 
install in his mill a prime mover that must—because of its design 
or arrangement—stop working at certain times of the day. 
Therefore. it_ seems 


reasonable to expect that no person would 
‘that did the 
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BOILER EFFICIENCY. 


Sir,—As previous letters in your pages have shown, I appear 
F opinions regarding steam boilers 


for those systems working under variable head and for systems | and the thermal effigiendies that_may be realised in their opera- 


working under constant head throughout the tide cycle, &c. 

M. P. Caufourier is well aware that the method he proposes 
is very old, To prove this we need only go so far back as 1845, 
during which Japse of time we find in large number the inter- 
mittent operated—one basin—variable head system and _/its 
modifications. During this period some of the inventors in 


tion. Your ———. Mr. Brownlie, is an expert who has 
made tests on 600 sti boilers, and found the average thermal 
efficiency to be 60 per cent. He states that by increasing the 
thermal efficiencies of these boilers to 75 per cent. an annual 
coal saving, amounting to one million tons, would be effected. 


Why do the users of these, boilers not secure the money value 

















FIG. 99—HYDRAULIC(\COPPER BANDING PRESS 


have been assembled the cap is added and the fuse is 
complete, N, Fig. 98. Finally, the maker’s name, 
lot number, and date are stamped on. 

_ The fuses have still other operations to go through. 
For instance, they and also the gaines are lacquered, 
while the latter have flash holes drilled in them. 

One of the outstanding features of the work done at 
Stratford was the breaking up of 150,000 tons of steel 
bars, varying from 15ft. to 20ft. in length, into billets 
for shells. The bars,’on arrival in port from the source 
from which they were procured, were conveyed by 
rail to High Meads, Stratford, and there unloaded. 
Subsequently they ere taken to the shops and 
nicked by a saw or loose nicking tool into the requisite 
lengths. They were then broken, either by a 250-ton 
hydraulic press or under a Walker breaking machine. 
From the latter the billets were passed along con- 
veyors for inspection. During one week there were 
2500 tons of steel bar unloaded and sorted. 

In the boiler shop there were made 315 sets of points 
and crossings for left-hand turnouts of 20 Ib. rail, and 
315 sets of right-hand; also 650 rails for outside 
curves and 650 rails for inside curves. 








Concrete AceRrecatTes.—The Concrete Institute has recently 
collected, in tabular form, a variety of useful information on 
the properties of aggregates available in different parts of the 
country. The collection of this information has been made 
possible by the co-operation of a number of county and borough 
engineers, who have furnished particulars upon forms provided 
by the Institute. By this means a large amount of valuable 
information has been made accessible to all who are interested 
in concrete work, and who wish to ascertain what aggregates 
are available in any particular district. The investigation is 
not yet completed, but the tabulated information at present 
collected is open for inspection, free of charge, on application 
to the Secretary of the Concrete Institute at Denison 
296, Vauxhall 
12.30 and 2.30 to 4.30, Saturdays 10.30 to 12.30. 

Canapian INpuUsTRIes Exursrrion.—A Canadian Industries 
Exhibition is to be opened at the Royal Agricultural Hall on 
June 3rd next by the Hon. Sir George H. Perley, K.C.M.G., 
High Commissioner for Canada. This exhibition, which will 
remain open for fourteen days, will consist entirely of Canadian 
products and will include the following industries :—Iron and 
steel, minerals, hand tools, transmission machinery, textiles, 
clothing, furniture, provisions, confectionery, leather, paints and 
varnishes, brushes, agricultural machinery, tin and enamelware, 
wood products, animal products, sheet metals, rubber goods, 
footwear, carbides, asbestos, musical instruments, buildi 
materials, &c. &c. The exhibition is to be o free to traders 


from 11 a.m. to 9 p.m. and to the general public from 2 p.m. to 
7 p.m. Tickets may be obtained on application to the Manager, 
43, Essex-street, Strand, W.C. 2. 





ridge-road, Westminster, 8.W., from 11.0 to 
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mind are Berube, Blochet, Dechat, Dupont de Varigny, Esnault- 
Pelterie, Fontaine, Grenier, Havard-Lavalette, Keller-Thesing- 
Marotzke, Martinet, Rolland, Schawuhauser, Singrun, 
Thouvenin, &e., and only during the past year or so two British 
proposals of the two-direction method was put forward, one by 


Boving and one by Smith. 


When 


electrical parallel 











discussing tidal power two distinct operating con- 
ditions come to the fore, and one must, particularly when refer- 
ring to the single-basin system—two-direction flow—have in 
mind whether the tidal power system is to be connected in 
i with existing steam and fresh water power 
plants, or whether it is to be operated independently and purely 
a Pye The writer can 





such a saving represents ? Simply because their boilers are being 
operated within 2 or 3 per cent. of the maximum thermal effi- 
ciency possible at the outputs these boilers are required to give. 
No man ever increased the thermal efficiency of a steam boiler 
by i ing its output. No man, however ignorant he may 
have been, has ever decreased the thermal efficiency, with which 
any given output has been realised, more than 3 per cent. by 
any change in the chemical combination produced by bad firing. 
Please note: Given output. 

All the assertions regarding the enormous loss entailed in the 
heating of what is called “ excess air” are simply bunkum. 

If Mr. Brownlie could have the opportunity of making a few 
tests on locomotive boilers such as the tests made on the St. 
Louis plant in America, I am certain his expert view would 
undergo a radical alteration. The boilers of our locomotives 
are operating daily with thermal efficiencies varying from 40 to 
80 per cent/ at any given time, according to the load and the 
speed at which it is carried. On a test plant, either of these 
efficiencies could be maintained indefinitely, but every increase 
in efficiency would invariably be accomplished by a correspond- 
ing diminution of the output and not by any legerdemain 
called “‘stientific control.” 

Glasgow, April 18th, 





Jas. Dun op. 





SLOT AND. CRANK MOTION. 


Srr,—In connection with steam engine and gas engine practice 
it is recognised that fully 95 per cent. of designs comprise the 
principle of “ crank and connecting-rod ’’ mechanism. 

A short time ago T had occasion to discuss the problem of a 
small power gas engine, the height of which, owing to the 
restricted space available, had to be reduced to a mini i. 
The outcome of the discussion was the suggestion to use what 
one might call the harmonic mechanism as indicated diagram - 

i in accompanying figure,* by the careful design of 
which the height could be reduced by 25 per cent. compared 
with the height of a similar engine working with the crank and 

The use of the harmonic mechanism referred to is usually 
confined to such engines’as boiler feed pump, and that is about 
the stage where its progress is stopped. 

While I am fully alive to the fact that as a mechanism it is 
good, yet it would be interesting to learn from a practical stand- 
point why so little progress has been made with this mechanism. 

Erith, Kent, April 13th. H. J. T. 

{* The figure is not reproduced. It shows an ordinary slot and 
crank motion with the slotted link running in guides.—Eb. 
Tue FE.) 





STABILITY OF MOTOR OMNIBUSES. 


Sm,—Your article on the above in this week’s number 
presupposes that when a bump or lift of one side of the omnibus 
takes place, the load, i.e., the remain in the same 
position as when the omnibus is level. I have frequent occasion 
to mount to the top of an omnibus which stands at a terminus 
with the wheels of one side in the gutter and the others on a 
fair camber, which gives the omnibus a decided slant over. 




































ween. Sake he It is practically impossible to sit on the outside seats without 
oi Fa down them. 
i It does not require much imagination, therefore, to see that 
' Ee ee if an omnibus wheel striking an obstacle, or the omnibus running 
25 Ti round a curve, causes a tilt of much less than the minimum 
20 mentioned in your article, the passengers would be thrown 
over to one side, more especially those on the top, but probably 
St Siete oo 4 those inside as well. The centre of gravity would thus swing 
outwards, the shifting load accentuating the tilt and probably 
jo’ ting for the pletion of the overbalancing movement. 
Lati | Weap Tide a A H. G. Lester. 
5 ' 7 aay x = x,) . \ ! yf | 
te anh | ting | Tid 6 NS pe 
g U Hours ' Vanious conflicting estimates have been published in 
a maa ar a a ae ee” ae connection with the cost of aerial transport. Yet another 
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only consider the former because of its many advantages obtained 
from inter-connection and the resulting diversity factor. 

It is unfortunate that maximum, minimum, and average power 
values per cycle of operation have to be mentioned, but the 
reason is due to the inherent demerits of the variable head. 


consumer cannot at all times synchronise the load with any one, 
or a combination, of these three tidal power values, the values 
themselves must, if good and satisfactory power service is to be 
maintained, be made to synchronise to meet the load demand. 
The load factor being the deciding one—including, of course, the 
constantly changing tidal time and its range from spring to 
neap— it is then necessary to know the minimum power output 
and also the maximum peak load, which latter must sooner.or 
later cross the least available power point of the cycle ; also to 
know the amount of storage available to compensate for this 
particular part of the cycle producing the mini power, 
with special regard to the neap tide power output. Another 
inherent weakness is, as the head diminishes the value of water 
is increased, and therefore the size of the gates increase pro- 











one is to be found in a paper on “ Trans-continental 
Flying,” read before the Royal Aeronautical Society by 
Captain P. D. Acland, of Messrs. Vickers’ aviation depart- 
ment. Dealing with an imaginary all-the-year-round daily 
service between two points situated about 300 miles apart, 
the author postulates the existence of six machines—two 
flying, two standing by in case of necessity, and two in the 
workshops yk me overhaul. The estimated capital 
required is £125, wi 
The controlling factor is the load, and seeing that the power | six complete “‘ Vimy ” machines, with engin 
spare parts, plant and equi 
road transport, &c., toget! 
working capital. The average load carried is taken at 
1 ton per day each way, and the number of flying days at 
300 per year. The estimated annual charges are as follows : 
—Petrol, £16,520 ; 
renewals and upkeep, £13,600; depreciation, £38,100 ; 
insurance, 
£93,900. On this basis the cost of the service works out at 
£42 per flying hour, or 10s, 6d. per mile covered. The cost 
of transporting 1 ton of goods pe 
which is equivalent to 1s. 5d. per lb. for 300 miles. On the 
top of this figure, of course, an allowance would have to 
be made for dividend. . 


, which sum would cover the cost of 
ine and machine 
ent at the terminal stations, 
r with £30,000 in cash for 


oil, £2360; staff, £8820; 


repairs, 


£11,500; sundry expenses, £3000; total, 


r mile is thus 10s. 6d., 
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MAIN BAY IN HAMMER SHOP 
DIE-CUTTING SHOP 
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Provincial Letters. 
THE MIDLANDS AND STAFFORDSHIRE. 
(¥rom-our owr; Correspondent.) 
Merchant Bar Iron to. he, Raised. 


A RECOMMENDATION in favour of an advance of 
£2 on merchant or Crown. bars, ing the basis £28 10s. 
instead of £26 10s., as noW, is before the federated iron 
districts of the kingdom.’ Meanwhile millowners find it 
convenient to. leave the determination of prices to the 
biddings of consumers, For good second-class iron the 
suggested adyance has been in many cases anticipated 
during sevéral weeks past, so that its official declaration 
would take noone, in Birmingham ‘at least, by surprise. 
Fortunately the giddy ‘height to which prices are every- 
where climbing does not seem seriously to interfere with 
business. For ironmasters have much moré business 
than they can execute. To such extremes have prices 
gone to-day that the local market is even getting ctriotis 
as to how long the marked bar standard, which is the only 
fixed price now surviving, will be allowed to stand at 
no more than the new figure of £30 per ton. Small 
rounds, three-eights ‘basis, are quoted at £33, the recent 
basis of £31 108. to £32 10s. having now become nearly 
extinct, Some uncertainty exists regarding Lancashire 
nut and bolt iron for use in. this part of the Kingdom. 
While orders have recently been accepted from Black 
Country users at the old’ figure of £7 f.o.t., Warrington 
quotations are mentioned this week at £28 108. per ton. 
Strip iron commands £27 10s. to £29, and hoop iron and 
steel £33 to £35 per ton. Lancashire ““ Crown” bars 
have already been increased by £2 to £29 in the County) 
Palatine. ‘or small rounds, squares, and flats, in. and 
7/,,in. sizes, the South Staffo ire price is £35 at works, 
and even that is not a firm quotation, being subject to 
fluctuations prior to time of delivery. Output at the iron- 
works is much below requirements, and the poor quality 
of fuel supplied to the forges is blamed for it in not 
a little measure. For small bars buyers appear to dis- 
regard prices if they can obtain delivery. The scarcity 
is partly attributable to the inability of the small bar 
mills to obtain the requisite supplies of billets to keep 
them in operation, while the workmen show a decided 
preference for the larger sizes.’ Not all consumers are 
accepting the current advances without grumbling. On 
‘Change in Birmingham this—Thursday—afternoon were 
to be found nut and bolt makers, for example, who grum- 
bled Joudly that the last £2 per ton advance on ‘bar iron 
was to be considered retrospective, and that ironmasters 
demanded its full payment upon the undelivered portions 
of late contracts. Seriously aggrieved as these consumers 
might consider themselves, there is, however, no alterna- 
tive but to bow to ironmasters’ and’ iron merchants’ 
dictation if deliveries of iron are not to be brought to an 
abrupt stand. There is hardly any puddled iron to be 
had. Inconsiderable sales were recently made to regular 
customers at £21 10s., but advices have been issued that 
that price cannot be repeated. Makers are not enteri 
into contracts for the time being, preferring, it is alleg 
on "Change, to distribute their limited output ‘* among 
friends at mutually arranged prices,”’ To this pass has 
puddled iron supply in South Staffordshire come! In 
some other directions I hear of the intended closing down 
of forges, makers declaring that steel rolling pays better 
than ironmaking nowadays. 


Attenuated Stocks aud High Prices.‘ 


One of the difficulties attendant upon the high 
prices in the iron and steel trades and the non-ferrous 
industries is the impossibility of consumers holding 
nearly as large stocks as they did in pre-war times. 
Prices in the industries named are fully five tines what 
they were before the war, a condition which, if consumers’ 
stocks were kept up to pre-war level, would necessarily 
involve the locking up of five times the earlier capital. 
With markets in the existing feverish condition this pro- 
ceeding would inyolve large risk—a risk that not many 
firms would like to undertake. It is therefore not sur- 
prising that throughout the Birmingham district stocks 
in consumers’ hands of iron and steel, copper, brass, tin, 
and the like are at date very much smaller than usual. 
The disadvantage of this condition is that buyers are 
much more at the mercy of sellers than is at all nice. 
Complaints of this circumstance are to be heard in many 
directions this week. 


Pig Iron Trade. 


In the pig iron trade the amount of material on 
the open market is so slender that buyers outbid one 
another and so create an artificial level of values. To 
get supplies substantially more money has to be paid. 
Only in Staffordshire does the price remain unchanged. 
For Northamptonshire and Derbyshire makes there are 
irregular advances which effectually obliterate the original 
basis. Northamptonshire makers are asking this week 
£10 for forge’ qualities and £10 5s. for No. 3 founJry ; 
Derbyshire’ ‘grey forge is £10 10s., and No. 3 foundry 
£11 and £11 2s. 6d. ; South Staffordshire part-mine forge 
£11 2s. 6d., No. 3 foundry £11 10s., and cold blast £15 15s. 
Basic iron ranges from £12 to £12 10s. Supplies of pigs 
generally ‘aré intermittent. The hopes of starting 
additional blast-furnaces have not yet materialised, 
owners being uncertain as to coke supplies. In view of 
dearer coal and the expectation of higher railway rates 
following upon the rise of railwaymen’s wages, customers 
are again warned that they must expect to pay whatever 
addition is made to cost of production during tha running 
of any contract, In Staffordshire pig iron business is 
only done within very confined lines. Producers are not 
prepared to enter into contracts. They are’ devoting 
the bulk of their output to regular customers. ‘There is 
& very active demand for basic pigs, which now realise 
4s much as 240s. or 250s. Baldwins, Limited, one of the 
largest steel syndicates. in South Wales, has acquired 
two furnaces formerly owned by Messrs. Pearsons at 
Netherton, near Dudley, South Staffordshire. “They 
are to be restarted shortly, but it is understood they will 





be utilised forthe production,ef basic pig iron, which will 
be converted into steel.at the firm’s: elsh. works. — 


29) Welt oo Bs is 
I regret.) that |eomplaints,, 

loud among iron and steel masters and many other manu- 
facturers also ,hereabouts.of the, poor production. which 
labour is. giving,, .The,result,is that.output.at the works 
and. factories ¢ontinues. to, suffer severely., All efforts to 
get the men to.‘‘, put, their, back’ into work seem futile. 
Even, the advice of their.own. leaders falls upon deaf ears. 
Not only do men‘ shackle’’ at the least pretence, but they 
extend the holidays long beyond, what, is reasonable. 
Abundant illustration of this was furnished by iron- 
masters’ experience during the. just-terminated Easter 
break. The trouble still seémis’to be that the workers 
are getting such enormous wages in all the Staffordshire 
and Birmi industries that incentive to steady work 
no longer exists. It is a thousand pities that this is about 
the only effect which high wages have to-day upon the 
workers, but the truth must sometimes, be told, however 


unpalatable. 
Prices in the Steel Trade, 

No formal revision, so at least it is understood 
in this district, has yet been made in English ‘finished 
steél prices following upon the recent big increase in the 
West of Scotland. But the disparity between actual 
selling rates'on this side of the Border and the officially 
declared basis has become more pronounced. ‘Quotations 
this week are very irregular. Some English houses are 
quoting £2 10s.per ton more for sections than before the 
Scotch move, while others seem scarcely to’ have’ made 
any change. Scarcity of supplies is for the time being 
a matter of greater urgency than prices. It was rumoured 
‘on the Birmingham Exchange to-day—Thursday—that 
some Midland’ consumers were offering to pay £5 to £6 
per ton above the nominal basis if only they could. get 
delivery. As‘ illustrating the state of the market it is 
stated that one Birmingham merchant, representing a 
large Welsh steel firm, last week booked an order for tank 
plates, the cu8tomer informing him that he could take 
any quantity, running into thousands of tons, while he 
was prepared to leave the company to charge its own price 
and deliver at any time during the present year. A great 
deal of business is being offered on such terms. But a 
considerable’ proportion is refused ‘because makers ‘see 
no possibility of adding to present commitments. The 
official basis for angles bought from Scotch mills is now 
£24 10s. for small rourids, squarés, and flats ‘under 3in., 
and boiler stay bars £29, and for forging blooms and slabs 
£26 15s. Certain of the largest steel making firms are 
booked up until the erid of the year. They are declining 
to take on further business, some ‘of ‘it, it is said, running 
into “* enormous tonnages.”” Somié’ very attractive con- 


tinental business failed'on’Change this week to find accept- 


ance by several firms. India appears to be a particularly 
keen buyer; and as a rule is’receiving better consideration 
than continental inquirers: ‘There is also urgent need 
for steel billets and sheet’ bars. For the former a fair 
average price is £24 to £25, although one hears of much 
higher quotations, and for the! limited supplies of sheet 
bars available business is done at £30 to £31. Mild steel 
sheets are scarce at £43 to £45, and' mild steel bars, gin. 
to 3in., range from £27 to £30. Further offers have been 
received of American steel, especially wire rods, of which 
there is still a marked shortage in this country. The 
improved rate of exchange has led to the re-opening of 
business during the past fortnight with America; but 
the switchmen’s strike there has already stopped numerous 
blast-furnaces and steel works, besides arresting parcels 
en route for this country. It is now concluded that any 
continuous American supplies will be impossible for some 
months, especially if the strike continues. 


Coventry's Steel Problem. 


Coventry’s shortage of stel plates for motor-car 
and lorry-body building, to whic': I referred last week, 
continues acute. Before attention was called to the crisis 
by the Coventry Chamber of Commerce, the question of 
official intervention had been raised in influential quarters 
by a Coventry manufacturer. In response to his repre- 
sentations, the Board of Trade entered into communication 
with the National Association of Iron and Steel Manu- 
facturers on the subject of the general shortage of steel, 
particularly plates, and some individual improvement in 
deliveries which has been noticed since has been attributed 
to the Board’s offices. _The department has pointed out 
that there must inevitably be a shortage for some time. 
It is not, disputed that a good deal of output of plates has 
recently passed under the control of. the shipbuilder, and 
that other production programmes are largely dictated 
by the exploitation of the demand for shipping.. But there 
are other difficulties. _One of the chief is that steel works’ 
labour tends to gravitate to the heavy mills. Nowadays 
those who man the steel mills have a great voice in de- 
ciding what class of work shall be turned out, and what 
shall be turned down, The estimate that the supply of 
plates for chassis construction is 50 per cent. below the 
needs of the Coventry situation probably does not over- 
state the shortage. It must have serious consequences if 
the improvement in deliveries I have noted should prove, 
as is feared, only transitory. The available plant for 
output is much larger than is being utilised. The difficulty 
is not with the number of plate mills ready, but with the 
scarcity of labour. Quite a. number of mills were thrown 
idle when the eight hours’ day came about, and they have 
not been restarted. If Coventry’s motor car and lorry- 
builders cannot get their steel-plate requirements met at 
home they will, as I last week intimated might occur, 
naturally have to look abroad for supplies. But the pros- 
pect of relieving the crisis by importations is at present 
poor. It is understood this week that offers of supplies 
are coming in from America, but the price at Liverpool 
works out at £6' or £8 above our own prices. Unless I 
mistake, consumers haye' to be harder pressed before they 
give these Amer can prices. An alternative would be for 
Coventry to offer such a premium on chassis plates as would 
make them more profitable to roll than the heavy plates on 
which the mills are now so busy. But those who have inside 
knowledge of the working of the mills state that that 


u still be. very | 


would involve such a cost. as the motor trade could never 
faee:: Failing foreigms ies, if the shipbuildiig industry 
is inéally. absorbing ‘the plate output, nti 


so, an of, the labour supply seems to be the 
Only solution of the present): grave short of 
rationing. where: the additional is to come 
from‘nobody can answer. «A North Country firm which 
ordinarily sends a tonnage of light plates 
into the: Birmi district) has°not sent any for ten 
months, and»that is a: typical case: It has had its light 


mill idle since the eight-hours’ day took effect. 

A strike threatens in the Cannock Chase coalfield 
over a dispute. with,the. colliery enginemen, who, like) I 
last. week stated regarding the Black Country. collieries, 
-have given notice for new wages conditions under the 
Sankey award.:, It..is understood that the. men are 


in consultation. with ‘the Coal, Controller; but with what 
result is at present uncertain. 


Unsuccessful Wages Claim. 


The., National. Brassworkers’ Society, with. its 
headquarters in. Birmingham, ‘has made. a claim against 
the employers for,.an increase in,.wages following upon 
the. last,.award in: the engineering and foundry trades, 
but the Industrial Court has intimated this week that the 
claim. has failed inmost, part, since: brassworkers’ wages 
were considerably raised just a year ago. 


Machinery in the Glass Trade. 


. There. is..a; considerable, stir in the flint-glass 
industry. . The value of the British glass trade under the 
competitive conditions of, the; present,.time, will. depend 
very much on the extent.to, which the industry, responds 
to 2e world’s shortage of,supplies. .Additional furnaces 
are now. under, construction in the Birmi district, 
and.a good deal of attention is, being given to the practic- 
ability of continuous melting of the metal as the key to 
that increased output. Efforts which have recently been 
made by glass technologists to bring the capabilities of 
American processes to the knowledge of manufacturers 
are-bearing fruit. Machinery has,done much to solve 
the problem of, production in the bottle department, and 
there are also many automatically working devices which 
are.specially .applicable to tableware. In American 
practice. many articles are mechanically pressed in the 
rough ‘and then finished. by the, hard cutter, and there 
are) numerous. machines. for, incidental processes... With 
the advent of machinery another.class of labour will be 
called for in addition to that. already employed, and a 
re-grading of skilled labour would be involved if root-and- 
branch organisations became general. I may add that 
the time when the flint-glass industry will be able to 
dispense with skilled labour has not been brought in view 
by any machine which has yet been devised, any and all 
statements to the contrary. 








LANCASHIRE, 
(From our own Correspondent.} 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE et for iron. and. steel, and in fact all 
non-ferrous me , is aS rampant as ever, and there is not 
the slightest sign that the recent advances are to be the 
last of a long series, unless we take the report that some few 
thousand tons of semi-steel have been offering from 
America. It is fairly certain that the first indications of 
any relief from the stringency and scarcity of steel-making 
material and probably of finished steel and iron must come 
from the United States, for the ability of the Americans to 
recover from the effects of the war is much greater than 
that of any other great industrial country. Germany might 
recover if she could settle down to work, but at present 
her political confusion is very much against her chances. 
America alone is really capable of increasing her pro- 
duction far beyond her own needs of iron and steel, but it 
will probably not be until the end of the year that we shall 
see much effect on the European supplies. 


Metals. 


The market for metals is in a very different con- 
dition from that for iron and steel, and it would almost 
seem that the relationship between the prices for goods 
made from the former ‘and those made from the latter 
/may come very. close togéther. For instance, galvanised 
‘sheets, which were at one time not more than one-tenth 
the price of metal sheéts, are now between one-third and 
one-half more. ‘The condition of the copper market 
is as yet far from suggesting that any immediate boom in 
copper is approaching, and yet it is very difficult to see 
why standard copper should remain as low as it is. There 
has lately been a fairly healthy difference between prompt 
and forward copper, which’ shows that there is a little 
more confidence as to the future, but consumers of copper 
can secure themselves for the next three months by paying 
a premium of only about 2} percent. The American market 
has been slightly weaker, but the effect of this on our prices 
has been discounted by the fall in the exchange. The 
cause of the apparent weakness in America is probably 
temporary and connected with the railway disturbance. 
That, of course, will pass away, and there are more per- 
manent influences. working om the other.‘side. Labour 
seems to be lessening in the producing districts, and the 
price at which copper can be sold is not nearly high enough 
to encourage production. ‘The chances:seem to be that in 
these circumstances. American. copper output will be 
considerably reduced this year, and as. the world depends 
largely upon that production it is quite possible that when 
the td i for copper begins it will come at a time 
when output is at its lowest. . There was a small teduction 
made in the price of copper sheets, and solid-drawn copper 
tubes were put down }d..per pound, but brass condenser 
tubes were quoted at the old extravagant price, and the 
enormous difference between then and. the cost of, the 
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material of which they are made is greater than ever. 
Tin has been moderately steady for that erratic metal, 
and it would seem that confidence is returning. While 
the price of silver remains high producers do not find it 
easy to increase their supplies of labour, and hence’ the 
output is not growing, ile consumption continues at 
the ordi American buying has now fallen off 
after having been fairly active, and this may keep prices 
from rising for a time ; but tin at from £340 to £350 per 
ton is not extravagant in these times. Spelter has been 
@ quiet and at times a rather weak market, but so far as 
can be seen the downward movement is near an end. 
Some speculation has been indulged: inywith.regard to a 
sale to Holland of a substantial lot of American metal, 
people suggesting that it’ was for German consumption. 
There has been no definite change in the outlook for lead. 
Consumers come in and buy a little when the market 
recedes, but they do not appear to be stimulated when a 
rise is started. It seems to be assumed that operations 
at the Broken Hill mines will soon be re-started. 


Pig Iron. 


There is a good deal of uncertainty in the pig 
iron market this week as to the character of the advance 
which has to come in fuel. It is expected that this will 
add about 20s. per ton to the cost of making pig iron, but 
there is a fear that possibly this is too conservative an 
estimate. In any case most sellers of pig iron have now 
withdrawn all definite prices and can offer only on con- 
dition that all increases from whatever cause shall be paid 
by the buyer. The general idea of the prices of common 
No. 3 foundry pig in Manchester seems to be £12 per ton, 
but, of course, this depends upon what hap to coal 
and coke. Some Derbyshire pig iron had m. offered 
up to the end of last week at £11 2s. 6d. per ton on trucks 
at the furnaces, but it is doubtful whether any more busi- 
ness could be done on such terms. While the pressure to 
buy continues and the costs do not go down no doubt the 
market will continue to advance, but if at any time there 
should be a cessation of buying the actual costs of manu- 
facture alone could not sustain the market. 


Steel. 


There is great scarcity of semi-steel, billets, sheet 
bars, &c., although rather more American semi-steel has 
come into the market this year than last. The American 
prices for ordinary billets, however, are not much below 
the lower prices quoted here. Ordinary billets of rolling 
quality, for instance, are quoted at £24 10s. to £25 10s., 
and the idea of price for American billets is £24 c.i.f. What 
is wanted to bring down the British prices is large quan- 
tities of foreign billets offered at £2 10s. or £3 per ton below 
the rates current here. 


Scrap. 

The market for scrap is much firmer, but no 
higher price is yet offered by consumers for heavy wrought 
scrap. Heavy steel melting scrap is more inquired for, 
but the firmness is more particularly seen in the cast scrap 
market, where there is a much better demand, and it does 
not all come from Lancashire founders. These latter have 
still some of the material which they accumulated in the 
early part of the year, but they are buying more freely 
than they did. Dealers are now thinking of putting up 
their prices for the best textile scrap to £10 15s. or even £11, 
and for ordinary machinery scrap to £10 5s. or £10 10s., 
but it is possible that a little eould still be bought here at 
the old rates or a little more. The further advances which 
are foreshadowed in foundry pig iron@tend to make the 
scrap dealer more aggressive in the matter of foundry 
scrap. 


The Engineering Trades. 


Art the present time the chief hindrance to output 
in the manufacturing branches of the engineering industry 
in this district is the great shortage of castings, the produc- 
tion of which is probably not equivalent to 50 per cent. 
of the demand. In spite of the fact that every foundry 
in the country could be kept in full work night and day 
for at least twelve months, it is most regrettable to hear 
on nearly all hands of the “‘ ca’ canny” methods which 
are being adopted by the moulders, whose chief object 
seems to be the restriction of output. Instances are 
frequently coming to my knowledge of most deplorable 
methods adopted by the moulders, even to the extent 
of refusing to continue to complete the pouring of a mould 
after the time for ceasing work had been signalled, although 
this only involved a few minutes’ overtime. The manager 
of a well-known firm of engine builders informed me that 
the number of “‘ wasters”’ amongst high-grade castings 
has grown to an extent which would not have been con- 
sidered possible a few years ago. These facts go to sub- 
stantiate the belief that there is a deliberate motive 
underlying the actions of the members of the trade unions 
to retard the output of engineering products. In the few 
non-unionist foundries in which some system of payment 
by results is in vogue the conditions are much more 
satisfactory, and the output compares favourably with 
that .previously obtained. In the meantime very high 
prices are being freely paid to obtain castings within 
a reasonable period, and it is not a matter for surprise 
that several new foundries and extensions to existing 
foundries are being erected. Where the labour is to come 
from to work the new foundries when completed remains 
to be seen, for there are not sufficient moulders to go 
round at present. 


Intensive Production of Motor Cars. 


The effects of the recent moulders’ strike are still 
being severely felt in most of the large engineering shops 
in this district, and perhaps by none more than by the 
several large motor car manufacturing firms, whose present 
output is probably not much more than one-third of what 
it should be. Proof of this was furnished on the occasion 
of a visit which I paid a few days ago to the immense works 
of the Belsize Motor Company at Clayton, Manchester, 
where large numbers of chassis and bodies are now lying 
in steck awaiting the necessary motive mechanism. 


These works have been extended almost beyond recog- | 





nition during the past two or three years, and further 
great extensions are now being made. ing the war the 
firm devoted the whole of the works to the production of 
war material, chiefly shells and e,engines, but 
they are now again in full swing on their legitimate pro- 
duets. Intensive production is the keynote of the works, 
only one type of car being turned out. I was particularly 
impressed by the intensive methods adopted in the body 
ee which provide an object lesson in the replacement of 

illed manual labour by machinery.’ By means of the 
most up-to-date woodworking appliances hand Jabour 
has been almost entirely dispensed with ex: for assem- 
bling the various sections of the body frames, tinsmiths’ 
work and upholstering. 


The University of Manchester. 


The need for increased capital to carry on success- 
fully is being as severely felt in educational affairs as in 
those of commerce, if not more so, for the demands on the 
higher branches of scientific education since the termina- 
tion of the war, due to the sudden release of so many young 
men from the Army, have brought about a state of con- 
gestion in our universities and science colleges which is 
interfering in no small measure with their efficiency. The 
Universities of Manchester and Liverpool are quite unable 
to cope with the demands for scientific education. Many 
young men who have fought and won the Great War for 
the benefit of civilisation are being turned away for want 
of space. With the title “‘ Lancashire Development, 
Unlimited,” the University of Manchester has just issued 
& prospectus, a copy of which has not been filed with the 
Registrar of Joint Stock Companies, staring the beneficent 
public an opportunity to subscribe for the new capital 
which is required to carry on the work of this great institu- 
tion. There are 425,000 cumulative participating ordinary 
bonds of £1 each and 1,500,000 cumulative participating 
people’s bonds of 1s. each, making £500,000 in all—a rare 
opportunity for a richly paying investment in the 
unlimited wealth of the human mind. The nation owes 
much to the University of Manchester if only because of 
the fact that it was in the engineering department that the 
“‘ depth charge’ which formed one of the most effective 
means of defeating the enemy submarines was experi- 
mentally develo The engineering department under 
Osborne Reynolds provided the first engineering laboratory 
in the country for the systematic training of students 
in experimental engineering, and in this laboratory much 
valuable work has since been carried out. This is only one 
of the University’s departments that requires funds for 
extension and endowment purposes. The present depart- 
ment of commerce is hopelessly inadequate for a university 
situated in the centre of such a great industrial district. 
More research scholarships, too, are required to keep the 
students for a year after graduation and to enable them to 
take a course of advanced study. Travelling scholarships 
to enable students to take up their studies abroad should 
also be provided. Both the engineering and cotton trades 
of Lancashire are now in a flourishing condition, and 
although industry’s demands on capital were never so 
great, the sum of £500,000 is comparatively small for such 
a wealthy county. I have no doubt whatever that the 
hard-headed Lancashire people will rise to the occasion, 
as they have always done in the past, and realise that this 
is a “ gilt-edged” investment which ought not to be 
missed. 


Barrow-1n-Furness, Thursday. 
Hematites. 


There is marked activity throughout the hema- 
tite pig iron trade of North Lancashire and Cumberland 
and a good volume of metal is being produced. The total, 
however, is not nearly sufficient to satisfy the require- 
ments of consumers. On local: account steel makers are 
taking big tonnages of metal direct from the Barrow and 
Workington furnaces, and other users are receiving fair 
supplies. On outside account deliveries are being made as 
quickly as transport facilities will permit, and these have 
improved of late. Little iron is, however, going away by 
sea on account of the shortage of steamboats. At the 
Barrow Lronworks a big furnace capable of a considerable 
output is almost completed and another is being erected. 
Prices are firm, with parcels of mixed numbers of Bessemer 
iron at £13 15s. per ton net f.0.t. Special brands of iron 
are at £14 15s. per ton net. In some cases even higher 
rates are being asked. 


Iron Ore. 


There is a brisk demand for hematite iron ore, and 
most of the tonnage raised is being used in the immediate 
district, but odd lots are going away to outside users. 
Prices are steady, with native qualities at 52s. 6d. to 56s. 
per ton net at mines. For Spanish ores there is a steady 
demand and the supply continues good. This ore is quoted 
at 62s. 6d. per ton delivered to West Coast furnaces. 


Steel. 


There are no new features to report this week in 
the steel trade. The demand is steady all round for most 
sorts and rails are receiving most attention. The mills 
at Barrow and Workington are well employed, and in 
addition smaller departments are busy, including the 
foundries. Prices are steady, with heavy sections of rails 
at £21 5s. to £22 5s. per ton, and light rails are at £22 10s. 
to £23 5s. per ton. For billets the demand is steady at 
£28 per ton. Nothing is doing here in ship plates, which are 
at £22 per ton, or boiler plates, which are quoted at £29 10s. 


per ton. 
Shipbuilding and Engineering. 

These trades are well employed and will remain 
so for a long time to come. Merchant work is occupying 
the whole of the attention in the shipbuil side, and 
engineers are busy on both steam engines heavy oil 
engines. Vickers Ltd. is also engaged in the manufacture 
of gas engines, and an important branch now at Barrow is 


the repairing and overhauling of locomotives, whilst there 
is also a department on the making of rubber manufactur- 





ing machinery. 


Fuel. , 


For’ stéain coal there is'4 very full demand, ana 
36s. per ton delivered is quoted. Coke is in full demand at 
65s, per ton delivered for Rast, Coast sorts. 








SHEFFIELD. 
(From our own Gomengiindent!) 


May Iron and Steel be Rationed ? 


Sm Wit1iaM B. Pear, who is chairman of the 
Executive Council of the British Federation of Industries, 
mentioned at a lunch of the Sheffield branch of the 
Federation on Monday that it is being whispered that a 
rationing sch is y for iron and steel which, 
he suggested, looks a little like putting on the control 
again. Sir William was, of course, urging the wisdom of 
firms remaining in the Federation, even though they were 
decontrolled; but glancing over the assembly of two 
hundred or more I could not help but notiee the very strong 
hold the Federation has obtained on this part of the 
country. Most of the representative men seemed to be 
present. If that is the spirit of unity with which the 
great problems of the industrial and commercial future 
are to be met then there will be little fear about the 
solution. The speeches were just of the practical character 
one would have expected, Sir William Peat’s figures 
pane of particular interest. There are, it appears, over 
two hundred trade associations in the Federation, grouped 
into nineteen sections, each with its own committee, the 
individual membership numbering 1300 and the capital 
represented being not less than £10,000,000,000, Mr. Wil- 
liam Clark, the managing director of Vickers’ Sheffield 
works, who retired from the chair of the Sheffield district 
in favour of Mr. Peter MacGregor—Sanderson Brothers 
and Newbould—sought to correct the impression that 
every section of industry here is full, of activity. The 
heavy steel departments, he explained, could do with 
@ great many more orders than they have, though he 
looked forward to the time when the huge factories would 
be fully occupied. Mr. Clark’s reference, obviously, was 
to the important departments of the big steel works 
which all through the war and before the war were con- 
cerned with the production of heavy armaments and guns. 
One cannot tell yet—as Sir Robert Hadfield hinted 
recently—what demands the immediate future may sud- 
denly make, so that it would be unwise to commence 
scrapping everything of that kind; but at the same time 
the great armament works which we were thankful to 
regard as national assets during the years of hostilities 
must now be turned to some profitable account or, from 
a purely commercial point of view, their preservation and 
maintenance in their original character would cease to 
be justified, 





Increased Production. 


In practically all other oy gercpcd the fullest 
activity prevails, though it cannot said that the rate 
of production is anything like that which had been hoped 
for by this time. It is not easy to point the remedy, 
and even the production competition in which I have 
been recently interesting myself, and reference to which 
was made in a letter a week or so ago, has scarcely yielded 
the results hoped for. Most of the replies were very 
obvious, others just as plainly were mere pious expressions, 
but some were evidently the result of the most careful 
consideration of really practical men. But few of the 
suggestions could be carried out unless there existed 
between employers and employed a determined spirit 
of co-operation in the interests of increased production 
to the mutual advantage of those concerned. At the 
lunch the other day I was chatting on the subject with 
a large employer of labour, and it was not long before he 
began anathematising the “ vicious circle” of constant 
demands for increases of wages. “ One t reason for 
the present attitude of labour,”’ he said, “‘ is the absence 
of healthy, keen competition. At present there is nothing 
of the kind. Business is not being sought, but thrown 
at us, and this not only has an enervating effect upon 
trade and commerce, but, realising that manufacturers 
can get almost any price for their goods they care to 
ask, labour is determined to obtain, just as easily, a larger 
and still larger share in the form of wages. We shall not 
be right until we return to conditions of keen competition, 
when trade is won—sought for and fought for, if you will— 
and quotations are submitted to almost microscopical 
examination. Then labour will see the viciousness 
of the circle we so often hear about nowadays, and 
perhaps change its tactics. But what a thousand pities 
the present opportunity of consolidating and building up 
the forces of industrialism against that time is not being 
taken advantage of ?” 


Further Developments. 

In the meantime measures of consolidation are 
actually being taken by some manufacturers, Almost 
every week sees new developments. It is now, a few 
months since I first mentioned that another grouping 
of steel companies was taking place, though inquiries in 
what I should have thought to be the right quarters 
failed to obtain any confirmation of reports received 
from excellent sources. Over the week-end, however, 
an announcement was made of the formal registration 
of the Neepsend Steel and Top] Corporation, Limited, 
with a capital of half a million sterling in shares of £1 
each, ‘‘ to carry on the business of ironmasters, founders, 
and ufacturers, smelters, forgers, converters and 
rollers, manufacturers of and dealers in motors, motor 
cars and boats, aeroplanes, airships, &c.”’ At the same 
time the official announcement. was made of the regis- 
tration of the reconstructed Chesterfield Tube Company, 
Limited, with a capital of £435,000 in 75,000 shares of 
£1 each and 1,440,000 shares of 5s. each, ‘‘ to carry on 
ths business of manufacturers of steel and iron, tubes of 
wreught iron, steel or other metals, iron lates and 
fittings of all kinds, mechanical and electrical engineers, 
founders, machinists, &c.’’ The new company is recon- 
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structed from a company of the same name which was 
rated in 1906. And»then I, ‘notice: that among 





inco! 
the first directors of the newly registered ‘‘ British Re- 
fractories Association faite itr th the word 


Research 

“ limited ” is omitted by licence of the Board of Trade— 
Sheffield and North Lincolnshire are’ represented by 
Messrs. J, roms 0 eo ‘ z Me pe oy tively. 
Regarding the Neepsend Steel and Tool Corporation, 
I am now able to give a few interesting details, but before 
doing so I may mention the reconstruction of ‘Henry 
Russell and Co., Limited, with a’ capital of £101,530 in 
£1 shares. Russells, who own the’ Waverley Works. 
Sheffield, and are erecting a large new steel works at 
Blackburn Meadows, manufacture edge tools, files, twist 
drills, engineers’ tools;“and so on. © 


The Neepsend Corporation, 


The Neepsend combine is composed of five 
Sheffield steel manufacturing firms ‘that have’ entered 
into this close co-operation and worki 


king agreement in 
order to enable them to increase considerably the output 
of their different products. The members of the combine 
are: Goodwin and Co., Limited, -steél and ‘tool ‘manu- 
facturers; Scottish Steel and File Works, Neepsend ; 
Slack, Sellers and Co., Limited,’ saw manufacturers, 
Townhead Works ; Apex Steel Company, Limited, steel 
manufacturers, Penistone-road ; Ne2psend Rolling Mills, 
Limited, steel} rollers, Nee d; and the Loxley Forge, 
Limited, and Hillfoot Forge, Limited, forgers and tilters, 
Loxley. The two last-named were amalgamated about a 
year ago, and their works cover more than five acres, 


General Conditions. 


Judging from the look of the works’ sidings, 
Craven’s y Carriage and Wagon Company, Limited, 
has an enormous quantity of finished goods ready for 
transport to various systems at home and oversea. The 
Glasgow and South-Western Railway Company has just 
placed a contract for 257 10-ton covered goods wagons 
with the firm, and the Caledonian Railway Company 
has increased-its recent order from 100 to 170 rail wagons. 
The Yorkshire Engine Company, too, is very busy indeed 
on repairs to locomotives and the erection of new engines ; 
but traders continue td complain rather bitterly of the 
lack of means of railway transport, the feeling being that 
whilst wagons are being built fairly freely on private 
account, the companies themselves are i very 
little headway in matter. Manufacturers here, how- 
ever, with railway material d ments are extremely 
active in the production of eels, axles, springs and 
buffers, so that an impression ought to be made before 
very long. Motor car steel, especially case-hardened 
material, and high-speed and other special steels keep 
in strong request, and, with very few exceptions, makers 
of small tools are very busy; having y more work 
than they can cope with: Glancing through a list of 
recently received business I noticed places like Santos, 
Paraguay, Bahia, Montevideo, Sao Paulo, Rio, Valparaiso, 
Victoria, Montreal, Toronto, Brisbane, Bilbao, ° Sierra 
Leone, Kingston (Jamaica), Lagos, Barranquilla, Teneriffe, 
Sekondi, Alexandria, Iquique, Para, Pernambuco, Bom- 
bay, Calcutta, Buenos Aires, Havana, New York, Sydney, 
Trinidad, Seville, Accra, Tientsin, Monrovia, Pireus, 
and Milan. These show the breadth of the demand for 
light tools, special steels, cutlery, sheep shears, files, 
machetes and hardware. The volume of business with 
France and Italy is being greatly checked by the adverse 
exchange rates, but, even so, manufacturers are quite 
unable to secure all the billets they require, with the result 
that the quantity of finished goods available suggests 
some degree of rationed supplies. Although a few miles 
south of Sheffield, it may be of interest to mention that 
at Newark a sugar-beet factory is to be erected on the 
Kelham estate, and that the contract for plant and 
machinery has been placed with the Compagne de Fives, 
of Lille, certain portions being manufactured in this 
country. 


Ferrous and Non-ferrous Metals. 


Dr. Desch, the successor of Dr. Arnold as Dean 
of the Faculty of Metallurgy at the Sheffield University, 
addressing a gathering of “non-ferrous’’ students, a few 
days ago, expressed the hope that the University would 
be able to develop the study of such metals. Dr. Desch 
does not believe in the separation of ferrous and non- 
ferrous metal study by making them distinct depart ts. 
They ought, he said, to have one department of metallurgy, 
for, after all, there was only one science of metallurgy. 
In Sheffield they had important non-ferrous industries, 
and he regretted that some of the manufacturers had not 
seen fit to develop their works on scientific lines. There 
should be less secrecy among manufacturers and greater 
employment of men scientifically trained. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


General Trade Conditions. 


THERE appears to be no appreciable change in 
the satisfactory condition of trade  morigtd in the North 
of England, nor does there seem likely to be for some 
considerable time to come. Great activity characterises 
almost every branch of industry in this area. Increased 
output is the general aim, but the obstacles attending 
the great efforts in this direction are many and difficult 
to surmount. The iron and steel trades are very actively 
employed. Manufacturers have exceedingly heavy order 
books, and are somewhat indifferent as to the taking on 
of new work for the time being, even if ‘they are not 
actually avoiding it, which is the fact in many cases. 
In the steel trade especially manufacturers are head over 
eas with work, and are pressed on all sides for deliveries. 
In the coal trade the shortage of supplies is very pro- 
nounced, and consumers find the utmost difficulty in 
persuading producers to discuss prompt trade in view of 
the impossibility of guaranteeing any degree of certitude 
even an approximate date of delivery. There is a con- 
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tinuance of the activity at the shipyards, and engineeri 
establishments and‘ shipbuilders aR in ‘a Saficcit 
position. There is oie rages pd in the demand 

or new vessels; they are for Well-known shipping 
firms in established trades.” The ‘has been much 
discussed in trade circles. It has come in for universal 
ued extraya- 
ed asa bréach 
tax, which everyone 
of the 
to the 


condemnation both on account of the con 

aed A Plier the Comme ponte 
laith’ in stiffening the excess 

had anticipated was to be cancelled. The we ag 

whole trading community is decidedly hostile 

Chancellor's proposals. 


Cleveland Iron Trade. 


Conditions in the’ Cleveland pig iron market 
are absolutely unchanged.’ A‘ few small lots still change 
hands, but no big purchases yr comme nowadays owing 
to the limited output of iron, while makers are exceedingly 
cautious as to forward commitments. Supplies are short 
all round, exports restricted to the Allies,‘and éven to 
them on a very limited scale, whilst the home deliveries 
are hampered by an acute truck shortage. It is asserted 
that’ the true position is worse than ever. Fortunately, 
a good deal of iron allocated to Scotland is going by sea, 
and this to some extent relieves the pressure ‘on the 
railways. It would appear that if any further advance 
in selling prices is contemplated it will not become 
operative or the amount determined until after the 
advance in the priceof ‘coal consequent upon the increase 
to the miners is announced. Presumably industrial coal 
will have to be moved to a higher figure to cover the 
extra cost of production, and, if so, pig iron and all manu- 
factures thereof will have to go up in sympathy. Mean- 
while the makers, after reviewing the situation, have left 
prices unchanged, contenting themselves with the pro- 
tective clause which requires consumers to pay the price 
ruling at the time of delivery. On this understanding 
they are selling small lots of No. 1 to home consumers at 
212s. 6d. and other qualities at 200s. per ton, but a 5s. 
premium is demanded if the iron is for France, Belgium 
or Italy. As a matter of fact, however, scarcely any iron 
can be spared for the Allies, so short is the supply of Cleve- 
land foundry qualities, and sales to neutrals are at present 
out of the question, though they continue to thrust large 
inquiries on the market, 


Hematite Pig Iron. 


As regards the East Coast hematite pig iron 
trade, there is little or no change of note this week. On 
every hand there is briskness, and the large output of 
iron is going into prompt consumption. The steel works 
on the North East Coast account for a good deal of the 
output of iron, but in addition to that demand, there is 
a@ very heavy request on the part of users all over the 
country and from abroad. There is, however, very little 
iron to for export after home requirements have been 
met. e outlook for the hematite trade is exceedingly 
favourable, as may be expected when the shipbuilding 
industry, upon which hematite pig irom largely depends, 
is so prosperous, and promises to be so for a very long 
period. Mixed numbers are firm at 260s. for home con- 
sumption and 265s. for the Allies. 


Iron-making Materials. 


There is @ much ‘easier feeling in the foreign 
ore trade, and on a 17s. parity freight basis business has 
been done in Rubio of 50 per cent. quality, both prompt 
and forward, at 50s. Consumers of coke still find great 
difficulty in covering their requirements, and find it 
im ible to accumulate even the smallest reserve. 
Deliveries are still being made at the old rates, viz., 
55s. 6d. per ton at the ovens for ordinary furnace kinds 
and 58s. for better qualities. 

Finished Iron and Steel. 

Operations in the finished iron and. steel. trades 
are still handicapped very seriously in consequence of 
the wretched transport facilities, but it is hoped that 
some improvement will be effected as the result of a 
conference in London on Wednesday. The works are 
still actively employed, and manufacturers are full up 
with orders. Prices are very firm, but if coal and pig 
iron are to go up advances will certainly follow. Current 
quotations are as follows :—Steel ship bridge and tank 
plates, £22; steel boiler plates, £28 10s.; steel angles 
and joists, 4 ton lots, minimum, £21 10s.; rounds and 
squares, 3in. to 5in., £22 2s. 6d, gin. to 3in., £24; flats, 
Sin. to 8in., £22 5s.; over 8in., £22 15s.; lin. to 5in., 
£24; tees, £22 10s.; heavy steel rails, £21; fish-plates 
and sleepers, £26; packing steel, parallels, £18 5s. ; 

red, £22 10s. ;. steel strip and £27.10s.; soft 
steel billets, £22 10s.; hard billets, £23 10s. ; common iron 
bars, £26 ; corrugated galvanised sheets up to £56; black 
sheets, £45. In many instances export rates are higher 
than home quotations, and all are subject to negotiation. 


The Coal Trade. 


The position in the Northern coal trade is in no 
way relieved or ameliorated; in fact, it seems to grow 
daily more strenuous and aggravating. Traders spend 
their days scouring the market for supplies, the invariable 
reply of the collieries to every inquiry being, “ Sorry, 
nothing to sell.” There is a great deal of discontent 
and dissatisfaction among shippers and exporters generally 
because of the wholesale and unremitting requisitioning 
of fuel by the coal control authorities. No class of fuel 
is exempt from these attentions, and whatever class of 
coal is required for shipment the merchants find them- 
selves in conflict with official requirements, and: are thus 
compelled in nearly every case to.mark time. There .is, 
however, some. hope that, with the settling down again 
of the wages dispute in the coal trade, the apprehension 
of shortage among home users will die down, and the 
requirements, both on.the part of the coal control and the 
manufacturing trades, many of which must have, been 
accumulating stocks, against a possible strike, will. be 
smaller and more. regular, thereby. releasing _ larger 
quenecis for the shippers and exporters to handle. At 

moment the position is certainly very difficult. Even 





when they have secured licences and completed other 





formalities, merchants are unable to obtain authority 
to load. A striking example is that of,a small cargo, of 
coal for Denmark. Although all the formalities have 
m complied with, the boat has been lying for over 
two m s, and is still under detention, There is said 
to be considerable direction of to the Bay in 
ballast and otherwise, despite the continuance of conges- 
tion there, which in some cases is worse than at the home 
Inland traffic in coal for London and the South 
is most extensive, while the coastwise shipments are 
i in volume. ‘There is a continuous and heavy 
inquiry from, Western. Europe, nearly every country 
ign rag keenly for supplies, which makes the forward 
market prospects stable and assured. The export turn- 
over is, however, only moderate in the present difficult 
circumstances; A general opinion prevails that the 
embargo on the export of foundry and furnace coke is 
either to be removed or at least to be very materially 
modified ; and in view of this a number of feelers have 
been thrown out.as to the possibility of booking business. 
Gas coke is very scarce, but in common with all other 
classes of fuel is exeeedingly. firm: The principal market 
quotations are as follows :—Northumberlands : Best 
Blyth’ steams; 120s. ; second Blyth steams, 110s. to 
115s. ; unsereened, 100s. to 110s.; best steam ‘smalls, 
95s. to 1008.; second smalls, 90s. to 95s. ; best screened 
households, 120s... Durhams: best gas, 110s. to 120s. ; 
second gas, 100s. to 110s. ; ial Wear gas, 115s. to 
120s: ; coking, 115s. t0°120s. ; nkers, 75s. to 80s. for 
the usual brands ; gas coke, 130s. to 135s. ; foundry coke, 
135s. 


Cleveland Miners’ Wages. 


The wages question was again under considera- 
tion at a joint conference this week of the Cleveland mine- 
owners and representatives of the Cleveland miners and 
quarrymen. The owners intimated that they had agreed 
to pay the advance claimed on the same terms as were 
agreed upon in the settlement with the coalminers. They 
could not, ‘however, definitely pledge themselves with 
regard to some of the quarries, but they thought that some 
arrangement would be made to enable a general settlement 
to be reached: As the question involved the ironmasters 
to some extent, there would have to be some discussion 
with them, The miners’ representatives replied that 
loeally the claims could not be modified. In the event of 
any firm or firms not accepting the terms they would have 
to report to the Miners’ Federation, who, in turn, would 
call a national conference to decide what action should 
be taken. 








SCOTLAND. 
(From our own Correepondent.) 
Lord Pirrie Joins Steel Industry. 


THE announcement that Lord Pirrie has joined 
the board of directors of David Colville and Sons, Limited, 
Motherwell, has caused considerable interest. A year ago 
exchange of shares took place between this firm and 
Harland and Wolff, Limited. Recently the latter acquired 
a large interest in Messrs. Colville’s, with the result that 
Lord Pirrie takes a seat on the directorate. Captain 
Norman R. Colville, M.C., only son of the late Mr. David 
Colville, jun., has also, become.a director. David Colville 
and. Sons, Limited, was founded by the late Mr. David 
Colville, sen., in 1871, and the works started operations in 
1872 with 200 men. The firm now employs in the Dalzell 
Works alone upwards of 5000 men, besides those employed 
at Clydebridge and Glengarnock. No change in the man- 
agement will take place under the new arrangement. 

Pig Iron. 

There is little change in the Scotch pig iron trade. 
The searcity of foundry grades still exists and is a dis- 
turbing element in local industry. Hematite is increasing 
in demand, the requirements of the steel works being as 
heavy as ever, despite increasing costs. Export has almost 
ceased to exist on account of home requirements, and any 
small quantities finding their way overseas are reaping 
exceptional prices. No. 1 foundry is quoted about £15 10s. 
and No. 3 £15 5s., f£.0.b. Glasgow. 


Finished Iron and Steel. 


Exceptional conditions still rule the manufactured 
steel and iron trades. On all hands the producers are 
forced to turn orders down; but, notwithstanding that, 
inquiries continue to come in as heavily asever. Very high 
prices are offered for accommodation, but even excessive 

remiums are not always effectual in gaining consideration. 

akers must refuse orders if arrears are to be appreciably 
reduced, and a state of chaos is more or less bound to 
exist until something has been accomplished in that 
direction. The bulk of the steel mss oe is going into the 
home market, but consumers everywhere continue to feel 
the lack of supplies, and the dearth of imported materials 
is greatly deplored. In black steel sheets deliveries are 
becoming more and more remote, while in galvani 
material consumers are evidently prepared to pay any 
price asked. The situation is pretty much the same with 
regard to bar iron. Makers have sufficient orders in hand 
for engineering sections, shipyard, and agricultural material 
to. keep them oceupied well into the end of the year. 
“Crown” iron bars are round about £26 for the home 
trade and £28 to £30 for export. The acute shortage of 
American supplies and the high price of strips have com- 
bined to bring the nail trade well within the boom area. 
In the allied dog spike trade a very large home and export 
turnover is being done. 


Coal. 


Work at the Scotch collieries is fairly steady. 
Outputs are quickly absorbed, and on every hand is heard 
the cry of shortage. All classes of coal are in heavy 
demand for industrial purposes, and most consumers are 
kept constantly on the outlook for deliveries. Municipal 
works, too, are, getting little more than just enough to 
carry on with, House coal is active, though not under such 
constant pressure. The shipping department continues 
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under the ban of restriction. Cargoes are mostly coastwise, 
the total shipment overseas during the week not 
exceeding 10,000 tons out of an aggregate of 128,616 tons 
for the week. Prices are unc . F.o.b. Glasgow : 
Ell coal, 68s. 6d. to 70s, Allied, 85s. to 87s. 6d. neutral ; 
splint coal, 70s. to 72s. and 85s. to 90s.; steam coal, 
68s. 6d. and 83s. F.o.b. Methil or Burntisland : 
navigation, “68s. to 70s. Allied, 100s. to 105s. ne : 
unscreened navigation, 65s. to 66s. and 92s. 6d, to 4 
first-class steams, 70s. and 105s.; third-class steams, 66s. 
and 85s. F.o.b. Leith: Best steam, 68s. 6d. Allied, 100s. 
neutral ; secondary qualities, 67s. 6d. and 95s.; screened 
MS cae 67s. and 101s. 6d.; unscreened bunker, 66s. and 
JUS, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Budget and Coal Export Troubles. 


Sours Wales commercial men have shown very 
commendable enterprise in many spheres of late years, 
and, incidentally, many have made a good deal of money ; 
but with Government control in one form or another, 
business has not been easy, and the periods have. been 
very short when traders have been free, even to.a moderate 
extent, from the harassing effect of uncertainty as to the 
future, or have had some new restrictions imposed which 
have curtailed their ardour and operations. The Budget 
and the question of a material reduction in the quantity 
of coal allowed to be exported have been much to the fore 
this week, and have created ng little agitation. With 
regard to the Budget, the proposals respecting the increase 
in the excess profits duty and the Corporation Tax have 
naturally received most attention and criticism.. The 
shareholders. and managers of a number of newly formed 
shipping companies will be very hard hit, as it must not 
be overlooked that there are the increased Bank charges 
of 7} per cent. on loans, which many companies have 
obtained. There is undoubtedly a very prevalent feeling 
that the Budget does not get at the men who have made 
fortunes, and who, in many eases, have gone out of business 
or have unburdened themselves of responsibilities to a 
very large extent, and that the Chancellor's proposals 
will operate as @ very severe restraint to commerce and 
the exercise of enterprise. Disappointment is certainly 
keen that the excess profits duty has been raised, whereas 
it was expected to be removed altogether. It was under- 
stood that this duty was purely a war measure, and, this 
being the case, commercial men have built up hopes and 
framed their business schemes on this understanding. 
This applies to a number of undertakings, including ship- 
building, &c., which, if the promoters had thought for 
one moment that the excess profits duty was to be retained, 
much less advanced, would have acted as a severe de- 
terrent to their initiative. Colliery owners are not so 
much affected, because they are largely governed by the 
coal control agreement, but the position so far as they are 
concerned is not so onerous. It is the new en i 
with ali the risks that they entail which cause the most 
anxiety. 


Coal Export Bomb. 


As is well known, coal exports have been’ sub- 
stantially reduced for some weeks past, and business has 
been reduced to very small proportions. Home require- 
ments, bunkering needs at home ports and English coaling 
stations abroad have been receiving priority, and the 
margin of coals.left has been comparatively small. Coal 
exporters have not been able to execute many of their 
contracts with their buyers abroad, and the colliery 
companies are seriously in arrear with their contract 
deliveries. Tonnage has been held up in port for weeks 
because cargoes have not been forthcoming, owing to the 
authorities declining to release the coals, and as many as 
one hundred steamers have been waiting at a time in the 
roadsteads, so that tonnage worth millions of pounds has 
been kept idle and out of employment. Scores of steamers 
have been sent away in ballast to load iron ore 
home from Spanish ports, or grain, &c., from the 
Plate, and thus lost the outward freight. Now comes 
the report that the quantity of coals to be per- 
mitted to be exported is to be reduced by cnn halt 
The announcement is not official so far as the Coal 
Mines Department or their representative is concerned, 
but the statement was made at a Cardiff Chamber of 
Commerce meeting on Monday that Sir Thomas Watson 
had sent a telegram to the president—Mr. R. O. Sanderson 

ing him to see Mr. Finlay A. Gibson immediately 
for information and for the guidance of exporters and 
the Chamber about the Controller’s proposal to reduce 
coal exports by about one-half. So far, however, no 
official information is obtainable, but it is probable that 
a statement will be available towards the end of this week. 
It is believed that the reduction in exports will come into 
operation from June Ist, and there is much speculation 
as to its effect. It is expected that it will be serious for 
shipping, while new business in the coal export trade will 
be reduced to vanishing point. Coal exports for March 
of this year from South Wales ports were 1,504,861 tons, 
as compared with 2,430,618 tons for March, 1919, a 
decrease of 925,757 tons, so that if present exports suffer 
a reduction of 50 per cent. this will mean that exports 
will amount approximately to only 750,000 tons. This 
limitation of export is regarded as absolutely suicidal 
from the point of view of national finance and credit. 


Notices to Strike. 


The necessary notices to terminate contracts 
of miners throughout the coalfield have in practically all 
cases been served, this being in conformity with the 
decision of the conference held_recently to consider the 
action to be adopted in view of the non-settlement of 
the dispute at the Nine Mile Point colliery. The fourteen 
days’ notices operate as from the 19th inst., but it is 
reported that the workmen at the South Celynen colliery, 
owned by the Newport Abercarn Black Vein Steam Coal 
Company, have not handed in their notices, the number 
being several thousand. It is more than doubtful whether 
thousands of other workmen throughout the coalfield are 
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enamoured with the strike proposal. So far the Coal 
Controller has not intervened in the dispute, and a deadlock 
exists between the coalowners and the men’s leaders, 
so that to all ces the notices will run their course. 
In the meantime preparations are being made for the 
annual May- 
the time the strike notices expire, so that ony ing may 
happen. The executive of the South Wales rs’ 
Federation has. prepared the resolution to be placed 
before the gatherings, and this strongly condemns the 
pore es Lac w gay by the Serene in its dealing with the 

ini ry by not accepting and putting into operation 
the findings of the Sankey icsomtinien: and resolves not 


‘| to be satisfied with anything less than the nationalisation 


of the industry, with an equitable measure of control 
guaranteed to the workers at the mines. Some idea of 
she progresane of the miners is given in that part of the 
ution which expresses the opinion that adequate old 
> pensions, equitable compensation to the dependents 
workmen killed in the mines and to the large number 
injured, improved safety conditions, a further shortening 
of the hours of employment, and other reforms can only 
be secured by the strengthening of their industrial organis- 
tion, the return of a majority of Labour members to the 
House of Commons, and the social conditions and environ- 
ments of the workers improved by a full representation 
of Labour upon local government bodies. 


Coal Controller's Representative. 


The secretary of the Cardiff Chamber of Com- 
eres has received a communication aig ‘Send Coal Mines 
ment stating that Mr. L. i wis’s appoint- 
ape local co mtative yay reas ad in South 
ales peli, within yaar the 15th inst., and that Mr. H. 
Bamber has been appointed to succeed him. The Con- 
troller has therefore authorised Mr. Bamber to approve 
shipments of coal, coke, and manufactured fuel from 
Bristol Channel ports, Barry Port to Newport inclusive. 
Mr.. Bamber was formerly the Coal Controller's repre- 
sentative at Glasgow, 


Wage Demand. 


Dowlais members of the Workers’ Union have 
rejected the offer of the Steel Workers’ Association of 
Employers of a minimum wage of 4s. a day. The men 
asked for an advance of Is. a day, with a minimum of 
5s., to be retrospective from January Ist. At a meeting 
of the Conciliation Board of the Welsh engineers and 
founders at Swansea on Saturday, the men’s application 
for a 40. per cent. advance on base rates was considered. 
Tae employers’ oer, which it is expected will be accepted, 
is that on and from April 5th, 1920, the existing base 
rates and war bonus of all grades, including apprentices, 
be merged, into consolidated rates and increased to 
£5 7s. 6d. for fettlers and moulders and £3 17s. 6d. for 
labourers and intermediate rates for other grades pro rata. 


Current Business. 


The coal market is very dull all round, there 
being no scope for business owing to the limitation of 
exports and the scarcity of coals. e tone of the market 
keeps quite firm, but colliery salesmen have such heavy 
commitments for home requirements, &e., that they have 
eeeiy no coal to offer for shipment this month. 

alues are round about 115s. to 120s. for large steams, 
100s. to 105s. for through, and 90s. to 97s. 6d. for smalls. 
Patent fuel is almost unobtainable for the next month 
or so, and 125s. is indicated, while the embargo on the 
export of coke continues. Pitwood is in fairly good supply, 
and rules about 65s. on the open market. The syndicate 
which supplies pitwood to Admiralty collieries has now 
reduced its price from 80s. to 70s. per ton to apply to 
cargoes the discharge of which was completed after the 
15th inst. 


Newport. 
Business on the coal market is practically at 
@ standstill, bituminous coals being in so much demand 
for home use and bunkering purposes that practically 
none can be exported. . 


Swansea. 


The anthracite market keeps firm, collieries 
being very fully sold, and have a plentiful supply of 
tonnage at han 








Latest News from the Provinces. 





SHEFFIELD. 
Latest Prices. 


In Sheffield hematite iron is now from £14 to 
£15 10s. delivered, with prospect of still higher quotations. 
Iron sepptien are severely restricted, and steel outputs 
much below demand. Basic billets locally are £23 10s., 
whilst for acid billets Bessemer is £27 and Siemens 
£27 10s. All fuel prices are as previously quoted. 





WALES. AND. ADJOINING COUNTIES. 


Strike Notices. 


A i89 is forthcoming concerning the notices 
served by the miners in connection with the Nine Mile 
Point Colliery dispute. It now turns out that less than 
50 per cent. of the miners epi antes the coalfield have 
handed in the fourteen days’ nofice to the owners, which 
shows that the majority of the workmen are not disposed 
to strike on what, after all, is a local‘and trivial dispute. 
Even at the Risca Collieries, which belong to the same 
owners as the Nine Mile Point Colliery, practically the 
whole of the: men have withheld’ notices. It is probable 
that in the circtimstances the coalowners will be requested 
to allow the withdrawal of those notices which have been 
tendered. ce PEt 


demonstrations, which take place about. 


‘following papers will be 


‘taken as read. 








‘Apr 28, 1920 





"Mr. Finlay A. Gibson, the secretary of the Coal. 
owners’ Association, dealing with the question of the 
further curtailment of coal exports, has @ statement 
that. the subject of de-control of the ind is. under 
consideration of the Government, and at meetings of coal. 
opnes in London last. week suggestions for the alteration 
of system under which coals are supplied and prices 

bed in the inland market were, submitted and con. 

i It is impossible, he says, yet to state definitely 

what form these. ions will ultimately take or how 
far they will in ice involve a further limitation in the 
quantity of e There have been no direct 
negotiations between the Mining Association of Great 
Britain in its official capacity with the Coal Controller, 
and no arrangements have been made either as to the form 
which de-control will take or as to the extent to which the 
shipping of coal from South Wales will be affected by an 
increase in the supply of coal retained for inland con- 


sumption. 
New Fuel Works. 


A start. was made on Tuesday with the erection of 
new patent fuel works at Swansea, which are expected 
to be the largest works in the country. The works are being 
erected on land leased from the Harbour Trust, the area of 
land taken being approximately 45,000 square yards. 'he 
first works to be constructed will be oat of producing 
500,000 tons per annum, and eventually the output will 
be 1,000,000 tons, with over 1000 men employed. 


Swansea Metal Market. 


The tin-plate market keeps quiet and unchanged. 
Prices ruling are :—Bloek tin, cash £349 10s., three months 
£347 10s,; copper, cash £102, three months £105 ; Spanish 
lead, cash £37 5s., three months £39,;. and spelter, cash 
£45 15s., three months £47 5s. 
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Propverton or Pia Inow anp Sreet my Marca, 1920.—The 
production of pig iron in the United Kingdom in March, 1920, 
amounted to 699,000 tons, which is the highest figure attained 
in any month since the Armistice, the previous best having been 
691,000 tons last March. The a daily rate of production 
was about 22,500 tons, compared with 22,200 tons in February, 
and 21,500 in January... The production of steel ingots and cast- 
ings was also the highest since the Armistice, being 840,000 tons, 
as compared with 798,000 tons in February and 754,000 tons 
in January. The production of steel in the first quarter was 
therefore at the rate of nearly 10,000,000 ingot tons per 
annum. The 699,000 tons of pig iron included 254,000 tons of 
hematite, 247,000 tons of basic, 181,000 tons of forge, foundry 
and other qualities, and 17,000 tons of alloys. The production 
of pig iron in the United States in March amounted to 3,376,000 
tons. 

Tur “ Moror Sutr.”—We have been favoured with a copy of 
the first number of a new monthly journal! called the Motor Ship, 
published by the Temple Press; Limi which is to be devoted 
exclusively to the interests of the large-power marine motor 
and the motor shipbuilding industries, as distinct from the smaller 
motor boat, whose interests are to be looked after by its older 
sister, which will now revert to its original title of the Motor Boat. 
‘We have perused this number with very great interest, as it deals 
with a subject with which Tae Enorneer has very particularly 
identified itself and in which we have always had a profound 
belief, with distinct qualifications,which we have clearly laid down 
from time to time. One of the most remarkable features of the 
issue is a list of about 150 motor ships which are under con- 
struction in the world, with particulars of their tonnage, horse- 
power, &c., in which the extraordinary predominance of the four- 
cyele engine over the two-cycle engine is strongly brought 
out. The Motor Ship is t up and the half tones are very 
well reproduced, but some of the diagrams are rather on the 
small side and entail a considerable effort in the endeavour to 
make out the details. 

Tue Instrrurion or Mecnantcat Encrineers.—The summer 
meeting of the Institution of Mechanical Engineers will be held 
in Lincoln and will begin on Monday, July 19th. Provisional 
prog (subject to revision) :-— eo hin d 19th, arrival 
in Lincoln. Tuesday, July 20th, ing : * Right Worshipful 
the Mayor of Lincoin cod maebets of the Local Committee will 
receive and welcome the President, tain H. Riall Sankey, 
C.B., C.B.E., R.E., ret., the Council and members of the Insti- 
tution, in the Lecture Hall of the Municipal Technical School ; 

ding and di ion of papers; luncheon in the Drill Hall 
(ladies), Afternoon: Alternative visits to works in Lincoln or 
to the Cathedral. Evening: Institution dinner in the County 
Assembly Rooms (ladies). Wednesday, July 2lst, morning : 
Reading and discussion of in the Municipal Technical 
School ; luncheon in the Dri all (ladies). Afternoon: Alter- 
native visits to works in Lincoln and neighbourhood or to the 
Cathedral. Evening: Reception in the County Assembly Rooms 
by the Local Committee. Thursday, July 22nd: Alternative 
whole-day excursions to and Frodi m or Newark 
(ladies). Friday, July 23rd: Alternative whole-day excursions 
to Gains or the Dukeries (ladies). 

Tue Ceramic Socrety.—The seventh meeting of the Refrac- 
tory Materials Section of the Ceramic Society will be held in the 
Central School of Science and Technology, Stoke-on-Trent, on 
Wednesday and Thursday, April 28th and 29th, 1920. The 
president, Sir W. J. Jones, will preside on the Wednesday. 
After a few words of welcome by Alderman P. Elliott, J.P., the 
taken :—‘‘ Carboniferous Grits of 
ps, 1 wees ire and Flintshire, Mr. T. A. Acton, F.S.A.; 
“The Refractory Materials of the North Staffordshire District,” 
by Dr. A. Scott ; “‘The Decarbonation of Canadian Hydro- 
ee by Miss E. Uren ; ‘Determination of Zirconia, 
by Mr, H..V. Thompson; exhibition of oil burner from glass 
works, by Sir William Jones, Messrs. J, Burton and C. Bailey : 
“ Notes on the Influence of Grog in Admixture with Clay,” by Mr. 
W. C. Hancock; “Fused Artificial Sillimanite,” by Mr. A. 

; “The Corrosion of Coke Oven Walls, II.,”” “The 
Action of on Siliea and Fireclay Bricks,” by Mr. W. J. 
Rees; ‘Some Light Refractory Products,” by Dr. A. Bigot ; 
‘* Psychological ‘versus Scientific . by Dr. C.'8. 
Myers. On the Thursday, at 9.30 a.m., there will a general 
meeting, ares stores at 10 a.m., a symposium on Gas Firing, 
opened by, _ E. W. Smith, The following will take part :— 
essre. E, M. Myers, H. M. Ridge, Wm. Leckie, —. Richmond, 
A. Fielding, A. Meade,'S: T. Wilson, J. Dunnachie, Wm. Bayliss, 
©. W. Thomas, H. E. , and J. H. Marlow. Afterwards the 
following papers will :+** On the Tunnel Oven and its 
De 7? 
Mr. J. Burton ; 


E . & series of works will } 
in avon at 7.30 p.m. there will be a lecture, ‘©The Art of 


Syster i Rese } and its Place in Industry,” 
which it be. ea pie the public. Some of the papers will be 
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French Engineering. Notes, 


Automatic Locomotive Signals.. 


Tue conditions’ which the’ railway com- 

ies have to work nowadays are so precarious that 
special precautions have to be taken to ensure the safe 
running of trains. The inexperience of a large proportion, 
of the railwaymen, whose. ranks have had to be consider- 
ably increased: as the.result.of the operation of the eight 
hours’ day, the unsatisfactory state of many locomotives 
and the poor quality of much of the coal, assist.in.compli- 
cating the service and augmenting the risk of accidents. 
The list of collisions which: occurred during the past 


eighteen months is so unduly long that: the Government % 


has for some time past sought to impose automatic repeat- 
ing. signals.in the locomotive cabs. These devices have 
been employed on many railways, but with varying success. 
The Government hesitated to make their use compulsory 
until it was ible to select the best types, for which 
purpose the Chamber of Deputies voted'a sum of money 


several months ago; but it is argued, that it is better to 5 : 

allow the companies to adopt systems with which. they.| gas "Bronch, be oooh ne eee ine Tatent opie 
are ee ace a wait indefinitely until experi-| at is. each. =r df ies 
ments should have res in the selection of ‘a standard : oo ae 
type. A beginning was made with the compulsory Brees — Galemtaiae a ie ake é ime ae 
adoption of the Augereau apparatus on the State railways. Specification. ’ 
This system employs a wireless device which gives a . 

visual and audible repetition of the signal in the cab. a 


It was expected that the Augereau system would be 
extended to the other lines, but for the moment, at any 
rate, the Minister of Public Works has decided to leave 
the initiative to each company, and he has therefore 
ordered the compulsory adoption of the systems already 
in use on the other lines. ‘On the Nord; the Est, and the 
Paris, Lyons and Mediterranean Railways the «‘ crocodile ” 
type of apparatus is employed, so called from the apes. 
ance: of the copper sheeted beam lying longitudinally 
between the rails opposite. the signal. Should the signal 
be against the driver brushes underneath the locomotive 
passing over the “ crocodile’ complete a circuit, which 
actuates a whistle in the cab, Some trouble was experi- 
enced in winter through the copper sheet being occasion- 
ally covered with ice, but that trouble has been overcome 
by interposing layers of félt soaked in paraffin between 
the copper and the wood... Bolts;pass through the felt 
and the paraffin rises by capillary ‘attraction around the 
threads and spreads in a thin. layer over the surface of the 
copper sheet, The first brush wipes off the paraffin to 
ensure contact. On the Paris-Orleans and Midi lines the 
system employed consists of a sort of revolver with eight 
or ten blank cartridges, which are discharged electrically 
when the signals are against the driver. It does not appear 
that accidents have happened in any case where these 
repeating devices have been in operation, and although 
derangements are always possible, and the drivers may be 
tempted to rely too much upon them, the es 
accept the devices as’ n under present conditions. 
The Minister of Public Works reserves to himself the right 
to require the use of any other system that may be found 
more suitable, and the present ments may be 
regarded as temporary pending the carrying out of 
exhaustive experiments. ~ ee ae 


Electrification Programme. 


Active preparations are being made for the 
electrification of the railway systems within convenient 
range of the hydro-electric sources of supply. On the 
Orleans line it is intended to electrify sections having a 
total length of 3101 kiloms: On the Midi line 318 kiloms. 
are already being worked electrically, and an additional 
721 kiloms. are to be transformed at an early date, while 
projects are under consideration for the electrification of 
1926 kiloms. On the Paris, Lyons, and Mediterranean 
Railway much longer sections are to be transformed for 
electric traction, notably between Lyons and Marseilles 
and between illes and Vintimille, the total length so 
electrified being 2193 kiloms. 


War Profits. 


The question of ensuring the reimbursement to 
the State of excess profits has been so strongly advanced 
that the Government is about to take strong measures for 
the recovery of what is regarded as due to the Treasury, 
and the Minister of Finance has announced his intention 
of examining all the contracts that were given out during 
the war with a view to seeing whether the prices were 
exaggerated. 


International Trade. 


The further heavy fall in the value of French and 
Belgian currency is causing the most serious embarrass- 
ment to trade with Great Britain, which, it is feared, is 
likely to be permanently affected in some of its branches 
unless measures are taken speedily to remedy the situation. 
With the value of British goods increased by 150 per cent. 
it is obviously out of the question to expect that, French 
buyers will extend their purchases: if it’ can be possibly 
avoided. The to prohibit the importation of 
luxuries and of anything that can be di with is 
almost certain to be carried into effect. The fear of 
reprisals from other countries is relieved by the belief that 
they will = understand that the prohibition is a 
measure of reconstruction which cannot avoided. In 
Belgium the feeling against paying inflated prices for 
imported goods is perhaps stronger than it is in France, 
and the ians are making great efforts to develop busi- 
ness between the two countries in the belief that France 
will be able to supply goods'similar to those imported from 
Great Britain at much lower figures. The: commercial 
relations between France and Belgium have*been distri- 
buted from time to timé by the refusal of the French 
Government to accord special facilities to Belgium for 
the supply of iron ore and other raw produets,, but these 
diffeulties have now been partially overcome by an arrange- 
ment whereby France supplies these products in.exch 
for coal. There are other oustanding problems that will 





Toevned peniiaon of the handle. A sli 
of the handle by taking the pressure off the lower pallet G allows 
oe 1, and while it is d his the pallets from 
ing control, w it joing this the lets escape 
paced ce with the peg, and the upper pallet F then drops on 
te the next peg. The motion is therefore step 
forward direction and free in the backward di 
for the given purpose.—March 18th, 1920. 


making and breaking contact is accom 
lowering movement of the switch 
contact studs. In the present construction the switch arm A is 


constituted by a strip of 


stitute a cam 


__ THE ENGINEER’ 


have to be settled before the commercial relations betwee 
the two countries are quite satisfactory. i i 
its best to profit from the 

rate. The propaganda 1 
alliance between the two countries is gaining 


obstacles in the way. of developing an 
as serious for the Belgian as they are for the other markets. 


At the same time, the necessity for producing as much as 
possible in France is resulting in the creation of new indus- 
tries which are bound to have the effect ultimately of 


restricting the importation of certain manufactured goods. 





British Patent Specifications. 


When an invention ia communicated from abroad the name and 
address of the communicator are pri: in italics, 
When an abridgement is not illustrated the Specification ia 
drawings. 








139,889. March llth, 1919.—Moror Starters, A. H. Railing, 
C. C. Garrard, and W. Wilson, all of 67, Queen 'Victoria- 
street, London. 

THIs invention relates to motor starter step-by-step mechan- 


isms. A row of pegs A is provided concentric with the centre 
-e motion of the starter handle, and spaced to correspond with 
t 

carries centred at its end an escapement detent piece D, which is 
spring-controlled to a certain definite position, about which it 
ean oscillate to either side, preferably by an S-shaped spring E 
attached to the lever Cas shown. This piece,D is pads ay with 
two pallets, an upper i 
and the other, the lower one G, is at. about right angles thereto, 
and they are so spaced and placed that first one and then. the 
other may engage the pegs A successively. The position of the 


starter contact studs B. The lever C of the starter handle 


one F extending in the forward direction 


Ne 139,689 «om 









he Seed tainting ese ae eS sa 
about to escape from engagement with a peg. The ing pallet 
F is so arranged that when going 
&@ peg, and causes the detent piece D to move on its centre of 
motion against the 


in a forward direction it meets 
spring control and ride over the top,of the 


, and thus.arrests the 


until the lower pallet G strikes the 
it backward movement 


piece D to assume its normal position under the 


by step in the 
vr , as pe 
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139,972. June 10th, 1919.—Etxecrric Switones, R. L, Murray, 
Colne View, road, Bushey Heath, Herts, and the 
Telephone Manufacturing Company, Limited, 42a, Martell- 
road, West Dulwich, London. 

This invention relates to dial switches so constructed that the 
ied by a lifting and 
with t to the 





material with its contact end 
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this carries a cylindrical body 
E, whose lower end ‘bears upon a series of rivets F, which con-" 
surface with which the body E co-operates:— 
March 18th, 1920, 


Belgium is do’ 
situation created by Cidlonchonns 
anda in favour of a closer commercial 

i ground, and 
France will certainly find a good market in Belgium if only 
she can supply what is needed, although at the moment the 
rt trade are just 
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_ LIGHTING AND HEATING. 


139,876. February’ 26th, 1919.—Reacrance Corts IN THE 
°°." Crrourrs OF Inéanpescenr Lamps, A. H. Railing and 
’ ©. C. Garrard) both of 67, Queen Victoria-street, london. 

This invention ‘relates to 


vements in connection with 

the switchi - 
lamps. Its object’is:to diminish largely the initial excess current 
which occurs when metal filament lamps, whether of the 
vacuum type or gas-filled type, are connected in circuit under 
the usual conditions, caused by the low Tesistande of the fila- 
ment when cold, r 3 cor with its high resistance aoa 
ing at its working temperature: and it is particularly 
applicable to lamps which~are run at the highest permissible 
temperatures, such as thgse known as half-watt lamps. The 
invention consists ‘in ineluding in the circuit of a lamp or a 
number or bank of Jamps, a reactance coil of a suitably propor- 
tioned inductance; the effect being to check the initial rush of 
excess current which would otherwisé occur, on closing the 
circuit through the lamps, on account of the comparatively 
very low filament resistance when cold, and, as such @ coil would 
only be of a relatively small resistance, the working current of 
the circuit is not materially affected thereby:——March 18th, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


140,015. September 26th, 1919.—Tic7t1ne Crucrsre Furnaces, 
Société des Alliages 6t Bronzes Forgeables, 65,rue d’ Amster. 
dam, Paris. 

This furnace for cruéibles has been devised with the object 
of minimising the-exposute of the melted metal to the atmo- 
sphere during the process of pouring. The furnace is provided 


NP 140,015 
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with aJportable side A, which is removed when the crucible is 
to be poured, and thé trunnions B are so arranged that the lip 
of the crucible remains practically stationary during the process, 
as shown in the small Sugenioas:-Makch 18th, 1920. 





o 
TRANSMISSION OF POWER. 


140,022. October 2ist, 1919.—Frexrete Covrtiines, William 
Beardmore and Co., Limited, Dalmuir, N.B., and H. 
Kewney, 294, Crow-road, Broomhill, Glasgow. 

This flexible coupling has been specially devised to provide a 

small amount of end play in the shafts for use in connection with 

geared turbine drives on shipboard. The flexibility is provided 


N?140,022 














by means of a Hooke’s joint, while the axial moveinent is accom- 


‘by so arranging i of one pair of trunnions 
AA that on can slide between gui BB. The method of 
ing the coupling can be followed on the drawing.— 


assem. 
March 1 1920. 
MISCELLANEOUS. 
139,974. June llth, 1919.—Preszrvine Permeasrte Sort 


—— Alphonse: Lambert, Via Gregoriana N. 46, Rome, 


This process is claimed to preserve wooden structures inst 
the termites lucifugus, the teredo navalis, and other sea ouhestes 
It is characterised by impregnating the wood with a solution of 
metallic salts—for instance, copper and zine salts dissolved in 
ammonia—mixed with borax and chromate of potassium, 
dissolved in water, to the resulting mixture being added some 
cement powder. The solution must remain alkaline, viz., it 
should contain an excess of ammonia of about 1 percent. To the 
solution may be added from one to two Ya in weight of 
salicylic acid, the same of fluoride of sodium every 100 parts 
in weight of the dry product.— March 18th, 1920. 

139,860. February 5th, 1919-——Vacuum Toupes, N. V. Philip’s 
Gloeilampenfabrieken, Dr, G, Holst, and Dr. E. Costerhuis, 
all of Noord-Brabant. i a oven, Holland. 

It is known that the gas contents of vacuum tubes, such as 
Réntgen tubes or Geissler tubes, or tubes for the Moore light, 
disappear under the influerice of the electric discharge. The 
tube thereby becomes harder, the-passage of the current omes 
more difficult, and the di finally ceases altogether. 
Several kinds of apparatus have m devised to renew auto- 
matically or add to the gas in the tube by heating gas electrically 
in an auxiliary reservoir connected to the tube. One-.gf the non- 
automatic apparatus is the Bauer valve. It consists of a glass 
capillary t filled with mercury. To this capillary tube 
a small-side tube is attached, containing a smali porous plug. 





With a small air pump the mercury may be forced past the porous 
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plug, so that air passes into the arses og tube. . This device is caeend by cootefuga action will travel inwards along 
not automatic, and is only able to force air into the tube. In | tube’A to Bearing tf the ond of the tube is clow vo the end of 


the 
matic in operation, so that as soon as the 

exceeds a definite value, may be brought into 
tube. The Bauer valve is ere ~ r 
modified construction in Te 3 























invention s valve of she Bauer type i made ao 
ess tube 


mately a fluid qntem, may be about 1 mm, 
that there can. be 











the cap. per: gre eregigaathey myer Daag eon ym gh 
t wi be. clear 


0. denining away of the oil when standing, 
except when the flared end of the tube i is uppermost, when the 
arpeem oh ee eee Oe the flared end guide Separate a: 
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Forthcoming Engagements 


TT? i 
TO-DAY. 
Juntor InstrrvTIon or ENGINEERS.—39, Victoria-street 


apparatus _ d to ajv m_tube,_ The automatic appa- | March 18th, 1 8.W. 1. Lecturette, ‘‘ Modern Developments in Motor-(ar 
gr odnd ee R. 8. Fox. 7.80 p.m. 
‘oat Socuery or Lonpoy,—Imperial College of Science, 
N°139,860 Roan y Institute-road, Sou th Kensington, 8 S.W. "The Fourth 
A Guthrie Lecture, subject: “ Ani maly of the eee -iron 
CATALOGUES. Alloys: Its Cantes and its Applications,” by Charles Edouard 
ume. §p.m, — 
‘ j NSTITUTION OF MECHANICAL ENGINEERS.—Storey’s G, 
Hices Brorners, Dynamo Works, Sand Pits and Summer + 
Hill-street, Birmingham.—Stook list of motors and dynamos. st damon Parke 8 Gaus withthe La eB en Op the 
Tue Stanton Ironworks Company, Limited, near Notting- | Referring to wctipe = gy. * and ‘On the Hardening of 
ham.—Illustrated folder describing the Stanton cast iron sign- | Screw Gauges with the least ion in 57 Referring to 
Cc post, | Oi Hasdentag.™ by the late W. 3 Sane, of London, revised 
s TasAvedd Moti Cerrar. basen ted," Northfield, Bihtbing- by Mr, G, T. of the Goldsmiths’ College, London. 6 p.m. 
( ( E ) ham.—lllustrated pamphlet describing the ‘‘ Glandless ” petrol TUESDAY, APRIL 27rn. 
— : pump. } 
l J 3 Georce Pater, 81-83, Shaftesbury-avenue, London, W.— Worskiptal “ioe Cnannee. Oe. Setauee. Zoe 
F E moose leaflets dealing with the Vry portable cinema Inaugural meeting, 3.30 p.m: 
Leyzanp Morors (1914), Limited, Leyland, near Preston.— WEDNESDAY, APRIL 28ru, 
Nd, Illustrated descriptive specification of land steam wagon,| Royat AERONAUTICAL Socrety.—Royal Society of Arts, 
. . type F 2. John-street, Adelphi, W.C. 2. Paper : “ Aerial rt from 
Fig. 1 Fig. 2. Fincn axp Co., Limited, Belvedere-road, Lambeth, London, | the Business t of View,” by Major-General Sir Sefton 
were ss RR folder devoted to sanitary appliances for | Braneker. 8 p.m. 
yore : THURSDAY, APRIL 20. 
‘teenth m: aor a — — — - ie InsTITrUTION OF Exgornicat Enorverrs.—Institution of 
agricultural motor. a 6 Civil Engineers, Great George-street, 8.W.1. Paper, “ Auto- 
matic Protective Devices for Alternating-Current Systems,” 
+ = H. ©: Suressy, 142-146, Old-street, London, E.C.—List | by Mr. A, E. McColl. 6 p.m. 





Fig. 3. 


ratus consists of a gas reservoir A in which there are two elec- 
trodes or an incandescent filament or some other device whereby 
the gas in B may be heated by an electric current. oe 
eurrent passes, the gas will expand and thereby 
mercury column D in the capillary tube C p seme At i 
is @ porous plug a to mereury but permeable to gas. 
When the } so high that the mercury is 
forced below E a aoa quantity of gas will diffuse through the 
porous "ix ok pass through the tube B into the vacuum tube. 

l 1920. 


139,942. April 30th, 1919.—Hypravite Jaces, W. H. Smith, 
The Bungalow, Imber Court, Thames Ditton, Surrey. 
This is a 10-ton hydraulic jack made with a 4.5 high-explosive 
shell and an 18-pdr. shrapnel shell as the principal parts. The 
4.5 shell forms the body and the 18-pdr. the ram. ore casting 
is serewed on to the base of the latter to hold a cup leather in 





N° 139,942 
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place, and to accommodate the pump. On the nose of the shell 
another casting is screwed to act as the head of theram. The 
pump plunger A is cut from a length of . 303 rifle barrel, and the 
operating handle, has telescopic extensions B B. The — 
tion_describes all "the details of the jack.—March 18th, 


140,034. November 20th, 1919.—Purizy Lusricators, ~~. A. 
Pratt, 25, Caldecote-road, Coventry. 
This lubricator, it is claimed, will feed oil automatically 
revolving bearings, but will not empty itself when the pally is 


N°140,034 
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stationary. The oil is fed through a radial tube of small bore 
which projects into @ conical cap containing the oil. The in- 


street, London, E.C. 4.—Bulletin No. 1, containing illustrated 

representative examples of electrical plant manufactured within 

the company’s organisation, inclading ome 

driven dynamos, fotary converters, motor 

earn numerous applications of electric motors, switch- 
&e. 


trated catalogue No. 71906 of steam 
including the firm’s well-known 
liquid fuel, traction engines, 
tractors, semi-portable and stationary 
and hauling machinery, # =! corn mills, saw benches, &c. 
Also separate price list 


catalogue of metal-sawing 
&e., including :—‘‘ Rapid” hack saws of various types, gate 
saws, jig saws, girder saws, vertical sawing machines, rail- 
sawing machines, as well as saw blades, countershafte, roller 
stands, two-speed 


> 153. 
of ladders of various types. 
Merropes, Limited, Town — Chambers, 87, Fargate, Shef- 
field.—Leaflet giving prices of standard grade “‘ Metrodes ” 
or coated electrodes, for welding mild steel. 


Tae ENGINEERING aND LicHTING EQUIPMENT Company, 
Limited, Sphere Works, St. Albans, Herts,—lIllustrated price 
list and catalogue of fittings for half-watt and metal filament 

lamps, 
Tue Cressati, Manvracturine Company, Staniforth-street, 
Birmingham.—List 1920, illustrated leaflet dealing with the 
“*Cressall” electric sterilisers, water heaters, hot water and 
boiling jugs, &c. 
Buritprxe Propvuctrs, Limited, Columbia House, 44-46, 
King’s-road, Sloane-square, London, 8.W. 3.—Booklet No. 24, 
giving particulars of ‘‘ Bareau”’ (Bar-o) for making cement 
concrete waterproof. 


RosBert Bowran AND Oo., Limited, 4, St. Nicholas-buildings, 
Newcastle-on-Tyne. —Pamphiet, entitled “‘The Acid Test,” 
setting out the advantages claimed for Bowranite as a protector 
of iron and steel against rust, &c. 

PERMAN AND Co., Limited, 82-83, Fenchurch-street, London, 
E.C. 3.—Pamphlet ‘dealing with British Kromhout marine oil 
engines, M.P. type, including particulars and illustrations of 
the engines and of vessels fitted with them. 
Tue Watker-Weston Company, Limited, Empire House, 
7, Wormwood-street, London, E.C. 2.—Illustrated pamphlet 
describing the firm’s patented pyramidal interlocked reinforce- 
ment and its applications to roadways, roofs, walls, &. 


Emprre Rotier Bearines Company, Limited, 13, Victoria- 
street, Westminster, S.W. 1.—TIllustrated booklet dealing with 
the firm’s roller bearings as applied to line shafting; trucks, 
wagons and trolleys ; railway and tramway rolling stock, &e. 
THe Parsons Moror Company, Limited, Town Quay Works, 
Southampton.—A book containing illustrations and designs 
of the firm’s marine installati auxiliary yachts, 
“re omy craft, motor cruisers, Government cratt, and motor 

yanches. 


Caas. W. Cook, Limited, 174, Oxford-road, Ma er.— 





hae? 


pamphlet showing and giving particulars 


Association oF ENGINEERING AND SutpsurLpIne Dravaurs. 
MEN.—Grammar School, Chesterfield. ‘“‘Gas Producer Plant,” 
by Mr. J. J. Nicholson. 7.30 p.m. 


FRIDAY, APRIL 30rz. 
Juntor Instrrvrtion or Ewnorneers.—39, Victoria-street, 
Westminster, 8.W. 1. Social evening. 7.30 p.m. 


InstiTuTION oF MeEcHANIcAL ENGInEERs.—Storey’s Gate, 
Westminster, 8.W. 1. Last informal meeting. Planing versus 
Milling. 7 p.m. 

InstrruTion oF Execrricat Encrneers.—Faraday House, 
Southampton-row, W.C. Students’ meeting. “Tidal Power,” 
by Mr. J. E. Holmstrom. 7 p.m. 


SATURDAY, MAY Isr. 
Royat Inxstrrotion or Great Brrrain.—Albemarle-street, 
Piccadilly, W. 1. Annual meeting. 5 p.m. 

THURSDAY, MAY 6rs. 


Inon anv Steg. [yegrrvTre.—Grand Hall, of the Connaught 
Rooms, Great Queen-street, W.C. 2. Annual dinner, 6.45 p.m. 
for 7 p.m, 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 








Messrs. Cuartes P.. Sparks anp Partners, of Moorgate- 
court, Moorgate-street, London, E.C. 2, inform us that they have 
taken into partnership Captain Algernon. Sparks, M.C. 
We are informed that the joint general sales organisation of 
Petters Limited and Vickers Petters Limited has now been 
removed to 117-123, Great Portland-street, London, W. |. 
Telephone, Mayfair 6910 (4 lines) ; telegrams, Escapable, Westo, 
London. 


Messrs. Brunton’s, of Musselburgh, have entered into an 

ment with John Ackland Co. Litited, of Grace- 
church-bui London, E.C. 3 (warehouses, 10, Old-street, 
and lI, ety ae London, E.C. 1), under which the latter will 
manufactures of the former to consumers in 





Pinsteoted booklets describing (a) the Curnon steam. meter 
for measuring the flow of steam in pipes, and (b) the Mahler- 
Cook bomb celorimeter for determining the calorific value of 
coals, coke, oils, &c. 

ArtTuur R. Brown, 54, New Broad-street, London, E.C. 2, 
sole agent for the United Kingdom for the N.V. Machinefabriek 
** Bolnes,” of Bolnes, Holland.—lIllustrated descriptive hand- 
book of the Bolnes marine oil engine ; also pamphlet dealing 
with the same engine. 


Rowse anv Co., 1, Dawson-street, Whitechapel, Liverpool.— 
Booklets describing Sealocrete and the firm’s method of making 
concrete floors, wearproof, fireproof, greaseproof and dustproof 5 
and Sealoment, a liquid compound for which it is claimed tha 

it oe concrete waterproof, increases ite strength and pout 
it from frost. 


Hotties anp Guest, Limited, Thimble Mill-lane,’ 
ham.—lIllustrated lists No. 106, showing the firm’s scrap metal- 
bundling presses; No. 107, dealing with the firm’s new desi 
of press for waste paper, rags, &c,; and No. 108, anon x 
ing the firm’s new i 
enamelling, lacquering, 


Brown Brorners, Limited, 22-34, Great Eastern-street, 
London, E.C.2.—January number of accessories, containing 
references to some of the very ies for motor 
cars, &c., which the firm 4 Sg A special novelty is is Syzol, an 
oil-tight jointing for gear box lids, crank cases and other parts of 
the engine where there is no great heat. 


Tue British Taomson-Hovuston Company, Limited, Mazda 


of gas-heated sheet iron stoves for 





House, 77, Upper Thames-street, London, E.C. 4.—Price list 
No. 10,336s, jm, giving, particulars particulars and illustrations of the firm’s 
Mazdalux metal tors and accessories as applied to work- 

local lighting 


shops, printing works, machine tools, churches, t 
of sewing machines, foundries, textile mills, power-houses, &c 


Tue Generat Exrecrric Company, Limited, Queen Vietoria- 


tors, steam- 
generators, phase 


Ransomes, Sims anv Jzvrents, Limited, Ipswich.—TIllus- 


end per ped 
engines for solid and 
light agricultural locomotives, 
boilers, winding 


o. 72106. 


Epwarp G. Hersert, Limited, Manchester.—Illustrated 
machines, machine tool accessories, 


geared attachments, vices, pac 


the Golf 
May 11th. Aesedelysntndi nihint play ohn tee meting ee 


of t 
London ani in oetien South of England. 


We are asked to state that Kngineering and Are Lamps, 
Limited, of Sphere Works, St. Albans, Herts, has been taken over 
by a new company, entitled Sopmnaena pnts Lighting Equip- 
ment Company, Limited, to which it has disposed of its +5, Ben sod 
together with all stocks, patents, trade-marks, &c. The new 
company has taken over the entire staff of the older company, 
-euy will continue to manufacture the same goods as were made 
by the latter in the past. 


Tue Gracter Anti-Fricrion Merat Company, Limited, of 
Waldo-road, Willesden Junction, London, N.W. 10, informs us 
that for family reasons it has found it advisable to increase its 
capital and reconstruct the ae gy Re oar the title of the 
Glacier Metal Company, Limited. will be no change 
either in the mana; t or policy of the company, but the 
enlarged works increased capital will enable it to cope 
more satisfactorily with its business, 


Wiru reference to previous announcements which have been 
made regarding the Chief Commissionership of the Victorian 
Government Railways, we are asked to state that the closing 
date for the receipt of applications for that ition—which 
should be addressed to the Hon. Arthur Robinson, M.L.C., 
Attorney-General of Victoria, Australia, care of the Agent- 
General! for Victoria, Victoria House, Melbourne-place, Strand, 
W.C. 2—is Monday, April 19th, 1920. 


James Livineston, Limited, notifies us that it has now re- 
turned to its pre-war offices at Imperial House, Kingsway, 
W.C. 2. It has taken larger offices, Rooms Nos, 420 to 425, to 
—— all communications should in future be addressed. The 

will es before, viz., *‘ Cinerary, 
Hak, “Pondon™ and the telephone number will be Regent 789. 
Tt has also o @ branch office at 8, Rue Nouvelle, Paris 
(E. 9), which is in charge of Mr. P. G. Paris. 


Messrs. Carters, of 3 and 4, Lothbuary, London, E.C. 2 

inform us that they have been appointed sole agents in the 
United dom for the sale of the products of the Skoda Steel 
Works at » in Czecho-Slovakia. also explain that 
rns A after the independence of Czecho-Slovakia was recog- 
pised she Austrian interest in the Skoda Works was acquired 
a Franco-Czech 
ich bese group 
trues ‘ot enemy 





, and @ new company was formed in 
the controlling interest and from which all 





Enotnrertne Gotrixe Socrery.—The spring meeting of the 
res icwvie, Re ty om gz Society will take place, 7 the courtesy of 
b, at Coombe Hill, Kingston Hill, on Tuesday, 


four-ball foursome competition against bogey in the afternoon. 
close on Monday, pier Sa. A match pla Jae doggy sey 


will commence early in Entries close on , April 
26th.. The hon. W. L. Mansergh, a ictoria- 
street, Wei , 8.W. 1, will be glad to furnish Beeeriine 
forms and other particulars to any wae pe of the eering 

‘who belong to eae if clubs and to join 








ventor states that he has found that the oil which is thrown 


tes, bh bo: trae tool stan 
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{the Society. 
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Assistant Engineers for 
CON- 


PUBLIC NOTICNS 
ie way 
stauorier or, by the GOVERN. 
ENT OF CEYLON, for three years’ 
with gE extension. * 6000 rupees 
annum, rising by —_ increments of 500 rupees 
per annum to 7000 rupees per annum, with a tem- 
war allowanen ra £00 per annum. Free 
provided, 
Candidates must have received good training and 
experience on an English or American Railway, and 
thorough kpowletne of Surveying, Levelling 
and estimating. be capable of super- 
yising all works in connection with the construction 
aor ry A of an existing line. 
he made at eee in 


Application should a 


ving brief details of and perience to 
Grows , AGENTS FOR COLONIES, 4, Mill 
London, §.W.1, quoting M/Ceylon’ 9718. 


ranaldates must have served in some branch of His 

Selesty's Forces during the late war unless satis- 
reasons for not having done so can be 

furnish penshed. 4 


_ 


a Assistant Engineers Re- 
or INDEE 





COAST GOVERNMENT 
for two tours each of twelve months’ service, with 
possible extension. Salary £600 a year. Free quarters 
or a field allowance of £7 10s. per month in lieu thereof. 
First-class passages. Liberal leave in England on full 
salary. Civil engineers, age 23-45, who have had pre- 
vious experience on railway construction, should apply 
at once i writing, giving brief details of experience 
and to CROWN AGENTS FOR THE 
SOLONIES, 4, Millbank, London, 8.W.1 quties 
W6G.C. 9475. Candidates must have sates in so 
branch of H.M. Forces during the late war, wnlens 
satisfactory reasons for not having done so can be 
furnished. 4742 


raught tsman Required by 
i Ds 


COAST GOVERNME 
for the SEKONDL pon ng BATLWAY 
(Deviations) for two tours, each of t 
months’ service. Salary £500 a Free q warters 
or a field allowance of £90.a year in | lieu ell. Free 
firsttclass passages. Liberal leave in England on full 
salary. Candidates, age ,25- 45, who must be good 

ht with -c experience in an 
engineer’s office, preferably on yo construction, 
and who are able to plot surveys and levels and take 
out quantities, should apply at — in Hig 
giving brief details of experience and age, the 
CROWN AGENTS FOR THE COLONIES. PY “Mill. 
bank, London, 8.W. 1, 
Applicants must have “served in some branch of His 
Matesty’s Forces during the late war, unless satis- 
factory reasons for not doing so can be furnished. 

NIGERIAN G OVERNMENT 


WORKS DEPARTMENT for two tours, 


each of 12 months’ service, with possible extension. 
Salary £750 a year. Free quarters and first-class 
passages. Liberal leave in England on = salary. 
Candidates, age 80-45, who should be civil engineers 
with good experience of building construction, par- 
ticularly in the design and construction of power 
stations and similar works, including large brick 
chimneys, and with some knowledge of the laying of 

ric cables, should seply i rod in writing, giving 











xecutive Engineer, 2nd 
GRADE ctor for the 





brief details of experien to the CR 
AGENTS FOR THE “COLO: NIES, 4, ® Millbank. 
London, S.W. 1, quoting M/Nigeria 9582. Candidates 


must have served in some branch of His Majesty's 
Forces during the late war, unless satisfactory reasons 
ished. 6748 


for not doing so can be furn 
i CEYLON for three years’ service in the 
first instance. Salary £375 per annum, 
with a t war all of 33 1-3percent. Free 
passages provided. Candidates, single. and not over 
35 years of age, with at least one year’s war service, 
who must have passed the A.M. Inst. C.E. or an 
equivalent examination, and who have a thorough 
knowledge of survey, levelling, earthwork, and the 
principles of roadmaking, waterworks, and building 
construction, preferably with actual experience in the 
and construction of irrigation ae. should 
apply at once, in writing, to the CROW or, EN 
FOR THE COLONIES, 4, Millbank, jt nl 8.W. 
giving brief details of age and gxpertence and anoting 
660 


M/Ceylon, 9298. 
QUIRED also CLERKS. Pay 8s. to 


6d. on joining, rising to Heres per day. 


5s. 
Age 18 to 28, and for ex-Service men 18 to 





[tigation Engineers Re- 


QUIRED by the GOVERNMENT of 








Air Force. 


R oyal | 
TILLED TRADESMEN RE - 


conditions of service. senaration allowance, &c.. call” 


or write to INSPECTOR OF RECRUITING, Royal 
Air Force, 4, Henrietta-street, Covent Garden, ye “¥ 


ASSISTANT TRAFFIC SUPERINTENDENT, 
INDIAN STATE RAILWAYS 


as [ihe Secretary of State 
for India in Council val. in 1920, 
make ONE APPOINTMENT ASSIS 
Depart TANT SUPERINTENDENT in “the Traffic 
pecerat a of Indian State Railways, if a suitable 
oa noners himself. The appointment will be 

> rh or candidates who have served in His 
s a wf : Forces during the war for at least one year, 
ave been prevented on adequate grounds from 


80 serving, 
ndidate must be a British subject of not 












very ca; 
more than 28 years of age on Ist August, 1920, a 
0, and of 
Candia character and sound physique. 
ing cae must possess one or other of the follow: 
Practical | experience pet! aes % a than two years’ 
of & British. Colon work in 4 
with evidence 2 peal ot Militar 





evi 
whoee Draetical experience falls short 0 
but wh: aS 
atebie have 


two years, 
in His Majesty’s Foren will be 


having been prevented from 
the fact of joining His Majesty's 


the India Office npt later 
forms, together with 

the ms of appointment, 
: wh : ahgplie Works 


iteball,"$.W. 1. 





















Experimental Studies 





Che Engineer 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 





New Docks and Cacvials in the Malay States. 





The Uniflow Steam Engine. 


London & South-Western Railway New 
Goods Engine. 


Shock and. | Fatigue. 
Werkspoor Marine Diesel Engine. 


Disposal of Surplus Air-cratft. 





Coil v. Magneto Ignition: 
The Strength of Fabrics. 
The Hardening « of Screw Gauges. 





Sicies: Boiler r Efficiency. 
Defence of the ' Open Fire. 


in the Liquid State. 














PUBLIC NOTICES 


PUBLIO NOTICES 





[xstitate of Industrial Admini- 
N. 
110, vues 8.W.%1. 





SPECIAL COURSE OF ej 
PRACTICAL LECTURES 


THE ORGAN ATION 
PAYMENT BY RESULTS 


(rao ESTIMATING, PROCESS 
FFICIENCY, RATE FIXING), 


BY 
Mr. J. E. POWELL, 


formerly Chief Rate Fixer to Messrs..W. Beardmore 
and Co., Ltd., Dalmuir: Chief Assistant Rate Fixer 
to Messrs. Vickers Ltd., Erith. 


AT THE 
CENTRAL HALL, { WEST MINSTER, 
Commencing THURSDAY, MAY 6th, 1920, at 7 p.m. 
for Ge « lecture, E. S. SHRAPNELL- 
SMITH, . CB. Chairman of the National 
ae of the Commercial Motor Users’ 
nep. 


Discussion after each Lecture. 
Fee for the Course: Members. One Guinea- 
br + poke Two Gui 





Syllabus and Tickets obtainable from the Hon. Sec. 





4529 
amen ack 
eae for the Bihar 
and ORISSA AGRICULTURAL DE- 
TMENT, on a five years’ ent, 
CAL GINEER, familiar 
ith Machinery of all kinds, including 
oil engines, pumps and water lifts, and 
tractors. 


didates should not be over 35 years”of 
age, and must have a sound theoretical knowledge 
of mechanical ensioouting and five years” practical 
experience with a firm manufacturing pumping plant 
machinery. The salary offered 
by annual increments of 
Rs. 800, but a higher salary a be con- 
sidered for a specially qualified ry ot 
particulars. a8 *: the terms of po my mncnor yp 

of from the SECRETARY. 
Revenue Gescteee, India Office, London, 8.W. i. 
Applications must be submitted to the above 
dress not later than the Ist June, 1920. 4733 
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MINISTRY OF MUNITIO 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by ‘Tender, 
TANKS AND CISTERNS. 


TENDERS are INVITED for the following :— 


M.K, 21382. —ONE STEEL BOILER TANK, 

“4 28ft. long by 7ft. dia, with two valves. 
M.K, 21383. ONE STEEL BOILER T. 

28ft. long by 8ft. dia., with one valve. 

M.K, 21384.—ONE STEEL BOILER TANK, 

28ft. long by 7ft. 6in. dia., with two 


valves. 
M.K. 21385.—ONE STEEL BOILER TANK, 7 
28ft. long by 8ft. dia., with two valves 
M.K. 21386.—THREE STONE ACID STOR- 
AGE CISTERNS, com of Sin. 
stone flags, bolted together with iron 
bolts; internal dimensions, 6ft. by 
6ft. by 5ft. deep., lined with 4tin. 
acid brick wall. j 
Lying at sn0cas CHEMICALS, Ltd., Lightcliffe 
Works, Halifax 
Closing date for Tenders, SATURDAY MAY, 15th. 
Application for Tender forms, &c., should be made 
to the CONTROLLER, Plant and “Machinery Section, 
Disposal Board, Ministry of Munitions, Charing 
Cross Buildings, Embankment, W.C. 2. 
Gerrard 340, Ext. 143, Telegrams, ** Mapladis, Wire 
mgon.” 
NOTE.— For vertontee ¢ other Government Pro- 
perty for Sale, see PLUS,” price 3d. at all 
bookstalls, or by laaeinis subscription of 2s, post 
fee in the United Kingdom, payable in advance to 
Director of Publicity, Ministry of Munitions, 
Whitehall: place, London, 8.W. 1. 


«Bet = 


NISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
T AND MACHINERY SECTION). 


Por Sale by Tender. 


SIX PETROL STORAGE 
TANKS. 


HORIZONTAL TYPE. 
Siemens-Martin steel riveted plates A ml ee (built 
to Admiralty specification). Dimensi dia.. 
30ft. long, fitted with manholes, sestiintions, 2in. 
G°M. stop valve, and C.I. brackets and about 1 
2in. C.I. ee ee 

Two on the Muirtown 


Inverness, and 
Four tanks and Lest, of pip are on Admiralty 

property near Admiralty boy ap #3 Scotland. 
Arrangements can be’ made fi Ib 


USED FOR ACID 
STORAGE, 








te to o 
| tenancy of the sites. on which these installations stand. 
obtained 


Full particulars and Tender forms may be 
the CON’ 









on application to TROLLER, Plant and 
Machinery Section, Charing Cross Embankment 
Buildings, London, W.C. 2. 

Reference Gen. 

_ Tenders close at 10 a.m, on«%h May next. =" 

' NOTE.—For _ particulars y Gov t 
pea by Seakaty ae ‘of 3. post | 
free, i Gaited gdom, | XK advance to 

| Whitehall-piace, Loudon, 8:W. : naar 


Telephone, ' 





oo} * 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS AND FACTORIES SECTION). 


GOVERNMENT ROLLING MILLS, 


SOUTHAMPTON. 
Fer Sale by Private Treaty, 
FREEHOLD FACTORY 
SOUTHAMPTON WATER, 


FORMING ONE OF THE 
FINEST FACTORIES IN THE WORLD. 


The following is a brief description :— 
SITUATION.—Weston Grove, Southampton ; 
to railway, tram and ferry. 
eS ADS.—Three Tarmac roads, 20ft. to 
— ae on river Itchen, with jetty 26ft. 
nn a = long, fitted with electric and 
adjoining Southampton Water. 
LAND pal ong ‘about = = 2 which is pur- 


chased _by 

CONSTRUCTION oF. BUILDINGS. —An exceptionally 
handsome range of uildings in sub- 
stantial brickwork; Belfast roofs, with lantern 
light, covered Anderson’s ‘* Rok ’ ‘felt; floors of 


close 


concrete; blue Staffordshire brick paving and 
wood blocks. 
Height in clear, 26ft. and 26ft. 
Floor area 
in sup. ft. 
19,925 








PATENTS ACTS, 1907 and 1919 
WATER TUBE BOILERS. 


ThePre Pro »prietor of British Letters 


- No. _ ae £ 1913 is PREPARED to 
yen ihe PATENT CENCE BRITISH MANU- 

FACTURERS to work aie it. It relates to water- 
tube —— with sevi independent circulation 
tube sets, and provides for the rapid dissociation of 
the steam bubbles from the header 

Address, a WADE and TENNANT, 

aA 111 and 112, Hatton-garden, 


London, E.C. 11. 
PATENTS AND DESIGNS ACTS, 1907 AND 1919. 
STAY BOLTS. 


The Proprietor of British Letters 


Patent No. 4824 of 1914 is PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
It relates to stay bolts in which 
separate longitudinal members are twis' axialiy 
tarough an angie of 90 deg., the ends for the threads 
being upset and welded. 

Address : BOULT, sv ane and TENANT, 
111/112, Hatton-garden, 
4665 London, E.C. 1. 


Reconstruction Reinforce- 


MENT. 
ENGINEERS are INVITED to APPLY for PAR- 
pipe of the WALKER-WESION REIN- 


RCEMENT, which offers an 
eee ese all existing types. The Walker 
Wes is used by the Port of London 
dathonity. on 4 * vast schemes of construction, with 
a ry results. Agents wanted in several 


THE WALKER-WESTON CO., Ltd., 


7, Wormwood-s' 
London, E.C. 2. 


PUBLIC NOTICES (eontinued) 
Page I. 











4436 








“ENGINEER” WANTED. 





ANTED, ‘‘ THE ENGINEER,”’ January 3rd to 
March 7th, 1919, all issues._-Address, a 
The Engineer Office. . P1000 





Total floor area of mills 
Other buildings consist of :— 


Lav: atories, 
** Vales’ Furnace, Anni 
Gibbons Muffie, ‘* Vales’ 


Weston Grove House, Three Lodges. Cottage and 
Three Villas, numerous temporary buildings, &c. 
TOTAL GROUND AREA OF PERMANENT 
FACTORY suena 481,527 super ft. 
POWER AND TING.—Electric = sets of 
tur’ Seemanaieix sr000 kw. each) and 
ee ye i .—High or low-pressure om “and hot- 
T systems 
WATER.—Public main, springs on estate, and special 
pumping p delivering 24,000 gallons sea water 
ee 


might be made with the 

railway company a a connection with the 
Boag wae —- of sidings in the works. 

and permit to view may be had on applica- 

dine "to the CONTROLLER, Factories Section, Dis- 

Board, Char 


Crucible Store and Fan Houses, 
ealing Muffies (four), 
Coal-heating Muffle, 











‘ing Cross Buildings, Embankment, 

don, W.C. 2. 
NOTE.—For particulars of other Gocemmant Pro- 
y for see ‘* SURPLUS,” mee. 30. . at all 
y sorter subscription of 2s. post 


~ in the United . sro, pore in ‘advance ie 


Director 
Whivehait lace, London. wat Z 4540. 





SITUATIONS OPEN 
Pages Il.. IIL, and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &., WANTED 
Page VIII. 
FOR SALE, 
Pages V., VIII., CVIIL, CIX., and CX. 


AUCTIONS, 
Pages CVII., CVIIL, and cxIv. 


PREMISES TO LET OR WANTED 
Page CXIV. 


WORK WANTED, Page Cx. 
AGENCIES, Page VIII. 
MISCELLANEOUS, Page VIII. 


For Advertisement Rates see 
page 451, col. 1. 


MUMMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXIII. 
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PUBLIC NOTIONS 


PUBLIC NOTICES 





o. $83 ». 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


Fer Sale by. Public Tender, 


GASHOLDERS & TANKS, |! 
HM. AIRSHIP STATION, LONGSIDE. 


TWO STEEL GASHOLDERS, each 250,000 cub. feet Secretary. 
capacity. Three lifts, spiral guided; inner lift, 4699 


68ft. 10in. by 22ft.:| middle lift, 7ift. by 22ft.: 
outer lift, 73ft. 2in. by 
TWO STEEL TANKS, 75ft. oe: 6in. 
Reference M.K. 82/9. Gen. 2017 


Full Sana mit to view. and form of Tender 
permit CONTROLLER (D.B.1.e ), - 
ant and Machinery Section, Charing Cross Buildings, 


apdlication 


Embankment, W.C. 2. 
jected and ret 





d May. 
NOTE.—For particulars of other Government 
Tooketa b pe. ubgeriptton tee — 

DOO, y @ y su on ol pos 
free in the United Kingdom. payable in advance to the Blectrieliy, Wonks, 85, =n Palace- 


property for 





hall-p Lon 
MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY 


APPOINTMENT OF A LECTURER IN 
MECHANICAL ENGINEERING. 


Director of Publicity, Ministry of Munitions, be 
lace, London, S.W. 1, 671_ 





The Governing Body invites applications for a 
Lectureship in Mechanical Engineering in the College 


a@f Technology. 

Salary : £500 per annum. 
Conditions of appointment and form of suetretien 
may be obtained from the Registrar, College of Tech- 
nology, x Fi ot last date for the "seceipt of 
+ ph ie M 7th May, 1920. 

Canvassing. either aires or indirectly, will dis” 
qualify a didat 4683 














(Jounty Council of Durham. 


oe DEPARTMENT. 
CONTRACTO 


(APPLICATIONS are INVITED — firms or engi- 
of TENDERING for the INSTALLA 

TION of HOT WATER HEATING SYSTEMS for 
Educational Buildings, in accordance with plans and 
specifications furnished to the tenderers. The appli- 
. accompanied are a te of similar works carried 

out and by the names and addresses of not less than 
persons to W. mom setimence Tunr he sate, are to 

sent to the oo Architect, Shire Hall, 
Durham, not later than * 3. DAWSON oe 10th May, 1920. 


. rector of Education. 
Shire Hall, D No. 58—1920. 
16th. re 1920. 4466 





onmouthshire Education Com- 
MITTEE. 
APPOINTMENT OF LECTURER IN 

ENGINEERING. 
3 re are INVITED for the POST of 
LECTURER ENGINEERING oe at be 

eT a base by ERD 004900 per. ane Preferen 
will be apven te. @ GnMnnGeS wtih o uoutedes oF 
Engineering in Collieries. Further particulars may be 
obtained upon receipt of stamped foolscap envelope 


D. BRYNMOR MORGAN, 
Director of Mining Education. 
County Hall, Newport. Mon. 4721 


Proposed Technical School at 


AMSHEDPUR (SAKCHD), 





LSE TE be 

blished at , India. The Principal will 

expected to advise the Governing Body of the 

School upen the lines upon which it is to be developed. 

The Sch is intended for the training of apprentices 

ming Foremen in the W aos 
y 


Salary Rs. 1500 per mensem, ae = by annual 
increments of Rs. 100 to Rs. Agreement for 
five years. Four months’ leave on full pay after full 
ayes years’ service. First-class passage out and = x 

commencement of and end of service. 
Principal will be — to commence bis Cutten in 
India during October. 

Applications should "- “received not later than 
8th y by the undernamed, from whom further 
particulars can be obtained by —_ Rad marked 
** Technical 


S 


SUP: LY or TWO 4 10,000 aoe. 
d not later than CONTINU TIN 


Bowhey., mares" and Central 


meILW AY ¢ SOMP SONY. 
te receive ae Noon on 
Friday, Tih, 7th May, = the PLY of— 
STEEL -P. 
east FIsH-BOLTS and NUTS for 50 lb. 
an 
(3) on DITTO for 413 Ib., 69 1Ib., 75 Ib., and 
(4) DOG SPIKES 
ders must be made on 


Tens Re ele. of which, 
with specifieation, ¢an be ob: offices on 
i s of 20s. pa tich one not be ——_ 


The Directory do ves to accept the 
lowest tg 
8. G. 8. YOUNG, 


Offices : 110, Bishopsgate, E.C. 2. 





Metropolitan Borough of Ham- 
MERSMITH. 

LECTRICITY DEPARTMENT. 
Council invite TENDERS for the 
gi MAXIMUM 


G .TUORBLY AND ALTER- 

NATORS, complete with CONDENSING P PLANT. 
Specification and form of Tender may be obtained 
Bell, Borough Electrical we 


Tender for Turbines,’ 
must be delivered to the undersigned not later than 
9 a.m. on Friday, 2ist May, 1920, 

The Council do not bind themselves to accept the 
lowest or any Tender. 
LESLIE GORDON 


Town Clerk. 
Town Hall, Hammersmith, W. 6, 
7th April; 1920. 4722 





ELECTRIFICATION OF rors 
SUBURBAN RAILWAY: 


[ihe Agent-General ‘oor Vic- 


ves & prepared to receive TENDERS for— 
K.W. 1500-VOLT TRACTION CON- 

FOVER TER SETS and 
EIGHT 1000 K.W. *1500- VOLT TRACTION CON- 

VERTER SETS 

for use in connection with the electrification of the 
Melbourne Suburban Railways now being carried eut. 
m and form of Tender, which is issued 
obtained from the 


contained in the "sedi catloug may apply to the Con- 
sulting Engineers, Mess’ Merz — McLellan, 32, 
Victoria-street Westminster 8.W. 

The charge for — wo ha ah G in duplicate is 
£5 58. each and £2 2s. each for any further copies. 
Sums paid for the original specifications (in duplicate), 
~gh not for further copies will be refunded on receipt 
of bona fide Tender for the whole of the works 
included in the specification 

Sealed Tenders in duplicate, marked ‘* Electrifica 
tion of Melbourne Suburban Railways—Tenders tor 
tion Converter Sets,’ are to be addressed to the 
Agent-General and delivered at his office, Melbourne- 
place, Strand, W.C. 2, not later than Twelve noon on 
3lst May, 1920. 

The Government do not bind themselves to accept 
the lowest or any Tender, and ample security will S 
required from the contractor whose Tender is 
accepted. 4704 





se Great Indian Peninsula 
RAR AY. COMPANY. 

The Directo: receive TENDERS for 

the SUPPLY of the the Following STORES, namely :— 


Bpecification 

ees. 

1. CAST IRON SLEEPERS ......... £1 

2. CAST IRON CHAIRS ............ : 

8. STEEL FISHBOLTS, SPIKES, &c. 7s. 6d. 

4. GIBS AND COTTERS ............ F 

5 FISH-PLATES .......... 7s. 6d. 

G, SERUM, CRAM csisweccccccsn se 5s. 

7. FENCING MATERIALS ........... 7s. 6d. 

8. BOLTS, NUTS, RIVETS, &c 10s. 

9 BRAKE MET Scticoducesivesd 5s. 
ene eh pte as epeCineeoksvaps 5s. 

er Pert ee eee ee 2s. 


RAMPS 
Specifications and forms = Tender may be obtained 
at this office on payment the fee for the specifica- 
tion, which payment will not ag returned. 
The fee should tion by post. 
Tenders must be delivered 1 in separate envelopes, 
sealed and addressed to the undersigned, marked 
“* Tender for Cast Iron Sleepers,”’ or as the case may 
be, not later than Eleven o'clock Am on Tuesday, 
the 11th May, 1920. 

The pe gon | 4 bind themselves to accept the 


lowest or any .Ten 
R. H. WALPOLE, 





a gs + 8 Offices : 
Copthall-avenue, E.C. 2, 
be Ps 28th April, 1920. 4749 





School,”” add: e 
Director, TATA LIMITED, Capel” House, 62, a gel 


Broad-street, E.C, 2 6 


Avekland Harbour Board, New 


DSVITED for for the CONSTRUCTION 
FIVE ONE-TON ELECTRIC 
same. 





Agents, essrs. W. 
ta “18-10. Silk-street, Cripplegate, 


London, E.C. 2 
Soa Auckland by Noon .on ag ~ hd 


ders 
ist, 1920. 


Matlock Urban District Council. 
TRAMWAY CABLE. 

The above Council are prepared to receive TENDERS 
for about 1920 Lineal YARDS of PATENT STEEL 
WIRE TRAMWAY CABLE with Manilla Core (3tin. 
in circumference), delivered at their Depot, Matlock, 
carriage paid. 

Specification and form of Tender may be obtained 
from Joseph Turner, Surfeyor, Town Hall, Matlock. 

Sealed Tenders, endorsed ‘‘ Tramway Cable,” to be 
délivered to the undersigned not later than Twelve 
noon on Saturday, May 15th, 1920. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

R. TAYL 


Cherm to the Council. 
Town Hall, Matlock, 
April 26th, 1920. 4712 


Ghettield Corporation Water- 


WORKS. 
EWDEN VALLEY RESERVOIRS. 
WANTED.—FOUR 8-TON STEAM LOCO. CRANES. 
Eaeh-crane to be capable of raising a load of 3 tons at 
a radius of 200ft. below~rail level and.to be arranged 
4 a it willoperate both on a 4ft. tin. and 6ft. 9in. 


TWO 4-YARD CONCRETE MIXERS and MOTORS. 
Each mixer to be of the Batch type and conable of 
discharging 10 cub. yards of concrete per hour. 
Driven by a motor secured to bed-plate of mixer— 
direct current at 460/500 volts to drive motors. 4683 


Mlenders for Boundary Marks 


: REQUIRED by the Survey Department of 
Egypt in 1920/21. 

Tenders will be y ea a0 up to ton. May 18th, at 
the office of Sir A. L. WEBB, K.C ip Some 
Anne’s Chambers, Broadway, Westmins 8.W. 
for the SUPPLY of_ 150,000 BOUNDARY. MARKS. 
each to consist of C.I. pile, foot and head, with M.I, 
head cap connected by likin. wire cable or tin, rod. 


A 
100 LEVER pone for turning tube. 
100 TUBE KE 
100 KEYS for Vile —— bacip 
100 KEYS for Top of Ca 
Tender forms and 











WIDENING OF PORTADOWN RIVER BRIDGE 
COUNTY OF ARMAGH. 


he Portadown Urban Council 


to receive TENDERS for the| 
WIDENING of thie BRIDGE, 


IDG 
specification = bill of quantities of the 
proposed work, Hrs ngi 


R. 
struction Co., may be esos at the office of 
un 


a of the specification and bill of By moms 
y also be payment 
of. the sum of £1 Is., ae will be returned on the 
a of a bona fide T. 
‘enders to be a es og my office not later than 
Ons o ‘Sock 0 on the afternoon of the 8th May. 
The Council do not bind themselves to accept the 
lowest or any Tender 
MA TTHEW A. W. MoCLATCHE 
Town ‘herk. 





Portadown, 2ist April, 1920. 


Metropolitan Water Board. 


DISPOSAL OF SPARE PLANT. 


The Metropolitan” Water Booed Fa TENDERS 
for the PURCHASE rary REMOV. of— 

THRE TS BL OWERS. manufactured 
by Messrs. Thwaites Bros., Ltd., 1912 ere 
each having a capacity of about 4000 eu. ft. 
per minute at 2lin. water gauge. Driven > 
three Messrs. Siemens, Ltd., D.C. Motors, 
11.5/27 H.P., 

Com 





guides 
Fixed at King George Pumping Station, Enfield Lock, 
Middlesex. 
The plant may be men " the address stated at any 
time between 9 a.m. and 5 p.m. on weekdays (Satur. 
days ae on eleaiies to the Engineer in charge 


of the works 

A schedule containing particulars of the plant, 
together with Tender form and conditions of contract, 
may be obtained from the Chief Engineer by personal 
application or on receipt of a stamped addressed 
envelope. 
Tenders, which must be on the official form, 
addressed to ‘‘ The Clerk, Metropolitan Water Board. 
South Place, Finsbury, ae 2,"’ endorsed ‘* Spa 
Plant,’ must be delivered at the offices 

than 4 p.m, on Monday. the be May, 1920, 

The Board do not bind themselves to accept the 


carry out works of improvement either by direct 
of the Board control or contract. 


not more than three 
qualifications 
undersigned Clerk of the Commissi 
further partic 


FOR SALE. 
((lacton Urban District Coun- 


E curt. DEPARTMENT. 

fa OR SALE. 

The above Council OFFER FOR SALE the 
LANT :-— 


following P 
TWO Davey-Paxman 160 B.H.P 35 ach engine 
double cylinder, ‘* Vis a Vis,’ at type, GAS 
ENGINES, direct coupled to 100 K.W. 
peed ‘8 und -W Rs 
ATO. machines, 

to ai ~ 220 ie peege. with voltage regulation 


The plant is complete and can be seen by appoint- 


Full pertieniers ean be obtained from Mr. George 
Broadhurs M. Inst. B.B., Electrical Engineer and 
Manager, ti, ‘Blestrle parade, Clacton-on-Sea. 

Tenders to be the 


deliv Clerk 
to the Urban District “Council, Town Hall, Clacton-on- 
ap, oot later than Noon on Monday. 7th May next. 
highest or any Tender not necessarily accepted. 

GEO. T. L 5S, 
Clerk to the said Council. 


Town Hall, Clacton-on-Sea, 
April 22nd, 1920. 4622 





For Sale by Tender, the 
COAL HANDLING PLANT 


ar 
BELVEDERE WHARF, SOUTHAMPTON. 


Plant comprises :— 
ae BOILER TANKS, about 80ft. long by 5ft. 6in. 
ameter. 
TWO Babeoek and Wilcox WATER-TUBE STEAM 
BOILERS, each with 1827 sq. ft. heating surface and 
superheater. 
ra} HORIZONTAL DUPLEX D.A. ieee PUMP. 
ONE INJ gs and PIPE FITTING 
MAIN STEAM PIPES in Boiler- ney 
COAL BUCKET, ey aioe BAR and FIXINGS, 
Lifting Blocks and Chai 
TWO STEAM GENERATING SE each 
prising Vertical Compound Engine ‘iin cylinders 
10in. by 17in. by er os Electrical Generator, 
110 volts, 640 am ee, Sirens coupled on one 


Two Rope Pulleys on envy seal girder framing 
TENSION FRAME and GEA 
gy ™ STEAM WINCH, cylinders Sin. by 12in. 
6 epi A ay with wire hauling rope. 
. comprising :—Electric Motor, 
21 BLP. ita coe 1300 r.p.m.; Three-t PG. Box 


about sit. list and 


hts. 

COAL HOIST and TIP GEAR to lift a railway 
wagon and 12 ton of coal about 44ft. high; steel 
framing; top s 3 Electric Motor, 50 B.H.P., 
tur volts, 600 r. P.m.; Reducing Gear; Spare Arma- 
ure. 


LOATING PONTOON (STAGE. 100ft. long by 
site wide, supported on steel riveted 
about 19ft. long by eft, by oy eft: horizon 
and diagonal rolled steel joist framing ; H 
ing; corrugated a soem walls and roof; one 
spare timber-built pontoon tank ; coal conveyor, 7ft. 
wae. by about Taft, ef effective length, enclosed in’ steel 
casing ; top and bottom rollers; hinged — Bk 
Diates; adjusting gear, balance weights and fram 
at tail end; Electric “Motor, 30 BLP. 110 volt, 
600/800 r.p. mA : switebgear; two untershafts, 


xings 
TON RAILWAY WAGON WEIGHING 
MACHINE, with plate 12ft. long, by Pooley. 
TWO HAULA Lo aye I 





Sou not later than 10th’ 7. 5 
whom cards to view may be obtained. 4473a 
FOR SALE. 


Ihe Camberwell Guardians are 
prepared to sentra _TENDERS for the PUR- 
CHASE of the followi 
(1) ONE VERTICAL com MPOUND CONDENSING 
ENGINE, by Allen, cylinders 154in. and 25in., 
stroke 14in. eo — condenser, ait and circu- 
lating pumps, condense storage tank and filter 
es = a d all fittings complete. Can be seen 


(2) SEVEN GALVANISED CYLINDRICAL HOT 
WATER STORAGE TANKS of the following 
sizes :—Sift. by Sift., 4ft. by 2)ft...and 4)ft. 


by 2ft. 
(3) FOURTEEN OPEN-TOP GALVANISED 
one E TANKS of various sizes from &ft. 


oO 2ft. 

(4) TWENTY. THREE HEATERS, by Berry 
Benham and Royles, zeryins = ‘size from Tait. 
by 3ft. to 34ft. by 2ft. n good condition 
and being removed on the tostallotion of central 


heating system. 
(5) TWELVE ELECTRIC EXHAUST Fam. 15in. 
diameter, a by Keith and Blackm 
(6) ONE 34 H.P. HORIZONTAL STEAM ‘ENGINE 
complete. 
The apparatus under items Nos. 1 to 4 may be seen 
at Constance-road Institution, Grove Vale, East 
Dulwich, items 5 and 6 at the Infirmary, Brunswick- 
oquane, berwell. 
Tender forms containing Sesther particulars may be 
obisined from the undersign 
H. ERNEST MOTT, 


Clerk to the Guardians. 
Guardians’ Offices - 
29, Peckham-road, 8.E. 
26th April. 1920, 4667 





Pattersea Borough Council.— 


DRAUGHTSMAN REQUIRED for the Council's 
Electricity Department Must have had experience in 
making drawings of power and sub-station equipment, 
street mains, &c. 

Apply by letter only, enclosing copies of not more 
than three recent testimonials, stating age, experience, 
and qualifications, and_ salary required, to Chief 
Engineer, Electricity Department, Lombard-road, 


Battersea, 8.W. 11. 
W. MARCUS WILKINS, 
Town 





Clerk. 

April, 1920. 4650 
Trowbridge Water Company.— 
WANTED AT ONCE, a RESIDE MANAGER 


for this Company at Trowbridge, Wilts, One accus- 
tomed to Water Office Management, “ae Prevention of 
Waste of Water, and a knowledge of Tangye’s Special 
Pumps. The company’s supply being partly _evee- 
tion and partly i “nex Salary offered £5 

© Agulleesiouee pale t ti ith 
* App ns, 8 —% age. present occupation, w 
at least two testimonials, to be made on or before the 


11th May, 1 
WM. W. GRAY. 
4, Benet-street, Cambridge, 
April 27th, 1920. 4724 


5s. per 





SOMERSETSHIRE DRAINAGE ACT, 1877. 
he Somersetshire Drainage 
MMISSIONERS ponte pag A a a 
be: oe |e 
TAKE CHARGE BLOT 


wh Vers 
TIDAL and FRESH- WATER RIVERS ‘and generai 
LAND DRAINAGE. to make plans and sufveys and 


Salary £500 a year. Aas se hot neg ey fax 


ms, to be sent by Ist she Dont te to ‘he 
oners, whom 


tained. 
ant L@VIBOND, 
Commissioners’ ngs Bridgwater, 


ulars can be ob 


Utkaa. 3 
HEAD EN! 


etter 
havin APPLICATIONS for the aboye 


APrO 
Salary £200 per um, with consequent wa 
(at. present after t the ete ser $100 per annum)” Us 
suceessful candiinie will be required to reside 
in Salford, to carry out the areee 
Eccles New- cond tan PB ape ere to superv: 
other clanese maintenance 
1g By Pendleton, and the Co’ 


a duties may be obtained from the under. 
signed ued receipt of addressed envelope also 
Ly ° pags mula _ with copies of 

more hree ee ou re 
by_9 a.m. Monday, May, 1 turned 
Canvassing the Gi we ane will disqualify. 

y Order, 
"x. H. INCHLEY, Lo 
uar¢ 

Poor Law Offices, alan, 
Eccles New-road, Salford, 
17th April, 1920. ay 


ihe Assam- -Bengal Railway 


D. 
THREE ASSISTANT ENGINEERS. 

The Di receive APPLICA. 
TIONS by letter cay = duly. qualified candidates 
for APPOINTMENT he above railway as Assis. 

ANT ENGINEERS is the Way and Works Depart, 

in anys. idates must have received 
d technical education and have passed” the 
sancclateship ——— of the Institute of Ciyj 
Engineers, or exempting degree, in addition 
to which iney mune must have had at least one year’s expe. 
rience on a British railway as assistant engineer, oy 
have served a pupilage to the same, alter. 
mesive. hei pers, De had at least one year’s experience in the 
Royal Engineers on active service, 
Seen 6 ie von agreement in the first instancg 

on @ commencing salary of Rs. 450 to Ra. 500, 
ing to aualifications. A first class free passage to 
ine is allowed, and salary commences on day of 








8 


who have suffered disablement through 

wounds, provided their di sebiiities will not interfere 

with the proper performance of their duties, will be 
ible. must not exceed 28 raee. 

Applicants must give « full record of their career ip 

order, rs Seed waiving details of their 

general and technical training, and subse 


TCH 
E ng :—30 B.H.P. Motor perience, ihe st ly of 4 
Spare Armature; Switc toh Panel. and Fittings; Two eis cliente. a " cry Lg a. haves the 
Sets of Spur Reducing Two Friction Grams: | Hossmaton and” deialls"of werviee with Ii. 
shoul ven 


will also be considered from men who 


a only had ex on survey and construction 
work ‘on foreign as — railways, instead of ag 
assistant maintenance 


ap a being equal, be Be aivenla 


preferenee 
the pte. vial particulars, stating age, whether 
married or , &e., as set out Html should be sent 
to the ay not later than Monday, the 10th 
May, 1920. 

N.B,—Selected bmg will cuts be ingly 
appointed subject to rict 


r passing medical 
the tere s Consulting Physician, 
By Order ¢ the Board, 


OSWALD I. MILNE 


Secretary, 
Bishogeaste House, 
Bishopsgate, E.C. 2. 4735 


examination by 





SITUATIONS OPEN 


ANTED, a BRITISH ENGINEER, with Water. 
works Training, to a to act as REPRESENTATIVE 
in -30 ; £500 


age 
po —Adadreas, stating ge age, ssucalion 
‘ing, experience, 4614, The Engineer baer = 

A 


ANTED, BASIC O.H. FURNACE MANAGER; 
must have thorough experience with Hot Metal. 
State full particulars.—Address, 4752, The Engineer 
Office. 4752 a 


ANTED, RRSTEERINe AGRETAST. Must 
be ope Draugh: and Surveyor. 

and have had  Yccaeeion of Publis 

Works for 

qualifications, and salary required, 4518, The Engi- 

neer Office. 4513 a 











experience 0! 
Water Supply, Address, stating age, 





ANTED for India, a Good WaTERw ORES 

ENGINEER: experience of both Deep Well 

Pumping Plants Pipe Lines. Single and willing 

to reside in India for at Pieast three years. a with 

commercial knowledge essential.— Reply, 

stating age and salary requi . a Ro. 49. we 
Dawson's, 121, Cannon- Bia 9 E.C 466 





ANTED, Good BRIDGE and CONSTRUCTIONAL 
TRONWORK ERECTOR ; = be capable 
man and thoroughly a rection of Heavy 
Re-construct ay Mtellw y Bridges. 
Good CHARGE HAND ) REQUIRED for Light 
Steel Buildings, Roofs, &c. 
Apply, stating age, wage and experience, to JOHN 
B ER and CO., Ltd., Stanningley Ironworks, 
near Leeds. 4508 4. 








D, MANAGE AGRICULTURAL MA. 
‘eRe DEPARTMENT in India, capable 
ENGINEER with commercial experience. 
preferred. Age not ex 34. Previous experience 
in India desirable. First-class position offered.— 
Fullest ars to Fores No. 46, ¢/o Dawson's, ist. 
Cannon-street, E.C. 4 4663 


Single man 





Anrep, aon MECHANICAL ENGINEER to 


ist Works Mamager in works 40 miles from 
RA yap Write, stating age, ——— and technical 
training and experience. Liberal salary to —— — 


pra > dy 4764, The Engineer Office. 


Laem ELECTRICAL ENGINEERING FIRM 
n the North of England have a VACANCY os 
an ASSISTANT to agp ise the Manufacture of Larg 
lectrical Machinery, and INVITE APPLICATIONS 
those with executive ability, a thoroughly 
tical workshop experience and technical training, 
methods of quick production, and 
used to control. = position ers good prospects to 
& suitable man. (in fid ) should 
ast Ph ny and positions held and 
red.—Address, 4402, The oer re 











PPLICATIONS ARE INVITED for the Following 
SITUATIONS in CALCUTTA :— 

ENGINEER SALESMAN, preferably with previous 
lence in Work and having some knowledge 


bart plicants must be unmarried not over 30 years of 
age, and will have to undertake agreement for a term 
of three or four years on progressive salaries. 

“Sea ey. Leathwait and Simmons, oi aes 


ane, E.C. 3 
WORKS MANscEe or SUPEEIX: 
SSENDENT for ELEC, SWITCHGEAR FA 

RY; keen, Y auaite man of proved ability, tactful 
disciplinarian, qualified in modern manufacturing 
Cz tooling, machining, assembling, and finish- 

ing. te full details, = + imaaad and salary, Box 
1217, y, Bell's, Fleet-street, E 4748 A 


TIVE f Publishers of 
Ree "mnreaent a WHOUIRED 
IMMEDIATELY, One meting 


Iding ho 
pmo Be tendia Spportuntty for the right man.— 
Address, 4755, The Engineer Office. 475 


D for Cement Works.— Write, 
gd erties tok talent es uired, Box 1180, 
Sell’s Advertising Offices, Fleet-street, E.0.4. 4624 4 


For continuation of Situations 


























ws blue priate oan be obtained from 


highest or any 
at B, PILLING, 
. ene Clerk of the Board, 
2 Sout Pikes Fins pabuey, H,C. 2, 
28rd April, 192) 4662 


28th April, 1920, 4768 
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The Relationship Between ‘Specific 
Gravity and Composition of Light 
Aluminium Alloys. 

By B, W. HALES. 


Ir was pointed out by Rhodin in s paper read 
before the Faraday Society in July, 1918, that the 
specific gravity of light aluminium alloys is a fair 
indication of the aluminium contents of these alloys. 
The somewhat startling fact that copper and zinc 
have almost the same influence upon the density was 
also pointed out, and @ curve, which: is reproduced 
in Fig. 1, was given, illustrating the relationship 
between density and aluminium, contents.. Now, I 
have made some 1000 comparative tests. between 





chemical analysis and density determinations, and 
on Mr. Rhodin’s suggestion I have carried out @ 


aN 


SPECIFIC GRAVITY 
YNNYNNN Owe 


1 


‘ 
‘THe Encineer” 


PERCENTAGE OF ALUMINIUM 


FIG 1 


calculation of the mean probable error, taking 100 
cases in rotation from my notebook. The interval 
between 80 and 100 per cent. aluminium was chosen 
and four groups of 25 cases were tabulated, each 
covering an interval of 5 per cent. The differences 
between analyses and percentage by density are also 
given, as well as the squares of the difference between 
the individual differences and their arithmetic mean, 
these being noted as A*. The mean probable error 
(ce) was calculated as 

2 
h AN. git (1) 
n-l 
where n is the number of observations. With regard 
to the methods employed, the densities, were taken 


e= t+ 








and positive in the other. For the group 
cent. the mean difference of 0.86 per cent. is negative 
and it closely approximates the mean probable error. 
A displacement of the curve in the positive direction 
would hence be an‘ advantage by removing the con- 


85-90 per 


stant error. ‘In the case of the group 90-95 per cent, 
thé mean probable error is much greater than the 
average difference. This is caused by the fact that so 
many great differences occur in this group. The 
reason of this is, on the other hand, that the alloys 
between these limits cast badly, and that porosity is 
not uncommon, The error being principally in the 
positive direction, a displacement of the curve in the 
negative direction is thus néecessary.. To achieve this 
I have taken the mean values of the specific gravities 
in each group, thus obtaining four cardinal points, 
which I have plotted in Fig. 2, afterwards drawing 
the curve with continuity of curvature postulated. 
It will be seen that a point of inflection must probably 
occur at about 92 per cent. Al.. The zero point— 





cate 84-86 per cent. aluminium. If strongly con- 
taminated with iron their fracture is dark, dirty grey— 
not unlike that of cast iron-—and it follows invariably 
that such samples enclose..an. unusual amount of 
oxide. Good samples have a nearly white fracture, 
&c. &c.. Under the-hammer they are ductile to some 
extent and capable of. withstanding a fair amount of 
punishment, whereas oxidised samples easily break 
under similar circumstances. Now, zine‘ alloys of 
similar density have not got the copper ‘‘ bloom,” but 
are otherwise affected by iron and oxidation in a 
similar manner. In the group 95-100 -per cent. 
aluminium the ductility is great, to become very great 
indeed for pure aluminium. On the other hand, the 
ductility in the. group 90-95 per cent. aluminium 
diminishes very rapidly with a decreasing per- 
centage, and false specific gravities, showing above 
95 per cent., are quite easily detected by the hammer. 
Used in this way the specific gravity method acquires 
& great practical value to meet emergency cases. It 
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Swain Sc. “THe Encineer” 


100 per cent. Al_——must be taken as lower than 
Brislee’s value—2.7—in order to minimise errors. 
In considering these matters it must be borne in 
mind that we deal with practical probabilities, and that 
the probable lack of homogeneity in the castings is 
included as a factor. That the probable errors lie 
between 1 and 2 per cent. is a remarkable ‘fact, as 
such an approximation is quite useful by itself for 
foundrymen and engineers. Out of 100 results only 
five show really coarse differences—above 3 per cent. 
If we then add that in cases, where analyses had to be 
made, no particular care was taken in preparing the 
specimens, the results are more remarkable still. 
Furthermore, out of the thousands of comparisons 
actually made in the laboratory the percentage of 


90 
ALUMINIUM % Swam Sc. 


FIG. 3 


is not an absolutely infallible test, but I never omit 
to use it in arranging the details of complete analyses. 





Nore sy Mr: Jonn Ruoprm. 


In looking through Mr. Hales’ calculation and 
examining the resulting curve, I was struck by the 
close approximation of the latter.to.a straight line. 
I then tried the theoretical formula which follows 
from the assumption of aluminium alloying without 
expansion or contraction with an hypothetical metal 
of the density S;;between.those. of copper-and .zinc. 
The density 8, of the resulting alloy, containing x per 
cent. of aluminium of the density S would then be : 












































by the hydrostatic balance with three decimals, but | coarse errors is much smaller ; but it would not be per- 100.8 8, ee 
only two are given in the table to obviate tempera- | missible to tabulate such a vast number in a short 8, = 2 (Sp r8iet+ MOS. facut (¥) 
ture corrections. The analytical method was the one | paper like this. It may also be pointed out that in the 1008 
described in Rhodin’s above-mentioned paper. With | group 85-90 per cent., which includes most of the | or z= ptm 1008S 
reference to its accuracy, the specimen analyses speak | practical casting alloys, the probable error is below 8, a PVT 
for themselves. The zero point of the density curve | 1 per cent. 5,-5 
Taste I 
80-85 per cent. 85-90 per cent. 90°95 per cent. 95-100 per cent. lower curve. 
‘ ¢=+1.49, e¢=+0.9 ¢ = $1.83. e= + 1.32. 
No —__—_—_— a ——— , 
| Percent. | Per cent. | Per cent. | Per cent. Per cent. | Per cent. Per cent. | Percent. | 
Sp. gr. | by. Ay Sp. gr. ry by Ay Sp. gr. by by. . Ay Sp. gr. by ws Ar 
d sp. gr. analysis. | sp. gr. analysis. Sp. gr. analysis. sp. gr. analysis. 
1 3.04 80.40 80.98 —0.58 | 2.98 83.60 85.32 —1.72 2.86 90.00 90.26 — 0.26 2.86 90.00 95.14 — 6.14 
2 2.99 82.80 81.93 + 0.87 2.97 84.00 85.38 — 1.38 2.82. 93.00 90.34 + 2.66 2.76 96.40 95.56 + 0.84 
3 3.02 81.40 81,98 — 0.58 2.95 85.00 85.42 — 0,42 2.83 92.00 90.48 + 1.52 2.76 96.40 95.78 + 0.62 
4 3.01 81.80 82.52 — 6.72 2.97 84.00 85.58 — 1,58 2.77 96.00 90.63 + 5.37 2.77 96.00 96.04 — 0.04 
5 3.02 81.40 82.55 —1.15 2.96 84.40 85.65 1.25 2.86 90.00 90.64 — 0.64 2.76 96.40 96.20 + 0.20 
6 3.02 81.40 82.68 — 1.28 2.98 83.60 85.76 2.16} 2.79 95.00 90.80 +,4.20 2.74 96.80 96.46 + 0.34 
7 3.00 82.40 82.78 — 0.38 2.95 85.00 85.380 —.80 | 2.80 91.00 90.98 + 0.02 2.73 97.00 96.46 + 0.54 
8 2.97 84.00 83.16 + 0.84 2.96 84.40 85.94 — 1.54 2.87 89.60 91.06 — 1.46 2.74 96.80 96.62 + 0.18 
9 2.98 83.40 83.30 + 0.10 2.93 86.00 86.02 — 0.02 2.85 91.00 91.16 — 0.16 2.72 97.40 96.68 + 0.72 
10 2.96 84.40 83.34 + 1.06 2.97 84.00 86.06 — 2.06 2.77 96.00 91.58 + 4.42 2.73 97.00 96.90 + 0.10 
ll 2.99 82.60 83.47 — 0.87 2.96 84.40 86.06 — 1.66 2.84 91.60 91.90 — 0.30 2.74 96.80 96.93 — 6.13 
12 3.02 81.40 83.68 — 2.28 2.94 85.60 86.06 — 0.46 2.84 91.60 92.25 — 0.65 2.67 98.30 97.00 + 1.30 
13 2.91 87.60 83.70 + 3.90 2.94 85.60 86.06 — 0.46 2.80 94.40 92.48 +.1.92 2.72 97.40 97.20 + 6.20 
14 3.02 81.40 83.78 — 2.38 2.93 86.00 86.08 — 6.08 2.81 94.00 92.50 + 1.50 2.73 97.00 97.20 — 0.20 
15.) 2.99 82.80 83.80 — 1.00 2.94 85.60 86.20 — 0.60 2.82 93.00 92.70 + 0.30 2.71 97.60 97.36 + 0.24 
16 3.00 82.40 84.02 — 1.62 2.93 86.00 86.28 — 0:28 2.77 96.00 93.00 + 3.00 2.72 97.40 97.46 — 0.06 
17 2.95 85.00 84.08 + 0.98 2.93 86.00 86.40 —- 0.40 2,82 93.00 93.08 — 0.08 2.73 97.00 97.52 — 0.52 
18 2.92 86.60 84.28 + 2.32 2.92 86.40 86.45 — 0.05 2.79 95.00 93,12 +:1.88 2.64 98.80 97.78 + 1.02 
19 2.99 82.80 84.28 — 1.48 2.96 84.40 86.70 — 2.30 2582 93.00 93.38 — 0.38 2.73 97.00 97.78 — 0.78 
20 2.95 85.00 84.50 + 0.50 2.93 86.00 86.70 — 0.70 2.83 92.00 93.43 —1.43 2.72 97.40 98.32 — 0.92 
21 3.00 82.40 84.64 — 2.24 2.87 89.60 87,44 + 2.16 2.79 95.00 93.46 + 1.54 “HP 2.72 97.40 98.46 — 1.06 
22 2.93 86.00 84.72 + 1.28 2.92 86.40 87.71 —1.31 2:77 96.00 94.05 + 1.95 2.72 97.40 98.52 — 2.12 
23 2.96 84.40 84.80 — 0.40 2.90 88.00 88.00 +0.0 2.78 95.40 94.40 | + 1.00 2.74 96.80 98.90 — 2.10 
24 2.96 84.40 85.76 — 1.36 2.90 88.00 89.08 — 1.08 2.73 97.00 94.60 + 2.40 2.72 97.40 99.10 — 1.70 
25 2.96 84.40 85.48 — 1.08 2.88 88.60 89.88 — 1.28 2.77 96.00 94.84 + 1.16 2.71 97.60 99.20 — 1.60 
Mean|| 2.98 _ 83. 60 | — 0.30 2.94 -_ 86.48 — 0.86 2.81 _ 92.29 + 1.18 2.73 _ 97.22 — 0.36 





















































was taken as 2.56 according to Roberts-Austen, but 
for comparison I have examined the results ensuing, 
if Brislee’s value 2.70—‘ Proceedings,” Faraday 
Society, ix., pp. 162 et seqg.—were made the zero: This 
was found to vitiate the results instead of improving 
them. and it points'to some property of nearly pure 
aluminium such as enclosure of gas during re-melting 





or the like. Most of the samples were taken from 
notch-bars made at the works, but pieces of castings 
were re-melted in the laboratory and then re-cast in 
@ chill mould. 

It will be seen from Table I. that the differences A, 
for alloys 85-90 per cent. and 90-95 per cent. have 
practically always the same sign, negative in one case 





From the specimen analyses—Table IT., page 440— 


it will be'seen that a great variation in’ composition 
is found in commercial ingots. It is obvious ‘that 
only a well-equipped laboratory can cope with large 
numbers of analyses* of this kind. An engineer 
cannot possibly in ‘the majority of cases send out for 
analyses, which aré costly and take time. By means 
of a specific gravity determination, observation of 
the appearance of the sample and its fracture and 
trying it under the hammer, he may, however, make 
a@ very close ‘approximation of its value. Copper 
alloys have an ‘unmistakable surface—a kind of 
“blotchy ” appearance, which once seen cannot be 
forgotten. Their specific gravity will generally indi- 


Assuming 8 = 2,67, 8, = 7.98, this formula simpli- 
fies as : 


401.2 
= “1 — 50.5", 2 « 6 


3 (3) 


With this formula the results deviate in no case more 
than 0.4 per cent. from those obtained by Hales’ 
curve. The support given to my original contention 
that copper and zinc, in spite of their great difference 
in density, influence the density of an aluminium alloy 
to the same extent, by this calculation by Hales from 
actual experimental data is very interesting. That 
the densities of all the other alloying metals—iron, 


Hd 








manganese, and tin—lie between 7 and § explains 
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why this formula can-have-such “St trees. | a een ger aimee bea 
JOHN Rigi ried Malay 8 ferried Straits Sather 
ISOS and vernmen ts, 
pinata pale | to. examine report on varnun schon 
eon re ae aces ie devant a ho wr 
Specimen Analyses. "A, scheme prepared b; Pp. A. “Anthony,, the 
ak per oy ¥ abl 9 re) ae and Or e Lettie Federated 
er cent. ‘er cent. er cen States. : ways, was yourab, 
sccmighon aibicine Sakic: cbsialie shoul i184, A complete survey gf the ports. port wth 
Zine gee “. 7.88 ss 8 sf 6-33 gpa me soundings ing pegs 
POR «+ | ss .. +. : + “ * . were prepared, UW ‘cinind 
9a AE Rep eR RS ge ia Beas European War no action was 
Coppers) 22) luc. 218. ce OT ou oa taken a 1918, when. a, content 
Lead, .. 4) > sep ye. 06,;..., rtrace, -: O38 i riz until the beginning 
Tee So ee. Ae a ee for. the works. te be described in this article was 
Silicon .. 2: .: 0.23, | 0.28"'.. "0.25" "| let. to "Topham, Jones and Railton, siadic and 
99.56 «~ 99.68) ci 99%! work was begun in;May. of that TPA 
85-90 per Cent. m a __EXTENT OF Works, 
Per cent. Per cent. ef cent. 
mini be ? : 86.28 02) >The works included, in the contract consist-of :— 
‘Aluwsinivas oxide *.b2 0.95 VEPosT|y A reinforeed conerete jetty, 1100ft. in length. 
TOO 5» fine oie 11.51... 9.20 8,46 as A coal wharf, 900ft.,in length; 
es oats or : Raby — The widening and reconstruction of the existing 
Copper .. 0.57 1.85 2 wharf, 600ft. in length. 
‘ a3: 0.13 0.05 a.10 A lighter basin for small vessels with 16ft. 
in ov few coef Smee [.. O08». . depth at low water. 
Silicon oe oe o. 0.24. .. 0.27 . 0.30 The of the channel and approaches 
99.71... .99.71 .. 99.61 to a width of 500ft. and a depp ‘Of-30ft. below 
low water. 
Se The reclamation of adjacent biteinbioa and fore- 
Beiiiatien eet. -o ecm shore to the extent of about 170 acres. 
Aluminium oxide ~.. I. 23 = 1. ss ‘ 0.96 In oa to these contract hip we there Ales = 
A ee ee -38 : od. provi three commodious transi’ on je 
ee easton Saeed me eS <oE and_ wharves, probably two-storey buildings, each 
Onpear soe 5.31 1.92 475ft. in length by “65ft. in width, and. eight PrRS 
Lond. * | sch 84 ae 0.06 = storage godowns are to be built ip ag ny ora 
te ee ee OTL 0.09 0.26 alongside the lighter basin, each 400ft. by 65ft. 
Sep bo poesteheae |: Se ee The sheds and: godowns will be efficiently served 
99.60 99.40 99.74 by sidings connected directly to the main railway 
: system. 
wean ae Cent. Metre-gauge railways will be laid throughout the 
es coat P er cont. pony whole length of the new wharves and jetty, and elec- 
Aluminnun oxide .. 0.13 .. 0.46 .. 0.91 tric cranes provided to load or unload direct from ship 
ms aE RD PET Foy s pil .» ofits ‘aniway wasnt iy i faneyioe. 
CS EL at ee ee ee The installation of a coal-handling P ~ 
Cope. |... nil... 0-25 .. nil. | @9a1 wharf is under consideration, with. stacking 
TéOd.es es Sets es, SC ell ground at the back of the wharf for about 100,000 
Tin .. .. +. «. trace .. .22 .. trace tons of coal, and ample space remains for the layi 
Silicon xian. HeOUSRal. ra ABOK.  ¢.38 
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New Works for the Federated Malay (°° val 


States Government Railways. 


Prat Rrver WHARVES. 


Amonest the many schemes now in progress for | may be arranged 
the development of the resources’ of the Malay | out by the Federated Malay States palwaye Depart- 


Peninsula, one of the most. important /is that bei 


undertaken by the Railway Department of the | Plans have been, prepared, and it is hoped that: work 
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out of an efficient and up-to-date_marshalling 
| sorting yard. 
_ Land has been acquired by the Railways Depart- 
'ment for the erection of quarters for their employees 
/ and for coolie lines. 
| 7*As, the. building of the new wharves involves, the 
ag: Feary 9h: La Boia of the old dry dock belonging to 
Board, a new and larger dock, 
sa sare also a slipway,,is to be built on land 
Pid DRS STR 90, £0 DEE Se PALE FaS 
[River egotiations are now going on* whereby it 
that. this work also will be carried 


ment in connection with the extension of the port. 





medapered Darren “Trial works are HOW"Ih™progress 
with the object “of proving the foundations on the 
site of the dam. 

111997 ReiNFOREED Concrete Snrry.© © 

|The borings made: in 1914 showed: that under the 
river mud, and at an average, depth of about. 50ft, 
below low water, there: is ani extensive layer Of coarse 
compact quartz sand going down, to a great depth, 
Later ae made in search of water penetrated 
continuous: la, oot sand and: gravel of varying 
degrees of to a depth of 320ft. bélow low 
water; when: 4: “hard igneous rock was ‘ encountered. 
It was decitled to’ make the foundations for the jetty 
and’ wharves'in’ the! layer ‘of sand, and ‘concrete 
cylinders ‘were ‘chosen’ in preference to screw piles 


‘| on account of the fapid deterioration of steel work in 
‘| these waters. ©The jettyis therefore built on rows of 


conerete cylinders, seven in each row, spaced 25f 
apart longitudinally and 22ft: ‘transversely. i 
extends 1100ft: ‘seawards from the end of the old 
wharf; and’ has a total width of 142ft., the coping level 
being 4ft. above high-water level of ordinary spring 
tides. 

The cylinders are built up in rings in the blockyard 
end allowed-to-mature for-three-months before being 
used in the work. The rings weigh from 10 to 14 tons 
each, and require special plant for handling and 
setting them. Each cylinder has a cutting edge 
ring, Sit. Siac pt 1lft. 6in. external and 9ft. 4in. 

internal diametér--On_top of this ring is placed a 

further ring tapering from lIft. 6in. to 8ft. 6in. in 
external ‘diameter, and to 5ft. in interfial_ diameter, 
and the latter dimensions are maintained for the 
ordinary rings forming the cylinder up to lft. 6in. 
below low water, the ordinary rings being 5ft.in depth, 
while a compensation ring made to measured dimen- 
sions brings the top; to the required level. Special 
caps capable of a slight adjustment in alignment 
complete each cylinder at a height of 2ft. above low- 
water level. “It is on these caps that the reinforced 
concrete superstructure is built. The cutting edge 
is made of 3 to 1 conerete and all the other rings of 
5 to Lb concrete. 
The cylinders are sunk in steel guide sleeves fixed 
tosthe temporary staging by grabbing out the mud 
from the eéntre and causing them to sink by adding 
east: iron kentledge im rings of 5 tons weight each as 
required, until the cutting edge has penetrated 2ft. 
into the layer of sand: A test load of 100 tons of 
kentledge, ini addition to the weight of the concrete 
cylinder, ‘is then applied, and no ¢ylinder is passed 
as satisfactory until it has stood forty-eight hours 
without settlement under the total load, which is 
equivalent to.5 tons per square foot, and greater than 
the ultimate load that will come on the foundations. 
After each ¢ylinder has been tested, the kentledge is 
removed, the bottom cleaned out by divers, and the 
core is filled solid with 6 to 1 concrete to within 
18in. of the top of the cap. 


ReEtN¥FoRCED CONCRETE SUPERSTRUCTURE. 





When several rows of cylinders have been com- 
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FIG, i1—THE PORT OF PRAI, SHOWING NEW WORKS. FIG. 2—XEY 


Federated Malay States Gevernment for the improve- 
ment and extension of the port at the mouth of the 
Prai River in the province of Wellesley, opposite the 
Island of Penang. Owing to the great development 
of the railway system in the Northern Malay States, 

and also in Siamese territory, still; further north, ther 
railways of which are linked up with those of the, 
former, and for all of which Prai is the, natural port, 
it was found, as long ago as in 1912, when.the, Prye, 
Dock property was acquired by the Federated Malay. 
States Railways, that the wharfage and accommoda-, 
tion for shipping was altogether inadequate, to; deal. 
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PLAN 


zag; begin, st: any ently. date The general plan— 
Fig., 1—shows oe position...of . the . various ; works. 
mentioned. 
As, the. plone water. supply ‘is. quite inadequate 
even for present, requirements, .and,an enormously 
increased, demand will have to be met to provide, for 
a much larger nig ig ta and also for, railway. and 
shipping purposes, it, is, pr to establish a reser- 
voir.in, the hills beyond Balt Mertejam, about 11 miles 
from, Prai. , A eonerete,dam,.,60ft..im height, across 
a narrow valley, will hold up.a volume of 80 million 
gallons, which it is.considered should, suffice: for, all 








with the constantly increasing. traffic. Asoonsinghis: 





requirements .and ,render, the, port,.independent | of 


pleted; as deseribed; the. superstructure can be pro- 
ceeded. with... "The; lower. fender, walings,, shown in 
Figs.3,and ‘7,.which haye been made in the moulding 
yard and. allowed..to.mature. for ‘ore month before 
being lifted, are, placed in position on the top of the 
front caps and the shuttering for the mass eoncrete 
columns on top of the cylinders and for the capping 
beams-—see Figs. 3,5, and 7++-which brace the struc- 
ture together transversely. from ‘cylinder to eylinder, 
is placed.in position, the steel reinforcement assembled 
and the whole concreted with 6 to 1 conérete.. The 
capping beams are 3ft. 6in. in width «by 6ft. 9in. in 
depth, and : ‘extend’ from: centre to centre of each 
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Sr aa 
cylinder with a grease-joint-at-each end. They are |-final 
reinforced with lin. diameter steel bars and stirrups, 
and in the bottoni’ of each beam ‘dre’ laid’ two ‘rail’! 
cramps’ of 60 Tb) British standard flat-bottomed rails 
bent d 
recesses left’ if, the top’ of the' cylindérs. 

The fénder are braced by diagonal ‘struts; 
the tail ends of which are housed in thé beams 
and are’ grooved’ on the ‘face to receive: the lower 
horizontal “fender. ‘The’ dock beams are sét a 
grouted in recésses left in the top of the capping beams 
They are spaced as shown in ig. 3, and are 3ft. 9in. 
in depth ‘at’ the endsand~ 2ft.’ din, in ‘the central 


wards at‘ each end into collars’ fixed in the’ 








setting. tiene..of "not lesn_t than 5 houra._All 
steel bars in the beams aro. placed so as to have a| 


‘ minitnum? 6over °6f Thies "6: ookhcweta, cwhils’ tin’ is} 'T 


1 gamma cover allowed ‘in the ease of the flooring: 
8 
ist 


#091 _), Fexpzarye., eens Lacriossins 
PeACSHg' SP thie heat quits Baldr vinelbeeisiito- 
vided on ‘both sides ‘and erid ofthe Jetty. Tapered 
grooves, both ‘vertical and ‘hdrizontal, are formed ‘in 
the’ mass’ corierets’ capping;’ and: in’ the reinforced 
concrete fender walings and’ coping’ beams; to receive 
the basi wl eroded 14in. es ta nes amg the; 








Fig Typice! Cross Section of Jetty: 
a4 YB p40" Pree 
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Fig.4. Typical Pert Elevation of Jetty  Fig.5. Trice’ Part Longitudinal 
etion. 





stone ee 






Surfoce Concrete Finished Grenolithis 
Rear one™ Deck a 








wrle o 












Fig. 7. Cross Section of 
* rstructure on R 
= See Side of Jetty & Wharves. 


and two on the basin side of the jet etty, as shown on the 
eToss section, Bebo 3; it’ cross-over rods. 
i > Shin. sfiaeatotg bunilie fixed;,in..wells ; 


at the end of the jetty for the transfer of single wagons 
from oné trackito any other., ‘The running rails. and: 
the«rails for the: 15ft, »gauge electric, cranes. are laid 
at the same! time asothe 4) to 1,.mass conerete and 
granolithie surface of!the decking. .They are) 60 Jb. 

per yard: B.S.F.B. rails, riveted:to! a Zin. steel bed- 

plate; carrying also the angle guard rail, and are 





Fig.8. Section + Showing Rails on Concree Deck: 
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Fig.9.Typical Section Through Bund on Ses Face 
of < tte. " Pp. 4 a 
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FIGS, 3 TO9—COAL WHARF, SECTION THROUGH BUND ON SEA FACE OF SOUTHERN RECLAMATION, AND DETAILS OF JETTY 


portion by 12in. in width, and reinforeed with I1}in. 
diameter bars.’ Extra dock beams are placed where 
required to support cross-over roads. A special 
coping beam—Fig. 7—is fixed on the sides and end 
of the jetty, grooved to receive the upper horizontal 
fender. 

The reinforced concrete decking over the whole 
surface of the jetty is 9in. in thickness, with top 
and bottom longitudinal bars jin. diameter spaced 
12in. apart. The transverse bars are in. diameter 
spaced 9in. apart, with intermediate $in. bars under 
the running roads. . Under the area to be occupied by 
godowns the spacing of the transverse bars is 6in. 
centre to centre. The top of the reinforced deck is 
finished {off with a layer of 4 to 1 concrete in mass, 


















“Tue Enoincen”” 


3}in. thick, upon which is laid lin. of 2 to 1 Bippe. 
lithie conerete of fine granite. siftings, screeded. off 

to the requiredlevels and falls, the top. layer tae 
laid immediately after:the lower one and forming.a 
homogeneous’ mass with it: : 

All reinforeéd concrete is made in ‘the proportions |’ 
of 90. Ib. of cenient’to 14 cubid feet of sand and 2% 
cubic, feet of crushed graiiite. ‘The stone is broken 
to assorted sizes of not less than fin. nor more than 
tin. 'Ehe finer material—tless than jin,—in the. stone 
is retained and considered as sand, in proportioning 
the ‘mixture. “The cement. is. English». Portland 
cement’ to' "British “standard: specification’ with»-an 
initial ' Setting tire of not less’ than’ 50 minutes, and 














grooves. These are secured by lfin. diameter gal- 
vanised wrought iron bolts through the reinforced 
beams and by Lewis bolts in the mass conerete cap- 
ping, the nuts and washers of the bolts being counter- 
sunk into the timber and covered by turned Ballaw 
plugs set in red lead. The rubbing pieces, “ped by 
7in., are fixed on the face of the backing pieces by lin. 
diameter galvanised eeach screws 12in. long," spaced 
generally 18in. apart and inclined inwards at an angle 
of 1in 10. The heads of the washers are countersunk 
2in. into the timber. aa yo 


Bo.Luarps. 


Cast steel bollards are provided on the sides and 
end of the jetty at intervals of 75ft., these being fixed 
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FIG; 10-PLAN AND) SECTION OF -JOHORE CAUSEWAY 


in the mass concrete ‘capping “over cylinders—see 
Fig. 7; “The front tie'rodsare 2in. in diameter, fitting 
lity: Sained veastiens Bh. and 18in. & greeny 
tively: 
| WATER Ming &c. 
{ Boowinion: is made, for laying. a Tin. diameter water 


-anain onboth; sides of the jetty, .with hydrants at 


intervals of 200ft., and also for, plug boxes and. junc- 
tion boxes over,a chase for the electric cables supplying 
power to, the, wbor{ cranes. 


RatLways On JETTY. 
Three matey genes trnekn are laid: om the river side, 





















holes in the reinforced decking. The bolts carry 
mild steel stamped washers fitting over the edge of 
‘the bed-plate, and are spaced 2ft. apart—see Fig. 8. 


Warr WIDENING anp Coat WHARF. 


wharves are a prolongation up river of the 
line of the jetty, and are of similar design and con- 
struction, the concrete cylinders and reinforced super- 
structure being exactly as described for the jetty, 
‘except that there are only three cylinders to each row 
‘spaced 20ft. 6in. centre to centre, the longitudinal 
distance between cylinders being 25ft., as in the jetty 
‘The wharves are 1500ft. in length by 60ft. in width. 
A cross section is shown in Fig. 6. 
The ground at the back of the wharf is retained by 








Swain Sc, 


a graniteTrubble tbe eos deposited in layers 
in a trench extavated: between the cylinders. and 
brought up to 2ft. above low-water level at the hack 
of) the wharf with a slope of 1}/to 1.\, On the top of 
the: mound and immediately behind the wharf a dry 
wall of hand-packed granite is built, and behind the 
wall the ground is made up, ‘with dry. filling punned 
in 18in. layers, to the general level of the railway 


; “Po permit of| the construction of the wharves an 
existing steel screw pile wharf is being removed, the 
piles unscrewed and all the steel work which is 
found in sufficiently good condition will be cleaned 
and painted and = again for the construction of 
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tee-headed jetties in the lighter basin. Of this wharf, 
which was built in 1911,:a portion has already been 
removed, and the condition ‘offthe steel) work. is 
interesting. The cast iron screws, which are embedded 
in @ sandy clay, are in perfect condition. ‘The Gin. 
diameter steel piles below the level of the river bed:are 
almost ‘perfect. “Above ‘that level, and. extending 
upwards ‘to mean tide: level, the piles: and’ bracing 
were thickly coated by a shelly marine growth, oyster 
shells, and barnacles; and on chipping off this:eoating 
the surface of the steel is found to be considerably 
corroded by pitting, the holes being usually up with a 
blackish powder which can be easily scraped out. 
The holes are numerous, and vary in size and depth 
from the size of a pin’s head to an area of a-half to 
three-quarters of a square inch and to about jin. 
in depth. The edges of plates and angles and around 
bolt holes are much worn by. oxidisation. 


LiexteR Basin. 

A lighter basin is formed alongside the jetty, 
between it and the southern reclamation. It extends 
to 1100ft. in length by a width on the bottom of 300ft., 
and is dredged to a depth of 16ft. below low water. 
The land side is finished. with a dredged:slope of 5 to"l 
up to ground level and a beam of about 50ft. wide is 
left between the top of the slope and the toe of the 
bund built to retain the dredged materials pumped into 


pa 


‘Roevden trestles from the pumps t the point at which 
itis desired to discharge the dredged materials. 
RECLAMATIONS. 

The principal area to be reclaimed lies immediately 
to the south of the lighter basin, and, extends to an 
areaoof about 80 acres, originally mangrove swamp 
and |.-foreshore. | The.;dredged | materials will . be 
retained by a bund of laterite or stone from Pulau Kra, 
protected on the. sea, face by.a granite rubble toe.and 
pitched slope-——see Fig..9. When the area, has, been 
filled up to a level of about 11ft. above low water, it 
will be left to dry out and consolidate, and them 
finished with a surface coating of laterite or other 
material of 2ft: to 3ft.in thickness. The storage 
godowns will then be built on prepared foundations, 
and the railway el 


on so gener Fi eae 


Inteniee alec 73 SE: A 










vipa ghee een " t 45 acres each with the 
dredgings, | lying to the north of Prai railway 
station, and her. on the north side of thé river 
opposite - » which willprovide land for 
future dey mnts..of the port.and the railway 
terminus. ~ expected that the whole of the works | 


of the contract t will be completed at the end of 1922, | 
and that the other works mentioned, but not included | 
in the contract, will be carried on simultaneously | 





the reclamation. From the cope line of the bund 
steel jetties will run out 150ft. to tee heads, 100ft. in. 


and completed about the same date. 
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the levels of the water on each side of the causeway, 
and as a difference of level of merely a few inches 
would result in a current through the having 
a velocity of several miles. per hour, whieh would 
render it useless for, purposes of navigation, it is 
therefore necessary to provide a lock with double 
gates capable of dealing with heads of water on either 
side of the lock. The lock, which is shown in detail 
in Fig, 11, is 170ft.. between sills, 32ft. in width, and 
has a depth of 10ft, at low water. The western wing 
wall is set back 40ft. to admit of craft lying alongside 
for loading or unloading without interfering with the 
passage of craft using the lock. During construction 
the site of the lock»will be enclosed by a water-tight 
dam, and the walls and floor of the lock constructed 
in timbered trenches. 

The roadway and railways are carried over the 
loek by a rolling lift bridge operated by electricity. 
po mkahery willalso be used for operating the sluices, 

arty 3) pogen &c., required for the work. 
pe St oais the lock. the chinery will be capable of 
being operated by hand power in the event of break- 
down or failure of the electric supply. 

It is anticipated by the Municipality of Singapore 
that at some future date the water supplies available 
on Singapore'Island will be insufficient for the requirc. 
ments of the city, and it may be necessary to construct 
a reservoir in Johcre. Provision has been made 


_ accordingly by means of a large subway for the laying 


of water pipes under the lock. 
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length, in line with the toe of the dredged slope, 
where lighters can be discharged directly into railway | ac 
wagons, or the goods can be taken into the sto 

godowns to be built on the. reclaimed area; ‘The 
jetties will be constructed with the screw rie and 


steel work of the old wharf, supplemented by wt: : 


ever new material may be necessary, 4 


DREDGING. 


One of the largest items of the contract is the dredg- 
ing of the channel and approaches to the wharves 
and of the lighter basin, a total quantity of 2} million 
eubie yards having to be removed. The river is 
being widened to 500ft. for the full extent of the works 
on the bottom level 30ft. below low water, and finished 
on the north side with a 5 to 1 slope. A turning 
basin of 750ft. radius from the inner end of the jetty 
is to be formed on the north side of the river to permit 
of the swinging of vessels entering or leaving. 

As no interruption to the traffic of the port is 
allowed during the construction of the works, it was 
imp@ssible to have a pipe line from the dredger to 
the shore, and the dredging is therefore being done by 
a bucket dredger delivering into specially built barges 
alongside, each carrying 350 cubic yards: Wher full 
the barges are towed to the pumping installation 
placed alongside the area to be reclaimed, and the 
dredged material is pumped ashore. The pumps are 
steam-driven centrifugal pumps with 2lin. diameter 
suction and delivery pipes and a: 5ft. disc, and: are 
placed with their boilers and auxiliary engines in a) 
pontoon moored ‘ina prepared berth and rising and 
falling with the tides, special knuckle joints being 
provided on the delivery pipes to allow for the varying 
height of the pontoon. Each pump is capable of 
delivering over 500 cubic yards per hour at 200 revo- 
lutions per minute, and is driven by a compound 
engine with 14in. and 24in. cylinders and 13in. stroke, 
using steam at 150 Ib. pressure. | 'The ‘water pimps 
are also centrifugal, with 18in. diameter suction 
and 16in. delivery pipes, the delivery «pipe being 
fitted with a flexible tube and nozzle.» The: main 
delivery is a steel-riveted pipe, 2lin. | in dianieter, 
in 16ft. lengths of */,9iD, metal, with angle iron flanges 
for joining the Pipes together. It is carried on 





Cs 11—PLAN AND SROTION OF LOCK in JOHORE cAvsEWAY 


drawings to Mr. James Brown, M. Inst. C.E., who is 
acting as chief superintendent engineer on the works 
for the consulting engineers. 


JoHORE CAUSEWAY. 


traffic has been carried on between Johore a: 
pore by means of a service of steam launches running 
in connection with: the er trains and a train 
ferry system for dealing with goods traffic. Of recent 
years, owing to the continual increase in the volume 
of traffic, the train ferries at times prove inadequate 
and the construction of an unbroken line of railway 


required. 

It was originally intended to construct a bridge to 
carry the railway and, in addition, 8 roadway for 
ordinary traffic, but, owing. to .the enhanced 
cost of materials and other reasons, it has been decided 
to construct what is known as the Johore Causeway. 
Briefly deséribed; “it consists’ of a large ‘bank’ of 
pra rubble extending! across the Straits from 
Johore Bahru Station on the mainland to a point 
about 350ft. north-east of Woodlands landing stage 

- shereeiet ¢-aboute3480fte 
as shown in Fig. 10. This bank or causeway is 
situated in a'considerable depth of water, thejaverage 
depth being 47ft. at low water. It-will have a width 
on top of 60ft., affording room for a double line of 
Tailway and a roadway for vehicular traffic of 26ft. 6in. 

protected on the oviter side by a concrete parapet 


ab’ ‘and. divided’ from the railway by elena o 


fencing. A cross section of the causeway showing all 
details is given in Fig. 10., 

As the work when completed will close the Straits 
completely, a y through the causeway has 


to be provid ded for crate naviguting tho Straite. The |, th 


closing of the Straits’ by what is practically a solid 
barrier of stone will have the effect of converting the 
channel into two separate tidal compartments, the 
water flowing into and ebbing from the eastern and 
western portions through the east and west ends of 
the Straits respectively. 

It is anticipated,. therefore, that, slight Bikcemices 
of level will exist at certain states of the tides between 





Pe aa — 


~“As mentioned previously, the causeway will consist 
solely of granite rubble of all sizes, no admixture of 


earth or soft materials. being permitted. All the 
granite used in the construction, amounting to nearly 
two million cubic yards, is to be obtained from the 


island of Pulo Ubin, distant about 15 miles from the 
site of.the works.-.The stone in the under-water 
portions of the bank will be deposited from large 
hopper Row, in the usual manner, the stone for the 
peo Seren being either unloaded from barges and 
reafter tip from trucks running along the 
y portion of the bank, or placed in 
position by floating cranes. 

At the Johore side of the Straits, in view of the 
—* of the town of Johore Bahru, culverts 

through the causeway are provided near low-water 
level to prevent the accumulation of floating refuse «r 
ofiensive matter from drains, &c., which might other- 
wise constitute a nuisance at that point. 

The work is being carried out for the Federated 
Malay States Railways by Topham, Jones and Railton, 
Limited, to the designs and under the supervision cf 
Messrs. Coode, Matthews, Fitzmaurice, and Wilson, 
and the estimated pond is over one million pounds 
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ie, and eo com: tive value of sodium fluoride, 
io tloride, i a atives for wood, the 
‘States Forest Products Laboratory oe _ 


sleepers treated with the three substances in the 
mines of ‘the: Tennessee Coal, Iron ‘and. Railway Lo noe 
on come need ag Similar service tests were also starte«| 
on, the. lines of,..the Baltimore 
y: , After sli § years of service 

with sodium fluoride 
condition as those ee oo with 


ope trnted with Soe shladda ‘whereas a large 
aseege fo Pome had decayed and 
had been rem: 
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Tue Institution of Mechanical Engineers held’ 


a meeting, the last of the session, on April 23rd, 
at Storey’s Gate, for the purpose of discussing two 
papers on the hardening of screw gauges written 
hy tho late W. J. Lineham and revised by his chief 
assistant, Mr. G. T, White. Captain H. Riall Sankey, 
the President, was in the chair, and, before the usual 
business of the meeting was proceeded with, he 
referred to the death of Mr. Wilson Worsdell, chief 
mechanical engineer to the North-Eastern Railway, 
as having caused a very severe loss to the engineering 
profession. After the secretary had read the minutes 
of the last meeting, the President announced that 
Mr. L, Pendred had been elected to fill the vacancy 
on the Council of the Institution caused by the death 
of Mr. Worsdell, and also explained the results of 
the deliberations of the committee which had been 
considering the proposal of Mr. Moss to admit 
students to the Institution at the age of sixteen. 
[It had been decided, he said, that matriculated 
students or apprentices between the ages of sixteen 
and nineteen years, who were recommended by 
members, might receive the Journal of the Institution 
and a ticket which would admit them to the meetings 
for a fee of £1 annually, As this rule did not affect 
the articles of association of the Institution, it might 
come into force immediately. 

Mr. White was then invited to read the bstract 
of the paper, which we give below, and commenced 
his remarks by deploring the, death of ihe author, 
Wilfrid J. Lineham, of the Goldsmiths’ College. 
Mr. White was for a long time Mr. Lineham’s chief 
assistant, and in preparing the paper for presentation 
to the Institution he had endeavoured to leave it as 
nearly as possible in the form it originally had, only 
modifying it slightly in the light of some criticiom 
by the examiners. He also pointed out that the 
outstanding fact demonstrated by the paper was the 
erratic behaviour of steel, in the process of hardening, 
when quenched in water, as compared with the 
effects of quenching in oil :— 

In the hardening of screw gauges at Goldsmiths’ 
College it was required to find a means of quenching 
the steel after heating so that the distortion along the 
pitch line should be reduced to @ minimum. One 
law of hardening asserts that sudden quenching 
after heating retains the steel in the condition that 
prevailed at the quenching temperature, and another 
that quenching while crossing an arrest or recal- 
escence point produces the least amount of distortion. 
The Wild-Barfield process of®herdening uses the 
principle of the change of magnetic properties of 
wrought iron and steel when passing from the « to 
the 8 condition. This magnetic change takes place 
at the second arrest, or Ar2iine. The author, how- 
ever, advocated using the Arl line on account of 
its practically constant temperature over a large 
range of carbon percentages. 

In the paper an attempt is made to prove the second 
law of hardening as far as mild steel of .14 per cent. 
carbon is concerned at its Arl point. It seems 
reasonable to suppose that steels of other percentages 
will behave in @ similar manner to this particular one. 

Assuming a serew gauge can be hardened with so 
little change that the pitch tolerance, plus or minus, 
is not exeeeded, the making of the gauge involves 
first. the accurate screwing of the blank and then tho 
hardening. The methods adopted for accurately 
screwing the blanks correct in all elements while in 
the soft. state are described in the paper, but need 
not be summarised here. The hardening process 
consisted of soaking the gauge in a bath of molten 
sodium eyanide at about. 750 deg. Cent. for a period 
of ten to sixty minutes, and a further soaking or rest 
of five to fifteen minutes in a bath of molten salts 
kept at the required quenching temperature, from 
which salt bath the gauges were quenched at leisure. 

After hardening, the gauges were again measured 
at all elements. It was found that, with proper 
precautions in the initial preparation of the gauge, 
the pitch had not distorted after hardening, beyond 
the tolerance, but diametric distortions made it 
necessary to lap the gauges. In this operation many 
were spoilt. The crucial point in the manufacture 
was. the hardening, for the lathe work could be 
performed with the required accuracy. 

The author experimented on mild steel of .14 per 
cent. carbon, using cylindrical specimens of °/;in. 
diameter and .7in. long. Starting without any clear 
idea of the form the distortions would assume, and, 
seeking only for any possible change of length, 
measurements over the whole of the end surfaces 
were made and averaged. This procedure proved to 
ke wrong for the purpose required, as a swelling 
occurred in the middle of the flat.ends which did not 
affect the length of the cylindrical surface. After 
noticing the central bulging of the ends, further 
experiments were made in’ which measurements 
were taken of the length of the cylindrical surface 
only, When the results of five sets of these experiments 
were plotted. nothing consistent was apparent, but 
superposing the diagrams it was seen that the. curves 
all crossed at one point, viz., at 700 deg. Cent., and 
showed there an extension of .0002in. 

This result seemed to’ establish the fact that at 
east a constant extension could be relied’ upon 





which was within the tolerance limit, .0003in., if 
the, quenching , were. carried out at 700deg. Cent. 
Above and z Ata this temperature’ instability is 
evident, but the resiilts',for,.temperatures below 
700 deg. Cent. are not so variable as those above, 
and temperatures as low as 690 deg. Cent. might be 
used without fear. The experiments thus strongly 
support the second law of hardening so far as the 
Arl point is concerned for the steel used, and no 
doubt the law could be shown to be true for other 
steels and other arrest points. 

The author’s conclusions from the experiments 
were : (a) The second law of hardening was essentially 
proved; (6b) a temperature of minimum distortion 
that could be relied on was 700 deg. Cent.; (c) no 
variation was allowable above 700 deg: Cent.; and 
(d) an allowance of 10 deg. below 700 deg. was 
practically permissible. 

Experiments’ were next made on some gauges 
1.15in. in diameter and lin. in’ length on the 
serewod part, with an attached handle ~ 2}in. 
Jong. One such gauge was case-hardened in a 
muffle furnace for two hours, using a mixture of 
barium carbonate and bone-black for the case- 
hardening material. It was immediately transferred 
to the cyanide bath, soaked there for fifteen minutes 
at 770 deg. Cent., then given a further fifteen minutes 
in the salt bath to lower the temperature to 695 deg. 
Cent., at which temperature it was quenched. ‘The 
results of this treatment were that the length in- 
ereased by .00llin., while the diameter enlarged 
.0022in. Two other such gauges, each soaked ‘in 
sodium cyanide for one hour, showed rather less 
distortion. 

A fourth gauge was also soaked for one hour in 
sodium cyanide, and was then cooled in cold machine 
oil, with the result that practically no distortion 
was observable. The curves of pitch errer before 
and after hardening differ by but a few 100,000ths 
of an inch, and the diameter changés average zero. 
The hardness of this oil-quenched gauge was excellent, 
and the elimination of lapping from the process’ of 
making hardened screw gauges seemed in sight. 

Three sets of experiments on simple cylinders, 
cased and cil quenched, were then carried out in 
exactly the same manner and with the same object 
as sought in the previous water-quenched tests. 
When the results of the three different’ sets were 
plotted upon the same base it was noticeable that two 
of the curves were very close to the zero line, one 
being below and the other above, while the third 
was some distance above. This third eurve wes for 
unannealed specimens. * All three ‘eurves had very 
much the same wave form, with a dip at 715 deg. 
to 717 deg., which was taken as indicating the tem- 
perature of least distortion. Oil quenching at 
717 deg. Cent. was afterwards adopted in the manu- 
facture of screw gauges. 

The conclusions drawn by the author from these 
tests were: (1) Hardening screw gauges in oil, after 
casing in eyanide, could be performed with less 
distortion than if water were the quenching medium ; 
(2) a temperature of 717 deg. Cent. was the best for 
quenching at ; and (3) by screwing gauges to accurate 
pitch and to diameters two-thirds below high limit 
and one-third above low limit, lapping could be 
dispensed with. 

Before opening the discussion, Captain Sankey 
told the meeting that a committee, comprising 
himself, Mr. Patchell, Mr. Pendred, and Mr. Marshall, 
had been formed that afternoon with the object of 
“stage managing” the discussion of papers. That 
was to‘say, to approach engineers who were likely 
to be able to throw new light on the subject matter 
of any paper and to urge them to take part in the 
discussion. It was not intended, as Mr. Patchell 
explained Jater, to control the free discussion of 
papers, but rather to ensure that they were adequately 
discussed. 

With regard to the paper before the’ meeting, 
Captain Sankey said that it wae concerned with a 
subject that only a few years ago would have been 
considered as superfluous, but was now of 
importance, and was part and parcel of the modern 
system of mass production. He also remarked on 
the lesson, taught by the paper, of the value of plot- 
ting the results of experiments as graphs, as it was 
only by that means that the iar significance of 
the temperature 170 deg. Cent. in hardening steel 
was likely to have been discovered. 

Colonel Crompton was the first to speak in the 
discussion, and prefaced his remarks by saying what 
a painful and disagreeable task it was to criticise the 
paper of an author who had since passed away. He 
went on to deplore the fact that Mr. Lineham had 
not taken advantage of opportunities to acquaint 
himself with the work of others. He was, in fact 
like Edison, too self-contained and shut off from 
communication with other experimenters. Had he 
not been of such a character the author would have 
been spared all the labour of his investigations, as 
he could have found out that all his experiments 
had already been carried out, and that it had been 
demonstrated that casc-hardened mild steel will 
serve, after a fashion, for the manufacture of screw 
gauges In reality, however, there was not much 
value in producing screw gauges possessing the high 
dogree of accuracy mentioned in the paper, as t: 
tap was the master of the situation. "was little 
use in providing extremely accurate gauges when 


taps could not be madé to cut threads approaching 
such a standard, and investigating the hardening of 
mild steel was of iittle assistance in the production 
of taps, which, naturally, must be of hard stecl. 
Colonel Crompton said that he had been studying 
the hardening of taps for the last sixteen years, and 
was only now arriving at a sdlution of the problem. 
He also mentioned, apparently as another justification 
of his condemnation of the screw gauge, the super- 
session of the gauging systemdeveloped by Whitworth, 
by the modern optical method. He then went on 
to traverse several of the statements in the paper, 
saying that both the two laws of hardening were 
ineorrectly stated, and that all quenching temipera- 
tures must be above the recalescénce’ point. The 
Wild-Barfield magnetic process for determining the 
temperature at which quenching should be effected, 
to which reference was made by the author, was 
first discovered by Mr. Taylor, of Leicester, and was 
only good for small picees, as large. masses would 
fall from the magnet before they had time to come 
to a uniform temperature. Colonel Crompton then 
went back to the relative importance of gauges as 
tools, deprecating the use of inventive genius, such 
as that of Mr. Lineham, on the production of gauges 
when tools were so much more important, and sug- 
gested that if all ideas on the subject were pooled 
it would result in a great saving of trouble, while 
water and oil-hardenng would be ‘abandoned in 
favour of ‘air quenching. He’ pointed out that the 
distortion of gauges caused by hardening was of 
minor importance when compared with the dis- 
tortions due to ageing. He had, he said, been 
carrying out some investigations—in conjunction 
with Mr. Clements, of the Birmingham Small Arms 
Company—on case-hardencd gauges, and was now 
going on to taps. Already they had attained to 
@ degree of accuvacy for taps clossly approaching 
that for gauges mentioned in the paper. 

Mr. J. H. Driver asked if it were possible to machine 
blanks containing 0.14 per cent. of carbon with a 
polish, and went on to tell how, at Loughborough, 
using steel having 0.2 per cent. of carbon, hardening 
was carried out by heating to 850 deg. Cent. for four 
hours. The piece was then cooled, reheated to 
830 deg. Cent., and quenched. The result was a 
hardness of 67, that is to say, it was just possible 
to cut the hardened piece. It was noteworthy, he 
said, that the carbon content of the steel appeared 
to increase during the process of hardening. Thus 
one specimen originally contained 0.15 per cent. of 
carbon; but, after treatment, a sample taken by 
drilling up the centre of the blank showed a carbon 
content of 0.23 per cent. One of the advaniages of 
the cyanide bath system of hardening was, he said, 
the film of cyanide which clung to the piece being 
treated as it was being transferred to the quenching 
tank. This film prevented oxidation and its accom- 
panying scale. After asking a few questions as to 
whether all the specimens mentioned in the paper 
were cut from the same bar, Mr. Driver remarked 
that it was impossible to get glass-hard surfaces by 
case-hardening, and went on to point out that while 
glass-hard material is usually numbered at. 100, and 
it is possible to scratch steel with a hardness of 95, 
the suthor’s system of hardening gave a hardness 
of 65, which is easily filed. The distortion of the 
gauges in, the process of hardening might quite 
possibly be oval, not cylindrical, and the investigation 
of these distortions was of greater importance than 
that of pitch distortion, as it had long been recognised 
in the tool-room that turned steel bars did not distort 
much longitudinally on hardening. He suggested that 
this phenomenon was to be accounted for by the 
effects of rolling the stock from which the specimen 
was cut, and in support of the theory mentioned a 
test on a piece cut across the diameter of a slice from 
a 3fin. bar. The specimen was .75in. in diameter by 
3.6in. long. In this case,in which the longitudinal 
grain.of the original bar ran across the length of the 
specimen, the distortions on hardening were 34 ten- 
thousandths of an inch on the length, and 2 ten- 
thousandths on the diameter. As regards the dis- 
tortions caused by ageing, he had found, with 
specimens lin. long, and having a ratio of diameter 
to length of 1 to 3, elliptical distortion of 6 ten- 
thousandths. He"suggested experiments with other 
liquids for quenching, and said that he had had 
considerable success with cutting compounds and 
urine. 

Mr. G. H. Ayres asked a number of questions, such 
as the allowance which was made for drop in tem- 
perature during the passage of the gauge frem the 
heating bath to the quenching tank, and suggested 
that draughts might cause local chilling in the process. 
He agreed with the author of the paper in that the 
distortion bore a direct relation to the quenching 
temperature, but thought that while the results 
given indicated that the specimens had been quenched 
by being dropped horizontally, they should have 
been dropped vertically. As a means of combining 
the merits of oil and water quenching, he suggested 
the use of a Jayer of oil floating on the water. A film 
of oi] would adhere to the threads of the gauge and 
be. carried. down.as the piece, was. immersed, with 
the possibility that.it would modify the uncertainty 
associated with ‘quenching in water alone. 

Mr. A. Bramley was obviously’ somewhat confused 
as to the relation of some pieces of steel, cited by the 
author, which a garage boy had used’ for heating 








































































i 
¥ 
s 
4 
& 
4 
ei 
€ 
ha 
bs 
pe 
3 


Sin: Pn ed 


EAS 0 SETI eRe Nee ee ee 


ane 


ea. OBS WIE 


“ 
; 
‘ 
3 
t 
2 
4 
1 
‘ 
= 
4 
2 
$ 
3 
a 
: 
: 
? 








444 





Aprit, 80, 1920 





THE ENGINEER 





water, with the experiments on screw gauges. The 
boy’s pieces were. distorted enormously, but are. said 
not to have changed in volume, Mr, Bramley: said’ 
that if the screw did not change in pitch, as 
claimed in the paper, but. were distorted diametrically, 
the author was wrong in saying that they did not 
change in volume. He said that if hardening were 
carried out at the temperatures. mentioned, the 
gauges would have soft spots, and that they would, 
not be so hard if quenched in oil as in water. 

Mr. J. E. Baty described a number of; experiments 
which he had made on specimens of Ubas steel to 
determine their distortion with hardening from’ 
700 deg. Cent,.in cold water... By means of graphs 
sketched on the blackboard he showed how . the’ 
pitch error, which was +-.0002in. when the specimen 
was soft, changed to —.0015 on hardening;.at the’ 
same time the length, taken as the average at the 
four ends of two diameters, was reduced. by 0,0004 in. 
The specimen just mentioned had a jin. hole through 
the centre; but another, which. had a handle in 
place of the hole, behaved quite differently. In this 
case the pitch error when soft was never very far 
from zero, but on hardening it increased to -:.0009in,, 
and the error on the length was + .00045. The error’ 
depended chiefiy on the ratio of length to diameter, 
but was also affected by the piteh of the screw.’ 
Thus a large helix wrapped round the. gauge must 
have a greater distorting effeet. than a fine .one. 
Another important consideration was the strength’ 
of the cyanide bath, which lost its carburising. effect, 
to some extent, on each successive heating.. The 
cyanide process, he said, was all right for, small’ 
gauges, but with large sizes a soft. surface .was' 
probable. Another important matter, was | the’ 
rapidity with which the gauge was. withdrawn from’ 
the cyanide and transferred to the quenching bath 
at the recalescence point. 

Mr. F. H. Rolt said that although the gauges made 
by Mr. Lineham were small, being chiefly for B.A. 
threads, they were really excellent, and the. per- 
centage of those passed was large. As an exemplifica- 
tion of the effeet of form on the distortion caused by 
hardening, Mr. Rolt. mentioned the different pro- 
cedure which would be adopted in the tool-room for 
a long spindle and for a thin tube, and went on to 
explain how, for this reason, experiments should not 
be made on pieces which differed materially from the 
final specimen. He agreed with Colonel Crompton! 
as to the futility of making highly aceurate gauges 
while the standard of work was generally bad by 
comparison, and described an electric heating furnace 
for hardening which obviated the cooling and 
oxidation of the piece as it was transferred to the 
quenching bath. 

The Chairman invited Dr. Agnew, secretary of 
the American Standards Committee, who was present, 
to join in the discussion, but he confined himself to 
expressing gratitude for assistance from the British 
Engineering Standards Association, and. Mr. White 
said he would reply to the discussion in writing. 





The Institution gave its first annual dinner since 
1914 on Thursday evening, the 22nd inst., at the 
Connaught Rooms. It was naturally. very well 
attended, for.the members enjoy these annual social 
re-unions. Captain Riall Sankey, the President, 
occupied the cha‘r, and introduced a novelty in the 
form of a time schedule for the speeches. Apart 
from its value as a restraint on excessively long 
speeches, it formed the basis of many little witticisms 
by the speakers, and added to the pleasures of. the 
evening. After the loyal toasts had been observed 
with adl due brevity and decorum, Mr. Patchell 
proposed the ‘‘ Houses of Parliament”’ in a humorous 
speech, to which the Lord High Chancellor—once 
Mr. F. E. Smith, K.C.—responded in full Parlia- 
mentary vein. The President then gave the toast 
of ‘‘ His Majesty’s Forces,” which was acknowledged 
by Major-General Sir W. A. Liddell. Then Sir John 
Dewrance toasted ‘‘ Kindred Societies,” and gave Sir 
Joseph Thomson an opportunity thoroughly te 
enjoy himself and delight everyone else. His was 
@ perfect after-dinner speech, sparkling with that 
gentle dry humour which seems to be acquired by 
great scientists from the pleasant odour of old 
Universities. He told us that he was intended for 
the engineering profession, but as the apprenticeship 
fee was £1500, he took to science instead. The state- 
ment raised the double problem in the minds of his 
audience, who was the employer that demanded so 
great a fee, and what sort of engineer “ J. J.” would 
have made? The two remaining toasts were en- 
trusted to Sir John Aspinall—“ The Visitors”’—and 
to Sir John Griffith—‘‘ The Institution of Mechanical 
Engineers.” To the first the Mayor of Westminster 
responded, and in replying to the second the President 
-—Captain Sankey—made it pretty clear from his 
remarks that whatever his views may be about the 
“ Civils’ Bill,’ he believes some form of registration 
of engineers to be desirable and necessary. 


New Experimental Studies in the 
Liquid State. 


Tre second of Mr. Sidney Skinner’s afternoon 
leetures at the Royal Institution, delivered on 
Thursday of last week, was devoted to the subject 
of the'tensile strength of liquids. In his first lecture, 
he ‘reminded his audience, he had dealt with the 
adhesion between liquids and the walls of the vessels 
containing them. He had now to deal with the 
cohesion which existed between the molecules of 


tube ” of Professor Tyndall exhibited at the previous 
lecture, he pointed out that when the liquid was 
concentrated in one limb and the apex of the vee 
turned downwards, the fact that the liquid did not 
distribute.itself between the. two limbs of the vee 
demonstrated that not only was the liquid adhering 
to the walls of the tube, but that cohesion existed 
between the, molecules of the liquid. The liquid, 
in fact, was under tension so long as the adhesion 
was not broken. Asa second illustration of cohesion, 
he took.a U-shaped. glass tube filled with mercury, 
one end of the tube being sealed and the other open 
to the atmosphere. Placing the tube originally in 
& position in which it. was impossible for the mercury 
to run out, he showed that it could be turned until 
the limbs of the ‘‘ U”’ were vertical. In this position 
it. was seen that the atmosphere was apparently 
supporting a column of mercury about 42in. in height, 
whereas the barometer in the room at the time showed 
only a pressure of about 30in. of mercury. The extra 
12in., he said, were really being supported by adhesion 
to the walls of the tube, and the weight of this extra 
height was a measure of the tension existing in the 
mereury... This experiment was first. performed by 
Lord Rayleigh, and demonstrated what used to be 
a cause of much trouble in the manufacture of mereury 
barometers, With a little care the same experiment 
could be performed with water in the closed limb 
of the tube and mercury below, the, water column 
extending to a height of 90in, and more above the 
barometric height of the mereury. 

As long ago as 1850, the lecturer proceeded, 
Berthelot showed how a liquid might be placed under 
tension. . Repeating Berthelot’s experiment, he took 
@ tube sealed. at. both ends and containing water, 
or other liquid. to its full capacity except for a small 
bubble of air or vapour. . Heating the tube the liquid 
expanded and dissolved or eompressed the bubble. 
In this condition the liquid adhered to the walls of 
the tube... As the liquid cooled again it contracted 
and placed itself in tension. Placing the tube on 
® sounding board to cool, the lecturer succeeded in 
making quite audible to his audience the “click” 
with which the liquid ruptured when the con- 
traction had proceeded so far as to place on the liquid 
a. stress greater than its tenacity. In one instance, 
we noticed with interest, the energy developed at 
the moment of the rupture was sufficient to break 
the glass tube. The phenomenon, the lecturer stated, 
did. not, as was sometimes supposed, require the 
liquid initially.to be free from dissolved gas; it 
eould,. for. instance, be demonstrated even with 
ammonia or hydrochloric acid solution. He had, he 
stated, tried the experiment with different pairs of 
non-miscible liquids in the tube. As was to have 
been expected, the snap always oecurred in. the liquid 
having the lower surface tension. 

Passing from the demonstration of the existence 
of tensile strength in liquids to the question of meas- 
uring its value, Mr. Skinner referred briefly to the 
method of doing so used by Professor Osborne Rey- 
nolds...In this method a U-shaped tube sealed at 
both ends and filled partly with liquid and partly 
with vapour, was whirled on a rotating table until 
the centrifugal tension developed broke the column 
of liquid. Osborne Reynolds found by this means 
that water had a tenacity of seven to eight atmo- 
spheres. . Later on Worthington, using a similar 
method, gave the tenacity of alcohol as about eight 
atmospheres and of sulphuric acid as twelve. The 
method, however, had not yielded many numerical 
results. Worthington had subsequently developed 
a method of studying how liquids stretched when 
subjected to tension up to the breaking point. His. 
rocess involved the heating of a tube containing the 
iquid and then allowing it to cool so as to cause the 
adhesion of the liquid to the walls of the tube to 
put the liquid into tension. The adhesion was then 
broken by passing an electric current through the 
liquid. The extent to which the liquid fell when the 
sion was broken was a measure of the stretch in 
it. before it fell. Experimenting with aleohol, Worth- 
ington found that the curve representing the stretch 
under various tensions was @ straight line, and was 
@ continuation of the previously established straight 
line representing the compression under various 
pressures. He showed, in other words, that the 


tho ‘liquid itself. Taking the vee-shaped “ adhesion | ®P 


ANSWERING a question on the 12th inst., Sir Eric Geddes 
said that the railway companies generall 
of meeting the situation caused by the introduction of 
the eight hours’ day, were increasing shifts’ wherever that 
course was practicable and traffic warranted! it/ Train 
working was at present continuous on important main 


and branch lines, 








coefficient of extensibility was equal to the coefficient 
of compressibility., Mr. Skinner -pointed out that the 


the departure from the. familiar Andrews form of 
isothermal pressure-volume curve of a gas, which 
departure occurred in the portion of the curve 
relating to the fluid when in a state intermediate 
between the purely gaseous and the purely liquid, 





and was first discovered by Lord Kelyin, 





extensibility of liquids was in part responsible for | inquiry 


Long ago, the lecturer proceeded, Newton had 
observed that, if a curved lens-like piece of glass were 
placed ‘on a flat pidée of glass, with & liquid between 
the two pieces, then rings of light—Newton’s rings, 
as they were now ealled—were formed in the liquid. 
Newton further observed that if the curved glass 
were rocked or. otherwise moved on the plain glass, 
a very small bright spot appeared in the liquid and 
moved nimbly from side to side. This spot of bright 
light was a small cavity in the liquid. During tho 
rocking motion the liquid ‘film between the flat and 
curved surfaces was placed under pressure on one 
side of the central line of contact—or line of nearest 
proach—-and under.tension on the other side. 
At the point at which the tension reached its maxi- 
mum value the liquid gave way, and the small bright 
cavity observed by Newton appeared. If the rocking 
motion was sufficiently quick the spot might extend 
until it broke through the film right into the outer air. 
The formation of the cavity had a practical bearing 
in tne case of screw propellers running in water, for 
the phenomenon cavitation represented the 
breaking of the water under tension produced by the 
rapidly moving blades. 

The lecturer then demonstrated the formation 
of the cavity in a liquid composed of glycerine deeply 
coloured with fuchsine so as to permit the cavity 
to be seen by optical projection. Using spherical 
and cylindrical lenses he was able to show the cavit) 
formed and in motion. Some time ago, he said, 
he had devised means of studying the formation 
of the cavity and of determining the speed of the 
rocking or rolling motion at which it first appeared. 
His apparetus consisted of a pendulum forked at 
the top end, and there provided between the forks 
with a lens held horizontally. This lens was rested 
on a flat piece of glass’ passed below it between the 
forks. The speed of rocking at which the cavity 
appeared could be readily calculated by observing 
the periodic time of the pendulum. Professor Toepler, 
of Dresden, had elaborated this method by employing 
two lenses as the equivalent of the knife-edge axis 
instead of one, so as to make the plane of rocking 
quite definite. Taking various liquids of different 
viscosity, ranging from acetone to glycerine, it was 
found, as might have been expected, that the product 
of the viscosity coefficient and the speed at which 
the cavity appeared was roughly constant, that 
was to say, that the lower the viscosity the higher was 
the speed required to cause cavitation. This in- 
formation, the lecturer said, should be borne in mind 
when lubrication problems were being studied, for 
cavitation must occur in fully lubricated bearings. 

The rupturing of liquids as a result of tensile 
stressing might also affect their flow through pipes. 
To demonstrate this fact the lecturer passed water 
through a glass tube, a short portion towards the 
middje of which had been drawn down to a reduced 
diameter. The outlet end of the tube was submerged 
in a glass tank containing water. In the full-bore 
section of the tube, the lecturer explained, the 
pressure in the water was relatively high and the 
velocity relatively low. In the portion of reduced 
bore the pressure was low and the velocity high. 
By adjusting the flow the pressure at the reduced 
section could be made zero and even negative, and, 
as a result of the latter state, the water column could 
be snapped by the tension applied to it. In the 
actual experiment the rupturing of the water column 
was made audible by a noise resembling the “ singing ” 
of a kettle, and was rendered visible by the appearance 
in the second half of the tube and in the water of 
the tank of a white smoke-like cloud. The “smoke,” 
it was éxplained, was really composed of very small 
bubbles of air previously dissolved in ths water and 
liberated under the reduced or negative pressure 
at the restriction. The velocity required to produce 
rupture was stated to be about 50ft. per second at 
normal temperature. As ‘the temperature rose the 
velocity required fell. It was found, however, that 
even at 100 deg. Cent. the water possessed cohesion, 
but, by exterpolation, it had been determined that 
the cohesion should vanish at about 300 deg. Cent. 
One would expect that the cohesion would vanish 
at the critical temperature, and as this temperature 
for water was 350 deg., the agreement of the experi- 
mental result with this expectation was quite good. 
According to a theory of Sir Joseph Larmor, the 
cohesion should vanish at a temperature of twenty- 
seven thirty-seconds of the critical temperature. 
With this theory the 6xperimental result was in almost 
exact agreement. F 








On February 6th the Ministry of Transport asked the 
Associated Chambers of Commerce, the Central Chamber 
of Agriculture, the Mining Association of Great Britain, 
and thé Federation of British Industries to be good enough 
to furnish information as to railway rates and charges, 
particularly as set forth in a questionnaire accompanying 
the letter. The Mansion House Association on ilway 
and Canal Traffic was subsequently also asked. Replies 
have now been received from these bodies, and the Rates 
Advisory Committee of the Ministry is holding a public 
inquiry into the matter on May llth. Under section 
21 (3) of the Ministry of Transport Act, the committee 
has, unless it considers it unnecessary or undesirable, to 
hold a public inquiry and to hear any persons affected. 
No such inquiry was held before the changes were put into 
operation on January 15th because, in the case of such 





general and, uniform, revisions, individual interests were 
not geparately concerned, 
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Letters to the Editor. 


(We do not hold elves resp Se pinions of our 








DEFENCE OF THE OPEN FIRE. 


Sir,—The Fuel Research Board and Dr. Margaret Fishenden 
will be surprised to learn that the open fire is about four times 
more costly in fuel, labour and other points, for a given amount 
of warmth and comfort, then the closed fire. They seem to be 
unaware that the superlative heating economy of the closed 
fire has been demonstrated in practice for over two hundred 
years in Asia, for over one hundred’ years in America, for half a 
century in Western Europe, and for nearly twenty years in 
England, these facts having been known to hundreds of millions 
of users all over the world within that period. The statement in 
favour of open fires issued by the Fuel Research Board is there- 
fore wrongful and misleading, as thousands of homes even in 
Britain can testify. It is an evidence of an appalling ignorance, 
notwithstanding the classification, page 428, column 2, as “‘ the 
scientific point of view.” 

When ‘‘science”’ tilts bull-headed at the incontrovertible 
facts of two centuries’ practical experience, and recommends 
the old grandmother’s open fire, which has survived from the 
time of the Saxons with the sole addition of a damper in the 
chimney, we begin to be bored by “science ” and wish it was 
non-existent. We want facts and knowledge, not tales. Here is 
the most favourable comparison that can be made for the 
“open fire” ina “ modern” grate, relatively to up-to-date 
methods of localised room-heating :— 

£ 6s. d. 
Modern grate, ordinary coal at 43s. 6d. per 

ton, 15 hours per day for 26 weeks .. 5 6 0 
Gas in “ modern ” stove at 4s. 4d. per 1000 

cubic feet, 15 hours daily for 26 weeks 21 5 11 
Electric current, in modern radiator, at 2}d. 

per unit, 15 hours daily for 26 weeks .. 96 13 9 
Slow-combustion, silent-burning, visible-fire, 
portable-room stove, burning continu- 
ously for 26 weeks, with coke at 45s. 10d. 

POR PONE ec. le eee ag -O - 0 

Same stove burning anthracite at 6ls. perton 3 14 8 


The figures relate to rooms of 2592 cubic feet content warmed 
—more or less comfortably according to the system—with the 
outside temperature averaging a few degrees of frost. 

Personally, I find that in a modern grate, with damper closed 
to fin. of its seat, I cannot get the same heat per hour during 
fifteen hours, from one and a-half bucket of anthracite that is 
given off without ¢éffort in a closed stove in every hour during 
the twenty-four hours from a single bucket thracite. In 
my service the closed stove—Smith and Wellstood—is more 
economical than is stated in the above comparison, which there- 
fore favours the open fire by far too much. 

The open fire requires, in addition to the coal, kindling wood 
every day, the labour for lighting and cleaning up grate, the 
labour of cleaning away the soot “colleys” and “ blacks,” 
and the dust which daily settles on the walls, ceiling and articles 
of furniture ; also the tiresome labour of tending and trimming 
the fire throughout the time it is burning. It is a costly and, 
certainly, a filthy method of room-warming. It creates draughts 
and currents of air through all the windows, doors and ventilators. 
The chimney becomes @ powerful draught focus, It roasts the 
shins of the persons “sitting pleasantly round the open fire ” 
and draws the cold shivers down their spines; hence the use of 
draught screens, high-backed armchairs, and, vice versd, fire- 
screens to ward off the direct rays of the fire. This survival of 
Saxon times means much drudgery to the housewife and to the 
maids. It is ineffective and comfortless, as every user of closed 
stoves is aware. The closed stove is a boon and a blessing, and 
brings @ warm, sweet zlimate into a winter atmosphere. It 
warms equably to the farthermost corners of the rooms, and 
saves the time “ pleasantly sitting round the fire.” The studious 
editor and professor can be left the whole day long without 
interruptions by servants, who otherwise would enter to attend 
and trim an open fire. It does not throw sparks, and the wooliest 
rugs are safe in front of it all through the long winter night, 
during which it continues to heat the walls and the whole fabric 
of the house in which it is installed. ° 

“What a delightful atmosphere!” ‘‘ What a comfort!” 
are the exclamations that are regularly drawn from those who 
have never willingly used any other system for the last twenty 
years. Altogether—fuel, wood, labour, cleansing, &c.— it costs 
about one-fourth less than open fires. Even at equal costs, it 
would still be the favourite. The system is essentially that 
described in ‘‘ Robinson Crusoe,” by Daniel Defoe, in 1720—or 
200 years ago—when Robinson Crusoe, staying at “‘ Tobolsk, 
the capital of Siberia,” is made to say: “‘ As to a warm house, I 
must confess I greatly dislike our way in England of making 
fires in every room of the house in open chimneys, which, when 
the fire was out, kept the air in the room as cold as the climate.” 
So he ordered a chimney to be built like a furnace, in the walls, 
heating all six rooms of his apartment simultaneously, ‘‘ but 
no fire seen: like as they heat the bagnios in England.” Just 
a hundred years later, 1820, that typical “ John Bull,” William 
Cobbett, published his “Rural Rides,” in which he so often 
praises his imported ‘ American fireplace,” when he speaks of 
the numerous discomforts of the open grate, which we all— 
omitting the Fuel Research Board—know too well. We find 
these stoves throughout Russia, Central Europe, Switzerland, 
Italy, France, and the United States, made in metal or else 
built of ceramic tiles and of monumental proportions. The 
latter burn briquettes, slack, lignite, or practically any slow- 
burning fuel. Their economy is marvellous to the most. experi- 
enced of heating engineers—see THe ENGINEER, October 13th, 
1905, page 354, foot of column 2—although still much above the 
cost for heat supplied by a public central heating station. 

The form of small, portable, heating stove, on castors, as now 
generally used in the severe winter climates of France and North 
Italy, is known as the Chouberski or “Salamander.” In this 
country they have of the last few years:-become so popular with 
railway companies, shopkeepers and private ,house-dwellers 
that their name is legion. There are even the “ Highgate,” 
“ Enfield,” and ‘ Finchley” stoves! In the national interest 
the Fuel Research Board might now profitably attend lectures on 





—we cannot cite Paris as a paragon any longer. But the per- 
nicious statements of the Fuel Research Board should, I think, 
be at once suppressed by the Government in the public interest. 
Before “science,” we want common sense and some knowledge 
of worldly facts. 


April 26th. " CHartes R. Kina. 


THE THEORY OF TIDAL POWER. 


Sm,—M. Caufourier’s article from Le Genie Civil was interest- 
ing to me, and whilst not able to follow him completely through 
the want of a knowledge of the differential calculus, it appears 
to me that, like a good many others, he has made tacit assump- 
tions which largely vitiate the value of strictly mathematical 
treatment. 

I will put forward as a basis two postulates :— 

(a) The total energy that is at our disposal is represented by 
the weight of water in the basin raised through half the height 
of one tide when the bottom of the basin is at the level of the 
ebb slack, and, if above this level, the only result is to reduce 
the energy on the flood and increase it on the ebb tide. Twice 
this energy is that given on one tidal cycle. 

(b) With the ideal basin, apparently assumed by M. Caufourier 
and others, viz., a flat bottom and vertical sides, the rate of 
development of energy, i.c., “power,” is determined by the 
tate at which the tide rises. In other cases, those in which the 
bottom is not flat nor the sides veriical, the rate of development 
is also controlled by the volume of the basin available to receive 
the water passing through the sluices, and which if too great 
reduces the “ head ” available on our turbines. 

It must not be forgotten that what we are really doing is to 
harness the moon, our basin being merely a part of the machin- 
ery we construct to render the moon’s energy available. Thus 
the moon raises the water of the sea during a limited time, the 
volume of the basin being a quantity meter of this energy, and 
during this time.we have completely to fill the basin or lose 
energy on the ebb. Thus we may have a considerable power for 
& short time, provided that we can design turbines or other 
machines to utilise a variable head, and at the cost of increase 
of the dead points of slack water, flood and ebb, when we have 
to wait until the sea outside has fallen or risen sufficiently to 
give the 'y head to produce the rapid flow corresponding 
to the great power. 

But since this increased “dead” period is represented by 
height and volume of the tidal wave, we lose part of the available 
energy. We suffer a further loss by the fact that we cannot 
design a turbine to work at equal efficiency on variable head and 
constant speed as compared with one working on constant head. 

It is obvious that the average rate of flow during flood tide 
must be such as will completely fill the basin which will feed the 
turbines and empty the basin during ebb. It follows therefore 
that using a natural basin in which the volume per unit height 
is not constant, we have to equate the flow at any part of the 
tidal wave to the volume of the basin at that time, and in case 
of infraction of this rule we have as a penalty a variable head 
with corresponding losses. 

These considerations seem to point to turbines designed for e 
low head as the best for our purpose, since we reduce the idle 
period, and also reduce the probable variations of head. As a 
ready practical method of regulation of flow, I suggest a suitable 
number of simple turbines, with no more than the simplest 
hand-operated control, Since each turbine and its generator 





‘would always work at full load—or none, when shut down—no 


governor is required. The flow required being known, a suitable 
number of sluices would be opened and the generators set to 
work to something less than the required flow. 

In addition to these simple turbines, one or more wou!d be 
provided, say, of the Francis type, and provided with mecha- 
nical governors controlling their sluices in the ordinary manner. 
These turbines would be controlled by floats acting on the 
electrical side, say, by varying the excitation and thus the load’ 
the mechanical governor doing the actual work on the turbine 
sluices and following the changes of load as usual. Thus the flow 
would be a reflection of the “head.” Too small a flow tending 
to increase head would be answered by increased generator 
excitation, and vice versa. 

The limit of regulation having been reached and the governing 
machine of the power-house being either under full or no-load, 
would be met by the opening up of a new or closing down of an 
ungoverned set. Obviously the fact that the power developed 
is governed by the tide renders tide power-houses of less value 
for general electric supply, since the power is developed definitely 
by lunar time whilst men usually work by solar time, Storage of 
energy in batteries or other means is therefore the only means by 
which any unutilised power can be saved. This is not necessarily 
a large part of the output, since on any considerable supply 
system quite a large night load would be required for street and 
other lighting and night power demand, 


Angmering, April 25th. Gro. T. Parpoe. 





STEAM BOILER EFFICIENCY. 


Sir,—My attention has been drawn to the letter of Mr. James 
Dunlop in your issue of April 23rd. Mr. Dunlop is labouring 
under some considerable delusions. I have made tests on about 
500 steam plants—not boilers—corresponding to about 2000 
boilers. The net working efficiency of 60 per cent. applies to 
250 of the plants, but the figure for the 500 plants is probably 
not much different. The coal bill of these 500 boiler plants is 
probably about 5,000,000 tons per annum, and the saving to 
be obtained on these plants, as Mr. Dunlop states, is, say, 20 per 
cent., that is, 1,000,000 per annum. 

Mr. Dunlop states the reason why the owners of these boilers 
do not obtain ‘this saving is “because their boilers are being 
operated within 2-3 per cent. of the maximum thermal 
efficiency possible at the outputs these boilers are required_to 
give. No man ever increased the thermal efficiency of a steam 
boiler by i ing its output.” What this means, I am at a 
loss to understand. 

On the 500 plants expressed as standard 30ft. by 8ft. ‘‘ Lanca- 
shire ” boilers, the average evaporation is 6000 lb. per hour on 
water at, say, 100 deg. Fah. This is very much below the rated 
capacity of the boilers, and what is possible by modern scientific 
methods of working. On average coal this evaporation could 
be raised to, say, 8500 1b. per hour, whilst still retaining the 
highest efficiency. These boilers are not being operated within 














ect ical house heating, and start to know ething. Its 
members should be shown the clear London early-morning atmo- 
sphere, after a heavy rain during the night, and which prevails 
until millions of chimneys begin to spout out smoke from their 
open grates, and “dear, filthy, old London ” becomes gradually 
enwrapped in the dense pall of smoke from those open fires. 
With glosed stoves, London might be made as clean ag Dresden 





2.3 per cent. of the maximum thermal efficiency possible 
at the given outputs, nor even within 20 to 30 per cent. Except 
in abnormal circumstances, a boiler plant worked on proper 
lines will give a high efficiency at any output, and the output has 
nothing to do with the efficiency. 

A “Lancashire” bojler, 30ft, by 8ft,, with suitable econo- 


misers and superheaters will, with average coal, ran on 75 per 
cent. net working efficiency with any evaporation from 1000 Ib. 
to 9000 Ib. per hour. If the boiler is heavily forced, say, 10,000 Ib. 
to 12,000 Ib. per hour, then. of course the efficiency will drop. 
It is obvious that no one has ever increased the thermal efficiency 
of a boiler merely by increasing its output, and I have never 
heard of anyone neakiog su¢h a statément. There is no “ leger- 
demain ”’ about scientific control, and it is only the application 
of common sense to the working of boiler plants. Common sense, 
however, seems to be a scarce commodity in this connection. 
Manchester, April 26th. D. Brown1ie, 





INFLUENCE AND PROGRESS: 


Str,—When the “ Civils ” Bill is in its final form, it is to be 
hoped a clause will be found therein making promotion by 
influence ’’ more’ difficult in the profession than at present 
—a definition of the term is here superfluous, and I am sorry to 
say too well known. Also, another giving an incentive to men to 
become “ qualified ’”*—-very little exists at the present. 

It is to be regretted the habit of using ‘‘ influence” and not 
“ability” as a means to pr tion in the profession is so pre- 
valent, and I think the present moment is most opportune for 

Itering this pernicious state of affairs, An able man, without 


“oe 


“ influence,”” at the present time can only be termed fortunate 
if he happens to rise or his ie Ash outstanding that it 
eannot be eclipsed by ‘‘infitence.”” ry qualified man should 
be given equal opportainity.to rise from the board to the highest 
position on the score of ability only ; 2lso évery inducement 
‘should be extended by those in power to make this attainable. 
No dissatisfaction could then creep in, bécause “ability ” would 
be the “ natural selector.” Li if . 

The Ministry of Transport, by virtue of the position it holds 
with regard to the railways, which ¢ollectively are the greatest 
semployers of engi in the country, should be able to doa 
} great deal to the benefit of the profession, by setting the example 
of insisting on the encouragement of the able qualified man in 
their domain to aspire to the high positions ‘and see he obtains 
every facility for so doing, with &.reasonable degree of success. 
If this were done by such an influential body, I feel sure it would 
be the means of causing the lesser employers of engineers 
quickly to fall into line. 

April 26th, Beta. 
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A Centrifugal Pump for Handling 
Tree Stumps. 


In the process of cutting a new canal to drain low-lying 
land near New Orleans, some very difficult. material has 
had to be excavated, and the work has entailed consider- 
able alterations to the dredgers employed. The canal, 
which is 150ft. wide by 30ft. deep below low water, crosses 
a level tract of land covered, at one time, by cypress trees. 
At the time the work was begun there was a fresh growth 
of young trees, while test pits showed that they were 
underlaid by a great oe ess stumps which had 
fallen and sunk in the morass:  Mition dredgers, with 
rotary cutters, were put to work on this material, but, as 
was to be expected, quickly clogged up with stumps and 
roots, and were. stopped on this account for, over 25 per 
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DREDGER PUMP IMPELLER 


cent. of the working hours. After various e ients had 
been tried, a new impeller for the pump of one of the 
dredgers was designed by Mr. A. B. Wood, the mechanical 
engineer to the Sewerage and Water Board. 

This impeller, of which we give a sketch, prepared from 
a_photograph in the Journal of the American Society of 
Mechanical Engineers, follows somewhat on the lines of 
the primitive centrifugal pump formed of two bent radial 
tubes. There are only two impellers, shaped like the 
pattern on a Paisley shawl, with the result that the passages 
through the pump have very easy curves and will permit 
the passage of large solid bodies with the water. 

The dredgér on which this impeller was-tried had a 
suction branch 22in. in diameter and an 80in. impeller. 
Both these dimensions were retained in the alterations, 
and the plant in unaltered. When the new pump 
was put to work, the output of the dredger was in- 
creased by about three times during the time when it 
was actually excavating, while the delays caused by 
clogging of the suction were reduced by one half. The 
average excavation amounted to 445 cubic yards per hour, 
and it appears from some results of tests in the paper that 
the efficiency of the pump and engine was of the order of 
43 per cent., while a photograph of some of the material 
discharged by the dredger s ts that it can handle tree 
stumps up to about 5ft. long by 1Sin. in diametér. 
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WERKSPOOR-DIESEL ENGINES FOR THE SALERNO 


(For description see opposite page) 
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The Werkspoor Engine. 


Wirn_ the exception of a comparatively short note 
about the motor ship Poseidon, a vessel of about only 





| overhauled at leisure, and in its turn be used as the stand-by 
| pump, The level is kept constant in the tank in a very 
| ingenious manner, the receiver being hung on a balance 
| arm, and itself acting as a sort of float, which falls when 
| the fuel reaches a pre-determined level and holds up the 

suction valves of the pump so that no more oil is delivered. 





FIG. 1—ONE SET OF ENGINES FOR THE SALERNO 


450 horse-power, in 1915, we have not been able to give 
any information to our readers as to the progress and 
design in the Diesel engines of Werkspoor (the Neder- 
landsche Fabriek), of Amsterdam, since our full descrip- 
tion of ‘the engines of the Juno in 1912. It is hardly 
necessary to say that this neglect is not due to any want 
of appreciation on our part of an engine which we have 
always held to be in the very first flight of marine Diesei 
engines. . The well-worn plea of the war does in this 
instance provide a genuine excuse, as, dur-ng its course, 
the firm. was very greatly hampered by the great. diffi- 
culty whieh it exper.enced in importing materials. .We 
are happy to be able now to give particulars of tho firm’s 
recen > work. 

In the current design exactly the same arrangement 
is adopted as in the case of the Juno—described in our 
issue of November 22nd, 1912—<cast iron columns at the 
back to take the side thrust, with steel columns front and 
back to take the reaction of the combustion pressures 
and transmit it direct to the bed-plate and so relieve 
the cylinder liners ef tensional stresses, with diagonal 
rods to give lateral stiffness. In the case of a twin-screw 


boat—which, after ‘all, covers a «very. considerable pro- | 
portion of the installations of, theses engines—the two | 


engines are tied together by cross girders, which, of course, 
makes a very stiff form of construction, 


We may perhaps remind our readers that in the cylinder | 


construction, the cover is-cast integral with the liner—as 


shown in the drawing on page 445—three of these cylinder | 


In practice a constant level is maintained, and the level 
only falls unduly if something goes wrong with the pump. 


| This is indicated by the ringing of a bell to draw the 


attention of the engineer to the failure, and continued 
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The pistons are water-cooled with salt water by means 
of @ series of dippers on the vertical pipe attached to the 
piston, whereby water is lifted without pressure and 
without mechanical contact between the parte, so that 
want of alignment is immaterial. We are also much 
interested to see that forced lubrication has once again 
been adopted in these engines, after having been used on 
the first Werkspoor-engined motor ship Vulcanus and 
abandoned, and the ine is now completely enclosed 
by @ series of oil-tight steel cover plates, the lower ones 
being easily removable to give access to the working parts, 


The chief alteration in the design is in the reversing 
gear, and here we cannot refrain from expressing our 
admiration, both for the boldness and for the ingenuity 
of the designer. There is now only a si cam shaft 
in place of the two complete cam shafts and their shifting 
gear, of the original design. This cam shaft has two cams 
fixed upon it for each valve, and is only subject to the 
usual rotary motion. It is not required to slide or rotate 
for purposes of reversing. We may here interpolate the 
remark that the old well-tried plan of the four long coup- 
ling rods always in tension is still used for driving the 
cam shaft, a plan which we suggested in the case of the 
Vulcanus seemed to be on the right lines as offering to the 
engineer the sort of apparatus with which he was familiar 
for of overhaul, and therefore more likely to 
stand the test of time, than the skew gearing adopted by 
| continental Diesel engine builders with no marine ex- 
perience, 
| The essence of the reversing arrangement lies in the 
| method of mounting the valve rockers. These rockers, 
| instead of being simply pivoted on a short piece of shaft 
for each cylinder, are now mounted on a rocker shaft, 

which is continuous for the whole length of the engine 
| and capable of rotation through 180 deg.,.and it is this 
| rotation that gives reversal without any other special 
fe orgmge To bring about reversal, each rocker is 





mounted on an excentric attached to the shaft, the centre 
| of which is not parallel with the axis of the shaft—as 
| shown in Fig. 2—so that when the shaft is rotated the 
|-rocker is slewed round, and the ends moved laterally in 
}opposite directions. The effect is that the first rotation 
| of the shaft lifts the roller off the cam—as can be seen in 
Fig. 4—the subsequent movement transferring it sideways 
| to the astern cam close alongside—as shown in Fig. 5. 
| The rotation of the shaft is obtained from a little com- 
| pressed air engine and a rack and pinion, and the whole 
| idea is simplicity itself; in fact, the only extra part 
| required for reversing is the continuous rocker shaft 
| instead of the several short pieces and the reversing 
| engine. 

It will be realised that as the roller ends of the rockers 
move sideways, so the opposite end will be moved out of 
range of the valve tappet, and this movement is allowed 
| for by fitting an extra adjustable tappet screw on the 

other end of the rocker—shown in Fig. 2. The roller is 
so fitted on the rocker that its axis is parallel to the axis 
of the cam shaft when in the ahead position, but at a 
slight angle to it when in the astern position, though, as 
the amount of astern running is so small, this is immaterial. 
| It is quite the simplest reversing gear we have come across. 


We understand that the guaranteed fuel consumption 
| has now come down to 0.33 Ib. per indicated horse-power 
| per hour, and as this is a guarantee, we can well believe 
| that the consumption in actual practice is a very low one, 
certainly very much less than that which.we assumed in 
a leading article a short time ago, when we made a com- 
parison of the costs of running coal burning and internal 
combustion engined ships on a trip to y and ‘back. 

comparison is therefore really even more in favour of 

the latter than we made out. 
It is hardly necessary to say that the Werkspoor Com- 
pany is extremely full of work, no less than sixteen motor 


Camshaft 


Ahead position 











In réversing t 








hil 


units being inserted in a cast,iron box or tank, which con. | 


stitutes the water jacket and at the same time forms a 
girder which must give great fore and aft stiffness, while 
the steel. vertical columns pass right up through . this 
box and so relieve it of tensional stresses. The lower. end 


of the liner is still made separate to. facilitate the taking | 


out of the piston from below and. the inspection; of the 
piston ri 
It is quite interesting to see what. a lot of the features 


of the 1912 engines, which were quite peculiar to the | 
Werkspogor. design, have proved. their utility and reliability | 
in the severe, proving-house of. eight.. years. of sea service, | 


and are, in consequence repeated in the latest engine. 
For instanee, the fuel supply to the fuel valves, which we 


fully deseribed in our article on the Juno, is still used, and | 


is of such interest that a few details will bear repetition. 
There is only a single fuel pump. per engine. It is cut out 
of the solid, has steel balls, runs at, half engine speed, and 


pumps into a reservoir instead of delivering direct to the | 
fuel valves... The reservoir is open at the top to blast air | 


pressure, and from it the fuel passes through a throttle 
valve and a distributing box.to the fuel valves... In the 
event of the failure of the pump, there would still be 
enough fuel under pressure in thetank to keep the engines 
running for long enough to. enable the reserve pum 

to be put into action, and the faulty pump could then. be 











neglect on his part to pay attention causes the engine to 
slow down. It is satisfactory to learn that a device which 
sounds almost too clever, actually works well in practice 


and is found worth while. ° 


/ engine from ahead to 
astern this shaft is revolved thrcughl@0 degrees 
| 


Note. For the sake of clearness the 
Slant of the lever is exzgereted. 
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_ Old Design. — 




















FIG, 2—REVERSING GEAR 


ships being under construction, most of them with twin 
screws. One of these, the Salerno, is illustrated in Fig. 3, 
and is a ship of 6700 tons deadweight, with engines of 
| 2800 indicated horse-power, with all the auxiliaries, 
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winches, steering gear, &c¢., driven by electricity provided 


by enclosed Diesel engines—asishown, in the two views on} PROTECTION OF WOODEN BRIDGES FROM FIRE 





page’ 450. . The largest engine under, construction is one 


| 

| is a source of a large amount of the trouble ; 

| _ (c) That special plates; be provided, f6r the; dilinping of 
cinders and ashes, and grates are not to be shaken down 


with six cylinders, 670 mm: diameter. by 1200.mm. stroke, Tr is said that practically 90 per cent. of the fires in | except at safe points ; 
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FIG. 3—THE DIESEL-ENGINE SHIP SALERNO 


which gives 2150 indicated horse-power at full load..! wooden bridges and. trestles of railways are caused by (d), That, all combustible refuse, such as dry leaves, dead 


Principal Oimensions 


een PR 4499 MBTGLe 
4 (S82: 8 
d te Upper Deck 777 Wang 
Ming * Deck of Long. Erect, (038 M-Salt 
Ovess Registered Tonnage 390774 
Nett” , » 239547 


of Erections 





and around all wooden bridges 


= 


‘Two of these sets are to be fitted in a ship of 10,000 tons , sparks from leeemotives. In order to prevent these fires grass, weeds, brush and rubbish, be cleared away from 


deadweight now under construction. This company is, | being so general a report was submitted at poo nse 


in fact, piling up such a mass of invaluable experience, | meeting of +the Railway Fire Protective 


both of the building and running of Diesel engines, that | from which the following recommendations are extracted | rails, be covered w 


it will have a long lead ever any firm in this country, and | by the Canadian Engineer. The report urges :— 

















FIG. 4—MID-GEAR ROLLERS CLEAR OF CAMS 
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FIG. 5—AHEAD GEAR ROLLERS REPLACED ON CAMS 


we ‘should like to see more than a single firm here with its | .(a),,That. effective. spark screens be provided in the 
order, books, not only as; full as. those-of .Werkspoor, but | front end of all locomotives and carefully maintained ; 

as far on, towards completion. of those, orders—which isa | (6) That ashpans and grates be made tight and kept in 
very different thing. | good working order, as the dropping of hot coals or ashes 


. (e) That. the ‘of all wooden bridges, between the 

‘ ‘No. 22 galvanised iron, to prevent 

from setting fire to the structure should they be 
from the locomotive ; 


can be applied at a cost no renter than that of ordinary 
| paint ; 
| _(g) That one water barrel and one pail be provided for 
| all wooden ‘bridges of & length of 50ft. or less, and two 
| water barrels and two pails, one to each barrel, be pro- 
| vided for all bridges the length of which is more than 
| 5Oft. to a length of 150ft.,.and one water barrel and 
| one pail be provided for each additional 150ft.; 
|  (h) That where a@ bridge requires one or two barrels and 
| pails, the same are to be placed at the ends of the bridge, 
placed at proper clearance from the line and buried in the 
| ground to within 6in. of the top, and where barrels and 
| pails are arranged in the middle of the bridge ‘they are 
to be given a proper clearance from the’ rails, while the 
top of the barrel is to be fitted with a wood or iron cover. 
In the past great difficulty has been experienced in 
keeping pails intact with the water barrels, especially 
| where galvanised iron pails or fire buckets have been used, 
the latter being invariably missing when wanted, and it is 
therefore recommended :—({(j) That a square’ wooden 
bucket be provided and that it be suspended in the water 
inside of the barrel. 
As a further means of extinguishing the blaze, it is 
recommended :—(k) that all: locomotives be equipped 
with fire-fighting apparatus. 











Books of Reference. 


“The Practical: Engineer” Electrical Pocket Book and 
| Diary for 1920. London: The Technical Publishing Com- 
| pany, Limited, 1, “Gough-square, Fleet-street;° E.C. 4. 
| Price 1s. 6d. net and 2s. neti—We. have just received the 
| new edition of this pocket book, which’ is'the twenty-first 
| annual issue,” ‘A’ Buyers’ Guide in French, Spanish, and 
| Russian is included, “The book, which now consists of 
| over 600 pages,’ has’ ‘been reviséd, and much additional 
| information is to be found in it; whilst the many diagrams 
and tables which are included add materially to its useful - 
| néss as a work of réference. Special sections are ¢on- 
| tributed by Mr:°W.Hanby on “ Electric’ Furnaces ” and 
| ““ Electric Pyrometers.”” The inclusion of notes on the 
| new Patent Act is a good feature. 


| The South and East African Year-book and Guide for 1920. 
| Edited by A.’ Samier Brown and G. Gordon Brown for 
| the Union-Castle Mail Steamship Company, Limited,'3 and 
4, Fenchurch-street, E.C.'3. London: Sampson: ‘Low, 
Marston ‘and Co., Limited. Price ‘2s. 6d:, by post 3s.— 
This guide book, which ‘is in its twenty-sixth edition, has 
been thoroughly ‘revised ‘and ‘contains over’ 700 pages of 
closely cotidensed information’ The twenty-four coloured 
maps help the’ reader ¢onsiderably ‘in ‘understanding the 
lie of the country.’ ‘Not only is the business man provided 
for in this guide book; but the tourist is also well catered 
for. Furthermore, much valuable information is imparted 
to the ex-Service man who ‘désires to settle down in‘Africa. 
The section on ‘South-West’ Africa—formerly ‘Gefman 
South-West’ Africa—has‘Been re-written and the. possi- 
bilities of developments in’ that area are lucidly expounded. 
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Railway ‘Matters. 





lr was stated recently in the prosecution of a case for 
fraudulent travelling that in 1913 the number of such 
prosecutions—presumably by, all the British railways— 
was 3000, in 1918 it was 3639, and last year 3457. 


Ix view of the consolidation by the North-Eastern 
Railway Company of its w facilities at 
Darlington, some concern is being felt in York as to the 
transfer of families from that city, Sir A. Kaye Butter- 
worth, the general miinager, has, however, written to the 
Lord Mayor saying that there will be comparatively few 
such removals. 

THE plication for a light railway between the Castner- 
Kellner Company’s works at Weston Point and the London 
and North-Western main line at Runcorn has been 
approved by the Light Railway Commission on condition 
that it be made suitable for carrying passengers. The 
railway will be constructed at the cost ” the Castner- 
Kellner Company. 

Wuttst the North Staffordshire Reilwiny Com ny is not 
following the example of the South-Eastern aad Chatheg 
and ‘aking all compartments except those labelled “ Non: 


smoking ” into smoking compartments, it is making three 
compartments out of every five into sm -gompart- 
ments. The Lancashire’ ‘and Yorkshire has increased 
its smo 


ition, but h 


ANSWERING ” ac uestion or 


pointed out a - ; 
London and . ; 


9 real yee: di 
‘ ‘stop destroyed, a .in the rear 
fell into the street. 
ie tip ewured at 8 ey no one was about, 
and there were no personal injuries 
THe Minister of ¢ stated in the House of 
ne on April 26th the Government had con- 
ili oo. Stee la Committee on pin 
r 
men ea thiehonted Fy Centea frat 
reco ons in regard to finan 
and cae ae ciel ae authority ta the ditastuiente 
of State and te the authorities were involved. These 
| and were receiving, close 
gh haga February 20th, the suggestion 
os a arising out of the 
collisibl near Paomer Seat Central Railway, on January 
Ist, that first-aid equipment be carried on all passenger 
trains. This suggestion has now received the support 
of Colonel Pringle, who has made the recommendation 
in his report on the accident. That such equipment 
should be provided was advocated by the same officer 
in his report on the Ais Gilk collision of September, 1913. 


Tx London and South-Western Co y has inaugu- 
rated a series of lectures on “Si soul Telegraph 
Work,” whieh it is hoped may develop into a school of 
instruction. ‘The first series of lectures is being a i 
Mr. W. J. Thorrowgood, the company’s telegraph an 
signal superintendent, who, in his first lecture, gave ; 
general outline of the scheme. He stated that a box 
had been fitted up in the yard with the various instru- 
ments available for any of the staff to experiment with, 
and he would be at their service to explain any point. 


A Goop story.of Government administration was told 
by Sir Frederick Banbury, the chairman of the Great 
Northern Railway, in the debate on April 15th on the vote 
of me Ministry of  pladdion The railway company had 
built a tem: tform of sleepers which was no 
longer Boone. en hostilities ceased. As the = 
would be very useful for maintenance purposes, 
Disposals Board was asked to release them. Not until 
a fortnight ago was a reply received, and then it was to 
the effect that a committee ‘would be set up to consider 
the matter. 

Ir was stated in the newspapers recently that the “ first 
private special since hee coramencement of the war” had 
been run by the . “Brighton and South Coast 










it, “anid 913,*but 9 
only at the end of 1919. ‘Special priority is os given to 
the, construction of 1400 “ bolster” wagons for that 
company. 









of return tickets, transfer tickets, and 4d. fares, the general | 
reased ‘manager estima’ ted that, t) “would be a loss in revenw 
oEdita 00. oe trcbeiee std $46,000 on $s tare nme, 
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Notes and Memoranda. | 





In an article in the Canadian Engineer, Mr. E. B. Smith 
says that experiments on the pressure exerted by concrete 
on the forms into which it is filled have-shown. that the- 
maximum pressure exerted the forms increases as 
the rate of filling increases. At a slow rate of about lft, 
per hour, the pressure is, approximately | lb. per 
inch, but as the rate increases. 


rate. 


per read before the 
Majes Gohewal George Squier, C 
United States Army, stated, agraing Ye 


away with expensive undersea cables and enable messages, 
both telegraphic and voeal, to be transmitted with the 
aid of bare wires laid under the sea or buried in the earth. 
Messages would be transmitted by wien aot ee 
wire used merely as a guide. 

In connection with the ae ado; 
‘| fares during slack hours by 
the following ‘which relate to alternative sug- 
gestions, ate of interest : With regard to the introduction 


£350,000 - 6 A tickeate, _A. further risk of 





% 5 P 3 “of s 
practical shop representatives of firms on widely 
differi natal bone eo would ha’ 
a seamebating On and teens beneficial e on the a8 
ment of the shops, ~ 


A Goop 





| principle the reco: 
Authority for London, sense, tact, patience, 






grt has a cured he “m™m 
inveterate ats 
aiitie dh hia: Meinees demende shai. be shoold enlist his 
workers’ interest in their own welfare. This is not a simple 
task ; it demands the united efforts and careful study of 
welfare worker, employer and employed. 


A pyeumatic scraper for facilitating the work of 
scraping large surfaces to an accurate bearing, made by 
an American firm, is described by the Iron and Coal Trades 


hand, which gripe the valve control, causes the for 
stroke. Slightly releasing the ) é 
return stroke. The length of 
the operator. The rod that earries the blade is 
on a ball-bearing pivot, so” the scraper can be 
turned oyer to utilise the 


beyond this value the | 80mg shi 
pressure increases ee on as tae 0.3 rower of the | . 


graph, that an invention new perfected would y a t 


ion of hans tram | 
County Council, | 


Miscellanea. 


Tue Canadian National Exhibition will be opened in 
Toronto next August. 
A DEPosIT of semi-bituminous coal i is said to have been 
discovered at pattecaane , Canada, 
predicts that ocean- 


River in about twenty 









mtly placed orders for the 
; vessels. One of these, a sea-going 
tons, will be constructed by British ship- 





















Fottowine the lead of other institutions, it has now 
been. mie ease by the Council of the Institution of Auto- 
Engineers that women may be admitted to the 

r they possess the necessary 
1e : of membership, and 
ied in any way from 


» Institute of Industrial 
» S.W. 1, was held 


ches of Giezy. 
rg Institute a series 













, additional cost of ant s 
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t ks results will 


oie a contraption on 
_be:new to the water and to 
ka lady. ” 


. vote of £4000 for the survey of 













The wise employer knows that the to the h 


a a a 


‘ steam or electric ’ Me io tml the vote was 
t was for an 


Tas-development of the Grand Falls on the St. John 
River; the greatest water power in Eastern Canada, is, 
according to Canada, near at hand, and is likely to embrace 
@ proposition to include the taking over of the extensive 
timber lands of the New Brunswick Railway Land Com- 
pany, Limited. The Grand Falls are at present under 
leas? to a syndicate which has been controlled by the 
ternational Paper Company interest and the estate of 
= re carne ne ml comb lee 
c ; t exten 
00 has. earried on in a bond fide 
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The pulleys were’then dressed 
oil until all traces of the tool marks were 


was materially increased, but the belt cou 
pee without difficulty with rgb as as 10 per cent., 
the carrying capacity of the p was 


Tiednoed. 


AT a recent paves <! of the Engineers’ Society of Western 
Pennsylvania, Mr. T Lynch, research engineer, West- 
inghouse i ah Manufactaring Company, East 
urgh, described some of the — os 







ign firms oe er ae. 
services. a ich yb rtd in woring 0 


nd Fac ones Saieans Gee by the Anglo- nas and 


THE circumstances of an explosion which. ‘ooourred on 


| the steamship Willaston were rather unusual. “Parts of 


' two comb chambers of the port boiler, in the vieinity 


greatly of the oon it: inlet, appear to have become over- 


two uts holding & 
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on Babbitt metals, saying that he B 


every kettle of 3000 lb. of Babbitt metal 
en very ot of 300 ib of Bab roca made his h 
numeral, was, he said, —_ saie to use the 
having this hardness, other being ec 








tion. Sup ila taile and side posts rotted out, owing to 
contact with the earth: The, nails ;pulled through this 
decayed wood, and allowed the side of the flume to collapse. 


tests 






















-bered -t! -pursui 

their studies, ned it is evident "that they were a little pre- 
mature in entering for this examination. They will be 
entitled to sit again, 
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Ropertson-Weir. —At the Barclay Church, Edinburgh, on 
the 24th April, by the Rev. K. Sangster Anderson, D,D., 
assisted by Rev. W. Guthrie Law, of Guthrie Parish, 
James Robertson (late of Accra), Superintending Telegraph 
Engineer Nigeria, to Elizabeth Duncan, second daughter 
of Major Thomas D. Weir (late R.E.), M.B.E., M. Inst. C.E.* 
Gold Railways (formerly of Caracas and Iqu‘que’, of 
6, Plewlands-terrace, Edinbu'gh. 
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Shock and Fatigue. 


Anyone who does not realise the very great slow- 
ness with which new ideas and principles become 
incorporated with engineering practice would un- 
doubtedly suppose that the researches of the last 
thirty years on the effects and mechanism of fatigue 
and shock would by this time have led to established 
practice with regard to those designs in which stresses 
of that character have to be met. Yet this is still far 
from being the case, and recent discussions both on 
the choice of steels for automobile parts and on steels 
for turbine construction have served to show that 
there is no real unanimity, either as to the tests to be 
applied to the materials or the interpretation to be 
put upon their results when they have been applied. 
In France, Monsieur Fremont has even made an 
attempt to undermine the “ Wohler Law,” but it is 
doubtful that his attempt to discredit researches, 
apparently mainly because they were the work of 
Germans, will meet with much sympathy. 

The general principle is no doubt widely recog- 
nised, as regards fatigue at all events, that a construc- 
tional part will survive an indefinite number of appli- 
cations of an alternating or “ repetition” stress 
provided that the actual stress in the material nowhere 


addressed | exceeds the ‘‘ true ” elastic limit. But in the applica- 


tion of this principle there are two main difficulties ; 
the first is to know the real limits of the stresses likely 
to arise and the second to know what is the “true ” 
elastic limit. Taking the second point first ; it is not 
yet as widely and fully understood as it needs to be, 
that the ordinary tensile test. furnishes no adequate 
guide. The “yield point,” which is often. vaguely 
confused with the “ elastic limit,” has no simple or 
direct connection with the safe limit of alternating 
stresses, and even if the refinements of the extenso- 
meter are added, no reliable figure can be obtained, 
since the elastic limit found by the extensometer in a 
tensile test may depend upon conditions which do not 
materially affect resistance to fatigue. The only 
alternative, therefore, is to determine the real “‘ safe 
range ” under alternating stress. Seeing how simple 
and direct is the “‘ Wohler ”’ test, in which a test bar 
is rapidly rotated while under load as a cantilever, 
itis surprising that it is not more widely adopted. 
The reason is perhaps to be found in the desire of 
those arranging a scheme of testing to provide a 
method which will give an indication of what is 
vaguely regarded as the power of resisting “‘ shock ” 
as well as the resistance to steadily alternating 
stresses. It is this desire, which is based on a mis- 
conception, which has led to the introduction of a 
whole series of tests, all of which are more or less 
unsatisfactory, because they endeavour to measure. 
some complex combination of properties instead ‘of 
being devised to deal with one fundamental property: 
at a time, It is, of course, quite true that the 
* Wohler ” test. gives no indication of the ductility 


| or Jack of ductility of the material ; a brittle, high- 

| phosphorus steel may give an excellent result under. 
| the simple alternating stress test. That fact, however, | | 
| does not condemin the test, but. merely emphasises | 
.| the necessity—obvious enough in any. case—that a 


test for ductility is required in addition to any pure 
fatigue test. The attempt to combine the two sets 
of tests into one merely leads to sets of figures which 
are apt to have very little real meaning. It is, how- 
ever, easier to understand the whole matter if it is 
looked at from the point of view of the manner in 





which material is actually stressed in service. Here 
again there is much confusion of ideas as between true 
fatigue and shock. Take, for example, the crank shaft 
of an internal combustion engine, such as is used in 
an automobile. The iis running stresses, 
which occur once in every revolution during regular 
service, are of the nature of pure alternating stresses, 
and their amount and distribution, may be very 

i arrived at. The reversals of these 
regular 


of thousands. of times during the normal life of a 
crank shaft, and the part can and ought to be designed 
so as to resist them, either indefinitely or, if extreme 
lightness is required, for a known period of service. 
From that point of view it is a knowledge of the safe 
elastic range which is required. But it is admitted 
that these regular stresses are not the only stresses or 
even the most severe stresses to which the part may 
be exposed. A harsh change of gears, for example, 
may throw a sudden and violent stress on the shaft, 
or other incidents of rough usage may bring about the 
same effect. It is obviously very difficult to calculate 
these stresses, and even when the designer has availed 
himself of all the experience of similar parts in past 
service, he must. still allow a considerable margin. 


‘And it is here that the ductility of his material and 


its power to resist shock becomes Of extreme impor- 
tance. The important point, however, is to realise 
that the two sets of properties are entirely distinct 
and that they may even be opposed to one another in 
the sense that increased ductility and shock resistance 
may only be obtainable at the sacrifice of a high safe 
elastic range. However exhaustive the system of 
testing, it will still be for the judgment of the designer 
to balance the relative advantages of various materials 
from this point of view. What it is necessary to bear 
in mind, however, is the fact that the shocks and 
heavy stresses are relatively few in number as com- 
pared with the regular alternating stresses. Taking 
the crank shaft, which serves as a somewhat extreme 
example of this point, the material is called upon to 


resist the ordinary alternating working stresses 


several thousand times a minute ; the heavier shocks 
due to such causes as gear changing only occur, on 
the average, at intervals of many minutes. From the 
point of view of the power of resistance by 
the material, however, we have here an all-important 
difference. A stress: very considerably beyond the 
safe elastic range can still be applied to'a material of 
considerable ductility a very large number of times 
before rupture occurs—if the true safe range is only 
slightly exceeded, several hundred thousand repeti- 
tions may be safely withstood. On the other hand, 
if the regular and rapidly alternating working stress 
exceeds the safe range, failure is bound to result. 

The crank shaft which has served as an example is 
in some respects an extreme case, but it serves to 
illustrate the point, that two distinct properties are 
concerned in the safe working of parts of this kind, and 
that correspondingly our tests should be devised so 
as to furnish definite and distinct information regard- 
ing those two classes’ of properties. A test which 
claims to afford both kinds of information as the result 
of a single experiment is therefore to be looked upon 
with reserve. Curiously enough, the safe clastic range, 
and even‘ the simple “ primitive” elastic limit are 
data which are only rarely at the disposal of the 
designer, who is apt to rely upon either the ultimate 
strength or the yield point as a measure of fatigue 
resistance. Unfortunately, there is no reliable and 
direct relation between them, and it has frequently 
happened—particularly in the case of some very high- 
tensile alloy steels—that the behaviour of a material 
under alternating stresses in service has been very 
disappointing as compared with the results obtained 
from it in the tensile test. As regards ductility and 
power of resisting shock, the ents. test is in rather 
a better position. Elongation and reduction of area 
do undoubtedly furnish indications which are often 
quite reliable. Even they, however, present cases— 
particularly among. special heat-treated steels—in 
which theeresistance-to shock is alarmingly low in 
spite of a good.“ ductility” under. steady tensile 
loading. Although ‘an attempt may be made to explain 
this weakness away by-calling it “ notch brittleness,” 
it is none the less highly necessary that the designer 
should know of it. He eet it may prove to 
be in actual practice, only the experience of service, 
correlated with extensive. records: of tests, can hope 
to demonstrate. hint: ; 


| Blectric Ignition.’ 
| Aursoues the revival, of an old and abandoned 
idea is not at, all unusual, few things appeared more 
improbable at one time than a return to the use of 
coil ignition on motor ears. The results which the 
system gave in the early days of mechanical transport 
were far from ideal, and, naturally enough, there are 
many who, not having forgotten their past experiences, 
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have no very keen ‘desire to see the magneto replaced 
by the spark coil. What the magneto did, at the time 
of its ‘introduction, in’ the way of increasing “the 
reliability of cars has been unequalled by all‘ other 
new contrivances, beneficial as many ‘have proved ; 
but it was not until after the outbreak of the war that 
magnetos were made in appreciable quantities’ in 
this country. Having acquired the art of producing 
these machines and of making them reliable, British 
manufacturers are now faced with the possibility of a 
reduced demand. Coil ignition, some assert, is the 
system of the future, and sooner or later, one enthu- 
siast states, magneto firms will have to close their 
shops and draw the blinds. This opinion is not, of 
course, universal, and may not be worth bothering 
about, but before arriving at a definite conchision in 
respect to the matter it is ‘well to consider the facts. 
Coil ignition, let it be noted, has been applied to a vast 
number of American cars with satisfactory results. 
It offers the advantage of giving a good spark at 
very low engme speed, thus facilitating starting, 
whilst, as the coil is easily constructed, the equipment 
is cheap. The revival of the system is due entirely 
to the use of lighting dynamos which charge the 
accumulators en route, and in the absence of an electric 
lighting outfit coil ignition is not worthy of a moment's 
thought. . : 
Given a good battery, dynamo, and a reliable 
dynamo drive, there is no very obvious reason why a 
coil should not always give a good spark. But when 


an electric starter is fitted in addition to an electric. 


lighting outfit the work which the battery has to 
perform is much more arduous and the possibility of 
trouble seems rather less remote. Though batteries 
have been vastly improved and are much. more 
reliable than those made in the past, lead batteries, 
at any rate, still retain some of their old character- 
istics. They must not yield current after the pressure 
has dropped to a certain value, and they must not 
stand in a discharged condition, Whilst to a great 
extent a lighting dynamo prevents the battery. coming 
to grief owing to over-discharge, the, possibility of the 
battery receiving inadequate or improper treatment, 
especially, when an electric starter is fitted, still 
remains. Unfortunately, all car owners are not elec- 
tricians or even keen students of accumulator makers’ 
instruction books. .Not unfrequently the ba 
receives little, if any more, thought and attention 
than the petrol tank or exhaust pipe, and it is only 
when the lights-fail or the starting motor refuses to 
turn the engine that it is inspected. What is apt t-) 
damage a battery quicker than anything else , however, 
is the repeated and prolonged use of the electric 
starter when there is something wrong with. the 
engine. This action may obviously over discharge the 
cells, and unless the car is taken for a long run 
after this treatment or the accumulator is charged 
from a supply. circuit, sulphating may set in and ruin 
the plates. To make coil ignition a complete suc- 
cess, therefore, either a spare dry battery should 
be carried or use made of a small independent 
ignition accumulator, which, whilst charged by 
the dynamo, is never called upon to start the engine. 
That coil ignition will eventually be fitted to a fair 
number of British-made cars we fully believe, but that 
it will ever completely oust the magneto is highly 
improbable. Many familiar with the system at the 
time of its inception will want a lot of persuading that 
it canbe relied upon, Long experience with the 
magnetofhas$shown that it is a very excellent 
machine, which will. do its duty under al. sorts of 
adverse conditions. Even if all electrically equipped 
pleasure cars were fitted with coil ignition the magneto 
industry would. still survive. Vans, lorries, motor 
bicycles, scooters, and other vehicles, which do not 
as a rule carry lighting dynamos, would still give rise 
to a large demand, not to mention innumerable 
stationary internal combust-on engines. 

The vast amount of magneto work that has’ been) 
done in this country durmg the last’ few years is 
perhaps not generally appreciated. Realming that 


to seeure easy engine starting, a magneto should pro- | sligh 


duce’ a regular series of good sparks at low speeds, 
designers have given this matter special consideration, 
and the latest machines are very satisfactory in this 
respect } but to obtain exactly the same results 
of this kind with a magneto’as can be secured w:th a 


coll will, it seems, always remain impossib!e. The | neg’ 


ability of the coil to give good and regular sparks’ at 
a very low crank shaft speed and the low initial cost 
are the principal advantages of the coil system. 
Reliability is governed very largely by the dynamo 
and battery, which should be well constructed and 
properly installed. The manner in which dynanios 
are fitted to cars is a matter of no small importance 


British-made vehicles, but few apart. from _ belt 
makers can really believe that this is the best drive to 


4 that the Aircraft Disposa, 


| magnetos, five to ten hundred tons of ball bearings 


ttery | other than aeronautical. But the bulk of the stores, 


belt beyond removing» one of theclinks is a frequent 
cause of complaint, yet there does not seem to be any 
tendency on the part of some car builders to provide 
a jockey pulley or other tightening arrangement, 
much Jess to abandon the belt drive altogether. The 
time will undoubtedly arrive, however, when the 
dynamo is in all cases either chain driven or geated 
to the engine, as in the case of many dynamos fitted 
to cars of American manufacture, and on the uni- 
versal adoption of these systems the belt slipping 
trouble so often complained of will be eliminated. and 
general reliability be increased. 


Aircraft Dispesal. 


Iris diffieult, and for many it must be impossible, 
even at this date, adequately to realise the magnitude 
of the effort to produce aeroplanes made m this 
country during the closing year or so of the war. As 


various quarters vast stocks of completed aeroplanes, 
aero-engines, spare parts and: fittings of all kinds, 
and unless one has had an opportunity of inspecting 
a sample collection, the extent to which our effort to 
provide aeroplanes overshot our requirements, as 
it turned out, can hardly be grasped. The statement 
1 Company has taken over 
from the Government ten thousand completed aero- 
planes becomes fully impressive only when we have 
seen the machines—or rather a few of them—strip 

of their wings, tilted on their noses and packed sardine- 
wise in the huge erecting shop of what was once a 
National Aircraft Factory. Thirty thousand com- 
pleted aero-engines cannot be visualised until we 
have inspected some of them stacked three or four 
high, row after row, bay after bay, in shop after shop. 
To these machies and engines we must add several 
spare wings for each aeroplane, eleven or twelve 
sparking plugs per motor, a hundred thousand 


and an immense unnumbered and probably innumer- 
able quantity of instruments and fittings of all kinds. 
The profitable disposal of these stocks of aero-material 
involves as many problems and difficulties as their 
creation. Much of the stuff is capable of being, and 
has already been, put to uses, obvious or ingenious, 


certainly the bulk as regards value, has but one outlet 
before it, its employment for its original purpose in 
the air. It might be thought that wooden parts, 
such as wing frameworks, would at least be disposable 
as firewood, if we could bring ourselves so to employ 
the carefully selected, painfully gathered spruce of 
which they are fabricated. The experiment been 
tried. The material makes excellent firewood—too 
excellent, in fact, on account of its extreme dryness 
—but it has been found that the cost of reducing the 
frameworks to “ produce ” was several times as great 
as the forty shillings per ton which they fetched when 
broken up for burning. The experiment was aban- 
doned, and to-day the wings and the wing frameworks, 
until a use appears for them, are being kept in their 
original form in an atmosphere carefully regulated 
as regards temperature and humidity. 

The illustration we have just given conveys 
a good idea of the problem involved in general 
in the disposal of the surplus stocks. Money 
has to be spent on collecting the material 
into a central depét and upon preserving it there in 
proper conditioa until a purchaser can be found for it, 
and in many cases a purchaser will not be found for 
the stuff until a further sum has been expended in 
effecting repairs or modifying or reducing the material 
to an attractive form. No blame ought to be attached 
to the Government for incurring when it did the 
expense involved in the provision of the aircraft 
material now lying idle in the many depdts and stores 
throughout the country. To have provided ‘less 
would ‘probably have prolonged ‘the war  con- 
siderably, for although much of the material now 
in hand never left our shores, there is not’ the 
test doubt that its existencé and the  cer- 
tainty of its effiployment in the “spring of 1919 
very largely influenced the decision of the Germans 
to ask for an armistice when they did, while its con- 
tinued existence probably exercised a deterrent effect 
upon their ambitions during the protracted peace 
otiations. That the Government has now parted 
with all this material for the sum of a million pounds 
down, together with 50 per cent. of the profits realised 
from its subsequent sale is really, we think, an 
excellent bargain for the State, considering the im- 
portant part which the machines, éngines and spares, 
although so many of them never reached France— 
or Germany—have vg mgt As for the 
Disposal Company, we feel that as a commercial 
organisation under the control of certain gentlemen 
already interested in the aircraft industry, the com- 


avlegacy of that effort there-are-tying idle to-day in 


quickly and. profitably and with Jess danger to the 
established aeroplane and aero-engine manufacturers 
than coulda Government’ Department» But the 
company’s task is a heavy one, technically and com- 
mercially, and if it realises a handsome. profit by its 
transaction the nation asa whole should not grumble. 


Strength of Fabrics. 


Tue ‘work carried out’ by Professor A, J, Turner, 
of the Manchester College ‘of ‘Technology, on the 
strength of fabrics—an- account of which was given 
before the Textile Institute'a few days ago—presents 
features, of interest, to, engineers as. well as_ those 
engaged ‘in the textile trades. When reference i. 

ength of fabrics it-is usually under- 
fing stre but the: investi- 
gation carried out by Professor rt included an 
inquiry into bursting, tearing, and impact strength. 
and these are, 6f course, qualities precise knowledg: 
of which is required by the engineer using textile 
fabrics. In-some »ways' the. bursting test is an idea! 
one for aeroplane, airship, and tyre fabri¢s which have 
to withstand~ pressure; but there are some practical 
difficulties in its arpension, Determinations of 
tearing strength “ate, it need hardly be said, very 
necessary for aircraft fabrics, and constitute, indeed, 
the ultimate basis of selection. On the general ques- 
tion of the testing of textile fabrics it has to be borne 
in mind that while the stress-strain diagram has a 
number of uses, it is limited in application owing 
to the fact that in practice fabrics are subject to 
stress in more than one direction. Experiments have 
therefore been made with stresses applied to the 
warp and the weft at the same time, but sue i “ com- 
pound stress” tests are not sufficiently advanced to do 
more than indicate that they may give quite different 
stress-strain diagrams from those obtained under 
simple stress conditions. For the full result of the 
research the paper itself should be consulted. It 
contains a good deal of information on some of the 
conditions of testing, and indicates the effects of- 
a change of rate of application of load, dimensions 
of specimen and relative humidity at which the tests 
are made. It is shown, for example, that with the 
load applied ‘at 1501b. per inch per minute, 
the value ined from the strength of aeroplane 
linen fabric was 10 per cent. higher than when tested 
at 20 Ib. per inch per minute. Similar results have 
been obtained for cotton fabric. Wound strength and 
rip strength are. shown to be independent, of one 
another, but cotton fabrics. in. general give worse 
résults than silk, linen or-ramie. . It. was the deficiency 
in tearing strength’ of cotton fabries which militated 
against their adoption for aeroplane’ manufacture 
as long as linen was available, and Professor Turner 
reminds us how, by a change in the structure of the 
cotton, the resistance.to.xipping was increased and 
a fabric which was quite satisfactory. 
A further factor in connection with the use of textile 
materials for engineering work is the effect of exposure 
to the weather. The tests made in this connection 
were complicated) by the.fact that the influence of 
humidity on the strength of a weathered fabric is 
quite different from. the effect. on the same fabric 
in an unweathetéd “condition.” Thus, for example, 
a linen fabric which, before weathering, was 50 per 
cent, stronger wet-than-at-a very low humidity, was, 
after ninety days’ exposure, 20 per cent. weaker in 
the wet condition than etqvery low humidity. Cotton 
is better in this t, but silk, notwithstanding 
its high qualities for breaking and tearing strength in 
the unweathered condition, is ee when weathered 
that it is impossible to use it. r interesting points 
are brought out by Professor Turner. Many will be 
mildly surprised at the complexity of the problem 
involved in determining the strength of fabrics, the 
various parts played by different qualities, and the 
manner in which they are modified by the conditions 
in which they are operative. . 1% 











Literature. 

Silvanus Phillips Thompson : His Life and. Letters. 
By J. 8. and H. G. Taompson. London: T. Fisher 
Unwin, Limited. “Price 21s. net. _ 

A Lire that is written, as ay ton eee by a 
wife and , has naturally a four of its own. 
We do Dag ped. broad critical treatment that 
we have a right to expect when the work is entrusted 
to someone less intimately associated with the subject 
of the biography, nor are we surprised that the work 
of the man should be of less interest to the authors 
than the man himself.. 
Silvanus Thompson, we think it must be conceded, 
just missed greatness, He attained a wide popularity 
and was known personally by @ great number of 
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hard worker—one stands amazed at the amount he 
undertook and carried through—and he made several 
useful additions to scientific knowledge, but for some 
reason or another—perhaps because he found it 
difficult to say ‘‘ No” when he was invited to take up 
some new task that appealed to him—-he failed to 
leave so clear a mark on his time as many of his con- 
temporaries; as Crookes, Kelvin, Ramsay, Roentgen, 
and others who were his familiar associates. It was 
as a popular lecturer that he shone most brightly, 
and it was probably in lecturing that he found the 
greatest pleasure.” It is rather tarde wart that a man 
who displayed great ingenuity and inventiveness in 
the preparation of experiments to display before an 
audience, yet failed as an industrial inventor. He 
patented several devices, but we gather that none of 
them were lucrative and few have made, a pase 
mark in seience. _ 
* It was as an expositor that Thompson shones! 
found his feet when quite a y ‘man. as a lecturer. 
at Bristol hi aye AP and he-retained till the end singe 
eminence in that of activity, He had, 
over, the rare ability of of being able ver 
same lueidity, the samhe bet, i —_ 
spoke. His books well kn 
tion, but amongs® wh 
Kelvin must be €8 
of what such he 
delivered to leé 
holds good. In @n 
was mostly bad ané 
attention to style y 
With the bigger i 
did, his wife and daugk 


of it to see it in its right Oe eect: ‘His pains 
are content to linger lovingly over the praise it evoked 
and fill their pages with scraps of letter and cuttings 
from newspapers that pay homage to him who was 
rightly their hero. It must be confessed that their 
affection has sometimes blinded them to the attitude 
of the reader who was not intimate with Silvanus 
Thompson, and who can scarcely be expected to take 
® prolonged interest in these paragraphs from the 
letters of old friends, eminent as those friends were ; 
but whilst the reader will skip many of them, he will 
not begrudge their appearance, since they speak so 
bravely of the love that Thompson inspired in those 
around him. For that is something good to know. 
Parson Adams made far less mark in his calling than 
Thompson in his, and we read about him again and 
again just because he was a lovable person. And so 
we may read in this book about the hero of it. If it 
does not tell us all we want to know about Thomp- 
son’s scientific work, it tells us, sometimes indirectly, 
a great deal about his intimate life and at the same 
time shows us the versatility of the man, his extra- 
ordinary powers of application—he could make 
scientifie diagrams whilst “ Edwin Drood ” was read 
aloud to him—his zeal in whatever he undertook, 
whether it was children’s lectures, University reform, 
X-rays, the lives of the three men—Gilbert, Faraday 
and Kelvin—to whom he was most governs or 
painting ice scenes in water colour. 





Should we attempt to sum up a anus 
Thompson’s life from this biography, we ld say 
that it was compounded of industry and ve ean 


@ combination as one could desire. He was always 
working at something, always making friends with 
somebody, and he gave to one and the other his whole 
heart. The book is.the life of the man rather than the 
life of the scientist, and if it be’taken in that spirit, 















4g and of interpretation, and the of these 
}On the other hand, the ball test beste’ a defin: 


deals with the careful and detailed analysis of the 
factors coshing into play in a Brineli/ test is of _un-, 
doubted value, and ’serves,to throw light upon*the 
relation which that test bears to other tests, such as 
tension and compression; on the other hand, the 
author’s endéavour to establish’ formule and con- 
stants, whereby the results of tensile and compression 
tests can be predicted from a ball-indentation test, 
tend in a direction which is not so desirable. ‘ The 
whole tendency of recent progress in mechanical 
testing, which has developed so much under war 
conditions in this country, lies in the direction of 
suggesting that the simple tensile test is not adequate 
to define the qualities of a material sufficiently for 

requirements of the more stringent kind" 
It is true that there is still some controversy as to\ 
what additional test is required, whether the Charpy. 
or Izod type of notched bar impact test, the repeated 
blow impact test—-sometimes called the Stamton test 
—or the bending tests of the Arnold or Sankey types, 
but there is a considerable amount of 


-| to the need of some such development, in our putin ; 


testing practice. The Italian treatise before us, on 


»|the other hand, endeavours to show how practical 
testing procedure can be rendered still more simple £o., 


—but, we fear, gorrespondingly even still less useful 
arge pe oll the ee 


by the Italian engineer, is 


relation to those properties of a metal which oak 
measured in other tests, but it seems somewhat 
doubtful whether the ingenious analysis contained 
in, the book under review really disentangles these 
somewhat complex relationships sufficiently to justify 
any extensive reliance upon the resulting formule. 
Thus, the author makes it clear that compressive 
strength, resistance to shear and ductility enter into 
the result obtained. This very analysis, however, 
serves to show that the ball test is not @ means of 
measuring in a definite manner any one property or 
constant of a material, but that its indications serve 
only to register @ complex function of a number of 
variables. Now it is a well-recognised principle that 
any test—which, after all, is nothing but a measure- 
ment of some vitally important physical property— 
is precise and definite and reliable in its indications 
in proportion to the exactitude with which it is de- 
signed to isolate and méasure some single, definite 
variable. It is the relatively close conformity of the 
tensile test to this criterion that has given it the pre- 
eminence which it holds and is likely to retain. 
From this point of view the ball test is seriously 
defective. 

It will be seen that our criticism of Signor Figari’s 
book relates to the point of view than to the 
details of the contents of his book, and perhaps even 
the point of view is that of a highly specialised | p, 
treatise rather than that of the author himself. W 
this reservation, therefore, the book may be warmily 
commended to sees * attention of all those who are 
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The Hall Hardness Test (Prove dei Metal Cot Metodo 
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THE appearance, i 
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method of mechar 
with the whole sub, 
fashion, and 86 


relativity, . 7 
more scien engineer | pause 
and consider the wadom of proceeding urther. ‘He 
may be reassured, however, for the subsequent es 
makes no further reference to the fashionable s 
beyond be general. statement that the whole con- 
ception gp imuen stele 
arbitrary, and con 

to the shape iS size ate the test piece and the manner 
of loading. 

While Signor Figari’s book is well worth perusal 
to those who are not deterred by the language, it is 
doubtful-- a sound_or 
entirely healthy development of ideas on the mecha-, 







Low-grade and Waste Fuels for Power Genera- 
John B. C. Kershaw. London: Constable and 
17s. net.—This book contains brief accounts 

processes which have been. evolved 
Et Es a we rors 
raising. Such fuels are lignite, peat. 
mills), and the tailings from coal 
ial treatment if complete 
its calorific value, and Mr. 
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developed in the countries where the several fuels are most 
prevalent. Considerable is devoted to the economic 
consumption of house refuse and to the utilisation of 
OF-waste gases fronr >-while such an uncommon 
as pitch is also dealt with. The latter part of the volume, 

to a iconsiderable “extent ‘comprises, a réchauffé of 





nical testing of materials in general, and of metals 
in particular. That part of the author’s work which 
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of sampling and testing fuels, while there are a few notes 
on the design of furnaces and boilers. ; 





The Ee of the Rarer Metals. By,;E. Cahen and 
W. 0. Wooton. Second edition. London : “Charles Griffin 
and Co., Limited. 1920. Price 10s. 6d. net.—This little 
volume, which is practically a pocket Dana of the minerals 
of the rarer metals, has been ly revised and to a 
considerable extent re-written. It ro the additional 

recommendation that the industrial applications of the 
minerals and of the rarer metals themselves are described, 
“a feature which differentiates it from the larger work and 
will be found exceedingly valuable. The mining engineer, 
more particularly, the tor, cannot carry about 

th him a library of reference works, but he can put this 
and well-got-up little volume in his pocket, 

fe. Se teas tes bas 0s head Aipecoaghly p-s) dane and 

i ide. The present edition is a marked improve- 
on the first edition and will appeal alike to the 
it for whom it is designed and to the general public, 
to whom the notes on indus prPelicetions will be both 
mengeting and useful. 
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nine-tenths of the stroke, the characteristic indicator dia. | In a uniflow engine, on the other hand, how changed for 
gram of the uniflow engine is obtained. the better are the conditions. The steam never 


The Uniflow Steam Engine.* 


No. 1. 





The question will now be asked, But why is a single- 
| cylinder uniflow condensing ine more. economical than 
| @ compound two-cylinder condensing engine ? The cause 


| retraces its path. It keeps on in the same direction. The 
| current is “ one direction flow,” t.c.,“* Uniflow.” When the 
| steam has done its work it is rapidly exhausted through 


Tue uniflow steam engine includes the characteristic | of the improvement is to be found in reduced loss of heat | the opened slots, which remain open to the condenser 
feature of one double-acting cylinder, fitted only with one to the walls of the cylinder, and in reduced heat losses to | temperature only one-third of the time required in a 


steam inlet valve at each end and no exhaust valves. 

The exit of steam at the end of each working stroke is 
very simply peonent about by the following ingenious 
device. cylinder is made long enough to accommodate 
a piston, which has a total | 
of the piston, usually,about 10 per cent. less. The cylinder 


| the condenser. In other words, the uniflow engine con- 
denses less steam inside the cylinder while working than 
| does a compound engine. With an ordi compound 

steam, the steam would enter 


| r *, 


| absolute, and at a temperature of about 520 deg. Fah. 


| com: d engine. In no manner does it rush past, scour 
| or si ly abstract heat from the hot surfaces at the inlet 
end of the cylinder. Such an abstraction of heat in the 
und engine is loss, and the avoidance of such loss 


| com: 


| engine using 
h nearly equal to the stroke | the high-pressure cylinder ata pressure of, say, 175 lb. | in the uniflow engine constitutes profit. 


That these statements are well based may be proved by 


barrel is prepared with exhaust ports or slots round its | It would leave the high-pressure cylinder at about 45 lb. | touching a uniflow cylinder when at work. The cylinder 


I Rev Z Sec. 





Fig. 3 


“Tre Encinece” 


circumference at about the centre of the length of the 
barrel. These slots have a length, in a longitudinal direc- 
tion, equal to about 10 per cent. of the stroke of the 
piston. The three factors, i.e., one cylinder with inlet 
valves only, @ piston a little shorter than the stroke of the 
piston, use of exhaust slots in the centre of the barrel, 
form the distinctive constructional features of the uniflow 
i = 


engine. 
The sectional drawing—Fig. 1—shows that while the 
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Fig. 


absolute pressure, and temperature 275 deg. Fah. During 
the exhaust stroke the pressure would average 35 Ib. 
absolute, and temperature 260 deg. Fah. 

In the low-pressure cylinder the inlet pressure would 
average 30 Ib. and seenporatvee a > oo at expat 
opening 10} Ib. an ee ee 1 . ° uring 
hema stroke, say, 3 lb. absolute with a tem 
about 142 deg. Fah. Now note :—In a Abeimueel Goatees: 
fitted with inlet and exhaust valves at each cylinder en 
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will be found hot at the two ends—.e., full original steam 
temperature—and cool at the centre of the barrel—i.e., 
condenser te: ture only. The cylinders of a compound 
engine, on the other hand, are uniformly hot all over, but 
at a temperature less than the inlet steam te ture, 
and therefore subject to the condensation evils. This 
gain is accentuated by the simplicity of the means by which 


it is achieved. ere ooeereee at te parts 
required in the types of engine to :-— 




















FIG. 4 


inlet valves provide for the admission of steam in the usual | 
way, the necessity for exhaust valves has entirely dis- 
appeared owing to the piston just beforg the end of its 
stroke in either. direction, uncovering the barrel slots | 
which lead to the condenser. Consequently, a free and | 
ample o} 
the rapid reduction of pressure in the cylinder to the 
condenser pressure. On the return stroke, the piston 
pro y covers and closes the slots, compression begins, 
and because of this prolonged compression wh'ch lasts 
‘TY * Abstract of a fead by Mr. H Pilling, M.I. Mech 

a the Manchester Association of Engineers, 





-I. Mech. E., 
March 27th. | 





the steam enters, pushes the piston down the cylinder, 
retreats when its work is done along the same — back 
to the inlet end, and finally is all swept out by return- 
ing piston through the exhaust port, which ‘s open the whole 
time of the return stroke. In such an engine steam enters 


pening is provided for the exit of steam and for | both high-pressure and low-pressure cylinders, only to 


find cylinders cooled during the previous exhaust stroke 
by, the presence, of the comparatively, low pressure, low 
temperature exhaust. steam, and doubly cooled. by the 
fierce rush of this cooling vapour against the walls and 

which presently admit. the next charge of hotter 
inlet steam. Obviously, then, condensation is bound to be 
great, 


Swain Sc 


Compound engine. 
Two pistons, 
Eight inlet and exhaust valves and 
mechanism 


Uniflow engine. 
One piston. 
Two inlet. valves and 
mechanism. 4 
One piston-rod. Two piston-rods. 
One piston-rod pack- Four piston-rod packings. 
ing. Two back slides. 


It is important, however, that the exact sphere of useful- 





ness of @ uniflow engine should be rightly apprehended. 
It is the best type of engine, and is recommended for those 
| conditions where condensing water is available and assured, 
' and where the direction of rotation is continuous. For 
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permanent non-condensing working, the choice will be 


according to circumstances. For reversing engines, wind- 


ing engines and the like, other types of engines are usually 


to be preferred. 


Thus, the “‘ Uniflow” is especially suited for the driving | 


of textile mills, paper mills, tin-plate mills, sheet mills, 
continuous-running non-reversing rolling mills of all kinds, 
timber mills, dynamo driving and all similar purposes, 
and the largest sizes required can be made. For example, 
T have in hand at the present time what I believe te be the 
largest uniflow engine in the world, i.c., with cylinder 
60in. diameter, 6ft. stroke. A drawing of this engine 
is given in Fig. 2. 


Vatve GEARs. 


One of the characteristic features of the uniflow engine 
is a normal working cut-off ranging from 5 to 10 per cent. 
of the stroke. This is in marked contrast to the cut-off 
in compound engines, which ranges normally from 25 to 
50 per cent. of the stroke. In the uniflow engine the 
normal period available between the opening and closing 
of the steam inlet valve is thus from one-fifteenth to one- 
tenth of a revolution, and in the compound engine one- 
sixth to one-fourth of a revolution. In compound engines 


F = centrifugal force per pound of reyolving weight. 
W = unit weight, llb. 
» = crank pin velocity in feet per second. 
Gi= $2.2. 
| r = -erank pin radius in feet, 
, Then for the case cited— 


F — LX 18:88 ot ib. 


32.2 x 1.5 


of each pound weight of affected. 
ignorant of it or ignore it when fixing the strength of parts. 
Now, let us assume the same formula is applied to caleu- 


case the lift is */,,in., and the total time for opening and 
closing is '/,, sec. The opening and closing movements 
are equivalent in character to the outward and inward 

of a piston which jointly take one revolution. 
Next, we will imagine the valve is opened and closed by 
the action of a crank of */;,in. radius (*/, sft.), é.¢., 2/,,in. 


modi 
This 7.4 Ib. is the foree required to overcome the inert’a mistakable manner the 


It is ‘a considerable amount, and a designer must not be 


closure, and if the valve is closed by spring action, the 
resistance of which opposes the ascent of the valve, there 
is a total fesistance to “opening of 114) +- 114: = 228 Ib. 
in the one case, or 93 + 93 = 186 lb. in the other. (The 
weight of the valve has been ignored in the above, as the 
spring may be correspondingly weaker and the total 
resistances are unaltered.) wea 
These figures, though based on assumptions which are 
in ice, nevertheless demonstrate in _un- 
mount. necessity; of keeping 
the valve lifts and weights moved as small as possible. 
Ignorance of the theoretical principles involved or failure 
to observe them. in the design has caused many failures 
In the actual design, in order to avoitl initial hammer blow 


lating the inertia resistance of a valve. In our particular | When, say, an operating cam or roller first eomes into 


contact with the parts to be lifted, it is obvious that it 
will be best to bring the full force into action graduall, 
rather than suddenly. This is usually done by suitably 
shaping the cam surfaces. The number of joints should 
be as few as possible, and the construction should be such 
that all slack is taken up before the real load comes on. 
It must not be the serious force required for lifting the 
valve which jams all the slack parts together. 

The practical design has, of course, to be tempered to 
suit such factors as temperature effects and movements, 


earlier cut-off than one-sixth give trouble with Corliss | 
valve trip gears, and consequently the use of this class of 
gear and valve for very variable loads frequently requiring 


zero cut-off has been gradually abandoned. 
With uniflow 
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available is usually of the percussion or positive type ; 


that is to say, the valve is pressed open by some form of 


cam gear and forcibly closed by means of a strong follow- 
ing-up spring. The-word “ ion” is used advisedly 
in order to draw careful attention to the fact that with 
fast-running engines the operating valve forces are apt 
to be in the nature of a hammer blow. Consequently, if 
noisy working, severe wear and tear, and working troubles 
generally are to be avoided, the design must be theoretic- 
ally sound, the proportions adopted must be ample, the 
workmanship and material of the very highest grade and 
the lubrication perfect. 

As an example of the method of approximately calculat- 
ing the inertia forces involved, both on piston and valve, 
we will take the case of an engine. 3ft. stroke running at 
120 revolutions per minute, with a cut-off of 10 per cent. 
and a valve lift of */,,in. at this cut-off. At 10 per cent. 
cut-off the movement of the crank pin from the dead 
centre is—very nearly—one-tenth of the crank-pin circle. 
The crank pin velocity is 18.85ft. per second. The time 
for each revolution is half a second. The time available 
for opening and closing the steam valve is '/,, sec. 

To compute the forces necessary to start a piston and 
rod into motion from the end of the stroke at the velocity 
imparted by their connection to the crank pin, it is ‘cus- 
tomary in drawing-offices to assume that the weights ‘are 
tied to the crank pin and to calculate the centrifugal force 
they would there exert. This force is equal to the “‘ dead- 
centre” inertia force we are seeking. 


The usual formula is used as follows :— 
po we 
gr 


engines the mechanism adopted for open- 
ing and closing the valves in the exceedingly small time 
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FIG. 7 


stroke, its complete revolution in '/,, sec. The 
crank pin velocity is therefore :— 

3 3.1416 

ié x 12 xX 20 = .98ft. per second. 
The inertia resistance of the valve line for each pound 
weight moved is found exactly as in the case of the piston, 
thus :— 

Wr? - 98? 
w gr 32.2 x 1jizs 

This also is a considerable amount and must be taken 
careful note of by valve gear designers. 

The preceding calculation for the valve assumes that the 
valve is moved at a variable rate of acceleration, as though 
worked by a crank. In actual practice the valve would 
not be so moved. The actual rate would depend on the 
type of valve gear, on the form of any cam or contact 
surfaces, and so on. It will, however, be useful to consider 
the case of a valve opening at a uniform rate of accelera-’ 
tion, as though moving freely under a steadily applied 
uniform force us to the action of gravity. Assume 
that the valve acceleration is uniform, while the velocity 
increases from zero at the inning of the lift to a maxi- 
mum velocity at half lift, and that half lift occurs midway 
in point of time between the beginning of lift and full lift, 
t.e., that the times for the first half of the lift and the 
second half are the same. Referring to Fig. 3.:— 

A = valve begins to open, rest position. 
C = valve full open, rest position. 
E = valve shut, rest position. 


A to E = one-tenth revolution = '/,, sec. 
A to’B = one-fortieth revolution = 4/,, sec. 
The time for half lift is then a quarter of the time from 
beginning of opening to closing of valve— 
= 3 X "/an = "/e9 806. 

Hence the valve, moving with uniform acceleration, 
travels— 

3/,giN., OF 1/sooft. in t = 1/49 Sec. 
The acceleration is then given by the usual formula— 

28 2 X Nps _ 6400 


= - S _— er —- = 1 . . . 
a = Tey hes a OOft. per sec. per sec 
and the inertia force for each pound of the valve— 
100 
ee Se Bs! 
32.2 


This compares with the 3.82 obtained ‘by the first cal- 
culation. The designer is now aware that if his valve and 
spindle, &c., woigh 30 Ib., his applied forces during open- 
ing must be, under the assumptions chosen, of the order 
of 3.82 x 30 = 114 in the one case and 3.1 x 30 = 93 Ib. 


elasticity and yielding of the mechanism under loa. 
provision for rendering unavoidable wear and tear inno- 
cuous as far as possible, cost of manufacture and so on. 

One gear. is illustrated in 4, and in the half 
tone engravings on page 454, which represent views of » 
500 horse-power engine with cylinders 27in. by 2ft. 6in. 

This had the defect that wear caused slackness of a 
kind which absorbed of the motion of the roller before 
lifting took . ‘Hence heavy knocking developed in 
due course due to the profile of the cam not being effec 
tively used. 

A solution to overcome this is given in Fig. 5. In this 
design the wear does not cause such disturbance. Other 
gears are shown in Figs. 6 and 7. 


GovERNors. 


Hitherto, the majority of uniflow engines have been 
made with layshaft governors. Governors of this class 
involve, as a rule, the use of two hinged weights, which 
under the restraint of powerful springs. occupy various 
positions according to the oa of the engine. Such 
governors are suitable for high speed, but are totally in- 
effective at slow s Makers of uniflow engines have 
therefore found their principal market in engines with 
quick speed of rotation, such as, for example, 160 revolu- 
tions at 2ft. 6in. stroke. 

There are many cases, however, for which uniflow 
engines are suitable, provided the speed of rotation can be 
made quite slow. For example, slow-speed pumping, 






































B = assumed point of maximum velocity of valve <a Saas 
when opening. FIG. 8 

D = assumed point of maximum velocity of valve 
when fox ing. 


slow-speed compressors or blowing engines, slow-speed 
direct-coupled rolling mill engines. In such cases it is 
not convenient to provide the powerful govern- 
ing force by means of a layshaft governor; some other 
type must be adopted. 

My personal preference is for a frictionless governor of 
small power, adapted to control the valve gear, not directly, 
but through a powerful servo-motor and oil relay. Such 
a device is shown in Fig. 8 and in the upper left-hand view 
on page 454. , ; 

By its use the powerful forces necessary for  cgirere f 
the valve gears of large engines are readily obtained. 
Such governors are also well adapted for use with speed 
variation devices to cover @ wide range of speed. 


a 
— 
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Rosenhain, F.R.S., of t Ztional Physical Laboratory, will be 
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THE 8.S. ARGONNE 


J. SAMUEL WHITE AND CO., LIMITED, EAST COWES, BUILDERS . 








The S.S.. Argonne. 





QuITE a noteworthy event in the history of the Isle 


of Wight occurred on Wednesday, April 21st, when the | 


steamship 
shipyard of J. Samuel White and Co,, Limited. This 
vessel is the largest ship yet built by the firm, and, indeed, 
the largest ever constructed in the island, though in 
past times, ‘‘ 3rd rates” of seventy guns were constructed 
at Cowes for the Royal Navy 

The Argonne is a single screw cargo steamer built to 
the order of Messrs. Delmas Fréres, of La Rochelle, and 
is classed ‘100 A 1” at Lloyds. She is built of mild steel 
to Messrs. White’s designs, and has the following dimen- 
sions :— 





| finish off when the welding was completed, so that the 


| lorry might be freed for another job to which, possibly, an | 


| additional pneumatic plant had been sent in advance. 
It is quite obvious that much time might be saved by an 
| arrangement such as is outlined above. 

The Consolidated Pneumatic,Tool Company accordingly 


onne was launched from the East Cowes | set itself to design a portable pneumatic plant which should | a length of 1jin. pipe and the hammer at, the other. 


| be entirely self-contained, and which should be strong, so as 


| to withstand the rough. usage it was certain to experience, | 


| but at the same time light and easily handled. The result 
is shown in the accompanying engraving. It will be 
| observed that the whole plant is contained in a mild steel 


box which has straps fitted with eyes, so that it can readily , 


| be lifted and lowered into place. The box has a lid, and 


| when the latter is opened all the working parts are easily: 


| accessible. The machinery, &c., inside it consist of (a) a 


h, overall, 293ft.; length between perpen- | 


diculars, 280ft. ; beam, 40ft. ; depth, moulded, 21ft. 6in. ; | 


draught, maximum, 18ft.; deadweight, 3000 tons. The 
vessel is divided into seven water-tight compartments, 
consisting of fore peak, two fore cargo holds, engine and 
boiler space, two after cargo holds, and after peak. The 
total cargo capacity of the holds is 132,700 cubic feet. 
One 5-ton winch and three 3-ton winches, supplied 
by Clarke, Chapman and Co., Limited, are i 


at each cargo hatch. Four derricks of pitch pine are also 
provided, one at each hatch, the aftermost being intended 
to lift 5 tons and the remaining three 3 tons each. Water 
ballast of 1100 tons is arranged for in the double bottom, 
wings and peaks. Current for electric lighting is to be 
provided by a 3.85 kilowatt dynamo direct connected 
to its engine, the installation being fitted by the builders. 
Aecommodation is provided for a complement of thirty 
officers and men, the officers in the midship house and 
under the poop and the crew forward. : 

The propelling machinery, which has been constructed 
by the builders, consists of a set, of vertical inverted triple- 
expansion surface-condensing engines, with cylinders 
19in. by 32in. by 52in. diameter by 36in. stroke. Steam 
is supplied by two cylindrical single-ended return tube 
marine boilers 10ft. 8in. long by 14ft. diameter, each having 
three corrugated furnaces and fitted with Howden’s 
system of forced draught. The working pressure will be 
180 lb. per square inch, and the speed in loaded condition 
9} knots. A donkey boiler of the Cochran type will be 
installed. The circulating pump is a centrifugal unit 
furnished by Matthew Paul and Co., Limited, while the 
auxiliary feed, ballast, and general service pumps. are 
supplied by Thom, Lamont and. Co. 

hose who are aware of the narrowness of the Medina 

will realise the difficulty of launching into it a vessel of 
the size of the Argonne, but the operation was carried out 
most successfully, the large crane shown in the accom- 
panying illustration—which represents the vessel just after 
she was water-borne—being employed to warp her to her 
berth. 

We gather that a sister ship, which is to be named 
The Auvergne, is now being built by the same owners. 








Portable Pneumatic Plant for 
Welding Work. 


As our readers are aware, a good deal of electric welding 
repair work is done by means of equipments carried on 
motor lorries. Many of these lorries are alsa furnished with 
an air compressing plant, so that pneumatic chisels, &c., 
may be employed in.making ready the work before opera- 
tions with the arc. are commenced. . The Consolidated 
Pneumatic Tool Company, Limited, of Egyptian House, 
170, Piccadilly, London, W. 1, has ‘gone a little further in 
the matter. Tt was found that great as was the advan 
of haying an air. compressor and tools in the lorry, it would 
sometimes. be of still,greater advantage to have.a portable 
pneumatic plant which might be sent on ahead of the lorry 
to prepare the: work for welding and: be left behind -to 


installed for | 
handling cargo. The arrangement provides one winch | 


Scaling a Mine Pump Column. 





THE various expedients adopted in, an endeavour to 
clear the scale from the delivery piping of some mine 
pumps in South Africa, and the ultimate success attending 

| the use of a er drill, were “described in a paper 
| recently contributed to the South African Institution of 
| Engineers by Mr. G. T. Andrews. 
At cne time all the i from the mine in 
| question was successfully handled through a column of 
Sin: piping lined with wood of such a thickness that the 
internal diameter was 63in. At a later date, however, 
it became necessary to increase the pumping capacity 
by, the addition’of duplicate pumps. When the new pumps 
were started it was found that the pipes had been so 
choked with a scaly deposit, probably on account of 
faulty treatment of the water prior to pumping, that the 

ici discharge was not realised. At the ninth 
level, for instance, there were two 6}in. by 9in. Pearn 
pumps running at 47 to 50 revolutions per minute, and 


ey peta Dorit 1000ft. of piping, representing 763ft. 
of static - With one pump running the pressure was 


390 Ib. ‘square inch, as against 342 lb. when standing, 
motor required 50 ampéres; but with both 
working the pressure went up to 510l1b. for a 
mption of 125 ampéres. Much the same 

at the other levels, and as the 

the pipes was obviously only equivalent to 
that of a 4in. pipe, it was decided that the delivery column 
be cleaned out. ~ 
first was to purchase six new 18ft. lengths 


sg ing them in place of the choked pipe, 
‘column to be eleaned pi . . The cost of 


and the duration of 
» Andrews then tried to 
the ing by pulling through it a piece 
of Car pipe 04s ‘edge. The experiment 
im smashing a 3-ton chain tackle, while substi- 
ting a prong cutter for the 6in. pipe only left grooves 
where the cutters had passed. A jack hammer was then 
tried for driving a cutter through the pipe, and compressed 
| air used to clear away the sediment, but it soon jammed. 
The next attempt was with.a. Hydromax machine, with 
water to clear away the chips, andit went through the 
| pipe in a few;minutes,. Some further experiments were 
| made on these lines, but it was found that the sediment 
got behind the cutter and clogged up the machine. 
| .- Finally it was decided to fix. the cutter at one end of 
It 
was found ‘that a satisfactory blow could be delivered 
to the tool with 150ft. of pipe intervening. This result 
| led the way to the arrangement of a rig with which the 
column was cleaned in situ. 

The cutter was a cup-shaped tool 6Zin. in diameter, 
with four concentric cutting edges and a 5/,,in. central 
hole for the washing water. It was screwed on to one 
end of alength’of 1}in-‘water pipe and’a 2'/,,in. Hydromax 
hammer-drill on to the other. The hammer was fitted up 
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PORTABLE AIR-COMPRESSING PLANT 


| 10 horse-power direct-eurrent, electric motor wound to 
work at 400 volts. A motor to work on alternating current 
or with any other voltage to suit. the local circumstances of 
the particular job to which the plant was being sent could, of 
course, be substituted....The motor drives through gearing 
(6) a duplex vertical air compressor with cylinders. 4}in. 
by 4}in.,. which. at,.500 revolutions per minute displace 
42 cubic feet of free air per minute ; (c) a water tank and 
water pump; and (d) an ‘air receiver. There are also, of 
course, the necessary switchboard and resistance, valves, 

ipes, &c. The exterior dimensions of the box a:e 7ft. 3in. 
by 3ft. 6in. by 4ft. 3in., and the weight is about 2 tons. We 
understand that a smaller set containing a single-cylinder 
compressor to displace 21 cubic feet of air per minute at 
the ‘same 500 revolutions’ per minute—can also 


be supplied. Tt is naturally fitted with a smaller motor, 
and the overall dimensions of the containing box are 5ft. 3in. 
by. 3ft..6in. by, 4ft.. ead:the weight 28} cwt.. The plant, of 
course, would be equally useful where acetylene_and not 
electricity is used for the welding. 











| with crossheads and a sliding frame of 1jin. pipe arranged 
to guide it. Two joints in the water column were broken 
at any convenient place, and the intervening section of 
pipe swung out of the way, but left in place sufficiently _ 
to carry the weight of the pipe above. The hammer and 
its frame were then set up in the opening between the 
pipes, and the cutter driven down the column, additional 
lengths of: ljin. pipe being added as required. The 
longest continuous length thus cleaned was 378ft. lying 
at an angle of 38deg., but it was found that. beyond 
200ft. the weight of the pipe was so great that the progress 
of the tool had to be checked by a rope. 

The average cleaning speed of the whole job worked out 
at about Ift. per minute and the cost at £160, including 
all material and expériments. The effect was a reduction 
in the pressure, with both pumps running, - of 150 Ib. 
per square inch, equivalent to a saving, of over Is, 2d, 
per hour. : 
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LONDON AND 


SOUTH-WESTERN RAILWAY—NEW SIX-COUPLED ‘GOODS 


MR. R. W. URIE, A.M. INST. C.E., EASTLEIGH, ENGINEER 


LOCOMOTIVE 








L. and S.W.Ry. New Goods 
Locomotive. 


It may be recalled that in 1918 Mr. Urie turned out a 


new class of 4-6-0 passe 


wheels, which were illustrated in our issue of November | having bull’s eye 
Ist of that year. Subsequently, Mr. Urie began at East- | 20 mm. Dreadnought ejector, Gresham’s No. 11 hot-water —Catalogue 





Total watersurface .. .. .. 1878 aq. ft. 
Superheater elements .... .. .. .«- 308 8g. ft. 
0 as reir 2186 sq. ft. 
Grate area 30 sq. ft. 





Joun Fowier anp Oo. (LeEps), Limited, Leeds.—Cata- 
logue Part I., No. 50, dealing with the engines and implements 
required for cultivation on the cable system, The whole ques- 
tion is di d in a comprehensive , and a very large 
number of illustrat ons is given of the engines and machines, 





The engines, we may add, are fitted with the “‘ East- many of the latter being shown in actual operation in this 
nger express engines with 6ft. Tin. | leigh” superheater, a four-feed hydrostatic lubricator, eountry and abroad. 
glasses, the Vacuum Company’s 25- 


Fraskk anp CHALMERS ENGINEERING Works, Erith, Kent. 
Series O, Section A, concerned with machinery for 


leigh the construction of @ series of twenty goods engines | injectors, an exhaust steam tubular water heater on the the economic handling, conveving and transporting of material, 





a 0 ae 
| 
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Working Pressure 180 Ibs 0” 
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E ~6"____.}.__4/.g” ee at 78 
a 26-73" Engine | | 19-0" Tender Wheelbase ____ | | 
| C 57-1 Total Wheelbase a . 
656%" Length over Buffers -| 

rc r ¢ v@ 7. ¢ r, 6 I. @. 

21-10 18-4 19~10 18-4 28-18 28-165 

Total Weight on Coupled Wheels 55 Tons 18 Cwts. 
Total Weight of Engine empty 71 Tons 18 Cwts. : Total Weight of Tender empty 30 Tone 3 Cwts. 
” ” ” ” in working order 77 Tons & Cuts. ” ” ” ” in working order 57Tons 13 Cwts. 
ie Total Weight of Engire and Tender empty 102 Tons 1 Cwt. 
Tse Encincen” ° ie en » «in working order 135 Tons 1 Cwt. Swain Sc. 


with the same wheel arrangement, but with drivers 5ft. Tin. 
diame oS ee i "Teuect tea 
measure common to two designs, the boiler, i 
tende:, axles, boxes, guides, &c., being the same, but the 
cylincer and motion of the goods ines are i 
of those of the 6ft. engines of 1914. e are to-day able 
to put before our readers a reproduction of a photograph 
of No. 498, one of these engines, and an outline 
i . On the latter all the principal particulars will 
be found, but we may add a few figures that are not given 
in the diagram. 


Tractive effort at 85 per cent. B.P. 28,200 Ib. 
Wheels— 
Coupled wheels, diameter on tread .. .. 5ft. Tin. 
Leading, driving and trailing journals, 
diameter and length .. .. 9in. by 12in. 


Leading, driving and trailing axle- box guide 
PUTIACES 2.0 oe ee ee oe ee, os ©160 8q.. in. 

Engine bogie wheels, diameter on tread .. 3ft. 7in. 

Engine bogie journals, diameter and length 64in. by 1lin. 


steam cock on the side of the smoke-box, the standard 
vacuum brake, and train heating fittings. 








CATALOGUES. 





Tae Mapa Enctneerine Company, Limited, 12, Bevington- 
hill, Liverpool.—Illustrated pamphlet dealing with the Reme 


| electric riveter. 
|_ Tue Hex Nor Macuine Company, Limited, 60, King-street, 


| Manchester.—Illustrated pamphlet, entitled “The Right Way 
| to Make Hexagon Nuts.” 

Tue Premier Cooter anp Enciuverrine Company, Limited, 
| Station Works, Shalford, near Guildford.—Catalogue No. 703, 
| containing illustrated particulars of Premier wet-air filters or 
| washers 








B. anv 8. Massey, Limited, Openshaw, Manchester.—Cata- 
logue No. 2600n, giving illustrated descriptions of numerous 
types of steam hammers for various purposes and of different 








Engine bogie axle-box guide surface . . 88 sq. in. 
Valve gear— 
Type By fee pie Lewy ine line oe. ‘so. WCC 
Piston valve, inside admission, diameter .. 1 lin. 
Width of port ots. OY FU Se gs Ai. 
Leip of valve Ot dw Ss Esa, COs s Mims 
Lead of valve Ss ts Jet pRGind’ Jo “ime 
Maximum travel ... ....-, ss, .» ++ Shin. 
Boiler— 
Number and external diameter of large flue 
tubes Wises odd Ham adnicaies use oe eee 
Number and external diameter of small flue 
tu Ae oe. Been, ote) Sols eS 
Superheater elements, inside and outeide 
diameters 5 8 +. «. °+. lin. and Igin. 


Heating surface— 


Small flue tubes 1252 sq. ft. 
Large flue tubes 464 sq. ft. 
Fire-box.. . 162 sq. ft. | 


Tue -Ricumonp Gas StovE anp Meter Company, Limited, 

| “Nos 1966, giving partioulare of the Rotodam high -epeed steel 
—No. , giving particulars ig! - 
ening furnace; No. 2200, dealing with the ‘“‘ Richmond ” 
| natural ght -heated crucible and muffle furnaces ; and 
No. 2011, devoted to the firm’s low-pressure gas and air furnace, 


THE ConsoLipatep Pweumatic Toot Company, Limited, 
| 170, Piceadilly, London, W. 1.—Oatalogue No. 41, containing 
illustrated descriptions of pneumatic tools, including Boyer 
long-stroke pneumatic hammers, of various types, ship-riveting 
rigs, scaling hammers, chisels, yoke riveters, jam riveters, 
holders on and rivet busters, Little Giant drills of various types, 
tube cutters and sand rammers, Aeraet i 

polishers, geared hoists, mine hoists, 
pneumatic stationary motors, air cocks and connections, hose 
pipe and couplings, air compressors, &c. 


tender, a steam boiler tube cleaner which is connected to a | pre apr belt conveyors, ore conveyors, shipping P sages coal 


and ore- plants, pic’ belts, stackers for tailings, 
bucket and tray conveyors, coaling stations, equalising gear, 
floating elevators and coal-lunkering machines, grabs, trans- 
| porters, &c. 

| THe Vavenan Crane Company, Limited, Openshaw, Man- 
| chester.—Well got-up and illustrated catalogue of hoisting 
machinery, including overhead electric travelling cranes of 
various types and capacities, power and hand operated ; crane 
accessories ; electric trolley hoists; electric pulley blocks ; 
jib cranes; ‘‘triple-auto” pulley and other types of blocks ; 
overhead runways and trolleys ; self-lantiing warehouse hoists, 
&e. 


Smeeton-Wricut Furnaces, Limited, 56, Victoria-street, 
Westminster, 8.W. 1.—Illustrated catalogue, the ‘‘ Chantraine ”’ 
multi-flame aud rotary flame furnaces, the ‘‘ Chantraine”’ 
continuous recuperator, the “‘ Chantraine” continuous push 
furnace for re-heating slabs, billets or ingots, the ‘‘ Chantraine ” 
single or double gas-fired, multi-flame furnace, the 
oe traine ”’ continuous tube or bar re-heating furnace, the 
“* Chantraine” hoavy te gas-fired re-heating or annealing 
the “* Chan long bar 
hesting or annealing furnace, the “ Chantraine ” gas-fired rotary 
flame soaking pit for ingots, &«. 


Nationat Gas Enoing Company, Limited.—This firm has 
is issued a new catal with the title “* National Gas ines 
or Large Powers,” ich deals with vertical engines made in 
sizes from 300 to 2000 brake horse-power. e@ standard 
engines are made in two sizes of units, namely, with cylinders 
18in. ‘and 24in. stroke, and the horse-power generated per 
cylinder is as high as 250. The book contains. about 140 
of illustrations and letterpress, and all vital parts of the 





engine are described and illustrated very clearly. There are 
also illustrations of engines driving alternating-current gene- 
rators, direct-current generators, and blowers, and bag sere, Bir 
town’s, coke-oven, producer and blast-furnace gases. For biast- 
furnace work the company makes a vertical reciprocating blower 
suitable for direct ing to the gas engine, which is fitted with 
a special speeder gear to give wide variations of speed in acccrd- 
ance with the demand for air. E 











Provincial Letters, 


UFrom our ewn Correspondent.) 


10s. or 15s, a Ton ‘More for Coal. 


Wat your Welsh correspondent last week 
correctly described-as .‘.the coal. export. bomb” has 
created equal dismay and. astonishment. in the iron trade 
here. ‘That the export of coal, already tly reduced, 
is to be further cut down. by one half, with all the accom- 
panying advance in prices that must: inevitably occur, is 
a matter of the supremest moment to the Midland iron and 
steel trades. The event is one which must entail a corre- 
spondingly large advance in iron and steel prices, 
at an unprecedented level. What the exact amount of 
the increase in coal is to be-—whether 10s. or 15s, per ton 
—matters little ; the superlative factor is that fuel prices 
are going up again, and that probably quite soon. All 
sorts of estimates are rife on Birmingham Exchange this 
week respecting the extent of the, new advance in iron and 
a one oo: meee which everyone is aust pepe pete 

they are ily mere guesswork, no purpose 
will be served by reproducing them. Sufficient for the 
moment to intimate that the position is ex ingly 
serious, and that iron arid'steel consumers, both home ‘and 
export, will certainly have to make up their minds to pay 
even’ much higher rates than. at present. Mr, George 
Macpherson, chairman of the Midland Iron Trade Wages 
Board, speaking on Saturday of last. week at Dudley, at 
the, annual.reunion of the Staffordshire Iron and Bical 
Institute,,.eloquently summed up_ existing conditions 
when he said that there was no industry more liable to 
foreign competition than the iron and steel trades. ‘They 
were subject to extraordi fluctuation, but what. the 
future, held in store remained to be seen. There was an 
esti shortage of coal in Europe of 45,000,000 to 
50,000,000 tons, They all knew the difficulties of the coal 
position, “ and he did not want tor — t> their agony by 
making any immediate prediction.” Eftorts we.e, how- 
ever, being made to increase output, ‘‘ and it seemed fair 
to assume that the high wages would attract more men 
into the coalfields.”” On the same occasion, Mr. 
Hatton, managing director of the Earl of Dudley’s Round 
Oak Iron and Steel Works, said that unless something was 
done for the development of the processes of puddling to 
reduce labour and fuel consumption, and to cheapen the 
cost of the production of the higher qualities of. manu- 
faetured iron, particularly bar iron, he was afraid that 
viiewaly the. industry would become historical only. 
He had faith, however, that the practical application of 
the knowledge. and energies of the members of that 
Institute would do much to prevent such disaster. “‘ How 
long the present abnormal conditions in the iron and steel 
trades would last he could not predict, but he was con- 
vineed that @ reaction was ce ay 


Are Crown Bar Iron Prices Advanced ? 


The issue of the taken towards regularising 
the appreciation of Staff ire unmarked bar iron prices 
is not yet clearly defined. More than two weeks since a 
recommendation was made by the Staffordshire trade that 
unmarked or Crown! bars be based at £28 10s.—a rise of 
£2 per ton. But it has not been found easy to secure uni- 
form action throughout the kingdom. A meeting of the 
federated iron districts has, however, been held this week 
at Manchester, and some statement concerning the decision 
which was arrived at is expected to be made at any 
moment. Meanwhile, Staffordshire consumers. are not 
able to buy at the old rates, and, as I last week stated, 
Lancashire makers have defintely raised the price within 
their home area from’ £26 10s. to £28.10s. | Nut,. bolt and 
fencing irons for the Black Country. the Warrington 
makers quote £27; less carriage. These prices approxi- 
mately reflect the position of the Staffordshire trade. It 
seems probable that Staffordshire Crown bars will , be 
advanced 40s. per ton. This, however, would be hardly 
more than a formal proceeding, inasmuch as sales are 
already being made at that figure, and in some casés even 
at the marked bar level of £30 rer ton. .Makers of gas 
strip have decided the matter for themselves. The nominal 
price, £27 10s., had been: left behind some time, and.mills 
are now quoting £31. Small rounds, three-eights basis, 
are quoted £33, but buyers if they can. obtain deliveries 
are willing to. disregard prices. Quotations for. May 
deliveries of puddled bars and iron billets are not obtain- 
able, but they are understood to be a substantial, advance 
on the April of £21:10s. There is hardly any of this 
material to be , output being hampered very materially 
by searcity of fuel and the effects of the eight hours’ system. 
Meanwhile, all the forges and mills are loaded with orders 
far beyond their: productive capacities and. inadequate 
output, due to many causes, is retarding trade recovery 
more than ever. iy 


Pig Iron Stringency and Coke Troubles. 

New business in pig iron is restricted to renewals 
of contracts with old customers at, minimum. tonnages. 
The proportion of foundry iron on offer is small, owing to 
the i ciency and poor quality of the fuel supplied. This 
is the ‘more unfortunate in view of the large requirements 
of the foundries for engi ing purposes. 
have great difficulty to keep, consumers’ works running, 
and the immediate outlook for supplies is not encouraging. 
Tt was reported lately that two Black Country furnaces are 
in process of being dismantled, In the important districts 
of Derbyshire and:‘Northamptonshire mahy remain, out 
of commission, for coal and coke are not being obtained 
in anything like sufficient quantities. _The result.is that 
there is a perfect scramble for any and all supplies that 
are available, and prices are being forced up to an arti- 
ficial level. Very few blast-furnaces are able to make any- 
thing like average production. The majority are occasion- 
ally on slack blast, which means that the furnace is, kept 
alight without production—9 very serious addition to, the 
costes of these establishmenta., Conferences are to be. held 
between the coke-oven owners and the blast-furnace 
owners concerning the future course of business, particu- 


Pig iron.smelters' 
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i r uality of the coke and the — 
ing of , deliveries, ith im transport an 
i ‘ pie Fey ap thsi curtailment of 

exports, the furnaces are being better served. ‘As’ new 


ion of 


come inte commission, with the expansion 


supplies, the tension is still.severe, however, and is bound 
: i 


to continue till output has been greatly, 
"Go as you Like” Steel Prices Policy. 


In the finished steel trade, Association: minima 
are actually out of date, so superlative is the demand.’ 
In the ‘absence of any official: announcement by English 
makers ofan advance, the Birrhingham market thi } 
assumés that it is considered su us ‘to,.make 
formal price readjustment. Probably it would be difficult: 
to n'a basis, so the trade bodies are i 
In other words, 
like’’ policy 

manufactured ‘steel. prices. 
£34 108.5 rp 
. minimum ; ship, 
£24 5s,, and upwards ; boiler 
plates, £27 10s.—at makers’ works. Steel: for! structural 
requirements is very difficult to obtain, and it is almost 
paponatie to get an order for plates accepted... The. diffi- 
eulty is aggravated by railway deficiences, which are hold- 
ing'up heavy tonnages of steel) ‘especially! at Northern 
rks.’ Séme of the Staffordshire ‘mills are partially idle 
or want of billets, of which the railways dre unable to con- 
vey more than half the quantity wanted. For the time 
being, the rise in half-finished steel appears to be checked, 
thanks to some improving output. Some sales of, billets 
have been made during the past week at £24 10s.—con- 
sidered a véry moderate figure just now. /But' the supplies 
are ‘altogether insufficient to keep the mills in operation. 
Some assistance has come’ by means of ‘large sales’ of 
Government’ material sf the Ministry 
although the prices at which “it. was disposéd ‘of, as’ dis- 
closed in the House ‘of Commons a few days ago, are 
pretty sharply criticised. The chances’ of relief in 
shortage from America are minimised by treason of the 
labour troubles there. Importers who have placed con- 
tracts for summer and autumn shipments will be pleased 
indeed if they are forthcoming. Higher prices are.quoted 
for future deliveries, but consumers do not feel disposed to 
offer, as they are hopeful of being dealt with locally on 
equal terms. 


The Engineers’ Ballot. 


The ballot which the engineering and allied.unions 
are taking on the question of payment by results is to be 
completed this week. How the decision is likely to go or 
whether the voting will be indecisive, Midland officials 
hesitate to prophesy. The quéstion which the member- 
ship is invited individually to answer is, Are you in favour 
of empowering your representative to negotiate with the 
employers regarding payment by results ? If negotiations 
are authorised, then any joint recommendations arrived 
at are to be referred to the membership for acceptance or 
otherwise by ballot vote. Hitherto, no aggregate vote in 
its favour has ever:been cast. \Tothe Amalgamated Society 
of Engineers especially the question is not new. When- 
ever @ ballot has been taken:the engineets,-have refused to 
commit themselves to the suggestion. The illogical 
position in which the question has hitherto been left will 
probably appeal less to thé unions than the feeling that 
they have something with which to barter as long as‘they 
withhold a definite assent. The Midlands leaders think it 
doubtful whether a majority will be secured. The ‘pisce- 
work system at present most common in the Midlands is 
what is known as straight piecework. ° A price is fixed for a 
specified job on the pabubstiaa that an average man will 
be able to earn thereby one-third more than the day rate 
which applies throughout the’ district. Despite the 
measures that can be taken to ensure équitable ‘prices, 
friction necessarily occurs néw and again, and threats are 
uttered of a general return to day rates: At a few. Midland 
works @ progressive piecéwork scale is’ in operation.) It 
gives the worker 4 ing percentage of the more 
he exceeds an a standard of output. ‘The men have 
been favourably impressed with this arrangement ‘when 
once they havé tinderstood its working. There are, *how- 
ever, on the other hand, objections to it which have pre- 
vented its general acceptance. One fact in relation ‘to 
piecework, no matter what scale is agreed upon, should 
never be forgotten. Tiiis is that once’a price is’ fixed it is 
bad policy to attempt to alter it. Thus’in the provisional 
agreement reached in the engineering and shipbuilding 
trades it is laid down that “ no piecework ‘price;*bonus or 
basis time, once fixed, may be altered unless the material, 
means or method of production is changéd,” and that in 
no case shall the ea of the workers suffer. ‘Whatever 
comes of the vote now being taken there is no danger of 
the advantages to the workmen of payment-by.regults:being 
given up. It is stated that 90 per cent. of the workers in 
the Coventry factories are paid by results:' Thé Birming- 
ham district has not quite so high @ proportion taken all 
round, but in some of the big industrial establishments 
only 5 per cent. of the labour is engaged on time rates. 


i si 


tf 


Wages in the Brass Trade, 

The tives in the Birmingharn brass trade’ to 
the number of 6000 or 8000 threaten 4 strike if the masters 
attempt to enforce the award of the Industrial’Court, 
mentioned in my letter last week, decreeing that the men 
have failed to make out their casefor a wages increase 
following upon the Jast award in the engineering ‘and 
foundry trac The men state that 24,000 brass ‘and 
metal mechanics in other parts of thékingdom are ‘already 
receiving the advance, and that’ “the Birmingham 
members of the Brassworkers’ Society cannot ‘be expected 
to work under price.” Some sixty or séventy firms in 
Birmingham and district are affected. : 


Anchorsmiths’ Wages Advance, ; 

As a result of the conference between the Anchor 
Manufacturers’ Association and the representatives’ of 
the Anchorstiths’ Society, an advance of 12} percent, 
to anchorsmiths and day-rate shacklemakers will come 
into operation on May ard, 
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Colliery Enginemen’s Wages. 

Further wages conferences have taken place 
between the colliery enginemen, firemen, &c., of the Black 
Country,and the masters and the man have accepted an 
advance. of 14s. 6d. per week, except where higher rates 
prevail, when the increase is to ls. 4d. per day. The 
advances are to date from December 31st last. Arrange- 
ments have also been made as to overtime. The Cannock 
Chase owners have agreed to an adyance to winders of 
Is. 6d. a day and 6d. a day to other grades. Week-end 
shifts will be recom ‘at time and « half, this last 
concession to be retrospective from the middle of last year. 
The Cannock Chase agreement will operate for three years. 








LANCASHIRE. 
(From our own Correspondent.) 
Mancuester, Thursday. 


Iron, Steel, and Metais. 


Tue non-ferrous metal markets, are still in a 
rather weak and unsettled condition, and opinions as to 
the future vary very greatly; but there is no weakness 
or indecision in the iron and steel markets, which remain 
under the influence of an excessive demand and an 
..-The.,reports from Americs lately 
disconcerting for those of us who had 
hoped .that, American. producers would soon be able to 
enter seriously into the work of supplying the Old World 
with. iron. and. steel .material,.. The railway strike has 
evidently. led: to a, considerable. diminution ¢¢ production ; 
and, although this may, be accompanied by some reduction 
in the domestic consumption of ste:l, &c., this is not of 
much value.from the European point of view, because 





the | the delayed, home consumption will have to be met later’ 


on...In Great. Britain the threatened rise in the costs of 
fuel and of labour, and the effect of the Budget, are thought 
to be reasons why the prices for iron and steel have yet 
to, mount higher.” On, the other hand, there are some 
observers who. think that. the diminution of ship-building 
is: very near at hand, and that. it will give the first check 
to rampant prices in the iron trade, 


Metals. 


The outlook for copper is very uncertain at the 
moment, although one is inclined to believe that when 
the standard market touched £100 per ton last week it 
was about as weak as it could be in existing circumstances. 
In. America, of course, the market was affected by the 
railway strike, but it does not. yet seem clear whether 
production or consumption will be more affected by this 
trouble. There is also considerable uncertainty as to the 
position. of stocks in America, but some believe that 
producers are now in ja better position as regards their 
holdings than they were. Here there does not appear to 
be any very active demand for new copper, but an immense 
amount, of engineering work remains to be done, and this 
should bring about. an. increase in, the consumption in 
the near future. | The excessive demand for iron and steel 
should: mean. a following, demand. for engineering metals. 
Vast numbers of locomotive and marine; engines have 
yet to be constructed, and the renewal of textile machinery 
has scarcely begun yet.; It is said, however,.that with 
regard to this particular branch of the trade, mills will 
be chary of scrapping old machinery so long as it is possible 
to keep it; at. work because,of the enormous cost of re- 
newals. .The main reason, however, for beiieving in a 
coming rise in copper prices is that they are now so very 
low compared with values for the other metals. Copper 
is, perhaps, 30 per cent. above the pre-war normal values 
as with. enormously. higher percentages in 
almost every other article of .commerce which can be 
mentioned or thought of. The prices for copper and 
brass tubes were put down to a small extent, copper 
locomotive tubes to ls. 8d. per lb. and brass: locomotive 
tubes to ls. 6d. perlb. Brass condenser tubes were reduced 
}d._per lb. to Is. 9d. for jin. o.d. and 18 w.g. \Brazed brass 
tubes for the home trade are quoted at Is. 8}d. per lb. 
Tin. prices have not moved very much of late, but it is 
said that there is not so much aggréssivé’selling as there 
was, and this may mean that some buying back may soon 
begin, In that case it is quite possible that higher prices 
may, be seen during the week. The’ financial crisis in 
Japan, however, may act adversely on all the metals for 
a time, as it seems to be compelling buyers there to get 
rid _ of their obligations. When lead went down to £37 
per_ton last week, there was’ 4 considerable renewal of 
buying for a time, many consumers evidently believing 
that their opportunity had come. Forward lead was in 
demand, and under the pressure of buying, the market 
rose about £3 per ton at the end of the week. There is, 
however, a fair quantity of the metal available, and the 
Government has still a substantial tonnage to get rid of. 
It. may perhaps be taken as a general rule that when lead 
gets much belry £40 it is fairly safe for a time, and when 
it. rises much .above £49 it becomes dangerous. Spelter 
has been rather a weak market for some time, but possibly 
it has. gone down low enough for the present. 


Pig Iron. 

The market is fairly bare of supplies, and makers 
do. not..seem inclined to offer, although it is possible to 
buy..a,little Derbyshire No, 3 here at about £12 per ton. 
delivered, There is really no regular price here for pig 
iron,.and.as a rule buyers haye to leave the price open, 
and. are not too certain as to the time of delivery. No 
further news has come to hand as to the new prices for 
Cleveland iron, and one does not know yet at what level 
they will be fixed, but for export about £12 per ton can 
be obtained quite easily. Cleveland makers, however, 
seem to have very little iron to sell, and it is not probable 
that much could be obtained for the Manchester district 
whatever is.decided;as to the price. [ronfounders here 
are getting rather anxious about their supplies of foundry 





iron for the summer, and it is not likely that they will be 
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able to get enough in any case. Hence the use of scrap will 
probably increase throughout, the district, 


Finished Material. 


The prices for manufactured iron and steel are 
still very, uncertain, Nominally there has been no further 
advance, but in practice higher prices are being’ paid’ 
in order to,get orders placed. One hears of as much as 
£35 per, ton for bar steel, although the lowest price for'|'to 
this is about £30... The lowest price mentioned for steel 
plates is £26 per ton, but a good deal more has to be paid.” | 


Scrap. 


The market for scrap is much the same as it was, 
but the feeling isbetter.-There-bhas-been-no definite 
alteration in prices this week, but one has little doubt 
that the prospects, especially in the cast scrap market, 
are better than they have been for some time. The heavy 
accumulations are being cleared, and this has been the 
main reason why there has been sticha’ great difference 
between pig iron and scrap prices. During the next few 
months there should ‘be a gradual approximation 

foundry pig and foundry scrap. The price to-day for 
the best textile cast scrap is £10 10s. per ton. . Formheavy 
wrought, scrap consumers still refuse to pay more than 


£10 5s. delivered, and steel scrap for melting is priced at | 


about £10, 


“5 P.D..; 
The chief topic of conversati 


a 


engineers of this district during the past week has been at 


the proposal in the Budget to increase the excess profits 
duty from 40 to 60 per cent, ‘The effect of this increase: 
will be very serious for @ large number of newly established 
firms which are not overblessed with capital, as ‘well as 

is 


also universally recognised ‘by’ the trading community 
that the taxation of profits and income is sounder finance 


than a levy on capital, which is said to ‘be the alternative | 


to the excess profits duty. It is therefore’ ““up:to”’»the 


while doing all in its power to assist'the Chancellor of the 
Exc*equer by pointing out the direetions in which his pro- 
posals can be improved or made ‘more equitable: . The 
Manchester Chamber of Commerce, under the leadership of 
Mr. G. F. Stockton, is taking a very active part;inj the 
constructive criticism of the Budget, and while accepting 
the excess profits duty as a better method of debt re- 
demption than the capital levy, makes one or two very 
valuable suggestions which the Chaneellor of the “Ex: 
chequer would do well to’ consider.’ ° The ‘first “is' that 
better provision be made for businesses’ which have an 
unfavourable pre-war standard. It is recommended that 
that can be done by extending’ the period on which ‘the 
tax free standard of profit’'is based. With regard to:new 
businesses, the Manchester ‘Chamber recommends’ that 
they should be treated more leniently' by raising the exist- 
ing limits. The ‘third recommendation is’ that the -per- 
centage allowed for depreciation and replacements’ should 
be increased in order to’ meet the higher costs of replace- 


ment values. The business community of this district) 


is very unanimous in demanding that the money ‘raised 
by the excess profits chy" ee 
redemption only. 


Deck Extensions at Liverpool. 


At a meeting of the Mersey Docks and Harbour 
Board at Liverpool last week it was decided to build a 
large shed 700ft. long by S80ft. ‘wide; provided with two 
sets of railway lines connected with the principal railways. 
The shed is intended for facilitating the handling‘of the 
large ocean liners, which will be able to lie alongside 


while embarking and disembarking passengers and luggage, the. 


as well as to load or discharge cargo: 


MTL 
A Gauge Factory. 


Prior to the war a large number of the pressure 
or vacuum gauges in use in this country were manufac- 
tured in Germany and marketed by a well-known German 
firm ‘which erected..a- works on the most modern lines 
at Broadheath, near Manchester, for the assembli ‘of 
foreign made parts and for repairs. During the war’ 
works were transferred to. British i tint tty te 
title Budenberg. Gauge Company, i 
Mr. -F...Budenberg .is is tthe managing director. ‘Under 
Mr. ‘Budenberg’s eudenes. I, had_an opportunity Ra cf few 
days ago. of 


inspecting thi © premises an 
first-hand knowledge of the, intricacies of ey. gauge trade, | 


which has made great strides during the last few years 
owing to the tendency to introduce scientific ‘methods 
into all phases. of industry. . The factory is now admirably 
equipped .with .the,,.most modern machine todls and 
appliances for,.the..delicate work which is involved ‘in 
gauge making ;. but the most striking things about’ the 
works are the, various means, for obtaining the utmost 
accuracy in. the products and the,methods of calibration, 
which, are not mechanical. The value of self-reéording 
pressure gauges. in. connection with steam and hydraulic 
plants and air compressor installations is now generally 

recognised, one of the chief advantages being the possi- 
bility of readily detecting irregularities in the working of 
the plants. Several types of self-recording pressure gauges 
are made in these works, namely, with circular, revolving, 


oblong and continuous charts... The chief comporient’in | 


all these is either a corrugated elastic dia ria a metal 
tube of oval section bent into a circular , of; for the 
highest. pressures, a steel tube. The pdals section tube 
is made either from brass or phosphor-bronze sheeting 
and brazed, but the sheets are bent with the fibrée'prodtieed | caused 
by rolling running cireumferentially. ‘Thé’ manufacture 
of steel tubes is. most, interesting. Théy aré made from 
steel bars bored. out very accurately and turned ‘down 
outside. to the correct thickness. They are then’ drawn 
out to shape by special tools, and finally aeouelnaeet and 
tempered before being tested. The ‘process 

much skill and experience, but the atael tube is claimed 


must be utilised for debt 
i] Raicupinl ink (tae sneaky menkianeste 
field), Limited, formed .with a capital 


to be much 1 ap alipenend ‘tor Her eaguerprtieeniie those 
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dey Vaind tg” We EiaateS ee Cumber- 

Hina br ® state ‘of “Affairs ‘in''the” hematite pig} ¢, 
‘for iron’ Goritinuss ito ‘be ‘very ‘heavy 


from every a quarter, and the business being offered 


be Qeomniidaiee eee ar held ae are ore 


easement oieen a tonnage of jiron greatly in excess 
‘output could easily be. oh to 
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by’sea. Prices —— with. parcels of mixed; numbere | ak? 


£28 per ton, 
with boiler of otha at, £29 10s 
Works improvements are 
being carried ont-.jin the steel a departments. 


Shipbuilding and“Engineering. 
These trades are well employed, and there is 
a good programme of work in most departments, both 
for new tonnage and for all classes of engines, steam and 
oil driven. The fitting-out berths are busy. 


Fuel. 


The: demand*for steam coal is brisk, and 36s. 

ton. dglivered is still the quotation. Coke is in full 
+ meee at. 658. per ton,,,deliverd. for East Coast 
qualities. 





SHEFFIELD. 
Gram, may previous letter shere.;hes been an. 
srewed ieee registration of still another steel combine 
pape yr secs again acy i ag Be 
a 


74 to Cutlery Forgers {Shef- 
of. £80,000, one- 


quarter in ordinaries the rest. in preference shares, 
the: former being i d-—or to, be_issued—in blocks of 


any will devote iri bi cnt 

Pai 9 ¢ i a ving 
Sees 

te ey cheat om thi 


cutlery industry which le. it rs fi 
ems a able tenies mya ore in, its 
i end, bring, in ae era, of inte fdas 
hear, too, though not authoritatively, 
field. steel eoricern has, joined, or is ape to; ion, ae Steel 
some | Products’ Combine. at,/Temp! ugh, 
File Factories: rt 


i dame ner whee the i ig ths wi i 

for the; coming. session is 
punsdsisicnaal teetmmnbemces wictcie teen 
movement they, are.endeayouring to,promote will make 
headway. It certainly cannot be said that very much 
has been done in that diners ion_up to ti ee though 
that there is a great need it ‘Gatitiot” Our 
output is not _ SORIA. 98 the yolume it might, be if suffi- 


in which, the.. various processes 

ardaced sequence, Ww: Withont the distressing waste of time 
in most works at, present. i po having to 
be conveyed up and down the ‘building at the different 
stages of manufacture. It is just as important_to study 
the lay-out of a file factory as Mead in po peers OF at engi- 
neering» works, if the. highest “prestuctiny, is to be Lage 
about with the, least expen of Aime, Jabour,” and 

money:, Another. thing is, that, some, should be 





fom o¢obiating thn produc of mall anti 


-Lof giving a forgér id? fa) Bri 


ae 









involving the constant changing of-tools 
j;and consequent waste of time. By such methods makers 


skews lower profits. Instead 
dex’a few: ithing and a 
few another, give him sufficient of one kind to keep him 


lose output and lost outpu 


* tora whole day, and then see the difference in output. 
Mie itis; of 


Waitin g 
for steel, of grinders waiting for eee from the forgers, 
of cutlers waiting for blanki, and.of «hatdenors waiting 
for files. Output is also being kept down in this district 
by too many “ wasters "ioboing)made. . “‘,Wasters,”) will 
not fetch more than 25 Fas cent. of the price of sound files, 

firms ‘have the reputation of always ‘béing able 


‘some 
Pal yply them.’ Th’ one well-authenticated case here, 


sin Ps gua ‘ of files*made more than one-twentieth 
“ad in another only 8 ot. of souiid files 
rere Of 24ewt. of steel. In such instances 


something radically wrong with the methods 

of odution, ‘aaa am assured by an expert in the busi- 
if these ‘rinebeid "rere properly attended to our 

pr octal be ‘incréedsed 50° per cent., which: about 
Movie ‘we ‘have 'to import. I; hear. of 
‘meet American eaten in 

sap a np so 
‘of ii ‘should not be. successiully met, 


ig out. the tere aah sects a oat 
t test possi aid and encouragement from’ the 
Board of Trade—a fact which ought to be diily noted'by 
those who have. got into the way of thinking the’ back of 
vis Government Department was made only ‘tobe 

Mr. Wood received val abi Nohy dla tete-Dr: 
w 8. Turner, of the Sheffield Ttlversity. T very much 
doubt if at the moment, of the outbreak of war Dr. Turner 
had ever given mid than a passing thought to glass manu- 





facture, but from tha cy he made it his special study, 
begi with a co miniature furnaces in ‘an attic 
of niversity and developing im 8 remarkably ‘short 


poe into the head of the University’ s new Department 
of Glass Technology, which is certainly the first ‘Glass 
Research Laboratory on absolutely factory lines to be 
established by any University in this or any other country. 
Dr. Turner and Mr. Wood were mainly responsible for the 
formation, in Sheffield of the Society of Glass ‘Technology, 
which now has a membership of between 500 and 600, 
the countries represented overseas being America—very 
largely—Australia, Canada, a alae a India, a 
South Africa, and» Sweden, .. he mepmmeraaip is 
distributed very fairly over - cr of the British glass- 
miking centres, and one of the most important /outcomes 
of’ the Society is the Glags Research Association, the head- 
ee aré in London, Sn mas eee actual 
, T'understand, will be carried ‘out im the 
Shomicld Univeniity’ 's ‘ot Glass Technology. 
The home makers of: glass, I hear, are: simply 
“snowed under ” with on and in the: case of. one at 
least of the principal manufacturers; they shave decided 
for the time beifig to supply: only the home. and (colonial 
markets, 80 that where that;is so the question of adverse 
exchanges is not to be reckoned with. » J/Ebere has, not 
parently been ‘any further ‘development of the sugges- 
tion that Sheffield should be revived as @ centre af glass- 
making, though there are large works iri the surrounding 


ort districts, afd in’ at’ least) one ease a new factory has been 


established ‘within’ the city, ‘where, too, the, making, of 
Rte Span wearticeelsinchne sats aldedena eon 
tion for some little 


ee eee ink Ss eesieee 
Boop Agere die Douglas Vickers gave 


of the big pemnneny 8<position 
if the wad pedasnnen teageetrer from ‘war to e mentioned, 
for instance, that Sacutbancte Gonthe hots ptiaborme the 
pie oo hee Pet 107,000, including those 
engaged at the Wolseley motor works, they now numbered 
44,000, of whom '3600 were women, though those, figures 
oe not ‘include employees of thé Metropolitan Carriage, 
‘ Balt tow wep bg ney re ‘Taylor Brothers, Glovers, 
Spodking of Vicks > aretha’ Soiecinaadeanton Meme 
akitig of i 
conser the chairman explained tnt aw onal of hat 
development the’ British ‘Westinghouse Company passed 
under the control of Vickers, and for certain reasons,.was 
changed in name to the Metropolitan-Vickers Electrical 
Company. That/coutrolLeameto them, with its conneetions 
in France and Italy, and although the name was changed, 
the’ Aitierican “We 43Gomipany'continited on the 
most | ) atid’ friendly ‘relations, whilst further.con- 
hi 1d been made with Brown, Boveri and Go., the 
‘well-known! Swiss @lectrieal eonvern. | ‘‘ With»'this, com- 


| bination,” said Mr. Douglas’ Vickers; ‘‘werahall: have the 


benefit of 4 world-wide experience in the ‘design of! a large 
aie ‘Of ‘material which have been: proved to. suit. both 

European’ practice’ and ‘that of other countries,”’) | Mr. 
Vickers spoke very y of the state of the order 
books at all the firm’s Various works and companies,, but 
added that, OR ng oa: ett tap montane 
extreme difficulty, ciency ani Wal capeenes ie: 
material, ‘Pediietion “in! iw ‘hotits; arid repeated in- 


customers had held. off, 
thinking iptltel woilld ge and ‘they were. late in 
realising that there was no" prospect of. that for some, time 
or Nee. Mariufacturers, too, were unable to quote firm 
prices for work of any owing to the continued 
Fiode'c wipe eid et Mr. Vickers says he believes 
there ig’ a marked ‘improvement in ithe’ spirit. of; —" 
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among all classes.-Let us hope that is so. Everyone does} 

not think it., hoills ‘ sited Mae? } feo : 
ing general conditions, one hears very 


ory. reports and even the voice, of the croaker 
is reasserting itself. It certainly appears to be the case 
that in, certain directio: 


contradictory 


} ms & momentary lull bas occurred, 
though it must) be, but momentary, The demand for 
everything is hardly yet begun to be administered to, an 
it is well eonnae known that, the warehouse. sh 
storehouses of the world are bare to the is,, There 
are no stocks anywhere. If there really is a quietude in 
departments makitig engineers’ tools, no one can imagine 
it is anything more than a passing phase)/‘whilst: a Jittle 
slackness in the demand for quarrymen’s implements is 
attributed to the fact that the-pressure for houses and other 
buildings has caused 
ness with most parts of the Continent'is becoming more 
lee bee obvious reason=-the adverse rate of 
exchange. But the goods are’ nevertheless very badly 
needed, and willbe heavily ordered at’ the first decent 
opportunity. Spades and shovels‘ are certainly com- 
Jpeg pes - natiral ‘reaction: eee ee rash:'for 
ve years to supply enormous ies of [4 
tools, and ly ian, perha) Fh grgmc gear of stocks. 
Some people eay the damand for files is not quite so strong, 
but others speak differently and a manufacturer told me 
only this week that he had sufficient file orders to keep him 
going for six months without booking another one, beside 
which he had been urged to.execute business for the trade. 
That. hardly looks like quietude. But it, is the fact that 
steel makers cannot priate fast enough, that supplies of 
iron are seriousl below demand, that, it is ‘extremely 
Yy requirements of steel. plates, sheets, 
hoops and ‘strip, and that rolling mills cannot, cope with 
the demands made upon them. High-speed steel depart- 
ments, too, are maintaining their activity, which reminds 
me that,in conversation, with an American, business, man 
a day or two ago, he told me that in his opinion the agita- 
tion in the States for the imposition ‘of # higher tariff'on 
imported steé! contai ‘tungsten was really not directed 
against Britain, but involved a political move and counter- 
move by two groups of American interests, one owning 
wolfram ore ‘interests in China and the other in’ México. 
In any event, the United States Senate has so revised the 
Bill sent up to it on the subject by the House of Repre- 
sentatives that the proposal now is that the new tariffs, 
in @ rather reduced form, should come. up for revision at 
the end of three years. But we are evidently not at the 
end of the argument yet.. There is a big demand for small 
tools like pliers and ak gk magnets are wanted, and rail- 
way and tramway steel is steadily developing.. There is 
no need to talk pessimistically about the. trade outlook, 


Iron, Steel, and Coal. 


The iron and steel markets locally continue much 
as last reported, with a constant upward tendency,: and 
big premiums easily secured for delivery. All eyes are 
now on the fuel market, where the anticipated further 
advance will recommence the vicious circle, by causing a 
new general rise in pri Supplies of steams are greatly 
restricted, nuts being particularly “scarce. under- 
takings and the railways are doing their best to build up 
reserves, and whilst the latter generally have done pretty 
well in the matter, some of the gasworks are very little 
removed from the danger zone. Slacks are extremely 
difficult to buy, and blast-furnace coke at 58s. 6d. at ovens 
is much below demand. Housé coal supplies are almost 
at hand-to-mouth level. Best South Yorkshire steam 
hards are 29s. to 29s. 6d.; best. Derbyshire, 28s. 6d. to 
29s.; seconds, 27s. 6d. to 28s.; steam cobbles and nuts, 
ditto ; washed smalls, 24s. 6d: to 26s.; best hard slacks, 
24s. 3d. to 24s. 9d.; seconds, 23s. 9d. to 24s. 3d.; soft 
nutty, 23s, 6d. to 24s; 22s, to 22s. 6d.; ‘and small 
slacks, 19s. to 20s... For house sorts, branch is 32s..to 36s. 
and best Silkstone 29s. .6d..to 30s., all per ton at pit, the 
house fuel being subject to the 10s. rebate, though common 
belief in colliery circles here at the moment is that the 
rebate will be withdrawn and at least 5s. per ton added. 


A Reconstructed Company. 


In my letter last week I referred to the recon- 
struction,of the firm,of Henry, Rossell and.Co.,. Limited, 
of Waverley Works, Sheffield,.and I. now.hear that the 

i rs are making @ public issue of shares. By the way, 
through @ printer’s:érror, the name was spelt ‘ Russell.” 


en 
NORTH OF ENGLAND. 
(Prom our oton Correspondent.) 


New Industry for Tees-side. 


DerFrnrre information is now available regardin 
the new industry for Tees-side which was foredbadowed 
in one of my recent letters. The industry to be established 
is the. manufacture of ammonia synthetically from the 
nitrogen, of, the. air, and..a,contract hasbeen 

whereby a syndicate:comprising Brunner, Mond and. Co., 
Limited, and Explosive Trades, Limited, purchases the 
extensive site at Billingham-on-Tees, which the Govern- 
ment secured more than two years ago for the’ purpose 
of building a factory. The area of the site ‘is 
between 500 and acres, with a long river pigs 
which will be used for the discharge.and loading. of 
products. Little has-been done on the site by the Govern- 
ment-beyond the! erection of a few stores and the laying 
out’of a road, but a eonsiderable amount of material was 
ordered, and the’ syndicate takés over all of this that cati 
be utilised. “Meanwhile, to save time, it: has for some 
months had @ special staff of chemists and engineers en- 
gaged in designing, the proposed plant and in. working 
out the lems involved in its construction. The seale 
on ich operations are intended may be judged from 


the fact that the 


builders to resort ‘to'conerete. Busi | j 
fo 


eet ercncnmctssepenn 
- Oe ene 


"the "conference. at the ‘Ministry of Transport 
to deus and, if pono, tnd soluti fie ie soe 
port difficulty on the North,East Coast appears to have 

., The renee was representative 
iterested, and was convened on the initiative 
of; the . Ministry,...The steel. makers, who have 
Si it ent etna a wae let 
perio bgd ohontag Se 
a of —- material oe. + , 

the result ing . itjo an ter 
working, the -eanity aial temic ws at half ‘duri 
the three, following .m: then, it graduagly crept 
Bp Feel BY, ARS. 
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| there were 70,000, to 
Dissent, irae there are 02.000 tou 
‘of nearly £2,000,000... This material, 
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orders, and firms are anxiously 
The transport part Ty iow, th : 201 
out, was not equal to the current output of the mills, 
was laid upon the fact that unless the works 
were to be put on short time better railway facilities must 
be immediately provided, The steel makers were loin; 
what they could, by means of river barges ‘and coasting 
vessels, to ship material, but that, only touched the fringe 
of the question, The remedies proposed by the steel- 
makers were an extension of the t: ree-shift system onthe 
railways, an increase in the number of trucks, and better 
traffic ba a9 The representatives of the North- 
Eastern lway, Company expressed themselves anxious 
to do something to relieve the situation, but they held 
out no hope of being able to deal with the ow 
which was foreshadowed or any chance’ of makifig’ any 
rapid, reduction of existing stocks. In the, end the 
su: ion was made that the steel makers, the ship- 
builders and the railway company should set up a local 
committee to consider how far they could help each other 
with what was admittedly a difficult position. Tae steel 
makers are frankly disappointed with the result of the 
conference, The representatives of the railway company, 
they point out, had nothing new, to, tell them, and it will 


and giao 


be now for the works to go on short time until 
the company’s building programme can be completed. 
Bai complain that the building programme, is a year 

ind, — 5 Se ae 3 


Cleveland Iron Trade. a 
An air of uncertainty prevails in the Cleveland 
pig iron trade regarding prices. The Government’s 
decision with respect to coal prices is eagerly awaited. 
It is antici that’ an announcement will be made 
before the end of the week, and as sdon as the amount 
the advance to ‘be imposed in’ ec of the miners’ 





increased wages becomes known, up ‘will go the price of 
pig iron and the manufactures thereof. In the meantime 
It is difficult to do business in’ Cleveland pig iron. “ The 
makers have had the question of prices under consideration 
again this ‘week, but have decided to wait. This involves 
no sacrifice to them, for all deliveries on and after May Ist 
are subject’to the protection clause that the price payable 
shall be that ruling at the time of delivery. It is, there- 
fore, possible ‘for thei to impose’ an advance without 
notice, and’ probably they will lose no ‘time in doing so 
after the coal ‘prices are‘known. There ‘is, however, very 
little business just now. Even the smallest trans- 
actions are carefully scrutinised before they are completed. 
One of the first questions asked is the ultimate destination 
of the iron, and if that be outside the confines of the home 
country, ‘or of: Bratice;: Belgium .or,Italy,: there is little 
prospect of its being accepted: .As.some of the neutrals 
are. prepared \to ‘pay almost any figure to get pig iron, 
this attitude involves:.a: substantial sacrifice on. the part 
of the pig! iron: produéérs, ‘but the shortage of supplies 
is such that every ton of iron is needed! at. home, and. 
makers ise! ‘that. home: needs. must; have priority. 
Still it is an unsatisfactory ition, and an expansion of 
the output, which is only held up through the.lack of 
coke, would afford an opportunity of doing a very lucrative 
feteign tide? Fepant WF Bead NY te Caterty’ inquiring 
for foundry iron, and it’ is’ interesting to observe’ that 
Austria’ ‘is’ inthe’ market’ for ‘substantial quantities’! of 
Clevéland’ iron: "There were ‘some recent shipments to 

>» and’ it Will’ be’ Of interest to observe if Austria 
is “‘suéééssful. ‘Subject’ to the’ proviso ‘that: the 
cg mw fh ¢e ‘Tiliftig at the tithe of de: 
livery, home’salés are being made at 212s.-6d. for No.1 
and 200s. for all other foundry and forge qualities, whilst 
for the Allies"5s. per ton'is addéd in ‘all cases: ‘Neutrals 
ate offering up‘ to” 90s. for Clevéland foundry iron, 

Hematite Pig Iron, 

There; ,,is; little, change. in, the..position of the 
Hast, Coast, hematite pig, iron .trade.,..It is regarded..as 
quite a possibility. that makers will not raise the price, or, 
at least, that, the advance will be-very,small. Since the 
last advance.(was,made there has been a fall in hematite 
ore freights which is,equal.to a, saving of about 18s. per 
ton in the production of East Coast hematite, and that 
figure may just about cover the extra fuel costs. This, of 
course, is purel @ matter for speculation at present, but 
the hematite fated ‘aré in’ quite ‘a comfortable position 
at present, andhave a ready market for all their iron. 
The adverse excharige rather’ ‘restricts ‘business ‘with 
France and Italy, but the home demand is very strong, 
260s. being readily paid for mixed numbers ane:262s. 6d. 
for No.1, the Allies paying 5s. premium..on these figures. 


Iron-making Materials. 


The imports 4 foreign ore continue to be on 
an _exceptio a ers’ stocks » _& mueh 
hedlihier ge oeahedtat PTR tetas in ei 
still continues, and best Rubie-is now about 63s. 6d. per 
ton c.i.f. ex ship Tees, Even further falls are expected 
in the freight: nidrket’ “ The deliveries of coke are on a 
better scale, but the end of this month.will probably see 





ae required ‘will be probably some- 


thing like £5,000, 








a big advance on the current quotation of 558° 6d. an ton 
at the ovens.for furnace coke. . - + 


——— 






The 3 conditiotis in thé manufactured 
iron and steel trade are practically unaltered. Great 
activity is the rule at. the works, and manufacturers are 
»verw aed with orders; but they are in a very tanta- 


sing position as 4 result of the shortage of trucks, Many 


been | of the works are congested with finished ‘material awaiting 


removal, and it is feared, as already remarked, that some 
of the mills will have to be closed déwn it order to rélieve 
_ Situation. , This week steel rails, fish-plates, and 
epers and iron bars have been advanced £2 per ton 
and riyets £2 103, per ton. "The principal quotations for 
the home trade are as follows :—Steel php Bridge and tank 
plates, £22; steel boiler plates, £28 10s.; steel angles 
and joists, 4-ton lots, minimum, £21 10s.; rounds and 
ass 71 3in, 5hin., £: | 28, 6d. ; fin. to 3in., £24 ; flats, 
5 to 8in,, 2 5s,; over 8in., £22 15s.; Ifin. to 5in., 
£24; tees, £22 10s. ; heavy steel rails, £23 ; fish-plates, 
£28; packing steel, parallels, £18 5s.; tapered, £22 10s. ; 
steel trip and hoops, £27 10s. ; soft,steel billets, £22 10s. : 
hard steel billets, £23 10s.; rivets, £36; common iron 
bars, £28; best bars, £30; corrugated galvanised sheets 
up to £56; black. sheets, £45. . In many instances export 
rates are higher than home quotations, and all are subject 
to negotiation, . _ teh ge dl 
The Northern coal ‘trade position continues very 
tight and awkward. There is no prospective easement 
to be expected so far as can be seen, while in view°of the 
vast, q' ities of all.classes of fuel constantly being taken 
up for home market, requirements the situation is rapidly 
moving from bad to worse. There seems to be no present 
indication of supplies beige, available for export in 
any measurable quantities in the near future. Rather 
the contrary is expected, and shippers are inclined to view 
the whole outlook, from the exporters’ point of view, as 
ex ingly gloomy. There. seems to, be no doubt that 
American coal is reaching the European markets in large 
and increasing quantities. There are reports from Swéden, 
Denmark, and Norway of considerable quantities being 
landed, and_though the prices are probably not much 
lower than those ruling in the English market, the. fact 
remains that. markets abroad are being lost to this country 
which may not easily be recovered. Loadings are going 
forward both at Blyth and in the Tyne for Italian ports 
which, so far_as they go, are all to the good, and are prob- 
ably due to the San Remo conference ; but, in any case, 
the fate total cannot be very large, and in every 
case be against old contracts. ‘The tonnage at the 
loading ports is unlimited, and a long tail of steamers is 
lying idle week byiweek-waiting -for.eargoes. The coke 
trade is unc . The embargo on shipments of foundry 
and furnace coke still continues, but hopes, are entertained 
of its early removal, while gas coke is scarce and unob- 
tainable for shipment. Prices are unchanged, bet nominal 
all ‘round. The ‘principal market - quotations ‘are as 
follows':—Northumberlands: Best Blyth’ steams,:120s. ; 
second ‘Blyth steams, 110s. to 115s.; unsereened;” 100s: 
to T1108. ;° best steam smalls, 95s. to 100s. ; second smalls; 
90s; t6'95s.; ‘best screened households; 120s. Durhams’: 
Best gas, 110s. to 120s.; second: gas, 100s. to 110s. ; 
special Wear gas, 115s, to’ 120s: ;» coking,’ 11is. to 120s.; 
bunkers, 75s, to 80s. for the usual brands ; gas coke, 130s. 
to 135s. ; foundry coke, 135s. 








SCOTLAND. 
(From our own Correspondent.) 
Trade Conditions. 


Tue situation in the various branches of industry 
is practically, unchanged. The stringency of supplies 
compared with orders is. still very prominent despite all 
efforts of producers to esilepie ngem & measure of relief. 
Raw materials are parti y si , and there are 
numerous other difficulties in the way of an expansion 
of outputs. Prices are very high, and another substantial 
advance is inevitable when the increase in the price “of 
coal is an established fact. American raw material is 
coming over with fair regularity, though consi; is are 
small so far, and with available tonnage it may be possible 
té import good quantities of fuel from‘'thé' same source, 
but it séems'unlikely that any great relief'can be Tookéd 
for until labour troubles‘on the other side are less’ pro* 
minént. It is’said that oné' Scotch concern is in’ touch 
with an American colliery‘c iy, the annual ‘output 
of which is nearly équal to the entire antiual’ Scottish 
output, but: that the ‘question of transport is ‘an: fective 
barrier to business.’ It is difficult to see wheré the’ con: 
tinued rise’ in prices is leading to;'or how the apprecia- 
tion is to be arrested, and so long@s consumers are prepared 
to” pay any figure‘ asked, ‘and; in' fact,’ to endeavour to 
place orders regardless of ‘cost! ‘there is little hope: of 
progress being ‘made towards more’ reasonable standards 
of value. 


Labour Affairs. 


The: incessant ‘claim’ for increases: in wages’ goes 
on apace. ‘The latest offer to the dockers has been accepted 
by the Glasgow men, and those employed at the: other 
Scottish will also receive-the 16s. minimum. There 
has ‘been trouble in various coal districts, and no sooner 
is-one section ‘in working order again than: unrest: breaks 
out in another district... The iminers: employed ® certain 
pits: havesceme out, over # dispute with the management} 
and the miners’ union has decided: to ‘callout all: men 
in the employ of the firm to the: mumber: of: 3000.0 It 
appears impossible to avoid these sectional disputes 
and to have the industry fully, oceupied; and, efforts to 
increase outputs and stimulate all branches of trade are 


being held up in:consequeneeo) » 
Pig Iron. 


The. position of:.8coteh,pig..izon .is. unchanged, 


Posi 
All kinds of ,material,are.becoming more and more difficult 
to, secure, and.there is. practically nothing to be had for 


e requirements still absorb the bulk 
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of the output, and the shipping department is left pretty 
much agg 283 after itself. Prices are all exceptionally 
high, notwithstanding the lack of export business, and 
the prospects of an advance are looming near, In the 
meantime No. | foundry is in the region of £16 5s. and 
No. 3 £15 10s. per ton f.o.b. Glasgow. 


Finished Iron and Steel. 
The scarcity of finished material becomes more 


any 
ution 


position. Tube makers are well employed on 
home and export orders, though occasionally 


by a scarcity of raw ma’ 


Coal. 


All descriptions of Scotch coal continue in 
eager request. Industrial sorts are heavily booked, and 
consumers are still constantly on the outlook for fresh 
deliveries. Municipal concerns, too, are very bare of 
stocks. Household sorts are very busy, but more easily 


obtained, though many complaints are being received | 


quality. ee. is bc) onaaea restricted, and still 
chiefly coastwise. Considerable congestion is experienced 
at all ports, only @ very occasional cargo being secured. 
Duff material is being exported in fair quantity at prices 
varying from 40s. to 42s. 6d. per ton, according to quality. 
The aggregate shi ts for the week amount to 
134,504 tons, against 128,616 in the preceding week and 
123,211 tons in the same week last year. Export prices 
are 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Price of Coal. 


Tris fully expected that before very long, ne, penbenty 
before the end of this week, an announcement will be made 
concerning the price of coal for home consumption, The 
new order will, it is anticipated, deal with all classes of 
coal disposed of for inland use, and the advance in price 
will be very substantial. ‘The 10s. reduction in the price 
of coal for domestic use which was made last November 
will be wiped out, but even the replacing of this amount 
will not be sufficient to put the industry on a proper basis, 
with the consequence that an additional flat-rate increase 
will be made for all descriptions of coal, and this will apply 
to bunker coals, not only for vessels in the foreign-going 
trade, but also in the home coasting trade. It will be 
remembered that only a month or so ago the coalowners 
sr are agreed to supply bunker coals to foreign- 

ing tonnage on the basis of a fixed price for through coals 
~ "158., but this arrangement was subject to a change 
being made in the event of costs of production being 
increased. As a matter.of fact, the miners’ wages have 
been advanced hy a minimum of 2s. per day. The Com- 
mercial Committee of the South Wales Coalowners’ Asso- 
ciation has given the matter full consideration, and has 
agreed on the figure which it thinks should form the 
increase, but in order that there shall be some uniformity 
throughout the country the amount is to be submitted to 
the other coal-exporting districts for their views. 


The members of the Labour party in South Wales 
are bent on making a big effort in the propaganda line 
this week-end. A new symptom is the action of the. coal 
trimmers of Cardiff and district, whose representatives on 
the Board applied that there should be cessation 
of all work on Saturday next for May Day demonstration. 
purposes. This request is quite an innovation on the part 
of the coal trimmers, and the employers’ section on the 
Board. declined on principle to accede to it. Whether the 
men will suspend work on Saturday, despite the decision 
of the employers’ representatives, remains to be seen. 
The question of the high cost of living has also brought 
about increased activity on the part of the women’s section 
of the Labour party in this district. A deputation of 
about twenty attended a meeting of the Council of the 
South Wales Miners’ Federation on Monday ga Pd — 
various members submitted statistics regarding p 
day and pre-war prices of articles of food, Doiessla good ak 
wearing apparel, &c. The list covered a wide assortment 
of commodities, and it was stated that while it was 

i that the Miners’ Federation had been instru- 
mental in advancing the miners’ wages, it was maintained 
that these advances were insufficient to meet the enhanced 
and incr@asingly high cost of living. The chairman of the 
Council, Mr. W. Brace, suggested that the details given 
by the deputation should be tabulated, and this it was 
. promised should be done. 


Nine Mile Point Colliery Dispute. 

The question as to what action shall be taken 
concerning the strike notices arising out of the Nine Mile 
Point Colliery dispute will not be decided until to-day — 
Friday. As briefly mentioned last week, this business has 
proved quite a fiasco. A coalfield conference agreed that 
fourteen days’ notices should be served, but evidently the 
rank and file are not so keen on striking over such a com- 
paratively unim t issue, and out of about 210,000 
workmen only about 104,000 took the twouble to serve 


notices upon their employers, ‘Such apathy naturally 
the in an awkward position, as to declare 
s dekatles eiibecsi destdgh"Uiftnalty spn iho Dediog 
a te Y upon n, 
in of the notices, so it is left to another special coalfiel 
conference, to be held ‘to-day, to say how. the 
 scarcage difficulty is to be got over. The Council of the 
uth Wales Miners’. Federation declines to accept the 
responsibility of asking for the withdrawal of those notices 
which were served. 


Newport's Shipping Faulities. 


*The directors and the management of the 
Alexandra Docks and Railway Company, Newport, have 
for some steadily pursued o policy of keeping 
thoroughly up-to-date the facilities of the port for the 
shipment of coal, and within the past week or so a new | Plates 

hoist, constructed by S:r W. G. Armstrong, Whitworth and 
Co., Ltd., three: hich wes glib through an 
order for three, which was with is firm in 1913. 
This new hoist is No. 20, an situated at the westward 
end of the South Dock. his Kanes ta tects ons orcas 
filled cylinder foundations, constructed by Messrs. John 
Price and Son, while the platform resting on the founda- 
tions and on which the superstructure is raised, together 
with the high-level viaducts for the return of the empty 
wagons, are of ferro-concrete, and were constructed by the 
Yorkshire Hennebique Contracting Company, Limited. 
The lift of the hoist is 70ft. from the quay level, the same 
as at No. 18 hoist, which was opened in February, 1919, 
This is the highest lift of any hoist in the United Kingdom. 

Housiog Bonds. 

Complaint is made in certain centres of South 

Wales of the apathy displayed by public men and members 
of the public generally in the qosethelk of housing bonds, 
but in The ease of the Rhondda Valley district there is 
apparently “— activity. 
in respect o' ies for the organisation of a 
campaign Bec raising by means of local municipal bonds 
of a £500,000 loan. Coalowners who have interests 
in the Rhondda Valley have promised one-third of the 
amount which it is rtd to raise, conditional u the 
South Wales Miners’ eration subscribing a sum. 
Landowners, various companies and co-operative societies 
oe cagiine ok attain eoeetaplinay after which the 
eae eee to obtain subseriptions from the public 


Wages Claims. 

Members of the tin-plate section of the Dockers’ 
Union, who on Saturday gave consideration to close on 
100 claims by different branches of the industry, decided 
upon a general claim affecting all sections to the effect 
substantial in the base wage rates be 


ballot 
’ and Founders’ tion 
e employers hae reultod in 1231 
d 489 against, the majority 
alg gp 
lseasliy bon aah aieeen a beeen as they are 
opposed to the national award respecting wages. The 
action of the men is quite unofficial. The Swansea men 
now demand £5 a week for those over eighteen years of 
age. The prospect of a settlement being effected is not 


Hit 


Colliery Deal. 

It is reported that Messrs. Lewis Stephens and 
Co., of Swansea, have secured an option to purchase the 
Tirdonkin Collierics, Elangyielach, which produce nearly 
1000 tons @ day of first-class steam coals. The sum of 
about £400,000 is involved. The Tirdonkin Collieries were 
by the late Lord Glantawe, and members of 
his family are still largely interested in the property. 


Current Business. 

coal market practically no new 
feature. The od master, prewniepeactclly no new | 
improve, and, in fact, it is rather a surprise to find. that 
last week the total quantity exported from South Wales 
as 331,623 tons, of which 60 
The bulk of the coal produced is 


r 


Newport. 
There is practically no market aé:the resent time, 
in silica temnaiie Gene 90 semules te clier te onto 


loading. Ramee Sty greeny Hey tmp 


Swansea. 
Tid seaw st irenihinsins nati eihe tery Seeds 
but business is on a very limited scale, as stems are already 
very congested. ‘ 





Latest News from the Provinces, 





WALES AND ADJOINING COUNTIES. 
Steel Trade Wages. 


As the result of a conference between the South 
Wales and Monmouthshire Iron and Steel Makers’ Asso- 








Progress is fairly satisfactory et 


of the men employed | inch ; 
Associa 





ciation and the representatives of the allied skilled trades. 


men, the employers have confirmed their previous a of 
“nour 


™.) eS eee ws oe ee 
» making 1 r week. per cent, increase 
vo offered to sunltha” gtrikers i in their third, fourth and 


fifth years, The men’s original demands were for 10s. 
increase for skilled ae 8 — rata increase for all other 

apprentices, in whose case 
oie cent. on total earnings. The 
workmen are to hold mass meetings to receive the report 
of their representatives and to decide whether they will 
accept the employers’ offer or not. 


Swansea Metal Market. 


vely little business is ing in tin- 
, but tone is firm, both for y and forward 
delivery Some uncertainty prevails santa the new 


aca of the workers. akers are rather anxious, as 

wen + of future business has not improved, Quota- 

ock. tin, cash £347 l5s., three months £347 ; 

raat cash £105, three months £107 10s.; Spanish lead, 

sh £41 10s., three months £42 lis.; and spelter, cash 
£49 5s., three months £51. 





—_—_—_ 
LAUNCHES AND TRIAL. TRIPS. 





Botrvian ;. built by Irvine’s Shipbuilding and 
Company, Limited ; to the order of F. Leyland and Co., 
dimensi 413ft., breadth 52ft. 3in., 


Docks 
ted ; 
mou'ded 


single-deck shelter-deck 


dimensions, 6in., 

moulded int: i 19in., Rais and 52in. 7s. stro! 4 

5 somenrannes © Richardsons, estgarth an 

Bo. Li launch, March 23rd. 

Pacem “built Craig, Taylor and Co., Limited ; to the 
=e Steam Navi tion y. Limited ; 
52ft. 3in., d moulded 
y 48in. ressure 


draught fitted ; of St knots om rere yr uring trials; 
trial trip, Wednesday, March 24th. 

No. 10 Steam Hopper Barge; built by Lobnitz and Co., 
Limited ; aoe gre yl lpr Harbour Board ; 
the builders ; trial trip, March 24th. 

‘Sater nanos ” bans by Wm. Gray and Co. (1918), 
Limited ; to the order of Société Navale oe VQuest, Paris ; 
dimensions, length 321 ft. 3in., breadth 46ft. 6in., depth moulded 
26ft. 3in.; to carry, 4800 tons; engines, triple-expansion, 
25in., 4lin. and 68in. by 45in. stroke, pressure 200 Ib. square 

constructed by the builders; trial trip, Th y, April 


e, 











EDUCATIONAL INTELLIGENCE. 


ArropyNamics.—A course of lectures on ‘‘ Aerodynamics 
will be given by Mr. L. Bairstow, C.B.E., F.R.S., Pedtenscd of 


Aerodynamics in the College, on Mondays and Fridays 
at 5 p.m,, provided a + number of candidates are enrolled. 
Pilots, demonstrators, desire to attend are asked to 


Collage ol Selence Inpactal 
o 
at 5 p.m., to make the necessury 


_ 
in Small Physics Lecture Theatre, Royal 
te Tidieoeapet, on Nomar: May 3rd, 


Continvation oF LecruBEs GIvEN IN THE Last TERM BY 
Str Ricnwarp Gtiazesroox.—Sir Richard Glazebrook, K.C.B., 
F.R.S., the University of London Zaharoff Professor of ‘Aviation, 
wishes to meet those students who attended his lect last term, 





Lecture Theatre, Royal College of Science, 
5 p.m. 








The fo INSTITUTION OF ‘ge bom varieny 4 (Loxpown).— 
itlemen e been t 
ce age ug fen appoin Mr FB 


and North-W. Crewe, and Colanel 
Kitson-Clark, Airedale ‘Seri Wontrn. ‘alas, Vice-president. 

Far Eastern Enorveertna ‘Conoress—An engineering 
congress, to which engineers from all countries, including India, 


oe ne ne ee ee se of 
next gan a eltevreden, ia, Java, 
aligned) oe pin ack the | ‘leliaeal of tha Watheslonds 
Indies, portage gy ch ae Indian branch of the Royal 
Dutch Institute lish and Dutch will be 
spoken, and several hundred ‘su ‘have already been 
received many countries, Japan and Australia. 


from 
The papers to be discussed will be 


Rail and steamer traffic : » water tio a and any 

poste 3 roads, bridges, parent: page 4 
pooh eons gl The discussions industry 

oath nd fooMny Rice 


Gates tt itivicgh Wredipceatiat 

cad posh Mason | "hak gare, eel gue: 2 naive comabenbionon 

by cable and ps Pom . oe ; onan 

procera $ removal oa ball use; the con 
f° i of all kinds, with 


for the natives; earthquake pa materials ; 
ions, taxes and public loans ; 
and water power ; the produc 
of sugar, rubber, quinine, "tea. oils and 
iodine ; Government aid of all kinds ; i 
olcanic 
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Belgian Engineering Notes, 
(From a Correspondent in Brussels.) : 
The Brussels Fair. 


Tue first annual Commercial Fair in Brussels, 
which has just been held, met with a success that, pro- 
portionately, has not been surpassed by any similar Fair 
elsewhere. As a manifestation of industrial progress since 
the Armistice it naturally attracted a large amount of 
attention, and for the first time it was possible to obtain a 
fairly accurate idea of the present commercial and indus- 
trial conditions in Belgium. The country is, of course, far 
from attaining its pre-war production, and a great deal of 
work has yet to be done in the way of factory equipment. 
Nevertheless, nearly all the firms are rapidly preparing 
for an extended output. | There is little complaint about 
the difficulties of getting the factories into working order 
again; the difficulties exist. but.everyone seems deter- 
mined to overcome them. The labour effervescence is 
certainly a source of uneasiness, but there is a general 
ey oem that it will settle down in time. 

© most serious difficulty arises from the depreciation 
of currency, which is having a detrimental effect upon the 
commercial relations with Great Britain, It would be well 
for British manufacturers not to overlook the change of 
sentiment which has taken place in this country on account 
of the extraordinary inflation of prices of British goods 
imported into Belgium. There are things that buyers here 
cannot dispense with, and they pay the high prices due to 
the exchange rate with a natural feeling of reluctance tinged 
with a certain resentment. They do not appear to under- 
stand that the fluctuations of the exchange are largely due 
to the situation of those countries'which have had to pur- 
chase considerably more than they can produce for export. 
The conditions are abnormal, and unless some international 
arrangement can be arrived at.for according credits to 
those countries most in need of them, an improvement can 
hardly be expected until the internal finances are esta- 
blished on a sound basis and the manufacturing industries 
are capable of readjusting the present unfavourable 
balance of trade. Unfortunately, Belgian buyers too often 
regard the adverse exchange rate as a personal grievance 
against Great Britain, and there is a growing tendency to 
exclude British products as much as possible in favour of 
French goods, which, of course, have the advantage of 
being produced under much the same conditions as the 
Belgian. A feature of the Fair was therefore the particu- 
larly active-demand for all kinds of French products and 
a desire to encourage in every way business with France. 
While this is quite logical under present conditions, it is 
doubtful whether the French will be in a position to supply 
what the ians need, and despite the reserved attitude 
of buyers towards everything British it is probable that 
they will be unable to dispense with such products as 
machinery, which are in urgent demand at the present 
moment. Nevertheless, it would be possible to do a very 
much larger business in Belgium if British firms could 
relieve buyers of some of the burden of the exchange rate 
by a system of credit which would facilitate purchases. 


Engineering Exhibits. e 
A Fair can never be representative of the different 
industries, for the reason that the space available for each 
section is so restricted that only a comparatively few firms 
can obtain stands, and while the exhibition is attractive 
as a whole it can only be of limited interest to those who 
purchase a particular class of goods. Therefore those who 
secure stands have little competition. Buyers requiring 
certain goods place orders as a matter of course with the 
one or two firms exhibiting them. A Fair in a centre where 
buyers are attracted in large numbers is accordingly usually 
profitable to manufacturers who are able to show their 
goods. In the engineering section business appears to have 
been particularly satisfactory, not so much as regards the 
orders actually booked as of the inquiries which gave 
promise of resulting in a considerable amount of business. 
Mechanical suet J was more strongly represented 
than at most continental Fairs. There was a long line of 
huts in the Royal Park and a special mechanical section 
in the Palais du Midi, but if the number of exhibits was 
fairly large it cannot be said that they were uniformly 
interesting. Several Belgian firms are now making a 
speciality of machine tools that were formerly imported 
from Germany, and some well designed horizontal and 
vertical milling machines were shown by the Ateliers 
Jasper, of Liége. In construction these machines compared 
very favourably with those produced by foreign makers. 
On several of the Belgian machine tool stands there were 
samples of English lathes and other machines. There was, 
in fact, plenty of evidence that British machine tools are 
it urchased ,in Belgium, as is almost inevitable in 
view of the exclusion of German products and of the high 
rices of American machines. e moment is a particu- 
arly favourable one to establish a good foothold in this 
country. British makers will have to overcome a great 
deal of prejudice on account of the exchange, and so wi:! 
the Americans, and it is desfrable to smooth away these 
prejudices as much as possible in view of the possibility 
of Belgian buyers being almost driven in the future to 

purchase machinery from. Germany. 

In the way of mechanical exhibits there was very little 
that was new. The Société Suisse po: r la Construction 
de Locomotives et de Machines de Winterthur showed a 
new air compressor consisting of a rotor mounted on an 
excentric and slotted to receive a number of plates. These 
plates have a sliding fit in the rotor and they press by 
centrifugal force against a ring turning with them inside 
the chamber. The ring has just the clearance necessary 
to avoid friction. It is claimed that by this means the 
wear of the plates is extremely small, tween the rotor 
and the part. of the chamber there is a crescent 
space divided by the plates into a number of chambers of 
varying ities: At each revolution of the rotor the 
capacity of the chambers varies from a minimum to a 
Toaximum and then to a minimum, the result being that 
the pressure increases from the maximum until the air 
_leaves the machine, It is claimed that a single-stage, 
machine will give a pressure of four atmospheres ane a two- 
stage machine ten atmospheres, while the 1 ine can 


also be transformed into a highly efficient vacuum pump, is 





The Avamore rotary pump is based the same prin- 
ciple, except that thodetatiin-s adil: diih, qentnalio with 
rubber around the circumference, arid as the disc rolls 
round the chamber contin’ at a considerably lower 
speed than the excentric on which it is mounted it has a 
very high efficiency and is capable of producing a vacuum 
of Oin. of mercury, The Avamore pump was one of the 
few British novelties seen at the Fair. 

There were a few other British firms exhibiting, includ- 
ing Spencer Moulton and Co., Limited, who showed for 
the first time on the Continent their system of rubber 
buffers for railway coaches. 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment ie not illustrated the Specification is 
without drawings. 


Copies of Specifications may be oblained at the Patent-o 
at le. 


The date given is the date age + the second date, 
oi'the Eg ad cite te of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


140,307. March 7th, 1919.—Steeve Vatves, J. W. Hall, 3, 
Florence Villas, Feltham. 

This invention consists in constructing a substantially flexible 
tubular sleeve valve without a transverse diaphragm and having 
walls of such cross sectional area, say, about */,,in. thick, that 
the high gas pressures in the cylinder will cause the sleeve to 
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expand, take up working clearance, and so prevent leakage of 
gas. The timing is preferably so arran t the foreing of 
the sleeve against the cylinder takes place when the sleeve is 
stationary, or nearly so, #.¢., on. the latter part of the com- 
pression stroke and the majority of the power stroke.—March 
25th, 1920. 


DYNAMOS AND MOTORS. 


140,134. November 15th, 1918.—Dynamo-ELEcTRIC MACHINES, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C. 4, and F..P, Whitaker, 237, 
Clifton-road, Rugby. - 

It is well known that an electric are may be blown out by a 
magnetic field, and the chief object of the present invention is to 
apply this pro of the electric arc to the construction ot 
brush holders for high-voltage direct-eurrent generators. The 
aim of the pee invention is to ensure that if a flash-over 
occurs it shall be extinguished immediately before serious 
damage can be done to the machine. Referring to Figs. 1 and 2, 
A represents one of the commutator bars of a dynamo-electric 
machine; B are the brushes engaging the commutator. The 
brush box C is in a hollow cireular casing D, which contains the 
blow-out coil E. The brush box is shown as insulated from the 
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casing D by insulating wrapping F, but in certain cases it may be 

perare fetter, the md . The casing is provided with 

a hinged cover G having its portion of insulating material 

H secured to the inside of a flange on the cover. The 

aera 2 RE pL cae “pe Rp IS lati 
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shown as being divided into two portions M and N, the portion 
M being connected in series between the brushes B 
and the hues ¥ . w le the, portion N is ted between 
the casing D and brushes B. Other arrangements of the 
connections are in the specification.— March 15th, 1920. 
140,220. Apri Ist, 1919.—Dynamo-gLecrrio Macatnes, The 

Briti. —— Company, Limited, 83, Cannon- 


This invention relates more particularly to electrical systems 
of power transmission and regenerative braking. comprising a 
main dynamo-electrie machine which is required to operate 
either as a motor to drive, or as a generator to brake, a load 
such as @ traction or similar load. A mts a dyn3mo- 
electric machine baving an armature B and a series field winding 
UC. D represents a generator whi @ rotatable field member 
and a rotatable armature member F.. For the purpose of clearly 
indicating that the speed of the field member varies with the 
speed of the armature B the field member is illustrated as mech- 
anically connected to the a means of a shaft, which 
may be connected by gear G to the axle of a vehicle 
or other load. The armature member F of the generator is con- 
nected to be driven by the shunt motor H. The conductor K 
and ground L constitute a variable: suppl circuit. The 
field member is provided with a main field win M, which is 
connected by means of the collector rings bet the conduct 
K and ground L, and with” an iary field winding N, 
which is connected by means of collector rings between the field 
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winding C of the dynamo-electric machine A and earth L. | 


Tho armature F of generator D may be connected across the 
field winding C by means of the switch P. If it be desired to 
operate the dynamo-electric machine A as an ordi series 
motor, this may be accomplished by ting the hine to 
the conductor K and maintaining the switch P open. If, however, 
it be desired to operate the machiné as a motor with its series 
field winding C super-excited, the sw:tch P will be closed. Both 
the current in the field winding C which traverses the armature B 
and the current in the field winding C, which is supplied thereto 
hy the generator D, vary inversely with the speed of the dynamo- 
electric machine A, which will operate with a torque speed 
characteristic similar to that of a series motor. An increase of 
current through the armature B will act directly upon the field 
winding C and indirectly through the generator D to increase 
the field excitation of the dynamo-electric machine A, thereby 
preventing objectionable rushes of current. During the generator 
operation of pp gman: 8a machine A the current in the 
field winding C wi _—T inversely with the speed of the dynamo- 
electric machine, and the minimum at which the 
dynamo-electric machine will return power to the supply circuit 
is materially lowered.— March 25th, 1920. 





SWITCHGEAR. 


140,318. September 5th, 1919.—Conracrs ror Ezxcraio 
Switcues anp Fuses, H. J. Dean, 19, Leedham-road, 
Hoe and W. Redmayne, 77, Fitzwilliam-road, Rother- 

m. 

The object of this invention is to provide an improved contact 
device for electric switches and fuses. The device comprises 
a male and a female portion, as is usual, and in one embodiment 
the female portion is formed of a pair of rigid jaws, whilst the 
male portion is constructed of two flexible metallic blades 
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riveted together. at. the outer ends with a distance piece between 
to vide a-gap of the desired width, and springs or spring 
iene to resist compression of the free ends of the flexible 
blades. In a modification of the design the female portion is 
provided with flexible springs.—March 25th, 1920. 


TRANSMISSION OF POWER. 


140,347, November 13th, 1919.—Rotier Bzartncs, T. Crowe, 
172, roy wepersannaer yg South, Pye ge ey 

In order to prevent the displacement of the rollers, the inner 

race A of this. bearing is provided with a shoulder B. C is the 





material K, upon y is secured: the adj ag 

for the brushes. One method of connecting the coil Evin cireuit 
i illustrated in Fig. 3. this figure the coil 
-935 } is » 


outer roller race. _D is an annular member having sockets E 
for the reception of the conical rollers F. G is a flange on the 
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inner race, designed to prevent the displacement of the annular 
member when it has been formed up into a cone frustum. The 
conical rollers are inserted into the sockets E and the inner 
roller race A is inserted into the annular member so that the 
rollers engage the race of the same, the annular member is then 
formed up into a cone frustum shape by means of a tapered 
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female die which is pressed over the outer circumference of the 
assembly. The walls of the socket will thus converge and the 
periphery of one side of the annular member will become smaller 
and engage the flange G. At the same time the converging walls 
will prevent any displacement of the conical rollers, and they 
will be retained between the flange G and the shoulder B of the 
inner roller race.—March 25th, 1920. 


140,159. January 30th, 1919.—Sror V-atves, Summers Hunter, 
jun., 52, Moorside, Fenham, Newcas*!>-on-Tyne, and J. 8. 
Mackay, 27, Melrose-avenue, Monkseaton. » § 

This is a stop valve with which there is incorporated ‘a pilot 
valve, so arranged that it permits the escape of steam from 
behind the balancing piston on the first movement towards 
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e 
vpening the main valve. This pilot valve is shown at A, and the 
main valve B is opened by the collar C on the spindle engaging 
with the bridge D. The bridge is detachable in order to make the 
pilot vaive accessible.— March 25th, 1920. 


TELEGRAPHY AND TELEPHONY. 


140,332. February 14th, 1919.—Etecrricat Protective De- 
vices, Western Electric Company, Limited, Norfolk House, 
Victoria Embankment, London, W.C. 2. 

The type of protector commonly used for protecting circuits 
of low normal operating voltage, such as telephone, telegraph, 
























































and signal circuits, consists essentially of two electrodes spaced 
apart approximately .038mm. by a separator of insulating 
material, usually mica or celluloid, one of these electrodes being 
connected to ground and the other connected to the conductor 
to be protected. The particular feature of this invention resides 
in the use of a sheet metal separator of the desired thickness 
having its central portion cut away and its outer edges bent to 
fit over the edges of a block of insulating material in which one 


A is mounted in opposition to a somewhat similar block B of 
insulating material, but separated therefrom by means of a 
sheet metal separator C. The block B, which is preferably of 
porcelain or glass, is provided with a central opening, in which is 
rigidly secured the electrode D, which may be of any suitable 
conducting material, such as carbon. The inner portion of the 
opposing surface of block B is depressed as shown, thereby pro- 
viding an open channel E- around the electrode D, the active 
surface of which is in a plane with the surface of the block B. 
The outer edges IF of separator C are bent at an angle of 90 deg. 
to permit holding the separator.in a fixed position with respect 
to block B, and the inner portion of the separator C is cut away 
as shown, so that the inner edge G does not come in contact with 
the surface of block B, but lies well within the channel E, and 
therefore any burrs or rough edges resulting from the punching 
operation of this part are not in a position to affect the separa- 
tion between, the opposing electrodes and consequently the 
breakdown voltage of the protector.. It will be apparent that 
this invention provides a means of constructing a protector by 
which it is commercially possible to hold the separation between 
the opposing electrodes to very close -limits..—arch 25th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


140,326.. September 20th, 1919.— Water Levet Inpicators, 
V. Kriiger, 160, Richtstrasse, Baerwalde (Neumark), Ger- 
many. 

The peculiarity of this indicator lies in the form of the magnets 
employed to transmit the motion of the float controlled spindle 
to the indicating spindle. Each magnetic element is described 
as being composed of two segmental bars having pole pieces bent 
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off at right angles to the plane of the segment, the pole pieves of 
both elements being directed towards, and moving close to, a 
separating wall made of soft iron. By this arrangement strong 
magnetic fields are obtained between the magnet elements, 
and a more reliable indication is said to be effected than when the 
magnets are mere bars or needles.—March 25th, 1920. 


MINES AND METALS. 


140,249. May 3rd, 1919.—CeNTRIFUGAL CasTING MACHINES, 
F. W. Stokes, Union Foundry, Mansfield, Notts, 

In this centrifugal casting machine the housings of the bear- 

ings on which the mould rotates are arranged to slide on a bed 

in the direction of the axis of the mould. The mould has tapered 
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ends, which fit into tapered seatings in the bearing sleeves. 
One of the sleeves is furnished with a belt pulley for rotating 
the mould, which is supported during the process of being inserted 
in the bearings, or being removed. by means of a pair of trans- 
versely sliding chocks.—March 25th, 1920. 








F.T.C. Oxp Stvupents’ Assoctation.—We have received 
from the Old Students’ Association of Finsbury Technical 
College a copy of its magaziné for April. This is the first issue 
since the war, and a move is being made to organise the Asso- 
ciation on new lines, which it is hoped will make it of real value 
to old students resident in the provinces as well as in London. 
A general meeting to adopt the new rules and to discuss the 
future conduct of the Association will be held at the College at 
6.15 p.m. on May 4th, when all old students, both day and 
evening, ate urged to be present. A copy of the magazine will 
be sent to any old student who cares to make application to the 
Hon. Secretary, Old Students’ Association, A Ra Technical , 
College, Leonard-street, City-road, E.0.: - Old students will 
also be welcomed at the 1 conversazi which is being 
held at the College on Friday evening, Apzil 30th. . Tickets, 








Forthcoming Engagements, 


TO-DAY. 


Junior INstiruTioN oF ENGINnggERS.—39, Victoria-strevv, 
Westminster, 8.W. 1. Social evening. 7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
Westminster, S.W. 1, Last informal meeting. Planing versus 
Milling. 7 p.m. 

InstituTION oF Execrricat Encingers.—Faraday House, 
Southampton-row, W.C, Students’ meeting. “Tidal Power,” 
by Mr. J. E. Holmstrom. 7 p.m. : 


SATURDAY, MAY Ist. 


Roya InstrruTIon oF Great Brrrain.—Albemarle-street, 
Piccadilly, W. 1. Annual meeting. 5 p.m. 

InsTiruTION OF British FouNDRYMEN: LANCASHIRE 
Branou.—College of Technology, Manchester. Paper and dis- 
cussion, “* Oil Sand Cores,” by Mr. J. Masters. 4 p.m. 

Lonpon AssocrATION OF ForREMEN ENGINEERS.—Cannon- 
street Hotel, London, F.C. Sixty-seventh anniversary festival. 
6 p.m. 


MONDAY, MAY 3rp. 


Tue Society or ENGINEERS.—Rooms of the. Geological 
Society, Burlington House, Piccadilly, W.1. Paper, ‘* The 
Assessment of Engineering Undertakings,” by Mr. W. G. 
Cooke. 5.30 p.m, 

Royat Institution or Great Brrrain.—Albemarle-street 
Piccadilly, W. 1. General meeting. 5 p.m. 


TUESDAY, MAY 4rs. 


InstiruT1I0oN oF Locomotive ENnaingers.—Room No. 18, 
Caxton Hall, Westminster, S.W. 1. Paper to be read and dis- 
cussed, “* Lubrication,” by Mr. J. W. Dow. 7 p.m. 


WEDNESDAY, MAY 5ru. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
‘** A Photographic Research Laboratory,’ by Dr. C. E. Kenneth 
Mees. 4.30 p.m. 


THURSDAY, MAY 6rs. 


Inon aNpb Stree. InstiruTe.—Grand Hall of the Connaught 
Rooms, Great Queen-street, W.C. 2. Annual dinner, 6.45 p.m. 
for 7 p.m. 

BrrMincHaM METALLURGICAL Society.—Birmingham Cham- 
ber of Commerce, New-street. Paper, “‘ Gas-fi Furnaces,” 
by Mr. A. Forshaw. 7 p.m. 


THURSDAY anp FRIDAY, MAY 6ra anp 71TH. 


Iron AND Street InstiTuTE.—Institution of Civil Engineers, 
Great George-street, Westminster, S.W.1. Annual meeting. 
10 a.m. each day. For programme see page 348 in issue of April 
2nd. 

FRIDAY, MAY 7ra. 


Jonion INsTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. ‘ Pulverised Fuel,” by Mr. J. G. McBryde. 
7.30 p.m. 


SATURDAY, MAY 8ru. 


AssociaTION OF ENGINEERS-IN-CHARGE.—Holborn Restau- 
rant. Twentieth annual dinner, 6 p.m. 

INsTITUTION oF MunicIPpAL AND County ENnGINEERS.—Insti- 
tution meeting in the South Wales district, at Cardiff. Visits 
to Llwynon, Cantreff and Beacons reservoirs. Leave Cardiff 
City Hall at 9.15 a.m. 


WEDNESDAY, MAY 12ru. 
Royat AgronauticaLt Socrety.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Paper, ‘‘ Notes on Flying Boass,°’ 
by Major Linton Hope. 8 p.m. 
FRIDAY, MAY l4ru. 
IRoN AND Steet Instirute.—Mappin Hall, Sheftield. 


Adjourned annual meeting. (For programme, see page 348 in 
issue of April 2nd.) 3 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. G. P. Marr asks us to state that he has now officially 
joined Vickers-Petters Limited at its new offices at 117, Great 
Portland-street. 


ConNoLiy’s (BLAcKLEY), Limited, Vale Mills, Blackley, 
Manchester, informs us that, in order to enable it to better and 
more promptly cope with the requirements of its Yorkshire 
and Northern clients, it has opened offices and stores at Bradfield 
House, 27, Hunslet-road, Leeds. 


Str W. G. ArMsTrRonG, WuHiITworTH AND Co., Limited, ask 
us to state that whilst their central commercial department is 
now at No. 3, Woodstock-street, Oxford-stréet, W. 1, all corre- 
spondence in connection with Jocomotives, ship construction or 
civil engineering matters should continue to be addressed to 
their head London office at No. 8, Great George-street, West- 
minster, 8.W. 1. 


Tue TimpBer Frreproorinc Company, Limited, informs us 
that it has removed from Townmead-road, Fulham, London, 
8.W. 6, to more commodious premises at Market Bosworth, 
Leicestershire, and requests that all communications should be 
addressed to the Timber Fireproofing Company, Limited, 
Market Bosworth, Leicestershire. Its new telegraphic address 
will be ‘‘ Antipyrine, Market Bosworth,” and its new telephone 
number “‘ Market Bosworth 17.” 


Tue French and Belgian epmpanies with which the English 
Electric Company is associated have recently been reorganised 
and expanded under the names of Constructions Electriques 
de France and Constructions Electriques de Belgique. he 
French company, which will manufacture rolling stock, traction 
equipments for tramways and standard motors, has acquired 
the water turbine business of the “ Etablissements Singrun ” 
of Epinal. It will also have works at Tarbes in the Pyrenees. 
The Constructions Electriques de Belgique, which is closely 
allied with the French company, will control the works at Liége 
of the Cie. Internationale d’Electricité and the steam engine 
and turbine works of Messrs. Van den Kerchove, at Ghent. 
Both the works will be extended. 











of the electrodes is positioned. A conducting electrode of carbon 
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Assistant Engineer Re- 


fed aa = the GOVERNMENT 
RAILW nes Department, 
FEDERATED MALAY STATES, for three 
years’ service, with possible permanency. _ Salary 
400 dollars a ‘month, rising by annual increments of 
25 dollars a month to £500 dollars a month, with a 
temporary wer, bonus of 10 per cent. (The sterling 
value of the dollar is at present fixed ae the Govern- 
ment at 28. 4d.) Free passages. Candidates must be 
under 35, and preferably single, and must be qualified 
Civil Engineers with experience of Railway Mainten- 
ance. They must also be capable of setting out and 
supervising the Construction of New Works.—Apply 
at once by letter, giving brief details of age and 
experience, to the CROWN AGENTS Ay OR THE 
COLONIES, 4, Millbank, London, 8. Ww. 1, quoting 
M/F.M.S. 9536. Applicants must have served in some 
branch of His Majesty’s Forces during the late war. 
unless satisfactory reasons for not having done so 
can be furnished. 4903 


peas of 








ssistant Engineer HRe- 


QUIRED by ne GOVE ey, 
SIERRA LEONE for the BLIC 
WORKS DEPARTMENT, for e. A 














each of 12 months’ service, with possible permanency. 
Salary £350-£15-£400 and a war bonus of £120 a year. 
The question of increasing the salaries of Sierra 
leone Government officials on the withdrawal of the 
war bonus is at present under consideration. free 
single quarters and first-class passages. Liberal leave 
in England on full salary. 

Civil Engineers, preferably 30 to 45 years of age, 
who have had good practical experience on Public 
Works, Roads, and Buildings, should apply at once, 
by letter, giving brief details of age and experience, 
to the CROWN a. THE COLONIES, 
4, Millbank, S.W. quoting M/Sierra Leone 9 
Applicants must 44 served in some branch of HM. 
Forces during the late war, unless satisfactory reasons 
for not having done so can be furnished. 4901 

Chief Engineer for thie 
GANDA RAILWAY REQUIRED 
by the GOVERNMENT of EAST AFRICA 
PROTECTORATE, for one tour of 20/30 
months’ service, with prospect of permanency. Salary 
£1200 per annum, Free quarters or an allowance in 
lieu. Free first-class passages, Liberal leave in 
England on full salary after each tour of service.— 
Candidates who are fully qualified Civil Engineers, 
and have had good experience in responsible charge 
of Maintenance of Permanent Way, &c., on a British 
or Colonial Railway, should apply at once in writing. 
giving brief details of experience and age, to the 
CROWN AGENTS FOR THE COLONIES 4, 
Millbank, London, S.W. 1, quoting M/E.A.P. 9786. 
Applicants must have served in some branch of 
H.M. Forces during the late war, unless satisfactory 
reasons for not having done so can be eee 
[istrict Locomotive Super- 
INTENDENT REQUIRED for ame 
gov ERNMENT RAILWAYS in the TAN- 
NYIKA TERRITORY, for one tour of 
20-30 vieuaaier residential service, with possible per- 
manency. Salary £500-£25-£600 per annum, with a 
duty allowance of £50 per annum and a war bonus 
of £50 per annum for single men or £100 per annum 
for married men. Free passages provided. Liberal 
leave in England on full salary after each tour of 
service.—Candidates, who must have had a thorough 
training in some recognised Locomotive Workshops 
and Offices, and who possess a sound knowledge of 
Footplate and General Running Work -and also con- 
siderable experience in the Management and Super 
vision of Staff, should apply at once by letter, giving 
age and brief details of experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, London, 
S.W.1, quoting M/Tang. 9788. Applicants must 
have served in some branch of His Majesty’s Forces 
during the late war, unless satisfactory reasons for 
not having done so can be furnished. 4902 
uropean Inspectors of 
BUILDINGS REQUIRED by the 
GOVERNMENT of the GOLD COAST, _ 
service in the PUBLIC WORKS DEPART- 
MENT, for two tours, each of 12 months’ service, with 
possible permanency, Salary £450 a year for the first 
three years, rising to £510 a year for the fourth year, 
and thereafter by annual increments of £30 to £600 a 


year. Free quarters and first-class passages. Liberal 
leave in England on full salary after each tour.- 
Candidates, age 22-35, possessing a thorough know- 


ledge of the routine work of a Town Council Engineer 
Surveyor’s Office, as well as practical experience of 
Building Construction, Town Surveys, and the use of 
the Theodolite and Dumpy Level, should apply at 
once by letter, giving brief details of experience and 
age, to the CROWN AGENTS FOR THE COLONTES, 
4. Millbank, London, S.W.1, quoting M/Gold Coast 
9712. Candidates must have served in some branch 
of His Majesty’s Forces during the late war, unless 
satisfactory reasons for not having done so can be 
a Royal ‘Ase See 
MEN REQUIRED. Pay 3s. to 5s. 6d. 
on P mpm, 2 rising to 188. per day. 
ex-S 
humber_of YOUNG MEN (age 18 to 23) ALSO RE- 
QUIRED for training as Wireless Operators.—For 
or write to INSPECTOR OF RECRUITING, poral 
Air Force, 4, Henrietta-street, Covent Garden, W.C. 
Reval Cor JOrps 0 of Naval 
A COMPETITIVE. & EXAMINATION for 
_ASSISTANT CONSTRUCTOR mony be held 
nthe R.N. College, Greenwich, in JUNE nex 
“ Bringer oo ee full particulars of the salary, 








furnished. 4900 
CLERKS and SKILL ED TRADES 
Ag 
18 to 28 and f Tvice men 18 to 38. A limited 
Conditions of service, separation allowance, &c., call 
4097 
os or PROBATIONARY 


of promot &e. y be pan from 
the SEC RETARY Cn E. i, Admiralty, S8.W. 1, to whom 
ending candidates must submit their names and full 


Particulars of their educational arid technical t: 
4nd practical experience not later than 17th fy 


PRIVATE STUDENTS OF NAVAL 
ARCHITECTURE. , 


we fowunction with the above Reeeiention. there 
OMe QUALIFYING EXAMINATION for the 
ARCH of PRIVATE STUDENTS of NAVAL 
wich ECrURE to the Royal Naval College, Green- 

“4 App. repo for ag regulations, &c., should 
Bot of as in case of the Examinations for the 
abore 0 Probationse. ‘Assistant Constructors (see 
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PRINCIPAL CONTENTS OF THIS _ ISSUE. 


Engineering Progress in April. 


Great Northern 3-Cylinder Engine 


Iron and Steel Institute—Presidential’ Address. 


Vanadium— Molybdenum High-speed Steel. 
Universal Measuring Mi ‘Machine (2-page Drawing). 
Geared Marine Turbines. 


Development of Aerial Transport. 


The Uniflow Steam Engine. 





‘Art oni Be 1 Engineering, 
A New Motor Vehicle Radiiter. 














PUBLIC NOTICES 


PUBLIC NOTICES 





o. BBR » 


MINISTRY OF MUNITIO 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Tender, 
TANKS AND CISTERNS. 


TENDERS are INVITED for the following : 


\ 

M.K, 21382.—ONE STEEL BOILER TANK, 
28ft. long by 2 dia, with two valves. 

M.K. 21383.—ONE STEEL ao ee TANK, 
28ft. long by 8ft. dia., with one valve. 

M.K, 21384.—ONE STEEL BOILER TANK, 
= long by 7ft. 6in. dia., with two 


valves. 
21385.—ONE STEEL BOILER TANK, ¢ 
= long by 8ft. dia., with two vatves 
21386.—THREE STONE ACID STOR- 
AGE CISTERNS, composed of bin. 
stone flags, bolted together with — 
bolts; internal dimensions, 6ft. 
6ft. by 5ft. deep., lined with ‘ani. 
acid brick wall. / 
Lying at BROOKES CHEMICALS, Ltd., Lightcliffe 
Works, Halifax. 
Closing date for Tenders, SATURDAY MAY, 15th. 
Application for Tender forms, &c., should be made 
to the CONTROLLER, Plant and Machinery Section, 
Disposal Board, Ministry of Munitions, Charing 
Cross Buildings, es W.C. 2. Telephone, 
Gerrard 340, Ext. 143. Telegrams, ‘* Mapladis, Wire 
Longon.’” 

NOTE.— For particulars of other Government Pro- 
perty for Sale, see ‘‘ SURPLUS,” price 3d. at all 
bookstalls, or by I a subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Publicity, Ministry of Munitions, 
Whitehall-place, London, S.W. 1. 4479 


= 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


ROAD BRIDGE. 
i} For Sale by Private Treaty, 


A 60FT. SPAN STEEL ROAD BRIDGE 
The bridge consists of Two Main ‘‘ WARREN ™ 
Girders, built up of Steel Channels, Plates, and 
Angles. Depth overall Sft. 6in. 

he roadway, which is 11ft. Sin. wide between 
main girders. is carried by R.S. joists (44 Ib.), 12in. 
by 6in., spaced about 2ft. apart and resting on the 
bottom _noce of Lng _— girders 
The bridge may seen at the MILL BRIDGING 
GR UND. NEWARK. ON-TREN 
he steel work is partly erected ies a mill-race 
having an approach from Tolney-! 
All connections are made with bolts. 
dismantled or erected 
The bridge is designed to carry all class of road 
traffic without restrictions. 
Weight of steel work about 30 tons 
The steel work is in excellent condition and the 
workmanship and material are of the 
Offers are invited for the bridge = it lies, and 
should be addressed to the CONTROLLER. Plant and 
Machinery Section, Disposal Board, Ministry of 
veo Charing Cross Buildings, Embankment 

9 


NOTE.—For particulars of other Government 
property for sale, see ‘‘ SURPLUS,’’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 


FOR ACID 


M.K. 
M.K, 


STORAGE, 


USED 








therefore easily 





Private Students are required to pay a fee of £30 a 
the College, 


Sssion whilst at 





the Director of Publicity, eres ofA Munitions, 
Whitehall-place, London, 8.W. tra 4794 
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MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS AND FACTORIES SECTION). 


GOVERNMENT ROLLING MILLS, 
SOUTHAMPTON. - 
For Sale by Private Treaty, 
THE 


FREEHOLD FACTORY 


SOUTHAMPTON WATER, 
FORMING ONE OF THE 
FINEST FACTORIES IN THE WORLD. 


The following is a brief description :— 


SITUATION.—Weston Grove, Southampton; close 
to railway, tram and ferry 
— ROADS.—Three Tarmac roads, 20ft. to 


wide. 
RIVER: abutting on river Itchen, with jetty 26ft. 
wide by 1100ft. long, fitted with electric and 
; adjoining Southampton Water. 
— —Area about 89 acres, which is being pur- 
ased by the Government 
CONSTRUCTION OF BUILDINGS.—An exceptionally 


handsome range of factory buildings in sub- 
stantial brickwork; Belfast ——, with _ lantern 
light, covered And lerson’s ‘* Rok ’ felt ; floors of 
concrete; blue Staffordshire brick paving and 
wood blocks. 
Height in clear, 25ft. and 26ft. 

Floor area 

in sup. ft. 
ET «0 sctceg se bees sawsns 19,925 
ED hnc Fane waves a aeke tak 74,832 
WOREROUED- ING. Bo... wen sce ccccncienes 11,241 
PN MP écnine cone waide cecneee ce 124,272 
pS Se eee ee 12,222 
rer er eee 74,832 
WOSCROURS TNO. -Ginin.c nec ccccvcveccccss 19,925 
Total floor area of mills ............ 337,249 


Other buildings consist of :— 
Area, sq. ft. 
24,444 


I oS Jind as 8 6 40 t0.4%5 ocadnve 44 

Cantéem .........08 Die mien ge aid Spy Roane 13,382 

PI Sana'a uiawien «o's cones esate 10,548 

Cree cree ‘ 5,05 
Lavatories, Crucible Store and Fan Houses 

** Vales’ Furnace, Annealing Mufiles (four), 

Gibbons Muffie, ‘‘ Vales Coal-heating rear 


Weston Grove House, Three Lodges, Cottage a 

Three Villas, numer; _ a baer? buildings, = 
TOTAL GROUND OF ERMANEN‘ 
FACTORY BUILDINGS, 431,527 super ft. 
AND LIGHTING —Electric 
bo-generators, 3000 kw. each) and gas. 
HEATING. —High or low-pressure steam and hot 


ystems. 

WATER Public main, springs on estate, and special 
pumping plant delivering 24,000 ions sea water 
Las hour for condensers into reservoir of 80,000- 
gall, capacity 

SIDINGS. pty yoo might be made with the 
railway company for a connection with the 
internal system of sidings in py works. 

Plan and permit to view may be had on applica- 
tion to the CONTROLLER, Factories Section, Dis- 
posal Board, Charing Cross Buildings, Embankment, 
London, . 2. 

NOTE.—¥or egy of other Caceres Pro- 
perty for Sale, si SURPLUS,” price 3d. at all 
eg eg or by.  quarenhy subscription of 2s. post 
— in the United Kingdom, payable in advance to 
Director of Publicity, 


he eer.. of Munitions, 
Whitehall. place, London, 8.W, 1 








PUBLIC NOTICES 


o. $63 =. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
‘PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 
GASHOLDERS & TANKS, 


H.M. AIRSHIP STATION, LONGSIDE. 
TWO STEEL GASHOLDERS, each 250,000 cub. feet 
capacity Three lifts, spiral guided; inner lift, 
68ft. iin. by sats.’ middle lift. 71ft. by 22ft.; 
outer lift, ae. re y 22ft. 
TWO STEE TANKS, 75ft. by 22ft. 6in. 
Reference MK 24589/9. Gen. 2017 
Full particulars, permit to view. aoe form of Tender 
upon apovlication to the CONTROLLER (D.B.1.e), 
Plant and Machinery Section, Charing Cross Buildings, 





Embankment, W.C. 2. 
‘enders to be per and returned not later than 
10 a.m., 22nd 
NOTE,.—For partionlers of other Government 


property for sale, see ‘‘ SURPLUS.,”” price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the Uni Kingdom, payable in advance to the 
Director of Publicity, Ministry of Munitions, — 
hall-place, London, S.W. 1. 


c. ABB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 
TOLUOL PLANTS, 


At MANCHESTER CORPORATION GASWORKS, 
BRADFORD-ROAD, MANCHESTER 

Six Tower Scrubbers, abate Steel- 
frame Benzol House, Crude Still, Primary and 
Secondary Rectification Stills, Oil and Water Coolers, 
Pumps, 2 Boilers and 1 Pump, Chimney, and Steel- 
frame ficiter-henee, &e. 
At NEEPSEND bate mS m5 SHEFFIELD GAS 

AN 


Oil Tanks, Coils for Heat Exchanger, Oil Still, 
Pumps, Coolers, Condensers, Benzo! Still, Benzol 
Washers, Acid and Soda Tanks, Rectification Still, 
Petrol Pumps, and Steel-frame Benzol and Exhauster 


Houses 

At “GRIMESTHORPE WORKS of the SHEFFIELD 

GAS COMPANY. 

Pre-heater, Oil Still, Receiver, 
pent Condensers, Pumps, and 

Steel-frame 


Benzol Hou: 
At GRANTON GASW RKS, EDINBURGH, 
LEITH COMMISSIONERS. 

Heat Exchangers, Oil Pumps, Coolers, Benzol 
Condensers, Crystallising Tanks, Pumps, Storage 
Tanks, &c 
4 PROVAN GASWORKS, GLASGOW. 
Exchangers, Oil Pumps, Cooler, | Pre- nee 
“wentol Still and Cond and 
Naphthalene Separators, Rectification 
Column, Benzol, Toluol, and Selvent Condensers, 
Pumps, Steel-frame Plant House, Heavy Oil Still, 
Coolers, Spares, &c. 

Detuiled i. permit to view, ‘and Tender 
— can obtained on application to CON- 

ROLLER, D.B.1.E., Plant and Mac’ hinery Section, 
Chaving Cross Huts, Embankment, 

Tenders to be returned not later than 10 a.m. on the 
29th May, 1920. 

NOTE.—For 








Heat Exchanger, 
Cooler, Condenser, 


and 





Hea‘ 
Still, 
Chimneys, 


particulars of other Government 
property for sale, see ‘‘ SURPLUS.”’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s, post 
free in the United Kingdom, payable in advance to 
the Director of Publicity, Ministry of Munitions, 
Whitehall-place, London, S.W  F 795 





° ? 
The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
All communications to Head Offices, 
81, High Holborn, 


H. W. REID, y 
General Secretary. London, bai ~ a 
0 
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SITUATIONS OPEN 
Pages II, and III. 


SITUATIONS WANTED 
Pages III and IV. 


MACHINERY, &c., WANTED 
Page Iv. 


FOR SALE, 
Pages VIII. CXIV., CXV., and CXVII. 
Z *. 


AUCTIONS, 
Pages CXIII., CXiV., and CXX. 


PREMISES TO LET OR WANTED 
Pege CXX. 


WORK WANTED, Page IV. 
AGENCIES, Page IV.. 
MISCELLANEOUS, Page IV. 





For Advertisement Rates see 
page 477, col. I. 





MUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXIX. 





THE ENGINEER 















PUBLIC NOTICES 


=== 
- PUBLIC NOTIONS 


pages om OPEN 











[™perial College of of Science and 


TE OLOG 
SOUTH es LONDON, 8.W. 7. 
WANTED, TWO a STRATORS %, 
Department ‘of Mai Mechani 
with Drawing-office and 


the 


sen Professor A. R. . F.RS. 
reach him not later than May 26th, 1920. 





onmouthshire Education Com- 
~ynge 


MITTE 
APPOINTMENT OF IN 
ENGINEERING. 
for the POST of 


are D 
ENGINEERING SUBJECTS at a 
ce 


Further particulars ma 
t of stamped foolscap envelope 
D. BRYNMOR MORGAN 
of Mining Education, 
County Hall, Newport, Mon. 


meering i 
obtained upon 
pom 





[ihe Technical College, Lough- | co 





& 














BOROU 
H. SCHOFIELD, aoe Ha se. A B.C.Se. 
‘1.€.&.. Princip 
APPLICATIONS are INVITED _for the following 
POSTS in the Workshops of the College 
(a) ee INSTRUCTOR in “PATTERN. 
(b) a INSTRUCTOR in DRAWING- 
{c) ASSISTANT INSTRUCTOR in ELECTRICAL 
GEAE.. Rens TING DEPARTMENT 
(d) ASSISTANT OR in ELECTRICAL 
NCE DE PARTMENT, 
(e) ASSISTANT INSTRUCTOR in GENERAL 
NGINEE GF YG. 
*. STORES SUPERINTENDEN 
It is regarded as essential that candidates should be 
of good education 2 and ene a = have held positions 
of responsibility in engineering firms of repute. 
Applications must be submitted 0 Aa the prescribed 
obtained from t he PRINCIPAL 
LL. " ny must be returned not later 
than the 17th May, 1920. 
Correspondents gnouta refer to Trae ag? ad 
vacancy for which they wish to apply. 
[ Jniversity of Bristol. 
ASSISTANT LECTURER IN CIVIL 
ENGINEERING. 
£300-£10-£350. 
og Bene gy and form of application, send at 
tamped addressed foolscap envelope to the 
REGISTRAR of the Merchant Venturers’ Technical 
College. 4819 





niversity of London. 
PROVISIONAL NOTICE. 
OUR ADVANCE 


+ 


at INSTITUTION 2 

GREAT GEORGE-STREET, S8.W.1, on MAY 26th 

27th, 28th and 31st, at 5.30 p.m. Af 

ment will be made. The tures are ad to 

advanced students of the University and others 
in the subject. mien on 


A 
P. J. HAR 
4791 Academic Resistrar. 


Avekland Ha: Harbour Board, New 


INVITED fh lor the CONSTRUCTION 
FIVE “ONE: TON ELECTRIC 


can be obtained on 
o Guineas at the 


ts, Messrs. W. and A. 
>is! 18-19, Silk-street, Cripplegate. 
to reach Auckland by Noon on Reujember 








tian Ministry of Public 


REQUIRED, ENGINEER a DREDGER in the 
Sudan. The man required must have had practical 
experience of Dredger Work or the Handling of Large 
Steam Excavators. 

Salary £E24 per month, plus 40 per cent. Sudan 
allowance plus 20 per cent. war gratuity, the latter 
being the scale at present in force and payable as long 
as sanctioned by Government. 

PR. allowance extra, according to regulations 
‘erce 


£E1 equals £1 Os. 6d. sterling (no income tax is 
charged in the Sudan). 

Unmarried man preferred. 

Free furnished quarters on dredger. 

passage out and home on completion of service. 

Leave allowed according to Government regulations. 

Contract for one year, with extensions if suitable. 

Striet medical examination. 

Applications in writing to be addressed 4, Sir A. L. 
WEBB, K.C.M.G., Queen Anne’s Chambers, Broad- 
way, Westminster, 8. W.1. Envelopes to be — 
“* Dredger Engineer.’ 489 





TO CONTRACTORS, 


(josport and Alverstoke Urban 


DISTRICT COUNCIL. 
CONSTRUCTION OF LANDING ee. WHARF 
AND OTHER WORKS. 
age bee no and Alverstoke Urban District Council 

pared to receive TENDERS for the CON- 
STRUCTION at Gosport, Hants, of a FLOATING 
LANDING- STAGE, 200ft. long by 30ft. 
. long by 
wide, and ‘Apprench Roads leading thereto ; 
about 550 lineal feet of Reinforced Concrete Retaining 
Walls to enclose portions of Gosport Hard and the 
adjoining foreshore; the Filling-in of the area so 
enclosed ; the Removal of Gosport Hard ; 
Reinforced Concrete harf, 300ft. long by 100ft. wide 
e necessary Dredging for the 
and other contingent 


a 


at Harbour-road ; 
Landing-stage and ow harf, 
works. 

The contract drawings and specification may be 
seen at the offices of the Engineers, Sir John Wolfe 
Barry. Lyster and Partners, Dartmouth House, 2, 
Queen Anne’s Gate, Westminster, S.W.1, on and 
after Wednesday, 12 May. between the hours of 
Eleven and Four, and copies of the drawings and 
specification, together with a schedule of quantities 
and form of Tender, may be obtained there upon 
payment of Five Guineas. This sum will be repaid 
by the Council upon receipt of a bona fide Tender, 
accompanied by the specification and drawings, which 
are to returned with the Tender. 

Tenders, endorsed ‘‘ Tender for Landing-stage, &c..”’ 
@iust be delivered under seal at the office of the 
Clerk to the Gosport and Alverstoke Urban District 
Council, Council Offices, Gosport, Hants, on or before 
Noon on Saturday, 5th June. 





The lowest Tender will not ily be pted 
H. R. MANGNALL, 
Clerk to the Council. 
Council Offices, Gosport, 
4th May, 1920. 4878 





Lewisham Union. 
po haem ig | tl PLANT, &ce. 
The a ans of the Poor S, the Lewi 
invite TENDERS for a thy GERATING PLANT. 
COLD STORES and ICE-M TAKING PLANT at the 
Lewisham Hospital, High-street, Lewisham, 8.E. 
Plans and _ specification may obtained upon 
personal application at the undermentioned address. 
Tenders, in qpratons, endorsed ‘* Tender for 
Refricerator, &c.,’’ must reach me 4 not later th n 
10 a.m. on Monday. 17th May, 1920 


W. RB. OWEN, 
Clerk to the Guardians. 
Canton Offices 


394, High-street, Lewisham, ™ zZ., 
8rd May, 1920. 


isham Union 


4857 


>— 


The Di 
for the § 


TO aor 
Pree er 
a maybe 


the Company should be vered 
endorsed ‘“ Tender 
not later than 10 a.m. on Monday, 14th June, 1920. 
The Directors do not bind themselv: 
lowest or any Tender. 
J. B. STEPHENS, 
Secretary 


Amiens-street S: 


tation, 
Dubtin, ist May, 1920. 4887 





CITY DEPARTMENT. 
Borough invite T 
SUPPLY of TWO 10,000 KILOWATT 
ous RATING TURBINE 

NATORS, comp 


ete with by ony 
Specification — 
from Mr. G. G. » Borough Electrical E 
Electricity Works, Ls Fulbam_Palace-road 
Sealed Ten 





SING PLANT 


must be delivered to the 
9 a.m. on Friday, 2ist May, 1 


lowgst or any Tender. 
LESLIE GORDON, 
wo 


Town Hall, Hammersmith, W. 6, 


27th April, 1920. 
The. 


MPANY, 
TENDERS for the SUP: 
BRIDGEWORK.—ONE 7 
(approximately 108 Tons). 


Clerk. 
4722 





at the Company’ 
E.C, 2, 


Tenders, addressed to the Chairman and Directo: 
of the South Indian Railway Company. Limited, 
marked ‘“‘ Tenders for Bridgework,’’ mus 


58.W. 
nesday, the 26th 


1, not 2 p.m. on Wed 


May. 1920. 


A 
of 10s. oy each copy of the specification. 
= drawings may _be obtained a‘ 


B. REYNOLDS, 
For Managing Director. 
Finsbury-pavement House, 
London, E.C. 2, 


3rd May, 1920. 4835 





FOR SALE, 
(lacton Urban District Coun- 


ELECTRICITY DEPARTMENT. 
PLANT FOR SALE. 
The above Council OFFER FOR SALE the 
ole PLANT :— 

Davey- veamen” B.H.P., each engine 
” doable cylinder, a Vis a Vis,” Q type, GAS 
ENGINES, ag coupled to 100 K.W. 
Thomas Parker’s Compound-Wound Direct 
current GENERATO RS, four-pole machines, 
to give 220 amperes, with Voltage regulation 

from 460-500 volts. 
— plant is complete and can be seen by appoint- 


particulars can be obtained from Mr. George 
t. E.E., Electrical Engineer and 
Clac Sea. 


(Jreat N orthern Railway Com- 


to receive ERS 

Y a, TEELWORK 

alla of dematitin. int 
the under 


ders made out on the forms to be supplied by 
sealed cover. 


es to accept the 


Metropolitan Borough of Ham- 


ENDERS for the 
tS AND ALTER- 


form of Tender may be obtained 
Engineer, 


endorsed ‘* Tender for Turbines,”’ 
saeemenet not later than 


e Council do not bind ) -- ~ to accept the 


South Indian Railway 


= Limited, are prepared to receive 
a 
ft. Span OVERBRIDGE 


Specifications and forms of Tender may be obtained 
s Offices, Finsbury-pavement House, 


be left 
—— the undersigned at 91, YORE STREET, WEST: 
MINSTER, later than 


ge, which will not be returned, will be gee 
office of Robert 


White, Esq., M. Inst. C.E., Consulting Engineer to 
the Company, 3, Vy Onder Westminster, 8.W. 1. 
y i; 


form ol 
on payment $ Mee Guineas, whieh will be 
nded on receipt of a bona fide Tender, accom- 
panied by the dra 


- 


a sy ola 
class D 


UGHTSMEN, 
and Weaving ein 

wages to suitable 
The Engineer Office. 


good p 


MILLWRIGHT’S DRAUGHTSMEN. 
ONE or TWO First- 
used A Spinning 


pects and 
applicants. min 7 ny 4844, 


4844 4 





Wee 
Mechanical i Piectrical “W, 
Engineer's Office. —Apply, 


85, Dartmouth 


og ASSISTANT TECHNICAL ENGI- 

experience in 
for a Consulting 
TT lars of 


experience, = state salary required, to A. I. J 
Park-road, Highgate, London. 


ONES, 
P10394 





ANTED, BASIC 0.H. FURNACE 


MANAG 
must have t orough experience with Hot Metal. 
particulars. nein 


ER; 





ANTED for Railway 
BRIDGE ENGINEER, 


State full —Address, 4752, neer 
Office. ‘ 752 4 
in Brazil, Experienced 


preferably single and 


under 36; currency salary pr ag ll to Be nn! 
annum plus camp expenses ; 
—Write, ‘‘C.,”’ 


_ 
c.o, Street's, $0 Cornhill, EG - ty 
‘a 


per 





W shire, a CAPABL 
in Heavy Forgings for 3-ton Nasmyth 
Address, 


ANTED for Engineering Works in Monmouth- 
.E MAN of general Experience 
Steam Hammer. 
stating full particulars of experience and 
wages required, 4806, The Engineer Office. 4806 Aa 





mus 





Rp. wo & ERECTOR ; 


d th o Er 

also Re- qoacirections Or Railw; 
iso Good CHARG 3. SEED RE 
Stet Buildings, Roofs, &c. 


and CO., Ltd., 


BUTLER 
near 


ANTED,. Good BRIDGE and ust be _ capable 
— » § 
QUIRED - tor vieht 


Apply, stating age, wage and experience, to JOHN 
Stanningley Ironworks, 


able 
te nt 


4508 a 





IMMEDIATELY for 


of a General Machinery and Import 
tions.—Address, stating age, remu 


tials, &c., 4796, The Engineer Office. 


ANTED Burmah, Good 

COMMERICAL MAN having Indian experience, 
capable of Taking Full Charge of the omens side 

ouse ; 
salary given to the right man with proper qualifica- 
neration expected, 
experience and full aecount of training, full creden* 


liberal 


4796 A 





Full Charge of a large Milling Concern ; 


of French a_  desideratum.—Address, 
experience, salary expected, to 4797, 
Office. Passage paid out 
engagement given. 
man. 


ANTED IMMEDIATELY for the Far 
thoroughly experienced ENGINEER to Take 
must have a 
Board of Trade Certificate or equivalent ; a knowledge 
i stating age, 

The Engineer 
and definite terms of 
Splendid opportunity for suitable 

4797 a 


East, a 





mi SEEERATELY, 
first-class pomia rata in Automobile Work 
Apply, stating age, experience, &c., 
.. Coventry. 


FOUNDRY SUPER- 
T for Iron, Aluminium and Bronze ; 


essential.— 
to HUMBER, 


4877 a 





MS ee ora as Soon as Possible, 
TEACH TECHNICAL SUBJECTS 


nical training essential ; 
—Address, stating age, 
quired, 4933, The "hagineer Office. 


a MAN ABLE to 


Engineering Sehool in the South of Lm a 
works experience d 
experience and calary Te- 


for an 
Mn . 
rable. 





rienced: in 
Hoppers, and similar work. 


other particu. wo _ years’ 
Address, 1928. athe Eustace Office. 


ANTED for South Africa, an ENGINEER Expe 
Ferro-concrete Structures, Buildings{ 
State fully experience, 
whether aa eo or Stach. salary required, and 
engagement .— 


al, 
4928 a 





Pp 
Al Rae Nene CA 


47 


PLICATIONS ARE INVITED for the Following 
LOUTTA 


ALESMAN, preferably with previous 
Mscien Work and having — ~~ palate ae 








uired to reside in the —— and _ within four miles 
of the County Hall, and to devote his whole time — 
the duties of his office. re may 


re 
appointment on giving to the Clerk of Couns 
one quarter’s notice in writing. 
Applications must upon a prescribed form, 
which contains a general summary of the duties of 
the office, is obtainable from me, and must be 
returned here not later than the 3ist day of May, 1920. 
= form ~ prohibited, but those 
y circulate rrinted copies of their 
applications and 1 testimonials fo the Ts of the 
— . & list of whom may be obtained from me in 
ue course 
Dated this ere” a” of May, 1920. 


G, 
Glerk of the County Council. 
County Hall, 
Kingston- on-Thames. 4852 





have held sim’ positions. 


8 
Address, 4817, The Engineer 


oan 
anager, 14, Hlectric 1 ton-on- of ot Stock and Railway Track Ma 
Tenders delivered to the undersigned, Clerk GINEER DRAUGHTSMAN, with TE 
to the a — Council, Town Hall, Clacton-on- poe of Steel Railway Wagons and Structural Steel- 
Sea, not later than Noon on Monday, 17th May next.| work. * 
highest or any Tendes not y accepted. svelicgnts must be unmarried not over pd years of 
GEO. T. LEWIS. will have to undertake agreement for a term 
own Ral, Giacion-on.s% % etd Connat. | Fin oF four Zee on Drogmenie mii 
April 22nd, 1920 - ac22 | ane E.C. 3. esas ome poOT a 
gee REQUIRED jn Cent See we 
ting experience and salary req . Box le 
(County of Surrey. Sell’s Advertising Offices, Fleet-street, E.C.4, 46244 
HIGHWAYS AND ES DEPART- 
5 HIEF ASSISTANT OF STORES and STORES 
APPOINTMENT or. SSOUNTY SURVEYOR PUBCHASIN 
eg ee a Ran x op ra OR ere 22 gin aca ag 
of Surrey inv: lor ASSIST IN THE FOLLOWING DUTIES :— 
ee eee SURVEYOR, at a salary of| Organisation and Control of s Central Stores ; 
experience In the latest’ methods ‘of Constructing and | #uzchasing of all Materials for such Stores and all 
Maintaining County Highways and Bri » must pone ng eA Bye a a A Ape: we Bh 
ee the ages of 35 and 465 years, and will be 


Applicants — ~— had special experience and 
tate age, qualifications, salary and references. 
Office. 


4817 4 





pany in Hons- Kong, 





Three 
2386, Leathwait and Soomens. 5, B 


HIEF ENGINEER REQUIRED i Cement Com- 
age 





able to control _ Viewers, 


to 





Midland G Great Western Rail- 


IRELAND COMPANY. 
An ASSISTANT. EXGINERE 7. REQUIRED by 
the Midland Great Western ilway of Ireland 
Company. Salary £450 per annum and war bonus. 
—Candidates, who are fully qualified Civil Engineers 
and have had considerable —— on the Civii 
Engineering Staff of a Railway. subsequent to teh 
completion of their pupliage, should poly a letter 
addressed to the retary, og oot “ Co., 
Broadstone Station, Dublin, so as thin not 
later than Tuesday, 25th May Rg: and giving 

details of age, qualifications and-experience. 

PERCY A. HAY, 


Broadstone “agg sapere 
5th May, 


4913 


P an 
man who is S aoe 

a high enlery will be pa’ 
particulars, a experience and age, 
Engineer Office. 


HIEF INSPECTOR REQUIRED for High-class 


Automobile Works, London Am applicant 
mi be a practical man, with shop, dra 
and ‘mathematical training; he must be thoroughly 


acquainted with the latest methods of Inspection and 
inspecting both work in 
a well-educated 
organiser and strict disciplinarian 

id.—Address, ae ol 


4911 A 





IVIL ENG. REQD., 


0., 
Dept.), 28, Basinghall st., 


with Wide Exp. 
responsible appointment.—Apply, 
Employment Specialists 
E.C. No preliminary fee. 

4935 A 


of Irri- 
(Eng. 





Chez ENGINEER REQUIRED for 
Work in Sudan ; 

Surveying and Leyelling, and 
Supervise Construction Buildings. 
&c.; - age about 30; ex-Officer preferred ; 
references essential ; 
by letter with 8. P. 
Ltd., 5, Nicholas-lane, 


14, c/o J. W. 
E.C. 4. 


must have practical experience 
competent to 
Light Railways. 
good prospects. —Commn 
Vickers and Co., 
4909 A 


Irrigation 


first-class 
mmunicate 





SOMERSETSHIRE DRAINAGE ACT, 1877. 


Te Somersetshire Drainage 

SIONERS REQUIRE an ced 
ENGINEER ( (Member or Asséciate Member C.E.) 
to TAKE CHARGE of SEA WALIS, SLUICES, 
TIDAL and FRESH-WATER RIVERS ‘and generai 
LAND DRAINAGE, to make plans and surveys and 
carry out works of improvement either by 
control or contract. 

Salary £500 a year. Applications, accompanied by 
not more than three testimonials, stating age and 
qualifications, to be sent by ist June next to the 
undersigned Clerk of the Commissioners, m whom 
further particulars can be obtained. 

; GEORGE LOVIBOND. 
Commissioners’ Office, Bridgwater, 
28th April, 1920. 4768 


and best in the market. Qui 
ren hig FRICTE 


Trongest, 

dalivery Mon ON for AT 

List pam. SHANTING, WHE SE IOND. Ld Wacioours, 
a 

Batley, Yorkshire. 


direct 





agshaw’sWroughtIron Palle ys 


as 4 in Government Departments, are the 





Metal Foundry in cashire ; 


Fo barge with full particulars, 4779, 
Office 


OMMERCIAL MANAGER hr they for a fv 
mus 


energetic and capable of developing the business side. 
The aaa 
9A 





with be personality ; will haye good 


be capable of contegiing 
ical side 


full particulars of past experience, age 
salary required, 4553, The Engineer *6flice. 


ye fg 4 ENGINEER for Large Motor Repair 

orks WANTED ; man of ability and standing, 
scope ; 
commercial as well as 
of such a business.—Address, ~ 


must 


ences an 
4553 a 





NGINEERING. SALESMAN, Accustom 
See Machinery.—Reply 

to J. M. OWNSON, 

Ltd., 225, une Thames-street, E.C. 4 


stati 
DREW and CLYDE 


pos to all 
‘ience, 
DALE, 
P1021 A 





for General Engin 


* QUIRED 


Plant and Mili Work; must 


quick, accurate wit 
experience; able to Estimate 
perman 

—Write, stating age, experience, 
seemed, ee 1270, Sell’s Advertising 
street, E.C. 4 





eae ENGINEER, yussine 2 Man, RE- 
tomed to Engine Work, Structural Work, Steel W: 
hop-trained 


m™m 
ent position and good salary for suitable man. 
ing and salary 


* 


accus- 
orks 


a 


Se 
IGNING | ENGINEER 


re 





MED for 4 or afle ; t have 
mal noon some specialist pi 
can, with “full aeratis + education, experi. 
and salary required, Pl The mneinger ice, 
1009 
re TOOL Firm, with Branches in Basia 
and abroad. have "VACANCIES for TWO VOU NG 
MEN = — tion to train as Engineer Salesmen ; 


good pod permanent positions; smajj 
caiety Twhile. feaentine: —Address, 4850. The Eneineer 


Mann it 
Mass. Product 





UNDER WORKS MAN. 

ik HEQURLD At oe by Motor Car 
mu experi 

lie beds Goats Eee 


orks organisation, progress of output, and of proved 
capabilities. -—Address, giving full details of experi. 
ence, wW! mB corks of testimonials, age and salary 
required, . The Engineer ‘ 4802 





STALLU RSA, CHEMIST WANTED for Engi 


neering ; knowledge of Heat Treatment 
and Physical eessioatien of St essential,— 
Address, s' 


age, qualifications, exberience 
Aarons. CAPS Ae: oan tcotlone, ant erience re 
OWN F PLANT SUPERINTENDENT REQUIRED, 
able best, nso cs ont efficiency from Boilers 
and fay lectrical Knowledge algo 
necessary. ° Tite full ehediags of training, experi. 
ence, types of plant Bagg 4 with and sQlary required 
commence, in writing, to Endineer, J. 8, FRY and 
SONS, Ltd., Union-street, Bristol. P1034 ry 


OWER STATION SUPERINTENDENT WANTED 
by English Railway Company for Buenos Aireg 
Candidates we have experience in the Running and 

t of a large modern Central Station with 
Water-tube Boilers, Steam Turbines, and ‘Three. 
~~ Alternators. 








commencing salary is £750 per annum, with free 
house, light and fuel. a See for three years, 
P: paid out pes > 


Applications, w aitiontars of experience, Thon 
be sent not later ‘han ay 15th to G. STEVEN 
Acting Secretary, Buenos Ayres Western Railway, 
o's: River Plate House, Finsbury-circus, janden, 
gC, 2. 834 


RODUCTION ENGINEER.—A oe _Blectrica 
parton Yue in the North.W district 
have a VACANCY for a PRODUCTION ENGINE ER; 
applicants must possess a sound technical know ledge, 
education, and capable of exercising 
executive authority. Experience in the Manufacture 
of Dynamos and Motors essential. To a man of 
initiative an and able to show results, the position offers 
rospects. Applicants should state full details 

of qualifications and experience. 
tequired.—Address, 4532, The Engineer 








iby goon A MAN REQUIRED by Large Firm of 
‘icultural r and Implement Manufac. 

t of the grat generally, 
eiehare of all regarding 
Advertising, Ca’! articles. and Extep. 
sion of Bales: only fs t-class men need apply. 5 
full particulars in first itance,— 


Adaress, 4610. ‘The Engineer Office. 46104 


gs FIXER REQUIRED . a ae, for 
a in N.W. arg district ; must 
fied and able to fix all Detail Operations 
" aoe initiative and to be capable of 
< sala ad past ree ia 
ry an exper ence 
Engi Office. 










Taking 
Address, 
detail, 4851, 








E the SER- 
R to Patertahe 


WNITREE and CO., RE 
VICES of a YOUNG Nore 
ected with Ind 


econ those able to produce the hig 
character need apply.—Replies, 





os to stating age 
experience, . salary required, &c., should be . 
addressed to ROWNTREE and CO., -» Engi- 
neering Department. York and en: " 
Assistant.’’ 4505 a 
ANITATION ENGINEER REQD., 18 Months’ 
Tour 8. America ; ST bas gr salary about 
£1000 5 Sat LAUR and CO, (Eng. Dept.), 
—oroent © emcee 38, Basinghall-st,, B.C. No 
preliminary fee. 936 A 





ASSISTANT for Testing Department 
hysical) of large Steel “ee © 


ENTIFIC 
(mechanical and 
ddress, 4782 


Ss“ 





Tevious experi , 
Engineer Office. 4782 a 
OUNG may ty READ we 4 on the Con 
str of a Rail we = bast » having experi 
ence in cin tthe Erection ree now 
Port or ieanve an advantage. rite, civing 
full pe tins ls ay of experience, * RAL c/o 
Street’s, 30, Cornhill, E.C. 3. 4776 a 





RKS MANAGER REQUIRED. Thorough 
knowledge of Oil Engine Manufacture essential 
and of Machines and Tools ; — with Planing 
and modern shop practicé; successful with labour. 
Prospects very gore e Aadvess, full parhegiors | to 
P996, The Engineer 


w° 


‘ANTED, "ARCHITECTURAL DRAUGHTSMAN 

with ‘experience in Machinery Lay-outs, such 
as Flour Milling, Bakery or similar plants.— Write, 
stating particulars and salary required, to W. H 
c/o Westwood Works, Peterborough. 4883 


et tae by a Firm of Oranemakers in the North 

of Enpiens. a smart eee and 
DEAUGHTSMAN, with commercial knowled good 
for a a Bes man. State full particulars ag 


to experience. Leg me in confidence. acre. 
VA 


4809, 

AnTED, First-class CRANE DRAUGHTAMAY 
tecbutiool e--5 waa t positi Bas Pas — 
salary assured to suitable man —ADDIy. gapine = 
ety ae and salary required, 

THESGT and PITT, Lid., Engineers, 


A 











Batlsos A 


ANTED, DRAUGHTSMAN, Leading Hand, for 
Traction gg state union or non-union.— 
Apply, giving 


salary expected, a 
and Getsils, to CHARLES “BURREL 
Ltd., St. Nicholas Works, Thetford, Norfolk. 


ANTED, First-class STEAM CRANE DRAUGHTS- 
Pies eats ase will be paid to, oaui 
lease age, ex an a. 

a er, BLOTHERT and, pitt, 





esent status 
and SONS, 
4822 22 A 








reqaired to 

Ltd. . Bath. 

We IMMEDIATELY, a JUNIOR JIG and 
TOOL DRAUGHTSMAN for the West of 

England; one with some works ex ce essential, 

preferably on Heavy Petrol Motor jis.——Address, 

stating age, experience and salary required, ot The 

Engineer Office. 45 A 





Yyartee for Large Engineering Concern in London, 
a A man 


DRAWING- G-OFFICE STOREMAN. 





hav a similar experience preferred, but not 
essent: In pony please state age, experience, and 
salary —Address, 4723, The Heiner mee 
D OF ne London Dene. JUNIOR 

ADRA GHTSM. used to her Motor or 


yo Fs and 
4531 A 


Work. sid nl stating *, 
wages required, 4531, The Engineer 


JIG ana b meen DESIGNERS for Mates 


Wat, istrict.—Address, stating 
pertepee age and a required, 4472, The Engineer 








W4SzED SEVERAL Experienced MECHANICAL 
DRAUGHTSMEN ; thre 
rs in ay Fae with D. 

and for 


ts; 
A cg shop and D.O. 
nadine, gov and, 0. 


‘| For continuation of a 
Open see page fii 
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Reconstruction Work. 


Tuer work of reconstruction is proceeding so 
slowly in the devastated regions in France that efforts 
are being made to reorgahise the administrative 
service, which seems~to-be wholly incapable of 
carrying out this vast undertaking. Apart from the 
reconstruction of roads and bridges, very little has 
been done beyond clearing up some of the areas. 
Most of them have remained untouched. The 
inhabitants complain that they can obtain no 
assistance and no redress, and it is urged’ that some- 
thing must be done at once to save the devastated 
regions from absolute ruin. The trouble arose first 
of all from the refusal to accept British and American 
aid immediately after the Armistice, when offers 
were made to carry out the work of reconstruction 
under conditions that would have been highly 
advantageous to,France, some groups of contractors 
even undertaking to accept payment out of the war 
indemnity. The French Government, however, de- 
cided to reserve the work for French manufacturers. 
Besides, negotiations were in progress with the 
Germans to supply the necessary labour. The 
Germans have done practically nothing, and. the 
French can do scarcely more on account of the 
financial situation not permitting. of funds being 
devoted to the work. Now that it is proposed to 
compound with the Germans and secure from them 
a fixed sum for reconstruction, there is a prospect of 
aserious start being made with the work. In any 
case, if France is to benefit from a rapid reconstruction 
it can only be with foreign aid, so that there is a 
possibility of the Government being induced to relax 
its present exclusive policy and permit British firms 
to assist in the carrying out of this vast work. 


London Traffic. 


THERE was much discussion during the 
month on the report of the Kennedy Jones’ Committee 
on London Traffic, which, as we announced in our 
allusion to it made last month, was published on 
March 25th. The point which has attracted most 
attention is the proposal to create a Traffic Authority 
—or, perhaps, more. correctly, the powers with which 
it is suggested to endow that body. Those powers, 
as outlined in the report, appear to be very consider- 
able, but on the other hand, everything the Authority 
did or suggested would be subject to confirmation or 
condemnation by the Minister of Transport, who 
would thus become a sort of dictator in the matter. 
It is true that, in-his turn, the Minister is to be 
responsible for his actions to Parliament, but it would 
seem that in many cases Parliament would only hear 
of any move made by him after action had been taken, 
for, as proposed in the report, he would “‘‘ be able to 
veto any scheme, plan, or recommendation of the 
Traffic Authority.” Doubtless Parliament always has 
it in its power to override the decision of its Ministers, 
but it is a course rarely.resorted to. and may mean the 
overthrow of the Government in power. Hence it 
would seem that the Minister of Transport for the 
time being would, in practice, always have the last word 
in the determination of what was and what was not to 
be done regarding the London traffic problem. It is 
clear, though, that at the present moment, at any 
rate, Parliament is in no humour to be dictated in 
matters of the kind. It has recently, for instance, 
as we show in the note which deals with the L.C.C. 
tramways, emphatically refused to set aside the 
Standing Order which provides that local and road 
authorities may veto the construction of tramways 
on the roads in the areas under their.control. It took 
up that position in spite of the fact that the motion 
to do so had received the benediction of the Minister 
of Transport, and in spite of the fact that the report 
recommends the abolition of the right to veto. 


Water Power Resources. 


Ir is reported that the committee which was 
appointed some while ago by the Board of Trade, 
with Sir John Snell as chairman, to inquire into the 
water power resources of this country, has now com- 
pleted @ unanimous interim report for presentation 
to the Government. The report contains the three 
following recommendations :—({1) That a survey 
should be undertaken of-the domestic supplies of 
water in all parts of England and Wales ; (2) That steps 
should be taken to increase potable supplies for 
traders requiring water in bulk ; and (3) That there 
should be Conservation and impounding of river 
resources with a view to supplying industrial motive 
power, especially in connection with the éstablish- 


ment of central electricity generating stations for 





—= 


areas already out. . The coalition recom- 

mends the setting up of. central authority with 
statutory powers to enable it to, deal with the whole 
question of water supplies on a national’ basis. , Deal- 

ing at the moment with the third recommendation, we 
are glad to see emphasised from such an authoritative 
source the idea of linking up the scattered and limited 
hydro-electric resources of this country with the main 
electrical supply systems. Unfortunately, those 
resources which can be conveniently utilised in this 
manner are small compared with the water power 
available in the mountains of Scotland and Wales. 
The remoteness of these water powers has mitigated 
against their development, but with the increasing 
cost of fuels, the future may see our present dense 
industrial areas relieved by the removal of factories 
to sites where power can be obtained more economic- 
ally. 





New Railway Statistics. 


Ir was a foregone conclusion, on the advent 
of the Ministry of Transport and owing to so many 
North-Eastern Railway officials being included on its 
staff, that ton-mileage would be introduced. Much 
has happened since, in’ 1909, the proposal that it 
should be adopted was rejected by a majority of a 
committee which investigated the matter, and most 
of the companies calculated the weights of their trains 
by the actual weight instead of by the number of 
carriages or of loaded and empty wagons, before-the 
new regulations came into force. Little opposition 
was therefore experienced. by. the new. Ministry,/in 
getting the railways to return as from January Ist 
last figures as to ton-miles, wagon miles, and engine 
hours. The former statistics as to engine miles and 
train miles are retained, but are amplified so as to 
show more fully their purpose, whilst Sunday: work— 
because of its greater cost—is clearly indicated. 
Particulars of the tonnage, receipts, and length of 
haul on seventy-two selected commodities are further 
details which are now furnished and which will indi- 
cate the movement of the goods in their respective 
spheres to traders and supply information that will be 
useful in considering the influence of any proposed 
revision of rates. The statistics are got out in four- 
weekly periods which end at the midnight of Sundays. 
The first such period ended on February Ist, and on 
April 24th a summary of the statistics of the railways 
of Great Britain and some of the details of the leading 
sixteen companies were issued. These particulars 
cover fifty-two pages of a White Paper and contain 
much information that is instructive and often sur- 
prising. For the present the figures are of less value 
than they will be when it is possible to contrast the 
results by periods and when the companies withdraw 
the saving clause that the figures are subject to revi- 
sion. Furthermore, it must not be forgotten that the 
receipts have not their true significance, inasmuch as 
the general increase in rates was made in the middle 
of the four-week period in question. 


The Super-tax. 

' 'TuE taxation of industry in France is de- 
veloping into a fine art. The Government is endeav- 
ouring to lay its hands on all the profits: which- it 
considers were made unduly in the different depart- 
ments of industry, trade and finance during the war 
and since. Apart from the investigation to be made 
into the conditions under which ‘contracts were 
entered into, when it is alleged that many firms 
took advantage of the situation to charge extortionate 
prices, @ new super-tax has been voted’ whereby all 
firms and individuals are required to present a state- 
ment of their profits from August, 1914; to June, 
1920, and of the turnover during the same periods 
and a coefficient has been established whereby : the 
profits above a certain normal rate will be taxed 
from 50 to 90 per cent. This is in addition to the 
wat tax actually in operation. It is the avowed 
intention of the Government~to ‘make those who 
profited during the war contribute the maximum 
possible to the charges now imposed upon the nation. 
It is difficult to see how this super-tax can be applied 
in sttict fairness, since, while large profits were 
undoubtedly ‘madé' in many ‘cases, they were fré- 
quently devoted to works’ extensions to permit of 
the more intensive production of munitions, and 
after the war much of the special plant necessarily 
underwent considerable depreciation. The new taxes, 
by ‘further burdening manufacturers, do not assist 
in the industrial recovery of the country. 


The Work of the Fuel Research Board. 


From the report for the y@ars 1918-1919 of 
the Fuel Research Board of the Department of 


‘cipal, is. roughly 19 millions, 





Scientific and Industrial Research, issued during the 
month, we learn that the Fue! Research Station at 





Fast Greenwich is now practically completed, and 
that it will soon be in full working swing. A 

tion of the station was given in our issue of April 23rd. 
The programme. of ‘the work to be undertaken. at 
the station during the present year shows that much 
attention is to be given to the study of low. temperature 
carbonisation—that is to say,.of carbonisation at 
temperatures up to, 650deg. Cent. Preliminary 
steps, such as the selection of suitable coals, the heating 
up of the retorts to a working temperature, and experi- 
mental work on the management and regulation of the 
heating burners, were taken in the autumn of last 
year. The experiments now to be undertaken will 
include a study of various types of low temperature 
carbonisation apparatus, of the coke produced by the 
process, both as a domestic and an industrial fuel, 
of the oil produced as. a source of fuel oil for steam 
boilers or in Diesel, engines, and of the hydrocarbon 
gases produced as a source.of a high-grade fuel and 
of fuel alcohol, The year’s programme also includes 
some.work on high temperature carbonisation. One 
series of experiments in this category will aim at 
ascertaining the influence of temperature and the 
rate of heating on the quality of the coke produced 
and on the yield of by-products with a view to the 
possibility of. using low-grade coking. coals for the 
manufacture .of metallurgical .coke. Peat and 
pulverised fuel will also be studied, while questions 
relating .to natural chimney draught, recording 
calorimeters,and gas standards also find a place within 
thé year’s programme of work.. The organisation and 
development of .a.survey of the coals of Great Britain 
has already been begun and will be continued actively 
in the present year. On the whole, however, it is 
clear that the Board intends to devote the larger part 
of its time to carbonisation problems, so that we may 
soon expect authoritative data which will enable us 
to view the vexed question of low versus high tempera- 
ture processes in a sound, unbiassed manner, 


The Government's Agreements with the Rail- 
way Companiés. 


On the second reading of the Consolidated 
Fund (No. 1) Bill, on March 24th, Sir Eric Geddes said 
that the agreements made between the Government 
and the railway companies were very complicated, 
and as it was very desirable that. the members should 
know ,what. agreements had been. entered into. he 
would cause them to be issued as. a. White Paper 
during the Easter recess. He-fulfilled-his promise, and 
the publication entitled “‘ Statement as to Railways ” 
—Cmd. 654—appeared.on April 12th: The. state- 
ment proper occupies, seven pages.and, after some 
opening observations, deals with (1) finance, (2) rates, 
(3) statistics, (4) labour, (5) congestion, (6) develop- 
ment, . (7) standardisation, and (8). electrification. 
There is little in it or in the agreements that is new to 
the readers of THE ENGINEER, but the White Paper 
serves a useful purpose, in that it. summarises the 
activities of the Ministry. The chief items of interest 
are—to use an Irishism—-the omissions. . In the Civil 
Service. Estimates for 1920-21 there is an entry, 
“Vote No. 11, Railway Agreements, £23;000,000.” 
The present statement says,as to this figure that 
** of this, £22,000,000 is for. arrears of maintenance 
and renewal works which have accrued during the war 
and. for interest on capital expenditure,” but no fur- 
ther information is vouchsafed. We consider; there- 
fore, that, in fairness to the railway companies, we 
should say that the monthly statements of the Ministry 
as to railway revenue show that the companies are 
no longer drawing payments for arrears; in other 
words, work is. now being done at the 1913 rate of 
progress. There has, however, been paid to the com- 
panies a sum of £36,000,000 for arrears, which is the 
difference between the amount of work done during 
each year of control as compared with what was done 
in: 1913, plus 15 per cent. for the higher cost of labour 
and material.. This higher cost has been accepted as 
75 per cent. over the 1913 prices, but only 15 per cent. 
has been paid. The sum of £36,000,000 may obviously 


‘be. divided . into, say, £31,000,000.. principal and 


cent. of this prin- 
seem. that. the 
‘Ministry is seeking suthority to clear off the remainder 


of the arrears. 


The Advisory Committee. for Aeronautics. 


THE report of the Advisory Committee for 
Aeronautics for the year 1918-19 was published during 
the month. The report is of quite a different nature 
from those issued before the war, the technical 
appendices to which used to record in full detail the 
results of the experimental research made during the 
year at Teddington and Farnborough and other 
matters, often of high import, bearing upon the 
science of. seronautics. This year’s report is com-. 
Sandlivebe’ se Wictoion! inleensh estas tae sls ani 
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cipally at summarising the results of investigations 
of aeronautical problems made during the war, which 
results. were, of course, not published broadcast 
while hostilities were raging, but which have in the 
majority of instances been made freely available in 
recent months in the form of separate reports issued 
by the Stationery Office. The technical information 
given in the Committees annual report is thus already 
familiar in full detail or is available to those interested. 
From the historical point of view the report is of the 
highest value, for it presents a picture of the scientific 
side of our country’s war-time aeronautical activity 
which cannot be obtained, except at great trouble, by 
studying the separate detailed reports. The picture 
painted for us is an impressive one. It shows us 
British science in a wide range of branches, mastering 
one by one outstanding problems relating to flight, 
and doing so in a way which ultimately led to this 
country’s becoming the foremost aerial Power in the 
world. It is a record of which the nation and the 
Empire may feel proud, but our pride must inevitably 
be tinged with a regret that the rapid strides made 
during the war in the advancement of aeronautical 
science must now by force of circumstances be slowed 
down to an extent that will enable other countries to 
overtake us. It is not; of course, to be imagined that 
the problems yet to be solved are few and unimportant. 
On the contrary, as the Committee’s report empha- 
sises, there is every need of greatly increased activity 
in the investigation of new problems of flight, for, in 
spite of all that was done during the. war years, our 
knowledge of the fundamental principles of the science 
of flight is still at the beginning. Industrial aero- 
nautical progress during the next few years cannot be 
expected to be very marked. There is therefore the 
more need to take all steps necessary to secure the 
continuity of development on the scientific side. 


L.C.C. Tramways. 


By a majority .129 to 69 the, Hense. af 
Commons, on the 22nd of thg month, declined to 
dispense with compliance with Standing Order No. 22, 
which requires the consent of the local or road autho- 
rity to the laying down of any tramway in the area of 
such authority. In consequence of that decision none 
of the schemes in respect of which the London County 
Council was seeking parliamentary sanction can be 
proceeded with during the present session. In place 
of the motion an amendment was adopted which 
declined to dispense with compliance with the 
Standing Order, because such action would deprive 
the local authorities of control of their roads, whilst 
providing ‘no contribution to the ‘maintenance’ ‘of 
such parts of those roads as are not occupied by the 
tramway, and at the same time limiting the juris- 
diction of the local authorities m the management and 
control of their areas. As a result the Council can. 
for the time being at any rate, go no further with its 
proposals to spend at first some £4,000,000, and ulti- 
mately £8,000,000, or more; on making tramways 
which it is ineonceivable could ever be made to pay, 
having regard to the average cost per mile of ‘their 
construction. The ‘Council has failed to make its 
present lines pay their way. It has failed even to put 
by enough ‘to pay for necessary renewals. “Hence, 
apart from ‘all ‘other “considerations, ‘there would 
appear to be excellent grounds ‘why it should not bée 
allowéd to sink further large sums of money on lines 
which, with’ prices’ as ‘they ‘are, would ‘cost’ several 
times more per mile'to construct than did the original 
tramways. Moreover, several of the proposals brought 
forward ‘by the Council” would ‘certainly have tended 
to increase rather than reduce the existing congestion 
in traffie, and to avoid further congestion in the streets 
of the Metropolis is far moré important than to ‘take 
the Council's traniway undertaking ‘& paying concern. 
Imagine,*for example, how mitich worse ‘an* 
bad state of affairs would be made were thete’ t6' be 
lines of tramways crossing Ludgate-circus from ‘north 
to south ! With matters’as they are, thé local authori- 
ties were quite within their tights in’ exertising their 
veto, and’ there “will; ‘we’ think; ‘be tiany ‘who’ will | 
rejdi¢e that’ they’ H@@e done ‘#6! - What will be ‘the 
position of those aifthbrities in like case niger 
proposed eentral authority for London traffic 
a reality remains, of course, to be seen.-"*"?**” 


Two Railway Accident’ Reports. 


Dvurine April three reports on railway acci- 
derits were issued ‘by the Department of Public 
Services’ of the Ministry of Transport, two of which 
were of considerable public interest, Both were the 
sequel to the blizzard which raged over the Midlands 
during the night of January 28th—29th and which 
brought down the telegraph wires at many places, so 
that the block system was out of work and trains 
had to be operated on the time-interval system. 
Several collisions occurréd as'a fesult of the absence 


e ‘of eons 


of the block system ; the two in question “took place 
respectively | on January ist, fifty-six hours after 
the wires fell, near Godley, on the Great Central, and 
on February 9th, twelve days after the failure, near 
Batley, on the Great Northern. In both cases the 
drivers did not travel with that,care which the con- 

ditions required, and in neither event did the signal- 

men follow accurately the rules laid down. Colonel 
Pringle, in the Godley report, said that it was another 
illustration of how familiarity with conditions breeds 
contempt of regulations and destroys proper caution. 
The main point of general interest is that both reports 
—the Batley | one. being by Major Hall—pointed out 
that wires being thrown ‘out of service by gales of 
wind and blizzards are not, infrequent occurrences 
during winter months, and that traffic delays result ; 

the work of permanent reconstruction is often .a 
lengthy matter ; railway communication is adversely 
affected over large areas of country; accidents add 
to the dislocation, and thé total loss to revenue must 
eften be serious, It was therefore recommended that, 
pending permanent reconstruction of the communica- 
tions, relief to traffic and additional security should be 
obtained by the. temporary use» 0f field telephone 
insulated cables, We have no doubt that the com- 
panies will adopt the suggested course, as the cables 
ean readily be run off a;drum placed on #:platelayer’s 
trolley,; but. it:is remarksble that none of the»com- 
panies, after.the experience the war has furnished, had 
forestalled the recommendation. 


The’ Flooded Staffordshire Mines. 


THREE meetings of the Government Com- 
mittee which is investigating the conditions of the coal 
mining industry in South Staffordshire were held im 
Birmingham. during the past month, and although the 
inquiry has not yet been completed ‘the evidence 
given.so far suggests that a large part of the coal under 
this district cannot economically be brought to. the 
surface. The reason for such’ a state of affairs is, of 
course, the vast quantity of water which has to be 
pumped out, of the mines before the eoal can be won, 
and. the pity is that, had an adequate scheme of 
drainage ‘been organised in the early days of the coal: 
field it. could probably have been worked right out and 
many million tons of coal saved: The principal wit+ 
ness, before the Committee was Mr. Edmund Howl, 
general manager of the South Staffordshire Mines 
Drainage Commission, who was frankly pessimistic 
as to the future of the Tipton coalfield. He said that 
eighteen years ago 26 tons of water had ‘to be pumped 
for every ton of mineral raised, while last year the 
quantity had increased; to 61 tons. At the present 
time some 5,600,000 gallons of water are being pumped 
daily from the Tipton pits, and the: level is rising 
steadily at such a rate that by August next there will 
be 3500 million gallonsof water impounded in the area. 
The. capital expenditure necessary to unwater the 
mines would be, according ‘to Mr. Howl's estimate; 


output of 400,000 tons of coal per annum was.main- 
tained, would be 6s. per ton of coal. ‘In these circum- 
stances, he considered that the proposition was not 
economically sound. Some idea of the great 
store of, fuel..which will. be,Jost' if. the district: is 
not, drained. was given; by; Mr;; Wickham King, who 
has. made an exhaustive study of the coalfield: He 
described . how, ‘the; thiek: seam. ranges in. depth from 
just. above. sea.,level down, to: 2700ft: below, while it 
has. heen .worked \to. a dépth of:600ft: below sea level. 
The.amount, of coal left above water level is insigniifi- 
cant, but in the;Hawne area) alone there are; accordng 
to Sir R. A..S. Redmayne, 18} million totinstesahend 
434. million :tons # fire-clay..«) ; 


Condenser Pubes. 
Amongst. ‘the. numerous . researches which 
are now being cond 


attention of the Institute of Metals for. ten: years, 
must be awarded a high place, _It., was originally 
financed by the Institute, but, it, soon, became evident 
‘that + thei inquiry. ‘would be long and costly, and the help 
nser tube and condenser, makers was sought, 
h money, was. subscribed from various sources 
to carry on the. research in, @ fairly, satisfactory. way, 
and when the Department of Scientific,and, Industrial 
Research was.established a, little more .money, was 
forthcoming. . But, more is still needed, and during the: 
last few days of the month the Institute sent, out a 
very reasonable appeal to shipbuilders and ship- 
owners, to which we cannot doubt there will be a 
ready resporise.’' Indeed, shipowriers aré mdre’ imixe- 
diately interestedgir the discovery of «cure for con- 
denser corrosion t anyone else, for they have to 
pay for the tubes and will gain directly by, an increase 





in their life. The tube-making have. hitherto 
ple Tee: moms emcee up monet 


£600,000, and the working costs, assuming that an 


ucted i in.this country, that.on the | 
corrosion of condenser tubes, . whieh has occupied. the | 





the expenses, and if the users will do the same the 
position of the research be considerably bright- 
ened, for the Department. of Scientific and Industria] 
Research has promised to contribute one pound for 
every pound subscribed by users. We need not 
remind. our readers that the work is'making good pro- 
gress and‘is,being very thoroughly done. The Com- 
mittee:- has, issued; five ‘reports of a comprehensive 
nature, and by clearing the air and by direct investi- 
gation it has certainly:come so much nearer a solu- 
tion thatit is not unreasonable to hope that by sustain- 
ing the effort for a short time more complete success 
may be attained. 


The French Strike. 


Havine got. all the material advantages 
they asked for, the French Railwaymen’s Union 
have decreed another strike, for reasons that would 
appear absurd if they were not obviously a pretext 
for a revolutionary movement. To strike as a 
protest against the high cost of living and the dis. 
organisation of the transport service is, humorous in 
its inconsistency. The claim for the nationalisation 
of the railways is the only serious reason put forward 
to justify the strike, and the fact that it is political 
and revolutionary has condemned the movement 
beforehand. The strike is unpopular amongst the 
public and amongst the railwaymen themselves. 
When they came out two months ago there were 
already signs of disruption, and the strike broke 
down because it could not be made complete, while on 
the two lines on which the cessation was almost total, 
the men seized upon the first excuse to return. Since 
then the Confédération Générale du Travail has been 
lending its aid to the railwaymen’s union to organise 
another strike, which was to have been of a much 
more formidable character. All other transport 
services were expected to join forces, and it was 
believed that the colliers would strike in sympathy, 
because they have been unable to induce Government 
to assimilate quarrymen with workers: underground 
in the way of minimum wages and pensions. On the 
other hand, the railwaymen’s union, which is swayed 
by the revolutionary elements in the workshops, 
locomotive sheds, and other sedentary departments, 
has been meeting with increasing opposition from the 
National Union of Railwaymen, composed mainly 
of engine-drivers, guards and others on the line, who 
refuse to strike under compulsion, and may be 
depended upon to ensure the service. At the same 
time the companies were prepared for such an 
emergency, and, supported by the Government, 
which is taking energetic action, they are able to 
maintain a fairly regular service, and, according to 
present indications, the strike is likely to cause less 
inconvenience and be of shorter duration than the 
previous one. The majority of the railwaymen 
themselves will be glad to find relief from the tyranny 
of the revolutionary element. 








Great Northern Three-cylinder 
| Engine No. 1000. 


In our issue of July 26th, 1918, we described and 
illustrated a three-cylinder engine built at Doncaster 


FOOT-PLATE OF ENGINE No. 1000 


‘ and fitted with an ingenious: valve gear invented by 
Mr: H..N. Gresley... The, gear was frankly oe 
‘mental, and Mr, Gresley knew, as his patent specifica- 
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tion shows, that a simpler form was possible. After 
No. 461 had been in regular service for some time and 
had proved. that..the principle of her design was 
accurate, and that the type was perfectly satisfactory, 
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No. 461, which took up its duties in the first half of | and she handles, as a matter of fact, heavy passenger 


1918, was modelled on the Great Northern 2-8-0 | trains or heavy goods trains with equal satisfaction. 
coal. engine: his latest, three-cylinder engine is the | We give a gradients and speed record of a passenger 
first’ of an entirely new: ¢lass, with the 2-6-0 wheel train run af the end of this article, and we! may note 


Working Pressure 180 lbs per Sq. in 
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He Wheel 
r 48:0'%" Total Whee! Base 4 j f 
57-5 %' Over Buffers § s 
7.-€. I. -0. I=. I.-0. LC. r.-0. i -¢: | piv 
15-8 12-18 14-16, 20-0 20-0 20-0 11-16 
Y ¥, 
« F r.-0. Piss I-¢ 
Tre Enoineen Total 43-2. -__._.. etitiniblines’ Maximum Weights in Working Order..__.....--------- Total 71-14 Swaiw* Sc. 
Leading Dimensions and Ratios. Boiler— : Cytinders— 

Grate— Outside length of fire-box: Overall .. ‘Sit: in. Diameter 18pin. 
Length, on slope 8ft. 4hin. At bottom.. 9ft. Stroke .. 26in. 
Width .. ood oa ce QR ee Outside width of fire-box at front... ~.. 6ft. Tin. Wane at Three 
Aree Tis. hc 0 oT de dae cei antl eee sq. ft. Outside diameter of v5 ee 4 jel Centre to centre : Outside cylinders 6ft. Shin. 

Fire bos h of berrel, outside oo ee f oerbiter Shin Outside valves .. ft. 1din. 

: ¢ a ‘ Thic’ of plates in barrel .. .. .. fin. 
Height of crown above foundation ring, ¢ € . Moti 

front nec ee. ae Se Na. ott ca eee, 2859) im, ——— fe a ~ape deat & a, hi otion— 
Height of crown above foundation ring onaihe ength Oe an 2 rH o om. % a. —- Type: Outside cylinders ~. «+  Walschaerts’ 

DAE ike ne de we Now BRON. Serteeis W/yghi. cues Gamer pt amoke-Bow +5. * <- re Inside cyli ae) ote et Geeley 
Interior length at the top age .. \.. wis Vite Tjogin. Di ae par <4 ie Biers F Type of valves .. .. .. +. «. «-. Piston 
Interior length at the bottom  .. .. — Bft. 4}in. ee Or ts ee Dev civaywe 2.5 OP... Sin. 
Interior width at boiler centre line  _—.._5ft, 2in. Frame— Return — —_ Pay Sap OO ayn. 
Interior width at bottom oa Se ek ee OGD Distance between frame plates oy 4b 14fe. him: : wel of valves... os ss in. 
Thickness of copper plates: Sides.. .. */,gin. ; ies. 8 +: Outside lap ge coe. Sea IP ne ce iim 

Back plate vein. Thickness of frame plates : «> Yin Suet tet .. c< er wh acd... — im 
Tube plate 9 /,¢in. and lin Axles— Cut-off in fall gear 75 per cent. 
Tubes — Dia. of wheels at tread’: ‘Truck wheels... 3ft. 2in. 
Small : Number eee! eh (ee ee. ew ee Coupled wheels  5ft. Sin. Rati 
Diameter, outside .. .. .. lin. Distance between tires .. ..~ .+ \-«s\-4f. Shins tios— 
Thickness .. .. .- +. -. 12 W.G. Journals: Truck .. .. .. 6$in. dia., 9in length Total heating surface .. .. 2308'sq. ft. 
Flue (superheater): Number .. .. .. 32 Leading coupled .. tin, dia., llin. length Total heating equivalent .. .. .. .. 2511.5 sq. ft. 
Diameter, outside... 5}in. Driving coupled: «<4 9fin: dia., 1Llin. length Tractive effort at 85 per cent. boiler 
Thickness Sa, “min. Trailing coupled .. 9$in. dia., llin. length pressure .. 6. +. +2 ee ee oe 30,031 Lb. 

Length between tube plates .. 1ift. 1 fin. Crank pins: Outside .. .. Sin. dia., 5$in. length Total adhesive weight .. .. .. .. 134,400I1b. 

Hesting surface— Inside .. .. .. Spin. dia., 5$in. length Adhesive weight + tractive effort .. .. 4.47 
Wiré- box 182 sa. ft Coupling pins: Leading .. .. 4}in. dia., 4in. length Tractive effort + total heating surface 13 
Tubes, lfin. and 5}in. 1719 sq. ft. Driving .. .. 6in. dia., 4}in. length fivalons .. + 2. cr ve oe -- 21.9 
Te eves 1901 sq, ft. Trailing .. .. 3$in. dis, 4}in. length (Maxiquace tractive effest x driving wheel 

dia., inches) + equivalent heating sur- 

Superheater— Springs— BOM ds. ce) f4S. cn ee ee ee ae 
Number of elements... .. .. .. .. 32 Truck: Helical, 10}in. long (free), 5*/,;gin. outside dia., Total weight %heating surface (equivalent) 63.9 
Outside diameter... .. .. .. .. Adin. Timmis section Weight on drivers+total weight, percent. 83.6 
Heating surface Dewees oe. .0 a7 ge ar. ies Leading, driving and trailing coupled wheels : Laminated 
Equivalent heating surface 610.5 sq. ft. 3ft, Gin. crs., 11 plates, 5in. wide, fin. thick 


DIAGRAM AND LEADING PARTICULARS OF G.N.R. ENGINE No. 


Mr. Gresley designed an entirely new engine pro- 
vided with his valve gear in a much simplified form. 
This engine is No. 1000, and having proved her 
qualities, nine others are now being built from the 
same drawings. The engine has, besides the valve 
gear, several very interesting features; such as a4 
single plate for the barrel of the boiler, the adoption 














SMOKE-BOX OF ENGINE WNo.- 1000 


of ball and roller bearings for certain joints, and the 
use of heat-treated chrome steel for connections and 
coupling-rods. In the following article all these 
novel _detailsare dealt with. 








ie 
Mr, H. N. Gresley’s first three-cylinder locomotive, 


ment and with 5ft. 8in. wheels instead of 
4ft. 8in. In the matter of appearance, the former 
engine being several feet longer has the advantage, 
for the new engine has rather a squat look because 
of its very portly boiler, the distance between. the 
tube plates being no more than 12ft., whilst the dia- 
meter of the barrel is 6ft. The smoke-box diameter 
is almost the same, so that the chimney shows very 





1000 


here that the engine has been used on express goods, 
and on coal trains of eighty loaded wagons between 
Doncaster and Peterborough. .On one occasion she 
took without difficulty-a train of ninety-one wagons, 
some.of which were 12 and 15 “ tonners,”’ the weight 
behind the tender being 1600 tons. She carries 20 
tons per coupled-axle—the maximum permitted—and 
exerts a tractive effort of 30,000 lb. Hence the factor 





BOILER..OF “ENGINE No. 1000 


little more than its.chaplet. The general result is a 
short, thick-set, powerful-looking engine which in 
the old days the locomotive superintendent would 
have appropriately ‘hamed “* Bull-dog.” The tender 
is the standard three-axle design of the Great 
Northern. 

It will be gathered at once, from the diameter of 
the wheels, that No. 1000 is a general purpose engine, 





of adhesion is 4.5. As all the particulars are given 
in the diagram on this page and the table printed below 
it, it is dnnec to say more about them, but 
a few words about the boiler will not be out of place. 
The barrel, as we have already noted, is made of a 
single plate. This plate is gin. thick, and measures | 
nearly 19ft. long by nearly 11ft. 6in. broad. The 
joint is of the kind that is sometimes called the 
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GREAT NORTHERN RAILWAY—THREE-CYLINDER LOCOMOTIVE’ No 1000 
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DETAILS OF OUTSIDE CONNECTING ROD 














Swain Ser, 


Swain Se. 


Results of Tests from: Nickel Chrome Steel Connecting-rods. 
Size of specimen Ss TOUTS ee 
2in. 
Yield limit, tons per square inch .. .. 48.4 
Preaking strength, tons per square,inch 58..) 


Elongation, inches .2° .. .40 
Elongation, per cent. on 2in... ..  .. 20.0 
Diameter at point of fracture... ...  .. . 3Tin. 
I NO a. ha en ee fe - 1075 


Reduction of area, percent. .. .. .. 57.2 


Ratio, yield limit to breaking limit .. 83.4 percent. 


: Analysis. 
Sil. EG LTE eR NT T  TEP ETE 
EEA PO 2 RRA EE aE a? UAE 
Re ai at: bio ek ice OR tee) ees code 
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American butt. It has quadruple riveting through the drawing on page 468. The particulars of a test | graph—we may call attention to the cross stays above 
two butt-straps, but the inner strap is much wider | made ona joint of this description—see below—will | the fire-box, carried by brackets riveted to the 
than the outer, As a consequence, two rows of rivet- be studied with ipterest,; It, will be seen that the ratio wrapping plate, and, to the thirty-two, superheater 
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GEAR FOR G.N.R. ENGINE, No. 1000 


DIAGRAM OF GRESLEY’S VALVE 


tubes. The Great Northern, as everyone knows, does 
not use the Belpaire box, and in this engine could not 
have.done so without entirely blocking the windows, 
| from which, it must be admitted, the view even now 


ing pass through both the straps and the plate, whilst | yield point of joint to yield point of material was no 
the two other rows pass only through the inner strap | less than 93.7 per cent. Before leaving the boiler 
and the plate. Thé spacing of the rivets is shown in | —which is well shown by a reproduction of a photo- 
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Tensile. Tests of Plate Strips. 


Swain Sc. 





Yield point. Ultimate strength. y; 








Description. 


Ratio, 
Ultimate 


(Reduction 


ield point of area at 





Total Per sq. in. | Total.| Per sq. in. 


Ultimate 


Yield point} fracture. 


Final ex- 
tension 
on 8in. 





Inches. 
2.00x .66| 1. 


2.00 . 66) 


| 


Mean values .. .. 


Plate strip No.1 .. 





Plate strip No. 2 .. 








48,000) 
43,900 


Ib. Tons. 
56,800 25.4 


56,700 25.3 


25.35 


Ib. 
75,000) 


74,800 


Ib. Tons. 
36,400 16.3 


33,300 14.9 
15.6) 


Ib. 














Per cent. 
64 


Per cent. 
55 


59 55 





Per cent. 
32 


32 





32 











1.625 





Plate strip No. 1, silky, slightly laminar fracture. Plate strip No. 2, silky. 


Tensile Tests of Boiler Joints, 





Yield point. Ratio, Ns 
Yield point of joint 





Sec- 
| winaaanel tional 
area. 


Description. 


Total. 





Per sq. in. | Yield point of material 


Distance 
between butted 
ends of Plates A. 


Extension on 
25in., inelud- 
ing Joint B. 





} 
| 
r 

Plate in 


in. | Sq. i 
| 16.68 x .64 


in. 
10.67 





Riveted joint No. 1 
(as sketch) 


Riveted joint No. 2 
(as sketch) 

| 

| 

Mean values .. | | 

| 


* Approximate working pressure. 


RESULTS OF 





Ib. 
347,900) 


| 16.68 .65 | 10.84 356,400 


Ib. Tons. 
32,600 14.6 


32,900 





ate pn odes 
1908 - .012 
.004 
006 


- 008 
010 





93.7 


Yield point. 


Factor of safety on ultimate strength = “Ta 


TESTS ON 


Factor of safety on yield point = - 











= 3.22 


47.14 
14.65 
47.14 1,625 


PLATE STRIPS AND BOILER JOINTS 


-0 
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-02 
-08 middle 


= 5.23 








|is rather restricted. The smoke-box is shown by a 


separate drawing on 468. The superheater, it 
will be noticed, is of the Robinson design. Attention 
may be directed to the anti-vacuum or snifting valve 
just behind the chimney. It consists of a large valve, 
which opens ' downwards, on the admission side of 
the header. Steam pressure raises and closes it, but 
when steam is shut off and the engine is drifting, the 
valve drops and air is sucked through the superheater 
by the cylinders and-discharged up the blast pipe. 
A two-fold result is thus attained. The elements 
are kept cool and the cylinders are kept warm. Mr. 
A. J. Hill, on the Great Eastern, uses two of these 
valves; Mr. Gresley finds one enough. It is 4fin. 
in diameter. 

Before we come to the valve gear, it will be desirable 
to glance at the cylinder arrangement, which is shown 
by a drawing on page 469. The inclination of 
the outside cylinders, see drawing above, which was 
criticised with unnecessary severity in No, 461, has 
practically disappeared. These cylinders are now 
almost horizontal—1 in 30—the inside cylinder alone 
being inclined at 1 in 8 to clear the leading axle. 
But the most important point is that the three valve 
chests are in one straight line, and thus the adoption 
of @ very simple form of Gresley’s valve gear is ren- 
dered possible. 

The valve motion is shown by the diagram on this 
page. The two outside cylinders are fitted with 
Walschaerts’ gear. The tail rod of the right-hand 
valve is linked to a long lever, which is fulerumed on 
the front transom. This is a lever of unequal arms 
—2 to 1. On its left-hand end is carried a floating 
lever of equal arms, one end of which is linked to the 
left-hand valve and the other to the inside valve. 
We have already explained—see our issue of July 
26th, 1918—why an arrangement of this kind gives 
proper distribution for three cranks, and need not 
go into the question again. It. is sufficient to say 
that, different as the present gear looks from that of 
No. 461, it is fundamentally the same. The most 

iking feature about it is the great horizontal lever, 
over 6ft. long between centres. It. is made of steel 
and has been carved away to make it as light as 
possible. At the fulerum it is fitted with a Hoffman 
ball and roller bearing, and a bearing of the same kind 
earries the floating lever. It is satisfactory to know 
that this lever, the only possible feature in the motion 
that could give rise to any anxiety, has proved per- 
fectly satisfactory... An interesting little question in a 
gear of the kind is the effect of the expansion of the 
valve rods by heating. Since the position of the two 
outside rods is fixed by the valve gear, they would 
transfer the effect of their elongation to the inside 
valve. We raised this point with.Mr. Gresley, and he 
informs us that thé expansion is so small that only 
sin. has to be allowed for on the central valve, and 
‘/,,in. on the outside valves, all measured cold. 
The effect is less than might be expected, because 
the frames expand as well as the valve rods, and 
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earry the fulcrum of the big lever with them. The 
table of valve setting given below will be studied with 
interest by locomotive men. We may note here that 
the crank pin of the return crank of the valve gear 
is fitted with a Skefko ball bearing. 

In this engine the employment of chrome-nickel 
steel coupling and connecting-rods is introduced. 
We give on page 469 a drawing of one of an outside con- 
necting-rod, and} it will be seen how light it is. The 
weights for the three rods are :—Outside connecting- 
rod, 295 lb.; inside connecting-rod, 347 Ib.; i 
rods, 471 lb. The outside rod of the same length for 
No. 1640 weighs 403 Ib., and the coupling rods of 
the same total length, viz., 16ft. 3in., 5571b. We 
may mention, by the way, a little phenomenon 
displayed in these chrome-nickel rods which interested 
the machine shop. When the rods came back after 
heat treatment it was noticed that they were strongly 
magnetic in the middle, but not at all at the ends. 
Furthermore, when the ism was examined, it 
was found that it was + in the centre and — at the | 
ends. The m disappeared when it was learnt 
that the rods had been lifted by a magnetic crane 
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standards of length are in the form of scales, and are 
not end gauges. Consequently, in using a machine 
the standard of reference of which takes’ the same 
form as the legal standards, we should be able, it is 
urged, to make measurements with a higher degree 
of precision than by placing reliance on standardised 
reference gauges. This scale system, it is claimed, 
has two distinct advantages: (1) The standard of 
reference does not deteriorate through use, since it 
is not subject to any direct contact; and (2) con- 
cordance of results is secured by the use of but one 





















































iron, and rests on”.the surface of the bed, which 
is in the form of a vee and flat. The bulk of its dead 
weight is taken on four rollers A, which are mounted 
on springs fastened to the underside of the carriage, 
and which serve to reduce the sliding friction. To 
make rough adjustments of the carriage the clamp c 
is released by means of the lever a. For fine adjust- 
ments the lever @ is locked and a hand wheel 
is turned. This hand wheel operates, through helical 
gearing, a traversing screw B, which engages with 
a nut e and allows of a forward or backward move- 
ment of the carriage. One complete turn of the 
wheel gives a movement of approximately 0.004in. 
Thus the can easily be brought up to the 
required position to within about 0.00001lin. 
The standard reference scale D is fixed on the 
i at Be two points of minimum flexure. 
Onesgl these’ jpporting points, d, is in the form of 
pivot, and the other, g, is held in by two 
‘opposing adj screws f, so that the parallelism 
the scale with the bed may be readily adjusted. 
The ence seale consists of a 58 per cent. nickel 






twenty years ago the manufacture of | steel bar, the middle portion of the upper face of 
‘“‘ hook ” of the familiar annular form. machines. on this principle. Continued | which is_ polished throughout its length. 
All the rods were machined to within Jin. of | progress, we are informed, has been made during this | This polished portion is engr with division lines 
finished sizes before heat treatment. The result of | period, with the result that the latest type of measur- | at every twentieth of an inch, the thickness of the 
test after treatment are given on page 469. ing machine now made by this firm— illustrated |lines being about. 0.0002in. The coefficient of 
The engine is fitted with two 3in. Ross pop valves | on 476, and in our 2 pp. Supplement—will, it is | expansion of the scale is closely equal to that of 
set to blow at 1801b. and 182 lb. per square i ble absolute measurements to be made | tempered steel. The accuracy of the graduations 
respectively. One Gresham and Craven 10 mm. live | correct to an accuracy of 0.00005in.—the twenty-| over @ 20in. length is about 0.000lin. to 0.0004in 
steam injector and one Davies and Metcalfe No, 9! thousandth part of an inch. The special design of | The errors in graduation ene Seen of 
oF standardisation suppl machine, so that 
Table of Valve Setting. % due allowance ean be made for these errors when 
2-6-0 Type engine ; Sin. piston valve, 1}in. lap, — fin. exhaust lap ; three cylinders, 18}in. diameter by 26in. stroke. making very refined Fe gpa ements. The = wf 
F 2 Gear protected from dust’ accidental damage y a 
: = ¢ pe ieee? sectional brass rca a “ptr of ga _ = 
F ; ° removed to expose part of t ew or 
——— ae ee the moment is of interest. are 
Mean | ‘Travel Lead. Valve opening. | Cut-off Travel Lead. | Valve opening.| Cut-off An important feature in the design is the fact 
om. | _ of of that the graduated surface of the scale is in line with 
oe valve. F. B. | F. Bet B. valve. F. B. F. B. F, B. the axis of the measuring faces, thus reducing to 
| Inches. | Inch. | Inch. | Inch. | Inch. p.c. | p.c. | Inches. | Inch. | Inch. | Inch. | Inch. | p.c. | p.c. | ® minimum any errors of measurement which would 
Mid. .: | SE +E. $F.) pF. | BF. | 4.8] 4.2 | 3/5 | Sy | 4 iS } 5.3 | 4.8 |arise from accidental deformation of the bed. In 
pts Rar --| § fos i 3 ‘ 3 Je he | = ae et, b¥, é F. ar | oft, eS ag practice, if due allowance be made for the errors in 
60 per cont. ] ap IGe dF} i ory 62.3 | 57.5 [x0 | in fp fr. 1B | 59:1 3,°3 | the dividing of the scale, measurements in absolute 
Full gear .. ..| 6f [¢F. 2 F. }1$B. [12 m4 72.6 | 8/5 tr. 8/gF. 1% B. 1§ F. | 77.4 | 74.6 
H F 
— 
Backward Gear. 
eS ey oe ee een Poe ed eRe roan EERO uy : 
40 t. 34 F. : Sb Bae Oe | 40.4/40.1| 4 F. | 3/.:B.| ® } 0. ls 0 
woe. puss H F. H Fj" lab oB. | 75.2 72.4 | a te fe oe. hija. | 74:8 | 70.7 


exhaust steam injector are provided. It has hand- 
operated dry sanding gear for the driving wheels 
and steam sanding gear for the driving wheels. Two 
2lin. vacuum brake cylinders are fitted. 

The speed diagram shown on page 471 was taken 
with a Flaman speed recorder fitted to the engine 
when taking the 5.40 Leeds express from King's Cross 
to Peterborough. This train is timed at 49 miles 
per hour, and the object was to find out if, with an 
engine of this type, time could be kept without 
running at excessive speeds. Unfortunately, several 
signal checks rather spoilt the run, but the consist- 
ency of the speed, uphill and downhill, is noteworthy. 
As a matter of fact, despite the checks the train arrived 
three minutes before time at Peterborough. 








Universal Measuring Machine. 


In ordinary engineering practice sufficient accuracy 
is usually attained by the use of the simpler forms 
of measuring appliances such as micrometers, vernier 
caltipers, &c., and in the production of large quantities 
of work on an interchangeable basis by the use of 
limit gauges. It is essential, however, that the 
simpler types of measuring instruments and limit 
gauges, if used, should be accurately checked, and 
for this purpose some form of measuring device has 
to be employed in which the accuracy attainable 
is something finer than 1/10,000in. 

There are several forms of such measuring machines 
on the market which serve this purpose. Very often 
these machines are merely comparators, in so much 
as they are used for comparing the piece to be 
measured with a standard gauge of about the same 
length, the operation usually being performed -by 
some form of micrometer device. The measurements 
obtained from such. machines, however, clearly 
depend on a knowledge of the exact length of the 
standard gauge used for the comparison, so that 
absolute measurements of the lengths of pieces of 
work, or gauges, cannot be obtained from the measur- 
ing machine alone. Moreover, although the dimen- 
sions of the standard gauges used for comparison 
purposes may be accurately known at a certain period, 
they must necessarily suffer some deterioration by 
being constantly used. 

A genuine measuring machine, on the other hand, 
is one by means of which it is possible to determine 
the absolute length of a piece of work, or gauge, with 
reference to a standard which is an integral part of 
the machine itself. This standard may take the form 
of a divided scale which is read by means of a micro- 
scope provided with a special micrometer in’ the 


the machine still allows of its use as a ‘‘ comparator,” 
in addition to its employment as an absolute measur- 
ing device. 

The perfection of the design, the makers point out, 
is attained by rigidly fixing the micrometer micro- 
scope and carrying the reference sesle on a carriage 
which slides along the bed, instead of the reverse 
system being adopted. In addition, the axis on 
which end measurements are made is directly in 
line with the graduated surface of the scale, thus 
reducing to @ minimum any error which may arise 
from slight deformation of the surface of the bed of 
the machine. Machines utilising a reference scale 
have been designed by other makers, who have 
arranged the microscope to slide along the bed, while, 
further, the axis of measurement has been removed 
by a certain definite. distance from the graduated 
surface of the scale. These machines, the Société 
Genevoise points out, are open to a serious source of 
error, as a result of the movable microscope becoming 
inclined in consequence of a deformation of the bed. 

The machine manufactured by the Société Gene- 
voise, and about to be described, was designed to 
measure not only plain gauges of all types—limit and 
standard plugs and rings, snap gauges, end measuring 
blocks, &c.—but also to deal with the various 
measurements which have to be made on plug-screw 
gauges. Such measurements cover the full, core, 
and effective diameters and the angle and pitch of 
the thread and an inspection of its form. To effect 
this variety of measurements the machines are 
provided with a number of special fitments, detailed 
descriptions of which are given below. The machine 
thus serves a universal purpose. The various acces- 
sories required to permit the different kinds of meas- 
urement to be made are all capable of being mounted 
on the bed of the machine- 

The machine is designed in three sizes for the pur- 
pose of measuring lengths up to 20in., 40in., and 80in. 
respectively. A view of the complete machine is 
given in Fig. 5. The machine consists of four 
principal parts—(1) the cast iron bed made of such 
a section as to give minimum flexure -under its own 
weight; (2) a sliding carriage which supports the 
uated scale, and which can be made to move 
along the bed; (3) a micrometer headstock fixed at 
the right-hand end of the bed, which serves as a 
contact-pressure indicator and as a means of setting 
the zero before commencing a set of observations ; 
and (4) the micrometer microscope, which is carried 
in a bracket attached te the rear portion of the bed, 
and which enables any setting of the sliding carriage 
to be determined from the graduations of the scale. 

In Fig. 1 in the Supplement the sliding carriage 
is: shown at u, the standard: scale at-D, and one of 
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value can be made to an accuracy of 0.00006in. 
This accuracy, we are informed, has been verified 
by tests made on several machines at the National 
Physical Laboratory. 

The micrometer headstock is fixed at the right-hand 
end of the bed. Fig. 2 in the Supplement shows it 
in axial section. It consists of a hollow spindle h 
containing a plunger y, one end of which forms the 
second measuring face. On the spindle h, which 
slides in hardened bushes, there is fixed a needle 
indicator consisting of two multiplying levers i and j, 
which produce a total magnification of 1000. The 
lever i is moved directly by a hardened piece of steel 
fixed on the plunger. The lever j serves as an index 
pointer moving over the scale 1, which is graduated 
with ten division lines to the right and ten to the left 
of a central mark, the division marks being about 
4/,9in. apart. A movement of the lever j from one 
division line to the next corresponds to a displace- 
ment of the plunger of 0.00005in. The spindle h 
contains @ spring m fixed at one end to the plunger y, 
and at the other end toa movable bush n. This 
bush can be moved axially by means of a stud p fixed 
to it, which stud works in a helical groove of large 
pitch formed in an outer bush o. A small longi- 
tudinal groove is cut:in the spindle h to permit of the 
movement of the stud. External measurements are 
made when the spring m is compressed, and internal 
measurements when the spring is under tension, the 
change being effected by rotating the bush 0. For 
internal measurement work special detachable fittings 
are placed over the measuring faces. : 

e spindle h also carries the nut of the micrometer 
serew q, the pitch of which is 4/9in. The divided 
wheel attached to this screw is graduated in ten- 
thousandths of an inch, and readings to 0.0000lin. 
can be made by means of the vernier r. To facilitate 








eyepiece. It may be pointed out that the legal 





the measuring faces at E, The carriage is of cast 





readings the vernier is provided with a low-power 
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magnifying’ glass s.:° ‘To »prevent rotation of the 
spindle h when the micrometer:screw is turned, a 
projecting arm is fixed'on the cover of ithe contact 
indicator, and slides between two hardened steel 
guide plates H fixed on the base of the headstock. 
By suitably shaping the guiding edges of these plates 
any slight errors in. the micrometer screw can be 
compensated for. 

A micrometer microscope giving a magnification 
of 60 is used for reading the exact position of the 
reference scale. The approximate position of the 
sliding’ carriage on thebed is read on a scale which 
is divided into twentieths of aninch. The diagram on 
page 472 shows the field of ‘the microscope; when ‘a 
reading is being taken. The following can be seen 
within this field:—(1) A scale B on glass; (2).a fixed 
cross wite C’; (3) two axial lines D engraved on the 
reference scale ;'' (4) two transverse hair lines EB, 
which can be moved by turning the divided wheel F ; 
and (5) the division lines'H of the reference scale. 
Readings’ with the microscope ‘are made by: turning 
the divided wheel F until tho image of the division 
line H of the reference scale projected by the micro- 

objective between ‘the figures 0 and 5 on the 

glass scale B bisects the space between the two hair 
linés E. To take a reading : the number of complete 
inches and the fraction, up to 0.05, is noted on the 
scale N. Then the fraction, up to 0.005, is read on 
the glass scale B of the microscope, and the fraction, 
up to 0.00005, on the divided wheel of the microscope. 
For example—from the diagram 

5.3 is read on the scale N fixed in front o1 

the bed of the machine ; 
0.015 in the microscope on the glass scale B ; 
0.00165 on the divided wheel F. 





5,31665=complete reading in inches. 





The field of the microscope is illuminated by a small 
electric lamp s, Fig. 1, a condenser lens v, and a 
reflecting prism W. 

Measurement.of Plain Plugs.—-A base, as shown in 
Fig. 6, fitting on the slides of the bed, is placed in 
position. This base is provided with four balls which 
rest in vee grooves cut parallel with the length of the 
bed, and a support carrying the gauge on centres 
rests freely on these balls. The small machine will 
take plugs up to 4in. in diameter, and the large 
machine plugs up to 6in. in diameter. The measuring 
face of the sliding carriage is brought up to the plug 
and causes the latter to bear easily against the 
measuring face of the headstock by virtue of the free 
motion of the ‘support on the balls. The spring in 
the micrometer headstock exerts a force of about 
0.51b. when the contact indicator registers zero, 
and this pressure will be constant in every measure- 
ment. 

Measurement of Screwed Piugs.—To measure the 
diameters of a screwed plug the same support is used. 
For the measurement of the core diameter hardened 
steel vee pieces are inserted in the usual way between 
the measuring faces and the plug, and to measure 
the effective diameter needles suspended by threads 
from a support are used. 

Other Measurements._-To measure end measuring 
rods or plugs of large diameter, the gauges are sup- 
ported on a special table, the height of which can be 
adjusted. The level of the upper surface of this table 
can also be controlled by an adjusting screw. To 
make internal measurements the bush o—Fig. 2—as 
already stated, is turned to place the spring attached 
to the plunger of the micrometer headstock in tension. 
Special fittings—see Fig. 7—are then attached to the 
two measuring faces. To set the zero for an internal 
measurement, a l}in. standard snap gauge is placed as 
shown in Fig. 7 over the measuring faces, and the 
headstock micrometer wheel is turned so that the 
contact indicator points to 0. The same procedure 
is adopted for measuring rings. In this case it is 
convenient to support the ring on a table especially 
made for the purpose. The upper surface of this 
table runs on balls, and is adjustable as regards 
height. To measure snap gauges yet another special 
table running on balls is placed on the bed. 

Measurement of Angle and Pitch uf Screw Threads.— 
Special accessories are provided for making optical 
measurements of the pitch and angle and for in- 
specting the form of thread of screw plug gauges of 

éters up to 4in. Smaller plugs up to ‘lin. 
diameter can, in addition, be measured on the full, 
effective and core diameters. A goniometric 
microscope «see Fig. 3 in the Supplement—is 
carried in a bracket z, attached to the rear side of 
the bed’ In front of this bracket is a small electric 
lamp which projects a parallel beam of light on to the 
field of the microscope. A special base d is placed 
on the bed ofthe machine.. This base carries a 
slide e which rests on four balls R running in vees, so 
that it can''move freely on tlie base in a direction 
parallel with the axis of the machine. The slide is 
attached by a spring coupling f to the carriage sup- 
porting the divided scale in'such a way that: the slide 
follows exactly the’ motion of the carriage. The 
slide carries a support 'Q, provided with centres, 
which support is identical with that used for the 
measurement of the diameters of plug gauges—Fig. 6: 
The support’Q rests on four balls W which move in 
vee ‘grooves’ cut‘in the slide «. By means of.an 


measured is brought: into the field-of the goniometric 
microscope. . .Measutements of pitch are: made by 
viewing the thread of the screw through’ the gonio- 
metric: microscope. . The hair-line of the microscope 
is made to coincide with the flanks of the thread in 
succession, and a reading of they reference scale is 
made by means of the micrometer microscope— 
see Fig. 8. If the sliding «carriage carrying the 
reference scale, and with it the support ‘carrying the 
screw, which rolls on the four bails R,. are moved 
through a complete number of threads the amount 
of travel can be measured on the reference scale by 
means of the micrometer microscope .M—Fig. »1— 
and the pitch of the’ screw can:thus be: determined, 
it is claimed, to a very high degree of accuracy. The 
same method of mounting the screw: is employed for 
measuring the angle and inspecting the form of the 
thread. : ‘ i 

To measure optically the three principal diameters 
—fu'l, effective, and core—of screws: up to: lin. 
diameter, the support Q is replaced by another 
having a special micrometer fitting—see Fig. 4 in the 
Supplement. This fitting has an accurate screw of 
twenty threads per inch and a divided wheel L 
graduated in thousandths of an inch, with a vernier 
for taking the readings to 0.000lin. A smaller 
support a, with centres for holding the screw to be 
measured, is moved transversely by the micrometer 
screw, which is situated in line with the centres. 
The support a is pressed i the micrometer 
screw by a spring held ina tube 6. The support rests 
on three balls T running in vee grooves. Readings 
are made by means of the goniometric microscope x, 
the hair-lines of which are set parallel with the axis 
of the screw when measuring the full and core 
diameters and along the flanks when measuring 
effective diameter, the ‘screw in the latter case being 
moved transversely across the field of the microscope. 
To measure the pitch of a screw when using this 
support, the same procedure as that indicated above 
in connection with Fig. 3 is followed. 

The measuring machine is also provided with 
accessories for the rapid comparison of end gauges. 
The two gauges are placed simultaneously on a special 
carrier, by means of which they can be placed in turn 
between the measuring faces of the machine. 
Differences in the lengths of the rods are measured 
either by means of the reference scale and micrometer 
microscope or on the micrometer headstock. 

We have described above some of the many uses 
to which the Société Genevoise measuring machine 
can be put for measuring gauges, but it will readily 
be understood that with such an apparatus provided 
with the necessary supports for conveniently holding 
the various types of gauges, it is possible to make 
a large variety of measurements. 








Fifty Years of Progress in the 
Ferrous Industries.* 
By Dr. J. E. STEAD, F.RS. 


THE presidential address delivered this week by 
Dr. J. E. Stead to the Iron and Steel Institute was 
a lengthy review of the past fifty years’ progress in 
the ferrous industries. As printed in the Proceedings 
it will cover nearly eighty pages, and is, therefore, 
much too long for us to reprint in full in these columns. 
Below we give excerpts from it which we ‘hope will 
convey an adequate idea of the whole. 





AMERICAN VERSUS BritisH Brast-FURNACE 
Practicr! 


In America, after England had settled down to 
rest and be thankful, great advances in output 
began about 1876, and the make per furnace was much 
increased by the use of higher pressure and greater 
volume of air, while mechanical arrangements for 
ec ing the furnaces led to an output per furnace 
in 1889 of 2462 tons per week. Within the last year 
or two, by increasing the diameter of the hearth 
from 15ft. to 18ft. and even more, 3500 tons per week 
have been made, with a coincident saving of about 
1 ewt. of coke per ton of pig iron made. The system, 
of providing separate blowing engines for each furnace 
and regulating the quantity of air by measurement 
instead of by pressure alone contributed to this 
excellent result. 

The question is often asked why British makers do 
not adopt American blast-furnace methods. They 
have adopted many of them, such as the mechanical 
methods of charging, the use of bosh-cooling plates, 
and the mud gun for ‘closing the tapping holes. 
They have also, in some works, adopted the method 
of providing a blowing engine for each furnace, but 
have not considered it advisable to drive the furnaces 
making hematite pig iron at so high a rate as in the 
American practice. They consider that excessive 
driving leads to the production of pig iron low- in 
silicon and to the speedy destruction of the furnace 
linings, also that the economic conditions’ are very 
different in the two countries. Here the existing 
furnaces supplied all that was demanded of thom 
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when worked at a medium speed;iand the profit of 
making: pig iron for years before the war was very 
moderate ;. whilst in America, demand. being: almost 
always ahead of production, the profits of working 
were relatively high per ton of pig. But although 
English hematite users required that the. pig «iron 
should contain between 2 and 3 per cent., or even 
more, of silicon, this does not apply to the phosphor- 
etic pig iron required for the production of basic 
steel. Indeed, the lower the silicon can be kept in 
such iron compatibly with a coincidentally low pro- 
portion of sulphur the betters This condition’ can 
be obtained by very rapid driving. 

One great firm in the North of England, wishing 
to try the latest American methods, with 
American engineers to. build two. furnaces. of the 
latest and best type. The engineers were “given 
carte blanche to do exactly as they wished. ‘The 
plant was built and started in’ 1905; but while the 
output per furnace when working Spanish ores 
exceeded 2000 tons per week, and reached 1800 tons 
when smelting calcined Cleveland ironstone, the 
cost of production per ton was quite as high as when 
making pig in ‘the best type of English furnace. 
The following are the dimensions of the furnaces: 
Height; 100ft.; bosh 22ft,; -hearth, 13ft: ; mumber 
of tuyeres; 10; diameter of nozzle, 6in. ;\ pressure 
of blast, 12 pounds per square inch. ’ 

The engineers also erected’ kilns for calcining raw 
Cleveland ironstone by blast-furnace gas, but, after 
extended trial, it was found that the cost of main- 
tenance was great, and that as there was always @ 
sufficiency of cheap coke breeze available it was more 
economical to use it instead of gas, the latter being 
much more valuable for other purposes such as gas- 
engines and for use in steel works for heating. 

The experience with these furnaces and kilns has 
not induced English makers to duplicate them. 


“A * * m* * 


TEMPERATURE OF BLAST. 


One great advance in connection with blast-furnace 
work is the superseding of the old methods of taking 
the temperature of the blast by automatic reeorders 
of the electrical resistance and thermocouple types. 

It is a deplorable fact that in spite of every effort 
made during the last fifty years to reduce the con- 
sumption of coke per ton of pig iron, the, actual 
quantity used per ton to-day is higher than it was in 
the early seventies. This is in consequence of the 
great deterioration of the coke itself, due to imperfect 
washing of the raw coal or other causes—a condition 
of things which calls for early remedy. 


* * * * * 


RECOVERING THE Heat IN BLast-FURNACE SLAG. 


The heat in a hundredweight of molten slag from 
a Cleveland blast-furnace making No. 3 iron, according 
to Bell, is 550 heat units. The slag thrown off per 
ton of pig iron produced varies from 20 to 37 cwt., 
but the average from all furnaces, including those 
making hematite pig iron, is probably near 30 cwt., 
which at 550 heat units equals 16,500 = 8000, or 
2.06 cwt. carbon, or 2.31 cwt. coke Containing 
89 per cent. carbon. Professor Bone's estimate for 
the heat in 35 ewt. Cleveland slag is 2.62 ewt. of coke. 
There have been several patents taken out for raising 
steam by pouring the molten slag into receptacles 
in specially designed boilers. The question is worthy 
of the most serious consideration by engineers. 
Even if only 33 per cent. of the heat were reeovered 
from the fifteen million tons of slag, produeed in 
Great Britain alone, it would represent—at, say, 
0.45 ewt. carbon per ton of slag—about 350,900 tons 
of carbon per annum. 


Buast-FURNACE DESIGN AND PRACTICE. 


In reviewing the past, and the evidence before us, 
we can draw the following conclusions : 

(1) It would appear that. there is no advantage 
in having the capacity of the blast-furnace above 
30,000 cubic feet. 

(2) The working of furnaces is best controlled by 
having a separate blowing engine for each furnace. 

(3) If increased output per furnace is desired, this 
can be attained by widening the diameter of the ~ 
hearth and increasing the volume of air blown in. 

(4) Ali the available gases should be conserved 
by the adoption of the double bell, or other similar 
system of charging the materials. 

(5) Having secured ali the gases, means should be 
used to obtain @ maximum proportion of their calorific 
value by freeing the gases from dust, by most care- 
fully controlling the proportion of air for their com- 
bustion, and avoiding excessive heat being lost in 
the escaping gases—conditions which ean be arrived 
at by scientific control, by the use of autographic 
recorders giving the carbonic acid in the burnt gases, 
and their temperature by suitable pyrometers. 

(6) The coke ovens should be close to the furnaces. 
(7) The coke should be handled as little as possible 
after it leaves the coke ovens, so as to avoid the 
production of fines, and should be sufficiently hard 
to resist crushing. 

(8) As coke in fine condition tends to disorganise 
the regular working of the blast-furnace, and reduces 
the output of pig, the “fines” should be sieved off 
and either used for other or briquetted 
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and the consolidated material charged into the 
furnace. Some ‘establishments have regularly _re- 
moved the fines and used them for calcining ironstone ; 
and, owing to the recent great deterioration of the 
coke and*the increased proportion of fine dust, in one 
case it had been found necessary to remove as much 
as 10 per cent. in order to enable the furnace to keep 
up its normal production. : 

(9) There is suificient evidence to show that, given 
effierent gas engines, it is advisable to use’ them in 
preference toe steam engines. 

(10) It is desirable energetically to. proceed to 
Study how to recover the heat carried out of the 
furnaces in the slag. 

(11) Having obtained by all the available means 
the maximum Saving in heat, and having much more 
gas and heat from the blast-furnaces' and coke ovens 
than is necessary for the requirements of the’ blast: 
furnaces, it séemis probable that in the case in which 
coke ovens, blast-furnaces andsteel works are 
together, sufficient ‘gas will be available todo all the 
heating at the steel works without using any raw 
coal—an object the late; Mr. T.,C. Hutehinson, of 
Skinningrove, believed could be obtained. - Where 
the blast-furnaces and coke ovens are at a distance 
from the steel works the available gases might be 
converted into electrical energy, and the power con- 
veyed to where it can be utilised. 

(12) Having cleaned the gases, and having, by the 
use of common salt, or otherwise, obtained’ dry -dust 
sufficiently high in potash to justify its extraction, 
the potash should be recovered. 

(13) The question of using dry blast should, in view 
of the: very high. price | of ;fuel, be most. carefully 
reconsidered, for, if anything like @ saving. of 15 per 
cent. coke can be effected by»drying the air, it should 
pay to do it. 


* * * * * 





Tae Puppiinc Process. 

It is evident that the whole system of puddling 
requires reorganisation, and in this connection ‘the 
folfowing points should be noted : 

_ (1) The puddled bars’ should’ be made from the 
liquid iron at the blast-furnaces and be distributed 
to the finishing works for piling, rolling, &c. 

(2) The liquid blast-furnace metal should be de- 
phosphorised, and~ partially decarburised in a basic- 
lined open-hearth tilting furnace; the refined ‘iron, 
containing not more than 1/5 to 2 per cent. carbon, 
should be conveyed liquid, and be poured into suitable 
rotary furnaces, lined with more or less permanent 
refractories ; liquid emder of the exact proportion 
required should then be poured on the metal, the 
rotor started, and the puddled bars produced. As 
both the refined iron and the fluid oxides would be 
at very high temperatures, at first little. heating 
would be required in the rotor ; indeed, theoretically, 
to facilitate the granulation of the iron, the furnace 
should at first be at a lower temperature than the 
liquids poured into it, and heating should be applied 
during the final stages previous to the. withdrawal 
of the puddled balls: 


Basic STEE x. 


Whilst the European countries were developing 
their-own’ resources to the utmost extent, prejudice 
prevailed here against basic steel, partly due to those 
interested in the manufacture of steel by the older 
processes, partly to the fact that, during the develop- 
ment of the basic process the steel was not of constant 
@nd uniform quality. ‘The greater part) of what was 
at first produced, however, was rolled into rails 
which gave eminent satisfaction to English railway 
companies and proved to give as.good service as those 
made by the acid process. 

In spite of this experience many railway engineers 
barred basic steel im their specifications, and did not 
take into consideration national interests. Hence 
the fact that in twelve years four times as much basic 
steel was produced on the Continent of Europe, 
where prejudice was never so dominant, as:in Great 
Britain. 

ae * * *x * 


THE Bessemer PROCEss, 


As a result of the great evolution of, and improve- 
ments in, the open-hearth processes and the reduction 
in the cost of production and because of the greater 
reliability of the steel. produced, the Bessemer pro- 
cesses. have been gradually replaced by the open 
hearth. To-day there is not @ smgle Bessemer con- 
verter in any large works on the Merth-East Coast, 
and the tendency is to abandon the Bessemer con- 
verter throughout the country. Thus in a little 
more than fifty years Bessemer steel, which practically 
superseded wrought iron-for| rails and other things, 
is now superseded by opem-hearth steel. 

The same revolution is taking place in America 
and on the Continent, but the rate is slow or rapid, 
depending on local conditions and the specifications 
of engimeers. 


~ * * ~ * 


Armco TRon. 


The American Rolling Mill Company, believing that 
if it produced practically pure iron in ‘the basic open- 
hearth furnace it would’ be more resistant to corrosive 


taining 99.85 per cent. pure iron/and under 0.02 per 
cent. sulphur and phosphorus, Although in the form 
of.wire and sheet, it was not' less corrodible than best 
wrought iron; it was not rustless. . Phe Shelton Iron 
and. Steel Company under licence produced the same 
elass.of material, which is now. wellknown. as Armco 
iron, It is. remarkably pure, and was used during 
the period of the war'as a substitute for Swedish iron 
in the manufacture of crucible steel with most satis- 


the result: ofits great purity—that during the Ar3 
range, when spassing from one allotropic state to 
andtherin cooling down:from a high temperature, it 
is redshort: and -breaks up at. the: rolls’ or /+hammer. 
It is perfectly malleable at, between) 1200 deg. Cent: 
and.900 deg:Cent., redshort at between 900 deg. Cent. 
and ':850 deg. Cent., and malleable again below 
850 deg. Cent. In other words, it is malleable when 
in the: ganima and alpha states, but redshort. during 
its passage from one to the other. 


* * * * * 


' Evecrrie FurRNACcEs. 


The electric steel furnace, which, up to the out- 
break of war, only produced a very small proportion 
even of the higher grades of steel, has developed 
with great rapidity during the last five years. Before 
the war progress had been most rapid in Germany, 
where conditions were peculiarly suitable to its use. 
Most of the German electric steel was made by refining 
basic Bessemer steel, and furnaces up to 30 tons 
capacity have been installed for this purpose. 

The United States came second, and Italy, America, 
and France. were ahead of England in production. 
During the war great progress was made here, and 
the production, is now only s by the United 
States and Germany. The latter still holds second 
place, but only because most of the steel there is 
re basic Bessemer steel, while the British furnaces 
are in practically all cases melting cold scrap. The 
actual number of furnaces and the power used is 
greater than in Germany. 

The product in England before the war was probably 
about 10,000 tons a year, though no exact figures 
are available. This was made in eleven furnaces witha 
total transformer capacity of about 4500 kilowatts. 
By the end of 1918 the number of furnaces of all types 
had increased to about 140, with a production of 
about 150,000 tons a year and a transformer capacity 
of nearly 100,000 kilovolt-ampéres. The possible 
production at the present day, if all furnaces were 
worked to their full capacity, is about 300,000 tons 
a year. In 1918 a number of furnaces had either just 
started work or were not completed, and several 
were shut down immediately after the Armistice was 
signed. 

Stainless steel is being made in increasing quantities, 
and the demand-for nickel chrome and other alloy 
steels for motor cars and aeroplanes is increasing 
again,, On the Tyne electric steel is being made at a 
price which can compete with the acid open hearth, 
cheap power being available. from coke-oven gas, 
and its entry into the market makes it probable 
that the tonnage will soon be largely increased. 

In. America and Germany electrically refined 
Bessemer. steel is largely produced, and it is. possible 
that a. duplex process will be the next large develop- 
ment here. An electric furnace refining basic open- 
hearth steel made from Cleveland ore could produce 
steel of the quality at present made in acid open- 
hearth furnaces at a cost which would show a sub- 
stantial profit at present prices, 

One of the latest advances in connection with 
electric steel is to melt it in an induction furnace 
in vacuo. Mr. Albert Hiorth, of Christiania, has 
designed a furnace particularly adapted to effect 
this object. The steel, after being melted in vacuo 
in the ring furnace, is allowed to cool down without 
admission of air into the furnace. The steel is then 
removed and cut up into sections for forging. By 
this means steel free from honeycomb and gases is 
obtained. It is, however, probable that the process 
is likely to be applied only for very high qualities of 
steel. 


* * * * * 


Basic Srac. 


Soon after the introduction of the basic Bessemer 
process. considerable quantities of basic slag con- 
taining. between, 16 and 20 per cent. of phosphoric 
acid were produced, and the question. of its possible 
commercial value as a fertiliser was raised. Before 
any experiments wére. made researches in my labora- 
tory .proved, contrary tothe opinion of some 
authorities, that the phosphorus was in combination 
with.lime, and not. with iron, .I concluded that the 
only possible way to utilise the slag for agricultural 
( was to, grind it into fine powder and place 
it, direct on the land. Agricultural chemists simul- 
taneously came to, the same conclusion, and experi- 
ments were made by Professor Wri nm in England 
and by Wagner in Germany which proved the cor- 
rectness of these conclusions; but long before our 
farmers would look at basic slag, huge quantities 
of the raw material were sent to Germany and there 
used successfully upon the land. 
In 1887 I gave a lecture on the subject to the 
farmers in the Yorkshire district, and presented 





influence, succeeded in making dead soft steel con- 





evidence that basic slag was the cheapest source of 


factory results. It has one remarkable property «as | proc 





phosphoric ‘acid, but the farmers .would. not have 
faith unless they..were. shown practical, results on 
the land. .It took many years. to.conyince them, of 
the great utility of basic slag. Tey 

At that time—1887 and onwards—there were in 
existence enormous dump heaps of, puddiing cinder 
containing between 50 per cent. and..55 per cent. of 
iron and from 3 per cent. to 5 per cent. of phosphorus 
—material which, previous to the advent of the basic 
ess, Was as unfit)for,anything, It, was 
soon found to be absolutely necessary to| make special 
iron for the basic Bessemer process, and. it was realised 
that. basic: pig should. contain yery little. silicon, 
about 1 per cent. instead of 2 per cent. to,3 per cent., 
which element required to be replaced. by another 
yielding heat on combustion in the converter. 

Instead, therefore, of the 1} per,cent, to 1}, per een. 
of phosphorus normally present in pigs made o 
a ironstones, it) was.raised to from,2 per cent. 
to 2) per cent. by the addition to the burden of 
puddling cinder... Ina few years practically the whole 
of the accumulated heaps of cinder were exhausted, 
and it became necessary in this country generally 
to buy what puddling cinder was currently produced, 
or to other material rich in phosphorus from 
abroad, such as Belgian. phosphates, Swedish phos- 
phoretic ores, &c. : 

As long as the basic Bessemer process was dominant 
the slags produced were very rich in. phosphorus, 
very soluble, and in every respect ideal for the use 
of the farmer. : 

In. proportion as the basic open-hearth process 
replaced the other, high phosphorus not being neces- 
sary in the pig, normal iron containing from 1} per 
cent. to 14 per cent. of phosphorus was used instead. 

The slag produced from the open-hearth process 
now varies in percentage of phosphoric acid from 
9 per cent. to 13 per cent., excepting when the Hoesch 
process is employed. In this process the purification 
is divided into two parts, the phosphorus being concen- 
trated in the slag first produced—the second slag 
obtained from the further working of thé steel con- 
taining a very much smaller percentage. 

Further, in very many cases, the solubility of the 
open-hearth slag was gradually lessened in conse- 
quence of the necessity for using fluorspar or chloride 
of calcium. 

To-day, therefore, the valuable high-percentage 
highly soluble basic slags are reduced to a minimum, 
and agriculturists are elamouring for richer and more 


soluble material. 


* * * * * 


CHEMICAL ANALYSIS AND MECHANICAL 
TESTING. 


Chemical analysis is the basis of all modern 
metallurgy, but it must never be forgotten that it 
takes a place secondary to mechanical testing. 
It was only by correlating the pbysical properties 
determinded by mechanical testing with analysis 
that one was able to ascertain the influence of the 
various elements on the metals and steels, 

It is.greatly to be regretted that, long before the 
influence of the elements was perfectly known, 
engineers introduced both chernical analysis and 
physical properties into their specifications. It often 
happened that in working to the specified analysis 
the mechanical properties requi could not be 
obtained, with, of course, consequent confusion 
and trouble. 

For years more than one engineer demanded steel 
for rails with less sulphur and phosphorus than it was 
possible to work, to regularly in practice, and steel 
makers, knowing that steels very low in these elements 
were not necessary. to give all the physical tests 
and the good service on the rail tracks that were 
required of them, rarcly worked to the analytical 
specification. The tendency to-day appears to be 
that, provided the steel maker will supply finished 
material of the prescribed physical properties, the 
engineer will not trouble about the chemical com- 
position, excepting in the case of special alloy steels 
or in material which requires further treatment after 
it leaves the maker’s works. 


* * * * * 


CoprEerR IN S1TEEx. 


Many engineers and users have for forty y or 
more carefully barred copper from steel, yet Be sie 
have proved that even 0,5 per cent. and more copper 
does not produce redshortness, as alleged by ancient 
authorities, but is an actual advantage in many 
directions, as it greatly checks corrosion and improves 
the mechanical properties... It is ted. that the 
Chieago and Milwaukee and St. Paul Railway had, 
in 1913, 5000 tons of rails,in use containing 0.6, per 
cent. copper. Not one had broken on the track, and 
an order for 10,000 tons more of the same steel had 
been given out. . As the result, of the English boycott, 
iron ores containing an, appreciable tage _.of 
copper have not, been admitted into this country for 
making hematite,pig.)., Clamer in America and Breuil 
in France indieate by.,their researches that,.copper 
has similar effects to'miekel,.and could take, the place 
thereof. $508. BA to s tr sg7P- 
It is possible that) engineers in the near future will 
Pent wc containing, copper and, be. willing to 
pay a higher price for eapreous material... ...., ' 
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Railway Matters. 


e-construction of the-Chiuchow— 
Chinch for which an American 
corpora he contract, will be commenced. 
this year. ee, Ee ‘ 
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shortly, in addi 

type tank ; trains. 
The electric’ otives now in use for hauling stock 
over the electric lines are to be re-equi so as to have 


a capacity of 1200 horse-power instead of 800 horse-power. 


PRELIMENARY surveys have been ee for an exten- 
sion of the Pekin—Kalgan-Suiyuan way to Urga, the 
capital of Mongolia. Urga lies about 500 miles north- 
westward from Suiyuan, near the Siberian border. These 
plans, says the Trans-Pacific, doubtless have some con- 
nection with the recent renunciation of autonomy by 
Mongolia. 

Tue retirement, as from April 30th, of Lieut.-Colonel 
W. H. Williams, outdoor assistant to the carriage super- 
intendent, London and North-Western Railway Company, 
is announced. Colonel Williams has been in the London 
and North-Western Railway Company’s service for forty- 
seven years, and early in the war raised the 2nd Bucks. 
a which he took to Jabs 09 


ee al hat i 


to him for bree mo 
tion Nes 
was still paneling with bist theresa 
In De agg Poe , 
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ipped’:-—To ‘the ‘Argentine, £35, 250 ; ‘South Afriéa, 
£93,576; India, £97,266; Straits Settlements, £31,500. 
Rails of the following value were shipped :—To Sweden, 
£6250; Argentine, £4610; India, £33,943; Straits 
Settlements, £16,908 ; Ceylon, £15,966. 

















Notes and Memoranda. 


An advertisement in a NewYork journal claims to 
depict the largest manilla hawser on record. 1 | 
23in. in cireumference by 720ft, beg 
ee eae 
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rnal of Industrialand 
x consisted of a mixture | 
i r cent. of copper 
dioxide get y 5 a cent. Pits 
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Near the water line a platforn 
was built over the track so-that 
would be lifted off the trucks, 'W 
tracked. A large steamer haul 
@ hawser 12in. in circumference 
long, in eighty minutes, arid d 
of flexible hose on to the sea’ 
nection with the tank steamers. ~ ‘ 
Tur first step in the vores item ake 
wood is digestion at a — of 115 pounds for 
minutes in dilute sulphuric acid, ‘a cl 
transferred to a series of cy 


that water may be passed through | in rotation. 
From these cells an extract called“ acid jee” is obtained 


which holds in solution practice all the sugar mixed | 
with other water-soluble i 
neutralised, 


con 


This liquid is} 


either with high-grade limestone or slaked | 


lime. Caleium sulphate is produced which requires about 
twelve hours for settling. The clear juice is drawn off 
and cooled to about 88 deg. Fah., yeast added, and the 
fermentation carried on in the usual way. The juice must 
be slightly acid, as ordinary yeasts do not operate well 
in alkaline solutions. By distillation the alcohol is 
obtained, and may be readily refined. 


EXPERIENCE has shown that wire ropes of compound con- 
struction, subjected to corrosion influences, are likely 
to deceive engineers as to the strength remaining in them, 
Senta: Acie, Where redacted aaoaieiaieies Rand, 
South Africa. Where reduction of um- 
ference of the rope has taken place, ccnonmted fo for by. 
the evidence of wear, the part of the-rope under ore 
tion should first be fully loaded and then relieved 
load. Any noticeable difference in 


<j these circumstances and the ‘oe mpeg ome the 
wires when the load is off will indicate on at 


sion has taken The extent of corrosion inside the 
strand can only be estimated by the slackness of the 
outside wires. The corrosion between the strands can be | 
further examined by untwisting the rope or. displaying 
the strands sufficiently with a marlin spike. 


An alloy consisting of practically nickel and | 
1809, by Mr. Fi. | Om 


chromium was produced, as long ye 
wood Haynes, of the Haynes S ” 
Ind., U.S.A., By heating their mixed oxi 
minium. This all joy proved to 
in nitric acid, even when boiling. is malleable v 
cold, and under proper annealing ean be 
‘sheets and wire. An alloy of cobalt and ¢ 
produced, which showed the same unternii 2 pl 
much greater hardness, and was 

@ bright orange heat. In 1900 Se 
of the alloy, which took an edge comp 
tempered steel. Later, t or 
added, and the alloy thus appr 
to turn iron and steel on the | 
demonstrated that such alloys, + 
would scratch any steel. and bed 
speeds on the lathe than boost et 



















Denmark is at present cup 
stations having a total output of © 
hours per annum. The net sale sie 
30,800,000 units for light and 54, 
The average a per unit in 78 ¢ 
villages 7 and in 37 agricult 
high cost gt villages is ‘and ‘eee 


















high cost of fuel. With regard to 


is being considered which will 


about 75 miles, and it is games 
is it 7 es, an 

26,000 kilowatts at a pressure of 50, als hy an over 
head transmission line running 1g 
and thence by submarine cable across 

The engineering difficulties in 

this proposal are easily overcome, but. 
tion presents some difficulty, as a low load factor would 
require a very expensive transmission line, and necessitate 
high prices to consumers. The estimated requirements 
of the country, provided cheap energy can be supplied, 
are about 450 million kilowatt-hours per annum. 
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Miscellanea, 


THEe- Bombay Gover + has-expressed willingness to 
|| permit Mysore to have a port at Bhatkal. 

tg more 3000-k bt turbo alternators have recently 

e by the Johannesburg Town 








. , that over the sand-flats 
eee |= to be widened 









g to the enme consul at 
Columbia coal, even under high 
ent, could be sold in Japan and 


Amalgamated Society of General 

ring 
é ene of the combination 
Il from Alberta, Canada, lest 


) tons, the equipment of the 
@ Chief Inspector of Mines, 
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the motor ship Fullagar, which was 
* saird, Limited, Ppirkenhead, for the 
ink Line, and fitted with the new 
ux ’’ oil engine, ran highly satisfactory 
* Mersey. 










the Samarang Harbour 









000. 000. 
ge works which are being carried out by the moreate 
0 with the object of im 

facili of the port, include the construction o: fae 
les of modern dockage, while over one thousand acres 
land are being reclaimed, at a total estimated cost 
‘of £5,000,000. 

Tux wireless station at Carnarvon is-said to be ready for 
opening regular wireless telegraphic traffic between this 
country and the United States. The inauguration of the 
service depends on how soon the station at Belmar, New 
York, can be got ready; a tornado destroyed the aerials 
at the American station some time ago. 

Tue old United States battleship Iowa is to be uged as a 
moving target for modern dreadnoughts while being 
steered, according to the Marine Journal, by a powerful 
wireless apparatus. The lowa is about thirty years oid, 
and, if plans work out, will move as if undér her own 
steam, with a full crew. The contrivance to be employed 
is that of Mr. John Hayes Hammond, Jr., for the wireless 
control of torpedocs and vessels from land. 


‘At the last meeting of the Fuel Economy Committee 
it was decided that in the initial stages the work should be 


Sage by a special technical sub-committee in collabora- 


with a technical assistant. It is proposed that this 
‘sub-committee should consist of men actually engaged in 
study of fuel problems in those works where 

fuel departments have been set up. Professor Bone has 


aecepted the.ehairmanship of the committee. 
In the event of the scheme for the construction of an 
id tramway system in Tokyo being carried 
t will represent the first of its kind in the Far East. 
It is first p to cross the city from north to south by 
ine from Shinagawa to Uyeno, to build which would 
uire three years. Subsequently branch lines would 


works would require about ten years to carry out. 
“Heavy floods which occurred during March in Nova 





Eatee eo 


it appears, according to the T'echnical Rew jew, as ch eme | cent 


s a BD cede plant, the and in one case, at the Gaspereau 
’ lectric piant, the flood topped the dam by about 
10 over the roof of the power-house. The solid 
anc escaped damage, as did the temporary 
ror house, although great anxiety was feit at 
Wot the flood. Itis.the intention to increase the 
of the dam by 2ft., and to replace the wooden 
Heo boa with one of concrete. 
‘output of coal from South Wales in 1919 totalled, 
to the fifty-fourth annual report of the Cardiff 
: Chamber of Commerce, 46,997,303 tons, 
igures being 46,716,535 for 1918 and 
J ‘reamg, Tes age 1913. In "January, 1919, when 
men were employed underground, the output 
: , whilst’ in December of that year 
were | ut only 3,500,000 tons of 
coa uced. average output per person 
va bi r month decreased from 23} tons in January 
fo. 17} tp in December. During August, when the 
‘amount of avoidable absenteeism was well over 10 per 
cent., the output fell to 16 tons per person employed. — 
tj the-course of a speech at the annual dinner of the 
ts of the Royal College of Svience, Sir Richard 
| Gre , the president, said that their institution was not 
ie ‘the most important technical college in the kingdom, 
ong Leagan the most important in the whole Empire. 
It had ae representing a value, he believed, of 
; a million and a-half sterling, and its income 
Spptbenbad #1 £100,000 a year. That might seem a large 
sum of money, but it was smali in comparison with the 
— work the college was doing. Universities in the 
States of America received something like 
£6,000,000 annually from private benefactions alone, 
which was six times more than was given to the whole of 





our university education. 
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FIG. 6—MEASURING DIAMETER OF A PLAIN PLUG GAUGE 
FIG. 8—-MEASURING ANGLE AND PITCH OF A SCREW THREAD 
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Geared Marine Tupbines. 


THE discussion on Engineer-Commander Tostevin’ rt 


paper at the recent meetings of the Institution of 
Naval Architects was more remarkable for its reserve 
than for the information, valuable as it was, that it 
contained. Many of those present must have known 
full well that reduction gearing, particularly the 
double reduction form, is 
shipowners, and that there have been serious failures. 
But the mishaps were barely hinted at in the debate, 
and there was little or no attempt to discuss tech- 
nically the problems involved. It is, we suggest, 
desirable in the interest of British engineering. that 


the matter should not be kept in the hands of marine 
courses of action that.may be taken. First, we may 


engine builders, gear cutters and shipowners. The 
failures, we believe, are not of a kind of which anyone 
need be ashamed. They are the outcome of a lack of 
knowledge and experience, and as such are to be 
expected in the early stages of a new development. 
There is no reason to suppose that anyone’s reputa- 
tion would suffer by the open diseussion of them, and 
a great deal might be gained by directing the whole 
weight of engineering knowledge upon the problems 
"| they raise. Here, surely, is a case where the two 
+ | learned bodies directly interested—the Institutions 
of Mechanical Engineers and of Naval Architects— 
would serve their members well, and serve the pro- 
fession well, by arranging a joint meeting at which 
the problem i in all its details would be thrown open 
to discussion. 

We are, unfortunately, constrained to write with 
some reserve, because we feel that we must not at 
present far exceed the limits prescribed by Engineer- 
Commander Tostevin’s paper and the discussion on 
it, but one or two interesting points may be touched 
upon. The failures may roughly be divided into 
three categories—wear of the teeth, excessive ‘noisi- 


ness, breaking of the teeth. Engineer-Commander 


Tostevin dealt only with Admiralty practice, and in 
the Navy there is no experience of double reduction. 
gear. The single gear appears to give little trouble, 
and the problem which has to be solved is why double 
gear should not be equally as immune. But even 
single gear is not free from one of the troubles at least, 
namely, pitting near the pitch line. The pitting is 
due to flaking off of the metal, and it is rather remark- 


,| able that it should occur in the very region where 


rolling action is assumed to be most nearly complete. 
We are, in this connection, naturally reminded of the 
corrugating of rails, and are led to wonder if’a similar 
phenomenon occurs. Pitting appears to continue 
for a time and then to cease, and it is reported not 
to be a serious defect, but on that point we suggest 
that opinion ought to ‘be reserved. We could, were it 
desirable, quote one case in which flaking was so 
pronounced that the oil filters had to be cleared. fre- 
quently of the minute particles of steel. In the earlier 
sets of gearing a load per lineal inch of tooth of 600 Ib. 
to 800 lb. was not exceeded, but in the Hood 1000 Ib. 
is allowed, and in a general way it may be taken that 
that figure has hitherto been regarded as safe with 
the latest materials and the most accurate methods 
of tooth development. As many gears are running 
successfully with that designed pressure, the question 
arises why others fail under it. Assuming, as we may 
fairly do, that the material is good, and that the teeth 
are cut to a proper form and are accurately pitched, 


$3 | we are forced to the conclusion that one of two things 


occurs. Either that much higher pressures are in fact 
attained, or that lubrication fails; or, to go a step 
further, it is no doubt safe to say that if an excessive 
pressure is reached, then lubrication will fail by disrup- 
tion ‘of the oil film and contribute to a breakdown. 
down. It is, we think, to existence of excessive pres- 
sures that first attention should be directed. . Lubrica- 


9| tion of wide gear teeth presents many interesting 


problems, but it may be assumed that if the present 
means are not perfect, they are at least adequate, and 





that were no other — of failure present the lubrica- 
tion system would results. After 
a careful study of; ‘the information we have been 
able to secure, we are disposed to attribute the whole 
trouble to e: Spread rap We do not say. that 
1000 Ib. per lineal is too great. If it were never 
exceeded the gear at sea would work with as little 
trouble as similar gear ashore. What we are convinced 
takes place is that owing partly to the working of 
the ship and at na to temperature changes, small 
errors in, oceur and are followed by 

nena of . It may. be said 


,| that owing to the solid construction of the framework 


of turbine and gearing, such. are impossible. 
We cannot accept: that view. . Even the strongest 
framework of metal) is readily. distorted through a 
small amount; as ne owning a delicate measur- 
ing machine-knows well, and there can be little doubt 
that twisting/and warping of the bed and frame on 
which the, turbine and gear box are carried occurs. 
These movements are no doubt. slight, but we 
are confident that were an appliance rigged up 


.|for:the purpose of measuring them on a ship at 
'séa, ip would be found that changes of a material 


kind do take place and that, pressures much higher 
than are provided for result. It is worth observing 
that wherever trouble has been so pronounced that 


the speed of the ship had to be reduced, the trouble 
jhas at-onee < 
some anxiety to| 


altogether. It, is, of course, 
possible to adduce one of two things from that fact, 
either that the rubbing s is too great or that the 
pressure is too great. But since it is the low-speed 
gear with high pressure that gives the trouble, whereas 
the first, or high-speed. gear is free from it, we think 
the second alternative must be accepted. 

If, our conclusion be correct, then there are three 


improve the metal; secondly, we may reduce the 
pressure; lastly, we may fix the alignment. It is 
doubtful if much better metal can be used than that 
now employed, and if the pressure per lineal inch is 
reduced the length of the gearing must be ccnsider- 
ably increased. Finally, if the alignment can be 
kept, accurate Funder all conditions, then not 
only wouid thefpresent metal be perfectly suitable 
for the present pressure, but.it might be found that 
even higher¥pressures could be sustained without 
difficulty. We suggest, then, in conclusion, that steps 
should be taken to design instruments that would 
check the alignment at sea and with the gear 

The apparatus would be delicate and costly, but it 
would well repay the outlay, even if in the unlikely 
event, it proved that there was no change of alignment. 


- Art and Engineering. 


Untit recently the points of view of the typical 
engineer and the typical artist were diametrically | 
opposed. The.one was content to say that what was 
useful was necessarily beautiful; the other held 
that beauty was inherent. only in a strictly limited 
and more or less traditional class of objects, which 
included stiles, five-barred gates, and farm wagons, 
but rigidly excluded signal gantries and goods trucks. 
With the development of realism in literature, 
however, there has.come a parallel movement in 
art. It is not very long ago that Mr. Kipling dis- 
covered how Romance brought up the Nine Fifteen ; 
and now we have artists of the calibre.of Mr. Joseph 
Pennell and Mr. Edward Wadsworth volunteeriag 
to reveal to us the scenic beauties of Pittsburgh or 
Wolverhampton. Apparently all manifestations of 
energy, the more violent or even cataclysmal the 
better, appeal to modern imaginative minds, with 
the rather unhappy result that the aspects 
of industry seized upon—belching chimneys and 
blasted landscapes—are just those about which 
the directors: of ‘industry are beginning to feel 
faintly uncomfortable. 

Although engineers duly appreciate the com- 
pliment that has thus been paid them, they have not 
yet reached the point of inviting the collaboration 
of artists in designing and executing their works. 
Singularly little gratitude has hitherto been shown 
when efforts have been made to modify the design 
of engineering structures to meet the wishes of 
artists, as witness the Tower bridge, whose veneer 
of Gothic architecture became a focus only secondary 
in importance to the Albert Memorial itself for the 
execration of the world of art. It is now thoroughly 
recognised that the products of engineering work- 
shops do not admit of added ornament or decoration, 
and that such beauty as they possess depends 
solely upon the sense of form of the designer. 
Consequently a modern machine tool, in which 
scientific distribution of the metal is all that is 
thought about; is in every respect a more sightly 
object than appliances of earlier date having feet 
resembling lions’ claws and balance weights cast 
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in ‘the shape of eagles: But even in this matter 
of relative propriety of outline, different standards 
for different elasses of work prevail in different 
countries, ‘so ‘that while British locomotives are 
incomparably more handsome than those of any 
other nation, the Charing Cross railway bridge is 
less pleasing to the eye than many of the’ Rhine 
bridges. Just now art and engineering make 
contact, though possibly indirect ¢ontact, at. two 
notable points. In some quarters there is a feeling 
of serious apprehension at the migration of engin- 
eering works from established industrial. centres 
to so-called unspoiled regions—a feeling that 
recently found expression in ‘the outery against 
the erection of a new factory at Stratford-on-Avon. 
Not artists only, but’ people of all classes who'are 
imterested in our picturesque ‘and’ historical towns, 
are asking the question: What ee ~ are being 
taken to preserve places: such as’ Worcester’ or 
Bedford from the dismal fate that’ has’ overtaken 
Sheffield and Leeds? The ‘second ‘point, *to0} 
cannot be set aside as: pertaining merely ‘to the 
vagaries of the’ artistic’ temperament, ft is’ the|}rates and. 
concern of everyone who realises how deep-seated is} correspondi 
the need, in no matter how primitive a form, for|so long will tl 
art as a means of self-expression ; and it ‘is {claims to patron 
particularly the concern’ of the engineer, who; with | and such minor advantages as freedom from tran- 
his paraphernalia of jigs, ‘route cards, and unit|shipment. The ‘value of the principal advantage, 
assemblies, is definitely depriving his workpeople | increased speed, can be quite easily over-estimated, 
of opportunities of self-expression. Who’ is’'to be | for only in the case of a fractional percentage of the 
responsible’ for teaching ‘the: workers how to ‘occupy | cross-Channel traffic is it of any importance or value 
the increased leisure that the efforts of the engineer’ to’ save two or three hours on the journey, so much 
have earned for them ? » To both of these questions | so, in fact, that were the charges by the two routes 
it should not be difficult to frame reassuring replies ;| made equal, we doubt whether the air route would 
indeed, the. second question’ contains within itself | receive any’ great increase of patronage. Aerial 
the answer to the first. The very fact’ that, under transport, we are convinced, will never realise the 
modern systems of production, unskilled labour’ development forecasted for it by some enthusiasts 
can be so extensively utilised-confers*much greater | until aerial fares and rates show an actual saving 
freedom in the choice of site for a factory; no longer | upon the corresponding rail or sea charges. Will 
is it indispensable that it should be in or near’a]such a degree of development as is here implied 
large city, formerly the only locality where the | ever be realised ? On short voyages, such as between 
necessary skilled workers’ were available. The} London and Paris, it seems hardly possible. But 
improvements in transport for which *the’ road | on long voyages, say between London and New York, 
motor vehicle is responsible still further reduce. the} the position, we think, is more hopeful. Thus, by 
need for the localisation of industries. Moreover, nding to very high altitudes, the aeroplane will 


asce 
it may be pointed out to those who are so zealous} be able to perform the trip at a speed which would 
in safeguarding the amenities of the’ countryside, 


be great enough to show a very substantial economy 
that the normal factory nowadays is smokeless, |in the portion of the passenger fare required to cover 
and that electrie motors‘ and suction-gas plants, | food costs, sleeping accommodation, and idle days 
the most popular driving agents, can in no wise 


in port. The airship is commonly aceepted as the 
pollute the atmosphere. As for the actual factory | long-distance aerial vehicle, but the aeroplane fitted 
buildings, it may certainly be necessary to sacrifice 


with an enclosed cabin inside which the ground air 
architectural merit to: the necessity of’ laying out] pressure is maintained by a pump so as to permit 
the works in accordance with an improved manu- 


the engineer and the passengers to work and breathe 
facturing scheme; but, at any rate, the mere|normally at very high altitudes, may yet become 
existence of a scheme. suggests that. the buildings | eminently suited for long voyages. Such a machine 
will present some sort of uniformity of aspect. One | has already been designed by Bréguet, and if it has 
part of the works, the block of administrative offices, | not as yet been constructed it will, in all probability, 

. does offer seope for decorative treatment, and for-| fall within the limits of the next year or so’s 
tunately it is the part of which the public has the | developments. 
closest view. 

There remains the matter of the worker’s esthetic 
proclivities. It may be said at once that with these 
the engineer, as engineer, will have nothing whatever 
to do, if for no other reason than that his own know- 
ledge of art is probably somewhat rudimentary. 
But as a private citizen he will exert the whole of his 
efforts to ensure that the teaching of handicrafts and 
of art for their own sake, with no utilitarian motive 
at all, takes its proper place in every educational 
curriculum. He should, in short, be a consistent 
exponent of the doctrine that it is now more important 
to teach workpeople how to enjoy life than it is to 
teach them how to earn a living. 


he is now connected—he proceeded to show that a 
the present rate of two shillings perpound for freigh 


interest at 
on ev 
could be paid if the 
theassumption. of 280 flying..days per 


jon, we are assured, which is on the safe side 


assumption, 
shualpenl ahd, pot pH cdoy 





Institution of Mechanical Engineers 


THE paper entitled “The Hardening of Screw 
Gauges with the Least Distortion in Pitch,” written 
by the late Mr. Wilfrid J. Lineham and revised by 
Mr. G. T. White; was further discussed at the Engi- 
neers’ Club, Manchester, on April 20th, Mr. Henry 
Pilling being in the chair. In the absence of Mr. 
White, an abstract of the paper was read by Mr. D. 
Adamson. 

The Chairman called attention to the fact that all 
the experiments described in the paper had been 
made with minute quantities of steel, and that it 
was very difficult to draw deductions as to what would 
happen with larger specimens. At present he was 
interested in purchasing some taps, lin. in diameter 
and 15in. long, with a continuous thread. He could 
quite understand that the manufacture of such taps 
must be very difficult, but im many forms of loco- 
motive boilers—for example, in the Belpaire fire-box 
—-a continuous thread had to be made between points 
quite distant, so that a stud or stay with a continuous 
thread could be passed through the two tapped 
portions. 

Mr. Stromeyer said, with reference to the chair- 
man’s remarks about long taps, that he understood 
it was found by ‘tap makers that much of the distor- 
tion of the tap was due to the bending which occurred 
upon heating. If taps were laid down they were 
likely to bend. The safest plan was to suspend them 
—+to. drill a small hole and suspend them in the heat 
of the furnace. Distortion was then practically 
absent. «ith regard to large gauges, he wondered 
whether, it would not be an advantage to harden them 
from the inside, by drilling a hole through the gauge 
and sending a stream of water through it. He would 
like to’ know, ‘he continued, ‘whether the gauges 
referred to in the paper altered their shape and dimen- 
sions: with time. Many years ago he had had some 








The Development of Aerial Transport. 


In the course of an interesting paper read last 
month before the Royal Aeronautical Society, 
Sir Sefton Brancker, dealing with aerial transport 
from the business point of view, justly remarked 
that the business man of to-day levels two very 
serious points of criticism against commercial 
aviation, namely, the charges that: it is too 
unreliable and too expensive. Dealing with the 
first charge, Sir Sefton’ argued that if the .aero- 
plane and aerial services are still untrustworthy 
they are so primarily because of the untrustworthiness 
of the weather, and not because of the possibility of 
failure of material, or of the personal error of 
the pilot and others responsible for the running of 
the machines. On the score of expensiveness the 
trend of his remarks was towards showing that aerial 
transport even to-day need not be excessively costly. 
Taking the London-Paris service, he supposed it 
enlarged to three trips a day each way, a scale of 
operations which, he said, would be amply covered. by 
the provision of fourteen machines all told. Basing 


service betweenthe two capitals-——with which service 


and fifteen guineas for the, single passenger fare, 
{ rate of 100 per cent. on the capital 
required could be paid provided full loads were carried 
trip. If the average load weré seventy per 
cent. of the maximum, then ten per cent. interest 
nger fare were maintained 
at fifteen guineas and the goods rate were reduced 
to Is. 1}d. per pound. These figures were based ‘on 


service; it would 
earhing a return 
on their investment if the present rates and fares 


of mentee The existing Serge e3, in ‘these times 
of high costs, cannot be regarded as exorbitant, but 
those having the interests of commercial aviation 
at heart would be well advised, we think, to regard 
them as unsatisfactory and as urgently requiring 
reduction. It is obvidus:that so-jong-as the aerial 
fares are substantially higher than the 

‘charges on the’ rail and ‘sea routes, 
e air services have to depend for their 
“upon their increased celerity 


process. ..Now, after many years, all the bars were 
t | exactly"the Same shape’and very nearly straight. A 
t 


engaged on i to 
had a special steel—he thought. it was cobalt 
steel—-which uene deat the. property 
of not changing on being. re ees 
Mr, P. Dayenport, said that, at the ‘Westinghouse 
works the process of hardening chiefly».resc to 
was whale oil bahia, Bet dh wt - that the 
steel used differed so much that ie of pyrometers 
they had to revert to the old time method of harden- 
ing, by judging the vations shades of heat from the 
had teeently. made some tests with 
» in equal quantities, 





The result, empecielly ecially wi 
satisfactory; Very: le 
and they had been able to do away wi 
of ing. With water hardening, the gauges. 
heated to 800 deg. Cent. They found that the distor- 
tion was very great'and that the gauges contracted 
greatly in the middle, Generally speaking, out of 
six gauges hardened in this way, four were scrapped. 
In the process of ing in whale oil, the gauges 
were heated to a dull red. and quenched in the oil. 
The chief trouble they found was that they did not 
get the degree of hardening required. They had 
made several gauges of mild steel case-hardened in 
cyanide of po but they found that the pitch was 
hopelessly defective, and almost four years ago they 
stopped the manufacture of such mild steel gauges. 


——————=—_—_———————— 
Literature. 
Iron Bacteria. “By Davip Entts, D.Sc., Ph.D., 





F.R.S.E.,. Royal Technical College, Glasgow. 
London: Methuen and Co., Limi Price 
10s. 6d. net. . 


‘THE author, in his preface, reivarks upon the growing 
feeling that there should be greater co-ordination 
between the work of the biologist and the application 
of that work by engineers and chemists, Had it 
never beeri realised before, the fact that the engineer 
cannot in all eases successfully stand alone has been 
made perfectly clear in the volume under review, 
though it is not. one‘of the objects of the work to 
prove it. The. waterworks engineer has not the 
time, among his other multifarious duties,, adequately 
to study the innumerable organisms which inhabit 
the water and which may, or may not, affect it 
harmfully, and some of which are capable in a mar- 
vellously short time of developing into @ serious 
menace to the maintenance of a potable supply. 
Among organisms, some 6f which may, under—to 
them—favourable conditions, make themselves, to 
say the least of it, decidedly t, are what 
are known as the Iron Bacteria. To them the author 
has been devoting his attention for ten years or so, 
and in the present volume he has brought together 
the knowledge of other investigators in the same 
field, and has added to thet the information he him- 
self has acquired as the result of his labours. His 
avowed objects are: (a) to facilitate the work of 
future investigators and to indicate to them where 
the gaps in our knowledge are greatest ; and (b) as he 
somewhat pathetically puts it, “to reach the notice 
of the water engineer. and.analytical chemist, and, 
perhaps, to elicit @ measure of sympathy for the 
endeavours of the . biologist.’ He laments that 
“there is still a lingering doubt in the mind of the 
practical man that science and practice are antago- 
nistic,” and, in saying that, there was evidently in 
his thoughts the water engineer, for he remarks that 
‘“*in the work of the past, in so far as it touches the 
iron bacteria, the outcome has not been the best 
that was possible, because problems have been 
attacked divorced from biological consideration ”’ ; 
in other words, the engineer has not gone the right 
way to work. 

This attitude of the “ practical man” towards 
science is not, the author admits, entirely confined 
to the engineers of this country, he blames 
us for having in the past lagged behind other coun- 
tries in our appreciation of the work of the laboratory. 
Hitherto, he remarks, however, the sources of 
information at the disposal of our engineers and 
chemists have been very scanty, and they have been 
chiefly scattered in various journals, of which very 
few are written in English. So he has set himself 
to make up for the deficiency of general rig dW 
and if he has done nothing else—which he has— 
has produced a wonderfully interesting book. == __ 
The volume is divided into @ short introduction 
to the subject under discussion and eleven chapters, 
to which are @ bibliography and an index which, 
though it may claim, with some. show of reason, to 
be adequate, would be. much,more. useful were, its 
scope more extended. We shall not attempt to'give 








his estimates on the figures relating to the existing | steel bars hardened. The bars became ‘bent in the 


a chapter-to-chapter review of the book, but shall 
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content 6ursélves’ by ‘indicating: in w (general way 
the nature of the ‘subjects with which it deals. 

It is explained at thé, outset that the’ capacity for 
abetrenti ihe from, the. waters in which’ they 
live and ‘collecting it in the form, of ferric hy- 


droxide. on their surfaces, or actually in their bodies, | in width, and may extend to, 200 4 in,length. _Repro- 
is possessed! by. various representatives of most of | duction .is again either by fission or. by the Conidia 


the classes of micro-organisms that inhabit fresh 
waters. It is a feature of certain protozoa, of certain 
alge. and of certain thread-fungi. It is also charac- 
teristic of certain re ptatives of the large class 


of organisms denominatg@ under the term bacteria. | he says, the compara 
In the latter the phenomenen is more marked than | be regarded with suspi equal to that bestowed 
those first mentioned bgcatise they not only collect | on Gallionella and ieteoay 

So. have excellent structures | powered microsco yh eg Polyspora appears 


more assiduously, but 


for storing the ultim > product, namely, ferric | as a thin thread in 
nous sheaths which sur- | some foreign object, sit 
‘to the ferrie hydroxide | of dirt or a stone granu 
branes of iron bacteria | more or less cy. 
in beds of | of cells, “1s 


80g it exceeds | may reaeh the 
ism itself. eover, the} size for the class ¢ 
vad Atom the | dissolution | the bases varies fi 
) rest./of | and persists| from 6 1 to 8 nu. “F 
unchanged for many.generations, From the practical|| complicated—-especial 

of the its and}normal eonditions—for discussion here ; we must leave 


hydroxide, in the mucil 

round their bodies. It is 
stored on and in thedead mien 
that, in m ; _ is Wu + 
ferruginows pools iid streams. I 
on each membrane is often:so 






’ 








the volume bf. the-or 
membrane is ‘by-Jit) pres mt the 
which attends the rést/of the’ organism; 





standpoint, it is urged, a study 


peculiarities of the iron) bacteria cannot be ignored] it to those of our readers who are 

in the matter to: 
in the supervision of water reservoirs. Some of the | sufficient to say that the Yate-of reproduction can 
iron bacteria occasionally multiply to an extra-| be $0 rapid as to become! what has been termed a 


« 


by those engineers arid ehemists whose work lies 


ordinary degree in| the course of a few weeks, and) 
altogether change the ter of the water in which 
that multip yn has t } 


the for 


of those whiéh aro effected. 


Britain, and is probably as cosmopolitan in its dis- 


identified considerably Jater than they were; Creno- 


thrix Pol, swhieh-is the most to be dreaded,of we have ever had in this country... There-was.asevere 
all the irdhe nh bacteria because-of the suddenness ofits | one at Lille in 1882, and others of more or less severe 
attacks,-and for that reason it .is-known on the} charaéter at. Breslau in 1870, Berlin in 1878 and 
Continént\as the ““Brununen pest.” Probably it is} Rotterdam in 1888. It should be remarked, however, 


lace: Others, again, | the water of 
multiply in_attachmient to iton pipes, and aceglerate | showed a red 
ion % incrustations, which necessitates | ance. Soon af 
the installation of new piper 6 ora thorough cleansing | supply assumed the 
2 om offen 

The particular iron bacteria which have been | settling pool was normal, that in the upper reservoir 
singled out by the author for detailed description | was brownish red. _ 
and illustration by means, of half-tone engravings | was the water red and turbid, but the surface film 
and sketehes are Leptothrix Ochracea, which is by | and the water emerging from the filter were similarly 
far the most widely distributed of all the iron bacteria ;| coloured. Further, when the surface film was 
Gallionella Ferruginea, perhaps as widely distributed | removed, the water that issued from the piled-yp 
as Leplothriz Ochracea, but in vastly inferior numbers. | heaps of scrapped surface film was dark red in colour, 
In the open. it is very seldom found apart from the | but dried black and smelt.abominably. On May 2nd 
latter, but in closed tunnels it often’ appears as the | the reservoir had become like a gre 
predominating organism of the iron bacteria group ; | although the water in the settling tank throughout 
Spirophyllum Ferrugineum, which is universally | the whole time had maintained its normal appearance. 
distributed. in the .ferruginous. waters of..Great| About the middle of May the climax was reached, 
and after that matters began steadily to mend. By 
tribution as the two preceding bacteria, though the|the middle of June the normal state of affairs had 
fact is not yet established, the organism having been | once more been reached. 


Spirophyllum, Ferrugineum is in. many, ways similar 
to Galliénélla, but! the’ middie} tata kd “oe having 
twisted threads, consists of twisted ribbons, a good’ 
idea of which may be obtained by twisting a broken 
rubber band. The bands :may vary from 1 to 6 yu 


formation. The author expresses himself as of opinion 
that both Spirophyllum and the more troublesome 
Gallionella are both pleomorphie phases in the life 
history of Leptothria! Tf such be the case, 
ty harmless Leptothrix must 


um. Under a high- 


ater attached at one end to 
for example, as a particle 
». It,-consists of a tubular, | 
a th) filled with a single row 
“aptly eompared to long test tube 
} When fully matured the thread 
gh of $3 mm., which is a huge 
“organism, while the thickness at 
Gm 3 to 64, and at the apex 
je method of reproduction is too 
when it occurs under ab- 
















ndric 














jently interested 
dy in the book itself. It is 


‘calamity growth.”* 

 Acase in point may be cited. On March Ist, 1896, 
sehool swimming bath at Cheltenham 
tolour, and asstiimed a turbid appear- 
ds the water for the house 
’ -eolour, and developed an 
nsive smell. “In April, while the water in the 






the sand-filter beds not only 


at horsepond, 


The Cheltenham outbreak was the most striking 


normally present.in-all open-water storage reservoirs ; 
Cladothria Dichotoma, whieh is a long, thin thread, 
the length of which may attain the ‘‘ gigantic measure- 
ment of one -millimetre!”’’; Clonothrix Fusca ; 


Chlamydothrix sideropous ; Spherotilus natans, &c. 
It would be quite impossible, with the space at 


our disposal, to follow the author through his detailed 
deseriptions of these minute organisms, their habits 
and customs.’)’ Some few'of the peculiarities of certain 


of them may; however, be referred to. 


The diving organism of.Leptothriz ..Ochracea. is 
described as~being a tubular thread with its ends 


rounded off symmetrically. It is surrounded ‘ex- 
ternally by a delicate membrane which is normally 


much thinner than the dead membranes as found in 


the deposits. When free from external deposit the 
average thread measures from Il} to 24. To 
those unaccustomed to do so it is difficult to think 
in »’s. It may, be explained for the benefit of those 
not acquainted with the notation that is the name 
given to the unit. of length universally used in 
bacteriology, and that it equals one thousandth part 
of a millimetre, or 0.00004in. 2 , therefore, only 
represent a length which is just over three-quarters 
of one ten-thousandth of an inch. When dead and 
caked with the iron deposit, however, the thickness 
may amount to as much as 3 », or 1} ten-thousandths 
of an inch. On the other hand, the length of the 


threads’ may reach the comparatively great length ff 
of 200%, or 0.008in. Reproduction takes place! 
either, by fragmentation—a portion of the thread]; 


breaking Off, the two ts elongating again afte 
Separation-or by the formation of Conidia or pro- 
tuberances 14 or 80 in thickness, which break off 


when they\are 1} 4. long or perhaps longer. 


Quite a good idea of the normal appearance, greatly 


magnified, of, a typieal Gallionella may be obtained 
by twisting an ordinary. hairpin on itself a number 
of times. The thickness of the separate threads 
may vary from } to 14, and the loops formed by the 
twisted thread may be from 2 to.6 in amplitude. 
The two “ legs” of the spiral are fot always of the 
same length. Not infrequently a mature spiral may, 
by reason of thé iron deposit, assu:ne the appearance 
of a string of beads. Indeed, we are told that, by some 
engineers, it is simply called ‘‘ the organism with a 
Tosary form.” Multiplication is by simple fission 
or by Conidia formation, Of this organism the author 
remarks that it,must be held responsible for a large 
part of thé inerustations that appearin sufiply pipes, 
culverts, &c., in which the flow of water is gentle and 
the light of very low intensity. : 


that there is no known case in which a person has 
died from the effects of drinking water: contaminated 
by Crenothrix polyspora, or, indeed, by any iron 
bacteria. ‘There is, moreover, no fear of the excretion 
of a virulent poison; and furthermore, the organism 
cannot multiply inside our bodies. Yet, as we have 
seen, it can render a water supply most objectionable 
for a period of three months or more. 

More or less detailed descriptions of the other 
iron bacteria mentioned in the earlier portion of this 
noti¢e are given, but we must pass them by, or other- 
wise we may lay ourselves open to the accusation of 
being prolix. Enough has, at any rate, been said 
to show that the author has made out a good case 
for the necessity of the guardians of water reservoirs 
to keep a watchful eye on the growth of these minute 
Lorganisms, which in their youthful stages are abso- 
lutely colourless, and can only be discovered by 
proper staining. It is that characteristic that dis- 
tinguishes them from ‘alg which contain colouring 
matter, Iron bacteria must, so says Dr. Ellis, be 
regarded in common with all other bacteria as a 
primitive group of fungi. It is possible, he adds, 
that some of the higher bacteria—which include 
most of the iron bacteria—ere degenerate or trans- 
formed alge, though there is nothing in their mode 
of life to suggest it, and he considers that the iron 


















bacteria are types evolved ftom the simpler ‘bacteria 
of the bacillus type. “It iSicertain, at any rate,” 
e remarks, ‘‘that from the point of view of the 
practical engineer they must Be regarded purely as 
angi on account of the total absence from them of 
anything in the shape of colouring matter.’ It 
must not be supposed, however, that alge, or, indeed, 
pther colourless organisms,domnot collect iron, because 
the reverse is the case, and the’study of the subject 
is made all the more com ylex thereby. 

; wk of space forbids us jfo follow the author 
rough his interesting diseussion on the means by 
which the iron bacteria derive their iron from the 
water and secure the nutrition necessary for their 
existence and growth. We may say, however, that 
they undoubtedly do obtain the iron, with the 
hydroxide of which their membranes become covered, 
from the water in which they live, and that a water 
which contains as much as one part in one million 
of iron oxide may be considered quite “strong” in 
iron! Nor ean we stay to show, how. that the cross 
sectional area of concrete culverts, as well as those 


by the author, who, in conclusion, reviews the 


iron bacteria,” with a view to counteracting their 
inffobhoe for ‘évil, anid‘of ‘ als irbti , ih Yolation 
to the formation of geological ee ‘Though we 
pass these matters by with a bare mention, they 
ei some-of the most instruetive portions of the 
Taking the volume as a whole, we must confess 
that we have read it with considerable pleasure. 
Of the subject of which it treats comparatively little 
is known to the ordinary waterworks engineer, and 
yet it is certain that either he or someone immediately 
under his control should be quite conversant with 
it, especially when the water is derived from upland 
sources and may contain organic matter and acids 
such 4s are to EES secre ‘in the off-flow trom peaty 
or boggy land. ~ author’s style is clear and 
concise, and the only ground for complaint that may, 
we think, with justice be urged inst him, is that 
he’ gives some lengthy quotations from foreign 
authors without’ giving translations of them. If he 
wished to reach engineers—and he evidently does— 
it would be well in future “editions to render the 
passages concerned into English.’ There is one other 
point : the illistrations—half tone and line biocks— 
aré for the most part excellent, ‘and serve their 
purpose well ; reference is, however, twice made to 
a Figure 4 on Plate I.; but that plate only contains 
three figures. 





SHORT NOTICES. 


Abrasives and Abrasive Wheels. By Fred B. ‘Jacobs. 
Lendon: McGraw-Hill ishing Company.: 1919. 15s. 
net.—This book is written by an American and based on 
American i but does not necessarily lose all 
interest to. British engineers on that account. Most 
artificial abrasives are now manufactured on the other side 
of the Atlantic, and that is the class which, only naturally, 
is chiefly dealt with in the book. All the i 
abrasives, including the “crushed steel,” made in Pittsburg, 
are d i together with their manufacture into wheels, 
&c; /The testing of grinding wheels is explained at some 
length and hints given on the best types to employ for 

ific purposes. In contrasting the merits of various 
lends of tans the author ee ae for some ciasses of 
heavy. work, such as axe grinding, , the,old-fashioned 
grindstone is still the most economical. A considerable 
section of the book is devoted-to descriptions of general 
purpose and special grinding machines. Unfortunately, 
taken as a whole, the illustrations are ‘poor. 


Bojler Feed Water. By Perey G. Jackson, F-.I.C. 
London: Griffin and Co. 1919.. 4s. 6d. net.—Looked at 
from the point of view of a chemist—Mr. Jackson was 
formerly chemist. to the National Boiler and General 
Insurance Company—this book gives an excellent defini- 
tion of the i boiler feed water, and there is no doubt 
that if the recommendations made therem were more 
generally acted upon there would be less trouble in boiler- 
houses, while coal bills would be reduced. The author 
is evidently antagonistic to the theory, which has recently 
gained some adherents, that a small amount of grease is 
no detriment to boiler feed, although he does not mention 
it. The book opens with descriptions of the various 
mineral constituents of natural waters which are liable to 
damage boilers, and goes on to explain the proper means of 
eliminating them, while there are chapters on analysis, 
sampling, &c. The whole subject is dealt with in less than 
a hundred pages, but a large amount of experience has 
been compressed into that space. 








BOOKS RECEIVED. 


Iron and Steel’ in India. A Chapter from the Life of 
Jamshedji N. Laia. _By Lovat Fraser. Bombay: The 
Times Press. ; 

Diesel Engine Design. By H. ¥. P. Purday.. London : 
Constable and Co., Limited, 10, Orange-street, W.C. 2. 
Price 21s. net. 

Papermaking and its Machinery. By T. W.. Chalmers, 
London: Constable and Co., Limited, 10, Orange-street. 
W.C. 2. Price 26s. net. 

Commercial Arbitrations. By E. J. Parry. London: 
Sir Isaac Pitman and Sons, Limited, 1, Amen Corner, 
E.C, 4. Price 3s. 6d. net. ti 

Aircraft in Peace, and the Law. By J. H. Spaight. 
London: MacMillan and Co.,. Limited, St. Martin’s-street, 
W.O. 2. Price 8s. 6d; net. 

Coal Mining and the Coal Miner. By H. F. Bulman. 
London: Methuen and Co., Limited, 36, Essex-street, 
Strand, W.C. 2. Price 15s. net. 

Electricity : Its Production and Application. By R. E. 
Neale.| London: Sir Isaac: Pitman and Sons, Limited, 
1, Amen Corner, E.C. 4; Price 2s. 6d. net. 

Labour Difficulties and Suggested Solutions. By W. J. 
Deeley. Second edition. London : | Benn Bros., Limited; 
8, Bouverie-street, E.C. 4. Price 10s. 6d. net, 

The Aviation Pocket-book for 1919-20. By R. B. 
Matthews. Seventh edition. .London: Crosby Lockwood 
and Son, 7, Stationers’ Hall-court, E.C. 4. Price 12s. 6d. 
net. 

The Design of Screw Propellers, with Special Reference 
to their Adaption for Aircraft. By H.C. Watts. London : 


‘Longmans, Green and Co., 39, Paternoster-row, E.C. 4. 


Price 25s. net. 


Elementary, Aeronautics, or the Science and Practice of 
Aerial Machines. Second edition...By A. P. Thurston. 


‘London: Sir Isaac,Pitman and Sons, Limited, 1, Amen 


Corner, E.C, 4. . Price 7s. 6d. net. 

Johnson’s Materials of Construction. Fifth edition. By 
M. '©.° Withey’ and James’ Aston. Edited by F. E. 
Turneaure.”:London’: Chapman and Hall, Limited, 





of, iton pikes ‘are reduced by the’ very considerable 
“growths ” occasioned by these minute organisms. 





We need only say that these matters are well handled 
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‘ The Properties of Water Quenched 
Vanadium-Molybdenum  High- 
speed Steel. 

By J. D. ARNOLD, W.Met., F.R.S. 


In September, 1919, I obtained a sealed patent for 
an improved high-speed. steel, dating as from Sep- 
tember, 1918. The patent, naturally, divides itself 
into two sections, a procedure which should obtain in 
all. high-speed steel specifications, but which, as a 
matter of fact, is often neglected, although heat treat- 
ment is really as important as chemical balance in 
framing a specification reliably to guide a tool smith 
skilled in the art in obtaining a tool of maximum 
efficiency. A chemical composition of very high 


merit .may,be easily ruined in hardening, and the two 


items of chemical composition and heat treatment 
should always be regarded as co-ordinates of vital 
importance in the manufacture of, high-class tool 
steels possessing a maximum load endurance. 

The evolution of “* high-speed steel ”’ from “‘ plain ” 
water hardening steel is. undoubtedly due to Robert 
Forrester Mushet, his patent of 1858 becoming a 
practical manufacturer's realisation in She‘field about 
1870.. His first crude alloy contained nearly 2. per 
cent. each of carbon and manganese, up to 9 per cent. 
of tungsten, a moderate amount of chromium, and 
“ome tenths per cent.-of silicon and low sulphur and 
ehosphorus. The first heat treatment applied was 
the crude method of spontaneously hardening in air 
froma red heat. This, however, was replaced by 
Mushet in the late ’eighties by hardening in air from 
@ pale yellow heat, although this method was kept 
more or less secret. The gradual development ‘of 
modern high-speed steel: was marked by the general 
lowering of the carbon by about two-thirds—to, say, 
0.6 per cent.—and the ese to .0.25., The 
tungsten was raised to 20 per cent. and the chromium 
to 4 per cent. Silicon up to 0.5 per cent. and sulphur 
to 0.1 per cent. was also employed, this quantity not 
injuring the steel in the presence of low phosphorus. 

The Bethlehem Company, of America, in 1900, 
showed at the Paris Exhibition high-speed steel 
turning soft steel at a just visible red heat, this fact 
constituting. a remarkable advance, which must be 
placed to the memory and metallurgical credit of 
Messrs. Taylor and White. About 1892-3 Sheffield 
high-speed steel with about 0.6 per cent. carbon, 
4 per cent. chromium, and 20 per cent. of tungsten 
marked the high-water mark in the quality of high- 
speed steel. The power of this steel was, however, 
doubled about 1896-7 by adding to it about 1 to 1.5 
per cent. of vanadium. The new C-Cr-W-Va alloy 
was capable of running dry on a hard shaft for several 
minutes at a fair red heat, particles ejected from the 
nose of the tool a¢tually scintillating brightly. 

The patent taken out by the present writer in 1918 
substituted, say, 6 per cent. of molybdenum associated 
with a little over 1 per cent. of vanadium, the key element 
of the chemical. composition. With this composition 
and the proportion of other elements specified in the 
patent a steel distinctly better than the 1896-7 steel 
was obtained, always proving that the water-harden- 
ing heat treatment described in the patent is also 
carefully carried out. Hence, less than a third of the 
percentage of molybdenum compared with that of 
tungsten is required. It is therefore obvious that if 
the price of molybdenum can be reduced to that of 
tungsten a very considerable saving of cost and a 
complete abolition of the use of tungsten can be 
brought about. The functions of the key element 
vanadium appear to be: (a) the stabilisation of the 
variable. properties of molybdenum steel, and (6) the 
prevention of cracking during the water 
operation, thus securing a steel, not only of notable 
hardness, but also of remarkable thermal stability. 

The special vanadium-mclybdenum steel described 
in the patent after water hardening does not “let 
down ” till a blood-red heat of about 700 deg. Cent. 
has been attained, whilst an ordinary carbon steel 
lets down hopelessly at about 300 deg. Cent., and low- 
grade high-speed steel, say, at 550 deg. Cent. 

A series of very careful tests of six types of high- 
speed steel on a hard standard test shaft was given 
in detail in a paper by the writer and Mr. F. Ibbotson 
in the May, 1918, number of the Journal of the Iron 
and Steel Institute. That paper, be it said, had under- 
gone a considerable censorship by D.O.R.A. before 
being made public. The facts, however, will be 
sufficiently obvious to an expert skilled in the art of 
tool steel testing. It is evident that the next steps 
to secure a supply of the cheaper and better steel will 
be to ensure cheaper and steadier supplies of vanadium 
and molybdenum in the metallic condition. As an 
aftermath of the war the markets for stocks of both 
metals are much unsettled both as regards quantities 
and prices. 








Ir is stated that the Austrian Government has decided 
to complete the hydro-electric station started at Dandfen, 
on Lake Spuller, in the Vorarlberg, with a view to the 
electrification of the Vorarlberg railway. ‘hat station 
will work in parallel with the Lake Spuller station. The 
aggregate power of the plant, that of Lake Formarin 
included, will reach 30,000 kilowatts. ‘The electrification is 
to be begun forthwith, and the line is expected to be 
working by the end of 1921. 





The Uniflow. Steam Engine.* 
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CYLINDERS. 


Tue next interesting matter to consider is the cylinder. 
Experience appears to have resulted in a uniform practice | an 





ingenuity... For example, observe the sketch—Fig. 9— 
of a jacketed double cylinder. cover... The (design 
i? a continental one. Fig. 10 represents a cylinder of 

** Uniflow ” engine designed by the author. It has a 
built. -up cylinder, a bolt reinforcement across the other. 
wise weak exhaust belt and an access door—Fig. 11— 
whereby in large sizes a man obtains access to the cylinder, 

and in small sizes makes his inspection by means of a 
































““Twe Enoinecr” 


FIG. 9 


of placing the inlet valves in the cylinder heads. This is 
advantageous to economy on account of the reduced 
clearance volumes and clearance surfaces, but the practice 


I9-33_ 


perisco The design may be usefully studied from 
another point of view. ‘* Uniflow” cylinders, when in 
work, are hot at the ends and cool in the centre. If the 
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FIG, 10 


makes withdrawal and inspection of the piston, and of 
the cylinder interior more difficult. Designers may with 
advantage consider this point. There are some very 
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cylinder is originally ao poral, then. in work the 


cylinder would a a double cone and the piston and 
rings would suffer. In practice, therefore, the cylinder 








Swain Sc. 


FiG. 11 


interesting permed fe Reser which show great 
* Abstract of a Pilling, M.I. Mech. E., 
pag the ys i , March 27th, 


it No. I, appeared April 30th, 1920. 





has to be bored with a double taper, so adjusted that when 

working temperature conditions obtain the cylinder’ is 

L. a4 — of correction required has to be 

—- cylinder, say 60in., the correction 
about og eter at each end, 
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' Prstons. 


Closely connected with this matter of diametral change 
is the piston, which is also subject, tho in different 
kind and degree, to diametral alteration. | It is easy to see 
that the piston rit hot at the ends and ‘cooler about 
the centre.’ Hence piston also requires ee double 
japer) im eoderthat4s may bens menttyes ble a true 
parallel cylinder when at work. “It sh also be easy 
to observe the rule—though some makers have let them- 
selves in for quite avoidable trouble by a failure to note 
the point—that under atry or’all circumstances, even the 
worst, 4.€., @ hot piston in a cold cylinder, the piston must 
have cl i 

Next, owing to the long piston-rod and cylinder peculiar 
to the “ Unifiow’”” engine a ‘back ‘piston-rod support in 
large engines is useless. Deflection of the rod would be 
too great. The piston must therefore be carried on the 
cylinder bottom: This important main slide requires 
care in design and manufacture; 

Item 1.—Piston must be straight and not barrelled when 
working. Cylinder must be straight and not barrelled 
when working. “Otherwise correct contact is impossible. 

Item 2,—Piston diameter must be less than cylinder 
diameter to prevent seizing. The lower third of the piston 
must bed truly on the cylinder, otherwise line contact 
only takes place, followed by wear and tear and risk of 
overheating. 

The two difficulties are met in small engines thus—the 
first one by suitable: boring end ‘turing during manu- 
facture ; the second one by turning the piston or the shoe 
thereon in two operations, t.e,, turning the shoe part to the 
exact expected hot cylinder diameter, and all the rest of 
the piston to the desired clearance diameter. For large 
pistons, however, I do not regard this as entirely adequate. 


me or in the — cylinder 6ft. stroke which I have 
cited, the piston is ‘about 5ft, 6in. long. Owing to changes 
of working load, changes in steam and superheat 


temperature, it is certain that the bottom of the cylinder 
will never consistently be a dead true straight line, nor 
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Initial Pressure on Piston 165 Ibs. absolute 





























Press. st 
LHe | Cuot wer From a bempning 
Dingem | Sincke | ee | ome | 
i wy absolute 
10-77 it} 38-5 148 18-44 
11-34 10 40-9 145 16-65 
11°96 124 46-6 141 19°65 
12-45 61-9 137 22-5 
12-89 1% 56-5 183 25-2 
18°35 20 60-8 180 27-96 
13-84 224 64:9 128 30°84 
14-25 25 68-9 126 33-65 
14-71 274 72°8 125 36-67 
15°13 30 76°6 124 39°67 
“Tre Encinece” Swain Sc 
FIG. 12 


will the piston be straight. This would mean point or 
line or shifting contact with resultant wear and risk of 
heating. 

My mental processes in designing this piston started 
with the inquiry, “* How can I make certain that the weight 
of this heavy piston—about 5 tons with its rod—shall be 
distributed on the cylinder tottom in such manner that 
the pressure per square inch is absolutely uniform and 
constant, no matter how the cylinder or piston may vary 
in diameter,”and no matter how the piston may tilt or 
settle fore or aft.”’ 

The next mental step was to realise that some method 
of articulation might meet the difficulty. The next to 
conceive the piston as having five flexible fingers or five 
flexible feet capable of sliding comfortably up hill or down 
hill without any one losing contact. The next to sketch 
and re-sketch alternatives until in actual fact six flexible 
shoes as shown on the drawing—Fig.”11—were duly 
incorporated. The piston heads are rate, and each 
separately held against a collat which takes all the load, 
while the connéction is secured by a nut which takes 
no steam load. This makes for safety, and it may fairly 
be claimed that i eno cannot work loose. Longi- 
tudinal expansion contraction of the piston-rod in 
the part between the two piston discs cannot cause any 
straining. This is due to the chair or main slide on which 
tho piston is carried» being not, bolted to either of the 
piston dises. It is quite free to e d and contract on 
its own account. e clearance allowed at one end of 
the chair cannot cause knocking or wear, inasmuch’ as 
the horizontal springs at this end have sufficient strength 
to prevent motion. There is no usual barrel or cylinder 
connecting the two discs. Hence a man can get 
through the inspection door of the cylinder, drop into the 
piston, examine the cyliider, examine the shoe details, 
and note whether or not the piston is central 
in the eylinder. The condition’ of the piston rings can ‘be 
noted by barring the éngine round and bringing the rings 
in ttirn ‘under the’ inspection opening. By depressing 
the rings observation can be made of the amount of wear, 


! and soon. Access is practicable to each side of the piston 
right up to the ones heads, 


CLEARANCE AND COMPRESSION, 


clearance in. 1 : orn tg percent. for 








Attention requires to be given to the fact that a usual 
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clearance condensing engine is at work under 1} |b. 
condenser back pressure, the compression will rise at 
the end of the stroke to about 130 lb. For falling vacuum 
up to non-condensing working the compression would be 


as follows :— 
3 per cent. Clearance. 


1} Ib. back pressure 130 Ib. compression pressure 

3 ” ” ” 260 ” ” ” 

9 ” ” ” 780 ” ” ” 
15 ” ” ” 1300 ” ” ” 


Clearly a falling vacuum is dangerous unless safety 
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Fig. 16. 


“THe Encineer” 


devices are provided. There are many attempted solutions 
from the ringing of bells to warn the attendant up to 
purely automatic self-acting relief devices. I prefer and 
advise the latter... Nothing else is sa®. This also is 
fertile ground for inventors to cultivate. 

Of course every ing efigine is—at starting--a 
non-condensing engine. |The usual plan to ease the com- 
pression at starting where automatic devices are not fitted, 
is to open a ‘by-pass valve; which admits the compressed 








stéam to the interior of the! cylinder cover. In this way 
the requisite augmentation of tho clearance is obtained 





ugm\ 
The valve is closed after the vacuum is obtained. Reliance 


on maintenance of vacuum should not be carried too far. 
Ample relief valves, are essential, but, as mentioned above, 
some form of automatic sipplementary exhaust makes 
greatly for safety. 


InpicaToR Diacrams anp Steam ConsuMPTION. 


more, the steam consumption per indicated horse-power 

per hour is more even over all loads between quarter 

and full load than with ordinary engines in which the 

steam consumption rapidly becomes unfavourable if the 

load on the engine either upwards or downwards 
: e 


passes: 
from a very limited economical load region. 








INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Tue twenty-fifth annual convention of the Incorporated 
Municipal Electrical Association will be held at Bradford 
and Ilkley from June 2lst to 25th next. The following 
provisional pro has been arranged. On Monday, 
June 2lst, there will be an informal reception at the 
Winter Gardens at Ilkley at 8 pm. On the Tuesday 
members will travel by special train from Ilkley to Brad- 
ford. At 10 a.m. the opening of the convention will take 

lace at the ‘“‘ Windsor ”’ (Queen’s Hall), and the Lord 
yor of Bradford will welcome the Association. Mr. T. 
Roles, president of the Association and city electrical 
engineer and manager, Bradford, will then deliver an 
address, after which a paper on “ The Design of Distri- 
buting Networks ” will be read by Mr. C. A. Gillin, Mains 
i , Bradford Corporation Electricity Department. 
In the afternoon there will be visits to works. Members 
will return to Ilkley by special train about 6 p.m. At 
8 p.m. there will be a ion at the Winter Gardens by 
the chairman of the Iikley Urban District Council, followed 
by a social evening. Next day, at 10 a.m., there will be a 
meeting in the King’s Hall, Ilkley, and a paper on “ Power 
Station Design in relation to Thermal Efficiency ” will be 
read by Mr. i. V. Robinson, of the British Electrical and 
Allied Manufacturers’ Association. The afternoon will be 
left free to enable visits to be made to places of interest 
in Ilkley and neighbourhood. At 7.15 p.m. the annual 
dinner of the Association, at which ladies may be present, 
will be held in the King’s Hall. On the Thursday members 
will again travel to Bradford by special train. At 10 a.m. 
a meeting will be held in the“* Windsor ” (Queen’s Hall) and 
a paper on ‘‘ The Standardisation of Tariffs” will be read 
by Mr. J. W. Beauchamp, director and secretary of the 
British Electrical Development Association. The early 
afternoon will be devoted to visits to works, and at 4.30 p.m. 
there will be a reception at the Cartwright Hall, Lister 
Park, by the Lord Mayor of Bradford, after which members 
will return to Iikley by special train. In the evening there 
will be a meeting, the details of which will be published 
later. On the Friday, at 10 a.m., the annual general meét- 
ing of the Association will be held in the King’s Hall. In 
the afternoon there will be an excursion to Pateley Bridge 
and the Nidd Valley (Bradford Waterworks). 








Tue ‘“ working to rule” proposal of certain of the 
advanced members of the National Union of Railwaymen, 
which was to be put into operation on Saturday, the Ist 
inst., appears to have been a failure. Without doubt, 
were some of the regulations in the rule book literally 
obeyed, there would be much confusion and delay. That 
does not, however, mean, as has been suggested, that the 
rules should be overhauled. Some little misapprehension 
prevails, too, a8 t6 'the“actual wording of some rules. A 
correspondent in The Times of May Ist, for instance, said 
that under Rule.55“‘ where a,train is stopped at,a signal, 
the driver,, firemen or other member of the train crew 
shall walk.to. the signal box and notify the signalman of 
the detention.’ The. actual. wording )says, “‘ in. the case 
of detention ”.:the driver must. immediately sound his 
whistle, and. *‘.if still. detained.”’ the, guard, shunter or 
fireman must go into the signal box.” There is, 


lit must. be. acknowledged, a distinction between being 


‘* stopped ”’ at,a signal and being “ detained, ”’ there. 
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; —— was sup. ied by (ition West and Co., Limited, 
> y of Lewes-road, ton. e construction and i 
650-B.H.P.. ELECTRICALLY-DRIVEN AIR-COMPRESSOR ceuksaaancah bs ippritientiqh Wialikae aga 
BRUCE PEEBLES AND CO., LIMITED, EDINBURGH, ENGINEERS Sauctes er Ralaeeieae ein naire 2 
‘ the containers being ground and special washers provided 
so as to make water-tight joints and to prevent any of the 
electrolyte:S from ‘escaping. The moving ¢lectrodes 5, 
— upwards, through’ the cover! of; the electrolyte 
older,'and are bolted to a crossbar:C, whichis capable of 
being moved upwards and: downwards. by, means of the 
hand wheel and worm H, the provision of the latter making 
the rate of motion necessarily slow... It will‘be seen that 
the three terminals of the fixed electrodes are, connected 
to the three terminals of the rotor. The special shape of 
the electrodes should also be noted, . They are readily re- 
movable.and renewable. 

The special points. claimed for these starters is (@) that 
they are very strong and totally enclosed; :(b) that. the 
rotor circuit is never broken. ;:,(¢) that all the heat generated 
during starting is,in the electrode chambers, spaces between 
the grid sections of the electrodes allowing the hot liquid 
to rise; and (d) that the motion of starting up must needs 
be slow, because it has to be brought about by means o 
the hand wheel and worm.”, 














Passenger Steamer for, the New- 
castle-Bergen Route. 


On Tuesday last the Leda, a steel screw passenger vessel! 
for Det Betgenske Dampskibsselskab, Bergen, was 
launched from the Walker Shipyard of Sir W.'G. Arn- 
strong, Whitworth and Co., Limited, of “Newcastle-on. 

. The vessel, which when completed will run between 
Neweastle and Bergen, will have a slightly larger accom. 
modation and more speed than the's.s: Jupiter, which at 
the ‘present time’ has’ been the’ fastest’ ‘steamer in the 
Norwegian Company’s service: 

The principal dimensions are as follows :—Length over 
all, 321ft. 2}in.; length between perpendiculars, 305ft.; 
breadth extreme, 4lft. 9in;; depth moulded,  20ft. 6in.; 
mean loaded draught, 17ft. 

The vessel is of the two-deck type, with combined poop 
and bridge joined to the forecastle by means of two per- 
manent, gangways, the shell being carried up in way of the 
torward well to the line of the foreeastle. A promenade 


| with the firm’s patented short-circuiting and brush-lifting | deck extends for about:half length amidships, covering 
the midship house, whilst above it is the boat deck, at 


vs i i gear. 
A Large Electrically -driven Air ‘| The air compressor, which was supplied by Belliss and | the fore end’ of: which ‘is ‘piaced a house containing the 
Compressor. | Moreom, Limited, »as’ sub-contractors, is direct coupled | #ecommodation for the eaptain and principal deck officers. 
| to, and Sonsequently*runs.at the sameispeed as, the | An after boat deck covers the house containing thé steer. 
Some little time ago the 650 brake horse-power electric | motor. It is capable df taking.in 3000. cubie!féet of free | ing gear, third-class entrance and séamen’s entrance. 
ally-driven air compressor, which is illustrated in the | air per minute, and of delivering it'at.a pressure of 110 lb.| The vessel is fitted out for about 4 hundred first-class 
passengers, in one and two-berthed rooms, placéd. on the 


accompanying engraving—Fig. 1—was supplied by Bruce | per square inch above atmosphere, when running) at 

Peebles and Co., Limited, of Edinburgh, to the naval yard | 234 revolutions per minute: \It is:supplied with the | upper and second decks. A large dining saloon, having 

of Sir W. G. Armstrong, Whitworth and,Co., at High | Rogler-Hoerbiger plate valves, and. the intercooler is, of | seating accommodation for all the passengers, is arranged 
at the fore end of the bridge deek.. The main entrance of 


this dining saloon is carried up to the promenade deck, 
from which opens a spacious Aetines. An open-air café 
is to be provi at the aft end of the promenade deck. 
On the upper deck aft there is accommodation for forty- 
seven third-class passengers in two, four, five and six- 
berthed cabins, and there are two dining rooms, one on the 
upper deck, the other in the house on. the poop deck. 

On the bridge deck around the engine and boiler casing 
are housed the engineers 4nd junior deck officers, as well 
as the mail room, post-office, &c. The quarters for the 
stewards and stewardesses are arranged at the aiter end of 
the first-class accommodation’ on the upper deck. The 
firemen are berthed on the second deck at the sides of the 
engine casing, and the seamen on the second deck aft. 

The vessel is built to the highest class of Norske Veritas, 
and will be the first vessel in the North Sea to comply with 
the requirements of the London Convention for safety of 
life at sea. The regulations of the Norwegian Board of 
Trade for passenger vessels have also been complied with. 
There are three cargo holds, and each is served by double 
derricks and double winches. The ventilation arrange- 
ments are of the most up-to-date type. The first and third- 
class accommodation, as well as that for the seamen and 
firemen, are ventilated and heated on the Thermo tank 


system. 

The propelling machinery is of the single-screw type, 
turbines driving the propeller shafting through gearing. 
The turbines, which are of the impulse type, consist, both 
for ahead and astern going, of a high and a low-pressure 
turbine, working in series: These turbines transmit their 
power through flexible coujiings: to” pinions, ‘which in 
turn drive the gearing, which is of the double: reduction 
type. When working at full er om service, it is anti- 
cipated that the turbines will develop:about 2800 shaft 
horse-power at about 115 revolutions per minute. The 
Michel type of thrust bearing is used both in connection 
with the adjusting of the high and low-pressure turbines 
and the main thrust. bloek.. The. condensing plant. is 
designed to maintain a vacuum. of 28}in., with,a sea water 
temperature of 60 deg., and when the machinery is develop- 
ing its full, service, power. , The .boilers.are. of the multi- 
tubular. type, single-ended, and three,in number, They 
are arranged for working with Howden’s system of forced 
draught. Their; working pressure is. 220 lb. per, square 
‘inch.. A. superheater, is; fitted. in connection with. the 
boilers,,and the temperature of the superheated. steam 
entering the turbines is about 200 deg. in excess of saturated 
STATOR. ; vee 












































Seine CANADIAN PATENT LAW. 


7“Toe Encineer’ 


FIG. 2—LIQUID, STARTER. FOR AIR-COMPRESSOR MOTOR A. Bit. has been, presented and read for,the, first, time 
recently before. the Canadian ,House of Commons. pro- 
Walker-upon-Tyne. The motor, which was ‘designed’ to'| the firm’s patent®d high-efficiency type... The air supply | posing several, important changes, in the, patent law... If 
develop at normal rating 650 brake horse-power at 234)| is regulated in accordance with the demand! by an auto- | it be passed, and there is no.reason.to suppose, that, it, will 
revolutions per minute, operates on a 40-cycle three-phasé’| matic inlet: valve, which is controlled -by an air relwy, | not: be, it. will. materially, affect, British, patentees,  par- 
440-volt supply. It is of the Peebles slip-ring’ type, | which is'\sodesigned that on the air pressure exceeding the | ticularly from the point. of, view,of the time, within which 
which is too well known to call for any extended! deserip- ined pressure by from 3:to’5 per cent., the air)| they, may lodge applications in Canada, after filing here. 
tion. As will be gathered from the illustration, ‘it is'| supply is‘cut’ off-entirely and the! compressor pistons run The Bill.is | an amending. and a consolidating Bill, 
mounted on an extension of the air compressor bed-plate, | in-a@’vaeuumi until the:demand eauses:the pressure to fall..| and is based on the Patent, Acts of the United, States and 
the rotor shaft being carried in two pedestal bearings, | .' The: combined. set! is controlled: ‘by: liquid :starter,;| also.of this country. ; Under the. present law—chapter 68, 
which are fitted for ring lubrication, The rotor is furnished ' which may!be seen in the foregtound of the illustration: | section $—--an inventor. who glects to obtain.4 patent. for 
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his invention in a foreign country before obtaining a 
patent for the same invention in Canada may obtain 
a patent in Canada if the patent is applied for within one 
year from the date of issue of the first foreign patent for 
the invention ; that is to say, according to British practice 
he may file in Canada until about months to two 
years after Rowe in this country ecording to the new 
Bill Canadian “Hling of th are ie be filed within.one year 

of the date of of the foreign application, although 
a temporary proviso is proposed, namely, that they may 

be lodged within one year of = coming into force of 


ae Act. 

Among the other modifications Se Paget 
effect that publication fo: (cyt to 
the date of application bar to Pont so a valid 
patent, just as in the United ‘States of | 3; but 
public user, in order ¢o render a | invalid eet 
to the new law, raust he user in Canada. All pate 


will bo iede saPiet Oe of con 
and are req an 
provided fa for ey in Bet Ac 


against importation after one 
mo ic ofo ons 









such importation will therefore 

avoiding a patent. (been retorn0 to 
will be limited to the hss for 
as distinct from 4 

fees will be payable, on which g 

Act falls into line with the Unlted 
the practice of Bae eo. 





s and medicines 
acturing them, 
No renewal 
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UNITED STATES PATENTS IN 1919. 


ae 


a ee eee 
Tar annual report of the nited States Commissioner i 
for Patents has just been j _ and contains some | ls 
interesting information. ou 
The pesh oar WERGMGIM pie in the history ofthe be 


Patent Office. There was an incfease of 20,785 in the 


number of applications, although there. was @ decrease [its 45 square feet of grate than two Tit. diameter boilers can 
number of amendments. The rush for 


of 9983 in 
prints of nts which took place early in 1919 could not 
adequately be met, largely on account of the inefficient 


way in which the prints were kept. The deficit of over 
73,000 dols., which was the result of working in the year 
1918, was changed last year into 4 balance of 106,651.75 
dols. The amount of money received in net cash and 
certificates came to 2,400,071.77 dols., which, with the 
sale of receipts, made a total of 2,417,071.77, leaving, 
with the expenditure of 2,310,420.02 dols., the balance 
referred to above. In. 1919 the patent applications 
numbered 76,482, design patent applications 3627, and re- 
issnes. 289, making a total of 80,400. These figures 
represent an increase over those of 1918, in which year the 
number of patent and re-issue applications came to 59,615, 
and, in fact, is a record number. Contrasted with this, 
the number of nts actually issued, namely 36,872, 
was the smallest since 1913. Designs issued numbered 
1523, and patents re-issued 203, making a total of 38,598. 
Patents and re-issues for 1918 amounted to 39,941. 
During Land last. year 27,136 patents expired. The patenits 
granted to dents ‘of oreign countries showed an 
increase over the last few years, as would be expected, 
the number being 3687, contrasted with 2883 in 1918. 
Of these 11 were granted to Austria, 131 to Germany, 
1245 to this country, 28 to Ireland, and 363 to France. 
The proportion of patents granted per head of population 
in various States remains substantially the same as before. 
A table is given showing the total number of patents 
ted from 1871 to date for various countries. The 

for Great Britain are 480,136, France 416,333, 

Japan 33,583, United States 1,179,410. It is said that 
ne so total for the world from 1871 to date is 








Letters to the Editor. 


(We do not hold ous 





I ible for the opinions of dur 
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STEAM BOILER EFFICIENCY. 


Srr,—Mr. Brownlie, in his recent letters, has given us the 
results of his labours in testing 1000 boilers, the average efficiency 
being only 57 per cent.; but out of the boilers mentioned, twenty- 
two gave efficiencies of 80 per cent. and over, and at the other 
end of the scale he found. nearly 200 similar boilers. with 
efficiencies less than 50 per cent., a difference of 30 per cent., 
which in practical figures means that the same evaporation 
secured for 20 cwt, of coal with 50 per cent. efficiency was done 
for 12 ewt. with 80 per cent. efficiency, a saving of 8 cwt. 

In view of the above it is surely time we commenced to practise 
coal economy more than we have done hitherto, and to spend less 
time in quibbling over details which do not in the end materially 
affect the final results, as may be judged from the following. 
If, using ordinary steam coal of 12,500.B.Th.U. calorific value, 
by Mr, Dunlop’s plan of 730 units of heat per pound of air 
12,500 — 730 = 17.11b. of air per pound of coal burned, and 
by our general out-of-date methods of adding 50 per cent. to the 
theoretical weight of air required to burn 1 lb, of carbon, we 
have 11.6 1b, plus 50 per cent. =17.4 lb. of air, practically the 
same as by Mr. Dunlop’s more scientific method, the respective 
CO, readings being-13.6 per cent, and 13, 1 per cent, 

Iti is well.known that excess air over and above that required . 
for combustion is the chief cause of coal wastage, but is this 
excess air allowed to enter the furnaces through careless firemen, 
or are the conditions under which he works and over which he has 
no control the-real-cause of it ? . My personal experience in 
handling boilers over many years enables me to say without the 
slightest doubt that the cause will: Fae pry be found oor 
the fireman’s jurisdiction. 

The standard Lancashire boiler is 30ft: loxigi grates 6ft. Seni) 
independent of the boiler’s diameter, and that the diameter of 
the furnace flues in the last six lineal feet is reduced 6in., and this 
has @ serious effect on the duty and efficieney of the boiler. 

To illustrate’ this point, consider three Lancashire boilers, 
7ft., 8ft., and ‘9ft. diameter, working with @ draught equal 
to a gas vélocity at the base of the chimney of 1500ft. per 
minute, and it will be found by reference to Table A below the 
larger boiler catt bum 21 1b. ‘of coal per square foot of grate, 
whereas the’ 7ft, diameter boiler can only burn 17 Ib., though 
both ‘are opérated on by the same chimney draught, GF 
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TaBLe A.—Evxisting Conditi Standard Lancashire Boiler. 





Size of boilers... ..) +, 30’ by 7’ .. 30’ by 8’ .. 30° by 9 
Length of grates .. .. 6’ oe ih 
Grate areas .. .. 33 sq. ft. .. 388q. ft. .. 45 sq. ft. 
Ratio-of grate tocutlet....440 1 —...3.540.1...2.75 tal 
Chimney draught in feet 

perminute.. .. .. 1500 -. 1600 -- 1500 
Air velocity through fire- 

grates in feet per min. 375 «. 427 .- 550 
well burned in q 

ae . St 


- 1800 ~ 4. 1900 


| through the fire-grates the 
Tooice dace eee ates That, of course, is well 


7 ; : : 
your readers sufficiently interested were to study the analysis 


of certain of these tests by Mr. Lawford H. Fry they would find 


that 
‘ees 
= - 
where E = any higher rate of evaporation and F = any Ligher 
rate of firing, e and f being the lower rates. They 
would also find it demonstrated beyond question that the rate of 
combustion varies from 54 to 63 B.Th.U. per cubic foot of air 
efficiency is varied from 80 to 40 per cent. 
es show that at extreme outputs and consequently at 
he lowet thermal eficionin i i racially pono to pan 
quantities of 





air needed to produce 


drivers, and engineers who have 
|had to deal with heavy high-speed traffic, and effeetually dis- 
aysisry gia acuaeueasemns, ‘amit mal in heat- 











: sd sensee, and do so more econ 


evaporate in the same unit of time, although in the latter case 
the grates are 66 square feet. 

The conservative idea that the duty of a boiler is proportional 
t6 the size “of its furnace is responsible to a great extent for our 
present wasteful position. Admittedly the furnace is the key 
to a boiler’s duty, but its.effectiveness is governed by ' the supply 
of the correct weight of air required for h its 
fires. But this again is entirely governed by the outlet area for 
the products of combustion. 

Referring further to Table A, with a ratio of grate to outlet 
of 4 to 1 an eyaporation of 941b. of water per square foot of 
grate is secured’; by reducing the ratio 12} per cent. the evapora- 
tion increases 17 per cent. and by a further 17 per cent. reduction 
the evaporation increases proportionately. It is therefore 
evident that along this curve the ratio will be found to give both 
the maximum duty and efficiency,’ and my investigations 
point to its being found at or near the proportion of 2 square feet 
of grate to 1 square foot of outlet. 

To illustrate how the 2 to 1 ratio of modified grate will assist 
the country in reducing coal consumption right away, take again 
the three boilers mentioned and then make a comparison 
between the results secured with present general conditions and 
those which may be secured by modifications suggested, with- 
out any cost and indeed only gain to the steam user. 


Tasre B.—Lancashire Boilers with Modified Grates. 





Size of boilers. . .- 30’ by 7’ .. 30’ by 8’ .. 30’ by 9’ 
Length of grates cae . 9’ sre 
Grate area .. .. .. 17 8q. ft. .. 25sq. ft. .. 35 sq. ft. 
Ratio of grate to outlet .. 2 oo - 
Chimney draught in feet 

per minute.. .. .. 1500 .. 1500 .. 1500 
Air velocity through fire- 

grates in feet per min. 750 -. 750 -. 750 
Coal burned in pounds 

per square foot of grate 

perhour .. 41 -- 41 oo at 
Approximate furnace tem- 

perature, degrees Fah. 2700 .+ 2700 -. 2700 
Evaporation a pound of 

coal 8.4 ax. 4 -. 8.4 
Evaporation in pounds 

per square foot of grate 344 +. 344 -. 344 
Evaporation in pounds 

per hour . - 5848 -. 8600 . 12,040 
Excess air percentage 

over theoretical weight 


per pound of coal 


It is nothing less than sheer nonsense to blame the Govern- 
ment for present conditions which we have brought about and 
continue to maintain ; but that the Government are quite alive 
to existing conditions is evident from the fact that Dr. Addison 
has appointed a committee of scientists to consider the present 
state of the law with regard to the pollution of the air by smoke 
and other noxious vapour. 

It is therefore due to our wasteful habits that the Minister of 
Health has called the committee above referred to into being, 
as we certainly have no right to foul the atmosphere through our 
carelessness with the products of imperfect combustion and 
throwing, as during a black smoke period, 10 per cent. of the 
coal placed on the fires into the air. 

If coal were properly used we could export 50 million tons more 
per year, have cheaper food and clothing, remove to a minimum 
the groundwork of winter’s fog with their train of inconveniences, 
reduce municipal and private expenses, have richer vegetation, 
more sunlight, and give a purer atmosphere for all to breathe, 
and very materially reduce our death-rates from tuberculosis, 
&e. W. H. Casmey. 


Bradford, May 3rd. 





Sm,—If your correspondent, Mr. D. Brownlie, will direct the 
attention of your readers to any published series of tests which 
clearly demonstrates that, “‘ except in abnormal circumstances, 
a boiler plant worked on proper lines aril, give a high efficiency 
at any output, and the output has to do with the 
efficiency,” it will be possible to appreciate “at its true value 
“thé scientific control’ which’ “is only the oe of 
cémmon' sense to the Working of boiler plants.” 
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in on 75 per cent. net 
om 1000 Ib. to 9000 Ib. 


yeek reference to the failure 
on oh ectricity works, Carlisle. 
| anc =. ses of the ‘copper, 
me it is fairly evident that 
‘ sof tough copper. The 
atly accidental, as it is too 
oxygen contents of 
De soma as accepted 


: 12.4 tons is very lo’ Se ititinam to be 
looked for would be 14, and 14$ would be nearer the proper 
figure for a first-class material, and the elongations of from 
25 to 334 per cent. are insufficient for a good grade 
material. These should not be-less than 40 and should probably 
-be nearer 50. 

The use of a copper of this class for a steam pipe is most un- 
desirable, as, owing to the high oxygen contents, there is always 
opportunity for “gassing,” 7.¢., de-oxydisation during the 
process of brazing on ends and junctions. This “gassing ” 
renders copper very brittle and altogether unreliable. Also 
low elongation renders the copper liable to get brittle owing to 
fatigue resulting from the expansion’ andi contraction taking 
place in a steam pipe. A first-class copper tube, equal at least 
to the British standard specification, should not be liable to any 
such collapse as is referred to in your article. 

I note that the Engineer-in Chief suggests that the substitu- 
tion of steel pipes would be a wise step. I should like to point 
out that steel pipes also have been known to burst under similar 
conditions ; and, further, steel is much more liable to corrosion 
and trouble from that cause than copper. If a good copper is 
used and proper ii is made before it is placed in position 
there should ‘be no risk whatever of any danger of explosion. 

For Munrz’s Merat Company, Lrp., 
Gerarp A. Mountz, Managing Director. 
Birmingham, May 5th. 





TIDAL POWER. 


Srr,—Some years ago, in “ Electrical Engineering Practice,” 
I put forward the suggestion that where natural conditions 
were favourable for storage the Humphrey pump might be used 
as a means of generating electrical energy through the medium 
of two reservoirs and a low-head turbine plant. The suggestion 
is not so fantastic as may appear at first sight. 

Tidal power has the disadvantage of being discontinuous, and, 
as your ccrrespondent points out, of depending on lunar time. 
If, however, there is any elevated ground near at hand, part of 
the tidal power could be applied directly to centrifugal pumps 
and used to fill a reservoir, which, in turn, would feed a turbine 
plant—on a considerably higher head than the tidal power— 
during the hours when the tidal waters are useless. The varia- 
tions of head on the latter would matter comparatively little 
on the direct-driven pumping plant, and it would probably be 
better to use the elevated system alone for the hydro-electric 
plant. Of course, to be of any use great storage would be 
necessary, so that capital cost—as always—will be the deter- 
mining factor. On the other hand, the price of fuel is still 
rising, and we must look to sources of power that would have 
been scoffed at ten years ago. J. W. Meares, 

Royal Societies Club, Hydro-electric Survey of India. 

April 3rd. 





LIGHT ALUMINIUM ALLOYS. 


Srr,—Re article dealing with the ‘Relationship between 
Specific Gravity and Composition of Light Aluminium Alloys,” 
published in Tue Enorverr on April 30th, 1920, the formule 
given for the calculation of the mean probable error (¢) should * 
have been— 





and not— 





as given in the article. Will-you kindly make ~~ correction ? 
London, May 5th. . W. Hates. 
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shi like a short iron, with a piece 
pacts att Mion soe ccs in such a, manner that 
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In my previous letter I referred to the’ series of 4 
boile? tests made on a stationary testing plant at St: Louis, 
U.S.A., precisely because it absolutely refutes all such. nonsense 

as that: quoted from Mr, Brownlie’s letter above. If those of 


Geille upto fin, ind , and is sold at a. very moderate price. 
ee Fe gig by.,every. individual gauge being set to a 
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FORD MOTOR RADIATOR, FITTED WITH DEANE TUBES 
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FIG,1—THE COMPLETE RADIATOR 


A New Motor Vehicle Radiator. 


A WEEK or two ago we were asked to inspect and have 
@ trial run in a motor vehicle fitted with a new type of 
radiator, in which the tubes are not soldered to the top 
and bottom tanks, but can be readily and quickly removed 
and replaced either one by one or in numbers. Motor vehicle 
drivers who have had trouble with their’radiators would 
doubtless welcome an innovation which would remove all 
necessity for sending their car or their lorry—or whatever 
it might be—to a garage for repairs. It is that necessity 


which, amongst other things, the present invention is | 
claimed by its inventor,"Mr. Bernard: Deane, 43, Arundel- | 


gardens, Notting*Hill Gate, W. 11, to obviate. 


Before going on to refer to the test run we propose to | 
describe the construction of the radiator itself, and may | 


say at the outset that no particular form of radiator is 
required, the system of fitting the tubes being applicable 
to any type of radiator, whether the tubes are arranged 
horizontally or vertically. As we saw it, the system was 
applied to the radiator of a Ford car in the manner shown 
in the accompanying engravings. To those who are not 
conversant with that car and its radiator it may be 


explained that there are three rows of vertical tubes, and | 


that the corresponding tubes in each of the three rows are 
arranged in"line. TheSfirst difference, therefore, between 
the Ford and the Deane radiators is that in the former the 
tubes come one behind another, so that the heated air 
from the front tube impi immediately on the tube 
behind it and that from the second tube onto that in the 
back row, whereas in the latter they are staggered, and 
for that reason it is claimed that there is better air circula- 
tion. Then, again, the tubes in the Ford radiator are 
soldered into the top and bottom tanks, whereas the Deane 
tubes are not soldered in any way, the connections between 
them and the top and bottom tanks being made by means 
of vulcanised rubber “‘ Victory ” joint couplers. 

_ The whole arrangement, which is really extremely 
simple, is well illustrated in Fig. 3, the top drawing in 
which represents one-half of the adapted radiator. For 
clearness sake some only of the front row tubes are shown. 
The bottom drawing represents a cross-sectional half-plan 
view with all the’ tubes and gills in place. Into holes 
formed in the correct positions in the lower plate of the 
upper tank and in the upper plate in the lower tank are 
sweated short lengths of tubing, each of which is of a 
diameter sufficiently large to allow a radiator tube to be 
threaded into it. In passing, we may say that we believe 
that the inventor’s intention, when making a radiator 
entirely to his own designs—in contradistinction to con- 
verting an existing radiator so as to take his tubes—is to 
form the short tubes from the actual metal of the tank 
plates by some method of stamping or drawing, so that 
sweating will be entirely eliminated. Over the short 
tubes are threaded the larger ends of the “‘ Victory ” joint 
couplers, which are made of a special shape worked out by 
Mr. Deane to suit the particular requirements. 

The diameter of the Deane tubes used in the adapted 
Ford radiator-are in. in internal diameter.. They have 
threaded over them specially shaped and formed corru- 
gated gills, the lowest of which is so ai ed that when in 
working position it rests on the top of the lower rubber 
coupling. The gills on the upper portion of the tube are 
not, it will be observed, taken so far towards the end of 
the tube, and the reason for that is that in fitting a tube 
into place the first motion is to push the upper end as far 
into 1ts coupler as will permit the lower end to be brought 
over the upper hole in its coupler. Absence of gills over a 
portion of the upper end of the tube is necessary for that 
purpose. Downward pressure on the tube then forces its 
lower end into the hole in its coupler and the top and 
bottom joints are made. It will be understood that the 
lowest gill, by coming in contact with the lower coupler, 
renders it impossible for the tube to be pushed down far 
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enough to permit the top joint to be broken. The whole 
process of fitting in a tube only takes a few seconds. a 

Rag phys that in the course of a sinyle run during 
w perhaps, something ronshing 0 miles were 
covered, it would be pats ye test thoroughly a con- 
trivance such as a. motor car radiator. A fairly long test 
would be required for that purpose. Yet even the com- 
paratively short experience which we had of it led us to 











2K 





“THe Encineer” 


FIG. 3—HALF-SECTION 


Swain Sc 


AND PLAN OF DEANE RADIATOR 


form the opinion that the inventor has good grounds for 
making the majority of his claims, the chief of which, we 
may say, are as follows :— 

(a) It is the cheapest radiator to construct, hand solder- 
ing being reduced to a minimum. 

(b) There is no necessity to dismantle the radiator: to 
effect repairs. 


FIG. 2—THE RADIATOR WITH SEVERAL- TUBES AND COUPLERS REMOVED 





(c) All ordinary repairs can be effected by an ordinary 
driver, and there is no need to send the vehicle to a garage 
for repairs. 


(d) Repairs ere quickly carried out. 

(e) Repairs are cheap, since ordinarily they will only 
consist in fitting new couplers, each of which, so we are 
informed, only cost a few pence each. 

(f) Spare tubes and couplers can‘be carried in the car. 

Our tést had for ite main object to ascertain if heavy 
vibration would cause leakage... The vehicle on which the 
radiator was fitted was an ordinary Ford delivery van. 
It was empty, saving for four passengers, and when driven 
at. speed over bumpy roads there was sufficient vibration 
to make iit e ingly uncomfortable for those peaeneet. 
It is not difficult to find bumpy roads in London nowadays, 
and whenever possible the van was run at high speed over 
those that were traversed. We made”a careful examina- 
tion of all the joints of the tubes before commencing the 
run. There were no signs of leakage or that leakage had 
previously taken place, though we were informed that the 
| van had been in continual use for some time and that on 
| the day of the test it had been already busily employed for 
| many hours before being brought to us. At the end of the 

run the same conditions prevailed. There had™been no 
leak anywhere, and there appears to be no reason why, 
| until the couplers are worn out—which, as far as can be 
| seen, should be a long time—or unless the rubber is sub- 
| jected to too low a temperature, so that it becomes hard, 
the joints should remain water-tight for an indefinite 
| period. That, however, long experience alone can deter- 
mine. In any case, if a leak does appear it can be very 
| quickly stopped and at a very small cost. In the middle 
of the run and just after having surmounted a long hill 
| 








we witnessed the removal and replacement of one of the 
tubes in a very short space of| time and with the loss of but 
a comparatively small quantity of water—not enough, at 
any rate, to make it necessary to fill up the tank. The ends 
of the small tubes in the top and bottom tanks were closed 
by the fingers during the time the tube remained dis- 
mounted, the*water being just not too ho+ to prevent the 
employment of that method of plugging. The tube, when 
replaced, showed not the slightest tendency to leak at 
either the upper or the lower joint. 

We only witnessed the removal and replacement of one 
tube, but from what we saw we were satisfied that the 
renewal of even the whole of the tubes would take but a 
very small percentage of the time that would be required 

| if soldering were necessary. It was quite clear, too, that, 
| if the circumstances demanded it, all the tubes could be 
renewed with the radiator in position on the car, so that 
unless the top and bottom tanks were badly — 
| as they might possibly be in a head-on collision—there 
| would be no need to dismantle the radiator to effect 
| repairs. Moreover, it was quite clear that the removal and 
| replacement of the tubes did not call for any special skill ; 
| anyone could do the work. wht dale bad 
| We may add that the business arrangements in con- 
nection with the radiator are bey, Me ape yey by Mr. H. F. 
wore Prince’s Chambers, 9, Copthall-avenue, London, 





| Ar the end of last year the London. Electric Railway 
| Company agreed to the men employed on the five railways 
it controls having a Congestion, Committee, which should 
consider. suggestions from. the men as to means to be 
employed to reduce: congestion. The main directions 
where relief was expected. were '—-Time-table improve- 
ments, working of platforms, ,and_.barriers,..control of 
| traffic in booking and station entrances, booking- 
| office service, lift service, signalling, additional subway 
and inter-change facilities.. Up to the present 641 sugges- 
tions have been. received, of, which 33 have been adopted, 
93 were considered suitable for adoption, 222 were under 
investigation, and 293 have been discarded. 
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Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Inflation of Manufactured Iron Prices. 


ANOTHER definite stage in the inflation of manu- 
factured iron prices has to be recorded. There appears to 
be no finality in the price barometer under prevailing 
Midland market conditions. It seems clear that so long 
as demand is so much in excess of supply, mt or pro- 
spective, values will continue to mount. ces of Staf- 
fordshire marked bars have now reached double the historic 
record attained in the year 1872, which it was thought 
would never be ted. Than this statement no more 
remarkable evidence of the curious condition of the inter- 
national iron and steel markets to-day could be furnished. 
The rapid rise in Staffordshire marked iron is almost with- 
out precedent, and is due to the repeated increases in 
unmarked material, which has compelled the marked bar 
houses to follow suit. In a word, then, circulars have this 
week been issued by the members of the Staffordshire 
Marked Bar Iron Association advancing prices 30s. per 
ton, making them £31 10s, to £32 10s., the latter being the 
quotation of Messrs. John Bradley and Co. . This is the 
fourth advance in best manufactured iron this year, the 
last, which was £1, having been made barely a month 
The announcement of this further rise in the 
“ standard” was not unexpected. It was made almost 
inevitable by the pressure from below. For several 
descriptions of iron higher prices are still being paid for 
unmarked than for marked material. In many cases 
premiums are offered, even upon the advanced prices, for 
early delivery. Merchant or ‘“‘ Crown” bars have been 
advanced £2 per ton upon the basis to £28 10s., this advance 
having received the formal assent at the Manchester con- 
ference held last week of all the ironmaking districts of the 
kingdom, acting through the combined Council of the 
British Wrought Iron Associations. Quotations this week 
do not, however, stop even at. the new basis of £28 10s. 
On the open market at Birmingham to-day—Thursday— 
there were few South Staffordshire quotations under £29, 
even for nut and bolt iron, while some ironmasters were 
not pre to do business at less than £29 10s. 
Coincidently with the official readjustment of unmarked 
bar prices extras are increased in the majority of cases by 
100 per cent. The extra for cutting 2ft. to 25ft. lengths 
remains as at present, 100 per cent. oh the list. There is 
an increase of £2 10s. in the price of iron gas tube strip. 
Usually the price increases of tube strip and merchant 
bars are parallel, but in this instance the demand for gas 
strip is held to justify an additional 10s, to the price. 
Makers state that, even now, that must be regarded as a 
minimum only, as substantial increases upon these figures 
are being obtained, especially where reasonably prompt 
delivery can be given. The numerous wrought iron tube 
works in South Staffordshire are all short of gas strip, and 
there are cases of tube works, linked up with ironworks, 
which are on short time for want of gas strip. The supplies 
of iron and steel strip which formerly came from Germany 
and America have never been replaced. Part of the diffi- 
culty arises from the short time which has now become 
general in the iron trade through scarcity of coal. An 
advance of £3 xs ton is announced in iron sheet prices. 
Some of the Black Country sheet mills which have been 
idle for a long time are being put in commission again, the 
necessary bars to effect a resumption having been obtained. 
Black sheets are realising about £45 and 24-gauge galvan- 
ised corrugated £55 to £56. An increased supply of steel 
sheet bars has, it is understood here, enabled arrangements 
to be made for the starting also of additional mills at 
Widnes, in Lancashire. Ironmasters in Staffordshire are 
no oo oe disposed to accept nearly the old price for 
puddled bars. They have made no definite announcement 
yet of an advance, however, preferring to invite offers from 
customers and rely on the excess demand to improve the 
selling price position. This is also a policy which is being 
resorted to in various other departments of the market. 


Extraordinary Pig Iron Prices. 

In the pig iron trade output from the furnaces 
continues a long way below the requirements of the forges 
and foundries, and some houses are still off the market, 
Extravagant prices are quoted. When prompt delivery 
is a condition of sales prices substantially above those 
lately quoted can be obtained. One Northamptonshire 
firm which was induced by the improved outlook regarding 
coke to start an additional furnace recently, and.is putting 
on another this week, quotes the remarkable figure of 
210s. for forge and 215s. for No. 3 foundry iron. These, 
of course, are quite outside figures. This second furnace 
will augment the production of forge iron by 600 to 700 
tons per week, Derbyshire pig iron is as last week, and 
some firms are so heavily committed that they are not 
quoting; £10 15s. for grey forge and £11 to £11 2s. 6d. 
No. 3 foundry about represent the market level. Smelters 
say the deliveries of coke into the district are very little 
better than when the export trade was at its height, and 
that Black Country furnaces have to be put on slack blast 
at the week-ends for lack of fuel. Reports from other dis- 


tricts are more hopeful. Derbyshire makers state that | 


supplies of coke are reaching them rather more regularly. 
Current basis raw iron quotations delivered Birmingham 
are :—South Staffordshire: part-mine forge, 222s, 6d.; 
No. 3 foundry, 230s.; cold blast, 315s. Northamptonshire : 
forge, 205s. to 210s.; No. 3 foundry, 210s, to 215s. Derby- 
shire: gray forge, 214s. 6d.; No. 3 foundry, 222s. 6d. to 
2258.; No. 2, 225s. to 227s. 6d.; No. 1, 227s. 6d. to 230s., 
net at makers’ works. Ferro-manganese has _ been 
advanced by a further £2 per ton, making the new price 
£37 per ton. 


Offers of Belgian and American Steel. 


Selling agents in Birmingham for Welsh steel 
works accept orders for billets cautiously, and prices are 
between £25 and £26 10s. Some offers of Belgian 

ve been received this week, but so far they have 
Bome of the British users of billets 


billets 
not 





lately been paying visits of investigation to Belgium with 
a view of testing certain offers which have been received to 
supply Belgian material. Such steel would be very welcome 
in view of the great scarcity. Some remarkably heavy 

, which cover a wide range of steel, have been 


A great deal of this a , 
some of which is not applicable to local uses; but certain 
items could be very satisfactorily utilised if they could be 
obtained. The messages, however, from America are not 
reassuring as to her ability to export steel, but it is hoped 
that, in spite of labour troubles, the amount of American 
steel shipped to this country may steadily increase. 


Dearer Steel Plates. 


Midland consumers of steel from the West of 
Scotland are this week confronted by an advance in plates 
of £1 per ton. The new minimum basis is now understood 
to be: ship and tank plates £25 5s. for three-eighths ineh 
and upwards and boiler ‘plates £30 10s., both net on rail 
at N.B. makers’ works. In notifying Midland customers 
of the advance the Scotch millowners intimate that if-the 
Coal Controller, as is expected, should put up fuel prices, 
plates will be further advanced. pale 


Coal. 


It is quite impossible for the Cannock and War- 
wickshire collieries to cover the district’s requirements 
for works coal, especially as some of them have been called 
upon to replace the supplies formerly obtained from the 
Tipton district. Numerous ironworks in the Black Country 
are consequently greatly handicapped through the fuel 
scarcity. In view of the extreme shortness of supplies 
caustic comment has this week been aroused by the fact 
that May Day holidays.were taken at some of the largest 
Cannock collieries for the men to attend labour demonstra- 
tions. 


Electricity Extensions. 

The Stoke-on-Trent.Council has adopted a recom- 
mendation of its Electricity Committee for a scheme of 
extension descri as a ‘‘ temporary expedient ” at a cost 
of £260,000. The scheme includes thé laying down of a 
1000-kilowatt turbine at the Stoke sub-works, and a 
1000-ki'owatt turbine at the Burslem sub-works, at a 
cost of £60,000, and a 5000-kilowatt turbine, with neces- 
sary buildings, auxiliaries, and boilers, at the Central 
Power-house at Hanley at a cost of £200,000. 


End of the Brassworkers’ Strike. 


I am happy to be able to announce that the strike 
in the Birmingham brass trade is at an end and the men 
have this week resumed work. At the joint conference of 
masters and men the Brassworkers’ Society asked that the 
employers should concede an advance of 5s. per week, 
with 12} per cent. to day workers and 7} per cent. to piece- 
workers, with an additional 7} cent. later under 
Award No. 180 of the Industrial Court. The employers 
offered as their maximum 4s. per week as a flat rate, with 
124 per cent. for day workers and 7} per cent. for piece- 
workers, and that has now been . The men accept 
the findings of the Court of Arbitration with regard to 
Award No. 258, against which they came out on strike, 
but “* protest against the position ” created by the award. 
The brass trade at date remains very active. Business at 
home is on a good scale and business abroad is expanding 
apace. The tremendous tonnages exported in February 
was exceeded last month, the total rising from 5249 tons 
to 6515 tons. What these mean may be gathered 
from the fact that the export in March, 1913, was 2334 tons. 
In the first quarter of the current year we shipped 15,181 
tons of wire and other brass manufactures, against 6949 
tons in the corresponding period of 1913. The volume of 
business to the end of March was very much larger than 
that which was done during the whole of last year. Brass- 
founders are shipping big consignments to Australia in 
particular, and the prospect of the import duty being 
raised having quickened the demand. 


Burton’s National Gun Factory Sold. 


The National Gun Factory at Branstone, Burton- 
on-Trent, just outside the town, has just been sold to, 
strange to say, Messrs. Crosse and Blackwell, the great 
jam firm. The factory, which has been the subject of 
inquiries in Parliament, was erected at a cost of exceeding 
one million pounds, and stands on a site of sixty acres, 
with room for extension to ninety-two acres. There are 
twenty blocks of buildings, the most striking of which is a 
machine shop, which occupies four and a-half acres. The 
major portion of the extensive plant from America 
intended for this shop, exceeding in value £500,000, is 
stated to have never been unpacked. It was fully antici- 
pated that a big motor firm would purchase the premises, 
and the contract with it was, it was understood, practically 
completed, and it had promised that upon securing posses- 
sion it would employ ex-Service men to the extent of 
80 per cent. of the workpeople engaged, and to train and 
to pay them adequately. essrs. Crosse and Blackwell, 
however, seem to have.secured the factory. 


Excess Profits Duty Protests. 


Birmingham and Coventry Chambers of Com- 
merce have this week both discussed the new excess 
ro impost. At Birmingham the president—Mr. H. C. 

ield—pronounced that the tide which led to fortune came 


+h +h 


to one man at one time and to at time, 
“and he failed to see that there should be a difference 
created between the man who managed to do well during 
the war and the man who managed to do well before the 
war.” The former may have worked hard night and day, 
harder than he ever did in his life to provide the country 
with what it needed, and in that way helped to win the 
war. Why such a man should be penalised he could not 
imagine. Mr. C. J. Band, who moved the resolution at 
Coventry, expressed it as his opinion that they would be 
more likely to assist their members if they confined them- 
selves to attempts to prove to the Chancellor that from the 
t * 








hte? Rig eres er the method of the tax was 
and inequitable. ‘ Although it impossible 





suggest 4 substitute, he yet thought were entitled 
me appeal to the Chancellor to remove the injustices which 


were due to the application of the pre-war standard of 
profits.”’ .. Both pense and Coventry resolved 


against the tax. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
. Iron, Steel and Metals. 


= 
Txe upward movement in iron and steel con- 
tinues, and the markets are quite indifferent to the set- 
back and the various hesitations in the other sections of 
the metal trade. The view we have taken, viz., that 
whereas: there is a very great shortage in the supply of 
iron and steel as. compared with the supply before the war, 
there is as yet no real shortage in the other metals. 
It is quite possible that such a deficiency will eventually 
arrive when all the vast constructive work which is now 
going on domes nearer to'completion, provided no collapse 
in finance and no destructive upheavals in the labour 
world take place to disturb development ; but that is a 

proviso of some magnitude. 


Metals. 4 


The movements in the copper market have no 
trace of decision about’ them, and although the general 
opinion in this district is favourable and many people 
are looking for a great improvement in values, it must 
be admitted that the hesitations of-the market are very 
perplexing, and’ tend to diminish the number of those 
who retain confidence in it. There is no doubt that the 
crisis in Japan has had a very unfavourable effect on the 
markets, and some people look upon it as the forerunner 
of many crises which will come during the next year or 
two to hamper our return to more normal and more stable 
trading conditions. The effect, however, is now passing 
off, and it is thought, also, that the American labour 
position is gradually improving. We have pointed out 
before, and on more than one occasion, the relative cheap- 
ness of the scrap mietals in the copper market, and now 
it appears that producers of copper are beginning to realise 
the influence of scrap. As an illustration of this cheapness 
we may take the prices at which gun-metal and yellow 
brass scrap are being bought and sold in this particular 
district. Good gun-metal scrap is being bought by dealers 
at about £85 per ton, while the cost of making a similar 
quality of metal from new materials is very nearly £115 
per ton. Good yellow brass scrap is bought at about 
£60 per ton, and the cost of making it is £92 per ton. 
It will be seen that in each case there is about £30 per ton 
difference. So long as these discrepancies exist it is clear 
that consumers will do what they can to make the greatest 
possible use of the old metals and the smallest possible 
use of the new. There are very large quantities of scrap 
still available, and ps we may have to wait for the 
revival in copper before much of this accumulation has gone 
into consumption. Meantime it is fairly obvious that the 
production of copper to sell at £100 for standard or £110 
for refined ingot is, in these times, not a very profitable 
business. Apparently the makers of copper sheets, and 
more particularly the makers of copper and brass tubes, 
are getting‘the whole of the profits of the copper trade, 
while the actual producers of the metal are left out in the 
cold. In the result this must lead to the same develop- 
ment which has taken place in the steel trade, viz., that 
producers of copper will establish their own sheet and 
tube works, so as to avoid the anomaly of starvation at 
one end of the industry and profiteering at the other end. 
The market for tin has remained steadier and quieter than 
usual, and so far there is no very startling development 
in sight ; but, of course, one never knows from day to day 
what vagaries may occur in the tin market. It is thought 
that there is rather a large “‘ bear” account, which will 
have to be liquidated in a month or so, but it seems 
possible that the tremendous prices now current for tin- 
plate may perhaps check buying in that department, and 
lead to some falling off in the consumption of tin; and 
certainly the consumption of the metal as an alloy of 
copper is not up to the average. Spelter and lead, after 
recovering from a depression, have both been rather 
weaker again, but there does not seem to be any very 
special point of interest at present in these markets. 
There is still a lingering belief that the strike at Broken 
Hill is nearing its end, but this may be simply because it 
has lasted for such a very unconscionable time. Reports 
of disturbances in Mexico are, perhaps, more important. 


Pig Iron. 

The market here is very bare of supplies of 
foundry iron, and buyers are still nervous as tc what may 
happen during the summer. This makes them desirous 
of securing all they can, and they do not seem to be par- 
ticular as to price. The fact that Cleveland ironmakers 
have now returned to the old system of allocating iron 
to the various customers—which system one had hoped 
was purely a war measure—makes it probable that Cleve- 
land iron will not easily be obtained by the Lancashire 
foundries, and that the source of supply will be confined 
to the Midlands. The idea of price here is still about 
£12 per ton delivered, and buyers will pay that quite 
willingly, and are, indeed, only too glad to get the oppor- 
tunity of a fixed price when that occurs. As a rule, how- 
ever, makers will not now sell at any fixed price unless 
it be a small lot for immediate delivery. Such lots as 
occur occasionally in Lincolnshire iron are sold in this 
way, but recently the price for them has been £12 on trucks, 
or equal to at least £12 7s. 6d. delivered here. The position 
in Scotch iron is a little uncertain. Scottish furnaces do 
not seem inclined to do any more than keep their cus- 
tomers going, and are waiting to see what effect on prices 
the rise in fuel will have. There is no actual price quoted 
here, and buyers have to take chances when they are - 
able to arrange for a little iron. It is thought that the 

of No. 8 Scotch will eventually be from £15 to £16 
vered in Manchester. 
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Finished Material. Steel. 


There is no definite ‘change in the position of 
the market for finished material ; but apparently a further 
advance in some departments is expected. 


Scrap. 


The market for scrap is rather quiet at the 
moment, and no further advance in prices has yet been 
made. Dealers try for £10 Ids. for the best kinds of 
foundry scrap, but so far as can be ascertained, they are 
not yet selling much at that figure. Consumers of heavy 
wrought serap want to buy at £10 5s. delivered, and when 
any business is done it is at this price ; but it is scarcely 
needful to say that dealers are very dissatisfied; and no 
doubt a good deal of heavy scrap is being held back. 
A further rise in finished iron, or at least in bar/iron, is 
not improbable, and perhaps then a better price will be 
conceded for heavy scrap. Steel melting scrap, steel 
turnings, and cast iron borings are all as they were. 


Wages in the Cotton Trade. 


“oo a has yet been arrived at in con- 
ne¢tion. with the wages dispute in the cotton industry. 
It may be recalled that originally the operative spinners 
asked for an increase of 60 cent. on current 

and the cardroom workers as that their standard li 
rates should be doubled and 75 per cent. then added, 
which would amount to an advance of a little over 65 per 
cent. on present wages. Since then these demands have 
been. modified to an amount representing 35 per 
cent. on current wages, but the employers’ organisations’ 
offer falls short of that figure by some 10 per cent.. The 
operatives at a recent meeting decided against arbitration, 
but left the way open for a resumption of negotiations, 


As the operatives’ notices to cease work expire to- 


morrow, it is hoped that the difference which now separ- 
ates the employers and operatives will be satisfactorily 
adjusted for the benefit of all concerned. 


“*The Mechanicals.”’ 


There was a very disappointing attendance at 
the Engineers’ Club on Thursday, the 29th ult., to hear 
and discuss the late Mr. Wilfrid J. Lineham’s paper on 
the “‘ Hardening of Screw Gauges.” It is true that the 
subjeet is not one of such special interest as it was in the 
early days of the war, nor are the experiments dealt with 
in the paper on sufficiently large a scale to be of much 
commercial interest. These facts notwithstanding, Man- 
chester could easily furnish an audience several times the 
size of that present, provided the necessary steps are taken 
by the Institution to notify the local members of the 
meetings. Manchester engineers are very busy men, 
and meetings of the various trade organisations and 
societies are only too numerous. Under the circumstances 
a@ postcard notice from the. Institution is advisable. 
Mr. H. Pilling, the new president of the Manchester 
Association of Engineers, occupied the chair, and gave a 
lead to the debate, which was of very small di ions. 
When the local sections of the Institution are formed, 
much better attendances at the meetings can be safely 


expected. 


**E.P.D.” 


The chief theme of conversation amongst business 
men in Manchester is still the excess profits duty. A 
crowded meeting was held on Monday last to protest 
against the ‘‘ unjust incidence ” of the tax. The criticism 
to which the tax was submitted was by no means wholly 
destructive. 
to raise the money out of income, and that a tax on profits 
was essential and just, the present tax should be replaced 
by a uniform flat rate tax on profits, a reasonable exemp- 
tion being, allowed before the tax operates. It was also 
recommended that such a tax be allowed as an expense 
before levying income tax. It was further resolved that 
an immediate and serious attempt should be made to 
alter the basis of the present tax and make it fairer in 
its incidence, with better provisions for new firms and for 
firms whose pre-war years do not fairly represent the 
profit-yielding standard of their businesses. Two thousand 
pounds per year was recommended as the datum line for 
profits before the excess profits tax becomes operative. 
On the same day the Manchester Chamber of Commerce 
held a meeting to consider the subject further, and in 
reply to an invitation from the Chancellor of the Ex- 
chequer a deputation consisting of the president—Mr. E. 
Stockton—Mr. W. Clare Lees, Mr. H. W. Garnett, and the 
secretary of the Chamber, was appointed to wait upon 
Sir John Anderson, the chairman of the Board of Inland 
Revenue. It will be interesting to see what effect this 
interview will have on this part of the Budget. 


Barrow-tn-Fourness, Thursday. 
Hematites. 


Conditions generally in the hematite pig iron 
trade of this district remain unchanged. On every hand 
there is activity at the works, and smelters are putting 
out a good volume of iron. The total production, however, 
is much short of the demand, and it will be a very long 
time before it will get on level terms. The requirements 
all round are very heavy. Local steel makers are taking 
big supplies of metal direct from the furnaces, and other 
local users have considerable wants. On outside account 
the demand for ordinary and special brands ‘of iron ‘is 
brisk. The number of furnaces in blast is the same. 
Prices are firm at recently advanced rates, with parcels 
of mixed numbers of Bessemer iron at £14 5s. per ton and 
special brands at £15 5s. per ton. An immediate increase 
in these rates is more than probable. 


Iron. Ore. 


The demand for hematite iron ore is particularly 
heavy all round, and most of the. metal raised is being 
used up in the district, with small quantities going outside. 
Prices are firm, with native sorts quoted at 52s. 6d. to 
56s. per ton net at mines and Spanish ores are at 62s. 6d, 
per ton delivered to West Coast furnaces, These ores 
are coming to hand regularly. 


It was agreed that while it was necessary | 


There is a busy state of affairs in the steel trade, 
and it is likely to continue for some time, to come... Rails 
are still the chief output, and the demand. is. steady, 
Heavy sections are at £23 5s. to £24 5s. ton, with light 
rails ‘at £24 10s. to £25 5s. per ton. There is 
demand for billets, which are at £28 per ton. 
trade im: plates is at a standstill. Ship-pla‘ 

ton, and boiler-plates at £29 10s. per ton. 
oundries ‘are busy, as also are the hoop mills and other 
lesser departments. t 


Shipbuilding and Engineering. 

There is plenty of work in most of the depart- 
ments in the shipbuilding and engineering trades. The 
building of oil tankers is forming an important part of 
the ‘present activity, and for a few years to come certain 
slipways will be wholly engaged on that class of work. 


Fuel. 
‘For steam coal there is a brisk demand at 36s. 
ton delivered. House coal is at 38s. 6d. to 42s. 6d. 


per 
per ton delivered. For coke the demand is very strong 
and East Coast qualities are at 65s. per ton delivered. 





SHEFFIELD. 
(From our own Correspondent.) 
A May Day “ Wash-out.”’ 


In more senses than one the over-advertised 
Labour May Day in this district was a “‘ wash-out,” to 
borrow a term which has become a vulgarism. With a 
great flourish of trumpets the extremists had called upon 
the workers to show their loyalty to the “‘ cause” by 
remaining away from work all Saturday morning in order 
to attend a monster demonstration in one of Sheffield’s 
parks in the afternoon. As a matter of fact, most of the 
men were at work as usual on Saturday morning, and very 
glad they must have felt about it too, for the first half of 
the day was passed in drenching rain. In the afternoon 
the “* t procession ” was formed of about 2 per cent. 
of the iron and steel workers of the district, plus a few 
miners, women, and children—weary-looking pilgrims 
they were, too, as they entered the park, in spite of the 
cheering strains of half-a-dozen bands and the inspiring 
pee sig of no fewer than ee ae banners. Few 
° processionists appeared to conscious of the 
humorous aspect of it all, but what was lacking in that 
direction was more than made up for by the speakers’ 
imagination. It was really great, even though scarcely 
convincing. For instance, one of the principal orators saw, 
in the tired and subdued handful of supporters at his plat- 
form, a “‘ symptom of the rising anger of the people,” 
though even that was not nearly so funny as his fear that 
by “such demonstrations they might be told they were 
inciting the people to revolt.” Another almost moved 
the tiny concourse to tears at the thought of capitalistic 
concerns which had decided not to allow their profits to 
fall below “ from 20 to 45 per cent.—according to the 
nature of the business—on the invested capital.” It was, 
of course, high time such a state of things was exposed. 
At one platform Don Quixote, in the form of a director of 
a Sheffield firm—not an iron or steel business, I may say— 
declared that instead of governing the country by a 
capitalistic system it was proposed by the workers to have 
<. % co-operative commonwealth,” and it was to 
that end they were trying to unite the workers throughout 
all countries. Fluttering in the breeze were banners 
bearing such legends as “‘ Hands off Russia!’ “‘ Don’t 
let Russia Down!” and similar evidences of clear think- 
ing. But something said, or yelled, from one of the plat- 
forms must have been too much for the Weather Clerk, 
for the rain returned in torrents, and the “ symptoins of 
the rising anger of the people ” made their way homewards 
as best they could, if not wiser, considerably wetter. So 
ended Labour’s May Day in Sheffield. 


Much More to the Point. 


Very much more to the point. was a gathering 
held the following day—a mass meeting of members of the 
Sheffield branch of the Iron and Steel Trades Confederation, 
to consider the associated employers’ offer of an increase 
of wages. Some time ago the men srphed for a 35 per 
cent. increase. Negotiations followed, and finally the 
employers offered to concede to all straight piece-rated men 
an immediate advance of 17} per cent. upon their base 
rates and to every man on straight time rates or day rates 
an immediate increase of Is. 2d. per day, this to be added 
to their war bonus, leaving the forty-seven hours per week 
men to come under the national award, the advances to 
take full effect on the first pay day in May. The increased 
rates apply to all men over eighteen years of age and 
affect. between 15,000 and 20,000 workers. The meeting 

to aecept the terms. The men’s general organiser, 

. W. Dodgson, after pointing out that the national 
award was represented as only applying to men of twenty- 
one years and over, said the Federation was submitting 
that youths employed in rolling mills, forging and press 
shops ought to be brought within the terms of any increase 
given to men, and he had suggested to the employers that 
something could be 
bonus, and the employers had promised a further confer- 
ence to..consider the position of all youths under eighteen 
years in the Sheffield distriet.. Regarding the engineering 
tool trade, which claimed to come in under the national 
award, the employers, after a conference with the men’s 
representatives, agreed to set aside the award and. to 
arrange something that would meet the local circumstances. 
Under , this . which came into operation as 
from Saturday last, men over twenty-one years of age will 
receive an. increase of 6s. for a forty-seven, hour week, 
youths from. eighteen to twenty-one years. half that 
amount, and boys from sixteen to eighteen years 2s, 
Under the award, as already shown, youths under twenty- 
one years would have received nothing. In the lighter steel 
however, # settlement of the between 





trades, 
the two sides has not, at the moment, been reached, and 





upon on the lines of an efficiency’ 
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the possibility of a sto is being talked of by the men. 
The latter ask for’an fadedee kt 7% ‘per waiter men over 
twenty-one years and 63. for men of from eighteen to 


twenty-one years, 


Consolidating the Ranks, 
In the meanwhile emplo throughout the steel 
trade, who are under no misappre s about the future 





and realise that whilst business may be secured very easily 
at the moment, the time will come, sooner or later, when 
competititive conditions will be very keen, are doing their 
best to e for that time. Week by week there aro 
evidences furnished of the policy of closing up the ranks or 
consolidating the position of individual firms. I have men. 
tioned lately the case of Henry Rossell and Co., Limited, 
who are erecting 8 et. modern steel works at Black- 
burn Meadows. This which recently acquired the 
Hope Works of the Strong Twist Drill Company, has this 
week opened the lists for public subscription to an issue of 
nearly 100,000 5} per cent. tax free £1 cumulative prefer- 
ence shares at par, and a similar course is just being taken 
by George Turton, Platts and Co., Limited, the well-known 
makers of springs, railway buffers, drop oman &e. 
Turton, Platts, of whose ordinary shares Samuel Osborn 
and Co., Limited, hold 37,000, are erecting a new works on 
a freehold site in Meadow Hall-road. Like that of Henry 
Rossell, this firm has of late been converted into a public 
limited liability bape gh and is now offering for public 
subscription nearly 55,000 £1 cumulative preference shares 
on the same terms as the issue mentioned above. Still 
another company ado a similar policy is the Tinsley 
Rolling Mills imited. ve years ago the 
directors acquired a site adjoining the old works, 
but their extension plans were held up by the war. They 
are now preparing to erect on the land a new mill. The 
mill, in fact, is already on order and is to be of the most 
modern character, ically driven and fitted with 
every up-to-date device for rapid output and the handling 
of materials. Even with the mill erected, the land, which 
is conveniently adjacent to the Great Central Railway on 
one side and the canal on the other, will provide for con- 
siderable future extensions. Steel rolling mills here have 
for long been working at very high pressure, and a modern 
addition like the one descri will relieve that pressure 
appreciably, though, of course, it must be well toward 
the end of the year before everything is in readiness for 
a start. To meet these developments the Tinsley Rolling 
Mills.Company directors propose to increase the authorised 
capital to £150,000 and to issue 20,000 £1 cumulative pre- 
ference 8 per cent. shares and 35,000 £1 ordinary shares. 
So local investors in the steel industry—which is about as 
good a direction as any in which to place surplus funds— 
have an interesting choice. 
The Taxation of Profits. 

There was an important gathering of steel manu- 
facturers and other members of the Federation of British 
Industries here on Friday to discuss the position regarding 
the Chancellor’s proposal to increase the taxation of so- 
called excess at Mr. Wm. Clark, of Vickers Limited, 


who presided, said there never was a time when the manu- 
facturé? had to face such problems as he had to-day, nor 
had there ever been such a call for economy in the conduct 
of their businesses. This excess profits tax, however, 
did not lead to economy and bore hardly upon young 
firms that had sprung up since the war. Revenue had to 
be obtained, of course, but it was surely possible to devise 
@ more equitable way of getting it. A comprehensive 
resolution was pro by Mr. A. J. Hobson—Jessops’— 
in the course of which the Federation registered its most 
emphatic protest against the retention of the duty, even 
as a temporary measure, and viewed with consternation 
and alarm the disastrous effect the suggested increase 
must have on the stability, and development. of industry. 
Mr. Hobson, who has devoted very considerable attention 
and study to the question of industry and taxation, said 
it was not very fair of the Chancellor to be as critical as he 
had been of the suggestions of industry, because industry 
was willing to find the Chancellor money, but not in that 
way. Taken at the rate of 60 per cent. it meant that, with 
the income tax on the remaining 40 per cent., 72 per cent. 
was taken out of every 100 per cent. of profit made after 
a certain standard had been reached, When a man knew 
in the middle or towards the end of a year that he had 
approached his standard and was making more money 
he could not view any items of expenditure with an 
entirely unbiassed mind, because he knew that if,he could 
get that expenditure within the year three out of every 
four pounds expended would be provided by the Govern- 
ment. He knew, further, that if he was to make any more 

rofit he must charge his customers £400 to get £100 for 

imself. The consequenct of those two factors was, 
declared Mr. Hobson, that the excess profits duty exercised 
an enormous influence in keeping up prices of commodi- 
ties and exercised a very wasteful and extravagant influence 
upon the profits which the Chancellor was eventually to 
handle. r. F. Best—Thomas Firth’s—advoeated the 
adoption of a flat tax on profits, regardless of ‘capital 
employed, and expressed the view that before long they 
would begin to feel a decline in business. Ultimately the 
resolution was unanimously wo com. it being understood 
that Mr. Hobson was to see the Chancellor on the following 
Wednesday afternoon, It may be added that the views 
expressed at the meeting fairly represent the general feel- 
ing here about the matter. 


General Conditions. 

Transport questions continue to worry the steel 
firms of this district.’ It is not so much here that a shortage 
of wagons is felt as that difficulty is experienced in. getting 
raw material, stich as hematite iroh, from the West Coast, 
where the wagon shortage problem appears to be so serious 
that iron, instead of being transported straight from the 
furnaces to the consumers, is having to be dumped on 
the ground for indefinite -périods to await transport. 
From all accounts very much the same state of things exists 
in the iron producing area of North Lincolnshire, and I 
have heard of as much as 2000 tons of iron being placed 
on. the ground there, which ought to have comé straight to 
this f If this kind 


district for j of is to 
persist the immediate is going to provide # good deal 
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of trouble, Before the war the principal railways serving 
Sheffield. must heve handled cee about three, 
quarters of a ition § fi Fiecl, pencianyy ood other- 
wise, every year, an surprised if, during the 
war, that amount. was not multiplied to about four x4 
five times as much. Sinee the istice the enormous 
demand. for steel gould. not, haye ,allowed much falling 
away from. that great increase, so that if the railway com, 
panies are going to meet the prevailing transport require- 
ments acequately, they will have very considerably. to 
accelerate their speed of wagon building. It seems pretty 
plain that private firms are building at a much faster rate 
than the railway companies, which, however, might, find 
their present rolling stock capable of greater usefulness if 
there were a little more co-ordination between the various 
systems. As to export trade, T have just been running my 
eye down a list of some of the latest business booked in 
lighter steels, and almost,all of the world seem to be 
represented, particularly the Colonies, South and West 
Africa, South America, and India. Steel plates, strips, 
and hoops are extremely difficult. to secure. Trade with 
France and Italy is becoming more restricted for the reason 
which everyone knows by now, but busiriess in other 
directions is so good that.that cloud seems no bigger than 
a man’s hand at presént, and the general outlook is quite 


good. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Rusrness has’ been upon an even more restricted 
seale than usual in the Cleveland iron trade this week, 
transactions having been almost suspended pending some 
official announcement ing the proposed new coal 
prices. It will then be possible to form some estimate 
of the effect upon the iron and steel trade. Tn the mean- 
time makers are largely holding off the market, and 
countless inquiries, both from home and foreign con- 
sumers, have to be refused point blank owing to the short- 
age of supplies. It is undesirable that we should eut. off 
entirely our foreign trade, and particularly trade with 
the Allies, in view of the urgency of the need. On the 
other hand, home buyers are having to go short, and they 
look with a jealous eye upon any iron which is shipped 
abroad, Under these circumstances it is difficult to hold 
a fair balance as between the claims of the home and 
export trade, but makers endeavour as far as possible 
to do so. Prices are still at the old level, viz., 200s. for 
all foundry and forge qualities for home consumption 
except No. 1, which is at 212s. 6d., whilst 5s. per ton 
premium is charged in all cases if the iron is shipped to 
the Allies or British Dominions. About 290s. seems to 
be the nominal figure for neutrals. 


Hematite Pig Iron. 


East Coast hematite pig iron makers are now 
in a more favourable position, having regard to the fall 
in the delivered price of foreign ore, and it is quite a 
possibility that they will make no alteration in their 

rices. There is a little more hematite to be picked up 
or May-June, the output having overtaken the home 
demand, but the surplus available for export is small, 
and purchases can only be made in small parcels, the price 
of mixed numbers being 260s. to home consumers, 265s. 
to the Allies, and about 285s. to neutrals. 


Iron-making Materials. 


Lape advantage of the better supply of tonnage, 
consumers of foreign ore have been replenishing their 
stocks to such an extent that the April imports into the 
Cleveland district were the highest recorded for an 
month for over three years. Freights continue to fall, 
and the average price of best Rubio ore is now about 61s. 
per ton ex ship Tees. Coke is a little more plentiful, and 
it may be sae ere long to blow in more furnaces. 
The price of furnace coke is still 55s. 6d. per ton at the 
ovens. 


Manufactured Iron and Steel. 


Encouraging reports continte to be given 
regarding business in manufactured iron and_ steel. 
Home buyers cannot get enough material to satisfy their 
needs and keep up a constant pressure.for. deliveries, 
while the work offered on foreign account is of a very ex- 
tensive character. In many cases price is a secondary 
consideration... It, is. very...regrettable, therefore, that 
operations at the works are so seriously ted. by the 
truck shortage. The works engaged in the manufacture 
of bars are overwhelmed with orders, and production is 
on an exceptionally large scale, while the plate and rail 
mills‘are busily ertiployed on large contracts. No changes 
in prices are-anticipated until later in the month, and jin 
the meantime current quotations are as follows :—Steel 
ship, bridge and tank plates, £23 10s. ; steel boiler plates, 
£28 10s.; steel angles and joists, 4-ton lots, minimum, 
£22 10s. ; heavy steel rails, £23 ; fish-plates, £28 ; packing 
steel, parallels, £18 5s. ; tapered, £22 10s. ; steel strip and 
hoops, £27 10s. ; steel billets, £26 and upwards ; common 
iron, bars, £28,.and upwards; .iron angles, £23. 15s. ; 
iron. tees;| £29 10s. ; corrugated galvanised. sheets: up to 
£56; black ‘sheets, £45. In many instances export: rates 
are higher than home quotations, and all are subject to 
negotiation. 


Iron and Steel Exports. ‘ 


A very encouraging feature of the iron and steel 
trade is a steady expansion in the volume of exports 
despite the stringency in the supply of material, and the 
many. difficulties, which arise in the transaction of. export 
business...-The: official returns of shipments of iron a 
steel from the Cleveland district for the month of April 
exceeded in the aggregate those of any month since July, 
1917. ‘The block on the failways, and’ the conséquent 


9 So 





ent to Scottish and other coastwisd pots of 18,000 
tn of ig ion and O00 tna of mabufaghareg. ron, nd 


1914—was a substantial factor in the increasedshipments. 


recorded. =In order to arrive at a.true estimate of our 
overseas trade these totals should really he deducted 
from the month’s aggregate of 89,785 tons. But even if 
this be done, the returns reveal that the foreign trade was 
upon @ more substantial scale thanin “any previous 
month for nearly three years past. In December of last 


year, 35,572 ons of pig i ’ rp whipped sabeand. as 
poe i with 33,750 tone teat mon » but thé “manu- 
factured tonnage in December was less than half that 
of April, so that the December aeepogate was substantially 
lower than in corona: under review. Probably ‘home 
consumers urgently needing. supplies. will. learn,.with 
dissatisfaction that so much as 13,381 tons of pig iron 
was shipped to Italian -ports alone,'a figure which in 
recent years has only once.béen equalled, and that so 
long ago as November; 1914,/when 14,575 tons of pig 
iron re to that country. As a matter of fact, 
the abne shipments to Italy in April were more or 
less accidental. In the previous month only 200 tons 
were shi and the April shipments really represent 
two months’ “ rations.” The shipments of 10,809. tons 
to Belgium and 4728 tons to Japan are average quantities, 
and the same remark applies also to the 1977 tons shipped 
to France, although inthe case of that country the trade 
is looking to the time when her industries. will be so far 
restored as to render her at least self-supporting in the 
production of raw pig iron; Of the exports of pig iron, 
1165 tons went to Scandinavia, 900 tons to Denmark, 
and small parcels of 300 tons.to Germany and 30 tons to 
Turkey. The manufactured iron and steel shipments 
totalled 37,945 tons, of which 31,130 tons went abroad, 
which is the highest aggregate recorded since July, 1917. 
The Far East still provides the best markét, India and 
Ceylon taking 8650.tons, Japan 8471 tons, South,and East 
Africa’ 7120 tons, and China, including Hong Kong, 
1562 tons. France, Italy and, Belgium took relatively 
small quantities, but no fewer than, thirty different, coun- 
tries figured in the list of customers for Cleveland iron 
and steel during April. 


The Coal Trade. 


The Northern coal trade position is aggravatingly 
tight and difficult. The. attentions of the authorities 
are always in evidence, and uisitioning on a 
very extensive scale is the order of the day. Licences 
and pre-entries are almost, impossible, so that there is 
really no new business going forward for export. Ship- 
ments are being made spasmodically and in limited 
quantities, but they are all against contracts long overdue. 
There is no falling away in the foreign inquiry, which is 
really surprising in view of the discouragements which 
meet foreign buyers when they attempt to purchase 
supplies either for prompt or forward delivery. There is 
certainly no early prospect of the opening out of the 
export trade, the position being one of great and accumu- 
lating stringency. The demand on the part of the Coal 
Controller for national and Admiralty purposes shows no 
signs of abating, while the manufacturing and domestic 
fuel demand seems to increase rather than diminish, 
which, in the case of household fuels, is probably to be 
accounted for by the rumours that the recent abatement 
of 10s. per ton is to be added again, and even a further 
advance still may be looked for. How far this may be true 
it is difficult to say, but the rumours are “sufficient to 
account for a very great pressure for delivery on the part 
of merchants and buyers for the home market. The 
coke position generally is unchanged, the whole output 
being taken up immediately. The coke embargo was lifted 
this week to the extent of allowing about 5000 tons of the 
ordinary brands of foundry coke tobe shippéd in’small 
lots of about 300 or 400 tons, but this concession will 
searcely be noticed. Prices all round are strong, but purely 
nominal. The principal market quotations are as 
follows :—Northumberlands: Best Blyth steams, 120s. ; 
second Blyth steams, 110s. to 115s. ; unscreened, 100s. 
to 110s.; best steam smalls, 95s. to 100s; second 
smalls, 90s. to 95s,; best screened households, 120s. ; 
Durhams: Best gas, 110s. to 120s. ; second gas, 100s. 
to. 110s. ; special Wear gas, 115s. to 120s. ; coking, 115s. 
to 120s.; bunkers, 75s. to 80s. for the usual brands ; 
gas coke, 130s. to 135s. ; foundry coke, 135s. 


Eight-hour Shifts for Allied Trades. 


An agreement has been reached on the question 
of working hours for the allied trades inthe iron and steel 
works on the North-East Coast. The present system of 
working hours has been the catise of much friction and 
discontent, but an arrangement has now been come ‘to 
whereby eight-hour shifts will’ be introduced. The 
following craftsmen are ¢onéetned :—Engineers, mill- 
wrights, maintenance and shop’men, electricians, black- 
smiths, hammermen, strikets,’ boilermakers,  joiriers, 
wagon repairers, roll turners, patternmakers, plumbers, 
pipe fitters, brass finishers and moulders who are engaged 
directly im the maintenance and running of iron and steel 
plants and mills. 








SCOTLAND. 


(From our own Correspondent.) 


Shipbuilding. 


Tuer returns.for April,,.amounting to. nineteen 
vessels of an aggregate tonnage of .85,008 tons, make a 
handsome addition to the total forthe year to date, being 
more than double any ofthe ing, three, months. 
The total for the four months, amounting. to 182;962 tons, 
has only been twice exceeded,,and jis well over the average. 
Included in, the launches..were the following steamers :;— 
Albania, twin, screw, 12,600;tons, by, Scott’s SDIDPRNIINE 
and . Engineering, Company,,.Greenock, for the 


nd | Company ;; Cornwall, twin, screw,,.12,000 tons, by Wm, 


Hamilton ;and Co., Port-Glasgow,, for the Federal Steam 
Navigation Company, London ;,...Glenogle, ,. twin screw 
motor ship, 9150 tons, by Harland and Wolff, Glasgow, 
for the. Glen. Line, London:; .Watia, twin,;screw. steamer, 
8750 tons, by Alex. Stephen and Sons, Linthouse, for the 
Royal Mail Steam Packet Meat Transports, London ; 


Amarapoora, screw steamer, 8100 tons, by Messrs. Denny. 
Dumbarton, for, the British and Burmese Steam Naviga: 
tion Company, G w,. Of the others, one was over 
6000 tons and six between 3000 tons and 4000 tons. 
A notable launch on the Tay was the Machaon, screw 
steamer, 7620, tons, by the Caledon Shipbuilding and 
Engineering Company, Dundee, for the Ocean Steamshi 

Company, Liverpool. The Clyde yards have still as ack 
work on hand as they can undertake. At the beginning of 
the month there were 273 vessels of 1,178,692 tons 
ee. construction, which constitutes a record for the 

iyde. 


Raw Material. 


The continued scarcity of raw material is being 
severely felt. It is said that firms are appealing for all 
descriptions of steel. Boiler and ship-plates are very 
scarce, and supplies of steel castings are exceptionally short, 
and idleness is being caused thereby. The lack of framv 
and tank plates is most pronounced, and last, but not 
least, it is estimated that a 20 per cent. increase in the 
fuel supply is necessary to meet present demands. 


New Steel Works. 


The Scottish Iron and Steel Company opened 
its new works at Coatbridge last week. ‘They are known 
as the Northburn Steel Works, and were erected at a cost 
of over £500,000. It is estimated that at least 50,000 
steel billets will be turned out yéarly when the machinery 
is in full working order: ‘The chairman of directors said 
that the new works were noteworthy as regarded power 
supply, as they were driven entirely by waste heat pro- 
vided in the form of low-pressure steam from the company’s 
adjoining Waverley works, and high-pressure steam from 
the three Babcock and Wilcox waste-heat boilers. Electric 
drive has also been installed, and the works contain the 
first electrically driven reversing rolling mill in Scotland. 


Pig Iron. 


The deficiency in the supply of Scotch pig iron 
is still very pronounced, and new: business is very difficult 
to negotiate. The market continues to be almost wholly 
occupied with home orders. Prices are on the up-grade. 
Hematite, it is said, will be 15s. per ton higher at £13 15s. 
per ton, while foundry qualities are now £13 10s. for No. | 
and £13 for No. 3 at furnaces, with export quotations 
round about £16 5s, and £15 10s. per ton respectively. 


Finished Iron and Steel. 


The general activity in the steel and iron trades 
is fully maintained. The curtailment of American supplies 
of raw materials is severely felt, the pressure on local 
producers being more intense than ever. The export 
trade is already almost reduced to the lowest limit, and is 
in danger of total elimination should conditions not im- 
prove within a reasonable period. Prices have again 
been advanced, and are now as follows : — Ship 
plates, fin. and upwards, £26 per ton; under fin. 
to */,in., £31 10s.;° under %/,,in. to fin. £33; 
angles, £25 10s.; boiler plates, £30 10s. per ton. 
These prices are all basis prices net, subject to certain 
extras for deliveries. In the event of the Coal Controller 
authorising an increase in fuel prices, an advance will be 
made on the above prices from the date of such increase. 
Black steel sheets have also been advanced, and quotations 
are now £38 10s. for fin. and thicker; £39, under tin. 
to 12 g.; £41, under 12 g. to 16 g.; £42 10s., under 16 g. 
to 20 g.; and £44, under 20 g. to 24g. Bar iron has also 
suffered a sharp rise of £2 per ton, and the basis price of 
Crown bars is now £28 per ton delivered Glasgow station. 
The extras list has also n adjusted, and shows advances 
from 100 to 200 per cent. on sections and cuttings. The 
nail trade is exceptionally brisk. A fair export business 
is being done in electric machinery, land and marine 
engines, and locomotives. 


Coal. 


The Scotch coal market still labours under an 
insufficiency of output, and consumers everywhere are 
kept continually on the outlook for supplies. Local 
industrial and household requirements continue to absorb 
the bulk of the output, and foreign shipments are still 
under severe restriction. Shipments to freland were 
stopped for the greater part of last week in an endeavour 
to make good the loss of output occasioned by a general 
stoppage for one full day in the Lanarkshire district in 
sympathy with an agitation at certain collieries in that 
area. A fair proportion of duff material is ‘still going 
overseas, but clearances are largely coastwise. The 

gate shipments for the past week amounted to 
147,273 tons, against 184,504 in the preceding week and 
145,114 tons in the same week last year. Export prices - 
are unchanged :—F.o.b. Glasgow : Ell coal, Allied 68s. 6d. 
to 70s., neutral 85s. to 87s. 6d. ; splint coal, Allied 70s. to 
72s., neutral 85s. to 90s. ; steam coal, Allied 68s., neutral 
83s. F.o.b. Methil or Burntisland : Screened navigation, 
Allied 68s. to 70s., neutral 100s. to 105s.; unscreened 
navigation, Allied 65s. to 66s., neutral 92s. 6d. to 95s. ; 
first-class steams, Allied 70s., neutral 105s. ; third-class 
steams, Allied 66s., neutral ‘85s. “F.o.b. Leith: Best 
steams, Alliéd 68s. 6d., neutral 100s. ; secondary steams, 
Allied 67s. 6d., neutral 95s. ; screened bunker, Allied 67s., 
neutral 101s. 6d. ; unscreened bunker, Allied 6@s., neutral 


99s. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Nine Mile Point Dispute. 1 . 

THE men engaged at the Nine Mile Point colliery 
will be back at work before the end of this week. It will 
probably be a fortnight before full working order at the 
pit will be regained... The men have lost between £60,000 
and £70,000 in wages as the result of the precipitate action 


which they tcok, and their return to work without having 
perce lien de any good for themselves was inevitable 














meagre support 
of the coalfield and the result of the special coalfield con- | 


ference which was called last Friday. Although less than 
half the workmen tendered notices to terminate their 
contracts, a resolution was submitted at the conference 
that those notices should be acted upon, and that those 
workmen who had not tendered notices should be requested 
to fall into line. The result of a “‘ card” vote, however, 
was that 2063 favoured the strike and 2134 were against, 
so that there was a majority against a strike of seventy-one, 
each card representing fifty members. The question of 
a strike having been di of, a resolution was passed 
withdrawing the notices which had been served upon 
employers, and advising the Nine Mile Point workmen to 
return to work. The executive council of the Federation 
were requested to secure a satisfactory settlement of the 
ispute, but if this is not done within fourteen days a 
ot vote is to be taken upon the question of a strike in 
support of the workmen affected. 


Authorisations for Italy. 


As from the first of this month the system of 
licences for authorisation of the import of coal into Italy 
is abolished. This step has been taken with a view to 
facilitating the export of supplies to this country. It will 
be recalled that in December last the Italian Government 
issued a decree making it necessary for permits to be 
secured before coals could. be im into that 
country. Exporters here took the matter up, but 
without success, as it was contended that the action 
contributed to the establishment of a  Govern- 
ment monopoly, and, further, discrimination was 
made against exporters in this country, inasmuch. as 
Italian importers were permitted to obtain as much coal 
as they liked from America without the slightest Govern- 
ment interference or penalty. At the time South Wales 
exporters argued that the action of the Italian Govern- 
ment was inimical to that country’s interest, as it would 
result in Italy probably not getting as much coal as she 
desired, and it would appear that this view is now shared 
by the Italian Government authorities, as Cavalier Galli, 
head of the Italian Commercial Delegation in London, 
in a communication on.the subject, expresses the hope 
that the step now taken will be successful in helping the 
export of coal to Italy 


Chepstow Shipyard. 


On more than one occasion when shipbuilding 
jects have been mooted in South Wales the view has 
con expressed that trouble was bound to arise in conse- 
quence of the conditions which apply to the ship-repairing 
industry being unsuitable and unremunerative for ship- 
building yards. From all appearances a case in point has 
now arisen at the Chepstow shipyard belonging to the 
Monmouth Shipbuilding Company. On Friday last, 
after the expiration of notices, the whole of the plumbers 
ceased work, the question at issue being as to whether 
the plumbers or fitters, who are members respectively 
of the Operative Plumbers’ Society and the Amalgamated 
Society of Engineers, should fix certain work on board ships 
under construction. All efforts on the part of the Engi- 
neering and Shipbuilding Federation and conferences have 
failed to bring about a settlement. At the time that the 
present owners of the shipyard were negotiating for the 
property it was pointed out that North-East Coast con- 
ditions of working were essential to the success of the 
undertaking, and it is this fact which has caused the present 
trouble, as customs differ in the case of the two classes of 
men affected. 


**Work to Rule.” 


A conference of the members of the National 
Union of Railwaymen from the whole of South Wales and 
Monmoutkshire, at which dek-gates present represented 
10,000 members, decided on Sunday last to ina te 
a “ work to rule” policy as from Monday last. The 
resolution provided that that policy was to remain in 
operation until the demand for a minimum wage of £6 
r week is conceded. No agreement that.may be arrived 
at by the leaders is to be accepted until ratified by the men, 
and the whole of the branches in South Wales and Mon- 
mouthshire are requested to invite the executive of the 
National Union of Railwaymen to convene a national 
conference to determine upon an “ all grade ” programme. 
So far as can be ascertained, however, the work to rule 
policy has not been adopted by the rank and file, and 
work on the railways is proceeding satisfactorily and as 
per usual. 


Current Business. 


Nery dull conditions have prevaiied on the coal 
market since last week, and scarcely any business is 
i The difficulties for exporters are almost insuper- 
able. Steamers are getting turned round very slowly. 
The docks are full, and scores of vessels are in the road- 
steads. Exporters cannot either get coals released or 
have great difficulty in getting loading berths for vessels. 
At the present time Italy is most favoured in the matter 
of getting coal supplies, but the quantity allowed to be 
exported is comparatively small. Other countries are 
faring badly, and practically only through coals are for 
the moment being released for France. Home needs and 
bunkering requirements swallow up the bulk of production, 
and the allocations made: by the authorities upon the 
various colliery companies result in there being practically 
no free coal on the market. The tone of the market is 
very firm, but the amount of business passing is negligible. 
Colliery salesmen are so fully booked up they cannot sell. 
Nominally large coals are about 115s. to 120s., with through 
coals 100s. to 105s. and smalls about 90s. to 97s. 6d. 
Patent fuel makers also have full order books for some 
weeks ahead, the price of fuel being 125s. to 130s. Pit- 
wood is fairly plentiful, with prices from 60s. to 62s. 6d. 


Newport. 


Business in Monmouthshire coals for export is 
ically at a standstill, the demands upon these qualities 
or home consumption and i 


purposes being #0 
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Swansea. 


The anthracite market keeps firm. The demand 
is well maintained, and collieries are well booked up. 








Latest News from the Provinces, 





THE MIDLANDS AND STAFFORDSHIRE. 
The Burton Gun Factory Sale. 


Tre latest. news concerning the sale of the 
National Gun Factory at Burton-on-Trent is, as has been 
explained in Parliament this week, that an offer to pur- 
chase for £550,000 was made by M. Girardout, for motor 
manufacturing purposes, but the offer was not accepted. 
The Ministry of Munitions then intimated its willi 
to sell it for £600,000, and it was decided that the highest 
tender received by noon on 29th ult. should be accepted. 


and that of M. Girardot ‘‘ £576,000, or 1 per cent. in excess 
of any other tender, whichever was the higher.” The 
Ministry was advised legally that the latter offer was not 
a tender at all, and should be disregarded. The Ministry, 
therefore, accepted the tender of Messrs. Crosse and Black- 
well. 





SHEFFIELD. 


Iron, Steel and Coal. 


Restricted supplies of iron ore for the _ blast- 
furnaces and very indifferent railway transport facilities 
are still playing havoc with the pig iron market, and prices 
are all moving up. Hematite mixed numbers are now 
£14 15s. delivered, and big premiums can be secured easily 
for basic. which is much wanted, but bad to buy. Bar 
iron, which is extremely limited in make, is now 40s. 
dearer than recently at £28 10s. per ton net, and “ best ” 
is another 20s., this being the quality most buyers have 
to accept. The make of steel locally is under demand 
considerably. Regarding fuel, the advance in prices, 
which had been anticipated for the Ist inst., has been post- 
poned, but it is understood here that inland quotations 
will be raised sufficiently to allow collieries to make their 
pre-war standard of profit. Industrial concerns seem to 
be getting what they require for current consumption, 
but putting reserves on the ground is another maiter. 
Small fuels are scarce, and the demand on collieries. all 
round is heavy. Best South Yorkshire steam hards are 
29s. to 29s. 6d.; best Derbyshire, 28s. 6d. to 29s.; seconds 
27s. 6d. to 28s.; cobbles, ditto ; nuts, 27s. to 28s.; washed 
smalls, 24s. 6d. to 26s.; best hard slacks, 24s. 3d. to 24s. 9d. 
soft nutty, 23s. 6d. to 24s.; peas, 22s. to 22s. 6d.; and 
small slacks, 19s. to 20s. In house sorts branch is 33s. 
to 33s. 6d., and best Silkestone 29s. 6d. to 30s. 6d.—so far, 
less the 10s. per ton for domestic use. 





WALES AND ADJOINING COUNTIES. 


The dispute at the Monmouth Shipbuilding Com- 
pany’s yard concerning the plumbers has been séttled, and 
the men have resumed work. 


Swansea Metal Exchange. 


The tin-plate trade and the iron and steel trades 
generally are quieter. The inquiry for tin-plates e ially 
has subsided, compared with the past few months, but 
still manufacturers sre very fully booked up for practically 
the rest of the year. Values rule about 71s. to 74s. f.o.t. 
works, for the basis box. Other quotations are as follow :— 
Block tin, £342 15s. cash and £342 10s. three months; 
copper, £101 10s. cash, £104 three months ; Spanish lead, 
£40 cash, £41 10s. three months; and spelter, £46 5s. 
cash and £48 three months. 








THE INSTITUTION OF MECHANICAL ENGI- 
NEERS’ BENEVOLENT FUND. 


TxE Committee of Management desires to direct atten- 
tion to the above fund, which is available for the financial 
assistance of those who are or have been members of the 
Institution, and for the relatives or dependents of such 
persons. It is thought that possibly some who are qualified 
to receive assistance and who are in financial hardship 
owing to the demobilisation of H.M. Forces, the closing 
of the munition factories or other causes arising out of the 
war or otherwise, may not be aware of the existence of the 
fund. Forms of application for aesistance may be obtained’ 
from the hon. secretary of the Benevolent Fund, Storey’s 
Gate, Westminster, 8.W.1. Special arrangements are 
made to preserve the greatest possible secrecy in dealing 
with applications. 








THE FOUNDATION OF AN INSTITUTE OF 
PHYSICS. 


Tue need has long been felt for a corporate body 
analogous to the Institute of Chemistry which would 
représent the profession and strengthen the ition ‘of 
workers e in physics, and which would also form 
a bond between the various societies interested. To 
meet this need an Institute has been founded by the 
co-0) ion in the first instance of the Faraday Society, 
the ical Society, and the Physical Society of London, 
and the first board is constituted from representatives 
appointed by the Councils of these societies. It is hoped 
that in the course of time other societies will associate 
themselves with the Institute. Members of the Institute 
who are also members of more than one of the co-operating 

to 


The tender of Messrs. Crosse and Blackwell was £612,856, 





May 7, 1920 


_ The first president of the Institute is Sir Richard 
Glazebrook, K.C.B., F.R.8. Sir Robert , Bart., 
F.R.S., is treasurer, and Professor A. W. Porter, F.R.S., 








hono’ secretary, The other members of the board 
ate : —-Dr. H. 8. Allen, Inst. Commander T. Y. Baker, 
R.N., Professor F. J. Cheshire, C.B.E., Dr. R. 


Henrici, Dr. C. H. Lees, F.R.S., Mr. C. C. Paterson, 
O.B.E., Major C. E. 8. Phillips, Dr. E. H. Rayner, Mr. T. 
Smith, and Mr, R. 8. Whipple. 


Mr. F. S.- Spiers has been appointed secretary to the 
Institute, and furthe argh and forms of application 
for membership may be obtained from him at 10, Essex- 
street, Strand, W.C.2. ~ 








CATALOGUES. 





Bovuron anp Pavt, Limited, Norwich.—TIllustrated folder 
concerned with the B. and P. standard permanent wooden houses 
and requisites and adjuncts for use with the same, 

8. Taornety Morr anp Vines, Limited, 11, Old Queen- 
street, Westminster, London, 8.W. 1.—Illustrated leaflet dealing 
with Aero-blocks and the Aero system of building. 

Tue Foster Instrument Company, Letchworth, Herts.— 
Book No. 23, containing illustrations and particulars of the 
Foster fixed focus radiation pyrometer in its latest improved 
form. 

AUTOMATIC AND Exzorrio Furnaces, Limited, 281-3, Gray's 
Inn-road, London, W.C. 1.—Heat Treatment Bulletin, No. 18, 
Leafiet giving particulars and curves of the magnetic sclero- 


Tue Inontre Company, Limited, 11, Old Queen-street, West- 
minster, S.W. 1.—Folders and leaflets giving iculars and 
he “Tronite”” brand cements for flooring and water- 
proofing. 


Lewis AND Ty tor, Limited, 51, Gracechurch-street, London, 
E.C. Pia ng pamphlet —- aan me Equip. 
ment,” and giving particulars of the “ Gripoly”” drop stamp 
belts and belt’ clamps. 

Tae Hamwortay Enoinerrtne Company, Limited, 76, 
Victoria-street, London, 8.W. 1.—Catalogue Section A, giving 
illustrations and descriptive particulars of the firm’s paten 
oil engine and oil engine equipments. 

Tue Genera Exzorric Company, Limited, Queen Victoria- 
street, London, E.C. 4.—Installation Leafiet A. 17, giving illus- 
trations and particulars of electric plant in the power-houses and 
sub-stations of the Battersea Borough Council. 


Cuartes CHURCHILL AND Co., Limited, 9-15, Leonard-strect, 
Finsbury, London, E.C. 2.—List C.G. 2, containing an illustrated 
description of the Carson universal tool and cutter gri and 
particulars of the different kinds of work that the machine will do. 


Graraite Propvucts, Limited, 218-220, Queen’s-road, 
Battersea, London, 8.W. 8.—I}ustrated pamphlet concerning 
“ Foliac " silica- ite paints and “ Foliac ”’ finishi ints ; 
also ‘‘ Milcora ” anti-corrosive and anti-fouling compositions for 
ships’ hulls. 

Tue Sun Execrricat Company, Limited, 118-120, Charing 

London, W.C. 2.—Three little pamphlete—one in 
in French and Spanish respectively— 
They deal with the various 


English, the others 
entitled “‘ The Essential Factor.” 
uses to which electricity can be put. 
Sremzuns Bros. anp Co., Limited, Palace-place Mansions, 
Kensington-court, London, W.8.—Pamphliet A. 710, giving 
illustrations and. particulars of the firm's loud- ing marine 
ones and their accessories; also Pamphlet B. 705, giving 
an illustrated description of the firm’s electric helm indicator. 


Tue Nationat Gas Encive Company, Limited, Wellington 
Works, Ashton-under-Lyne.—Extensive and beautifully illus- 
trated catalogue giving descriptions of the National vertical fee 
engines of various sizes and types ; also of gas plants, &c. 6 
book contains a vast t ti or users of gas 
engines. 

Sturtevant Enotverrine Company, Limited, 147, Queen- 
Victoria-street, London, E.C. 4.—Catalogue No. 1014, giving 
illustrated descriptions of the firm’s Monogram ae an 
exhausting fans; and Catalogue No. 1052, devoted to steel plate 
fans of the Multivane and heavy types; galvanised sheet steel 
piping, &c. 

Pi ae Pratr AND be ty Limited, 13, ae el gH aa seer 

.C. 3.—Illustrated pamp iving partic s of ti ’s 
internal bustion | ti S for petrol and ffin from 
10 to 20 horse-power, and of rail motors and coaches for use on 
main lines, light railways, plantations, and in constructional 
works, quarries, mines, &c. 

Tae Lza Recorper Company, Limited, 28, Deansgate, 
Manchester.—Illustrated Leaflets N. 2 and W. 2, the first dealing 
with the measurement of circulating water by means of the 
“Lea” recorder and integrator, and the second with the 
measurement of flowing water by means of the same instrument 
and the V notch ; also Lists U. 1 to U. 16, giving the names of 
users of Lea recorders. 

MarsxHatt, Sons anv Co., Limited, Gainsbo: 
tion No. 1103. Ilustrated descripti 





of infor 





h.—Publica- 
of steam road 
types and sizes; also Publication No. 1104. 
Tilustrated jive catalogue of steam traction engines. 
Both publications also give particulars of the firm’s patented 
fire-box top, traction, living and sleeping wagons, water carts 
hand force pumps, &c. 

Batpwin’s Lrurrep, 3, St.'Helen’s-place, Bishopsgate, London, 
E.C. 3.—Loose leaf catalogue in binder dealing with tanks, 
troughs, and bins of various kinds and for numerous ; 


coal scuttles, pails, barrow bodies, water butts, cart A oil 
drums, * furnace pans, ii co! ted sheets, ridging, 
guttering, piping, roof lights, fencing, louvre blades and flashings, 


ventilation tubes, chimney tops cowls, &c. 


Mouscrave anv Co., Limited, St. Ann’s Ironworks, Belfast.— 
Reprint of a paper entitled “Mechanical Draught and Fuel 
Economy,” read before the Bradford Engi ing Society by 
Mr. A. F. Shillington, M.I. Mech. E. Also logue B7, dealing 
with numerous applications of fans for induced and 
draught, and of engines for driving the fans ; also a 

of fan users’ tables, which has been recently compi 

J. Hopkinson anv Co., Limited, Britannia Works, Hudders- 
field.—Well got up and illustrated, catalogue devoted to boiler 
mountings and valves. It is divided into twelve sections, of 
which the first gives information, and the second the 
firm’s standard ifications of boiler mountings; the third 
deals with safety valves ; the fourth with high and low-pressure 
valves for steam, water, &c.; the fifth with boiler feed valves, 
check valves, and injectors ; the sixth with blow-off scum valves 
poh wont the seventh with water gauges and accessories and 


fusi ; the with , and 
sateen 
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heavy a6 to absorb all supplies, 


societies will obtain a reduction of the subscri 
those societies. 





thirteenth is taken up with 



































Pe or y= ee = 






Supetevyentr ro THE ENGINEER, May 7, 1920] 


UNIVERSAL MEMyR 







SOCIETE GENEVOISE DINSTRUY pHY 












SSC — a TS 



























~ 
= 
eS 
| — 
— 
| 
| 
| 4 
a 
“a 
Y. —_ — 
Sad — 





¥ 
| Fig. I. Sectional Elevation and End \; 


! 


, RN Sa 



























































































































































Fig. 3. Measuring Pitch and Angle of a Thread. 
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Fig.2. Micrometer Headstock 
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Fig.4. Measuring Full Core and Effective Diameters of a Thread 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


The ‘Railwaymen’s Strike. 


BaRELY two months after the previous strike the 
railwaymen, this time in agreement with the Confédération 
Générale du Travail, decided to d the services on 
all the lines on May Ist and to remain out on strike until 
they had obtained sati8faction over the nationalisation of 
the railways. ‘The movement is avowedly political and is 
therefore extremely unpopular, and is objected to by a 
large section of the railwaymen, who have formed them- 
selves into an independent union with a view of — 
the influence of the extremist minority, and it is believed 
that asufficient number of men will be available to ensure a 
fairly regular service of trains. On the first day of the 
strike the service does not seem to have been seriously 
disturbed, at least on some of the lines, although on the 
Orleans and the Paris, Lyons and Mediterranean Railways 
only a small number of trains were running. The Govern- 
ment has taken strong measures to protect the liberty of 
those who remain at their gee and has expressed its 
determination to enforce the law that renders engine 
drivers liable to long terms of imprisonment in the event 
of their abandoning trains before reaching their destina- 
tions. The failure of the strike appears inevitable, and 
though it may cause inconvenience while it lasts, the result 
may be utterly to discredit the revolutionary element 
which is trying to make use of the railwaymen to attain 
its own ends, , 

Strike Effects, 

At a time when the railwaymen are endeavouring 
to disorganise a public service the Minister of Finance has 
published a statement showing the disastrous effects of 
the strike which took place at the end of February. He 
gives the number of wagons loaded per week before the 
strike and the number loaded during the strike and after- 
wards, from which it aj that incalculable harm was 
done to the interests of the devastated regions as well as 
to the agricultural industry, to the extent that the forth- 
coming crops are expected to suffer seriously from the 
inability of agriculturists to obtain the necessary supplies 
of fertilising ingredients, On the railways on which the 
strike was jal the delays in delivering goods were only 
made up for three weeks afterwards, while in the case 
of the Paris, Lyons and Mediterranean Railway it is 
expected that the arrears will not be cleared up within 
five months. The Minister insists upon the disastrous 
effects of these strikes from a national point of view, and 
affirms that their recurrence must be prevented by an 
absolute prohibition of strikes in public services, with 
exemplary punishment for those who are held responsible. 
This would seem to suggest that the Government is deter- 
mined to put into force, if necessary, the recent legislation 
on compulsory arbitration. After the experience of the 
last strike elaborate measures have been taken to ensure 
a sufficient number of men for maintaining the service, 
although this is not done without occasional friction. 
Students from the engineering colleges are serving an 
apprenticeship as locomotive drivers, and at Rennes last 
week the railwaymen left work as a protest against the 
presence of a number of students in the locomotive sheds. 


Prohibited Imports. 


The placing of close upon 200 articles upon the 
list of prohibited imports does not appear to be an effective 
way of dealing with the problem of an adverse exchange 
rate, but the Government nevertheless argues that if 
people cannot be induced to refrain from spending large 
sums of money upon foreign articles that may be easily 
pre aie with they must be made to keep their money 
at home under compulsion. Fortunately, the list includes 
few items interesting the engineering industries. Certain 
high-class hardwares are banned, and so are motor cars, 
which will prove disastrous to a body of importers 
and will affect many makers of high-grade cars who have 
been doing an increasing business in France. The number 
of expensive British cars now owned in this country is 
peculiarly suggestive of the readiness with which a certain 
section of French buyers will pay considerable sums in 
order to procure the best, for at the present rate of exchange 
the cost of a leading make of British car is very high 
indeed. The effect of this prohibition will be to enhance 
still further the value of these cars and seriously restrict 
the opportunities of the public to purchase the cheaper 
types of vehicles which, ite the exchange, are often of 
much better value than French vehicles selling at the 
same . The interdiction ensures a monopoly for the 
French automobile firms which are even now quite unable 
to supply the demand, and the only result will be an 
increase agp without an appreciable augmentation of 
output. production of cars cannot be intensified 
owing to the scarcity of raw material, and many small 
firms are unable to turn out sufficient vehicles through the 
difficulty of procuring engines. The result must be neces- 
sarily the same with the many other articles for which 
French makers have now secured absolute protection. 
If the prohibition assisted in bringing about a balance of 
trade it might be justified, and there would be some hope 
of its favourably influencing the exchange rate, but the 
total value of the articles on the list is comparatively 
small, and it is feared that the only effect will be to disturb 
many of the trades which nd largely: upon the custom 
of foreign visitors and possibly to provoke retaliation from 
other countries. The new measure is being received with 
more uneasiness than approval. British firms should be 
careful not to send to ce goods included in the pro- 
hibited list ; otherwise they may be confiscated and sold. 
Foreign Trade. 

: It is evident that the exc rate can be 
improved not so much by restricting foreign purchases as 
by largely increasing the exports and improving internal 
finances by the carrying out of a sane policy of economical 
development.# Despite the difficulties that manufacturers 
have to overcome in France, they have already succeeded 
in reducing the discrepancy between the values of imports 





and exports, and if the rate of proszess observable since | The 
the inni Gh ik soa ae soddian Ween 4 aecy 
hope of trade will be arrived at within a | °°" 
com ively early period. ing the first three months 
of the year, for instance, the value of imports was 


estimated at 7767 million francs, ting an increase 
of 1424 million francs as com with the first quarter 
of last year. The whole of this increase was practically 
due to raw material and foodstuffs. _The exports, on the 
other hand, were valued at 3383 million francs, an augmen- 
tation of 2203 million francs, of which manufactured articles 
accounted for 1234 million frances. Seeing that the exports 
have trebled there is. no reason to be alarmed at the 
situation, and it would have been far better to allow the 
foreign business to develop normally rather than to im 
restrictions which may possibly have the effect of checki 
this growth of the export trade. 
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TURBINE MACHINERY. 


140,666. June 1lth, 1919.—Drappracm Joints, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C. 4. 

Iw order to permit the diaphragms of steam turbines to expand 
and contract under the influence of changes in temperature they 
are attached to the casing, according to this invention, by means 
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of flexible rings working in conjunction with other :ings making 
steam-tight sliding joints with the casing. The drawings show 
various alternative designs, in each of which the flexible part is 
marked A.— April lst, 1920. 


INTERNAL COMBUSTION ENGINES. . 


140,651. May 22nd, 1919.—Pistons, A. J. Rath, Crown Motor 
Works, Cotati, Acton, London, W. 
This piston is comprised of two quite distinct parts. There is 
the piston proper A and a te slipper B to take the side 
thrust of the conriecting-rod. The slipper is securely attached 
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» but the piston is loose and can thus adjust 
to the cylinder. The tion of the two 
helps to keep the slipper cool.—April 1920, 

24th, 1919.—Spargine Puvos, E. F. 
, 8. E. Grubb, and T. E. Nankivell, all of 19/20, High- 
Shoreditch, London, E.1L pe 











metatlic rings which are pressed into the interior of the shell 
of the fitting, thereby securing the centre stem firmly in position. 
Two alternative designs of the sparking plug are shown in the 
drawings.—April 1st, 1920. 


DYNAMOS AND MOTORS. 


140,554. February 8th, 1919.—Srarrine anp SyNCHRONISING 
or Syncuronovs DyNnamo-ELEctTRIc Macuines, R. E. 
Grime and Mather and Platt, Limited, both of Park Works, 
Newton Heath, Manchester. 

This specification relates more particularly to the starting 
and sync’ ising of rotary converters and synchronous motors. 
The object of the invention is to secure that the operation of 
starting and synchronising is quick and certain and is not accom- 
panied by any phenomena of instability. The primary winding 
of the starting motor is furnished, as shown in the drawing, with 
a tapping on each phase windi Suitable switchgear 1s pro- 
vided so that the whole of each phase winding is in circuit 
during the starting period, and a portion of each phase winding 
is cut out of circuit when at or near full speed. In this manner, 
it is claimed, the forces tending to bring into synchronism and 
maintain in synchronism the synchronous machine are con- 
siderably increased, whilst the ditions y for satis- 
factory starting are provided. Alternatively, instead of arranging 


ey = the phases of the starting motor stator ra 
P winding is arranged in two or more sections. 
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two or more sections of each phase winding are connected in 
series during the starting Yao and are connected in paralle! 
when at or near full speed. In a further alternative the windings of 
the starting motor are star-connected during the starting period, 
and by means of suitable switchgear are delta-conn when 
approaching full speed. In still another alternative, applicable 
in cases where current for the synchronous machine is supplied 
from @ transformer or generator, tappings are provided on the 
transformer or generator windings so that during -the starting 
period a voltage less than the normal working voltage of the 
synch hine is applied to the starting motor and the 
synchronous machine, 


and when approaching full speed the full 
working voltage is applied. By so designing the starting motor 
that it provides the conditions for 





tisfactory starting 
y : 
corresponding to the reduced voltage, then when the full working 
voltage is applied as described the forces tending to bring into 
synchronism and maintain in synchronism the synchronous 
machine are considerably increased.—April Ist, 1920. 





TELEGRAPHS AND TELEPHONES. 


140,538. January 17th, 1919 —Wmnstzss _ Tnaws2issiox 
Systems, C. 8. Franklin, Marconi House, Strand, London , 
W.C. 2. 

It is known that if oscillations of a predetermined phase are 
maintained in a number of itting aerials a at 
distances which are a considerable proportion of the wave length 


very useful particularly directional, can be obtained from 
the For instance, if oscillations of the same intensity 
and are maintained in two aerials spaced apart a half-wave 
length the system radiates ly in the-direction at right 


angles to the line between aerials*and{not‘at all in the 





to sparking pl as used for effecti 
charge of ixterast edesbustion engines. 


direction of this line ; if, however, the oscillations maintained in 
the two aerials spaced apart as above are of equal intensity and 
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THE ENGINEER 


May 7, 1920 








opposite in phase, then the radiation is most powerful in the 
direction of the line joining the aerials and zero in the direction 
at right angles. Again, if oscillations of equal intensity and 
having a phase difference of 90 deg. are set up in two aerials 
epaced apart a quarter wave length, the radiation is a maximum 
in one direction of the line joining the two aerials and zero in 
the opposite direction. By combining a number of spaced aerials 
which may be either of the directional or non-directional type, 
and controlling the oscillations in them, a variety of useful effects 
can be obtained. A system of spaced aerials may be supplied 
from a central oscillation generator, such as a single or multi- 
phase alternator, an arc or a thermionic oscillation valve, the 
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oscillation being conveyed to the aerials by circuits comprised 
of parallel wires properly arranged. Such a system, however, 
is hable to be inefficient owing to the losses in the conveying 
circuits. According to the present invention, each of the aerials 
of a system is provided with an oscillation generator of the three- 
element thermionic type, power being preferably supplied to 
each generator from some common source. The frequency of 
each generator is controlled from a central independent generator, 
the oscillations of which are led to the grid circuits of all the 
generators coupled to the aerials so as to control the frequency 
and phase therein.—A pril Ist, 1920. 


PUMPING AND BLOWING MACHINERY. 


140,664. June 7th, 1919.— Dovsie Inet Fans, R. Jardine, 
333, Upton-lane, Forest Gate, London, E.7, and P. T. J. 
Estler, E. P. B. Estler, and H. P. C. Estler, trading as Estler 
Brothers, South Molton-road, Victoria Docks, London, E. 16. 

The idea of this invention is to minimise the losses caused by 
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eddying in double inlet centrifugal fans. for this purpose a 
diaphragm A is arranged in the casing opposite the centre of the 
fan and continued right round the periphery.—April Ist, 1920. 


MOTOR CARS AND ROAD TRAFFIC. 


140.600, April lst, 1919.—Moror Cycre StartinG Gear, J. C. 
Harris, 20, Amesbury-road, Moseley, Birmingham. 

The spur gear wheel A is fixed fast to the main spindle of the 
gear-box, to which is attached the clutch mechanism and chain 
wheel receiving power from the engine. A larger gear wheel B 
is always in mesh with the spur gear wheel A. The wheel B 
runs on a secondary shaft C. The crank D is secured to the 
shaft C, on which is mounted the sliding ratchet dise E, which in 
turn conveys motion to the large gear wheel B to start up the 
engine. The shaft C is splined and provided with a shoulder F to 
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act as a stop for the spring G. The ratchet disc E is slotted to 
slide on the splined portion of the Spindle C. The ratchet dise E 
has two oval holes on opposite sides—see Fig. 2—bevelled off 
at the back to make the disc rise easily over the spring plungers 
M M set in the bushes in the gear-box casing, with hich the 


holes register. The spring piungers M M project through the 
holes in the ratchet dise when the ratchets are out’of, contact. 
The ratchet teeth are cut on the inner sides of both the large 
gear wheel B and the sliding ratchet dise C- The spring G always 


holds the ratchet faces apart out of contact when pg MM 
are opposite the holes in the disc. When the crank D is pushed 
downward the ratchet disc E is revolved, the holes in the ratchet 
dise glide over the spring plungers MM, which immediately 
force the ratchet faces into contact, conveying the movement 
to the large gear wheel thence through the gear wheel A to the 

ine. When the pedal reaches the bottom of the stroke the 
holes in the ratchet disc, coming into register again with the 
spring Frere MM, renders them ineffective, and the inner 
spring G automatically forces the ratchets apart and out of con- 
tact and a spririg L returns the crank to the starting position.— 
April lst, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


140,654. May 23rd, 1919.—-Hacksaw Bangs, The Patent File 
and Tool Company, Limited, 165, Queen Victoria-street, 
London, and H. Edmunds, Moulsecombe-place, Brighton. 

In this hacksaw blade the teeth are made after the fashion vo: 
the teeth on a Dreadnought file, as shown in the enlarged view. 
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A number of blank blades is assembled in a clamp, as shown, 
and the teeth cut in a bunch. The holes are punched in the ends 
and the teeth set individually.—April Ist, 1920. 


MISCELLANEOUS. 


140,661. May 29th, 1919.—Execrric Corts, B. Ames and P. J. 
Gillinson, both of Lowell, Middlesex, Massachusetts, U.S.A. 
This specification describes a method of winding and insulat- 
ing electric coils. In building up the coil the inner layer of 
insulation B is first applied to the core A; the first layer of 
insulation C C is then applied ; the first layer of windings is then 
wound around the first layer of insulation ; the second layer of 
insulation is then placed around the first layer of windings, and 
so on. The folded ends of each layer of insulation serve as 
guides to restrict the winding to the space between the folded 
ends in winding the coil, and after the coil is completed the folded 
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ends of the layers of insulation support each other and afford a 
coil which is firm and rigid at the ends as well as throughout the 
central portion. The folded ends of the insulation material pre- 
vent the windings from sliding off at the ends of the coil both 
during the process of winding and after the coil is completed. 
These ends also insulate the spaces between successive layers 
so as practically to eliminate the danger of sparking between 
the successive layers of windings and between the windings and 
the core or other metallic part. After the core is completed it is 
preferably dipped in varnish, so that the ends of the coil are 
effectively sealed.—A pril 1st, 1920. 








LAUNCHES AND TRIAL TRIPS. 


Sazsor; built by Earle’s Shipbuilding and Engineering Com- 
pany, Limited ; to the order of Royal Mail Steam Packet Com- 
pany; dimensions, length 400ft., breadth 52ft., depth 31ft.; 
engines, triple-expansion, 27in., 44in. and 73in. by 48in. stroke ; 
constructed by the builders ; trial trip, Monday, April 19th. 


DORSETSHIRE, twin-serew motor ship ; built by Harland and 
Wolff, Limited ; to the order of Bibby Line, of Liverpool ; 
dimensions, length 450ft., breadth 57ft.; 7500 gross tonnage ; 
engines, Diesel, two sets of the four-stroke cycle type, each set 
having six cylinders constructed on the Burmeister and Wain 
system ; launch, Thursday, April 22nd. 


GaARBETA ; built by Wm. Gray and Co. (1918), Limited ; to 
the order of the British India Steam Navigation Company, 
Limited ; dimensions, length 400ft., breadth 52ft. 3in., depth 
moulded 3lft.; to carry 8200 tons; engines, triple-expansion, 
27in., 44in. and 73in. by 48in. stroke, pressure 1801b.; con- 
structed by the builders ; launch, Tuesday, April 13th. 


CoastinG Steamship; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Pile and Co.; dimensions, 
length 157ft. 2in., width 26ft., depth moulded 13ft.; to carry 
750 tons deadweight; engines, triple-expansion, pressure 
180 lb. per square inch under natural draught ; constructed by 
Wm. Beardmore and Co., Limited ; launch, Wednesday, Apri] 
21st. 


CorpILteRA, for carrying chilled or frozen meat; built by 
Short Brothers ; to the order of John Black and Co., Limited ; 
dimensions, length 435ft., breadth 54ft. 10in., depth moulded 
38ft. 3in.; set of Parsons’ turbines with double reduction gearing ; 
four large boilers working at a pressure of 200 lb., fitted with 
superheater and forced draught ; constructed by North-Eastern 
Marine Engineering Company ; launch, Monday, April 19th. 


s 
Garmvuta, “B” type standard cargo steamer; built by 
Palmer’s Shipbuilding and Iron Company, Limited ; to the order 
of Shipping Controller and taken over by the British India 
Steam Navigation Company ; dimensions, length 400ft., breadth 
52ft., depth moulded 3lft.; to carry 8200: tons deadweight ; 
engines, triple-expansion, 27in., 44in, and 73in. by 48in. stroke, 





Forthcoming Engagements, 





TO-DAY. 


Junior Institution oF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. * Pulverised Fuel,” by Mr. J. G. McBryde. 
7.30 p.m. 


SATURDAY, MAY 8ra. 


AssOcIATION OF ENGINEERS-IN-CHARGE.—Holborn Restau- 
rant. Twentieth annual dinner. 6 p.m. 


INSTITUTION OF MUNICIPAL AND County ENGINEERS.—Insti- 
tution meeting in the South Wales district, at Cardiff. Visits 
to Lilwynon, Cantreff and Beacons reservoirs. Leave Cardiff 
City Hall at 9.15 a.m. 


TUES DAY, MAY lira. 


Tue ILLuminaTING ENGINEERING Soctery. —Royal Society 
of Arts, John-street, Adelphi, W.C.2. Annual meeting. 
8.15 p.m. 


WEDNESDAY, MAY 12ru. 


Royat AERONAUTICAL Soorety.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Paper, “‘ Notes on Flying Boats,” 
by Major Linton Hope, 8 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. ‘‘ Rolls of Honour,” by Mr. Grailey Hewitt. 


4.30 p.m. 
THURSDAY, MAY I3ra. 
InstITUTION OF ELECTRICAL ENGINEERS.—lInstitution of Civil 


Engineers, Great George-street, Westminster, 8.W.1. “ Per- 
manent Magnets in Theory and Practice,” by Mr. S. Evershed. 


6 p.m. 


__ FRIDAY, MAY ldra. 


Iron AnD Sreet Instirure.—Mappin Hall, Sheffield. 
Adjourned annual meeting. (For programme, see page 348 in 
issue of April 2nd.) 3 p.m. 

Juntor INSTITUTION OF ENGINEERS.—39, Victoria-street, 
8.W. 1. Discussion on “‘ Business Aspect of the Peace Treaty,”’ 
to be opened by the Hon. H. Fletcher Moulton. 7.30 p.m. 


Tue InstiruTiIon OF AvTOMOBILE ENGINEERS. — Technical 
Institute, Coventry. Last ordinary general meeting. Paper : 
“Cast Iron in Relation to the Automobile Industry,” by Mr. 
J. E. Hurst. 7.30 p.m. 

Roya SantTary InstiruTe.—Council Chamber, Town Hall, 
Searborough. Discussion: “ Inconsistencies in Personal and 
Communal Hygiene,” to be opened by Mr. J. R. Kaye. 7.30 p.m. 


THURSDAY, MAY 20ru. 


INstTITUTION OF ELecTRICAL ENGINEERS.—lInstitution of Civil 
Engineers, Great George-street, Westminster, 8S.W. 1. Annual 
general meeting. 5.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

We are asked to announce that the business of artesian well 
and waterworks engineers and contractors, which has been 
carried on by Messrs. Le Grand and Sutcliff for over forty years, 
has now been acquired by Le Grand, Sutcliff and Gell, Limited 
which will continue the business as hitherto at 133, Bunhill-row, 
London, E.C, 1. 








Roya Instirution.—The annual meeting of the members 
of the Royal Institution was held on Saturday afternoon, 
May Ist, Sir James Crichton-Browne, Treasurer and Vice- 
President, in the chair. The annual report of the Committee 
of Visitors for the year 1919, testifying to the continued pros- 
perity and efficient management of the Institution, was read 
and adopted, and the report of the Davy-Faraday Research 
Laboratory Committee was also read. Sixty-four new members 
were elected during the year and sixty-two lectures and nineteen 
evening discourses were delivered. The books and oe owe 
presented amounted to 193 volumes, making, with 399 volumes 

-including periodicals bound—purchased by the managers, 
a total of 592 volumes added to the library during the year. 
Thanks were voted to the President, treasurer, and secretary, 
to the Committees of Managers and Visitors, and to the professors 
for their valuable services to the Institution during the past 
year. The following gentlemen were unanimously ome as 
officers for the ensuing year :—President, the Duke of North- 
umberland ; treasurer, Sir James Crichton-Browne ; secretary, 
Colonel Edmond H. Hills; managers, Dr. Horace T. Brown, 
Mr. J. H. Balfour Browne, Mr. John Y. Buchanan, Mr. W. K. 
Burdett-Coutts, Sir James J. Dobbie, Dr. J. Dundas Grant, 
Dr. Donald W. C. Hood, the Earl Iveagh, Mr. H. R. Kempe 
Sir Ernest Moon, the Hon. Sir Charles Parsons, Sir James Reid, 
Bart., Sir Ernest Rutherford, Mr. C. Scott-Dickson, Sir Henry 
Wood. Visitors :—Sir Hugh Bell, Bart., Sir William H. Bennett, 
Mr. W. R. Bousfield, Mr. John G. Bristow, Mr. Frank Clowes, 
Mr. Montague Ellis, Mr. W. E. Lawson Johnston, Mr. John R. 
Leeson, Mr. Thomas Bell Lightfoot, Mr. F. K. McClean, Mr. Wil- 
liam Smith Norman, Mr. Hugh Munro Ross, Mr. Joseph Shaw, 
Mr. Thomas H. Sowerby, and Sir Almroth Wright. 


Tue InstiroTion or Civit ENnoiIneers.—At the annua! 
general meeting of the Institution of Civil Engineers held on 
Tuesday, April 27th, the result of the ballot for the election of 
officers for the year 4920-1921 was declared as follows :— 
President, Mr. John A. Brodie, tavernov 3 vice-presidents, 
Mr. W. B. Worthington, London ; Dr. . H. Maw, London ; 
Mr. Charles L. Morgan, London; Mr. Basil Mott, London. 
Other members of Council: Mr. E. A. 8. Bell, India ; Dr. C. C. 
Carpenter, London; Colonel R. E. B. Crompton, London ; 
Mr. Maurice Deacon, Matlock; Sir Archibald Denny, Bart., 
Dumbarton ; Sir William H. Ellis, Sheffield ; Mr. Albert Gordon, 
Dublin ; Mr. W: W. Grierson, London; Sir Robert A. Hadfield, 
Bart., F.R.S., London; Sir Brodie H. Henderson, London ; 
Mr. E. P. Hill, London; Mr. G. W. Humphreys, London ; 
Mr. Summers Hunter, Tynemouth ; Mr. H. G. Kelley, Canada ; 
Mr. C. R. 8. Kirkpatrick, London; Mr. James rchbanks, 
New Zealand; Mr. H. H. G. Mitchell, India ; Engineer Vice- 
Admiral Sir Henry J. Oram, F.R.S., Rudgwick ; Mr. Frederick 
Palmer, London ; Captain H. Riall Sankey, R.E. (ret.), London ; 
Sir John F. C. Snell, London; Mr. W. A. P. Tait, Edinburgh ; 
Mr. A. M. Tippett, South Africa; Mr. E, F. C. Trench, M.A., 
B.A.I., London ; Professor W. H. Warren, Australia ; Sir Alfred 
F. Yarrow, Bart., Hindhead. This Council will take office on the 
first Tuesday in November, 1920. The Council of the Institution 
has made the following awards for papers read and discussed 
during the session 1919-1920 :—Telford Gold Medals and Telford 
Premiums to Mr. David Lyell, London; Mr. J. K. Robertson, 
London; and Major-General Sir Gerard M. Heath, R.E., 
London. A George Stephenson Gold Medal and a Telford 
Premium to Mr. eo F. Wilson, London. A Watt Gold 
Medal and a Telford Premium to Mr, P. M. Crosthwaite, London. 
Telford Premiums te Major E. O. Henrici, R.E., London ; 
Sir Francis J. E. Spring, London ; Mr. F. O. Stanford, London ; 
Mr. James Mitchell, Hursley ; Mr. J. W. Sandeman, Neweastle- 
on-Tyne: and Mr. A. R. Fulton, Dundee. The awards for 
papers published in the ‘‘ Proceedings” without discussion will be 





ressure 180 lb.; fitted Howden’s forced draught ; constructed 
. the builders ; launch, Tuesday, April 20th. 
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PUBLIC NOTICES 


ana A ssistant Engineer Re- 
aru oY = GOVERNMENT 
EAST FRICA PROTEC. 

TO ORATE. for the PUBLIC WORKS DE- 
PARTMENT for one tour of 20-30 months’ service 
with prospect of permanency. Salary £300-£15-£400 
per annum, with a war bonus of £60 per annum. Free 
quarters and first-class passages provided. Liberal 
jeave in England after each tour. Candidates, who 
must be under 30, single, and associate members of the 
Institution of Civil Engineers or have passed some 
examination qualifying for admission as such, and 
possess some practical experience on civil engineering 
works, should apply at once, in writing, giving age 
and brief details of experience, to the aa 
AGENTS FOR THE od eg 4, Millbank, 
Jondon, 8.W. 1, quoting M/E.A.P. 9794. Applicants 
must have served in some branch a His Majesty’s 
Forces during the late war, unless satisfactory 
reasons for not having done so can be furnished. 5017 


for two tours of 12 months’ service, with 


possibie permanency. Salary £300-£10-£350 and a 
war bonus of £120 a year. The question of increasing 
the salaries of Nigerian Government officials on the 
withdrawal of the war bonus is at present under con- 
sideration. Free single quarters and _ first-class 
passages. beral leave in England on full salary.— 
Candidates, age 22-35, who have had experience as 
Civil Engineers on Railway Maintenance, should 
apply in writing not later than a week from the date 
of this advertisement, giving brief details xs age and 
experience. to the CROW AGENTS FOR THE 
COLONIES, 4, Millbank, Telia, 8.W. er quoting 
M/Nigeria 9442. Candidates must have served in 
some branch of His Majesty’s Forces during the late 
war, unless satisfactory reasons for not doing + 


be furnished. 

£8 ek of the FEDERATED MALAY 
TES for service in the PUBLIC 
WORKS DEPARTMENT. for three years, with 
possible permanency. Salary 350 dollars per month, 
rising by 10 dollars annually to 450 dollars per 
month, with a temporary war bonus of 10 per cent. 
(The sterling value of the dollar is at present fixed by 
the Government at 2s. 4d.) Free first-class passages. 
—Candidates, single, 23-33, who must be fully 
trained Engineering Draughtsmen, with at least 
5 years’ experience in the office of a practising Civil 
Engineer (a& Diploma or Degree -of Engineering or 
Science will be accepted in lieu of longer experience), 
eapable of Making Calculations for Structural Steel- 
work in Bridges, Buildings, &c., should apply at once, 
by letter, giving age and brief details - cayerienes. to 
the CROWN AGENTS FOR THE ONIES, 4, 
Millbank, London, 8.W.1, quoting MFM S$. 9520. 
Candidates must haye served in some branch of His 
Majesty’s Forces during the late war unless satis- 
factory reasons for not having done so can be 


furnished. 5091 
ie FE Qu ae” by the GOVERNMENT of the 
FEDERATED MALAY STATES, for two 
years’ service, with possible extension. Salary 400 
dollars per month, with a temporary war bonus of 
10 per cent. and a field gliowsiies of 60 dollars per 
month on Survey or 50 doll r month on Con- 
struction. (The sterling val the dollar is at 
present fixed by the Govern “at 2s. 4d.) Free 
quarters and passages provided.—Candidates, 25-45, 
preferably single, who must be fully qualified Rail- 
way Engineers, able to Survey, aoe _ Prepare 
Plans, should apply at once writing to the 
CROWN AGENTS FOR THE COLONIES. 4, Mill- 
bank, London, §.W.1, quoting M/F.M.S. 9761. 
Applicants must have served in some branch of H.M. 
Porces during the late war, unless satisfactory reasons 
for not doing so can be furnished. 5089 


Fxecutive Engineers, 
Grade III., PUBLIC WORKS DE.- 
PARTMENT, RE QUIRED by the GOV- 


ERNMENT of the GOLD CO AST, for two 
tours, each of 12 months’ service, with possible per- 
manency. Salary £350-£10-£400, with a war bonus 
of £170 a year. The question of increasing the 
salaries of Gold Coast Government officials on the 
withdrawal of the war bonus is at present under con- 
sideration. Free single quarters and first-class 
passaxes. Liberal leave in England on full salary.— 
Candidates, age 23-35, who have had practical and 
general experience as Civil Engineers, should apply 
at once in writing, giving brief details of age and 
experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, S.W.1, quoting 
M/Gold Coast 9340. Candidates must have served in 
some branch of H.M. Forces during the late war, 
unless satisfactory reasons for not doing so can be 

5093 


furnished. 
8 QUIRED by the GOVERNMENT of 
Pp NIGERIA for the PUBLIC WORKS DE- 
ARTMENT, for two tours, each of 12 months, with 
possible permanency, Salary £440 per annum, rising 
to £500 by annual increments of £12. Quarters free 
# Tent and free passages. Liberal leave in England on 
‘ull salary. Candidates, age 25 to 40, should have 
-r i in some branch of His Majesty’s Forces during 
the late war, unless their reasons for a doing so are 
yy satisfactory, and should have h experience 
on the Construction of Macadamised Roads, Bridges 
a. Brickwork Reinforced Concrete, or Steel and the 
sighs and Drainage Work connected therewith. 
ey should be able to locate and set out Roads in 
: wn or country in accordance with plans and 
meres and to keep accounts of expenditure thereon. 
ti poly at once by letter, stating age and full par- 
THE ek of experience, to.the CROWN AGENTS. FOR 
NIES, 4, Millbank, London, yh ES 


quoting M/seae 
oremen of Works Re- 


QUIRED by the GOVERNMENT 

OF NIGERIA for the PUBLIC W 
ARTMENT, eet 
Salary £440 


Ra janaual ot 7 A of 
and free passages a, 
eve i England on’ fall salary. Candidates, age 
HM. Foro who should have served in some branch of 
for riot ah rces during the late war, unless their reasons 
a oing 80 are entirely satisfactory, should have 
oF Ma; an apprenticeship as Carpenters, Bricklayers 
Build; sons, and have had experience as Genera. 
pain Foremen or Clerks of Works, and able to 
work on the ground from working drawings 











ssistant Engineers, 3rd 
Grade, REQUIRED for the NI- 
GERIAN GOVERNMENT RAILWAYS 





Epgineering Draughtsman 


REQUIRED by the GOVERN. 





Engineer Surveyors for 
RAILWAY CONSTRUCTION  RE- 
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ROAD CONSTRUCTION RE- 
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MINISTRY OF SHIPPING. 
For Sale, 


SS. “HOPPER No. 6.” 


About 829 gross tons. 

Built by Messrs. Fleming and Ferguson, 
Paisley, in 1903. 

Dimensions, 200ft. B.P. by 35ft. 
15ft. a moulded depth. 

E win-screw triple-expansion, l5in. by 
24in. Dy $9in. by 24in. stroke. 

Boilers, two 8.E., 13ft. —_ by 10ft. Igng. 

Heating surface, 2968 tt. 

Working pressure, 160° 1b. per sq. inch. - 

Machinery arranged aft. 

The vessel has been —— rg carrying oil in 
bulk and will carry about 900 to 

For further pa coir 

—— . F SHIP 


Ltd., 
moulded by 


cag PURCHASE, 
Ministry of Shipping, 
4937 St. James’ Park, S.W. 1. 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
{PLANT AND MACHINERY SECTION). 


For Sale by Public Tender 


GASHOLDERS & TANKS, 


H.M. AIRSHIP STATION, LONGSIDE. 
TWO STEEL GASHOLDERS, each 250,000 cub. feet 
spiral guided: inner lift, 
oe lift. 71ft. by 22ft.; 


view. and form of Tender 
apon application to the CONTROLLER (D.B.1.¢), 
Plant and Machinery Section, Charing Cross Buildings, 
Embankment, W.C. 2 


Tenders to be completed and returned not later than 


y. 
particulars of other Government 
property hat = see “* SURPLUS,” price 3d. at a'l 





PUBLIO NOTICES 


PUBLIC NOTICES 





Junior Mechanical Engi- 
NEERS REQUIRED by the GOV- 
ERNMENT OF THE GOLD COAST for the 
MECHANICAL TRANSPORT SERVICE for 
two tours each of twelve months’ service, with possible 
permanency. Salary £400 and a war bonus of £170 
a year. The question of increasing the salaries of Gold 
Coast Government officials on the withdrawal of the 
war bonus ig at present under consideration. Free 
single quarters and first-class passages. Liberal leave 
in England on full salary. 
Candidates, age 25-40, who are members or associate 
members of the Institution of Mechanical Engineers or 








who hold a Board of Trade certificate and who have had 
good practical training and general experience in engi- 
neering workshops and in the erection, maintenance, 
and repair of motor cars, oil engines, igerating 
machinery, and, if possible, gas producer plant, should 
apply at once in writing, giv a brief details of age and 
experience, to the CROWN AGEN s FOR THE 

COLONIES, 4, Millbank, London, 8.W.1. Candidates 

must have served in some branch of iis Majeaty’s 

Forces during the late war, —— satisfactory reasons 

for not doing so can be furnis 5018 
Royal Aur Force. 

j CLERKS and SKILLED TRADES- 
MEN REQUIRED. Pay 3s. to 5s. 6d. 
on joining, rising to 18s. per day. Age 

18 to 28 and for ex-Service men 18 to 38. A limited 

number of YOUNG MEN (age 18 to 23) ALSO RE- 

QUIRED for training as Wireless Coenen —For 

conditions of service, separation allowance call 

or write to INSPECTOR OF RECRUITING. “Royal 

Air Force, 4, Henrietta-street, Covent Garden, W.C. 2. 

4097 
Royal Corps of Naval 
CONSTRUCTORS 
-.. eee 
re POSTS as PROBATIONARY 
ASSISTANT. CONSTRUCTOR will be held 
at the R.N. College, Greenwich, in JUNE next. 
B regulations and full particulars of the salary, 
ospects of promotion, &c., may be obtained from 
the | SECRETARY (C.E.), Admiralty, S.W. 1, to whom 
intending candidates must submit their names and full 
particulars of their educational and technical — 
and practical experience not later than 17th May 
PRIVATE STUDENTS OF NAVAL 
ARCHITECTURE. 
In conjunction with the above Examination, there 


will be a JIFYING EXAMINATION for the 

ISSION of PRIVATE STUDENTS of NAVAL 
LS gaa ead E to the Royal Naval College, Green- 
wic’ 


Applications for the regulations, &c., should 
be made as in the case the Examinations for the 
post eam Probationary assistant Constructors (see 
a 

Private Students are pesetecd to pay a fee “ ae a 
session whilst at_the College, 


noe Indian Railway Com- 


PANY, LIMIT: 
and from the 15th MAY, 1930, the OFFICES 


MP. ae 
91, YORK-STREET, WESTMINSTER, 8.W. 1, 
to which all communications should be addressed 


par (Signed) NEVILLE PRIESTLEY 
£0 2 ’ 
- 5059 Managing Disvstor 





Reconstruction Reinforce- 


MENT. 
ENGINEERS are INVITED to APPLY for PAR- 
TICULARS of the WALKER-WESTON REIN 
FORCEMENT, which offers scientific and economic 
advantages over all existing. types. The Walker’ 
Weston System is the Port of London 
Authority on its vast schemes of construction, with 
highly satisfactory results. Agents wanted in several 


districts. 
HE WALKER-WESTON CO., Ltd, 
,» Wormwood-street, 





5027 





iid to keep the necessary 
accounts of expendit 
Rann A_ knowledge of Structural Ironwork tor 
letter. stating ‘age a full pestioulars of experience sad 
OWN AGENTS FOR THE COLONIE 
‘ ace London, 8. W. 1, quoting M.950, as 


London, E,C, 2. 


o. BB = 


MINISTRY OF SHIPPING. 


Fo Sale to British, Allied, and 


NEUTRAL SUBJECTS, 


THE STEEL PADDLE 
STEAMER “LEOPOLD II.” 


About 1367 gross “eo 
Built by W. Denn d Bros 1892 
Dimensions, saoft. by a oate, by iste. draught about 


12ft. 
Compound engines, 59in. by — by 8lin. stroke. 
Boilers, eight S.E., three furn 
Vessel is now in good running = penile. having 
recently had a large sum — on her for repairs. 
For further particulars a 
DIRECTOR OF “eRe PURCHASE, 
Room 100A, 


Ministry of Shipping. 
St. James’ Park, S.W. 1. 


A 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 
TOLUOL PLANTS, 


At MANCHESTER CORPORATION GASWORKS, 
BRADFORD.- a MANCHESTER. 

Six Tower Scrubbers, Carburetters, Steel- 
frame Benzol House, Crude Still, Primary and 
Secondary Rectification Lea Oil and Water Coolers 
Pumps, 2 Boilers and 1 Pump, Chimney, and Steel- 
frame es Foerpeae, &e. 

At EPSEND WORKS of the SHEFFIELD GAS 


AD 
Oil Tanks, Coils for Heat Exchanger. Oil Still, 
Pumps, Coolers, Condensers, Benzol Still, Benzo! 
Washers, Acid and Soda Tanks, Rectification Still. 
Petrol Pumps, and Steel-frame Benzol and Exhauster 


Houses 
At "GRIMESTHORPE, YoERs the SHEFFIELD 


Oil Still, Receiver. 
Condensers, Pumps, and 


At GRANTON TGARWO ORKS, EDINBURGH, and 
LEITH COMMISSIONERS. 
Oil ps, Coolers, Benzo) 
Crystallising Tanks, Pumps, Storage 


» &e. 
At PROVAN GASWORKS, GLASGOW. 
Heat_ Exchangers, Oi Fumps, Cooler, By 


Still, and 5 
Chimneys, Naphthalene Sep: ro Rectification 
a Toluol, and Solvent Condensers 
S frame Plant House, Heavy Oil Stilt 
Coolers, Spares, &c. 
——— particulars, | sae to view, and Tender 
be to CON. 


for: 
TROLLER, D.B.1.E., Plant. and Machinery Section, 
wee Cross Huts, Embankment, W.C 

dere to _ returned not later than 10 a.m, on the 
20ih May. 1920 

TE.—For particulars of other Government 
meee for sale, see ‘‘ SURPLUS.” price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
se in the United Kingdom, payable in advance te 


4979 





Heat E 
Condensers, 








quarterly —a of 2s. post 
free in the United ineien, peel le in advance to the 
Director of Publicity, Ministry of Munitions, White- 
hall-place, London, 8.W. 1. 4671 


Borough Polytechnic Institute, 


LONDON, S8.E. 1. 
APPLICATIONS are INVITED for the POSITION 
of ENGINEERING INSTRUCTOR at the above- 
named Institute for Fitting and Light Forging, and 
Evening Classes in Patternmaking. Applicants must. 
have been regularly trained and possess some teaching 
experience. Salary £275, by £19 to £350.—For 
additional information and forms of application, 
send stamped addressed foolscap envelope. 

Cc. T. MILLIS, 


5047 





Principal. 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER) 


Students desiring to enter upon one of the courses 
leading to the degree of Bachelor of Technical Science 
in the University of Manchester or to the University 
Certificate in Technology for the first time at the 
beginning of the Session 1920-1921 should apply not 
later than 20th May to the Registrar. College of 
Ban a lly from whom forms of application may be 
net. A first selection of applicants will then 

= 





[™perial College of Science and 


TECHNOLOGY, 

SOUTH KENSINGTON, LONDON, S.W. 7. 
WANTED, TWO DEMONSTRATORS in the 
Department of Mathematics and Mechanics. Those 
with Drawine-office and Workshop Experience pee- 

erred., Appointments will date from September 1 
1920. salary £270 per annum.—Applications to te 
sent to Professor A. R. FORSYTH, F.R.S 
reach him not later than May 26th, 1920. 





PUBLIC NOTICES (eontinued) 
Pages II. and Ii. 





SITUATIONS OPEN 
Pages III, and IV. 


SITUATIONS WANTED 
Page (V. 


MACHINERY, we. WANTED 
Page VIII. 


FOR SALE, 
Pages VIII., CX., CXII., and CXIV. 


AUCTIONS, 
Pages C)X., CX., and CXV/J 


PREMISES TO LET OR Ws 
Page CXVI. 


WORK WAY 
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Director of Publicity, Ministry of a 





he 
Whitehall-place, London, S.W, 1, 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
LANDS, BUILDINGS and FACTORIES SECTION). 


For Sale by Private Treaty, 
RICHBOROUGH, 


SANDWICH KENT. 
THIS 


HIGHLY IMPORTANT 
PROPERTY 


TO BE DISPOSED OF BY PRIVATE TREATY, 
as a whole, or if not so sold, in sections, the latter 
for the purpose of identification being called 


A, B, C, D, E, and F. 

The Property will be sold subject to the provisions 
of the ‘‘ Sandwich Haven Improvement and Regula- 
tion Act, 1847," whereby the regulation and manage- 
ment of the Haven and Quays is vested in the 
Sandwich Corporafion. A purchaser shall be deemed 
to have full knowledge of this Act and agree to the 
provisions therein contained. 

The vendor has entered 
repatriate various material from the war areas, 


into an undertaking to 
and 


put on rail at Richborough material from France for | 


delivery in this country. The benefit of these commit- 
ments will be transferred to a purchaser, so far as 
the vendor has power to transfer the same, and the 
purchaser will have to undertake to carry out the 
obligations of such commitments at a charge to be 
hereafter agreed. 

The Premises are situate between Sandwich and 
Pegwell Bay, to the south of Ramsgate, and has long 
frontages to the main Ramsgate-Sandwich Road as 
well as to the River Stour. 


THE PROPERTY IS LARGE 
AND WELL EQUIPPED, 


replete with all modern conveniences, and capable of 
ing 
30,000 TONS OF TRATFIC PER WEEK. 
THERE ARE EXTENSIVE WHARVES, 
FITTED WITH ELECTRIC CRANES 
AND TRANSFORMERS ; 
BARGE - BUILDING YARDS, 
NUMEROUS SLIPWAYS ; 


RAILWAY TRACK AND SIDINGS AND 
THREE PASSENGER PLATFORMS ; 


EXCELLENTLY ARRANGED WARE 
HOUSES ; 
WORKSHOPS AND CAMP ACCOMMODA- 
TION OF A PERMANENT CHAR- 
ACTER. 


THE TOTAL GROUND AREA OF BUILD- 
INGS IS About 1,400,000ft. Super. 


The area of the land in occupation of A | Govern- 
ment is approximately 2160 acres, of which about 
200 acres have been purchased by the Government. 
The remainder*is at present occupied under the 
Defence of the Realm Regulations, but _ provided 
_ Railway and Canal Commission consent, be pur- 

under and subject to the sbetinlete of the 
Defence of the Realm (Acquisition of Land) Act, 1916. 
The various areas occupied by the Government are : 


t Acres. 
— A—Q.M.A.A.C. Camp .... about 41 
B—Stonar House and Camp, about 46 
—Kitchener me and ic 
“borough Stores’ Ya a bout 311 
1003 


WITH 


D—Richborough ola Ww harf and 
UP ee re about 
E—New Salvage ea seen. from 
Richborough Stores Yard te 
Stonar Cut, East and West of 
eS eee about 
F—Richborough New Wharf and 
Train Ferry, Cowan and Con- 
struction Camps, Weatherless 


232% 


ee 

Land on East Side of River Stour. 

Reclamation areas 

Foreshore 

The property has the following advantages :— 

(1) Of being on the banks of the River Stour, a 
tidal water of small rise and tea and therefore 
eminently suitable for barge tra 

(2) Its connection with the S 'E. and C. Railway, 
and availability for connection with East Kent Light 
Railway. 

(3) The presence of large gravel beds, suitable for 
". _ further construction work. 

) Ample space for extension and development. 


not principal features of the property are :— 
RAILWAY FACILITIES. 


The railway system leads off from the S.E. and 
C.R. Company’s line, a distance of about 7-8th of a 
mile south of Minster, and comprises about 50 miles 
of permanent way. 

There are in all Fifteen Locomotives and about 
275 Wagons of various types, which will be included 
in the sale of the property as a whole. 


THE OLD WHARF. 


The frontages of this wharf is approximately 800ft. 
The Crane Equipment consists 0’ 
ONE 15-Ton STEAM DERRICK. 
THREE 5-Ton DITTO. 
Immediately behind the wharf are the following 
principal buildings :— 
(a) Warehouses. 
(b) Machine Shop. 
(c) Erecting Shop. 
(d) Smiths’ Shop. 
(e) Foundry. 
‘f) Carpenters’ Shop. 
“may tor’s Shop. 
ye included, see separate 


rer *he Shipyard 
fuitable iu: 
THK » 

The frontage of this wiarf is - 

The wharf is designed to accommuu 
barges. 

The Crane Equipment onsists of 

ONE 10-Ton ELECRRIC LUFFING CRANE. 


300ft. 
y-four 


SIX 5 ping DITTO, LITTO. 
TWE ELV 2-Ton ELECTRIC TRANSPORTERS. 
"3 —— the are are EIGHT 3-Ton ELECTRIC 


ODITIONAL BERTHAGES.—These comprise four 
served by Eight Scotch Cranes, Seven of 
1 One of 8-ton capacity. 


RAIN FERRY BERTH 
veen the end of the New Wharf and 
with arms on each 


‘rt side is 420ft. long 
starboard side is 


~hor Jetty, 


uninterrupted 
tide levels, a 
‘ge has been 
racks, set to 


wm Oil Fuel 
consists of 
capacity, 
yards in 


‘ating 
‘e of 


ious 











Continued from preyicus co umn. 
TWELVE CANAL, FOUR HARBOUR and ONE 
DREDGING TUGS 


NINETEEN 1000-Ton D.W. Steel SEA-GOING 
B BARGES. 
230 180-200 D.W. Steel SEA-GOING and CANAL 


DUMB BARGES. 
THREE 250-350 Tons D.W. DOUBLE BARGES. 


DREDGING PLANT. 


TWO D. DREDGERS. 

FOUR REDGING HOPPER BARGES. 
U. hREDEING BARG 

SEVEN MOTOR LAUNCHES 


SUPPLY OF ELECTRICITY. 


The Electric Supply for the operation of the work- 
shops, wharves and also for the lighting of the 
shunting —- 4 and camps a 
Central Power Station. 
“ame are Five Sub-stations situated 


points. 
WATER SUPPLY. 


Fresh water is supplied by the Sandwich Corpora- 
tion and Ramsgate Water Company. 

River water for the use of power plant, locos., 
cranes, tugs, &c., is supplied by a small pumping 
station situated at Saltpans. 


SEWAGE 


The Sewage Disposal Station, situated at the 
north-west of Kitchener Camp, comprises Concrete 
Settling Tanks and Three Coke Breeze Filter Beds, 
fitted with revolving sprinklers. The effluent is then 
carried by means of concrete channels to small sewage 
farm area, and there is ample room for the latter to be 
extended if required. 

Full particulars and plans can be obtained on 
application to— 

THE CONTROLLER, 
Land and Factories Section, 


is obtained from 


at various 


Disposal Board, 
Charing, Cross Buildings 
kment, London, W.C. 

NOTE.—For partionlans of other Government a 
perty for Sale, see ‘‘ SURPLUS,”’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Publicity. ee of — 
Whitehall-place, London, 8.W. 





(ity of Birmingham Education 


COMMITTERF. 
HANDSWORTH JUNIOR DAY 
TECHNICAL SCHOOL, 

An ASSISTANT MASTER for ENGINEERING 
DRAWING is REQUIRED for the term ing 


Avekland Harbour Board, New 


FEALAND. 
Seer are the ba ah gate 
and SUPPLY of z ONE.TON 
pen ane and SP. 8 for same. 
Specif drawings can be obtained on 
ogymens + Gepost of Two Guiness ss, ™ 
Mo. ARTHUR, 


Agents, Mess: 
Ltd., "18-10, Bilk-street, Gtonlomis, 
London, E.C. 2. 
Tend —_ to reach Auckland by Noon on coe 


tat, 1 
City of Aberdeen Electricity 
get ype ie oly 


To, Counsel) of Aberdeen invite TENDER 
on tor the ‘00 


TION in ape Plt ns CON. 
of PUME CHAMBER, UCTION CHAMBER, 

INLET CULVERTS, and APRON on the North. Bank 
oF speciticati + th; ticul: be obtel 

Specification and o her er cularg can t) ned 
on_ application to 4,01 City Electrical Enginee: 

Sealed Tenders, endorsed ** Pump Chamber,” iB to be 
delivered at the Office of the City Electrical Engineer, 
Milburn-street, on or before Noon on Monday, the 


Sist May. 
J. ALEX. BELL 
4956 od _City Elee trical Engineer. | 


(ity of Bradford. 


ESHOLT SEWAGE prerodaL WORKS. 
CONTRACT No 


wg FRAMEWORK OF BUILDINGS, &e. 
The Corporation are prepared to receive TENDERS 
for the SUPPLY, DELIVERY and ERECTION of the 
STEEL FRAMEWORK of a BUILDING with a 
FLAT ROOF, 50ft. long by 44ft. wide by 40ft. high, 
together with STEEL ROOF TRUSSES for a Build- 

ing, 68ft. 6in. long by 34ft. wide. 

Drawings may be seen and copies of specification, 
quantities and form of Tender may be obtained, 
on and after Wednesday, the 26th May, B 
office of Mr. Joseph Garfield, M. Inst. C.K., 
Works Engineer, Esholt Hall, 
Apperley Bridge, Midland Railway) 

Tenders, endors **Esholt Sewage Disposal 
Works—Contract No. 32,"" must be delivered at the 
office of the undersigned not later than 9 a.m. on 
Wednesday, the 2nd June, 1920. 

The contract will be subject to the Fair Contracts 
Clauses of the Corporation, which may be seen at the 
Sewage Works Engineer’s Office, and which the 
accepted contractor will be required to sign. 

The Corporation do not bind themselves to accept 
the lowest or any = 


mder. 
NORMAN L. FLEMING, 
Town Clerk. 
Bradford, 


May, 1920. 5039 











aanaey (station, 





in September next. Candidates must have had works 
experience. Salary will paid on the Secondary 
School Scale. Forms of application and copy of 
present scale of salaries may be obtained from the 
undersigned. At present a war bonus of £74 or £78 
per annum, according to salary, is paid. 

Applications must be sent in not than 


S3ist May 
P. D. INNE 
Chief Raucation Officer. 


5040 


later 


Education Office, 
Council House, Margaret-street. 





_— Municipal Technical 
incipal: J. CROWTHER, B.Se, (Lond.) 
pARPLICATIONS are INVITED for the following 


LECTURER in the Mechanical Engineering Depart- 
ment. Commencing salary £300-£400, accord- 
aed to qualifications and experience. Maxi- 

m £5 pre annum. 

ASSISTANT LECTURER in_ the Mechanical 
Engineering Department. Commencing salary 
£250-£300, according to qualifications and 
experience. “Maximtim £450 per annum. 

Particulars and forms of application, to be returned 
as early as possible, may be obtained from the 

Principal. 

= 


ER, 
Phy of Education. 
West House, Halifax. 5053 





Keighley Training Centre. 


KEIGHLEY TECHNICAL INSTITUTE. 
HEAD OF MECHANICAL ENGINEERING 
DEPARTMENT. 


APPLICATIONS are INVITED for the above POST- 
The successful applicant will be Head of the Depart” 
ment and will be responsible for the training of dis- 

abled ex-service men 

The commencing salary will be £500 per annum. 

— particulars may be ieee from T. P. 

Esq M.B., S¢., Principal, Technical 
Institute, Keighley. go mey  shocld for- 
warded to the undersigned before May send. 
JAMES GRAHAM 
Divisional Director. 
Training Dept., 
Ministry of Labour, 


Education Offices, Leeds. 5007 





[he University of Liverpool. 


FACULTY OF ENGINEERING. 


THE JOHN WILLIAM HUGHES CHAIR OF 
ENGINEERING : STRENGTH OF MATERIALS. 
The Council invite APPLICATIONS for this CHAIR. 

The duties of the ofessor will in and the 
appointment date from- October Ist, 1920. The 
appointment will be for life, subject to retirement at 
ths age of sixty-five. Full particulars as to emolu- 
ments and duties can be obtained on application to 
the Registrar. 

Applications, together with the names of at least 
three references and (if the candidate so desires) twelve 
copies of testimonials, Ponee be sent to the Registrar 
not later than June Ist, 1920 
EDWARD CAREY, 

Registrar. 


4959 





[he University of Liverpool. 


FACULTY OF ENGINEERING. 


THE HENRY BELL W pear CHAIR OF 
METALLURG 

The Council invite pos 2 oe lal for this CHAIR. 
The duties of the Professor will or and the appoint- 
ment date from October Ist, The appointment 
will be for life, subject to 1. aM, at the age of 
sixty-five. Full particulars as to emoluments and 
duties can be obtained on application to the. Registrar. 

Applications, together with the names of at least 
three references and (if the candidate so desires) twelve 
copies of testimonials, Sage be sent to the Registrar 


not later than June 7th, 1920. 
EDWARD CAREY, 
_ oe Reg 


Bors Urban District Council. 


ELECTRICITY DEPARTMENT. 

The Barnes Urban Platrict eee invite TENDERS 
for the RUEeL Y, DELIVE and ERECTION at the 
Electricity Works, Mortiake, S.W.14, of COAL- 
HAN VER. 


HEAD STEEL or 

FERRO-CONCRETE BUNKERS. 

Specification and form of Tender may be obtained 
on application to the undersigned at the Electricity 

yor: Mortlake, where drawings of the projected 
work may be ins 

Sealed Tenders, endorsed ‘‘ Coal- handling Plant,’’ 
must be delivered at the Electricity Works not later 
than Noon on Monday, the 7th June, 1920. 

The Council yng bind themselves to accept the 


lowest er any wr. 
(Signed) @. §. DAVIDSON, 
Engineer and Tr, 


5041 


is eear, 





Electricity Wer! 
High-street, Mortlake, S.W. 14. 





of Leeds. 


ELECTRICITY DEPARTME 


Town Hall, 
NT. 
BINE, are. CONDENSING 
PLANT, 


City 
Council Pm “prepared to receive 


The Leeds City 
TENDERS for a STRAM TURBINE, THREE-PHASE 
ALTERNATOR and EXCITER of 12,000 kilowatts 
capacity or thereabouts, running at a speed of 1500 
revolutions per minute. and STEAM ——_ 
DRIVEN SURFACE CONDENSING PL 

Copies of the general conditions, Aa and 
form of Tender may be obtained from Mr. C. Nelson 
efford, Manager of the Department, 1, Whitehall- 
ea on payment of a deposit of Five Pounds, 
while Ww 


be refunded on receipt of a bona fide 

‘ender. 

The Corporation will be prepared to consider 
separate Tenders for the different sections of the plant 
in accordance with the conditions attached to the 
specification. 

Tenders must be in the form attached to the specifi- 
cation and must be delivered to me at the Town 
Clerk’s (Office, Committee. Department, 26, Great 
George-street, Leeds, not later than Eleven o'clock in 
the fi ar ga on Monday, the 14th day of June, 1920, 
in a , endorsed ** Electricity—Tender 
for Generating Plan 

The Corporation . not bind themselves to accept 
the lowest or any of the Tenders sent in. 

ROBERT E, FOX, 
Town Clerk. 
5008 


iss) 


Leeds, 12th May, 1920. 
TO CONTRACTORS 


osport and Alverstoke Urban 


TRICT CO 


DIS UNCIL. 
CONSTRUCTION OF LANDING STAGE, WHARF 
AND OTHER WORKS. 


The Gosport and Alverstoke Urban District Council 





are prepared to receive TENDERS for the CON 
STRUCTION at Gosport, Hants, of a FLOATING 
LANDING-STAGE, 200ft. long by 30ft. wide, con- 


nected with the shore by a Bridge, 130ft. long by 
20ft. wide, and Appr Roads leading thereto ; 
about 550 lineal feet of Reinforced Concrete Retaining 
Walls to enclose portions of Gosport Hard and the 
adjoining foreshore ; Filling- . = the area : 
enclosed; the Removal’ of Hard ; 

Reinforced Concrete W harf, 300ft. jong by 100ft. * wide 
at Harbour-road; the necessary Dredging for the 
=> -stage and Wharf, and other contingent 
works 

The contract drawings and specification may be 
seen at the offices of the Engineers, Sir John Wolfe 
Barry. Lyster and Partners, Dartmouth House, 2, 
Queen Anne’s Gate. Westminster, 8.W. 1. on an 
after Wednesday, 12th May, between the hours of 
Eleven and Four, and copies of the drawings and 
specification, together with a schedule of quantities 
and form of Tender, may be obtained there upon 
payment of Five Guineas. This sum will repaid 
by the Council upon receipt of a bona fide Tender, 
led by the specification and drawings, which 
are to be returned with the Tender, 

Tenders, endorsed “‘ Tender for Landing-stage, &c.."’ 
must be delivered under seal at the office of the 
Clerk to the Gosport and Alverstoke Urban District 
Council, Council Offices, Gosport, Hants, on or before 
Noon on Satutday, 5th June. 


the 





Lone. County Council. 
papell invites TENDERS 4 the MANY. 
FA DELIVERY, and ERECTI at Abbey 
Mig Pumping St eeion West Ham, par hy E., of 
TWO 16in, ’ CENTRIFUGAT, 
PUMPS (driven divect oot hy steam engine supplied under 
another eontract), arger pump to be capable of 
raising 15,000 sellene of water a minute 5lft. high 
when running at a sr of 200 revolutions per 
minute, and each smaller pump to be capable of raising 
4480 gallons of water a minute 51ft. high when ruy.- 
ning at a speed of 285 revolutions a minute. 

Persons desiring to Tender may obtain the specif. 
cation, drawings, form of Tender, &c., on application 
to the Chief Engineer at the County Hall, Spring 
Gardens, 8.W. 1, upon payment to the Cashier of the 
Council of the sum of £3, This amount will be return. 
able only if the tenderer shall have sent in a bong 
fide Tender and shal! not have withdrawn the same. 
Full particulars of the < may be obtained oy 
personal application, and the drawings, specification, 
and other contract documents may be inspected at the 
County Hall before the payment of the fee. 

Tenders must be upon the official forms and the 
instructions therein must be strictly complia@ with, 
No Tender received after 4 p.m. on Monday, 14th June, 
iam will be considered. The Council does not bind 

to accept the lowest or _ Tender. 
JAMES BIRD, 
Clerk of the London County | Council. 


Londen County Council. 

come wnat. javiter TENDERS for the MANU 
VERY and ERECTION at pdbey 
tion, West Ham, London, E., 





Mile Po Non Haig ih ta 
THREE RIPLE-EXPANSION and TWO Com! 
POUND MAIN DRIVING STEAM ENGINES of the 


vertical enclosed type, and TWO SURFACE CONDEN 
SING SETS. Each sripte ex penajon engine to be capable 
of developing 400 I . When running at a speed of 
4 revolutions a minute, and each compound engine 

0 1.H.P, when running at a speed of 285 rev 
the steam pressure being 155 Ib -' 
in each casi 

pe desiring to Tender 1 

calions. Mills of quantities, for 
application to the Chief Engine 
Spring Gardens, 8.W. 1, upon rus tue Cashier 
of the Council of the sum of £3. This amount will ho 
returnable only if the tenderer shal! hav 
fide Tender and shall not have withd 
Full particulars of the work may t 
personal application, and the drawings 
and other contract documents may be 1 
County Hall! before the payment of the sc. 

Tenders must be upon the official forms and the 
instructions therein must be strictly complied with. 
No Tender received after 4 p.m. on Monday, 14th June, 
1920, will be considered. The Council does not bind 
itself to accept the lowest ebay Tender. 


BIRD, 
_ 5013 Clerk of the London County Counci 
ondon County Council. 





The Council invites TENDERS for the 
SUPPLY ow DELIVERY of about 5500 Tons of 
STANDARD EL GIRDER TRAMWAY TRACK 





RAILS, LIPLI ESS TRACK RAILS, and RENEWABLE 
GUARD RAILS, with Fastenings 

Persons desiring to tender may obtain the drawings, 

—o bills of quantities, form,of Tender and 

particulars on application to the Chief Engineer 
of the Council, at the County Hall, Spring Gardens, 

+» upon payment to the Cashier of the Council! of 
the sum of £2. »This amount will be returnable only 
if the tenderer shall have « 1t in a bona fide Tender 
and shall not have withdrawn the same. Full 
articulars may be obtained on application at the 

unty Hall before the payment of the fee. 

Tenders must be onthe official form. No Tender 
received after 4 p.m. on Monday, 7th June, 1920, 
will be considered. The Council does not bind itself 
to accept the lowest or any Tender, 

JAMES BIRD, 
5095 5095 Clerk of the London Caunty Counci Council. — 


~~ {0 ENGINEERS AND OTHERS __ 


The Metrop olitan Asylums Board 


invite Pret 2RS for INSTALLATION of NEW 
STEAM BOILER, IRONING MACHINE, PIPEWORK 
and ENGINEERING WORK for LAUNDRY at Prin 
cess Mary’s Hospital, Cliftonville, Margate, Kent, 
in = with drawing and specification prepared 
by Mr. T. per, M. Inst, C.E., . Mech. E., 
Engineer-in- Chek The drawing, specification, and 
form of Tender may be inspected at the Office of the 
Board, Embankment, E.C. 4, on and after 10 a.m. on 
Thursday, 13th May. 1920, and the drawing, specifi- 
cation. and form of Tender can then be obtained upon 
payment of a deposit of £1. The amount of the 
deposit will be returned only after the receipt of a 
bona fide Tender sent in accordance with the instruc- 
tions on the torm of Tender and after the specification 

and the drawing have been returned. 
Tenders, addressed as noted on the form, must be 
delivered at the Office of the Board not later than 

.30 p.m. on year, or 27th May, 1920. 
y 
DUNCOMBE MANN, 


4980 Clerk to the Board. 


Métropolitan £ Borough of Shore e- 


DITCH. 
PLANT .FOR SALE 

ONE 800 K.W. C.C. GENERATING SET complete, 
consisting of Slow-s Marine Type Compound 
Engine, manufactured by the Wallsend Slip- 
way Co., coupled direct to Westinghouse Generator, 
1100-1200 volts, complete with condenser, air and 

cireuiating 8. Cor} arator, &c. &¢, 
Perro pe Electro- Mechanical oIL 
SEPARATOR. A with tanks, pressure filter 


press, &c. 
Particulars, conditions and forms of Tender may be 
obtained upon apelintee to 
NEWTON RUSSELL, 
Borough Electrica Engineer and Manager. 
Electricity Departme: 
Coronet -street, Shoreditch, 





5026 





ree 
Pp . 


The lowest Tender will not ily be 
H. BR. MANGNALL, 
Clerk to the Council. 


4878 





Council Offices, Gosport, 
4th May, 1920. 
The Great Indian Peninsula 
RAILWAY COMPANY. 
The Directors are prepared to receive TENDERS 
for the SUPPLY of the following STORES, namely :— 
Specification 


fee. 
1. STEEL WORK for parent Tocco: 108. 
2. CAST IRON WATER PIPES, &c....... 5s. 


Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specifica- 
tion, which payment will not be returned. 

The fee should accompany any appiication by post. 

Tenders must be delivered in separate envelopes, 
sealed and add the undersigned, marked 
“S ae for Steel Work for Bridges,’’ or as the case 

» not later than — o'clock a.m. on 
Welucoday, the 26th May, 19 
The Directors do not bind eenetves to accept the 
lowest or any Tender 
R. H. WALPOLE, 
Secretary. 
Company’s Offices 
48, Copthall-avenue, E.C 


London, 12th May, i930. 
Trl Littlehampton Urban Dis- 
TRICT COUNCIL are requiring a eee for 
UPPLYING and INSTALLING TWO 
AUXILIARY PUMPING PLANT at their Worker 
camp Pumping Station, ome mile from Arundel, 
L.B. and 8.C. Railway. 


Each set to be capable of raising 27,500 gallons of 
water per hour from a surface tank and forcing to 
reservoir against 140ft. total head. 

The existing plant can be seen, and further par- 
ticulars obtained, on application to Mr. W. 


5087 





pags, Se Surveyor and Engineer, Town Offices, Little 
mpton 
Tenders to be sent on or before the 8th June next 


the undersigned 
ARTHUR SHELLEY, 
Olerk 


Town Offiees, hittlehampten 
lith May, 1920. 





Fgyptian Public ra Depart- 


NT. 

REQUIRED, CHTEF DRAUGHTSMAN for service 
in the Sudan, with experience in Designing Large 
Masonry Works, such as Dams, Regulators, Bridxes, 
Sluices, some knowledge of Hydraulics with 
ability to control large Drawing-office. Salary 
according to qualifications, up to maximum of £42 
per month, including Sudan allowance, plus £0.10 
war bonus as long as allowed by Government. 

Dnmerried men preferred. 

Free furnished quarters except when stationed in 
a ke 

£E.1 anal £1 Os. 6d. sterling (no income tax is 
charged in the Sudan). 

Free passage out and home on completion of service. 

One month’s leave during first year, three months 
in subsequent years, which may be accumulative to 4 
maximum of four months in any one year. 

Assisted Dassages whilst on leave. 

Two years’ contract to be signed on arrival, 
oxesien if suitable. 

Strict medical examination. 

Application forms and conditions x, service may 
be obtained from Sir A. BB, K.C.M.G., poe 
Anne’s Chambers, Broadway, Weatininater, 8.W. 1 

Envelopes to be marked ‘‘ Chief Draughtsme . 7 


and 


with 





Sings Straits Settleme nts, 
MENT WORKS ENGIIEEE MANAGER. 
Works in Bingaporr 
coe leted, erienced ENGINEEE 
MANAGER oy tun the factory. PSalary £1000 to £1¢ 500, 
according to experience, with house, motor car an 
i wens excellent prospects. 
Siu , American 
125th, Mills C Griffin tube, 
includes chemist and power 
ineer 5 coopers. pals experienced me? 
i ¢ » mai 

ana! apply Applicat on trait fig sand’ experience in 


be a ~~ * 


reset 


af equired, train He 
tall, wit “dates ie refers o ney pore a. 4 
ists ls or table references, 
d C.E., 180, 
mons AY and RCE, aM. sith May. re 5084 


pe-street, G lease. Ps . before 25 
Fe continuation of Public Notices see p. iii 
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Submarine Signalling.* 





THERE is probably no branch of physics upon 
which less accurate work has been done than that 
of acoustics. Practically our entire knowledge of 
sound has been compiled in the works of Helmholtz 
and Rayleigh. The reason for this apparent lack of 
interest in ,the study of sound» phenomena can 
probally be found partly in the difficulties involved 
in both the mathematical and physical consideration 
of the subject and partly, except for music, in the 
limited practical usefulness of sound in the service 
of man. In the cases of light and electricity, for 
example, conditions can be so controlled as to make 
quantitative experiments possible in the laboratory. 
Moreover, accurate measuring instruments have been 
devised wherewith the effects of changed conditions 
can be definitely noted, and, as a consequence, the 
laws controlling the action of light and electricity 
have been accurately formulated. In the case of 


sound, on the other hand, experiments can be 
carried out in the laboratory only with the greatest 
The length of the sound waves is so great 


difficulty. 


‘of experimentation were extreme. Nevertheless, 
distinct advances were made not only in the know- 
ledge of the transmission of sound but of the means 
which must be used when sound is to be made or 
veceived at sea upon shipboard. This knowledge 
was obtained not by the use of refined instruments, 
such as are available for measuring electrica] currents, 
but by the observation of experienced and careful 
investigators. 

During the four and a-quarter years of the Great 
War most attention was given by all experimenters 
to the reception rather than to the production of 
under-water sounds. A mechanism capable of pro- 
ducing a train of undamped sound waves is,- however, 
of very great importance, and probably would have 
received greater attention had not such a mechanism 
been already brought to a high state of development 
by the engineers! of the company. This mechanism, 
the Fessenden oscillator—see Figs. 1 and 2—is 
capable of producing underwater sound waves of 
an energy sufficient to enable them to be detected 
at distances as great as fifty miles. The usefulness 
of this device, which can be operated from the shore, 
from a light-ship, or from a moving ship, as a producer 
of under-water signals is apparent, as its signals can 
























































































































































FIGS. 1 AND 2—THE FESSENDEN OSCILLATOR 


as to require relatively large and unwieldy apparatus. 
The absorption or reflection of the sound waves | 
trom the sides of the room where experiments are 
made produce complications which cannot be elimi- 
nated. Even in the open air or at sea experimental 
difficulties are extremely great owing to the im- 
possibility of controlling all conditions. When to 
the above is added the fact that practically no sound- 
measuring instruments have been developed by 
means of which quantitative figures can be obtained, 
it is not at all surprising that so little general progress 
has been made in the acquisition of definite know- 
ledge of sound and its action under different practical 
conditions. { 

The Great War gave an immediate incentive to an 
active study of acoustics with the object of making 
possible the development of apparatus using sound | 
as the agent. Sound offered a means for detecting | 
invisible hostile guns, but of even greater importance | 
was the fact that by the use of sound the presence | 
and position of invisible ships, even of submerged | 
submarines, could be ascertained. As a consequence | 
of these war demands, the attention of many of the | 
«blest men in all countries at war was concentrated | 
on acoustical problems, and particularly upon those | 
relating to sounds transmitted under water. 

Although the attainment of an accurate scientific | 
knowledge of acoustics had been relatively neglected, | 
the subject of the transmission and reception of | 
under-water sounds had been intensively studied | 
by @ group of men associated in the Submarine | 
Signal Company of Boston, Massachusetts. These | 
ten were convinced that life and property at sea | 
could be most effectively safeguarded through the | 
agency of under-water sound waves, To accomplish | 
this end these men devoted themselves to @ study of | 
submarine acoustics and to the development of | 
apparatus for the production and reception of sub- | 
aqueous sound waves. In carrying out this work | 
the laboratory was practically abandoned, and most | 
experiments were carried out at sea and at distances | 
from the shore sufficient to eliminate complications | 
resulting from reflected sound waves. The difficulties 





be heard farther and with greater certainty, than is 
possible with foghorns or sirens commonly used 
to-day. Furthermore, the Fessenden oscillator pro- 
duces a@ train of sound waves which can be started 
and stopped instantly, with the result that by using 
wave trains of different lengths and differently spaced, 
signals can be sent which are similar to those used in 
the telegraph code. This mechanism, therefore, not 
only affords means of communicating between two 
ships similarly equipped, or between a ship and a 
shore station, but furnishes an unequalled method 
of sending messages to and from a submerged 
submarine. A still further use has been found for 
this sound-producing device in the means which it 
affords of obtaining distance. The velocity of sound 
in water is known, so that, if the time is noted between 
the production of a short train of waves and the time 
of the reception of its echo, the distance between the 
oscillator and any surface which will produce an echo, 
such as the ocean bottom, an iceberg, or the side of 
a ship can be found? ; or, if a wireless wave is sent 
out simultaneously with the under-water wave train 
and the difference in time is noted between the 
arrival of the wireless waves and of the submarine 
waves, the distance between the sending and receiving 
stations can be obtained with surprising accuracy. 
The Fessenden oscillator had been developed before 
the war, and had been known and used in practically 
all navies; nevertheless no other method of producing 
sounds under water has been developed which will 
produce waves of comparable energy. 

There were three problems involved in the 
development of receiving apparatus; first, the pro- 
duction of suitable under-water sound-receiving 
devices ; secondly, the reduction or elimination of 
noises which: interfere with the reception of sounds 
coming from a distance; and thirdly, means for ascer- 
taining the direction from which distant sounds are 
coming. 

All sound-receiving devices used during the war 
were either pneumatic or electrical. Pneumatic 
receivers were simply ear-tubes, having the lower 


| end—which was submerged—closed and the other 





| 
* Report made by Mr. Hammond V. Hayes, consulting engi- | 
neer, Boston, Mass., U.S.A. 


1R. A. Fessenden, 1913, 
*R. A, Fessenden, 1914. 


end adapted to fit the ear of the listener. In principle 
they were similar to the device used by Colladon 
and Sturm in 1823 in their experiments in Lake 
Geneva to determine the velocity of sound in water. 
Electrical receiving devices were either electro- 
magnetic or varying resistance instruments such as 
the microphone, 

Before discussing sound-receiving devices in detail, 
it should be said that, for the greatest usefulness in 
the detection and ascertainment of the positions of 
invisible ships, the receiver should be so designed 
as to preserve as far as possible. all the characteristics 
of the incoming sounds and should be free from indi- 
vidual characteristic tones of its own. Among the 
investigators of this subject it has been customary 
to say that a sound receiver should be as nearly 
a-periodic as possible. The reason for this require- 
ment lies in the fact that frequently there may be 
several ships within the range of hearing, but beyond 
the range of vision, and it is of great importance 
for the listener to be able to distinguish the several 
ships and fo ascertain the position of each. This 
can be done with an a-periodic receiver, but with 
@ receiver having strong characteristics of its own 
the observer can usually simply learn that there are 
one or more ships within the range of hearing. 
Experience has shown that the most sensitive 
detectors * of sound are those which have strong 
characteristic tones of their own, but such instru- 
ments are limited in their usefulness to conditions 
in which there is little shipping. 

The most sensitive electro-magnetic receiving device 
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FIG. 3—METHOD OF SUPPORTING RECEIVING DEVICE 


which was used during the war was the Fessenden 
oscillator. In other words, the oscillator could be 
used not only to produce sound signals, but could be 
so connected.as to respond to extremely feeble sound 
waves and to generate electrical currents which could 
be heard when the oscillator was in circuit with 
telephone receivers. Moreover, the size and con- 
struction of the Fessenden oscillator are such that 
it is less affected by disturbing noises than are 
detectors of the microphone type. Electro-magnetic 
receivers of the Fessenden, oscillator type, particularly 
when supplemented by amplifiers, have been demon- 
strated as the most serviceable instruments for use 
as detectors when detectors must be mounted 
completely on shipboard and observations must be 
made while the ships are moving rapidly. 

The form of microphone most generally used in 
detecting devices was that in which the current- 
varying elements were combined into the so-called 
“button”? form. The button form of microphone 
has been in general use in telephony for many years, 
but the Submarine Signal Company had found that 
the usual method of mounting the button could not 
be employed successfully in microphones which were 
to be used at sea. The engineers of that company 
had been obliged, therefore, to find a new method 
of mounting the button‘ and, incidentally, to modify 
its design. The button invented by Messrs. Durkee 








3 E. C. Wood, 1917. 
* 1904, Durkee and 
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s 
and Millet was known as an “ inertia’? button, and 
it was that modified arrangement which was used 
during the war in practically all micrgphonic sound 
detectors. ’ 

The general characteristics of the pneumatic 
receivers employed during the war were a soft rubber 
sound-receiving element, usually moulded with fairly 
thick walls, and a small metal tube connecting the 
air chamber within the rubber element with the ear 
of the observer. This form of receiver was fairly 
a-periodic, but was usually less sensitive than electric 
receivers, especially when the latter were used in 
connection with amplifiers. 

With the three above-mentioned classes of de- 
tecting devices available, the second problem was to 





acted upon by waves, and, as the machinery on the 
ship to which the cable was attached was shut down, 
n° disturbing noises were created. This arrangement 
was so free from water noises that the most sensitive 
detectors could be used and the range and accuracy 
of observations were @ maximum. 

An arrangement such as the above could not be 
towed by a moving ship, and, as a consequence, 
recourse had to be made to a form of device ® which 
had been developed many years before by the 
engineers of the Submarine Signal Company. This 
device consisted of a hollow fish-shaped body in 
which was mounted the detecting device. The 
fish-shaped body was connected to the end of an 
electric cable and was given such buoyancy that, 

















FIG. 4—DETECTOR DEVICE FOR TRAILING BEHIND MOVING VESSEL 


arrange them so that it would be possible to hear | 
sounds coming from a distance. To do that it was | 
necessary that all sounds originating near the de- 
tecting apparatus should be reduced to a minimum. | 
Such sounds arise from the surface waves striking | 
the sides of the vessel upon which the detecting 
device is used, or from the friction of the water upon 
the detector itself or upon the object in which the 
detector is mounted, or simply from the breaking 
of the surface waves near the detector, or from the 
movements of the machinery or men on the ship 
carrying the observer. It has become customary to 
speak of these noises as “‘ water noises.”” The second 
problem, therefore, was the elimination of water 
noises. 

The solution of this problem was easiest in ered 
cases in which the observer was on the shore and his | 





with the cable attached, it would pass through the 
water at the necessary depth—see Fig. 4. The body 


enclosing the detecting devices was fish-shaped in 


order to have stream lines which would allow it to 
pass through the water with the least disturbance, 
and consequently produce the least water noises in 
the detectors. Between the fish-shaped body and 
the electric cable there was interposed an arrangement 
known as an “‘ antihummer,” whereby the vibraticns 
produced by the movements of the cable through the 
water would not be transmitted to the detecting de- 
vices. The towed devices used during the war 
varied in size and in construction, but all utilised 
the general principle of having the detectors away 
from the towing ship and in enclosing them in stream- 
lined cases. re 

For use upon very rapidly moving ships or upon ships 


——, 


with water, and the detecting devices were immersed 
in it, the sounds from the distant source would pass 
through the skin of the ship with substantially no 
loss. By placing the tank low in the ship and suf. 
ficiently far from its stem, water noises produced by 
surface waves were reduced. This arrangement had 
many advantages, particularly in its mechanical 
simplicity and in the fact that all detective devices 
and apparatus associated with them. were inboard, 
The movements of the machinery on the shtp, how. 
ever, always produced noises which interfered with 
the ease of observations. 

The third problem to which attention was directed 
was that of devising means whereby the directio, 
could be found from which the sounds from a distant 
| source were coming. This problem had been studied 
| for years, and several methods had been made 
| available. 
| One of the earliest and simplest methods was to 
| arrange @ sound-screen around the detector in such 
| @ way that it would be affected by the sounds in- 
|coming from one direction only. If the screened 
| detector of this kind was turned on its vertical axis 
| until the sounds heard were loudest, it would be 
| possible thus to ascertain the direction from which 
| the sounds were coming. The design of a screen oj 

this kind for an under-water device, however, was 
found to be by no means a simple one. Sounds pass 
freely through metal, and the sensitiveness of a 
| detector was liable to be greatly reduced by the 
presence of a badly designed screen. The problem 
was solved * by making a case or box with one sido 
| open and by covering the sides of the box with a 
| layer of hair or with felt or wool. When the detecting 
device was placed within the box, it was found that 
| the hair, felt or wool on the sides of the box was 
| effective in cutting off sounds from the detector, 
| whereas sounds were not materially reduced so long 
| as the screen was not interposed between the source 
| of sound and the detector. 
| possible to obtain direction with a great degree of 
| accuracy with devices of this kind, as it was difficult 
| to determine the exact point when the sounds heard 
| were at & maximum. 
A method which is more accurate than the fore- 
| going, and which was largely used during the war, 
| utilises the principle known as the “‘ binaural method ”’ 
| of direction finding, which had been developed some 
| years earlier.* The binaural method is based upon 
| the fact that a listener can usually tell the direction 
| from which @ sound is coming. It has been found 
| that this sense of direction arises from the unconscious 
| ability of the person hearing the sounds to note the 
| differences in the times of arrival of the sounds in 
| his two ears. If the distance from the source of 
sound to each ear of the listener is the same, the 
| listener must be facing directly towards the source ; 
and as the distance to each ear is the same, the sounds 
| must reach his two ears simultaneously. If one ear 





listening apparatus was connected by an electric | from which towed devices could not be used, other | is nearer the source of sound than the other, tho 


cable with one or more submerged detectors supported | 
at @ suitable distance from the shore. With such an | 
arrangement the receiving devices were so far away | 
that the noises made by the waves striking the shore 
were inaudible, and, if the devices were sufficiently | 
submerged, the noises made by surface waves were 
most particularly troublesome. It had been found by 
the Submarine Signalling Company that the best 
way of supporting receiving devices near the shore 
was from @ heavy and stable tripod resting on the 
ocean bottom 5—see Fig. 3. Submerged and moored 
fioats had been tried and abandoned for various | 


reasons which need not:be here considered. The | 


tripod as a supporting*means had been found.entirely 


satisfactory, and had been used even in cases in which | 
the observer was in a boat, while his listening apparea- | 


tus was connected with the sound-detecting devices 


attached to the tripod by a light cable sufficiently | 
long to ajlow the observer’s boat to be far enough away | 
to eliminate the noises caused by the surface _— 


striking his boat. 


While the plan of mounting detecting devices on 


tripods resting on the ocean bottom was proved by | 
experience during the war to be the most satisfactory | 
arrangement for fixed stations, it could not be} 
conveniently used far from the shore or when the | 
observer was on & moving ship. For the latter pur- | 
pose other means had to be employed, the problem | 
becoming more difficult as the speed of the ship using | 
the detecting devices was increased. Thus, for a | 
ship which was able to shut down all perenne A 
so as to permit observations to be made while the 
ship was drifting, the problem was relatively simple | 
and the sensitiveness of the detecting devices could | 
be made very great. The problem was somewhat 
more difficult when it was necessary to make obser- 
vations from ships moving at speeds up to ten or 
twelve knots an hour, and still other arrangements 
had to be made when observations had to be made 
from ships running at higher speeds. 

The method which was evolved for use from a 
drifting vessel consisted in the use of an electric 
cable, two or three hundred feet in length, supportéd 
by small floats strung along the cable at imtervals 
of & few feet. The outer float was in the form of 
@ can of such buoyancy that it would support the 
detecting devices attached to the end of the cable. 
The weight of the detecting devices kept the can-float 
below the surface of the water, so that it was not 








5 E, Gray, 1901. 


methods had to be employed. An arrangement 


‘listener can turn his head until the times of arrival 























FIG. 5—INDICATOR BOX 


which was very extensively and successfully employed 
consisted in the use of a tank or tanks within the 
ship in which the detecting devices were fitted. 
Two of the instruments employed are shown in Figs. 
5, 6,and 7. It had been used commercially by the Sub- 
marine Signal Co.” for many years. It had been found 
that if asolid substance such as a plate of iron was in- 
terposed between @ source of sound and a detecting 
device, the sound lost but little of its intensity. This 
principle had been utilised by making a tank within 
the ship and making the skin of the ship one side 
of the tank. When a tank of this kind was filled 


FIG. 6—MICROPHONES 


| of the sounds are equal, and when that is the case 
he will be facing towards the source. Clearly two 
ears are necessary, and they must be some distance 
apart in order to make available this so-called 
binaural sense of direction. The inventor of this 
method of direction-fmding pointed out that it would 
be possible to ascertain the direction from which 
& sound was coming under water by using two under- 
water sound detectors held sufficiently far apart 
“to compensate for the difference in ratio of the 
velocity of sound waves in water as compared with 
the velocity of sound waves in air.”” In other words, 





“8 Mundy, 1903. 
7 Mundy, 1902. 


8A, J. Mundy, 1902. 
°T. J. Bowlker, 1908, 





It was not, however, - 
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the under-water sound-receiving “devices should: be 
further apart than human ears in order that direction 
can be obtained as easily in water as in air. 

This binaural method of direction finding has 
proved to be of inestimable value in war direction- 
finding devices. In practice it has been accom- 
plished in two ways, In one method two under-water 
sound-receiving elements are placed on a@ horizontal 
rod at @ suitable distance apart, and each receiving 
device is connected to one of the ears of a listener, 
the length of the air-passage from the two listening 
devices to the two ears of the listener being the same. 
A vertical rod is attached to the middle of the 
horizontal rod, and a hand-wheel is attached to the 
vertical rod—see Fig, 8. By means of the hand- 
wheel the horizontal rod can be revolved in a hori- 
zontal plane. If the observer revolves the horizontal 
rod, with the listening devices attached to it, until 
the sound seems to the observer to be directly ahead 
of him, he knows that the receiving devices are equi- 
distant from the source of the sound, and, conse- 
quently, that the source must lie on a line perpen- 
dicular to the rod connecting the receiving devices. 
The position of the under-water cross arm is indicated 
by @ pointer attached to the vertical rod near the 
hand wheel, with the result that the observer can 
readily ascertain the direction of the line connecting 
the source of the sound with the detectors. This is 
exactly the method indicated by Bowlker. It 
indicates the line of the sound waves but does not 
.ell the direction from which the sounds are coming ; 
that is to say, if the observer had been facing the source 
of sound he could not tell whether the sound was 
coming toward him or from behind him. For shore 
work or for observations near the shore there could 
be practically no ambiguity in using this device, 
but for use in open water there is an uncertainty 
of 180 deg. in the observations if special precautions 
#'e not taken in making observations. 

Bowlker pointed out this difficulty, and to correct 
it utilised a third sound-receiving device by the aid 








FIG. 7—MICROPHONE BOX IN TANK 


of which the bearing of the source of sound could be 
ascertained. This principle was utilised in the second 
method of binaural direction finding, in which three 
detectors or sound-receiving devices were used ; 
these detectors were usually microphones. They 
were placed at equal distances from.each other, and 
each detector was connected with a switching device 
of such @ nature that each of any two microphones 
could be connected to one of two telephone receivers. 
The air passages from the receiver diaphragms to the 
ears of the listener were so arranged that they could 
be lengthened or shortened at will. The microphones, 
the sound-receiving devices, were not turned as in 
the first method of binaural direction finding, but 
remained fixed in direction relative to the observer 
and to the source of sound. In this case, if one 
microphone was nearer the source of sound than was 
the. other, the length of the air-tube from the 
diaphragm of the receiver connected to the first 
microphone could be lengthened and the air-tubes 
from the second receiver connected with a second 
microphone shortened until the times of the arrival 
of the sounds in the two ears of the observer were 
the same. When this was the case the source of 
sound seemed to the observer to lie directly in front 
of him. By repeating his observations so as to use 
each microphone with each adjacent microphone, 
and by knowing the position of the detecting devices 
relative to, the compensator, é.e., the device used for 
lengthening or shortening the air tubes running from 
the telephone receivers to his ears, the exact bearing 
of the source of sound could be ascertained, 
Bowlker’s method of direction finding has been 





proved by. actual service capable of giving the direc- 
tion of @ distant invisible vessel with. the greatest 
accuracy. The compensator used in the second 
method has been developed. into an instrument which 
is so simple mechanically and electrically that it 
can, be used successfully by any reasonably intelligent 
observer after a few hours’ practice. 

Very many of the direction-finding devices used 
during the war utilised the binaural principle of 
Bowlker, though the actual mechanical arrangement 
of apparatus to utilise the principle was much varied. 
The arrangement, wherein two detectors were at- 
tached to a horizontal rod which could be rotated, 
was proved to be useful on ships which could be 
allowed to drift with all machinery. shut down. 
On the other hand, the arrangement, wherein three 
detectors are held at fixed distances from each other 
and the times of travel of the sound waves through 
two detectors to the ears of the-observer were equal- 
ised by the use of @ compensator, was capable of 
being given many mechanical forms to adapt it for 
use under varied conditions. 

Thus for use at shore stations a detector was 

















FIG. 8—BINAURAL METHOD OF DIRECTION FINDING 


mounted upon each of three tripods placed at proper 
distances from each other, and these were conmected 
with the receivers of the compensator by an electric 
evable. As an installation of this kind was subject 
to @ minimum of water-noise disturbance, it was 
possible to make use of the most sensitive a-periodic 
receivers known, with the result that ships at great 
distances could be heard ; moreover, by the use of 
@ properly designed compensator the direction from 
which sounds were coming could be found with very 
great accuracy. 

For use from a drifting ship the three detecting 
devices were fastened near the apexes of a metal 
triangle having sides of equal length. The triangle, 
with detectors mounted upon it, was supported from 
a submerged float, and the detectors were connected 
with a compensator at.the observer’s station on, the 
ship by a cable partly supported by floats in the 
manner already described. The orientation of the 
triangle relative to the compensator could easily be 
ascertained by moting the direction of the floating 
cable. 

For use on ships moving at speeds up to about 


twelve knots. a modification of Mundy’s “* fish *’ was | second 


employed, which permitted the three detectors to be 
maintained at @ fixed distance from each other and 
the whole system-of detectors and supports to be 
towed through the water at the necessary depth 
without the introduction of unduly great water 
noises. In this arrangement the supports for the 
detectors were of wood, and had sufficient buoyancy 
to maintain the detectors at the required depth even 
when the ship to which they were attached was not 
moving. This device was probably the most highly 
developed direction finder devised during the war.?® 
The detectors were very sensitive ; their submergence 
could be always maintained ; the water noises were 
not seriously disturbing even when the mechanism 
was towed at a speed as great as twelve knots, and 
its orientation with reference to the compensator 
could always be accurately ascertained.’ For use 
on submarines @ frame, having stream lines, was 
devised which could be mounted upon the: outside 
and rigidly secured to the skin of the boat. The 
electric cable was carried from the detectors, mounted 
in this frame, through a water-tight gland in the skin 
of the boat, to the compensator at the observer's 
position within. An arrangement similar in principle 
was used for mounting equally spaced detectors in a 





# R. D. Fay, 1917. 





tank within a ship, the tank being designed to permit 
the sound waves to. pass to the detectors through the 
skin of the ship without serious loss. 

These last two arrangements, wherein-the supports 
for the microphonic detectors were frames attached 
rigidly to the ship, were subject to considerable 
disturbance arising from the vibrations of the ship’s 
machinery, which vibrations were transmitted with 
little loss through the metal work of the ship. In 
consequence of this the usefulness of these methods 
of mounting was limited. It had been found prior 
to the war that an electro-magnetic device like the 
Fessenden oscillator could be mounted in tanks or 
even in @ hole in the skin of the ship—the face of the 
oscillator replacing the skin of the ship—and used as 
a@ detector and direction finder without the serious 
interference produced in similarly mounted micro- 
phones. 

In the above brief review no mention has been made 
of many experimental lines of development which were 
fast reaching satisfactory conclusions at the close 
of the war. Nor has mention been made of devices 
which had been practically completed, and by means 
of which disturbances from water noises were greatly 
reduced by interference. Sufficient has been said 
to indicate the importance of under-water sound 
as &@ means of detecting and ascertaining the positions 
of invisible. vessels. Unquestionably, as a result 
of the success which was attained in the development 
of anti-submarine devices, efforts will be made to 
reduce ship’s noises, and thus lessen the possibility 
of detection. On the other hand, except when a 
ship is at rest and submerged, there is little probs- 
bility that a ship can be made so quiet that with 
the devices and methods now available these noises 
will not be detected at @ considerable distance and 
the bearing of the invisible ship ascertained. 

In closing, attention should be called very earnestly 
to the fact that, although the fundamental importance 
of submarine sound as @ means of detecting and 
ascertaining the positions of hostile ships has been 
demonstrated during the war, there is an even greater 
importance in submarine sound and in its utilisation 
as @ means of safeguarding our merchant ships in 
times of peace. The ocean will be covered with 
merehant ships, and there will always be times of 
darkness and fogs when ships will be invisible to each 
other. As a means for increasing their safety, the 
devices which have been described above are of 
inestimable value. With proper under-water sound- 
sending and sound-receiving devices on each ship 
submarine sound signals can be made and heard at 
distances far greater than is possible with the fog- 
horns or sirens of to-day, and the exact bearing of 
the source of sound can be ascertained with un- 
equalled rapidity and certainty. With such detectors 
and direction finders as have been described the 
bearing of every ship within a range of several miles 
can be found. Given such means, it is difficult to 
see why the captains of our merchant fleets should 
not be able to navigate their ships in times of darkness 
and of fogs with the same safety as in daylight, with a 
clear horizon. 








ASSOCIATION OF GERMAN INDUSTRIES. 


THE Association of German Industries was formed in 
1919, and has as its purpose the representation and deve- 
lopment of the German industries, the determination of 
the uniform policy of each separate trade and common 
action in dealing’ with labour questions. It is composed of 
a council and directorate, which latter consists of at least 
thirty and not more than sixty members, who either 
occupy or have occupied a leading position in an industrial 
undertaking or have-held a position on a board of direc- 





torate. 

The council is empowered to nominate ten additional 
members-to the directorate. .The council, which consists 
of from seven to fifteen members, is elected from the mem- 
bers of the directorate. The chairman of the council is 
Dr. Ingenieur Kurt Sorge, Berlin ; the first representative 
of the chairman is Abraham Frowein, Elberfeld; the 
representative of the chairman is C. F. v. Siemens, 
Berlin-Siemensstadt ; andthe managing director, Privy 
Councillor Dr. W. Simons. . 

A main committee has been nominated, states the 
Deutsche Bergwerks Zeitung. It consists of representatives 
of each of the twenty-five industrial branches into which 
the Association is graded. The total number of represen- 
tatives is 140, distributed as follows :—Mining, 15; iron 
producing, 10; metal works and metal semi-preducts, 3 ; 
machines, 5; railway wagons, 2; hardware, 4; iron and 
steel goods, 5;  electro-technical precision instruments 
and optics, 3; boilers and fittings, 2; automobiles and 
bicycles, 3; timber, 5; leather and leather manufactures, 
4; stone and earth, 6; building, 3; pottery, 3; glass, 4; 
chemical, 10; oils and fats, 3; paper, 8; textiles, 23; 
clothing, 3; breweries and flour and malt mills, 3; sugar 
and foodstuffs, 4; provisions, 3 ; shipping and transport, 3, 

In addition to the 140 members of the industrial groups, 
the main committee is further composed of ten representa- 
tives of agricultural associations, ten representatives of 
home industries elected by members meeting at the 
suggestion of the directorate, and ten representatives of 
members of the Association nominated at the suggestion 
of the directorate. 

The main committee nominates special committees 
and elects from year to year a cOmmittee of investigation, 
The following special committees have been formed :— 
(1) Committee for the carrying out of the Articles of the 
Treaty of Peace; (2) tax committee ;} (3) economic 
committee; (4) social-political committee; (5) Press 
committee ; (6) committee of investigation, 
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Oil Fuel on the Paris, Lyons and 
Mediterranean Railway. 


In October last, to counteract the shortage of coal, 
the P.L.M. Railway Company undertook some trials 
with a view to the employment of liquid fuel. on its 


locomotives. It was decided at first to convert some 
shunting engines, of which the following are the lead- 
ing particulars :— 
Grate area .. .. 1.36 sq.m.= 14,64,sq. ft. 
Heating surface— 
ON rer a ae ee 7.0 sq.m.= 75,35 sq. ft. 
Tubes 108.94 sq. m.=1172.25 sq. ft. 
Total heating surface a 1247.60 sq. ft. 
Boiler pressure .. .. - 10 kilos, per sq. em. = 142,23 Ib. 
per sq. in. 


Engines have two cylinders, 
each . Ost ragr! 3 450 mm. = 17.72in. diameter, by 
6 


50 mm.=25.59in, stroke 


The trials were made with a “ bréleur @nappe,’: 


Steam, onthe other hand, gives excellent results with 
crude ‘oil, and all burners intended for locomotive 
work are accordingly adapted to use it. The passages 
conveying ‘the oil ‘and the'steam are arranged ‘side by 
side, so that the former may receive as much heat as 
possible from the latter. 

The American burner ‘which has been modified by 
the P.L.M. Company is shown in Fig. 1. 'The oil flows 
naturally in a thin film on to a toothed or serrated 
platform, across the tops of the indentations on which 
also plays a thin jet or ribbon of live steam, the conse- 
quence’being that the oil is atomised and projected 
into the furnace. The width of the film of mazout 
or crude oil is 60 mm. The depth of the steam aper- 
ture, the width of which, it may be explained, is the 
same ‘as that of the platform, is‘ from '/,mm. to 
%/,9mm. The pressure of the steam employed in the 
jet is from 3 kilos. to 5 kilos. per square centimetre— 


Two methods of employing liquid fuel in the boilers 
of locomotives are in use :—(a) In which the heating 
is done entirely by crude oil ; and (b) in which there 
is a mixture of some solid fuel and crude oil. Ags 
regards the first, or chaufage integral, as our friends 
across the Channel call it, it has been applied to 
shunting tank-engines having a total heating surface 
of 166 square metres—say, 1787 square feet—a grate 
area of 14,64 square feet, a boiler water capacity of, 
say, 795 gallons, and a working pressure of 156 lh. 
per square inch. The engines are furnished with a 
single burner, which is of the modified “ American ”’ 
type, as illustrated in Fig. 1, and which is arranged 
in the front of the lower part of the fire-box. The 
flame as it issues from the burner is directed back- 
wards. towards the rear or footplate end—see Figs. 5 
and 6. The fire-box has 4 floor of refractory material, 
in which there are three rows of air inlet tubes 50 mm. 











say, from 40 1b. to 70 Ib. per square inch—the con- | in diameter arranged transversely across its centre 
sumption of oil being from 80 to 100 litres—say, from | portion. There are also side walls and end walls 
17} to 22 gallons—per hour when getting up steam. | M', M*, M®, and Mé of refractory material. In the 
| forward wall M%, which is lower than that at the 
| rear or footplate end of the furnace, there is an addi- 
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| ; | tional air inlet which measures 400mm. wide by 
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FIG. 1—THE “FILM” 


the English equivalent of which, as nearly as it can | 
be expressed, is, we think, a “film” burner, and | required to keep full steam up, the consumption is 


which has been developed by the railway company 
from an American model. The trials having been 
successful, it was decided to equip a series of ten 
engines with the burner and try them in actual ser- 
vice. In addition to the “ film” burners, the railway 
is trying two other burners, but it is not yet in a 
position to give any definite results. All three burners 
are described in the following article, for the particu- 
lars used in the compilation of which, as well as for 
the illustrations, we are indebted to Monsieur R. 
Vallantin, Ingénieur en Chef du Matériel et de la 
Traction of the P.L.M. Railway. 

For some years past the company has been using 
heavy oils for heating purposes in its workshops. For 
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FIG. 2-—-SECTION OF BELLON BURNER 


example, the Buckeye burner or blow-pipe has been | 
employed for straightening locomotive frames in 
position. Heavy oil has also been used for heating 
crucibles in furnaces. In both cases it is necessary 
to reach high temperatures, and for them, burners in 
which the pulverisation of the oil is effected by: jets 
of compressed air have been employed. The air 
used also assists in the combustion of the oil. 
Generally speaking, a supply of air at a sufficiently 
high pressure for working burners for boilers is not 
available. On locomotives, for instance, there is only 
in most cases the pump for working the brake gear. 
Moreover, compressed air is not the best medium to 
use when the oil is thick and viscous, as is “‘ mazaut,”’* 








BURNER USED ON THE P.L.M. RAILWAY 
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*** Mazout” is the name given in France primarily to crude 
petroleum from Russia. 





| FIG, 4—ARRANGEMENT ,FOR ‘BURNING “COAL “AND Z OIL" ' 


| | 260mm. high—say, 15fin. by just under 10in.— 
~ | through which the nozzle of the burner projects. 
| Finally, there is a fire-brick arch H which comes 
immediately over the burner. The ash-box is fur- 
| nished with two hinged dampers P and P—Fig. 5—one 
in front and one at the rear. The air necessary for 
When the burner is turned low, as when it is just | combustion enters through these dampers and passes 
up through the tubes T in the floor or through the 
from 15 to 20 litres per hour. | squere hole in the forward wall, and its amount can, 
The Bellon burner, shown in Fig. 2, is made by the | of course, be regulated by the extent to which the 
Société des Combustibles Liquides. It consists of a | dampers of the ash-pan are opened. In addition, 
central tube, for conveying the oil, surrounded by two | what.is the fire door in a coal-burning locomotive is 
other tubes through which the steam passes. These | furnished with a circular gridded revolving ventilator. 
tubes are furnished near their nozzles with guide vanes| The inclination given to the burner is such that the 
having different pitches, and by manipulating the | flame strikes the rear, or, as it is called, the ‘ com- 
relative positions of the nozzles the flame can pe | bustion” wall of the fire-box about 150 mm.—say, 
altered both in intensity and direction. It will be | 6in.—above the floor. 
understood that the jets of steam suck the oil from! Theoil fuel tank R, Fig. 6, which has a capacity of 
the central tube. Surrounding these three tubes is a | about 1200 litres—say, 264 gallons—is arranged at the 
further tube or casing which forms an annular passage | left-hand side of the engine. It is furnished with an 
for air. “ . emptying hopper E, Which is fitted with a screwed 
The Wavre burner, as will be seen in Fig. 3, consists | cap and a heating coil 8, the passage of steam through 
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FIG. 3—SECTION OF WAVRE BURNER 


of two concentric tubes, one inside the other. At the | which is controlled by the cock F. For controlling 
end: of the inner tube is serewed’ a:head piece which | the supply of oil to the burner B there is a cock 
carries @ set of parallel guide pieces. The bottom of which is arranged so as to be readily manipulated by 
each of the channels between the guide pieces is in | the driver on the footplate and is fitted with a dial 
communication by means of an oblique hole with the and pointer. The steam is supplied to the burner by 
interior of the inner tube. ‘The oil is delivered through | means of the valve V, a pressure gauge being fitted 


the annular space between the inner and the outer in the piping. 


tubes, andisince the inner tube carries steam the oil For starting up it is necessary to have an outside 
is ‘well warmed before it reaches the nozzle. The source of compressed air or more preferably of steam. 
steam which passes through the oblique holes into | The most convenient pressure to use is about 3 kilos. 
the channels between -the guide: pieces feeds the oil per square centimetre, or from 40 lb. to 45 lb. per 
through the nozzJe and pulverises it. A jet of steam | square inch, although a steam pressure of half that 
whieh makes its: way through the hole in the centre | amount will do the work, The two valves R' R? are 
of the extremity. of the inner tube breaks up the | for the supply of compressed air or steam respectively. 
stream of mixed oil and-steam which escapes from the | When starting up from an outside source the valve V 
nozzle Lam | ust, naturally, be closed, for otherwise there would 
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be direct communication between that source and the | area of about’ 22 square feet and a boiler water | stations will be made proportionate to the number of 











r e > 

: boiler. ‘ : capacity of 1212 gallons, two Bellon burners were) locomotives working from it. It is taken as a prin- 
fe When starting up from an outside source the blower | fitted at the footplate end of” the fire-box—seo'| ciple that each storage station should be able to stock 
Re in the smoke-box cannot, of course, be used. As soon, | Fig: 4. The coal on the fire-bars servés to riaintain | @ quantity of fuel corresponding to ten days’ con- 
Is however, @8 the boiler pressure has reached 20 lb. | a surface on which the 6il“bursts into flame. This | sumption: On that basis the smallest station will 
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“ 
THe Encincer” 


FIG. 5—SECTIONS OF P.L.M. LOCOMOTIVE FIRE-BOX FITTED FOR OIL FUEL 


or & little over it can be used to actuate the burner | arrangement does not’ necessitate an auxiliary source have to have a fuel capacity of at least 300 tons of 


and the blower. The auxiliary source of pressure | of steam pressure for getting up steam. | oil. The reservoirs will either be of steel or of 
can then be turned off. | The fixed equiprient forms an important part of reinforced concrete. Each will contain heating coils, 


With this arrangement a pressure of 150 1b. per | the problem of working locomotives with oil fuel. In and the distribution of the oil will be effected by means 
square inch can be raised in the boiler in an hour and ' order to be in a position to replenish, as and’ when | of pumps. 
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FIG. 6—-ARRANGEMENT OF PIPING ON P.L.M. OIL-FUEL BURNING LOCOMOTIVE 


8-half, as against. three hours when coal is burned in | required, the bunkers or tanks of the locomotives it is} _As concerns the future intentions of the company 
with regard to oil fuel, it may be explained that it is 

first, of all proposed to convert (a) 100 station-engines 
for pushing mazout. It is necessary because of the 
capacity of the bunkers of engines of that type 


the ordinary way,, In the course of trials carried out | nec intai i 
: ' essary to maintain a considerable stock of fuel. 
pis & goods locomotive adapted for burning solid | The PLM. ‘ompany proposes. to create a. mazout 
ats oe oil, and haying ,200 square metres—say, re-charging station at each point from which oil- 
square feet—total heating surface, with a grate | burning engines operate. The fuel capacity of these 
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to re-charge them frequently, but that does not matter 
much, as they often return to the shunting yard, 
Some of them are only worked by one man, and gn 
oil furnace is more readily managed than is a. coal 
furnace. (b) Twenty German shunting-locomotives, 
Because these engines have not got movable fire-bars 
the process of keeping the latter clean offers some 
difficulty. (c) Two hundred goods tank locomotives, 
which will be chosen from among those operating 
on lines with difficult profiles. On such lines, because 
of the large amount of steam used, the question of 
keeping up the pressure is difficult, and, because of 
the slow speed, the fouling of the fire-bars is, with 
coal! firing, rapid. 








Iron and Steel Institute. 
No. L. 


THE annual meeting of the Iron and Steel Institute 
was held in the Hall of the Institution of Civil 
Engineers on May 6th and 7th. 

The report of the Council for the year 1919 was 
read, and Mr. Liltyd Williams, honorary treasurer, 
in presenting the statement of accounts, said that 
as the result of the appeal to members to increase 
their subscriptions voluntarily, a sum .of £1390 had 
been paid. The n steps would be taken 
to bring about the formal alteration in the rules to 
make the higher subscription obligatory, and the 
resolution would be submitted to the annual meeting 
next year. 

Dr. J. E. Stead, the incoming President, was then 
formally inducted into the chair by M. Eugéne 
Schneider, and, after a vote of thanks to the retiring 
President had been carried by acclamation, Dr. Stead 
presented the Bessemer Gold Medal for 1920 to 
Mr. Harry Brearley, who, in acknowledging the 
award of the medal, paid tribute to the great assistance 
in his work he had received from his brother during 
the whole of his life since leaving school. The 
dependence on others giving willing help was very 
necessary in an industrial research laboratory, and 
much of the merit of the work he had done belonged 
to other people. His experience had often indicated 
that the man best qualified to reach a solution of 
a problem was the workman who was engaged on 
the job day after day, and the investigator's greatest 
achievement was to inspire interest in such men and 

make them confederates in his plans. 

The President announced that Mr. W. H. Cathcart 
had been chosen by the Council to receive the first 
annual gold medal and freedom of the company 
offered by the Worshipful Company of Blacksmiths 
at their last annual meeting. Mr. Cathcart had 
been a blacksmith, and had worked his way up to 
the foremost position. He was the author of a well- 
known book, “‘ Science in the Smithy.” 

Dr. Stead then delivered his presidential address, 
which was a review of the progress made in the 
ferrous industries during the past fifty years. 
Excerpts from it were published in the last issue of 
THE ENGINEER. 

The first paper on the agenda was that by Mr. E. H. 
Lewis on 

“Tron PorTLAND CEMENT.” 


Mr. Lewis said that the paper was merely a short 
statement of work in which he had been engaged 
in Scotland during the past five years. 

“Nearly all blast-furnace slags can be utilised as 
raw material for making Portland cement, although 
in some cases a large addition of limestone would be 
required to increase the percentage of lime and 
reduce that of magnesia, &c. Only some of these 
slags can be used for the subsequent addition to the 
clinker necessary for iron Portland cement. Iron- 
masters who make cement will in any case have to 
face opposition, and it is very much to their mutual 
interest that, whether they make Portland or iron 
Portland cement, they should maintain the. highest 
quality which has been shown to be possible, and so 
convince cement users that blast-furnace slag is 
an excellent material for its manufacture.” 

Dr. C. H. Desch, opening® the discussion, drew 
attention to the very great importance of the process 
to the blast-furnace industry, since it offered an 
outlet for what had previously been a waste material, 
and also yielded an exceedingly valuable~ product. 
Taking, first of all, the manufacture of a plain 
Portland cement from the granulated slag and the 
limestone burnt together in a rotary kiln, he said 
to that no possible opposition could be offered, 
because the product was identical with that which 
was obtained in the ordinary Portland cement 
manufacture. The only debatable point was the 
addition of 30 per cent. of finely ground granulated 

slag to the finished product. The author’s results, 
both those he had just given and those which he had 
previously published with M. Deny, showed quite 
clearly that an increase of strength was obtained. 
For a long time past he (Dr. Desch) had urged that 
it was desirable to add some material of the kind 
mentioned to a Portland cement. Granulated blast- 
furnace slag had the required properties, and behaved 
just as the voleanic earth did in the old Roman 
cement.. There was a further advantage. When 


cement was exposed to sea-water, the decomposition 


figure. There was about 75 per cent. 
left in. 


had confirmed practically everything that he had 
desired to 
said that the question of making 


the lime. and the salts present. in sea-water. If the 
free lime were taken away and converted into a 
suitable silicate, there was not the same liability 
to.decomposition, and that. was the reason why iron 
Portland cements offered a greater resistance to the 
action of sea-water than plain Portland cement. 
That seemed to be a general experience, and he had 
confirmed it by work of his own. It was, therefore, 
an.admirable material to use in the construction of 
docks and quay walls and things of that kind. He 
would point out, however, that if the manufacture 
of Portland cement was to become a common adjunct 
to the blast-furnace industry, it was necessary that 
the very greatest care should be taken in its manu- 
facture. There was at the present time a very 
strong prejudice on the part of engineers against any 
cementing material made from blast-furnace slag, 
largely due, he thought, to the experience with the 
old slag cements. That prejudice had to be over- 
come, and it would not be overcome if the material 
were manufactured carelessly or in such a way as 
to show considerable variations between one con- 
signment and another. It was only by producing 
a very high quality of cement that it would be possible 
for the industry to establish itself; but if that were 
done, an important addition would be made to this 
country’s resources in building materials. 
Mr. F. Harbord said the subject was of very great 
importance, but was very largely a commercial 
question. There was not the slightest doubt—and 
he entirely agreed with the last speaker—that if 
a true Portland cement were made from blast-furnace 
slag it would be in every way equal to the cement 
made from limestone and clay. If such a cement 
could be made at the same price as the ordinary 
Portland cement, all prejudice on the part of engineers 
which could rightly be held concerning cement made 
from slag would disappear. Portland cement could 
be made as cheaply from the ordinary raw materials 
as from the slag, and that was what he meant by 
saying that it was a commercial question. There 
then came the question of adding slag meal; that 
was to say, simply ground-up granulated slag. In Ger- 
many, before the war, two kinds of slag were used. 
One was known as iron slag, which was diluted—if he 
might use that term—by 30 per cent. of slag meal, 
and, as far as his experience and information went, 
that had seemed to give all the results of true Portland 
cement, although it had not been sold in Germany as 
true Portland. In the other case, instead of one- 
third of slag meal being added, two-thirds of slag 
meal had been added and one-third of clinker, 
and that, he thought, had been called slag cement. 
It had inferior properties, and he would be inclined 
to urge ironmasters who were starting in the industry 
for the first time to follow American practice and 
make a true Portland without any admixture of 
slag in it at all; they should take their slag, lime- 
stone, and raw materials and clinker them; if they 
followed that course no exception would be taken 
to the product. If, as experience was gained, it 
could be proved that, in all classes of slag» which. were 
suitable for cement-making, the same result could 
be obtained, and, as had been pointed out by the 
author, that a distinct improvement. was secured by 
the addition of slag meal, then it was to be hoped 
that engineers would face the fact, and that they 
would allow themselves to be supplied with a material 
which would cost them less. 

Mr. Hutchinson reminded the meeting that his 
father had patented a process for the making of a 
granulated slag from Cleveland blast-furnace slags 
in about the year 1880. A jetty had been built at 
Skinningrove with that material, and it could be 
claimed that for hydraulic work that cement had 
never been beaten. It was when that cement was 
used for air work that engineers raised objections. 
He believed that if consulting engineers had more 
carefully considered its real value as a hydraulic 
cement.they might have utilised that product from 
that day down to the present time. He thought 
there was a very great future for the industry along 
the lines which the author had suggested. Future 
research on the subject should follow certain lines. 
All engineers were interested in getting potash from 
slag, and the dust extracted by the electro-static 
method yielded a potash of a very high quality. They 
were not getting all the potash out as naturally taken 
out by the blast-furnace, and he was rather inclined 
to think that if they could utilise a method of ex- 
tracting a larger quantity of potash from the slag, 
utilising the heat of that slag at the same time, they 
would have left a product freed from the potash, 
which would be better for the purpose of turning 
out, not only a really first-class hydraulic cement, 
and a Portland cement which would be useful also 
for work in the air, but a better product than had 
ever been made from slags up to the present time. 
The President inquired if Mr. Hutchinson could 
give the composition of the residue. After the potash 
was extracted, what was the analysis of the material 
left ? 

Mr. Hutchinson said. he would communicate the 
of potash still 


Mr. E. H. Lewis, in reply, said that Dr. Desch 


point out in his paper. Mr. Harbord had 
was largely 





which took place was mainly a re-action between 





a commercial one. He entirely agreed. Mr. Harbord 


had also said that. if it were possible to manufacture 
pure iron Portland cement considerably cheaper than 
the ordinary, Portland cement, all prejudice would 
be removed. With that statement he did not 
entirely agree, because, owing to the curious con- 
dition of freights during the war, they had perhaps 
been to some extent protected in Scotland, and in 
spite of the fact that they were able to sell it much 
more cheaply than the English coment which was 
delivered on the market, yet there was still a 
strong prejudice in the minds of the more old-fashioned 
engineers against its use, more particularly in 
the case of reinforced concrete. When considering 
the commercial question one had to take into account 
the cost of dumping the slag or of buying or leasing 
ground on which to dump it if one did not make it 
into cement. Mr. Hutchinson had confirmed the 
fact that the slag cement itself made a very good 
hydraulic cement, and it was good for many other 
purposes. If a cement were put on to the market 
which might be used for quite general purposes, both 
for use in air or under water, for use either in plain 
or reinforced concrete, there was no comparison 
between the old slag cements and the Portland or 
iron Portland cements. The real position he would 
like to take up was that in Germany the makers of iron 
Portland cement or slag cement had had their fight 
with the makers of ordinary Portland cement, and that, 
sooner or later, there would have to be that fight in 
this country, and that ironmasters who were going 
to make cement must fight the interests of those 
who made the ordinary Portland cement, and must 
prove that their product was equal to'or better than 
the London Portland cement. In Germany one 
could either sell one’s cement as pure Portland cement 
or, provided one did not add more than 30 per cent. 
of granulated slag clinker, one could sell it as Eizen 
Portland cement. Sooner or later those interested 
in this country would have to agree to some such 
classification and subdivision of the various cements 
made from blast-furnace slag. 

A group of papers on blast-furnace practice was 
the subject of a joint discussion. The contributions 
were “ British Blast-furnace Practice,” by Mr. F. 
Clements; ‘“‘ The Valuation of Ores and Iron-making 
Material,” by Mr. C. H. Ridsdale ; and “* The Econ- 
omical and Thermal Conditions in Blast-furnace 
Practice,” by Mr. H. E. Wright. 


“ British BLAST-FURWACE PRACTICE.” 


It is impossible to do more than give a synopsis 
of Mr. Clements’ paper, which is composed in the 
main of elaborate tables. The synopsis of the paper 
is as follows :-— 


(1) The consideration of the chemical balance sheet of the 
blast-furnace as applied to Park Gate practice. 

(2) The consideration of the thermal balance deduced from 
the information afforded by the chemical balance sheets in (1). 
(3) The consideration of the detailed schedule of Enylish 
blast-furnace practice, along with information calculated from 
the data. 

(4) The consideration of the effect of adjusting the pig iron 
yield on the burden of each furnace to one common basis. 

(5) The consideration of the effect of adjusting the blast 
temperature as well as the pig iron yield to one common basis. 
(6) The consideration of the graphs of the particulars obtained 


under 4c 
(7) consideration of the general conclusions to be drawn 
from the foregoing. 
(8) The consideration of a suggested design of a furnace 
of producing 2000 tons of pig iron per week from burden 
yielding 30 per cent. pig iron, po with a blast temperature 
of 1000 deg. Fah. 


hl. 
er 





“Tue VALUATION OF ORES AND JRON-MAKING 
MATERIAL.” 


There is, perhaps, no more striking instance of the need for 
chemical guidance than in buying and selling ores. About 
ten million tons of pig iron are made in this country in a normal 
year, involving the use of twenty to thirty million tons of 
ironstone and ore of many kinds, and purchased at widely 
different prices; the final decision as to which shall be bought, 
and the relative price to be paid being, in most cases, in the 
hands of men who are not familiar with the chemical reactions 
attendant on its reduction, or the practical considerations 
which can be learnt only by ience in the nsible 
running of blast-furnaces. A misjudgment of only 6d. or ls. 
per ton on half a million tons of ore—a by no means uncommon 
in a year, especially now there 
involves no less than £12,500 to 


There are certain scientific data—chemical and thermal— 
which have been fully deterinined, and the question is: 
cannot a more accurate valuation be made from a full analysis 
and statement of the mechanical condition coupled with 
practical experience, than from the ordinary practical trials 
not conducted on strictly scientific lines, or of which the records 
are incomplete, and the true effects not correctly differentiated ? 
It is impracticable within the limits of a short paper to do 
more than set forth briefly the case for proper valuation. This 
is done not dogmatically, but with the hope of eliciting dis- 
cussion by practical blast-furnace men who have studied the 
chemical thermal sides of the problem. It is, unfortunately, 
only possible to give a few examples of the heat balance sheets 
and other detailed working involved. 

What we are concerned to know. with reference to an ore to 
be valued is how it will compare on omeey the same basis and 
conditions with some other, which thus mes a standard. 
The value determined is, of course, relative, not absolute. 
Each ore naturally tends to be best suited for iron of a particular 
type, although it may be practicable to use it for another type, 
and for whatever t is taken as a standard there will, with 
normal furnace working, be one best type and basicity of slag. 
When compared on these lines it will be found/that as the 
many details in a particular practice 


quantity for one firm to buy 
are so many i ti 
£25,000. 





5 





valuation is relative, a 


may differ from those of the standari taken without invalidating 
the comparison, as it is taken for both, 

The author then deals with the matter in hand 
under several heads. ' First with the metal produced ; 
quality and quantity of ore per ton “ natural pig” 
made to standard type and grade; then with the 








mechanical and physical condition of the ore and 
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some chemical factors ; and, finally, with commercial 
factors. 


“THe CHEMICAL AND THERMAL CONDITIONS IN 
BLAST-FURNACE PRACTICE,” 


The object of this paper is to place in the hands of those 
engaged in the manufacture of pig iron # plain statement: of 
the chemical and thermal conditions governing blast-furnace 
practice, 

We may sum up the combustion of fuel in a blast-furnace 
as follows :— 

(1) Chemical reactions fender it possible for not exceeding 
5.8 ewt. carbon as carbon peared ty Ay to be further burned to 
carbonic acid. : 

(2) Chemical reactions involved in the decomposition of 
carbonic acid from material, and in the process of direct reduction 
of metallic oxide or metalloids, form carbon monoxide without 
air being necessary. 

(3), The combustion of carbon at the tuyeres by air, and oxygen 
from the moisture it contains, is, apart from the use of hot blast, 
the oe other means available of hy ms 8, ep any heat 

uired after the above reactions have been fully carried out. 

t may be pointed out that the heat carried away by the 
escaping gases is not heat utilised, because it remains available 
outside the furnace, and, so far as the furnace is concerned, has 
absolutely not been utilised. 

This brings us to probably the most important and least 
understood of the functions of the blast-furnace—the absorption 
of heat by the materials in their descent the furnace. 
Heat interception is a vital function of the whole furnace, and 
does not apply toa zone. Anything which upsets the absorption 
of heat in the furnace, or the regular d t and mingling of 
materials with the ascending gases, exerts a tendency to cause 
loss. Amongst such causes are rapid local movement of des- 
cending material, or ascending gas; insufficient penetration 
of blast at the tuyeres ; lack of capacity or time factor for the 
material to absorb heat; clogging or choking of a portion of 
the furnace space by fine ores ; or by easily crushed f i 
down. All such causes lead to deficiency of heat absorption 
in larger or smaller quantities of material reaching the hearth, 
and in all cases to diminished hearth temperature requiring to 
be made good by burning more fuel. This remedy has the draw- 
back that larger volumes of gas are produced, which pass nt 
® proportionately higher speed over almest the same descending 
material, causing the heat of the ing gases to rise and carry 
away moro of the available heat. The important conclusion 
to be gathered from the foregoing remarks is that the chemical 
composition of fuel must exert a large influence, because in 
a normal blast-furnace with coke as fuel ash, sulphur and the 
limestone required to flux them lead to the loss of the heat the 
carbon yields: and hence much past ingenuity and invontion 
can be nullified altogether by i ing the impurities in ore 
and fuel, and if we do not stop this tendency to increase, further 
possible imp ment t cope with it. 

It appears to be somewhat ignored to-day that none of the 
improvements which may be possible in blast-furnace practice 
can reverse these effects which follow on additiona! impurity 
as night follows day. Coke consumption per ton of iron has 
been, and is, steadily increasing, in spite of all improvements 
which have been already made. 

So far as the author has been able to ascertain, there has been 
only one public advocate of the ity of picking out sili 
gangue instead of putting it through the furnace at great loss. 
He refers to the late Mr. T. C. Hutchinson, who strongly insists 
upon this point in his papers before this Institute. It is 
necessary, in the interests of fuel economy, that attention 
should be given to cleaning coal for blast-furnace coke manu- 
facture. It is not an economical sition to pay coking costs 
upon increased ash and sulphur. It is also necessary to do 
something to exclude as far as possible shale, stone, clay and 
siliceous matter from our blast-furnaces. Those blast-furnace 
or other experts who consider silica a good thing in ore may be 
reminded that they can get all the benefits it gives by putting 
old firebrick or the like on the furnace burden without paying 
freight and the cost of ore. 

If nothing can be done in these directions, instead of talking 
of the time when poorer materials will come in, it is necessary 
to provide rich ore to mix in and maintain a standard enabling 
the blast-furnace to yield reasonable output with reasonable 
fuel ption, b if it is not done we shall uire to 
build more furnaces, stoves, and blowing engines—in effect, to 
work on slag alone if the present output is to be maintained. 

The author would, however, strongly urge the necessity for 
providing a rich, easily reducible ore to cope with the future 
situation upon the ground that output and quality of product 
will always require attention. In many cases the standard of 
quality in a lean ore cannot be greatly improved without casting 
aside as waste a considerable quantity of iron with the rejected 
siliceous matter. The provision of such rich ore would prevent 
the waste of some of this iron, and, without prejudicing existing 
output and fuel consumption, conserve our existing mineral 
supply by bringing it into use. 

point the author wishes to make quite clear is that the 
questions that No. 2 Committee on blast-furnace practice 
considered and reported upon, although of importance in equal 
cases, are all reduced to unimportant details if we have to face 
a 3 or 4 per cent. drop in iron content of our ore mixture or 
5 per cent. extra ash in our coke, The tendency at present is 
in this direction, 

The President said there was an enormous mass of 
material before the members for discussion, but it 
was all of a very similar nature. Although the economy 
of coke in the blast-furnace had been freely discussed, 
there. was one very important factor of which the 
coke manufacturers should take heed, namely, that 
in spite of. the improvements in blast-furnaces, the 
coke consumption to-day, in Cleveland at least, 
was higher than it was before the extra hot blast was 
introduced. The average at the present day was 
something like 25 cwt., and the increase was almost 
entirely due to the causes referred to in the three 
papers—the increased percentage of ash and _ the 
bad mechanical conditions. i 

Mr, J. F. Wilson said that Mr. Clements stated on 
page five of his paper: ‘‘ It is admitted that the only 
carbon dioxide of value is that obtained ‘from the 
reduction of the burden in the stack by the carbon 
monoxide, That derived from the disassociation 
of the limestone has no bearing on this point.’ In 
the heat balance sheet, however, the»carbon in the 
carbonates of the charge was included in the heat 
generated by the combustion of the carbon to CO,. 
Granted that that’ was allowed for on the other side 
of the balance sheet by the heat absorbed in decom- 
posing that CO,, ‘would it not have given a more 
correct sheet if the CO. had been treated as being 
inert after leaving the,lime,? As that item repre- 
sented about 13, percent. of the total heat, its in- 
clusion or:exclusion would make some considerable 
difference in assessing the relative heat values of 




















the work done. With reference to the statement 
on page 16 of Mr. Wright’s paper, as regarded. the 
replacing of lime with magnesia, he considered it 
would be more correct to assume that magnesia did 
replace lime in the accepted. theoretical proportion, 
A partial replacement of the lime in a limey slag 
would lower the fusion point of the slag, with the 
result that, at a similar slag temperature and viscosity 
at the slag notch the latter slag would, demand an 
increased. proportion of. bases. Carrying it. to an 
extreme limit, and totally replacing the lime, with 
magnesia, would lift the fusion temperature, higher 
and, in a reverse manner, demand a decreased pro- 
portion of bases in the slag at the notch... The effect 
of. increasing or decreasing the proportion of any, 
compound in a slag must depend chiefly on its effect 
on slag fluidity. 

Professor Andrew McWilliam referred to the clay 
used. A very interesting case had oceurred in India 
in connection with the clay material which was 
among the detrital masses coming down from the 
mountain side. It was found during the monsoon 
that the amount of clay material that adhered to the 
ore made such a difference in the cost of the. coke 
consumption that arrangements had to be made that 
as little ore as possible wes brought in during the 
monsoon. That was an illustration of the point 
made in the paper in that respect. The Institute 
would, he thought, be interested in an experiment 
that had been made in India. A furnace, on being 
rebuilt, had its boshes increased by a certain number 
of feet, and he believed the results came out prac- 
tically as given in Mr. Clements’ paper. With regard 
to the addition of the, manganese, he had, in an 
advisory capacity, to help in settling the percentage 
to be employed. Owing to the low sulphur content 
in the fuel, in the flux, and in the ore, it was decided 
that there was no need to have more than about 
1 per cent., which was very nearly in accord with 
the statement made by Mr. Wright on page 15 of 
his paper. He was very glad to find, also, that 
Mr. Wright had tackled the question of the position 
of alumina, and he hoped that Mr. Wright, or some 
other member, would experiment further on that 
subject. Speaking particularly to blast-furnace 
people coming from different quarters of the globe 
rather than from different works in the same district, 
it would be found that there was a very great difference 
of opinion as to the position of the alumina in calcu- 
lating out the additions to make a proper slag. 
There were two violently opposed parties, one 
claiming that it was a fairly strong base, not of the 
nature of lime, but still strongly basic in its action, 
while the other claimed that it was absolutely an 
acid. He thought that very important point should 
be further considered, and he hoped that Mr. Wright 
would deal with the subject in his reply. 

Mr. Gerald Cochrane did not quite appreciate 
why Mr. Clements argued that the diameter of the 
hearth was immaterial. About 1882 the late Charles 
Cochrane proved that by increasing the diameter 
of the hearth he reduced his coke consumption from 
the 28 cwt. he was then using to 22 ewt., and, later 
on, when the diameter of the hearth was further 
increased, the coke consumption was reduced to 
18 cwt. It was also well known that in the United 
States the diameters of hearths*had been increased 
to an almost unprecedented extent—he believed up 
to 2Z0ft. 9in.—with the result that a very large re- 
duction in coke consumption had been obtained, 
while the diameter of the bosh had not been altered. 
The question of the number of tuyeres that should 
be used was to @ great extent a matter of opinion, 
but so far as his small experience went, it seemed to 
be unnecessary to use as many as sixteen, as was 
suggested in the paper, with all the various com- 
plications thereby entailed. 

Mr. Daniel Sellars said that if the views expressed 
im Mr. Ridsdale’s paper could be made a commonJaw 
the author would receive the blessing of all connected 
with blast-furnace work. The main point he wished 
to make was that any person’ ‘who preposed to do 
that might be somewhat repelled by the number of 
balance sheets which Mr. Ridsdale had produced: 
A balance sheet could be divided into a great many 
parts, but it was one balance sheet after all, and it 
need not be made every time, it. was desired to value 
an iron ore, It. was not) necessary to cover three or 
four pages'of foolscap, as the author seemed to imply— 
it could be done in ten minutes. Once the practice 
had been fixed, the balance sheet was constructed 
for those particular conditions, and it acted as a 
constant which was applied as a multiplier or as 
a divider over the ore. _ The value of an ore depended 
upon three things: the amount of coke that was 
going to'be used, the amount of limestone that was 
going to be used, and the other charges. Many of 
the conditions and considerations which Mr. Ridsdale 
raised it was not necessary to know individually, 
but only the sum of them. One must know what 
the standard ore cost, but it was quite as convenient 
to.know what was to be the total cost of the iron, 
If a person knew that he could make iron for a certain 
sum he knew he could pay so much for coke and 
limestone, and if the sums’ spent on those articles 
were deducted from the total’ amount, the value 
which ‘he ‘was allowed to pay for the ore was left, 
and from that’ it was easy to deduce the price per 
ton. Any, person who proposed to do that would 
be relieved to hear that it was necessary to go through 








the operation only once, ‘and then the result. would 
be. good for quite a long time. He was much sur- 
prised at the statement in Mr...Wright’s. paper that 
the use of manganese, even in the basic . process, 
was attended by loss in conversion. and it was there- 
fore doubtful if it could, be classed..as a helpful 
ingredient in’ ore. Personally,,he took an entirely 
different view. He did ‘not.think there was. the 
slightest doubt in the world:.that. up; toa point, 
about +14 per cent,, manganese, was, a very helpful 
ingredient of the ‘ore,' particularly native ores, where 
considerable sulphur had to be dealt with. Not only 
was it helpful in the ore, but, it.was also helpful in 
the steel furnace... He hoped the papers would assist 
the members to arrive at some basis of valuation, 
so that.the coke maker and the seller of iron ore 
would be forced to place a value upon their inferior 
material. He ti t that, at any rate the iron 
maker would be very glad. indeed to give them a 
premium when they got above a certain standard. 

Mr. Hutchinson, in a written contribution, con- 
gratulated Mr. Clements on the very. complete sched- 
ules of blast-furnace practice and plants in the various 
districts in the kingdom, which would afford valuable 
means of reference for the Institute for many years 
to come. - The paper suggested. many points. for 
discussion. He only proposed to deal with one, 
that was the question of the character of the, material 
charged into the furnace. That matter had always 
been. of great interest at Skinningrove. The late 
Mr. T. C, Hutchinson, in his paper on ‘ The Mech- 
anical Cleaning of Ironstone,” _proved great economy 
in fuel consumption, which resulted from cleaning 
out silicious impurities in the stone by means of 
a mechanical picking belt in preference, to using the 
flux and fuel necessary to smelt, it out in the blast- 
furnace. It was equally important, however, to 
deal with all the materials charged into the blast- 
furnace, as well as with the ores.. Blast-furnace 
managers had been impressed for a long time past 
with the importance of using pure limestone. It was 
of quite equal importance to apply the same methods 
to the coke charged into the blast-furnace, and it 
was to be regretted that makers of coke should be 
satisfied with the present condition of things. 
During war conditions and post-war conditions coal 
coke was sent out with high ash contents, and whereas 
they at Skinningrove could in the past work for 
many months with an average not exceeding 21 cwt. 
of hard Durham coke, coke now had such a high ash 
content that 25 ewt. of eoke had become the usual 
figure, and many managers could report, depreciation 
which was even more serious. Whilst considering 
the question of the best modern washer with which 
to treat this inferior coking coal at the blast furnace 
plant, an entirely new method of washing, based on 
the flotation method, had. been put before them. 
In the first instance, by using waste liquors from their 
own coke ovens they had been able to remove shales 
slightly more effectively than by the best. of modern 
washers, and, further, by varying the oil, and conse- 
quently the surface tension preduced by the oil, they 
had been able to obtain a further separation of what 
was known as the bone coal, leaving a pure coal of 
exceptional cleanliness, which, on being coked separ- 
ately in a by-product oven, yielded coke of altogether 
exceptional hardness and quality, It was thought 
that by, the adoption of such a process they would be 
able again to reduce the coke burdens to about 
21 ewt., the figure at which they stood when they 
could rely on obtaining good, hard Durham coke 
made from clean washed coal. 

Mr. Ernest. Barry said they had lately experimented 
at Skinningrove on the washing of coking coal by 
flotation: methods .as practised on an extensive scale 
throughout the world for, the recovery of metallur- 
gical fines from waste slimes. These experiments 
indicated that the pure coal, substance could .be 
readily separated from bone or bastard coal and shales, 
It was proposed to make coke from the pure coal 
substance, giving a coke of from 5.0 to 5.5 per cent, 
ash, putting the bone coal to producer, boiler or 
locomotive use, since, in addition to containing 
considerable quantities of inseparable ash, its agglu- 
tinatory or coking property was indifferent. In 
addition to removing the shales as effected by ordinary 
coal washing, the colloidal clays were likewise com- 
pletely separated. These colloidal clays were the 
substances which held the, water in washed small 
coal and prevented its drainage. By their removal 
the small washed coal from the flotation process 
drained extremely, well, and, no difficulty would be . 
anticipated in reducing the water content after 
flotation washing to below 7 per cent, The effect 
of removing the bone coal, shales, and colloidal clays 
from the coal was a great improvement in the strength 
of the coke. In view of Mr. Clements’ strong com- 
ments on the disgraceful cokes now sold for blast- 
furnace work, it. was thought that members of the 
Institute would like to know what they were doing 
to meet the crisis. He agreed with Mr. Hutchinson that 
the coke burden would be reduced from 25 to 21 cwt., 
the old figure, when the super-cleaning of the coking 
coal had been put to work at Skinningrove. 

Mr. Herbert Scott said that most of the attack 
that. day had been upon the fuel. _He had been 
connected with the production of ironstone in this 
country, and he could not help thinking that perhaps 
the ironstone producers were deserving of some 
criticism too, He had seen ironstone going away 
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from places in the Midlands to blast-furnaees out of 
which he could not understand how any iron was 
going to be got. The-three authors of the papers had 
made some remarks about the desirability of preparing 
the raw material in the shape of the ironstone and 
getting it down to a reasonable and uniform size, 
and he was particularly ‘interested in Mr. Clements’ 
remarks about the possibility of sintering. Experi- 
ments were being carried’ out in this country at the 
present time, and it’ might’ interest the meéting to 
know what was happening in the Midlands in a very 
large undertaking—probably the largest—as regarded 
calcination of the’ green ironstone. ‘ Kilns had’ been 
put up at very great expense. At first, with ordinary 
natural blast, the results obtained had not been very 
satisfactory, but with forced blast they had been able 
to get a uniform calcined material. ©What had 
occurred to him in seeing’that calcined material was 
that a very large proportion—perhaps ‘50 per ‘cent. 
of it-—-was in a very ‘fine state of division. In that 
respect the green carbonate differed, he understood, 
from the Cleveland iron ore, Masmuch ‘as it was a 
much more friable substance, and on exposure to heat 
in the calcining kiln it broke up into fine material. 
These green carbonates, it might not be generally 
known, would have to be relied upon very largely 
in the future, as the oxidised ore areas had been 
exhausted. c 
Mr. Clements, in reply, said he was glad to know 
that efforts were being made to improve the coke 
which would be available. In reply to Mr. Scott; 
he might say that the ore which had been treated 
was the brown ore, and not the green. It was the 
ordinary ore of Northamptonshire and Lincolnshire. 
He would reply to many of the points in writing, 
but there was one matter which he desired to mention, 
and that was the national aspect of the subject. 
In his opinion there was sound reason for optimism 
in the critical times of ‘to-day. They might seem 
bigger than former years of crises; they had arisen 
from bigger causes. It must be remembered, how- 
ever, that it was no use bringing a 1914 mental outlook 
to the study of a 1920 question. There was a good 
fifty years’ hard experience within the two dates. 
The future held great possibilities if we were only 
bold and daring enough to take the opportuni- 
ties presented. Those financial burdens whieh 
we were all feeling personally, and which had ‘to. be 
met, could only be met, by an inerease in ‘the 
trade volume of the country. .That must have’ its 
foundation on an adequate supply of» iron. »He 
thought the members would agree that the problem 
of getting iron from our native'ores, with economy, 
was a problem which demanded for its solution the 
©o-operation and aid of all persons interested in 
pig iron manufacture. That’ it could be done he 
was sure if they set themselves towards that end. 
The whole history of iron-making proved it. That 
it must be done was imperative. The ‘needs of the 
country demanded it. Then let them get it done. 

On the motion of the President a hearty vote of 
thanks was accorded to the authors for their papers, 
and the meeting adjourned till the following day.- 

Mr. C. H. Ridsdale, in reply to the discussion, 
emphasised the need, if the iron and steel industry 
in this country was to make progress, for materials 
to be available which were of definite qualities at 
definite prices. More coke was being used ¢o-day 
to make a ton of steel than in past years, and the 
same thing was true of hematite. lf we made ten 
million tons of iron and saved four ewt. of coke on 
each ton, that would represent an economy of two 
million tons of coke, or three million tons of the coal 
which was so badly needed in France and Ttaly. 
If our metallurgical policy was uneconomical, it was 
obvious that very serious harm was being done to 
the nation as a whole. 

The President said that with regard to the question 
of sulphates or sulphides in iron ore, he thought 
everything depended upon what they were associated 
with in the ore. If sulphate of lime or sulphate ‘of 
baryta, or any sulphate, existed in the presence of 
silica, the silica preferably took the place of ‘and 
liberated the sulphuric acid. The sulphuric acid 
was then at once reduced and joimed the iron. He 
carried out a number of researches on that subject 
with the object of ascertaining the relative disad- 
vantages of sulphur in the two conditions, 7.e., 
sulphide and sulphate. They were crucible experi- 
ments ; but whether there were sulphates or not, if 
there was plenty of silica present to take up the base 
the sulphur went into the iron. He thought there 
must be a greater tendency for sulphides of iron to 
pass into iron than for sulphates to do so. 

Mr. H. E. Wright also replied to the discussion. 
A question had been asked as to the effect of magnesia, 
In ferro-silicon furnaces it was found that dolomite 
or magnesium limestone was more beneficial than in 
the ordinary blast-furnace, and in the ferro-manganese 
furnace it gave some benefit in the same direction. 
In no case, however, had he ever found a practical 
furnace manager who said he could replace lime with 
magnesia in the proportion of’the atomic weight of 
1.4 to 1. The general position was to take it as 
practically equal. He was pleased that Professor 
MeWilliam was able from his experience to confirm 
the fact that impurities produced the effects that he 
had described in the paper. Professor MéeWilliam 
had asked him to deal further with the question of 
alumina and its action as an acid or as a@ base, So 
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impurities in the materials, which were increasing 


evening, and was marked by a welcome innovation— 
the “cackle was cut.” 
speeches, which, in a great hall like that in the 
Connaught Rooms, can be heard by few, and are 
listened to by none, the Council condensed the toast- 
list. almost to the irreducible minimum— it was just 
long enough to allow digestion to wait on appetite— 
and filled in the evening with scientific entertainment. 
In the dining hall itself a cinematograph had been 
arranged, and a series of excellent films was exhibited, 
of which those by Dr. Rosenhain, showing micrograph 
sections of steel, were the most novel. 
were made, we understand, by moving a polished 
and etched surface under a microscope fitted with 
appropriate apparatus. 
difficulty of focussing was overcome was remarkable, 
but it may be doubted if the cinema has any marked 
value in this direction. 
graphs arranged in sequence would show all and more 
than could be shown by the “ movies.” 
films displayed actual steel works’ processes, and were 
excellent in all respects. 


there were frequent demonstrations of the application 
of radiography to the examination of metals, and in 
the drawing room a large number of varied exhibits 
was shown, whilst in the Grand Hall a long _ table 
had been arranged on which were spread many 


models, apparatus, &c. 


execution, and it is one we hope to see followed on 
other occasions and by other institutions, 


far as ordinary coke blast-furnaces were concerned, 
with which he was: principally acquainted, it -was 
practically impossible to conceive that alumina could 
ever’ act as an acid, because that involved sucha 
great amount of lime being present that he thought 
the blast-furnace slag would be too stiff to work. 
He did not:care to set up any theory in regard to its 
action as '@ base; ‘but in his opinion it was introduced 
into the furnace in the common form of clay or the 
simplest ‘silicate of alumina expressed by the formula 
of one’ molecule each of silica and alumina. He had 
triéd to tell the members in his paper as clearly as 
possible the result of twenty or thirty years of blast- 
furnace experience. There was a considerable differ- 
ence of opmion with regard to manganese. Person- 
ally he did not consider that one per cent. of man- 
ganese was justified in pig iron, and it was possible 
to obtain in another way the effect of adding one per 
eent. of manganese. The main object/of the paper 
was to point out to the Institute and to iron manu- 
facturers generally that, although ‘a considerable 
amount of money might be spent in improving the 
plant, it would all be nullified unless some: attempt 
was made to deal with the overwhelming amount of 


from day to day. 


Tae DINNER AND CONVERSAZIONE. 
The dinner of the Institute was held on ‘Thursday 


Instead of long after-dinner 


These films 
The skill with’ which the 


A series of ordinary micro- 


The other 


In other parts of the building exhibits of scientific 
nterest had been arranged. In the Edinburgh Room 


nteresting specimens, books, sketches, ‘pictures, 


The scheme was admirable in conception and 


After 


industry by scientific advice and research, and to administer 
the funds placed at its disposal by, and to report to, the 
Air Council. The second chief recommendation of Lord 
Weir's Committee, was, that, a Department, of Aeronautics 
should be established at. the Imperial College of Science 
with the Zaharoff Professor of Aviation—Sir Richard 
Glazebrook---as,.director. It is announced that a grant 
from public funds towards ‘the organisation of such a 
department has been approved. An addendum: to the 
Air Ministry’s communication specifies the tive 
responsibilities for aeronautical research of the Air Ministry 
and the Department of Scientific and Industrial Research, 
under whose control the abolished, Advisory, Committee 
latterly worked. The Research Department isto be 
responsible for’ work tending to the advancement of 
science generally, even although ultimately it may lead 
to the advancement of aeronautics. The Air Ministry is 
to be responsible for research aiming exclusively at the 
advancement of aeronautics, except as regards work done 
atthe National ig Gum Laboratory. or by an Aircraft 
Industry Research iation, if such an association be 
hereafter established. 





Letters to the Editor, 


(We do not hold elve. ponsible for the opinions of our 


correspondents. ) 








GAS v, ELECTRICITY. 


Str,—I trust that the very biassed statements in Sir: Dugald 
Clerk’s Forrest Lecture may not go unchallenged by those in a 
position to produce authoritative data. In the meantime may | 
be permitted some comment on what strike me as the more 
obvious misstatements ? ; 

I note that the lecturer repeats the statement about the Coal 
Conservation Committee reporting in. favour of sixteen. huge 
power stations to serve the whole kingdom. Is this correct ’ 
I understand that the recommendation was to divide the 
country into sixteen districts, each of which would be served 
py a number of stations linked up so as to obtain the high power 
factor and high diversity factor which are inseparable from the 
most economical results, These desiderata are only possible 
where a large area, comprising all kinds and conditions of loads, 
is covered. 

With regard to the total power at present employed in this 
country, the Committee’s figures appear to be based on the 
rated horse-power of the engines. As the average load through- 
out the working day will not exceed ‘70 per cent. of full load 
the coal used per horse-power hour actually delivered will be 
increased in proportion. The efficiencies realised, will for this 
reason be somewhat lower than, the. full load results. _ The 
lecturer does not appear to make'any allowance for stand-by 
losses, radiation, &c., which go ‘twenty-four hours per day 
with steam plant. This is a by no means negligible item, which 
will become of increasing importanee with the general adoption 
of a forty-eight, forty-four or forty-hour week. Electrical plant 
does not suffer from this disability ; the large power stations 
proposed would, thanks to the diverse character of the loads, 
run at about full load for practically twenty-four hours per day. 
The figures arrived at by Sir Dugald for the average consump- 
tion per horse-power hour are based almost entirely on assump- 
tion ; hence, no weight whatever can be given to the apparently 
close agreement of the figures arrived at by two different methods, 
By slightly shading the figures here and there, the two methods 
can be made to give identical results, but the accuracy of the 
result is not thereby any better established. ‘‘ The little more, 
and oh, how much |" 

I submit that if due allowance be made for stand-by losses 
and for plant running light, the Committee's figure errs, if at 


dinner people want to talk rather than be talked to, 
and as the members circulated from room to room, 
discussing or examining the exhibits, they had every 
opportunity of passing the “time of day” with 


courtesies which do so much to cement friendships 
and not a little to disseminate knowledge and 
encourage business. 


having taken a step which met with the approval of 
everyone. 


THE AERONAUTICAL RESEARCH COMMITTEE 


be taken to organise future education and research in 
aeronautics. The report of this committee was published 
last, February and its findings were summarised in a note 
in our issue of March 5th. One of the two chief recom- 
mendations of the committee was that the existing 
Advisory Committee for Aeronautics should be replaced 
by an Aeronautical Research Committee endowed ‘with 
in 
was announced by the Air Ministry that the Research Com- 
mittee had now been constituted, the members of the Com- 
mittee being as follows :—Sir R. Glazebrook (chairman), 
Wing-Commander W. D. Beatty, Lieut.-Colonel E. Gold, 
Air-Commodore Brooke-Popham, Wing-Commander Cave- 
Brown-Cave, 
Mr. A. Ogilvie, Mr. H. White Smith, Mr. J. D. Siddeley, 
Professor H. Lamb, Professor W. E. Dalby, Professor 
B. M. Jones, Mr. G.I. Taylor, and Mr. H. T. Tizard: The 
Advisory Committee for Aeronautics, it may be recalled, 
was appointed in the spring of 1909, so that.it has now been 
abolished. after completing ten years’ most useful, work. 
Abolition, wé think, is the correct word to apply to its 
pis erage for with the exception of Sir Richard 
Glazebrook and Professor Petavel none of its members 
has been appointed to the new Research’ Committee, 
although nine of them have served continuously on the 
Advisory Committee since it was formed. The functions 
of the Research Committee, in addition to those heretofore 
performed by the Advisory Committee, will be to promote 
education in aeronautics by co-operating with , the 
Governors of the Imperial College, to take over complete 
responsibility for the Air Inventions Committee, an 


Accidents Committee, to assist the country’s aeronautical 


riends and acquaintances and exchanging those 


We congratulate the Institute very heartily on 











In October, 1918, a committee was appoimted by the 
hen Air Minister, Lord Weir, to consider what steps should 


creased responsibilities. On Tuesday of last. week it 


Professor Bairstow, Sir J. E. Petavel, 


the 


all, on the low side. 
Is it seriously contended. that there is no saving in power 
quent on the ad of electric driving? . It is surely 
common knowledge that the adoption of electric motors in- 
evitably results in a reduction in the amount of energy used, 
Take, for example, a machine shop. Carefully designed group 
or individual driving may reduce the maximam power required 
by 60 per cent. as compared with hanical tr ission 
Practically any industry would show a similar saving to a greater 
or lesser degree. Very large have resulted, for 
example; from the use of individual drives in weaving sheds. 
With electric motors accurate check may be kept on the efficiency 
ofthe machinery. Large economies have resulted on this account 
alone. A point that should not be missed is that electric motors 
are started and stopped as required, whilst steam and gas 
gi are ily run longer hours than the machinery 
they drive. It is a very general, practice to start up) engines 
ten or fifteen minutes before the works start, and it is by. no 
means an uncommon practice to run gas engines through the 
meal hours to. obviate the difficulties and uncertainties of 
starting up again. The fuel thus wasted forms by a no means 
inconsiderable proportion of the while, as‘ these types of prime 
movers are notoriously iméffieient at low loads. 
Electric motors retain their high efficiencies at practically all 
loads, thus the energy absorbed is,sensibly proportional to the 
energy output. | Taking. all these.points into consideration, 
it. will be seen, that the aetual horse-power hours required by 
the industries of this coumtry depend very largely, on the form 
in which the power is delivered. ‘The’ actual reduction in horse- 
power hours will approach 50 per cent. of that at present used. 
It does not appear from the ‘published abstract of the lecture 
how the figure of 1.561b. per brake horse-power hour: for ‘a 
large generating station is ‘arrived at. Sir Charles Parsons’ 
figure of 28 per cént. efficiency would require the eonsumption 
of .93 lb. per kelvin, or .7,1b.,only per, brake horse-power hour, 
at. the station bus-bars,.or about: .8 lb. per brake horse-power 
hour delivered to the consumer—about, one-half Sir Dugald’s 
figure. It is not claimed, of course, that this figure would be 
immediately realised, but with the general adoption of elec- 
tricity for power, heating’ and lighting, # figure not very short 
of .8 1b. delivered is in sight. 
There is no doubt that an efficiency of 20 per cent. as against 
13. per eent. quoted, by, Sir) Dugald, canbe realised) now) with 
25 per cent. in. the very near future ;; 20 per cent. efficiency 
would correspond to, say, 1.1 1b. of, goal per brake horse-power 
hour, ’ 
Coming now to the comparison of gas and electricity for various 
pu , it should be noted that! thé diagram does not agree 
with the text. For example, the diagrari gives the efficiency of 
electri¢ ‘generation ‘as’ 8.5 pericent, the actual figure for 1919, 
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whilst the text admits,of a possible :13.per cent, It is somewhat 
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ungenerous to found an argument against “super stations” 
on average figures of existing stations, many of which are war- 
worn and obsolescent. It is alleged that 46 per cent. of the heat 
of the coal is delivered as gas to the consumer. Closer examina- 
tion shows that this result is arrived at by crediting the gasworks 
with all the heat contained in the tar and éoke, and by assuming 
that this heat can be wholly recovered, The diagram gives 
the ratio— 





3 Heat content of gas. 16.0 “bie 
Heat equivalent of electrical energy. 8.5 : 
This would be more correctly— 
25 14 
20 


This, however, is a minor point, as the actual work done by 
the energy is the proper criterion, not the gmount of energy 
per pound of coal available for dispatch to the consumer. 
The comparison of gas and electricity for heating is entirely 
vitiated. by the efficiencies assumed. As everyone has at one 
time or another learnt to his sorrow, gas heating ofea room is 
only bearable with ample yentilation. The gas companies them- 
selves enjoin good ventilation as absolutely necessary. Ample 
ventilation means that a large proportion of the heat escapes 
up the chimney. How is this escape limited to 58 per cent.? 

With an electrical heater, which consumes no air, the amount 
of ventilation necessary is very much less. It seems to me that 
the efficiency of a heater, whether gas or electrical, is largely a 
matter of the t of air passing out of the room. An effici- 
ency of 90 per cent. can readily be realised with an electric 
heater. As for boiling water, an efficiency of 42 per cent. for 
gas heating is never realised in ¥ practice. As a rough 
experiment, the gas taken to boil one pint of water from about 
40 deg. Fah. was measured and found to be 4 cubic feet. If 
42 per cent. is correct, then I am paying away my hard-earned 
gains for gas having a calorific value of 130 B.Th.U.’s per cubic 
foot. Roll on, then, the happy day when gas is sold by the 
thermal unit—gas by any system of charging will smell just as 
sweet. I think Sir Dugald has somewhere stated that town’s 
gas has a@ calorific value of 550 B.Th.U.’s or thereby. -This 
would point to an efficiency of something like 10 per cent. 

In the case of a brightly polished electric kettle, it is hard 
to see where the heat can go to if not into,the water. I believe 
there are authentic tests extant showing an efficiency of over 
90 per cent. I t as ble, every-day figures :— Gas, 
20 par cent.; electricity, 85 per cent. I note that the gas mains 
are credited with delivering 95 per cent. of the energy entrusted 
to them. Is this not putting too high a figure on their integrity ? 
I have just been examining some figures of gas consumption for 
a number of fairly scattered buildings. These figures point to 
a loss of about 10 per cent, by leakage—this, too, on the con- 
sumer’s side of the meter only. No doubt the piping is in a bad 
condition, but, after all, are not practically all syst of gas 
mains in @ pretty parlous condition these days ? Ten per cent. 
for leakage is, I am convinced, an optimistic figure. There is 
also a small energy loss due to loss of pressure ; this, however, is 














negligible. The heating diagram would now read— 
Gas 25x OX M= 45 5 
Electricity 20 x 90 x 85 = 15.3 >’ 17 


The comparison of gas and electricity for power purposes is 
vitiated in a somewhat similar manner. Gas i may 
attain an efficiency of 25 per cent. at full load, but engines of 
this type are seldom run fully loaded. As gas engines have no 
margin of overload, and are necessarily installed to meet all 
probable loads, as a rule they ryn much under full power. The 
load factor under average conditions will not exceed 50 per cent. 
As the efficiency falls off very rapidly in gas engines, an overall 
efficiency of 25 per cent. is quite unattainable ; 20 per cent. 
would be an exceptionally good result in practice. Electric 
motors, on the other hand, have a very large range of economical 
working, the efficiency being practically constant from, say, 
one-half load to well over full load. In the average manufac- 
turing plant, the energy absorbed will be from 20 to 50 per cent. 
less, due to the more direct application of the power and to the 
elimination of all idle running. The ratio would thus become— 
Gas -25 % .90-X -20= 4.5 % _ 5 
Electricity .20 X .90 X .85 x 1.2= 19.4% *’ 92° 

I have taken the efficiencies of the motors as 85 per cent., as 
against 90 per cent. in the lecture, as smaller and less efficient 
motors would give a better distribution of power in most cases 
and would result in a lower expenditure of energy. The last 
factor—-1.2—represents the gain due to the more efficient 
utilisation of the power. 

Tt is most instructive to note how the lecturer, one of the 
British Commercial Gas Association’s “‘ great double-barrels,” 
leaves his. gas lighting friends in the lurch on this occasion. 
The admission that gas ires the ption of more energy 
per candle-power hour than electricity is most interesting, and 
one is almost inclined to accept this concession in a spirit of 
humble thanksgiving. »-When, however, the figures are examined 
more closely, one finds that the concession made is insignificant 
beside the actual results. The lecturer in a previous paper 
states that inverted—the more efficient type—gas mantles 
radiate 47 B.Th.U.’s per candle-power hour, i.e., 1 Ib. of coal 
13,000 

47 
available. As, however, only 25 per cent, of the coal becomes 
gas and only 90 per cent. of the gas arrives at the burner, the 
actual result will be— 

13,000 X .25.x .9 

47 

or rather less than one-third of the amount claimed in the 
lecture, Turning to the electrical side of the comparison, the 
results are more astonishing. Taking an efficiency of generator of 
20 per cent., or, say, 1.5 1b. of coal per kelvin delivered to the 
consumer, 1 Ib. will give 666 watts, which, with gas-filled lamps 
consuming .6 watts per candle-power, will give a total of 1100 
candle-power hours. . 

Even taking the lecturer’s figure of 1.561b. per brake horse- 
power hour, or, say, 2.12b. per kelvin, the candl}-power hours 
per pound of coal will be twelve times greater with electricity 
than with gas, 

One recalls an advertisement of the gas interests proclaimin, 
gas as thirteen times cheaper than electric light. The Boot 
would &ppear +6 be in process of transference to the other foot. 

'The gas results are only attainable with new mantles, which 
deteriorate rapidly, and a careful adjustment of the burner to 
suit the | pressure, which varies constantly. In practice, the 
candle-power claimed for any mantle is little more than a pious 
aspiration, 

Sir Dugald warns us of the great improvements imminent in 
the yield of gas per ton. He does not add, however, that this 





should give eandle-power hours if all the heat were 





== 63 candle-power hours. 





is to be attained’ by greatly enhancing the lethal properties of 
an already deadly agent. 

It should be noted ‘that all comparisons are based on coal 
having a calorific value of 13,000 B.Th.U.’s. Power stations 
can be, and are, run on coal of very much lower grade, which is 
quite useless for gas making. There does not appear to be any 
great virtue in saving annually many millions of tons of small 
coal. I submit that the all-by-gas policy would not reduce by 
1 lb. the coal wound, but would résult in vast accumulations of 
lower-grade coal, dross and duff. Mere weight of coal without 
reference to its value, monetary or calorific, is no criterion 
whatever. 

Sir Dugald professes to believe that large’turbines are advo- 
cated solely on account of their superior steam perfor 


but, of course, a good deal would depend on proper fitting of 

the stove. 

Comparative Costs, Heating a Room of 2000 cubic feet over a period 
of 200 days of ten hours each. 





It is surely common knowledge that there are other factors than 
coal costs in the running of a power station. Reduced capital 
cost and reduced wages—items of the greatest importance in 
these days of dear money and dearer labour—both follow from 
the use of large turbine sets. The'reduction in these charges per 
kilowatt of output alone is sufficient fully to justify the larger 
sets, quite apart from the slightly lower steam consumption. 
The size of turbine sets continues to grow, in spite of the very 
real difficulties of design and. operation—the, saving rests on 
very, secure foundations of fact. Surely, too, there is in the 
lecture some confusion of thought between large turbines and 
large stations. A large station need not necessarily contain 
gigantic turbines. A large output is essential if lower costs are 
to be obtained, as only by covering a large area can the station 
load factor attain satisfactory proportions. Definite statistics of 
the growth of internal combustion engine driving would be most 
interesting, as ordinary experience would go to show that gas 
engines are at present being replaced by electric motors wherever 
a public supply is available. Possibly, motor cars are included 
in the lecturer’s numbers. These engines can scarcely be held 
up as paragons of economy, however. Makers of electric plant 
of all kinds are at present many months behind with their 
orders, in spite of a satisfactory and rapidly growing output. 
I venture to prophecy that once these firms get abreast of their 
orders, the alleged increase in the use of gas and oil engines— 
apart from motor vehicles—will turn into a most pronounced 
slump. Gas and oil engines are used chiefly as a pis aller. 

The lecturer closes this section of his address by stating that 
gas engines return 10 per cent. and electricity 6.8 per cent. of 
the energy contained in the fuel. These figures, however, are 
only arrived at by crediting the gas in full with the tar and coke 
produced. These, apparently, are assumed still to have the 
value of the same weight of coal—at least, that appears to be 
the trend of the argument. If gas is debited with all charges, 
a large margin in favour of electricity is apparent, even on the 
basis of horse-power hours. As, however, much less energy 
would be consumed in an average case due to the more efficient 
transmission, the result is overwhelmingly in favour of the 
electric drive. It is amusing to note that in the future gas will 
give a return of 18.5 per cent., whilst apparently electric 
generators are to stand still at the average figure attained during 
1919. 

The lecture appears to be a plea for the status quo ante bellum 
for all power production except by gas. There is, however, 
considerable internal evidence that Sir Dugald is weakening in 
his advocacy of gas, the all-pervasive ; electricity even receives 
a conditional blessing. 

The whole paper bristles with controversial points and un- 
substantiated statements. The most serious blunder to my mind 
is. the assumption that electrical driving absorbs as much power 
as gas or steam to do the same amount of work at the machines. 
Actual experience shows that owing to the elimination of shaft- 
ing, &e., a very great saving is possible under this head. 

May 10th. Rosert CHALMERS Brack. 





STEAM BOILER EFFICIENCY. 


‘Sir,—Your correspondent Mr. W. H. Casmey states: “ It 
is lack of uniformity between the fire-grates and that of the 
outlets for the products of combustion that is the principal 
cause of coal wastage.”” In support of that statement he gives 
a table of performance for three Lancashire boilers in which 
the ratios of grate to outlet are 4 to 1, 3.5to I and 2.75 to 1 
respectively. At the same time he appears to be quite uncon- 
scious of the fact that his table at once disproves his statement. 

All three boilers give the same evaporation per pound of coal 
and consequently realise the same thermal efficiency. All three 
boilers use the same quantity of air per pound of coal and con- 
sequently use the same quantity of air per pound of water 
evaporated. If the lack of uniformity mentioned by Mr. Casmey 
does not affect the relative performance of these three boilers, 
upon what grounds can he assert that it affects the performance 
of any other boilers? What Mr. Casmey appears dimly to 
perceive is the effect of different ratios between flue volume and 
heating surface. 

I have not attempted to compare the two tables given in his 
letter, as the first appears to be sufficiently conclusive. 

It may interest Mr. Casmey and others of your readers to note 
that his table confirms my _ stat t of September last, viz.: 
“* Quite independent of their size or type, quite independent of 
the soot or scale on their surfaces, and quite independent of the 
class or calorific value of the fuel they use, all steam boilers that 
realise the same standard of thermal efficiency use the same 
quantity of air per pound of water evaporated from and at 
212 deg, Fah.”’, ‘ 

Glasgow, May 8th. 





Jas. Duntop. 


DEFENCE OF THE OPEN FIRE. 


Srr,—As one haying extensive experience of stoves and 
anthracite, I can fully, endorse the statements of Mr. Charles R. 
King, published in your issue of April 30th, and in this connec- 
tion would quote below the instructive comparative tables on 
heating mentioned in the lecture by Professor Barker, of the 
London University :— 


Anthracite Hot-water 

Heat: by Coal fire. Gas fire. stove. radiator. 

Per cent, Per cent. Percent. Per cent. 
Redintion 6 iciien2B (is. G0. <0; <5 BB... ., 88 
Convection oa sees 15... ae ees « 12 

Conduction 

(walla,&e.) 2. 15 20S a — 
Chimney loss .. 55°... 35... 50. > 
OOS 7100. Ak 200) . 100 


The only point,on which I do not agree with Professor Barker 





is the 50 per cent. heat loss through chimney, my experience of 
anthracite stoves revéaling only about 15 pet cent. loss thereby ; 


Pence Cost for 

Fuel. Cost. perhour. ~ season. 

£ 8s. d. 

Coal grate .. . 458. per ton .. 455-223 16 0 

Gas fire | 4s. per 1000c. ft. .) 1.28 +. 1014 0 

Gas radiator Ditto 1383 ..°3 4 0 

Naked gas flame Ditto 23 16 9 

Anthracite stove . 608. per ton: ... el Lis 0 
Burned continuously, 

24-hour day — ak ome te o AD DO 

Electricity .. . 8d. unit... ans ews 

Electricity .. .. 2hd. unit . 2.95 24 12 0 

Hot-water radiator .. 42s. perton, coke: .15 bk 56°90 
Burned continuously, 

24-hour day — wh 2 0°0 

It is.obvious that even with anthracite costing 60s. per ton. 


and burning continuously. day and night, there is considerable 
economy effected compared with an open coal grate consuming 
coal costing only 45s. per ton, quite apart from the great saving 
in kindling materials, labour, time, dirt, &c., pointed out by 
Mr. King. 

And I might add that an exhaustive test for comp2rison of 
anthracite and ordinary bituminous coal on fires lighted in an 
open grate during an eight-hour trial resulted in 22 Ib. of anthra- 
cite being consumed—giving much higher temperatures, even 
with windows open—as against 31 Jb. of bituminous coal—a 
solid saving of 30 per cent. 

A. LeonaRD SUMMERS, 
Author of “ All About Anthracite,” &c. 

London, W., May 6th. 


THE WILD-BARFIELD PROCESS. 


Str,—We notice in your report of the discussion on Mr. 
Lineham’s paper on the “‘ Hardening of Screw Gauges,” recently 
read before the Institution of Mechanical Engineers. that Colonel 
Crompton is made to refer to our process of steel hardening as 
follows :—‘t The Wild-Barfield magnetic process for determining 
the temperature at which quenching should be effected, to which 
reference was made to the author, was first discovered by Mr. 
Taylor, of Leicester, and was only good for small pieces, as large 
masses would fall from the magnet before they had time to come 
to a uniform tem Sg 

Either Colonel Crompton has been misreported, or else he is 
mixing up our process with some other of quite a different nature. 

The Wild-Barfield process is in no way a tractive method, 
and the mass of the steel treated in no way governs the working 
of the system. As the steel passes through its AC, range, it 
gradually loses its magnetic susceptibility, and this is shown by 
the gradual decay of the voltage produced in a coil of wire out- 
side the furnace. A specialised form of voltmeter indicates the 
voltage produced and consequently the magneti Pp y 
of the steel, and when the steel has quite passed through the 
AC, range, and has become quite non-magnetic the indication 
is given by the pointer of the indicating instrument returning to 
zero. The larger the mass of steel, the less sensitive the indicator 
has to be, and that is all. So far, therefore, from the mass being 
a disadvantage, it is quite otherwise, as more energy is available 
for working the indicator. 

AvToMATIC AND Execrric Furnaces, LtD., 
E. P. BarriEtp, Managing Director. 
London, W.C. 1, May 7th. 


[Colonel Crompton’s exact words were: ‘‘ Consequently. the 
larger mass would fall away from the magnet before its proper 
time.” —Ep. Tue E.] 
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ELECTRIC STEEL FURNACES IN AFRICA AND CANADA. 


Sm,—I write; both on my own: behalf and on that of some 
friends—some“ demobbed ” men—to ask if some of your 
readers familiar with South African ‘conditio.s can give us any 





information as regards the present conditions and future pros- 
pects of the electric steel furnace in that country. Also as 
compared with this 


regards the cost of living, &c., there as 
country. = 4 Z 
The slump in electric furnace practice consequent upon the 
Armistice has thrown many metallurgists with special electric 
furnace qualificati into mgenial employment, and some 
of us would gladly welcome a discussion which would throw 
some light upon colonial in the electric steel furnace 
industry, particularly with reference to South Africa, and, 
perhaps, Canada too. 
May 10th. 
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ENGINEERING GOLFING ea ths Meeknininn Fialaee 
took part in the spring meeting of the ineering Go! 
Society. which was held at: Coombe Hill on. Tuesday last, 
May Ilth. In the morning there was an 18-holes stroke 
competition under handicap, the members playing in two 
divisions. In the first division the President’s challenge 
cup was played for by members with handicaps of 10 and 
un The cup and memento were won by Mr. C. H. 
Hayward with a score of 80+1=81; second prize fell 
to Mr. R. Longley with 88—5= 83, after a tie with Mr. J.W. 
Towle, whose score was 90——-7=83. The Wilson challenge 
cup and memento for members in the second division, 
with handicaps of 11 and over, were won by Mr. P. B. 
Brown with 98—13=85. For the second prize Mr. W. A. 
Brown, with 103—17=86, tied with Mr. K. Wolfe Barry 
with 99—13=86 and’ Mr. F. Bourne with 100—1I4=86. 
The prize was awarded to Mr. Brown. The scratch prize, 

resented by the captain, Mr. W. H. Shortt, was won by 
Mr. C. H. Hayward. In the afternoon Sheree reggie 
foursome competition, against , bogey. e prize 
was won by an G. H. Blacklock and E. C, Mackellar, 
and the second prize by Messrs. A. H. Beatty and H. L, 
Williams after a triple tie at 1 up, including Messrs. 
G. W. Anderson and S. R. Lowock, the order being arrived 
at ~ accordance with the scores made im the morning 
round, 
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Aerial Lighthouses. 





THE provision of lighthouses for assisting aerial 
navigation at night presents several important points 
of difference from the conditions to be fulfilled in pro- 
viding lighthouses for marine navigation. It is clear, 
for instance, that while the marine light has to be 
visible from a more or less constant height above sea 
level, the aerial light has to be visible from a machine 
which may be flying at any altitude lying between 
wide limits, and should be capable of being seen from 
a point directly over it. In view of the increased 
elevation from which the aerial light is seen the 
candle-power of the installation has to be made, or 
should be made, considerably greater than in a marine 
lighthouse fulfilling a corresponding function. . Thus 
a light placed 150ft. above the sea level would, mist 
and fog being absent, first appear above the horizon 
to an observer stationed 55ft. above the sea when his 
ship reached a point 22} miles from the light. To a 
pilot of an aeroplane flying at a height of only 2000ft. 


+ 
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FIG. i—COMBINED AERIAL AND 


above the sea the same light would become. visible 
at a range of 65 miles, so that if the light is to appear 
with the same brightness to both observers when it is 
first picked up the aerial lamp ought to have a candle- 
power nearly nine times as great as the lamp in the 
marine lighthouse. 

Granted the possibility of constructing a suitable 
lighthouse for aerial navigation, the question of where 
it should be placed demands special consideration. 
As in marine work, the aerial lighthouses required 
are of two broad kinds, namely, “ Jand-fall”’ lights, 
such as the Eddystone, the Lizard, and the Fastnet 
lights, and local lights corresponding to the marine 
lights, whereby a ship’s course is guided along the 
coast. It is evident that the aerial “‘ larid-fall ” lights 
should not be placed so that there is the least chance 
of their clashing with or being mistaken for the corre- 
sponding marine lights., To avoid, such clashing. it 
would appear desirable, where possible, to combine the 
marine and aerial lights in the same house. As regards 
the local lights required to guide aircraft from point 
to point overland to their objective, some difficulty 
may arise from the fact that a light is sometimes much 
less visible over land than over the sea, particularly in 
flat country, where ground mists and local fogs are of 
frequent occurrence. A less. important source of 
possible trouble lies in the fact that local aerial lights 








MARITIME LIGHT 


may possibly be mistaken for lights in a town or 
vice versé unless the route and the aerodrome lie well 
away from populated centres. During the war the 
lighting restrictions incidentally obviated this diffi- 
culty and permitted the use of a type of low-power 
local light—see Fig. 3—which to-day would be 
relatively of very little use. 

Lighthouses for marine purposes have passed 
through many stages in the course of their evolution. 
To-day lights equipped with parabolic metal reflectors 
are almost obsolete, and in their stead we find the 
beam concentrated and directed by means of ‘glass 
optical apparatus. Of these modern lights there are, 
broadly speaking, two general forms, namely, the 
“*fixed section’ type and the “flashing” or 
** revolving section”? type. In the fixed section type 
the illuminant is frequently acetylene. The optical 
apparatus in this form is arranged to concentrate and 
deflect only the vertical components of the rays of 
light coming from the burner. The occultation of the 
light, if required, is effected by means of a device 
which alternately lights and extinguishes the burner, 
the optical portion of the light not being arranged to 
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revolve. The length of flash obtainable with this form | 
of light is practically unrestricted, but the candle- 
power is perforce low. The general design of the light 
readily permits it to be run without attendance. In 


lights. As @ consequence of this fact we find all 
important lighthouses equipped with apparatus of 
the revolving section form, the fixed section type being 
commonly. used in minor positions. It follows, there. 
fore, that for aerial lighthouses corresponding to 
marine land-fall lights ‘the revolving section form 
would naturally suggest itself, while for local lights 
required to guide aircraft to their objective fixed 
section lighthouses might be used, 

The lights illustrated herewith have been designed 
by Chance Brothers and Co., Limited, of Smethwick, 
Birmingham. That shown in Fig. 3 is a fixed section 
light and has a range of 5 to 10 miles, as shown by 
experiments at Eastchurch carried out for the 
Admiralty in 1916. Such a light might be used to 
mark out aerodromes or as a local light if fitted with 
optical apparatus and burner of increased size, 
The apparatus shown in Fig. 4 would also serve as a 
local light. The lower portion of the optical part 


of this light consists of six panels of revolving section 
prisms, while the upper portion comprises six panels 
of special section prisms which throw the rays from a 








Excimeca”’ 


FIG. 2—-AERIAL LIGHT 


The 


little below the horizontal to nearly vertical, 
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ADDED TO A MARITIME LIGHT 


revolving are driven by a spring clockwork 
device. The illuminant is acetylene fed to incan- 
descent mantles. 

_In Fig. 1 we show the arrangement of a combined 








the revolving section form of light, on the other hand, | maritime and aerial light for use at important stationy. 
the burner, frequently of the incandescent type | The lantern consists of a pedestal of cast iron plates, 
supplied with oil gas or petroleum vapour, is sur-| on top of which is fixed a framing of steel standards 
rounded by several built-up lenses, each of which | and gun-metal astragals, the sides and dome being 
concentrates. both the vertical and horizontal com- | glazed with fin. polished plate glass. The optical 
ponents of the light rays coming from the burner and apparatus inside the lantern revolyes on mercury and 
directs them as a substantially parallel beam towards is rotated by clockwork mechanism driven by a falling 
the horizon. Thelens is mounted on a pedestal | weight. The lower portion of the optical apparatus 
and is rotated so that at a distance an observer on @ | consists of four panels of refracting and reflecting 
ship sees the light as a series of flashes, the frequency prisms of 90 deg, angle, which deliver the light as 
of which depends upon the speed with which the a horizontal beam. The burner is of the standard 
optical system is rotated and the number of lenses type used in lighthouses, burning vaporised petro- 
which it contains. In general, the duration of the leum, and has a mantle 110 mm. in diameter, 
flash given is now fairly well standardised at 0.3 sec. giving an intensity of 3500 British standard 
If necessary, this period could possibly be increased candles. The upper or aerial portion of the 
to about one second, but if it had to be made longer optical apparatus comprises four panels of refrac- 
the frequency of the flashing would have to be tors and _ reflectors, i a, beam a few 
reduced. Up to a certain size revolving section lights degrees above the horizontal, and, above these. panels, 
can be arranged to be operated without regular reversed fixed section refractors and reflectors throw- 
attendance, but for very powerful lights the presence ing a beam{extending from a few degrees below the 
of a keeper is desirable. horizontal to within a few degrees of the vertical. 

. The candle-power obtainable with revolving section | The aerial portion is lit by an incandescent oil burner 
lights is very much greater than that from fixed section of the same size and type as that used in the maritime 
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portion. The total floating weight of the combined 
apparatus is about 4} tons. 

The design illustrated in Fig. represents the 
addition of an aerial light to an existing maritime 
light. The lower portion is a modern maritime 
apparatus. The roof of the lantern has, however, been 
altered to take the lantern of the aerial light. Ventila- 
tion for the marine light is provided at the junction of 
the two lanterns. The upper portion of the aerial 
optical apparatus consists of fixed section lenses 
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FIGS. 3 AND 4—LOCAL AERIAL LIGHTS 


placed horizontally, andilluminates an angle extending 
from a few degrees below the horizontal to a few 
degrees from the vertical. The lower portion of the 
same apparatus emits. a very strong beam, the axis 
of which is about 4 or 5 deg. above the horizontal, 
with the lowest divergent ray just horizontal.’ This 
beam could be seen by an airman at an altitude of 
about 10,000ft. when 22 miles distant from the light- 


house. The general details of the clockwork revolving | pistons will both be moving downwards ‘together, 
mechanism follow modern practice. The aerial light | No. 1 being an impulse stroke, while No. 6 is a suction 
is revolved by the same mechanism as the marine | stroke, the remainder of the pistons working similarly 
light, so that the flashes of the two portions may /in pairs. This arrangement effectually assists in 
synchronise and thus avoid confusion to mariners. balancing the engines. 

In between the groups of three cylinders in the 
centre of each set of engines is placed the cam shaft 
| mechanism, driven off the crank shaft by spur and skew 








| gearing. The pistons are of cast iron, with concave 
Trial Trip of the Motor Tanker §tops. They are water-cooled by means of telescopic 
As the 


| pipe gear, and are fitted with cast iron rings. 
Narr agansett. engines are single acting, the pistons are of such a 
Tux motor ship Narragansett, which has just been | length as to allow of their lower ends giving some 
by Wiebe Lil P nee. pene rs aij | | : The Mi nt which eee Larue proportions 
»y Vickers, Limited, o arrow-in-Furness, ran : Syn: , panied - : gat 
successful sea trials off the Mersey on Tuesday last. | 8% fixed to crossheads carrying white metalled wocet 
The Narragansett is a well-equipped oil tanker of | seni end vw te cures a pisiee. apsate . 
the following dimensions :—Length between perpen- | 2€tween the cylinder columns, nO CORR ASAE OR 
diculars 425ft., breadth 56ft. 8in., and moulded depth | @7e of the usual marine reciprocating engine type— 
to upper deck 33ft. She has a short forecastle, | the crankhead and top end brasses are of cast steel 
| officers’ accommodation amidships, and engineers’ |lined with white metal, and the men. peerings 
accommodation in the poop, the main engines being = hewn are of a ee et Hl ye ane 

placed right aft. Built on the Isherwood system | “@rge Dearing suriaces have been allowed tor throug 
| of longitudinal framing, and to the highest class at | 0Ut- The cylinders, which are of gal worn oe 
Lloyds’, the vessel has been designed to carry a | water-cooled and fitted with cast iron liners, oo sts ri 
n sh 


total deadweight of 10,500 tons on a 26ft. draught of | cylinder heads are likewise of cast iron. 
water at a speed of 10} knots. Her cargo-carrying | cylinder head casting are placed the air inlet, exhaust, 
| capacity is about 9450 tons of oil of 0.90 specific and fuel injection valves—three valves mn all. 
| gravity, and for power and bunker steaming purposes | A relief valve is also fitted to each cylinder. Kight 
| 750 tons of oil fuel can be carried in tanks placed fore | hollow, H-shaped cast iron columns, of box section 
|and aft, so that they may be utilised for trimming | form support the six eylinders of each set of engines, 
| purposes. The ten main oil tanks are divided longi- | rigidly connected at the top in the fore and aft 
tudinally by a centre-line bulkhead, and are fitted with direction by cast iron box-section distance pieces. 
| trunk hatches to the upper deck. They have a total | The bed-plate, which is made in two pieces, is of 
| capacity of about 432,000-cubic feet, and the Summer | C@8t iron closed in at the bottom so as to form a 
‘tanks in the wings a total capacity of about 52,000 | trough to carry away the lubricating oil as it falls 
cubie feet. , | from the moving parts of the engines to a sump at 
The Narragansett is the first oil-engined vessel | the after end of the engines, 
| to be owned by the Anglo-American Oil Company,| Through the centre of the legs of each column, 
and the first ship fitted by Vickers Limited with | heavy tie rods—sixteen in number—take the main 
their solid injection type of oil engine, designed | impulse reactions. Any moisture or burnt oil 
| wholly for commercial purposes. Judging by the | dropping from the pistons is prevented from falling 
| results of the sea trials, which were in every way | down into the crank pits by means of light cast iron 
| successful, the makers are to be congratulated, and | trays which are placed in between the columns and 
above the crossheads, oil-wiper glands being fitted 


| have proved that solid injection of fuel as applied 
where the pistons pass through the trays. The 
lower parts of the engines are thus entirely protected. 


|to oil engines acting on the four-cycle principle 
| can be designed to suit mercantile work as successfully 
The propeller thrust is taken by Michel single-coltar 
thrust blocks. '.A rack cut in a fly-whvel bolted 


| and economically as any other system of fuel injection 

;}now on the market. The use to which cast iron 

has been put for all the main castings, and the massive | to the shafting abaft the engines, and actuated 

construction of the engines in general, are noticeable | by a small electric motor, is provided for turning the 

features of the design. The vessel is propelled by | engines. 

twin screws, the two sets of engines fitted each The main bearings, top. and bottom ends, are 

consisting {of} six cylinders, arranged in two groups | force-lubricated by vertieal plunger pumps, driven 

of three, the common diameters of the cylinders | off the main engines. by levers.. An additional 

being 244in. and the stroke 39in. . Each set is |steam-driven force-lubrication pump is ,also_ pro- 

rated at 1250 brake horse-power at 118 revolu-| vided for this duty, placed in between and abaft 
the main engine. Horizontal lubricating oil coolers 

are also fitted, one fer each set of engines. 


tions per minute. The crank shaft is built up of 

two solid forged three-throw pieces coupled together : 

with crank arms set at 120 deg., and the order of | The auxiliary plant is almost entirely steam driven, 
steam being provided by one single-ended three 
furnace marine type boiler placed on a shelf above 


firing is 1, 5, 3, 6, 2, 4 for ahead motion, where the 

six cylinders, are numbered from forward aft, and, 
the main engine forward, and one. vertical Annan 
boiler placed in a stokehold in the, forward part. of 











considering. one, complete. cycle. or two complete 
revolutions of the engines, it follows that Nos. 1 and6 | 
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the engine-room. Duplicate feed pumps are supplied 
for each of these boilers, and a complete auxiliary 
condensing plant is placed in the forward engine of 
the engine-room on the port side. The two steam 
boilers are, of course, oil fired. Two dynamo sets 
have been fitted. One is driven by a steam engine 
by Matthew Paul, Dumbarton; andthe “other is 
driven by a low-compression Vickers-Petter oil 
engine. 

Fuel injection is effected by means of a small 
four-throw pump placed to the left of the eentral 
position in the centre of the engine, and driven by 
gearing off the cam-shaft drive. The oil is delivered 
at a pressure of 4000 Ib. to the fuel-injection valves 
placed on the cylinder head in between the air inlet 
and exhaust valves, and enters the combustion 
at a pressure of from 450 to 500 lb., depending on 
the power being developed by the engine. The fuel- 
injection valve is driven by bell crank levers and 





| plished that way, and the workmen were quite willing to 
obtain betterment of their earnings by individual efforts, 
| which have been a. stimulus all along the line towards 


_ increasing production. 


Labour Costin Germany. 


(By our Correspondent.in Germany. ) 


Tur increase of the cost of labour in Germany dates | 
back to the-early times of the war... It took-its origin-from. | 
the ever-inereasing demand for, and the growing scarcity | THE SMOKE PROBLEM IN MANCHESTER. 
Soar otarsan ya docereental anoouanes, as i eect | Wann the title“ The Black Smoke Tax,” the Air Pollu. 
other countries. On the strength of the gradual rise of | tion Advisory Board of the Manchester City Council has 
the cost of living, the workmen demanded higher payment | Just published its report on the damage done by smoke in 
and were accommodated by the manufacturers without | Manchester, The report is the result of investigations 
great remonstrances, as the latter found easy recompensa- carried out since 1912, when the Sanitary Committee—now 
tion in higher prices. While the earnings of the many | the Public Health Committee—of the Manchester Cor- 
unskilled workmen which have filled the ranks of the | poration appointed the above Board to investigate the 
industrial army remained proportionate to. the pre-war cause and cure of the smoke huisance. The Boar divided 
standard, payment of specialists and skilled workmen | itself into four sub-commidtens, soit with the work o/ 
generally soared up to an unheard-of level. the Statistical Sub- ittee that this report deals. 

Such were the conditions when a. came to an eee issued by this oe o 

d, with u iti . classes of people—householders, superintende. S- 
abrupt en a complete upset of political and econo pitala: ardinbeote. Sigdeee.peintete, dnepperigr @rnere, hotel 








| 


push rod, spring controlled, off the cam shaft, plaeed | mical conditions. Factories were out of work 

at the top and front of the engine. The air inlet and | as war orders were withdrawn and very slow | and restaurant keepers, owners of eee ores gad 

exhaust valves are similarly driven off the same eam |i coming forth. The workmen took no aceount of this a ie whose position, wopld be Hsely Seenable them t. 

shaft. Lever gear is provided, o from: the | CBtice! condition, but demanded sae sehateven Bappaged | ‘ose a valuelie oping ee ies Mact cncke ka 
xs i ear their earnings should not be . t were © a heavy y 

starting platform, to cut out any fuel injection valves | oractically in control of the istration of ine ocatey only as a disfiguring but as a destructive oe 


separately, and also to alter the timing and period 
of injection, thus controlling the power developed. 
The air-inlet valves each their suction from a 
short vertical ipe, closed in at the top and 
fitted with a suitable number of narrow slots. The 
exhaust from the eylinders is led into a common 
pipe—one for each set of engines—suitably lagged, 
and then passes up the funnel. 

In the Vickers solid injection oil engine no com- 
pressed air is required for the combustion of the fuel, 
but for manceuvring purposes compressed air has 
to be employed, and a vertical steam-driven Brother- 
hood air compressor has been fitted which delivers 
air at 600 Ib. pressure to a reservoir of ten steel 
bottles placed horizontally in the after end of the 
engine-room. On the cam shaft are mounted the 
cams in pairs, giving ahead and astern motions. 
Immediately above the cam shaft runs another shaft 
along the front of the engine, carrying the fulerum 
levers driven off the cam shaft. These fulcrum 
levers are mounted excentrically on the shaft, so 
that by partial rotation of the shaft the levers ‘of 
the inlet and exhaust valves can be lifted clear of the 
cams. Reversing the engine is effected by a second 
motor operated by compressed air and fitted with 
a dashpot cylinder containing oil. This motor 
rotates the fulcrum lever shaft, thus lifting the lever 
clear of the cam, and a further movement of the 
reversing lever slides the cam shaft in a fore and aft 
direction, thus bringing the astern cams into opera- 
tion, when the fulcrum levers are lowered, and 
astern motion ensues. Asmall hand pump is provided 
for reversing the engine by hand. The first move- 
ment of the starting wheel controlling the compressed- 
air supply to the cylinders puts compressed air into 
all the cylinders; further movement of this wheel 
cuts off the air to the cylinders in pairs, and puts oil 
into the injection valves until all the fuel-injection 
valves are receiving oil and the air supply is cut off. 
The manceuvring qualities of the engines were fully 
tried coming round from Barrow to Liverpool and 
during the trials, the average time from ahead to 
astern being about 10 sec. and from stop to astern 
about 8 sec. It will be seen that a considerable duty 
is thrown on the air-compressor pump to keep the 
air bottles supplied while the engines are being 
manceuvred. The engines have been run at as slow 
a rate as from 40 to 45 revs. per minute, and probably 
this rate can be still further reduced if desired. 
The pistons themselves are lubricated by small 
sight-feed lubricators worked by ratchet and lever 
motion off one of the crossheads The water-cooling 
service is led to the exhaust valve in each cylinder 
head through flexible hoses. Driven off the crosshead 
by levers at the forward end of the engines are four 
pumps, two being for forced lubrication, already 
mentioned, and the remainder for water-cooling 
service. The lower of these two water pumps is for 
the low-pressure water service, the upper one taking 
suction from the lower and increasing its pressure 
for use in water cooling the pistons. 

Among other auxiliary pumps are steam-driven 
ballast and fire and bilge pumps. Two electrically 
driven Drysdale’s centrifugal pumps for stand-by 
cooling-water service in port and a steam-driven 
CO, refrigerating plant by the Pulsometer Engineer- 
ing Co., Reading." Two cargo pumps, each of 200 tons 
capacity, are placed on the upper deck amidships, 
and can pump oil from any one tank to another or 
overboard. William James’ variable-speed gear and 
hydro-electrical steering gear are fitted aft, and the 
galley range is fired with oil fuel, the fuel installation 
being supplied by Manlove, Alliot and Co., Limited, 
Nottingham. 

Over an 8-mile course between the bar and N.W. 
lightship a mean speed for two runs of 11.2 knots 
was obtained on a mean draught of 26ft. 3in. The 
consumption of oil fuel for the main engines at this 
spéed would give a daily consumption of about 
11 ‘tons 

It may be mentioned that at sea the vertical Annan 
boiler is sufficient for all purposes, the larger 
cylindrical boiler being used to steam out the oil 
tanks. 

A sister ship, the Seminole, is now being built by 


instance, architects estimate that a clean 


at that time, their demands, which included abolishment velleie tite coe a aia Me Sa of buliding: 


of piece-rate payment and the reduction of working hours, 


were gratified to a large extent. by from 15 to 50 per cent. Property owners variously 
Wages were adjusted accordingly on the basis of an | estimate the yearly cost of outside painting an:| 
eight-hours day, and in accordance with previous ings. | repairs in the case of a residential in oe Somme 
+ Ih 


at £75 per annum as compared with a 
the country at 25 to 50 per cent. Hotel keepers report 
that curtains last only half as long as in Blackpool and 
as long as in London, Liverpool, an: 

of warehouses complain of the 
bleached, and dyed goods by 
i t damage due to the bleach. 

in dark and foggy weather, and the dullness 
of dyed goods is a loss difficult to estimate. For 
house painters Manchester is “ ise,” the effect of the 
atmosphere on paint being“ ruinous.”’ Very carefulinquiries 
have been made by a trained investigator as to the effect on 


earnings 
This settlement was, however, only provisional. It 
created gaps between the wages of unskilled and skilled 
ee on eS ee ee ee 
eategory, which, on the strength of their own great num 

and of the peri! me theories of equalisation, 
successfully combated the difi jation in w: A 
new adjustment took place, whereby of the un- 
skilled and the ski workmen were brought in line 
somewhere in the middle course. 
of the unskilled ; 


Many workmen 
to. their ad have been d b: 
ed ae D Sis se pe amen Hog 


5 ast 





The “ equalising * theories are gi wa: dually to | the weekly washing bills, and a comparison has been made 
the o m that higher glalt and y ak should on this basis between Manchester and Harrogate. The 
find their reward in hi ‘payment. ‘This conviction, returns obtained are set out in an appendix, from which it 
which is slowly but ily gaining, has been a great ally | appears that the average weekly wash in houses of 5s. 11d. 


of the forces which have been trying to settle the labour | weekly rent in Manchester and 5s. 9d. in Harrogate takes 


Minimum Wages per Hour in Marks, 
South Germany. 

















Westphelia. | Saxony. Rhineland. ‘ 
Category. | Sy ee reeeenns ee Se mee ig ett ls | Ma Coie Sa NM res Berlin. 
| Hi | Si aeee | Diissel- Saar- nn-| . . | Nurem- 
district | district -*ipsic. [Dresden |Cologne. | “Gort. | bracken, | heim. Teer 
i ini 3.60.| 2.40 | 3.20 | 2.. 3.80 2 1.90-2.50 3.30 3.15 2.90-3..60 
Trained machinist | 3.60 , 2.40 | 3.20 2.40 3.80 |2.50-2.80/1.90-2.50) 3.20 | 3.30 
Machinist’s help | 3.30 | 2.16 2.95 2 3.58 (2.50+-2.70)1.60-2.05, 3 | 2.90 2.85 2.90-3.10 
Lathe hands 3.60 2.40 | 3.20 2.40 "3.80  |2.50-2.80/1,90-2.50 3,20 | 3.30 3.15  2.90-3.60 
Tool makers |.3.60 .| 2.40 | 3.20 2.40 3.90 (2,70-2.80/1.90-2.50 3.20 | 3.30 3.15 3.40-3.60 
Fitters. J... LS). 3.60 | 2.40 {3720 |) 8240 — | —  11.90-2.50) 3.20 7°3.30 | 3.15 /3.10-3.60 
Planer, miller and drill } 
hands .. .. .. 0} SSO) {2°06 7 2.95 | 2 3.80 |2.50-2.801.60-2.05 3 | 2.90 | 2.85 2.70-3.10 
Turret lathe and automatic | t { 
operators oe ee Pp 3280.5) 2.18 2.95 2 3.57 |2.50-2.801.60-2.05, 3 2.90 2.85 3.20-3.60 
Females Be) asad, epOe | 1.30 1.70 1,20 2 |2.05-2.25 .85-1 1.70 | 1.65 1.40 1.70-1.90 
Apprentices and juveniles : © 
PP Viret year ie .. | 0.40 | 0.30 — — 0.40) } os —— 0.50 | 0.40 0.45 0.35-0.40 
Second year |} 0.60 | 0.45 - — 0.60 | a= = 0.75 | 0.50 0.60 0.50-0.60 
Third year 0.90 | 0.75 ~ 0.00 | —@) smelt 0.60 | 0.85 0.70-0.60 
Fourth year 1.20 | 1 — - 1.50 | Te — | 0.80 | 0.95 0.90-1 
dispute on the basis of a compromise between the em- | one hour longer in Manchester than in Harrogate, and the 


ployers’ and the employees’ interests, and which have | extra cost of the Manchester wash in materials and fuel 
so far succeeded in establishing in the whole country a | is 7}d. per week per household. The total loss for 112,616 
system of wage payments by agreements between the | families living in houses at lls. a week and under thus 
trade unions and the employers’ associations. They were | amounts to £183,000 um, to which has to be added 
materially assisted by a number of unsuccessful strikes | the loss for 36,742 living in the. r houses. 
which have emptied the coffers of the trade unions and | Taking this loss on the very conservative basis of the smaller 


brought no glory to their leaders. | 
The wage agreements are in the shape of schedules of | 
minimum wages, and are compulsory for both parties | 
for a certain fixed time, during which the continuity of | 
existing arrangements cannot be disturbed by new | 
demands. If either party wants to revise the agreement, | 
notice has to be given in due time. 
The advance of actual wages above minimum wages | 
is at present from 10 to 15 per cent. The schedules put | 
the workmen into several categories. _ Machinists, lathe | 
hands, blacksmiths, tool makers and fitters are amongst 
the higher classes of payment. Drilling, milling, planer, 
turret lathe, and automatic operators form another class. 
Women workers are in a class by themselves. The class 
lowest paid is that of apprentices and juveniles. The 
wages for the same class of workmen differ in the various 
parts of the country, in accordance with the difference 
in the cost of living. They are accordingly higher in large 
towns and lower in rural districts. 

The accompanying table shows the minimum wages paid 
for the main categories of workmen employed in the 
engineering industry in several parts of Germany. The 
given represent the minimum wages hour in 
marks and fractions of marks. The large difference 
between the wages in towns and rural districts is especially 
shown by the figures given for Cologne and those for the 
neighbouring Sieg district, which is chiefly rural. In 
Berlin, where the cost of living is highest, workmen receive 
a bonus per week, which is 6 marks for the unmarried 
and 9 marks for the married. If the latter have children, 
a bonus of 6 marks weekly is given for each child. Female 
workers receive an extra 6 marks and juveniles 5 marks 
weekly. 

Since the wage agreements from which the above 
figures were taken have come into force, piece-rate pay- 
ment thas been re-established in almost all the factories 
of the country. The injustice of rigid schedule rates, 
regardless of skill and efficiency, has helped a good deal 
to bring about the return of the piece-rate payment 
system. It was, however, necessary to give the workmen 
some inducement, which is mostly done in the shape of 
the guaranteed increase of earnings of 10 to 15 per cent. 





Viekers Limited for the same owners, 








of the payment per time. ‘Good results have been aceom- 


| well repay Manchester to expend a lar, 


houses, the extra cost to the larger houses is £59,705 per 
year, giving @ grand total loss of £249,705 per annum. 
As this represents only one portion of the total losses due 
to smoke, the sub-committee considers that the sum of 
three-quarters of a million pounds for the smoke tax is 
well within the mark, and states emphatically that it would 
amount of thought 
and money on any measures that would help to reduce this 
sum. As the chief souree of the ke pro is the open 
fire-place, it is d that the first towards 
remedying the doplonable conditions under which Man- 
chester people exist should be taken by the Corporation 
itself by. the substitution of central heating systems in 





| all the municipal buildings in place of the existing open 


fire-places. 





— 
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British CATALOGUES FOR ponte are asked to Few that 
the Commercial Seeretary to hi jesty’s Legation a jago 
de Chile, Mr. W. F. Vaughan Scott, has wri - 
ment of Overseas Trade, stating that frequen 
received by him for the catalogues of U: 
turers, and that a useful r would be 
to do business in Chile 


i f v’s 
Legation, Santiago. home would be glad 
to te informed should any firms decide to take any action in the 


matter. 


PRESENTATION AT BIRKENHEAD.—The managers, officials, and 
head foremen of Cammel! Laird’s Birkenhead Works assembled 
on Tuesday of last week to present to Mr. 8...) Wavish, who has 
retired from his position of shipbuilding ger, a token of their 
esteem and good wishes in the shape of a silver rose bowl on a 
wooden’ plinth with two flower vases to match. Mr. P. F. 
Nicholson, in making the presentation, expressed the good feoling 
existing between Mr. Wavish and the rest of the staff, who 
realised, he said, the very heavy burden carried by him during 
the exceptional period through which they had recentl 
in Birkenhead. In res » Mr. Wavish said that seven 

ears had been of real piness to him. He had received only 

indness from all his colleagues. The staff of the Birkenhead 
shipyard was the most efficient and the best in every way of all 
he had ever known. 
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Railway Matters, 





Tue next congress of l Association Internationale des 

Chemins de Fer—no longer the International Railway Con- 

gress—-originally fixed for 1915 in Berlin, will be held in 
Rome during the early summer of 1922. 


Tue Minister of Food stated recently that insulated 
railway vans could, if required, be provided for the carriage 
of about 1000 tons of frozen meat per day, in addition to 
the average amount which is now being distributed, Lack 
of transport is ifi no“way hampering the distribution of 
meat, 

THe Rates Advisory Committee of the Ministry of 
Trent held’ @ public inquiry on May 11th in the Old 
Hall, 1 Latina Jai to coal Ws patutdgls whcleehaold 
gover ee of tolls, a and charges for the carriage 
of merchandise by goods and passenger train and for other 
services: 

‘THE present Minister of Finance in the Canédian Govern- 
ment is Sir Henry Drayton, K.C., who was the chairman of 
the Canadian Railway Commission and the joint author 
of the Drayton-Acworth report on the future of the rail- 
ways of Canada, Sir Henry Drayton is about to introduce 
his first Budget. 

Tue position of Chief Railway Commissioner of Victoria, 
for which the Attorney-Gerieral of the State has been 
seeking @ suitable candidate, has been filled by the appoint- 
ment of Mr. Harold Clapp, a vice-president’ of one of the 
inter-urban electric railways of the United States and 
formerly on the Queensland Government Railways. 


THERE are eleven advisory committees associated with 
the Ministry of Transport. They cover (1) rates, (2) roads, 
(3) railways, (4) light railways, (5) London tra‘tic, (6) lights 
on vehicles, (7) taxation and regulation of road vehicles, 
(8) Channel ferries, (9) direction posts and road signs, 
(10) slippery road surfaces, (11) electrification of railways. 


Tue number of persons employed in the headquarters 
staff of the Ministry of Transport on April 30th was :— 
Administration and clerical staff, 389; typists, 123; 
messengers and cleaners, 117. These are independent of 
the 40 employed in the Lrish branch and those, under the 
Ministry, at harbours and on the Government motor car 
pool. 


TuE electrical operation of railways in the South of 
France by power generated in hydro-electric plants is 
one of the possibilities of the immediate future. The Cie. 
Constructions Electriques de France has recently obtained 
large contracts, spread over a term of years, for the elec- 
witlcet of ‘a greater pert of the Chemins de Fer du 
Midi 

To olstnad Mr 8 Simpson, who, as related in this 
column of our issue of the ultimo, has been appointed 
to follow Mr. J. A: Robinson as running assistant, Great 
Western Railway, Mr. E. G. Treland has been a; 
divisional superintendent at “Ne ; Mon. Mr. Oswald 
Barker, assistant ‘mi of the works at. Swindon, 
succeeds Mr. Ireland as divisional superintendent at Swin- 


don, and Mr. R. H. Grey follows Mr. Barker as assistant |. 


works manager. 

In the City of London Court, on the 3rd inst., Judge 
Atherley Jones deli a considered judgment in a case 
where @ man sued the Great Eastern Railway Company 
for the loss of @ bicycle deposited in the cloak room. 
The judge considered that the clause, liability 
for an article, the value whereof exceeds £5, unless its 
true value has been declared, and ld. per £ sterling paid, 
in addition to the usual charges, was unreasonable. We 
would add that it is a clause standard with all railway 
companies. 

A COLLISION on the 24th ult. between a passenger train 
and a goods train standing in a station, near Noradabad, 
on the Oudh and Ro ilkhand Railway, had a terrible 
sequel. Gas from one of the coaches was ignited and a 
fire resulted in which, it is believed, 150 lives were lost. 
It may be remembered that as @ eonsequence of a collision 
on June 19th last year between @ passenger and a goods 
train near Firozabad, on the Hast Indian Railway, there 
was a subsequent fire, in which, it is thought, between 
200 and 300 lives were lost. 


+ THe results of railway working of the British railways 
for February were issued on the 10th instant. They show 
the passenger receipts to have been £6,227,618 for the 
twenty-nine days of February, as compared with £6,772,858 
for the thirty-one days of January ; tte goods receipts to 
have been £10,416,589, as against £9,167,812 in January 
—the increase in goods rates dates from January 15th-— 
and £835,682 from Government traffic, as compared with 
£993,458. The total revenue earned was £16,701,311, as 
against £16,115,554, and the total expenditure £16,854,516, 
as compared with £16,447,693. The loss on other busi- 
nesses was £27,128, as against a loss of £57,972. For the 
eleven months of the financial year the deficit, after pay- 
ing the guaranteed net receipts, was £38,305,026. 


In a report presented to the American Railway Engi- 
neering Association it is noted that a wider realisation of 
the advantages of reclaiming and utilising scrap material 
has been impressed upon the railways by war conditions, 
It is shown that many railways have gone so far as to 
erect shops equipped with special appliances for working 
over at small cost much of the worn and damaged material 
that formerly went into the serap pile. A large reclama- 
tion plant established by the Rock Island lines at Silvis, 


Ill., is an example of systematic attention to this question,.}. 
Bolts and nut locks reclaimed during one month amounted: 


to 599 dols., at a total cost of 89 dols., thereby effecting 
a saving of 510 dols, In the safe time 27,065 Ib. of nuts 
of various sizes were reclaimed by  corting and re-tapping 
at a net saving of 72 dols. About 1743 Ib. of lag screws 
were reclaimed by rattling until bright. as new, at a saving 
of 133 dols. This plant is déing such work as welding 
rio etre 





thereby saving @ great deal of 
waste, One barrel of Waste about 
burning the waste and roclahning about 50 Ib. of babbitt— 


this reclaimed, babbitt is as good as new. 


was much infested with 
A recent 


| a shrinkage caused by this change from low to high specific 





Notes and, Memoranda. | 


Ir has been noted ‘that if attempts are made to clean 
an iron object covered with lead by, the sandblast, the 
lead covering cannot be removed. It appears that the 
lead is foreed more strongly into the depressions in the 
surface, and becomes tightly -held there. It is thus 
suggested by the Scientific American that if the surface 
of a Pelton bucket be covered with lead by the Schoop 
process, the action of particles of sand in the water will 
drive the lead-on to the surface instead of wearing away 
the surface of the bucket.. 

Some samples of Pooli timber, grown on the West Coast 
of Africa, have been reported on by the Imperial Institute 
Advisory Committee on Timbers as of good quality and 
papetenes, It might find a market in the United King- 

om as a substitute for certain grades of mahogany. 
The committee suggested that further i inquiries should be 
made as to the possibility of .exp it from Sierra 





Leone if larger le. It seems prob- 
able that if the planting of the timber can be undertaken, 
as & Conservator of Forests, a good market 


uggested by the 
should eventually Seas for the wood in the United 
Kingdom. — 


Some six y Oo 8 


earéiago tin bl qealedsondh tail 
placed in the Gulf of preg ong 


oe ore Ss 


showed that with the exception 
of a slight trace of limnoria on of one specimen 
they were uniajured-by either limnoria or-rylotrya. All, 


however, had been sovandly attacked by pholas, which had 
made burrows from three-quarters to one and a-half 
inches deep. It is not expected that the burrows will be 
materially deeper, as pholax does not make decp burrows, 
but the experiments show that if greenheart wood is used 
in such waters the piles should be made large enough to 
allow for reduction in size by-such attacks. | 


Tue idea of the university man in industry is not — 
It has, on the contrary, according to the Bulletin of 
Federation of British industries, passed its senarieaasieat 
stages, and ample evidence is available to show that a 
definite place in the industrial sphere exists for that type 
of man. At the same time the scheme can attain no 
measure of success without the practical assistance of 
a large number of manufacturers, and any member of the 
Federation who is willing to introduce one or more uni- 
versity men into his works or offices is asked. to. notif, 
the employment Bere agen bee stating the type of man adiged. 


Several names will 





for each vacancy, 


te a Ee ee ee tee 
the Weet ladies eee ee ee oan ee oe 
est Indies eat onmtrenl Pesegy  omerrvory 

ted by t $leguenl otmnenioats Committee, 

of the Colonial Office, 


Admiralty, ae Post Oftice. It is stated that the high 
inefficiency of _cable service have been for 


cost. and 





Canada and i . The service will be established 
by the Canadian wirlos station at Barrington Passage, 
Nova — and the British Government station at 


Bermuda. 

In the. course of @ on “ Fire Clay Refractories,” 
read before the B Metallurgical Society, 
Mr. P. 8. Devereaux said it was ay supposed 
that the addition of silica to a fire-clay made it more 
refractory, when, as @ matter of fact, the softening point 
was lowered. The great trouble with magnesite bricks 
was their tendency to crack, flake, and spall at high 
temperatures. Magnesia from calcined magnesite occurred 
in two different forms, one of which had a low specific 
gravity of 3.2, and was more chemically active than the 
other form, with a specific gravity of 3.7. ‘There was thus 


gravity which should be effected in making the bricks ; 
but the conversion was never complete, even if the firing 
was continued well over 1650 deg. Cent. 


Way not grow trees square ? asks the Enylish Mechanic. 
The Cambridgeshire Forestry Association School of 
Forestry-—following a lecture by Mr. Alfred J. Winslip— 
is ‘‘ inclined to stake its reputation that this can be done.” 
Thus, according to the Association’s “‘ Archives,” there 
will be “‘ no more slabs, no wavy planks, no more horrid 
sums to convert frustra of cones into cubic feet.”” The 
method, it is explained, is practised by gardeners, who 
slit the bark to cause fruit trees to make wood. Further, 
when the bark is bruised without being removed or even 
slit, a growth of a somewhat different kind takes place. 
The wood ‘in both cases is of greatly superior quality to 
that of the parent tree. “* If we can control this excessive 
wood production,” the report concludes, ‘‘ there is no 
reason why we cannot make trees grow square and produce 
wood of better quality and in greater quantity.” 

In a reeently published report the ibility and 
desirability of installing an industrial electrical network 
in a scheme is outlined in ol. tbe the main source of 
supply * would be the eames country, especially 

of high head. The country is especially favoured 
in this direction, because high water prevails at different 
seasons in different parts of Spain—in the Pyrenees in 
spring and summer, and in other parts of the country in 
winter. A careful investigation of the water power 
resources available has shown that a total of 2,000,900 
kilowatts could be generated— excluding from the. caleu- 
lation falls yielding less than 2000 kilowatts. The proposed 
network would, as far as convenient, join up the main 
centres of production and consumption, with Madrid as 
the centre.of consumption. The total length of lines to 
be constructed would be 4810 kiloms. The report recom- 
mends the preliminary construction of a network for 
300,000 kilowatts, which is about the power already 
available from other sources. The old systems ratan, tab be 
joined up to the new one, thus giving initially an amount 
of 600,000 kilowatts available for consumption. © 
unification of voltage will be an. easy matter, since the 
frequency of fifty is practi in- Spain and the 
current is three-phase. The voltage pened at first is 
150,000 volts. 








Miscellanea, 





Tue carbide factory at Poerworedjo, Holland, is to be 
extended so that its capacity is increased to a million kilo- 
grammes per annum. 

TuE keels of five 10,000-ton oil tank steamers are being 
laid down at Seattle, and five others will be put in hand 
as soon as the slips are vacent. 

Traces of oil and strata resembling shale have been 
discovered in the oil borings at West Calder, West Lothian, 
at depths between 3000ft. and 4000ft. 

Tur committee of the Bengal Chamber of Commerce 
has decided not to hold an industrial exhibition in Calcutta 
during the visit of the Primee of Wales. 

Witu a view to precluding further trouble from land- 
slides, it is said to be the intention of the authorities to 
widen the Panama Canal in the vicinity of the Culebra Cut 
to 600ft. ie 

Tue plant for the manufacture al Petiilinces which is 


being put up in South Africa by the Cape ives 
Works will probably be the second largest of ite kind in 
the world. 


Tue Bombay Electric Supply and Tramways Company 
has approved a scheme for the reconstruction of the 
company, and it has been resolved to raise the capital 
from £1,430,000 to £1,680,000. 

Tae Honolulu Ironworks has purchased two building 
sites along the Pasig River, and -—- of the: buildings are 
already under way. The company is engaged in the 
manufacture of sugar-mill machinery. 

Durine the eight years from 1911 to 1919 the amount 
of waste produced by the collieries of South Africa was 
reduced from 30 to 16 per cent. of the total coal mined. 
Recent statistics show that the waste now amounts to 
about one million tons annually. 


THE of another expedition to explore the coul- 
fields of a is in the iron and Uoal 
Trades Review. main y will set out from 7 


Firth of Forth on Mey 17th moder the leadership of Mr. J. 
Mathieson, Edinburgh, late of H.M. Ordnance Survey. 
AccorpINc to a telegram received in the Department of 
Overseas Trade from his Majesty’s Commercial Secretary 
to the British Legation at Warsaw, the opening of the 
exhibitionsof, agricultural machinery, advertised to take | 
ee tne” Samer bon romped Same the 


end of September 


In is beter the Indian and Eastern Engineer that 
r of the weer? family is floating a com- 
: ghting of Cochin. A scheme is being 


The proposal is eventually to ae, all 
important towns in the State, including Mutto 7. 

In view of the statement by a Johannesburg authority 
that the collieries ofthe Transvaal are more or less a 
monopoly, the greater part of their output being bespoken 
by the mining organisations, with the result that when 
the mines have been supplied, besides local factories and 
wholesale , there is not enough left over to make 
export worth while, the South African Mining and Engi- 
neering Journal. says :—* We é¢annot understand the 
pessimism which prevails in regard to the export possi- 
bilities of the Transvaal coal industry. Coal of good 
quality exists in tremendous quantities in this country ; ; 
there is a world-wide anne for coal, and ‘ monopoly’ 
or no monopoly, the day must come when the Transvaal 
will export coal in very large quantities.” 

A SPECIAL type of dictionary has just been published 
by the Marconi International Code Company, Limited. 
It contains upwards of 38,000 leading English words and 
includes a glossary of about 3000 technical words used in 
connection with wireless telegraphy and telephony. In 
t@ volume which has been compiled by Mr. Sidney H. 
Nayler, lecturer and demonstrator in wireless telegraphy 
at Marconi House, and King’s College, London, every word 
is numbered and accurately defined. The work has been 
prepared for several especial purposes, among which are 
that it may serve as an auxiliary to the Marconi Inter- 
national Code, which is thereby made more flexible, 
comprehensive and precise, and that it [may be used if 
desired, as a verbatim code, by which cable charges may 
be reduced. 

Tue terms of reference of the Empire Motor Fuels 
Committee, constituted by the Imperial Motor Transport 
Council and of which. Mr. E. 8. Shrapnell-Smith is the 
convener, are as follows :—(1) To take immediate steps to 
encourage and develop the production and utilisation of 
additional motor fuel supplies or raw materials therefor in 
all parts of the Empire, and more particularly to ensure 
increasing shipments of motor fuels to Great Britain and, 
so far as may be necessary, to the Empire overseas. 
(2) To co-operate with any Government or incorporated 
or unincorporated body of persons in order to further the 
object set forth in (1) herbed. (3) To offer for the purposes 
in view bonuses or other rewards and to incur such expendi- 
ture as may be desirable, all such expenditure being subject 
to the approval of the Council. 

Ar a meeting of the Electrical and Allied Prades’ 
Section of the London Chamber of Commerce, held on 
Friday, May 7th, 1920, Mr. Stewart A. Russell presiding, 
consideration was to the provisions of the Electricity 
(Supply) Bill, Bren ‘and the following resolutions were 
unanimous! ted:—{a) “That the Electrical and 
Allied T: "Sonaen 4h of the London Chamber of Com- 
merce views With alarm and regret the Bill introd in 
the present session for the purpose of reviving the een 
oper 7 mind 1919 
ieely, at she “Gaede: of “associations—ine this 

Chamber— representative of consumers and lucers 
alike; ”. and (8 iat Ubiresatapetell sosotete, eas the 
provisions of would, if passed int w @ serious 
Haugen would inevitably tend 






Section b 
had to sucha dangerous 
appointed under the Act of 1919 should have wo time 


to test its, sufficiency.” 
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FIG, 4—TENSION STATION 








FIG, 5—STANDARD THREE-LEGGED TRESTLE 
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FIG. 6—DISTRIBUTION OF ROPE ON SECTIONS ERECTED 


FIG, 7—TRESTLE 40M. OR MORE HIGH 
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Science and the Iron and Steel Institute. 


ANOTHER annual meeting of the Iron and Steel 
lustitute has come and gone, and not only the world 
in general, but even the iron and steel industry, 
continues on its path without much perturbation. 
Indeed in some respects the recent meeting may be 
regarded as exceptionally prosaic—perhaps because 
the more scientific papers, which are sometimes re- 
sponsible for lively discussion, were left over for an 
adjourned meeting, which is being held-in, Sheffield 
to-day. The wisdom of this adjournment is open to 
doubt. It is obvious, of course, that some twenty- 
eight papers, many of considerable length, cannot be 
read and discussed at a two-day meeting at. which 
much time is taken up by complimentary speeches 
and formal business, and the Sheffield meeting no 
doubt represents a desire to afford more time for 
discussion. At the same time it follows the tendency, 
also apparent in the, activities of the Institution of 
Mechanical Engineers; to decentralise the Institutes 
and to secure tor them a better following in the great 
industrial cities. But an adjourned meeting in Sheftield 
in the week following the two-day gathering in London 
makes a severe demand on the. time of busy men, 
and those who broke into the work of the past week 
can hardly be expected to attend the Sheffield con- 
ference unless they happen to reside in or near that 
city. The consequence is likely to be, that the 
discussion of the more scientific papers will be con- 
fined to a group of Sheftield metallurgists, and that 
can hardly be satisfactory, either to the authors or 
to the Institute asa whole. It is understood that 
the object of the Sheffield meeting is to reach a 
class of members who can spare neither the time nor 
the money to visit London. Good as this object in 
itself is, it is still yet an. open question whether the 
Council of the Iron and Steel Institute has adopted 
a wise course. 

The papers submitted at this, as at other meetings, 
vary very widely in quality and calibre. If, as is 
obvious, there is insufficient time to deal with them 
all, is it not the right course for the Institute to accept 
only the best offered, or, at least, to select only a very 
few of them for public reading and discussion ? 
No doubt a certain number of authors, or would-be 
authors, might be seriously disappointed, or even 
offended, but surely that would be a lesser evil than 
damaging the value of discussions. The publications 
of the Institute would gain immensely by the raised 
standard required for the acceptance of a paper, 
and an added dignity and prestige would attach to 
all its proceedings. It would, in such a case, become 
a matter for pride to have a paper accepted for reading 
and discussion, and—provided that the selection 
were carried out with the requisite care and know- 
ledge, and without fear or favour of any kind—the 
result could only be of great advantage to all con- 
cerned. A fair number of the papers presented in 
London are of a welcome praciical character, whilst 
the more scientific papers have been relegated to 
the adjourned meeting in Sheffield. Since the present 
meeting marks the accession to the presidency of the 
Institute of a scientific metallurgist who holds the 
confidence and the afiectién of the whole metal- 
lurgical world, it is, perhaps, to be regretted 
that the scientific aspects of metallurgy were not 
given preponderance at the ‘main meeting. The 
presence of a professional man of science in the 
chair. of this Institute is a welcome, if tardy, 
recognition of the great part which scientific metal- 
lurgy plays in the iron and. steel industry, and 
it may be hoped that it will not mark the end as 
well as the beginning of better things. Actually, 
although this great metallurgical industry is ready 
enough to pay verbal homage to the importance of 
science, it has not yet done its proper share in the 





support of science in this country. There is a metal- 





lurgical school in the University of Sheffield where 
splendid work has been done—but that school 
suffers from Jack of the ample funds needed for 
research work of this kind. But where else is there 
any adequate endowment for metallurgical research ? 
The metallurgical facilities in most of the provincial 
Universities are either small and inadequate or lacking 
entirely, while metallurgy is entirely unrepresented 
at Oxford, and only recently represented, and on a 
very small scale, at Cambridge. Even the metal- 
lurgical work at the National Physica] Laboratory 
has received very little help and encouragement from 
the iron and steel industry or from its Institute, 
so that much of its energy has been directed toward 
the problems of non-ferrous metallurgy. 

Surely this is not as it should be. - In elmost every 
speech that is made before a technical audience we 
hear the need of research, of the application of science 
to industry—urged with the gr.atest emphasis. 
Even members of the Government join in the chorus, 
as, for example, did Sir Robert Horne at the dinner 
of the Iron and Steel Institute. Are all these speakers 
insincere, or is there some other reason to account for 
the wide divergence between expressed views and real 
actions ? Otherwise, should we not expect to see 
strong and well-endowed schools of metallurgy at our 
Universities, and strong support for the efforts of'the 
National Laboratory ? Might we not even look 
to the iron and steel industry to endow at least one 
great Research Institute devoted mainly to the pur- 
suit of ferrous metallurgical science? What we 
find in reality is, at best, a few research laborator‘es, 
necessarily limited in size, staff, and scope, attached 
to individual firms or groups of firms. They are, no 
doubt, excellent investments for the firms in question, 
and in a few cases their enthusiastic staffs are given 
liberty to publish the results of certain portions ot 
their work. But it cannot be denied that these 
works’ research laboratories are not the equivalent 
of a great public research Institute. Their whole 
atmosphere is different—their primary object must 
always. be to solve the immediate practical problems 
arising in their associated works, and to benefit, first 
and foremost, the business of their own companies. 
For the ultimate good of the industry as a whole 
something greater is needed. We have recently seen 
in the munificent endowment of chemical research 
at Cambridge by the oil interests an example ¢f how 
a great industry can show its appreciation of the value 
of true scientific work by something more than lip- 
service. Is it too much to hope for similar far-sighted 
and public-spirited action from the most important 
of all our industries ? 


The German Steel Industry. 


THE compulsory formation by the Government 
of what is termed a self-governing organisation 
for the iron and steel industry in Germany brings 
into being a body which owes its origin to the neces- 
sities of the: present times arising from the results 
of the war. It has long been recognised that the 
Steel Syndicate had outlived its period of utility. 
Some time prior to the outbreak of hostilities the 
syndicate had lost much of its importance to the 
industry through the failure to maintain control 
over the trade in bars, wire rods, tubes, plates, and 
sheets and castings and forgings which formerly 
constituted the B group of products. But with the 
end of the war there was no doubt that the interest 
of the steel makers in the activity of the syndicate 
experienced a further decrease owing to the great 
changes in the economic conditions of production 
through the loss of Alsace-Lorraine, the secession 
of Luxemburg from the German Customs Union, 
and the diversion of the collieries and iron and steel 
works in the district of the Saar to French adminis- 
tration for a period of fifteen years. In fact, the 
syndicate has only been held together by Government 
compulsory measures during the past six or eight 
months pending the elaboration of a scheme for the 
regulation of the iron and steel industry under the 
supervision of the State. Yet the combination 
fulfilled a very important purpose during a period 
extending over many years. Based upon its old 
organisation, the object of the syndicate was to 
prevent over-production and unbridled competition, 
and to impart a certain stability to prices in the home 
market.; and it must be admitted that success 
attended these efforts in the interest of the iron and 
steel. makers, and, to some extent, in that of direct 
consumers, who were’ sure of receiving delivery at 
contract prices, and were thus able to calculate their 
own estimates for manufactures without any appre- 
hensions as to. the precise amount. payable for. their 
own purchases during the period fixed by the syn- 
dicate. It is true that the commercial activity of the 
constituents of the syndicate was curtailed through 
the latter undertaking the sale of the former’s con- 
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trolled. output; , but the makers, fortunately. for 
themselves, enjoyed complete freedom in technical 
matters, and to this circumstance is attributed the 
great development of the industry during the active 
period of the existence of the combination, 

As commercial undertakings, however, the days of 
iron and steel syndicates in Germany are over—at 
all events for the present—as the two most important 
combinations, as represented by the Pig Iron Syn- 
dicate and the Steel Syndicate, have been dispossessed 
of their control and been replaced by a composite 
organisation bearing the title of the Federation of 
the Iron and Steel Industry, with headquarters at 
Dusseldorf. A Government order has just been 
issued bringing the federation into existence after 
consultation with representatives of the industry— 


not that the interests of producers have been heeded, - 


for they did not desire any such organisation. The 
scheme enacted by the Government order has been 
prepared with regard to two points of fundamental 
importance, namely, the comparative scarcity of 
iron and steel and the situation of the currency ; 
but future economic standpoints are left entirely 
out of consideration. The products placed under 
the economic regulation of the federation, which 
may be modified by additions or deductions, are :— 
(1) Pig iron, ferro-manganese, ferro-silicon, and 
scrap; and (2) semi-finished steel, permanent-way 
material, shapes, bars, wire rods, plates and sheets, 
wrought iron and steel tubes, and railway rolling 
stock. It is assumed under the order that the inland 
production of iron and steel at present is inferior to 
the home requirements, and there is no doubt that 
this view of the question is correct, although the 
Association of [ron and Steel Manufacturers, for rea- 
sons hitherto officially unexplained, has refrained from 
publishing statistics of the output for several months 
past. In these circumstances the Government, 
through the Minister for Economy, has decided to 
ration the urgent inland requirements, inasmuch as 
the obligation has been imposed upon makers to 
deliver to the federation for these purposes the 
particular tonnage of each of the products mentioned, 
which will be fixed by the Minister, who will also 
specify the quantities which may be permitted to be 
exported every month for the purpose of obtaining 
foreign exchange for the payment of purchases of 
Swedish iron ore and other raw materials. The 
federation will regulate inland sale prices and con- 
ditions, whilst exports and imports will apparently 
be settled by the commissioners attached to the 
federation by the minister, whose power of control 
over the decisions of the federation is absolute. 
The composition of the federation follows on lines 
similar co those pursued in the case of the compulsory 
regulation of. the coal industry, potash imdustry, &c. 
It consists of seventy members, of whom seventeen 
represent producers, six the merchants, and twelve 
the consumers, whilst the producers’ workmen have 
seventeen representatives, the merchants’ staff have 
six, and the consuniers’ workmen and staff have 
twelve. It is of particular interest to note that the 
consumers representatives are to be chosen from 
the ranks of the leading industries, including mech- 
anical and electrical engineering, railway-wagon and 
locomotive works, motor-car factories and ship- 
building ; whilst the delegates of the workmen are 
selected principally from the trade unions throughout 
the country. 

Too little time has elapsed since the issue of the 
order for any criticisms to be made by responsible 
iron and steel producers as to the prospects of this 
s:-called self-governing corporation, whose first 
meeting was held last week. But one newspaper 
remarks that the inclusion of workmen represen- 
tatives on the federation shows that the Government 
continues to distrust the manufacturers—certainly 
not more than the latter distrust the Government— 
when workmen are placed as “ watchers’ in their 
company. The iron and steel producers have strongly 
opposed the creation of a self-governing body ; they 
were successful in defeatmmg an earlier scheme of 
an enormously detailed character, but the Govern- 
ment officials, supported by the Federal Council and 
the National Assembly, have proved too much for 
them in the case of the federation, the practical 
working of which cannot be foreseen at the present 
time. The nature of the regulations is such as to 
justify the wish, in the opinion of the German news- 
paper referred to above, that the time may soon 
arrive when the whole federation can be chrown 
overboard, particul when the production again 
corresponds with the domestic demand for iron and 
steel. 


The Evaluation of Unital Strain in Tensile Tests. 


In their note on the “ ball test ” at the Iron and 
Steel meeting last week, Messrs. Baker and , Russell 
introduced an interesting and. possibly important 





digression regarding tensile tests. Messrs. “Baker 
and Russell ‘are primarily concerned about cor- 
recting the abscisse of the stress-strain curve. 
They point out that the rate at which the specimen 
stretches between the gauge points varies over the 
length, so that the total extension at any instant 
during the test divided by the original distance 
between the gauge points can only represent the 
average unital strain. The actual unital strain at 
any given point between the gauge marks must 
therefore, if required, be determined by some other 
means. It is obvious that the nearer the gauge points 
are brought together, the nearer will the average 
unital strain approximate to the actual unital strain 
at any seetion between the points. Hence, say 
Messrs. Baker and Russell in effect, let us bring the 
gauge points so close together that they virtually 
coalesce. ~ We cannot, of course, apply an extenso- 
meter to measure the total stretch between two 
points which have been made substantially coincident, 
but we can apply a diametometer—if the authors 
will allow us to coin the word—to measure the dia- 
meter of the specimen at the section containing the 
coalesced points, and so to study the change of area 
at this section under the stretching. On the assump- 
tion that the density of the metal does not alter during 
the test, it can easily be shown that the unital strain 
over the exceedingly small distance between the 
imaginary extensometer gauge points is equal to the 
reduction of area divided by the original area, or, 
what is the same thing, twice the reduction of the 
diameter divided by the original diameter at the 
section. Given an instrument, a diametometer, of 
sufficient refinement, it will be seen that we have here 
a method of carrying out a tensile test equivalent to 
one with the gauge marks set infinitely closely together, 
and therefore of determining the actual unital strain 
at any chosen section of the specimen instead of 
having to be content with the average over a con- 
siderable length. The ordinary “ stress-strain ” 
curve is really a load-extension curve, and cannot be 
regarded as a satisfactory suhgtitute for the true 
stress-strain curve, except in the portion between the 
origin and the elastic limit. Messrs: Baker and 
Russell have applied their method to determine the 
true stress-strain curve of some steel specimens. 
They state that they found no difficulty in getting 
from thirty to forty readings of the diameter of the 
specimens during the tests. The curves plotted from 
the results are very interesting and are of a sub- 
stantially different nature from those ordinarily 
obtained by means of an extensometer applied to a 
gauge length of 2in. or -more, the most noticeable 
feature being the smoothing out of the step in the 
curve just above the yield point, which step has 
hitherto been regarded as characteristic of steel. 
The process of evaluating the unital strain here 
outlined may be of scientific interest only, but it 
seems to us to contain a means whereby possibly we 
shall be enabled to extend our understanding of the 
internal actions which go on in a piece of metal 
subjected to tensile stress, particularly when it 
reaches the neighbourhood of the elastic limit and 
yield point. 








Literature. 
Coal Mining and the Coal Miner. By H. F. Butman. 

Methuen and Co. 1920. 12s. 6d. net. 

Ir ants, bees and wasps had developed trade unionism 
proclivities, and if we were dependent upon informa- 
tion derived from insect agitators for our knowledge 
of them, it is possible that we should never have 
become aware of that wonderful economy which 
Maeterlink and Lubbock laid bare, and their organisa- 
tion and methods would have been as great a mystery 
to us as those of the coal miners of this country are, 
to the average man, at the present time. 

Mr. Bulman has done invaluable service in remind- 
ing us that the peculiar character of the coal miner 
is largely due to hereditary influence and to the 
isolated nature of his work and his environment. 
“ Owing,” he says, “largely to the distinctive char- 
acter of their work, and to the fact that they live 

ther in isolated communities without much 
admixture of other classes, the miners have developed 
a strong class feeling of their own. The typical coal 
miner is not always an attractive individual on the 
outside, but an uncouth and unprepossessing exterior 
often hides a strong and resolute character and a 
kindly disposition. Accustomed to face stern and 
disagreeable realities in his daily work, he is real and 


genuine in his feelings and conduct, and has a robust 


individuality of his own. Self-reliant and independent, 
he is no respecter of persons, but his respect, once 
gained, is sincere and lasting. Of course, there is 
much variety of individual character and conduct 
amongst miners. The roughest specimens are usually 
to be found at new collieries, where there is a demand 
for men, and everyone who comes is taken on. It is 
remarkable what a much better tone prevails as a 





rule in long-settled communities who have lived in 
thesame place.and worked, at the same colliery for 
two or more generations.” 

Mr, Bulman has gone to the very heart of the matter 
in considering the miners as ‘separate communities 
rather than as individuals or in mass. No doubt the 
common interests'‘of the miners of Great Britain 
have been to a great extent consolidated through 
that wide organisation the Miners’ Federation, but 
chiefiy through. the*machinations of their delegates 
in which the miners themselves take usually only a 
mild interest. Speaking of the coercive methods of 
the trade unions, the author says: “As at present 
constituted, it is an open question whether they do 
not represent the views of a few of the more active 
and ardent spirits who push themselves to the front, 
rather than the real desires of the majority of their 
members. .°.~. The great bulk of the members 
take no part in the affairs of their union. They do 
not attend meetings, or éven take the trouble to vote 
when a ballot is taken. Many cordially hate the 
whole thing; most are indifferent. Naturally the 
conduct of the affairs falls into the hands of those 
who do take an interest in it, and among them the 
young men, better educated, better equipped for 
discussion, keen, voluble, primed with theories ani 
arguments, gain the sway.” 7 

On the subject of mining life and labour, Mr. 
Bulman is a reliable and recognised authority, and 
valuable information collected by him has appeare«|, 
inter alia, in “* Colliery Working and Management,” 
written in collaboration with Sir Richard Redmayne, 
late H.M. Chief Inspector of Mines, and in the series 
of ‘Coal Trade Pamphlets,’ published by the 
Colliery Guardian in 1910. As stated in his preface 
to the present work, Mr. Bulman has been a collier) 
manager and a director of colliery companies, aud 
has lived for many years amongst working miners, anc 
knows and ‘appreciates their work and their sterling 
qualities. His experience has been gained chiefl) 
in the coalfields of Northumberland and Durham, 
but he has availed himself of many opportunities of 
comparing the conditions there with those of other 
districts. No one can read this book without being 
struck by the patient and. impartial study which the 
author has given to his subject, and by his sympathetic 
understanding of it. The idiosyneraeies of the coal 
miner, particularly in South. Wales, have been ably 
treated by Mr. H. Stanley Jevons, in “‘ The British 
Coal Trade,” and it is interesting to note how both 
authors have been similarly impressed. ~ Homo- 
geneity of the population as regards employment,’ 
says Mr. Jevons, “is a factor which has a far-reaching 
effect on the character of the individuals of mining 
communities. There’ is not such diversity of aims, 
ambition and» character amongst. miners as is found 
in towns where »several kinds of industry are carried 
on. * Whilst individual miners naturally vary much, 
these workers aS'a class bécome stamped with certain 
eommon features due to the conditions of their 
employment.” 

History clearly shows that in the earlier days of 
coal mining in this country labour was deliberately 
exploited for their own purposes by the employers. 
The early records of mortality among coal miners 
indicate only too surely that employers in those days 
were oblivious of the cynical advice of Piscator to 
Venator, in Tzaak Walton’s “‘ The Compleat Angler,’ 
how to use a live frog for bait; ‘* Use him as though 
you loved him, that is, harm him as little as you may 
possibly, that he may live the longer.’ Fortunately, 
that era is long past, but an ingrained suspicion has 
remained. ‘‘ Too many miners are obsessed by the 
delusion that anything which is of benefit to colliery 
owners must be a disadvantage to the colliery work- 
men.” The problem and its.solution have been clearly 
stated by Mr. William Straker, the corresponding 
secretary of the Northumberland Miners’ Union ; 
“* So long as a man is under the control and direction 
of another's will, without either knowledge or will 
of his own as to the ultimate purpose of his labour, 
there will be, at least in his subconsciousness, a sense 
of slavery which begets unrest; even though the man 
himself does not understand the cause of all his dis- 
satisfaction. The only remedy is not only to allow, 
but to train the man to understand all about the 
industry he is engaged in, and its co-relation to other 
industries. Do these things and you will 
destroy that sense of slavery to the will of another 
which is at the root of all his unrest.”’ . 

As its title implies, Mr. Bulman’s book treats of 
two distinct—though very closely allied—subjects, 
coal mining and the coal miner. Perhaps it would 
have been better if these subjects had been dealt 
with in separate volumes. For this purpose, no change 
in the text would be required, only an alteration in 
the order of the chapters. The volume on “ The 
Coal Miner ’’ would include :—Chapter 1, The Coal 
Miner and his Work ; Chapter 2, Labour Employed 
in Coal Mining; Chapter 3, Wages; Chapter 4, 
Disputes and Methods of Settling Them ; Chapter 5, 
Trade Unionism ; Chapter 6, The Labour Problem ; 
Chapter 8, Science ; Chapter 14, Coal Mining and the 
Legislature; and Chapter 20, Miners’ Houses ; 
while the volume on “‘ Coal Mining ’’ would include : 
—Chapter 9, Electricity ; Chapter 10, The Value and 
Extent of the Industry; Chapter 11, Our Coal 
Resources ; Chapter 12, Coal: Its Composition and 
Classification ; Chapter 13, The Distillation Products 
of Coal; Chapter 15,. Machinery at, Collieries ; 
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Chapter 16, Machinery; Chapter 17, Economical 
Production bf Power; Chapter 18, Collieries as an 
Investment for Capital; and Chapter 19, Rescue 
Work. The chapters in the latter volume, however, 
would need, rearrangement. 

As a matter of fact, the literary methods adopted 
by the author in dealing with the two subjects are 
different. _ As regards the miner, the language is 
connected and thoughtful; but the treatment of 
coal mining is paragraphic and suggests the repro- 
duction, of careful notes made independeatly. The 
enumeration of the chapters, given above, will give 
a fair idea of the general scope of the work, which is 
interesting from start to finish, Summarising in the 
Preface the more engrossing features of the subject, 
the author justly says: “‘ The coal-mining industry 
is unique, or at least outstanding in several ways— 
in the paramount importance of coal to the modern 
life of civilised peoples; in its great value as our 
chief source of power and light and heat, and of many 
much-needed substances, such as benzol and ammonia, 
and the appalling wastefulness of many of our present 
methods of using it; in the dangers and difficulties 
and the seclusion in which the coal miner works ; in 
in the prominent position which he occupies in the 
labour movement; in the attention which the 
industry receives from the Legislature; in its con- 
nection with engineering and scientific progress and 
development.”” ‘The book was written before the 
Coal Commission began its work, and describes the 
conditions in normal times of peace as distinct from 
the abnormal state of the industry arising out of 
the war. 

The chapter on Miners’ Houses occupies more than 
a quarter of the space of the whole book, and forms 
a most valuable account of this much-discussed 
subject. The information should serve as a corrective 
to the wild ‘partisan statements which were made 
before the Coal Commission and others which have 
been made on the platform and in the Press. The 
volume is clearly printed on good paper, and is well 
illustrated, and its style of production is a striking 
relief after that of most of the works published since 
the beginning of the war. 


SHORT NOTICES. 

Forests, Woods, and Trees in Relation to Hyyienc. By 
Augustine Henry. London: Constable and Co., Limited. 
Price 18s. net._-This volume, the author of which is pro- 
fessor of forestry at the Royal College of Science, Dublin, 
is founded on three Chadwiek Public Lectures, which Mr 
Henry delivered at the Royal Society of Arts, London, in 
May, 1917. It is intended not only for the professional 
forester, but for the statesman, the student of economics, 
the engineer, the physician, and the general public. 
Forests and trees have a very vital influence on climate, 
flow of water, erosion of the soil, purity of the air, and other 
subjects of direct public interest. Our health and comfort 
are dependent upon them in a score of ways, of which most 
of us probably have but very vague ideas. In addition, we 
have to regard forests as sources of timber, and with the 
experience of the war behind us no one, we think, can 
dispute the importance of helping this country to become 
self-reliant in the matter of timber production. The two 
aspects of forestry-—afforestation and the felling of timber 

ought to be studied together, and in Mr. Henry’s book 
those desiring to extend their knowledge of the subject will 
find rich suggestive material. From the engineering point 
of view the book is of great value, in that it devotes much 
and close attention to the afforestation of water catchment 
areas. In a less direct way it is also of interest to us pro- 
fessionally, for it shows how the disfiguring marks of indus- 
trialism, such as the pit mounds of the Black Country, can 
be reclaimed to beauty. 


Industry and Finance. Supplementary volume. Being 
the results of inquifies arranged by the section of Economic 
Science and Statistics of the British Association during 
the years 1918 and 1919. Edited by Adam W. Kirkaldy, 
M.A. London: Sir Isaac Pitman and Sons, Limited. 
1920. 5s. net..-This book, we are told, is a supplement 
to the volume published at the beginning of 1918 and 
brings the information as to the replacement of men by 
women and the chronological account of events connected 
with currency and banking up to date. ‘The statement is 
not absolutely correct, for we gather that, at latest, the 
results are only carried up to last summer and for the most 
part refer to the conditions in 1918, when the country was 
still at war. The information must therefore be con- 
sidered principally of historical interest, but here and there 
comments on the conditions as they.were a few months 
ago may be found. Thus a chapter on “‘ The Position of 
Women in Industry ” covers the period from July, 1914, 
up to April, 1919. The observations on this subject 
throughout the book have grown quite familiar by repe- 
tition, but there are many facts and data which should be 
found useful. In the second portion of the volume Mr. 
A. H. Gibson deals with banking currency, war finance, 
&c. The period covered ends at about August of last 
year. 


The Engineering Draughtsman. By E. Rowarth, 
A.M.LE.E. London; Methuen,and Co. 1919.—This is a 
volume of some 240 pages intended for the use of students 
who are already familiar with the elementary principles 
of drawing and are still at such a &tage that they do not 
want to specialise in any one branch of engineering. The 
idea of the author has been to provide a number of draw- 
ings covering a wide range of subjects, which need com- 
pleting in one direction or another before the machine 
depicted could be putin hand in the shops. The actual 
drawings in. the, book, however, are complete, as far as 
they go, are, excellent. examples of draughtsmanship, 
specially as regards dimensioning, and thus form.a good 
basis on which the student may a borate. In some cases, 
such, for instance, as a hydraulic capstan and a one hun- 





1 
dredweight steam hammer, a complete set of working 


drawings is given. The matter principally comprises 
instructions as to what dra’ should be made to com- 
plete the sets, with a few notes of explanation of the 
subjects dealt with: 





Talks with Workers on Wealth, Wages, and Production. 
London: Sir Isaac Pitman and Sons, Limited. 1920. 
2s. net.—As the title indicates, this is a book on elementary 
economies for the workman. It is a reprint of a series of 
articles, nearly all written by Mr. G. W. Gough, which 
appeared in The Times Trade Supplement. It is reason- 
able to doubt, that many, workmen read The Times or any 
of its supplements, and it was therefore wise to re-publish 
the articles in a cheap and convenient form. Nearly all 
works on economics give the impression that the audience 

dressed is composed of children—and not very intelligent 
children at that. The present little volume is no excep- 
tion. It may appeal to the workman, but we doubt it. 
It has been ‘* written down ”’ to him, and he does not like 
books in that vein. We still lack an author who can present 
the true principle of economics in a form that is popular 
without being obviously condescending. 


A Text-book on Machine Drawing for Electrical Engi- 
neers. By Edward Blythe, A.M.I. Mech. E. Cambridg- : 
The University Press. 1920. 20s. net.—A book, bound 
in limp linen, dealing with drawing-office practice, as 
regards electrical machinery, on familiar lines. There are 
about fifty plates of drawings representing typical parts 
or machines, all of which are excellent reproductions, but 
a large proportion would be of little assistance to a novice 
in drawing. Thus, for instance, the application of toothed 
gearing to a motor-driven hoist is a small 
shaded sketch, while there is not a single di i 
throughout sixteen drawings of commutators and_ their 
parts. The le in among the plates 
explains the reasons for the forms of construction illus- 
trated. 





BOOKS RECEIVED. 

The Case for Capitalism. By Hartley Withers. London : 
Eveleigh Nash Co., Limited, 148, Strand, W.C. 2. Price 
7s. net. 

Applied Aerodynamics. -By°G. P. Thomson. London : 
Hodder and Stoughton, Limited, Warwick-square, E.C. 4. 
Price 42s. net. sia eu taaition, 

Modern Road Construction. By F. Wood. Second edi- 
tion. London: Charles Griffin and. Co.,-Limited, Exeter- 
street, W.C. 2. Price 21s. net. 

Storing : Its Economic Aspects and Proper Methods, 
By H. B. Twyford. London : Constable and Co., Limited, 
10, Orange-street, W.C. 2. “No price stated. 

Oxy-acetylene Welding Manual. By Lieut. Lorn Camp- 
bell, jun. London: Chapman, and Hall, Limited, 
Henrietta-street, W.C. 2. Price 6s. net. 

Wireless Transmission of Photographs. By M. J. Martin, 
Second edition. London: The Wireless Press, Limited, 
12/13, Henrietta-street, W.C. 2. Price 5s. net. 


Laboratory Manual of Elementary Colloid Chemistry. 
By Emil Hatschek. London: J. and A. Churchill, 7, 
Great Marlborough-street, W. 1. Price 6s. 6d. net. 

Abrasives and Abrasive Wheels: Their Nature, Manu- 
facture, and Use. By F. B. Jacobs. London: The Hill 
Publishing Company, Limited, 6, Bouverie-street, E.C. 4. 
Price 15s. net. 

Monoyraphs on Industrial Chemistry : Cement. By 
Bertram Blount. Assisted by W. H. Woodcock and H. J. 
Gillett. London: Longmans, Green and Co., 39, Pater- 
noster-row, E.C. 4. Price 18s. net. 

“* The Practical Engineer” Electrical Pocket Book and 
Diary, 1920. London: The Technical Publishing Com- 
pany, Limited, 1, Gough-square, Fleet-street, E.C. 4. 
Prices Is. 6d. and 2s. net. 








The Royal Society Conversazione. 

THe first of the Royal Society's conversaziones 
for this year was held at Burlington House on 
Wednesday evening. As usual, many exhibits of 
a scientific nature, representing astronomy, biology, 
archeology, paleontology, pure and applied physics, 
and medical science were shown. Here and there an 
exhibit of engineering or allied interest was to be 
found; but, on the whole, such exhibits were either 
already familiar, or were only indirectly connected 
with our. profession. 

On the ground floor Sir Charles Parsons illustrated 
his “‘ water hammer cone” for demonstratinz the 
destructive effect of collapsing vortex cavities. This 
apparatus was employed by Sir Charles in connection 
with the investigations of the sub-committee of 
the late Admiralty Board of Inventions and Research 
on propeller erosion, and was described by him in 
his paper on “The Corrosion. or Erosion of Pro- 
pellers,’’ read in April, 1919, before the Institution of 
Naval Architects. The apparatus. consists of a 
hollow cone. At the small end is fitted a die cap 
through which passes a hole of the same diameter 
as the small end of the cone. Between this cap and 
the cone thin metal plates are inserted. The cone 
is placed in water in a tank, allowed to fill with water, 
and then thrust. quickly downwards, its mouth 
striking on to a rubber block at the bottom. The 
sudden arrest by the rubber block gives a high rate 
of relative acceleration of .the water in the cone, 
producing momentarily a cavity at the apex which, 
however, immediately closes again with a perceptible 
metallic hammering sound, and with sufficient’ pres- 
sure, due to the concentrated energy. of. the closing 
cavity at the apex, to puncture metal plates above 
.03in. in thickness, indicating a pressure of 140 tons 
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per square inch. Calculations made by Mr. 58. 5. 
Cook,, and subsequently ‘confirmed by, the late Lord 
Rayleigh, showed that when a spherical vortex 
cavity in the sea closes upon a central nucleus of 
one-twentieth the diameter of the original cavity, 
the instantaneous pressure or blow upon this nucleus 
may reach 68 totis per square inch. If the diameter 
of the nucleus is one-hundredth of the diameter 
of the original cavity, the pressure may reach 765 tons 
per square inch. 

In the same room Mr. Edwin Edser demonstrated 
the concentration of minerals and coal by the froth 
flotation process. Many valuable minerals, particu- 
larly metallic sulphides, as is now well known, can 
be concentrated from low-grade ores by crushing 
these. ores to a fine powder, mixing them with water, 
adding a small quantity of a suitable reagent, and 
agitating the mixture so that air is entrained in the 
form of fine bubbles. On allowing the mixture to 
come to rest, the bubbles, carrying the mineral 
particles, rise to the surface and form a mineralised 
froth which can be removed. The barren rock or 
gangue is not floated. The processes actually shown 
exhibited the recovery of galena—lead sulphide— 
and blende—zine sulphide—as separate products 
from Broken Hill ore and the recovery of coal from 
waste dumps. 

Among the exhibits in the rooms upstairs we may 
mention the instrument shown by Sir Robert Robert- 
son, F.R.8., for determining the pressure developed 
by detonators. This instrument was designed by 
Mr. H. Quinney, B.A., at the Research Department, 
Woolwich, and illustrates the quantitative measure- 
ment of the pressure of.the blow delivered by a de- 
tonator according to the principle enunciated by 
Hopkinson. This principle depends on the separation 
of momentum into pressure and time. When the 
blow is applied to one end of a steel bar, a short 
length of the bar, attached by means of a faced joint 
to the other end, is thrown off as a result of the 
application,of the pressure of the blow. The momen- 
tum of this short length—the “ time-piece ’’—is 
measured by catching it up ina ballistic pendulum. 
As the rate of transmission of the impulse in steel 
is known, the time taken for the pressure wave to 
pass twice the length of the “ time-piece ” is known, 
and so the pressure can be deduced. 

¢ Mr. A. Mallock, F.R.S., exhibited some apparatus 

used in the determination of the variation of rigidity 
in metals. with temperature. The specimen to be 
tested forms part of a torsion, balance in whic the 
restitutive couple is supplied by the torsion of a long 
thin wire, together with that of the specimen, the 
latter being in the form of a short wire or narrow 
strip about two inches long. ‘The specimen and 
lower part of the balance can be immersed in a tube 
of fluid kept at any desired temperature. The 
periods of oscillation are automatically recorded for 
various temperatures, and the ratio of these periods 
furnishes the necessary data for determining the ratio 
of the rigidities. In making an experiment the 
oscillations are maintained continuously, the specimen 
being immersed successively in water at 100 deg., 
at room temperature, in carbonic acid, in alcohol, 
and in liquid air. 

The exbibit of the Osmosis Company, Limited, 
possessed considerable practical interest. The phe-. 
nomenon of electrical osmosis, whereby matter in 
a very finely divided state is capable of being. in- 
fluenced by an electrical potential, has, it seems, 
an important practical use in the purification of 
clays. The equipment necessary for the process of 
obtaining osmosed clay consists of a blunger, settling 
tanks, and osmosis machine, composed of a rectan- 
guiar trough in which is arranged horizontally a 
cylindrical metal anode, surrounded beneath the 
surface of the slip, and at a short distance away from 
it, by a laminated cathode, through which the clay 
slip is driven by paddles. The cylinder revolves 
slowly, and the dried purified clay is collected by 
means of a scraper. Low grade and discoloured 
china clays, it is stated, when osmosed become usable 
as paper clays and pottery clays and all china clays, 
are improved in colour as a result of treatment. 
Fire-clays are rendered more plastic and refractory, 
and consequently hard bricks can be obtained at 
a lower baking temperature with saving of fuel. 

Among the other exhibits which attracted our 
attention was Professor F. W. Burstall’s optical 
indicator for internal combustion engines.. The 
objects aimed at in this indicator are to obtain 
accurate readings of pressures up to 600 Ib. per 
square inch and of speeds up to 2500 revolutions per 
minute, 

The exhibit of Marconi’s Wireless Telegraph Com- 
pany, Limited, consisted of a marine type direc- 
tion’ finder, transmitting and receiving valves, 
double-note magnifier and auxiliary apparatus. 
During the course of the evening Mr. A. A. Campbeli 
Swinton, F.R.S., gave a short exposition of 
wireless telephony in connection with an experi- 
mental demonstration by the’ Marconi Company 
from its works at Chelmsford. The wireless telephone 
apparatus consisted of an amplifying detector and 
note magnifier, to which was’ connected a loud 
speaking telephone which enabled speech to. be 
heard distinctly all over the lecture hall. The aerial 
consisted simply of a frame 3ft. square, wound with 
a few turns of wire. It was placed on the lecture 
table in the room, 
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Short Histories of Famous Firms. 


No. IV.* 
JONES AND POTTS, NEWTON-LE-WILLOWS. 
Contributed by E. L.. AHRONS, M.L. Mech. E. 


Tals firm originally started operations as locomo- 
tive builders at Viaduct Foundry, Newton-le-Willows, 
Lancashire, at the end of 1837 or beginning of 1838. 
At that time and for five or six years afterwards 
it was known as Messrs. Jones, Turner and Evans, 
When the change took place and Mr. Arthur Potts 
joined Mr. Jones, the writer does not know exactly, 
but it appears to have been about 1843 or 1844, 
Mr, Jones was the practical man who took charge 
inside the works and left the commercial side of the 


the former date and 1863, all were to the order of 
private firms. The last order on the firm’s books, 
obtained in 1863, was from Messrs. Stephenson, 
Clarke and Co., for Spain, and shortly after that 
date the works appear to have closed down. Accord- 
ing to the note in THe EncIneer of October 3st, 
1919, the Viaduct Foundry seems to have been sold 
to the London and North-Western Railway, and now 
forms a portion of that company’s Earlestown wagon 
works. The records show orders for 247 engines 
from 1838 until 1863, but the total was probably 
considerably greater, as a number of engines which 
were certainly built by them are unaccounted for. 
The actual total appears to have been about 340. 





for three engines for the Midland Counties Railway, 
of Mr. Bury’s design. They were four-wheeled engines 
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business to Mr. Potts, who travelled most energeticalfy 
all over the country seeking and obtaining orders for 








A MODERN AUSTRIAN ENGINE 


, with single driving wheels, 5ft. 6in. diameter, cylinders 


12in. by 18in., and bar frames.. They were named 


The first order received by the firm in April, 1838, was | 


| of the “Gothic” pattern. These were the first 
of a@ series of no less than sixty-two engines of the 
class, and in many respects resembled the previous 
‘North Star” type. They were named Firefly, 
| Spitfire, Wildfire, Fireball, Fireking and Firebrand, 
| and were stated to have been Nos. 18 to 23 of Messrs. 
| Jones, Turner and Evans’s build. The total heating 
| surface was 647.6 square feet, of which the fire-box 
| provided 90.6 square feet. The weight was 24 tons 
| 4 ewt., of which the driving wheels carried 11 tons 
13 ewt. On her first trip the Firefly attained a speed 
| of fifty-six miles per hour for two miles with a light 
| train of two coaches and a truck. They were the 
| only broad—7ft.—gauge engines built by the firm. 
The Firefly was illustrated in Toe ENGINEER of 
December 20th, 1895, page 285. 


In 1841 the firm built its first engines for abroad, 
which were ordered by the Northern Railway of 
Austria—Kaiser Ferdinand’s Nordbahn, The order 
was for ten engines, delivered in 1841-2, of which a 
number had single driving wheels, 5ft. 6in. diameter, 
and at least four were 0-4-2 goods engines, with 5ft. 
coupled wheels and cylinders l4in, by 20in, All had 
double frames and inside cylinders, and were built 
to Stephenson’s designs of the period. It is extremely 
probable that the order was given to Messrs. Jones, 
Turner and Evans through the recommendation of 
Messrs. Stephenson and Co., and shows the earliest 
connection between the two firms. Messrs. Tayleur 
at the same time also obtained orders for exactly 
similar engines through the same agency. It is inter- 
esting to note that the Austrian State Railways had 
preserved one of these 0-4-2 goods engines, which 
was still in existence just prior to the war. 

Although the firm began the export of locomotives 
at this early period they did not follow it up, for their 
records show only four more engines ordered direct 
from abroad by a Spanish railway at Barcelona in 
1848. Of the 0-4-2 goods engines similar to those 
sent to Austria, two locomotives were built for the 
London and South-Western Railway in 1841, the 
Ajax and Atlas, which were afterwards transferred 
to the Bodmin and Wadebridge line. Four more 
engines of the same type were delivered to the Great 
North of England—afterwards North-Eastern—Rail- 
way. . 

After constructing eight engines for the Grand 
Junction Railway in 1841-2 there was apparently a 


locomotives. Some years ago a considerable number | Sunbeam, Wizard and Hecate, and were delivered in | bad time, and for 2} vears no more orders were booked. 


of the letters written home to the firm by Mr. Potts 
were lent to the avriter, and from them a great deal 
of information on the work of the old firm has been 
obtained. 

A characteristic of the business done by the firm 


| 1839. The next two éngines, also put to work in 
| 1839, were for the London and Brighton Railway. 
| Both had six wheels and double frames, one being a 
| single engine with 5ft. 6in. driving wheels and 13in. 
| by 18in. cylinders, the other having four, wheels 


| It is probable that Mr. Potts entered the concern at 
| about this time to galvanise the business into life 
again, and it must be admitted that for a number of 
years he certainly succeeded. The first order after 
| his arrival was for a modest works locomotive for 


was the large amount of sub-contracting, and orders | coupled, 5ft. in diameter. These particulars are accord- | the Bickershaw Colliery, of which no details have 


were also obtained through railway contractors and 
private merchant firms in London and Manchester. 
During the early days of railways, until about 1848, 
some of the best-known locomotive firms received 
orders which they could not carry out them- 
selves, their works being too occupied. Such 
orders were very often passed on to other firms, the 
latter acting as sub-contractors, or alternatively were 
directly recommended as a suitable firm for the work. 


ing to the records of Messrs. Jones, Turner and Evans, 
| but Whishaw’s book mentions two four-coupled en- 


|gines for the Grand Junction Railway, which were | 


| similar to one for the Brighton Railway, and probably 
preceded it. The first engines for private customers 


were also ordered in 1838, one of them being for | 


Thomas Brassey. Four more single engines of 
Bury’s four-wheeled pattern were built in 1838-9 
| for the North Union Railway. The Bury type also 


This frequently happened in the case of orders received | 


by Messrs. Robert Stephenson and Co., who handed 


orders over to both the Newton-le-Willows firms, | 


Tayleur and Co. (the Vulcan Foundry) and Jones 
and Potts. 
business connection, many of the engines built by 
Jones and Potts were constructed after Stephenson’s 
designs, more especially the long-boiler pattern with 
single driving wheels at the rear. This connection 
appears to have been more marked after Mr. Potts 
joined the firm, though there are evidences that 
before that time there had been a friendship between 
the two firms to their mutual advantage. Prior to 
this time, however, during the years 1838—9, Messrs. 
Jones, Turner and Evans appear to have had a similar 
business connection with Edward Bury, of Liverpool, 
which, however, was suddenly dropped when the 
relations with Messrs. Stephenson began. With 
regard to the merchanting part of the business, the 
order books show the names of a number of firms, 
now forgotten, for whom Messrs. Jones and Potts 
built engines. In many cases the ultimate destina- 
tion of these locomotives is unknown, and probably | 
a number of them went abroad. Amongst the earliest | 
and best of their private customers were Thomas | 
Brassey, William Betts and Peto and Co., who after- 
wards formed the celebrated firm of Messrs. Peto, | 
Brassey and Betts. 

In 1845 a connection sprang up with Mr. Alexander 
Allan, who designed the early engines for the Cale- | 
donian, Scottish Central and other railways north of | 
the border, and from 1847 onwards a very large 
number of engines were built to Allan’s well-known 
Crewe patterns. These designs the firm afterwards 
adopted as their standard types, and built similar 
locomotives for several other railways, such as the 
London and Blackwall and the Shrewsbury and Here- 
ford lines. 

The most successful period of the firm’s activities 
was from 1845 to 1854, after which the business 
declined rapidly. The records show that no locomo- 
tive orders were obtained between June, 1857, and 
June, 1860, and of the eleven engines ordered between 








* No. III. appeared March 19th. 


It naturally resulted that through this | 


a 








| been preserved. Mr. Potts then started a tour of all 
| the principal railways in the country, and at the end 
of 1844 brought back orders for two engines for the 
Chester and Birkenhead Railway and six for the 
Brighton, Croydon and Dover Joint Committee. 
How far Mr. Potts was concerned with it is not known, 
but from this time the firm suddenly adopted as their 
standard design the long-boiler engine, Stephenson's 
patent. The passenger engines had outside cylinders 
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SHREWSBURY AND CHESTER ENGINE OF 1846 


| appears in 1841 in the case of three engines built for | and all the wheels in front of the fire-box. 
| the Eastern Counties Railway, with 6ft. driving wheels | the two new orders were for engines of this type, 


and 13in. by 18in. cylinders. This railway then had 
a gauge of 5it. These engines, though of Bury’s type 
with bar frames, were not, however, a sub-contract 
from the Liverpool firm, but appear to have been | 
ordered through the London firm of Braithwaite and | 
Milner, and differed from Bury’s design in that 
instead of the ‘ haystack” fire-boxes, the engines 
had raised fire-boxes surmounted by domes of the 
old ornamental Sharp pattern. 

In March to May, 1840, Messrs. Jones, Turner 
and Evans delivered six broad-gauge engines to the 
Great Western Railway to the designs of Sir Daniel 
Gooch, the order for which was received in April, 
1839. They were six-wheeled single-driver express 
engines, with double sandwich frames, 7ft. wheels, 
and 15in. by 18in. cylinders. The fire-boxes were 





Both of 


but the two engines for the Birkenhead Railway were 
but small machines, with 5ft. 6in. wheels and 13}in. 
by 22in. cylinders. In the case of the six engines for 
the Brighton, Croydon and Dover railways, the choice 
of Stephenson’s long-boiler engines did not lie with 
Jones and Potts, as the locomotive department of the 
joint committee was just then greatly in favour of 
that type. These engines had 5ft. 1lin. driving wheels 
placed in the middle and 15in. by 22in. cylinders. 
Shortly after their delivery the joint committee dis- 
solved, and four of the engines were taken over by the 
Brighton line, the other two passing into the hands 
of the South-Eastern. All of them earned a most 
unenviable notoriety, owing to their extreme un- 
steadiness when running, and several serious derail- 
ments with passenger trains occurred. The result 
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was that both companies altered them to tank engines, | 


and placed the trailing wheels behind the fire-box. 
During 1845 Mr. Potts brought home orders for no 
less than fifty-nine engines, one of which was for the 
Lancaster and Carlisle Railway, of which no par- 
ticulars are known, Five more for Messrs. Mackenzie 
and Brassey probably went abroad. But Mr. Potts’s 
first great ‘‘ scoop” was for fourteen engines for the 
Eastern Counties Railway, obtained as a. result of 
much patient sitting on the Stratford doorstep. This 


order put the partners on their mettle, for although it | 


was received by them in February, 1845, the first 
engine was delivered in July of the same year. Con- 


sidering that the design was new to them, this was | 


exceedingly smart work on the part of Mr. Jones and 
his staff inside the shops. Of these, nine. were single- 
driver express efgines, with outside cylinders 15in. 
by 22in., the driving wheels having a diameter of 6ft. 
They were not, however, long-boiler engines, the 
trailing wheels being placed behind the fire-box, 
which was of the “ Gothie”’ type. The tenth engine 
was stated to have had four coupled wheels 6ft. 
diameter and inside cylinders, though it is very 
doubtful whether it was not altered to this form at 
Stratford. There is no record of any other engine of 
this type having been built by Jones and Potts. 

The chiet locomotive superintendent of the Eastern 
Counties Railway at the time when these engines were 
ordered was Mr. Fernihough, who was succeeded by 
Mr. Scott, with both of whom Messrs. Jones and 
Potts were on good terms, and it is perhaps not too 
much to suppose that the firm was somewhat agitated 
when the following letter wal chee by Mr. Jones 
from the foreman erector, who was putting together 
the new engines at Stratford. The orthography. is 
distinetly quaint. e 

Sm,—Their as been a sudden change Meee Cub hee Bos 
their is a nother person come to be supertendent over the Local 
eet I have seen verry little of him yet as it only happend 


Fortunately there was no need for worry. The 


eee ee 


Tut Eucimece” 


for the London and South-Western, Railway were 
concerned, but he obtained a private order from Mr. 
| John Gooch for one engine which the latter had been 
| commissioned to purchase from outside. 
| With the railways which went to form the London 
|and North-Western, the firm was fairly successful. 
|The first order came in in August, 1845, for seven 
| express engines for the. London and Birmingham 
| Railway, followed by nine more for the Chester and 
Holyhead Railway. For these orders the firm was 
probably again indebted to the recommendation’ of 
Messrs. Stephenson. All of them were rear-driver 
long-boiler engines.with outside cylinders. Those 
for the London and Birmingham were almost dupli- 
cates of the similar engines delivered to the Eastern 
Counties Railway. The Chester and Holyhead engines 
appear to have been delivered direct to the southern 
division of the London and North-Western Railway 
at Wolverton, for Mr. Potts wrote from*that place 
on several occasions, noting when the engines made 
| their trial trips. Four of them had 6ft. 3in. driving 
| wheels of the Stephenson T spoke pattern, and the 
| last five had 6ft. 6in. wheels, the cylinders of all being 
| 15in. by 24in....The=rear-driver engines were very 
unsteady, especially those built for the London and 
Birmingham. and were the cause of fatal accidents 
due to their dislike for keeping the rails. 
Another engine built for the southern division of 
the London and North-Western was the only one of 
Dy firm, and was probably 
s. It was a quaint- 
p s engine, with inside cylinders 
ss. Its boiler was somewhat over- 
‘ one behind the chimney and 
the other on the raised fire-box, whilst an additional 
safety valve was fixed between them on the barrel 
of the boiler. This engine was built in 1847, and had 
5ft. wheels and 16in. by 22in. cylinders. — 
In 1846-7 two 2-4-0 long-boiler engines, with 
5ft. 6in. wheels and 15in. by 24in. cylinders, were 
delivered to the Shrewsbury and Chester Railway, 
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SHREWSBURY AND HEREFORD TANK ENGINE OF 1856 


appearance of Mr. Hunter, the new chief, did not 
alter the business relations of the firm with the 
Eastern Counties Railway, which until the end of 
1848 remained one of its best customers, for which it 
built a total of thirty-five engines. Amongst these 
there were two 0-6-0 goods engines of the long-boiler 
type, with round. topped fire-boxes,. evidently of 
Stephenson’s standard designs.. They had inside 
cylinders 15in. by 24in. and 4ft, 9in. wheels. Fleven 
others were 2-4--0 mixed-traffie engines, with 5ft. 6in. 
and 5ft. wheels, and outside cylinders L5in. by 24in. 
They were of a very ugly design, of the long-boiler 
pattern, and high round-topped fire-boxes, though 
the later ones were slightly improved by being pro- 
vided with ornamental domes on the barrels and 
spring balance safety valves placed on ordinary raised 
fire-boxes. 

The ‘remaining ten engines were long - boiler 
“‘singles,’’ with the driving wheels at the rear, but 
immediately in front -of the fire-box. They had 6ft. 
drivers and 15in. by 24in.—“some I5in. by 22in.— 
cylinders, Their wheels and those of the other engines 
for the Eastern Counties Railway were of the very 
ugly design produced by Stephenson. ‘The bosses 
were of cast iron and of large size, and the spokes 
consisted of two T irons placed back to back. Cer- 
tainly at, this period Messrs. Jones and Potts were 
extremely faithful followers of the Newcastle firm; 
but, on the other hand, there may have been good 
reasons for this, since they certainly obtained some 
good orders through the connection. 

There are records that the first lot of single engines 
built by the firm for the Eastern Counties Railway 
did some remarkably fast running. They were not 
long-boiler_ engines. and had the trailing wheels 
behind the fire-box... One of them, No. 44,.0n the 
4 p.m. down. express‘from Bishopsgate attained a 
speed of 69.2 miles per hour between Tottenham 
and Ponders End, and another engine of the same 
class ‘reached a maximum of 70.5 milés per hour on 
an up express near Waltham. The writer’s authority 
for these figures was the late Mr. Rous Marten, who 
recorded them in his early days. 

The efforts of Mr. Potts at Nine Elms, where he 
tried very hard, were not successful as far as engines 


which became the first standard gauge line of the 
Great Western. They were similar to the 2-4-0 
engines of the Eastern Counties Railway built by 
the firm. Two tender engines came out, also in 
1846, for the North Wales Mineral Railway, and four 
engines were built to the order of Robert Stephenson, 
the destination of which was not stated. 

At this period there started the good business which 
the firm did with the various Scottish railways in 
the supply of locomotives of Mr. Alexander Allan’s 
design. There were in all about sixty-eight engines 
delivered to the Caledonian, Aberdeen and Scottish 
Midland and the Scottish Central Railways, between 
1847 and 1856. The whole of these engines eventually 
became the property of the Caledonian Railway, 
when the other lines were taken over in 1866. With 
the exception of some twenty-three engines, all were 
of the well-known design of “ Crewe”’ singles, with 
outside cylinders 15in. by 20in. and 6ft. driving 
wheels, except that six built for the Aberdeen and 
Seottish Midland Railway in 1855-6 weré somewhat 
larger and had l6in. by 22in. cylinders. The Cale- 
donian line was opened with these engines and others 
of the same class built by the Vulcan Foundry. Of 
the remainder, twelve were of: the 0-4-2 type for 
goods traffic and had 4ft. 7in. wheels, with cylinders 
17in. by 20in., a type which Mr. Allan designed for 
Seotch use only, and was never used in Crewe prac- 
tice. Finally, there were five 0-6-0 mineral engines, 
with outside cylinders 17in. by 24in. and 4ft. Tin. 
coupled wheels. The Scottish engineers, however, 
did not as a rule like engines with more than four 
wheels coupled, and Mr.:Sinclair, who was then chief 
of the Caledonian locomotive department until he 
joined the. Eastern Counties Railway, converted 
them to the 0-4-2 type, at the same time altering 
the stroke to 20in, in place of 24in, 

Naturally, these orders took, Mr, Potts frequently 
to Glasgow, where he saw Mr. Sinclair, and not know- 
ing the views of that gentleman, ‘‘ put his foot into 
it’? by praising’ Stephenson’s driving wheels’ with 
the T iron spokes. It appears from ‘Mr.’ Potts’s 
letters that if there was one thing that was anathema 
to Mr. Sinclair, it was these particular wheels, and 





after an animated argument, conducted “ crescendo ” 





on, the part of, Mr. Sinelair and ‘‘ diminuendo’”’ on 
that of Mr, Potts, the latter gentleman came to the 
conclusion that the subject. of Stephenson’s wheels 
and certain other details of the same firm’s engines, 
was decidedly unhealthy for the locomotive business 
at Viaduct Foundry. No more wheels with T spokes 
appear to have issued subsequently from the works 
of Jones and Potts, though this fact cannot be 
ascribed to the incident related above, since this type 
of wheel was abandoned by Messrs. Stephenson them- 
selves at about this period. 

Twelve engines were built for the North Stafford- 
shire Railway in 1848, all with outside cylinders. 
Two of them were single engines, and the others were 
2-4-0 engines, with 5ft. 6in. wheels and 15in. by 22in. 
cylinders. 

Of the firm’s locomotives, those known best in the 
London district, were seven single-wheel  well-tank 
engines, which for about thirty years .worked the 
Blackwall Railway from’ Fenchureh-street.. They 
were Nos. 281 to 286 and 292 of Jones and Potts’s 
make, and constructed after Allan’s designs. The 
outside cylinders. were originally 13jin. by 18in., 
except the last engine built in 1850, which had 15in. 
cylinders. The driving wheels had a diameter of 
5ft. 6in. There were two safety valves on the barrel, 
but the last engine had a dome of Allan's Crewe 
pattern on the raised fire-box. 

Three ‘“‘ single” passenger’engines were built for 
France to the order of Mr. George Harrison, of the 
Scottish Central Railway. They appear to have been 
the only engines exported to that country, but beyond 
the fact that Mr..Pctts mentions in a letter that they 
were shipped to Bordeaux, no further details are 
available. 

An engine of a somewhat exceptional design was 
delivered to the Shrewsbury and Chester Rai'way in 
November, 1852, though it appears to have been 
originally orderéd.by the Shrewsbury and Birming- 
ham Railway. It was a six-wheeled express engine 
with single driving wheels 6ft. diameter and inside 
cylinders 15}in. by 20in.. The steam chests and the 
whole of the valve gear were outside. This arrange- 
ment was somewhat on the lines of a few engines 
built by Stephenson and Co. about 1849. The engine 
ran for about twenty years between Wolverhampton 
and Chester, and for some reason unknown earned 
the nickname ‘“‘ Flying Flogger.” Three engines 
were exported to the Grand Trunk Railway, Canada, 
in 1853-4, probably owing to the.good offices of Messrs. 
Peto, Brassey and Betts, and Mr. Brassey also gave 
them an order for three 2~4-0 tank engines for the 
Shrewsbury and Hereford Railway, which were 
built in 1856-7. The latter were also after Allan’s 
type, to which Mr. Brassey was very partial. 

The last engines built for a British railway came 
out in 1857-8 for a line in Dumbartonshire; which 
was afterwards amalgamated with the North British 
Railway. They were 2-4-0 tender engines with 6ft. 
wheels, also of Allan’s type. 

From this time the end was in sight. The last 
few engines were for abroad, and ordered by sub- 
contract. Four of them were small passenger tank 
engines, and of special interest in that they appear 
to have been the first engines to run on the Central 
Argentine Railway. They were Nos. 335-6 and 
Nos. 338-9 of Jones and Potts’s build. The last 
engine, which was built in 1863, went to Spain. 

Whether Mr. Potts remained with the firm to the 
end is not known to the writer, as the series of letters 
ended some twelve years previously, the later ones 
not having been preserved. 

The illustrations which accompany this article 
show No. 7, a Shrewsbury and Chester engine of the 
same type as built for the Eastern Counties Railway, 
and No. 228, a tank engine for the Shrewsbury and 
Hereford Railway after Allan’s pattern. The repro- 
duction from a photograph shows the-old Ajax of 
1841, built by Jgnes, Turner and Eyans,: beside a 
modern Austrian engine. ; 








Organisation of Payment by 
Results. 


TuE following synopsis has been supplied by the hon. 
secretary of the newly founded Institute of Industrial 
Administration, 110, Victoria-street, of the lecture given 
by Mr. J. E. Powell on May. 6th, 1920, under the auspices 
of the Institute. The lecture was given at the Central Hall, 
Westminster, under the chairmanship of Mr. E. S. 
Shrapnell-Smith, and is the first of a series of eight. There 
was a large attendance. 

The lecturer laid emphasis on the necessity for the more 
serious treatment of payment by results generally ; not 
so much with the object of exalting its importance, as to 
put it back into its proper place ; that exaggerated ideas 
as to the possibilities of payment by results held the field ; 
that inefficient output was largely. due to faulty organisa- 
tion and could be remedied by good management without 
the aid of payment by results at all; that payment by 
results should. be treated as a stimulant to production, 
not as a substitute for inefficient works organisation ; that 
if this course had been followed, many of the troubles which 
have been associated with payment by results would not 
have been experienced. 

Mr. Powell next made comparison of the two main 
types of systems, individual and collective, The argument 
was used that, while each type of system might have its 
own special applications, the individual system, where the 
efforts of the individual worker were complete in them- 
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selves, would have a more direct and consequently a 
stronger and more successful appeal than would the collec- 
tive system, and would induce from purely psychological 
reasons the better output. Instances were quoted both 
from the Press and from personal experience in which collec- 
tive systems, as such, had caused trouble, The different 
types of individual systems were then discussed, reference 
being first made to the old-established piecework system, 
the main objection to which was the general practice of 
rate-cutting, occasioned by lack of knowledge of the prin- 
ciples of production, estimating, and rate-fixing. In some 
industries under piecework time wages are not guaranteed, 
as is the case in the engineering trades ; but it was pointed 
out that the net result of this practice was for the workers 
to force job rates up above the level normally justified, 


with the object of safeguarding themselves against the | 


possibility of receiving less than time wages. 

The premium bonus system was referred to as being 
intended to obviate the supposed necessity for rate-cutting, 
the arrangement being such’ that as the time taken is 
reduced the workers’ earnings per hour are increased and 


the wages costs per job are decreased, both being assured | 
in accordance with a definite formula. Diagrams were used | 
to illustrate the main features of the various systems, | 


and, in particular, the reduction in total costs under both 
piecework and premium systems when on-costs were 
applied, as the lecturer pointed out they should be, on the 
basis of time taken. Considered in this light, the pecework 
system operated to reduce costs to a much greater degree 
than it was often credited with, without any recourse to 
rate-cutting. 

The lecturer closed .with a reference to collective 
systems, and the loose thinking that was often responsible 
for their adoption, the basis of payment being more often 
that of current practice than of an efficient standard, so 
that inefficient conditions became perpetuated, and a dis- 
proportionate price was paid for small improvements, thus 
maintaining costs of production at an excessively ‘high 
level. 








Arc-welded Building Construction. 


A FEW days ago we were invited to inspect a factory 
building which is being erected at Brixton for Stelfast 
Wheels, Limited, by the Welded Construction Company, 
of 14-16, Cockspur-street, W.1. The peculiar interest 
attaching to the establishment is that it is the first example 
on a practical seale of the use of this firm’s system of arc 
welding for the erection of the steel work for the roof of a 


building. The factory, which, when it is completed, will | 


cover an area of 22,000 square feet, is arranged with only 
one floor and has brick walls. It will be covered in with 
a saw-toothed roof so as to obtain a north light illumina- 
tion. Im all there will be ninety-three trusses, as illus- 
trated in Fig. 1. Vertical H-shaped steel stanchions are 
a in lines at about 22ft. centres and they carry 
5in. by 12in. steel joists. Some of the trusses are fixed 
immediately over the stanchions, while the others are 
carried by the joists; being fixed to the lower flanges of the 
latter midway between the stanchions. Where the walls 
come, of course, the ends which are not supported by the 
stanchions or the joists are let into the brickwork. 

The methed of procedure employed is, first of all, to 
weld to the ends of each stanchion a cap and a base-plate. 
The stanchions are then erected in line on concrete founda- 
tions, the concrete being taken up for sonie distance above 
the base-plate. When the concrete is firmly set the 


H joists are hoisted on to the stanchion cap plates, where 





joints are arc-welded on the A.W.P.—Alloy Welding 
Processes, Limited—system, alternating current being 
used. Fillet welds are employed for ‘the most part, 
though in some portions butt welds are required. No 
scarfing or bevelling is resorted to and no pains are taken 
| specially to clean the parts which are to be welded. When 

all the necessary joints on one face of a truss are welded 
the truss itselfis turned ever so that welding may be con- 
tinued on the joints on its other face. For the latter opera- 
tion a jig is not required, since the welds on the other face 
keep the various parts accurately in position. When 
| completed each joist weighs about 3 ewt. We were informed 





the United States, having a purity of about 93 per cent. and 
costing some £5 per hundredweight. The zine dust from 
the English factories is not quite so pute, but is more 
satisfactory for the process, as it is less liable to cake 
together. ‘The zinc dust is mixed with a small proportion 
of fine sand before use to keep its texture open. 

The. articles to be coated are pickled in hydrochloric 
acid, thoroughly washed, and put in a tumbling barre! 
with the powder. The barrel is then heated externally to 
a temperature ranging about 700'deg. Fah.,and maintained 
at that temperature so:long as is necessary to produce the 
required thickness of coating. ‘Baking at a temperature 








| 




















APPARATUS FOR SHERARDIZING SMALL ARTICLES 


that one welder and one labourer, haying the materials 
cut to lengths, can assemble and weld complete one truss 
in an average total time of one and a-half hours, and 
attain an average output of over five complete trusses in 
one eight-hour day. As a matter of fact, on more than one 
occasion they have been timed to produce a completely 
welded truss in fifty minutes, The work of fitting and 
welding the cap and base-plate to a stanchion can be 
done in average working in half an hour. The operation 
has actually been done in a quarter of an hour. The 
welding of the trusses when hoisted into position is also 
expeditiously performed. 

The current employed is, as we have said above, alter- 
nating. It comes on to the site at 6000 volts and is first 
stepped down to 200 and then again to 70 for the welding 
circuit, in which a reactance coil is inserted. The elec- 





trodes employed are of mild steel, flux coated. 








of 600.deg. Fah. for one hour will give coating weighing 
- 23 oz. per square foot, or onée-thousandth of an inch thick. 
At 800 deg. the zinc is deposited at the rate of 1.96 oz. 
per hour, or to a thickness of .00425in. The temperature 
and the duration of baking depend on the class of work. 
Prolonged baking at a low temperature gives a ductile 
tenacious coating, while the reverse produces a compara- 
tively brittle deposit.” Tt will thus be seen that it is neces 
sary to control the ture during the process within 
fairly close limits, so. the tumbling barrel is equipped with 
a long-stemmed thermometer or a pyrometer. 

The apparatus shown in the engraving, which we recently 
saw in operation at the works of Meta! Industries, Limited, 
Sunbury-on-Thames,.is one of the smallest sizes con- 
structed by that company. It has a drum 9in. in diameter 
by 16in. long. One of the trunnions on which the drum 
rotates is hollow, for the: introduction of the thermometer. 
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“THe €ncweer” 


FIG. 1—ARC-WELDED TRUSS FOR SAW-TOOTH ROOF 


they are held in position by special clamps, which ensure 
that they are correctly placed, and then welded. The 
trusses ere welded separately at ground level, and when 
completed are lifted into position and welded there. In 
the case of those trusses which come midway between the 
stanchions, angle iron cleats are used to form the junctions 
between the trusses and the joists. One cleat is welded 
to each joist before the joists are hoisted into position, 
so that it is quite simple to make the trusses assume their 
correct position and to clamp them there while the weld- 
ing proceeds. Similar cleats are welded to the ends of the 
trusses while the latter are being constructed, so that when 
placed in position there is a cleat on each side of each end 
of the trusses and all the cleats are welded to the trusses 
and to the joists, thus making a good strong job. 

It is claimed that this method of roof construction is not 
only quite as strong as if riveting were employed, but that 
it is quicker and cheaper thanis riveting. The cost of welding 
one truss, taking a welder at 2s. 6d. per hour, his labourer 
at Is. 8d. per hour, electrodes—22in.—2s. 10d., and current, 
1} units at 2d. per unit, 3d., amounts, so we are informed, 
to not more than 9s. 4d. 

The constructional details of the trusses are well shown 
in the engraving. The various parts which go to make upa 
complete truss are arranged in a horizontal position in 
simple but effective jigs made on the site and the various 


On the same site are being made numerous trusses and 
supports for stables at Olympia, and we watched them being 
produced. They are being constructed in accordance with 
the drawing given in Fig. 2; and when completed each can 
readily be lifted by one man. They are made in exactly 
the same manner as are the trusses first described, simple 
but effective, jigs being employed. 








Dry Galvanising Plant. 


In the process of dry galvanising or “ Sherardizing ” 
iron and steel it is important that the newly coated articles 
should not be e to the atmosphere before they have 
been cooled down from the baking temperature to about 
100 deg. Fah. An apparatus which meets this require- 
ment and incidentally effects a considerable saving in the 
galvanising material is described below. 

Sherardizing is, of course, a system of coating parts 
with zinc with the object of preventing corrosion by heating 
them in contact with zinc powder. The powder is a by- 





product of the zinc smelting works and is an ‘almost impal- 
pable ‘powder. Considerable ‘quantities are available in 


FIG. 2—ARC-WELDED TRUSS FOR STABLE , ROOF 


The drum is dropped into its bearings in fire-brick lined 
easing and driven by a small electric motor... There is a 
door on one side of the drum, kept tight by asbestos pack- 
ing, through which the.charge is inserted. A-gas burner is 
used to heat the apparatus. Alongside the baking oven 
there is another casing. To the drum is’ transferred 
on the completion of the baking, and it is kept slowly 
rotating until the terfiperature falls to 100 deg. Fah., at 
which temperature the zine dust ‘will not) oxidise on 
exposure to the air. , The door on the'drum is then replaced 
by a grid, and a few turnsseparate the Sherardized articles 
from: the zine dust, which falls down a hopper into another 
drum, placed in.readiness in a drawer below. In this way 
a voy considerable saving in zinc dust is effected as com- 
pa with other plants, in which much dust is lost in 
the process of separating it from the charge. 

As we have already suggested, the plant illustrated is 
quite a small one, but: several larger sizes are made by 
Metal Industries, Limited, and at the time of\our visit a 
large drum for :Sherardizing .tubes, up to 15ft. or, 16ft. 
long was going through the, shops.;; In some of the larger 
sizes flues are arr: inside the drum to assist the heating. 

On first thoughts it might be expected that the drum 
in which the process is carried ‘out would ‘continuously 
accumulate a deposit of zine’ and thus absorb’ a consider- 
able amount of the ¢harge,” Asa matter of fact, the mill 
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scale, which is left on the: drum} prevents the adhesion of 
the zine, and a drum ‘which we inspected after several 
months of-service only had a thin coating of dust, which 
could be seraped off with the finger nail. 

The makers inform us that no special skill is' required 
in the operation of these plants, provided that care’ is 
taken to keep the proper temperature, and that while 
there is no difficulty in purchasing zinc dust in the-open 
market, they prefer their clients to purchase the ;dust 
through them, as their experience enables them to provide 
the quality best suited to the work in hand. 








The “ Paddle” Tool Grinder. 


THERE has recently been put on the market by. the 
firm of Luke and Spencer, Limited, Broadheath, near 
Manchester, an improved form of tool grinder, the chief 
feature of which is the means provided for applying the 
water to the wheel. _In a previous machine of this kind 
made by the same firm, a pump in the base supplied 
water under pressure to the tool rest through holes in 
which the water was sprayed on to the abrasive wheel. 
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be read with a view to discussion i~-(1) *‘ The Madras City 
Waterworks’ (Part I[J.—Details of ‘Construction), by 
J. W. Madeley, M.A., M. Inst. C.E., of Madras ; (2) “ The 
Water Resources of the Birmingham District,’’ by Pro- 
fessor W. 8. Boulton, D.St., ¥:G.S., of Birmingham Uni- 
versity; (3) ‘* The Application of ‘Turbine’ Pumps to 
Water Supply,” by C. F. Bekenn + (4) ‘* The Birmingham 
Scale of Charges for Water,” by E. Antony Lees, O.B.E., 
Assoc; Inst. C.E.;) (5) ** The Construction of Waterworks 
on Land Subject to Subsidence,” by F.C. Cook, Assoc. 
M. Inst. C.E., and Ru.C/ Moon, Assoc. M, Inst. C.E. 








A BOILER TUBE FAILURE: 





In a recent issue of the Journal of the South African 
Institution of Engineers, Mr. T. G. Otley described a case 
of boiler tube failure. The tube in question was in a bottom 
row of a water-tube boiler and was 3}in. outside diameter 
and No. 7 gauge. The tube opened out for a length of 
about 10in., and as a result‘of the burst a large proportion 
of the fire was blown out of the furnace and the boiler- 
house was filled with smoke and steam. 

The failure, said Mr, Otley, is of more than usual 
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THE “PADDLE”’ 


A drawback to that arrangement was that the pump was 
liable to become clogged up. In the machine under notice 
that defect has been overcome, the pump being dispensed 
with altogether, and, in its place, a transverse shaft and 
paddle being provided. The shaft passes through the 
body and is supported in bearings. It is caused to revolve 
at a suitable speed by means of the round belt or rope and 
pulleys shown in the illustration. The grinding wheel 
stands clear of the water, but as soon as the driving belt 
is slipped over from the loose to she fast pulley on the 
main shaft the paddle shaft commences to revolve and 
the paddie throws up a stream of water, which, impinging 
on the periphery of the grinding wheel, is carried round 
with the latter. In order to show the amount of water 
contained in the base the cup-shaped casting shown in 
the sectional view is provided. It communicates with 
the water space by means of a nipple and serves both as 
a gauge and drip catcher from the bearing on the paddle 
shaft. The body of the machine is provided with a mud- 
hole and door so that the water space can-be cleaned out 
periodically without removing the grinding wheel and 
spindle. from. their ings. A large circular trough 
in front of the wheel forms part of the main casting, and 
the tool rest is adjustable to adapt itself to the wear of 
the wheel. 

The machine is made in a variety of sizes to carry 
wheels from 16in. to 36in. diameter, the following: being 
the chief dimensions of the 20in. machine, which’ is that 
shown in our illustration :—Height from the base to the 
‘centre of the grinding-wheel spindle, 2ft. 7}in. ; fast and 
loose spindle pulleys, 6in. by 2}in; length of bearings, 
vin, ; diametér of steel spindle in. bearings, 1}in. ; grinding 
wheel, 20in. diameter by 3in. wide; andthe total floor 
space occupied is 32in. by 4lin. 








THE INSTITUTION OF WATER ENGINEERS. 





THE twenty-fifth summer general meeting of ‘the Insti- 
tution of Water Engineers will be held at Birmingham on 
Thursday, Friday, and Saturday, June 10th, 1th, and 12th 
next. The, following order of proceedings has been 
arranged, On the Thursday, at 10.30 a:m., there will be 
& meeting in the Council Chamber, Council |House,’ Bir- 
mingham, when the Lord Mayor, Alderman W. A. Cadbury, 
will welcome the Institution.to Birmingham. | After the 
conclusion of the routine business the new president, Mr. 
Fred J. Dixon, M. Inst. C.E., chief engineer to the Sotith 
Staffordshire, Waterworks Company, will read his presi- 
dential address. Afterwards there will be reading and dis- 
cussion of papers. In\the afternoon there will be a visit to 
South Staffordshire Waterworks, and in the évening the 
annual dinner will be held. On the Friday, at/10.30 a.m., 
the meeting will be resumed in the Council Chamber, when 
further papers will be read and. discussed. In the afternoon 
a visit will be paid to Stratford-on-Avon. and in the evening 
a8 p.m. a Bohemian concert. On the Saturday a visit will be 
paid to the Whitacre Waterworks of the Birmingham Cor- 
poration. The following is a list of the papers which will 
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TOOL GRINDER 


interest, in so far as it very clearly illustrates a theory which 
he has held for some considerable time. When the burst 
occurred the furnace was fired with a high-quality W.tbank 
district pea coal with high furnace t t pproxi- 
mating, he judged, to about 1350 deg. Cent., and no doubt 
the boiler was doing something more than its full load 
output. The calculated output was about 46,000 1b..per 
hour. It is, of course, well known that im all boilers heating 
surface nearest to the furnace does a disproportionately 
large fraction of the work. The bottom row tubes in water- 
tube boilers are worked. very hard, but under normal work- 
ing conditions they come to no hirm because the water is 
in contact with the inside: of the tube and the metal 


cannot be overheated. Assume that the furnace tempera- 








ture is, say, 1300 deg. Cent., the temperature gradient 
ners tthe wal of ve the ie very. she i i 
own to, , 200 deg. Cent. the temperature on the wate 
side—but further assume, as is reasonable under certhin 


ide. “With: bubble, 
approximately 200 deg. Cent. temperatureeomesin contact 
with the tube, which contracts and the oxide cracks away. 


One can imagine this process un sound 

; in thickness until finally it is 
unable to resist the pressure combined with the tempera- 
ture, and it then opens out and bursts. Careful measure- 
ments of the burst d that it had stretched very 
little, but the thickness of the tube nearest the fire, where 
it burst, came down almost to a knife edge. On the other 
piece of tube adjoining the burst an incipient blister was 
forming, and iron oxide on the steam side was clearly in 
evidence. It was also clear that some of it must have been 
cracked off and swept away by the rush of steam and 
water. The trouble cannot be accounted for by the quality 
of the material, which was excellent in every The 
moral to be drawn is that when boilers are to be worked 
very hard it is of the first importance that the feed water 
should be of excellent quality, and that the lower tubes 
should be cleaned at fairly frequent intervals to prevent 
anything except the slightest scale adhering to them. “As a 
matter of general practice Mr. Otley said that he put the 
turbine cleaner through’the'three bottomirows of the tubes 
every 1000 to 1500 hours. 








Wir reference to a description given in our last issue 
of the Deane tube for motor-car radiators, the inventor 
asks us to point out that his joint is a true expansion joint, 
as it itself expands and contracts with the tube, and this 
obviates leakage due to unequal contraetion. He. calls 
our attention, also, to the obvious fact that since the tubes 
can be readily removed and replaced, they are easily 
nia internally—an important matter where bad water 
is uséd, 





The Dorada Ropeway in Colombia. 





INTRODUCTION. 


Lyre between two spurs:of the Northern Andes in 
the Republie of Colombia, South America, there is a large 
stretch of rich agricultural:land growing heavy crops of 
coffee and spices, and affording luxuriant pasture: for 
cattle and horses. The other natural resources of this 
country are almost unbounded, but up to recent times were 
only, very imperfectly developed, owing to the difficulty of 
transport,’ The capital of this tract of country is Manizales, 
which |is a town of some thirty to thirty-five thousand 
inhabitants, and stands at an altitude of about 7000ft. 
above sea level. Its geographical position, combined with 
its high altitude, gives the town an ideal climate, which is, 
furthermore, comparatively free from the dense fogs and 
heavy rains that occur both to the east and west on the 
higher spurs of the Andes. 

About 120 miles westward to the Pacific the Cordilleras 
are extremely rugged, and present exceedingly difficult 
country for railway construction, whilst the fact that 
there is no port giving reasonable anchorage or other 
facilities, renders export the west.a dubious matter. 
The only. practical~outlet is eastwards to Mariquita or 
Ambelema, and from thence by rail and down the river 
Magdalena by the regular trade steamers which ply to the 
ports of Cartagena or Barranquilla. Owing to the very 
rough nature of the country around Manizales, the longest 
road out of the town does not éxceed 15 or 20 kiloms., and 
it is a@ purely local institution. The normal means of 
transport in and out of the town is by mules over the 
roughest, of mountain tracks. In the summer months 
and during fine weather, a mule train would normally 
take 24 to’34 days to’reach Mariquita, or vice versd, while 
in the wet season, owing. to slippery tracks, tropical 
rainfall, heavy fogs, &c., the journey may take anything 
from 8 to 15 days. Apart from the time lost in the 
actual transport, before the completion of the ropeway 
which we are about to describe, there was, especially in 
the rainy season, a heavy deterioration in the produce 
and merchandise carried. Goods had often to be left in 
the open and inadequately covered for sometimes six 
or eight consecutive nights, the result being a heavy loss, 
which on coffee alone is estimated to have been at least 
10 per cent. of the total output. 

About fifteen years ago a scheme for coupling Manizales 
by means of an aerial ropeway with the Dorada Railway 
—which runs approximately parallel to the Magdalena 
River—at Mariquita, was first projected by am English- 
man. Since then various concessions have been applied 
for and schemes roughly formulated. It was not, however, 
until 1911, when the Doranda Railway (Ropeway Exten- 
sion), Limited, ‘of Finsbury Pavement House, London, 
E.C: 2, took: up the matter, that the question was seriously 
gone into. Concessions were at that time obtained by the 
company in question, which made’ arrangements for a 
préliminary survey to furnish data upon which: tenders 
could be obtained for the construction of an aerial rope- 
way. It was not, however, until two years later that an 
order for the work of construction was placed with Rope- 
ways, Limited, of Eldon-street House, London. 

The tenders for the installation being basedon a rough 
triangulation and barometric survey, the first thing to be 
done was to choose the most practicable route and make 
a careful survey of it. In carrying out that portion 
of the undertaking, many difficulties were encountered, 
perhaps the most serious of which were the dense fogs 
which are prevalent at intervals throughout the year, 
and the uncertainty of their occurrence. Owing to fog 
in one instance a survey party was held up for no less 
than nine days at one spot waiting to obtain a sufficiently 
clear atmosphere: to get a sight through to.a second base 
not) more than 1500 m: away. The rough nature of the 
ground perhaps can best be demonstrated by the following 
example :—At one. part of the line the route crosses a 
deep valley, measuring about 14 kilom. between its upper 
edges. The average time taken to walk or to get by mule 
from point to)point across the valley'is seven to eight 
hours. | While that type of country is'not general through- 
out the line, considerably more than half of the route is 
over similar mountainous and precipitous ground. 


Route. 


The ropeway had necessarily to ‘pass three or four 
important villages or small towns between Manizales and 
Mariquita, and that gave the general direction for its 
route, but. before the best alignment could be determined, 
several trial surveys were first put through, a process 
which occupied some time. Nevertheless, towards the 
end of 1913 the actual construction had commenced. 

The route chosen—see Fig. 8—starts at Mariquita, on 
the Dorada Railway, at an altitude of about 1500ft. above 
sea level, and gradually rises to a height of 12,000 odd feet, 
which it reaches at a distance of 52 kiloms., where it, crosses 
the eastern range of the Andes, From there the line 
gradually descends. to Manizales, which stands about 
6700ft.. above sea level, and .22 kiloms. further west. 
The line deviates for the purpose primarily of passing the 
intermediate towns or villages of Wresno, Soledad, La 
Cedral, and Esperanza, to and from each of which places 
a considerable tonnage of merchandise and produce, is 
handled annually. From Mariguita to the foot-hills, the 
ground is stony and little cultivated, whilst over, the 
mountains the usual rugged and rocky country is met with. 
It is, however, varied in the valleys, by pasture and pro- 
ductive agricultural land, whilst in the lower depths of 
the gorges the densest of tropical vegetation is encountered. 
The climate naturally varies considerably from. point. to 
point, but could generally be described as semi-tropical, 
as can the vegetation, which serves the useful purpose of 
fuel for the boilers generating the power. 

The ropeway has a total length of 73,350 m. (say, 
45} miles), and is divided into fifteen’ sections of varying 
lengths, thé longest being section No. 3, which has a length 
of 5800 m: anda difference in level of 240 m. ‘The shortest 
séction is No.9. “It has a length 6f only 2590 m., but the 
difference’ in level is nearly 400'm.' The comparatively 
short length of this séction is due to the str°ss imposed 
on the répée by the cumulative weight of the loads acting 
through ‘this comparatively “big ‘difference in altitude. 
With the exception of divide station 12, the stations were 
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arranged alternatively to drive the two sections adjoin- 
ing, or as tension stations for the two adjoining sections. 


System. 


The Dorada Railway (Ropeway Extension), Limited, 
after considering alternative types of ropeways, eventually 
decided, on the recommendation of its engineers, Sir 
Douglas Fox and Partners, to install a ropeway on the 
mono-cable system in accordance with the designs of 
Ropeways, Limited. 


Capaciry. 


Tt was rightly conjectured that a stabilised and economic 
means of transport would greatly augment the natural 
nerease of the products of the district, and to allow for 













































mounts, so that the rope pressure is always equally dis- 
tributed over every sheave. 4, 


Ropes. 


The rope is of the ordinary Lang’s lay construction, the 
wires being drawn from extra quality plough steel, having 
a breaking strain of 105 tons per square inch. The cir- 
cumference of the present rope for carrying the limited 
quantities now being handled is 2§in., the breaking strain 
being just over 30 tons. The total weight of the rope 
involved in the installation is 255 tons. 

The ropes on arrival at Mariquita were, with the excep- 
tion of those for the first section, conveyed for distribution 
— the next section, on the ropeway itself—as shown in 

ig. 6. 
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FIG. 8—ROUTE AND PROFILE OF ROPEWAY 


that it was decided to install a plant built for carrying 
20 tons per hour in the direction from Manizales to 
Mariquita, and 10 tons per hour in the reverse direction, 
but to equip the line with ropes, trestle sheaves and carriers, 
to convey only half those capacities in the first instance. 
The anticipations as to increase in local production have 
been more than fulfilled, as the output between 1912 and 
1917 more than doubled, in spite of the general interrup- 
tions to ecommerce caused by the Euro War. For 
coffee exports only the tonnage increased from 9000 to 
18,000 tons. 

The normal loads are 6 cwt. of coffee or general mer- 


chandise in sacks, but heavier loads weighing up to 10 ewt. | 
can occasionally be carried. The speed of the line being | 


120m. per minute, it follows that with normal | 

the buckets follow each other at the rate of approximately 
one every two minutes. The general type of carrier 
adopted is illustrated in Fig. 9, whilst for longer and 
more bulky loads twin carriers jointed together by a 
light coupling rod with flexible joints are used, as shown 
in Fig. 1, page 504. 


STORAGE. 


Warehouses, having considerable storage capacity, are 
constructed at each terminus, and at Fresno, La Cedral, 
Soledad, and Frutillo. These warehouses are divided into 
a number of bays, down each of which runs a branch line 
of shunt rail, from the main rail of the station, these branch 
lines being joined at intervals by cross lines. The mer- 
chandise is stored on platforms raised at a convenient 
height above ground level for the loading and unloading 
of the carriers—see Fig. 9. 


TRESTLES. 


Four hundred and thirty-seven trestles are required 
for supporting the rope and loads between the various 
stations. They are mild steel structures and vary in height 
from 3m. to as much as 66m. Only two trestles of the 
latter height were, however, found necessary, whilst those 
over 40 m. in height, including the two before mentioned, 
only number eight. These high trestles were required 
on account of the very precipitous nature of the ground 
at certain points, and of the long spans, of which sixteen 
are over 500 m., the longest being 966 m. Several types 
of trestles are used. The standard type is Ropeways 
Limited’s design of three-legged construction, sec- 
tionally built, the base measuring about 6ft. 6in. in height. 
Crossed tension members are employed in each bay in con- 
junction with angle section horizontals—see Fig. 5. 
Where more than four sheaves were required on each side 
of a trestle, the ordMmary four-legged gusset plate type of 
trestle was used. 

Trestles over 40 m. in height were specially designed 
to meet the contour of the ground on which they had to 
be erected—see Fig. 7. The structure consists of a lower 
portion, made up of four legs joined together by substantial 
horizontal and cross bracing, the four legs each consisting 
of four light angles joined by latticed bracing. To the 
rd of these substructures were bolted trestles of one or 
other of the two above-mentioned types. The last five 
sections are equipped with galvanised steel trestles. 
During the war a few trestles were constructed locally of 
timber. 

The trestle sheaves for supporting the rope and loads 
are 24in. diameter, and are made of cast steel, bushed with 
phosphor-bronze, running on a hard steel spindle. Con- 
stant lubrication is effected in some cases by Stauffer 
lubrication, and in others by an oil reservoir, contained 
in the wheel itself, which is filled from time to time by a 
special type of container. These sheaves were mounted 
as the calculations demanded, either singly or sin groups 
of from two to as many as eight, arranged in balanced 








| country in which obviously the ropeway could not be used for 
| the purpose, the ropes were distributed on mules, for which 
| purpose small coils were formed, each coil weighing about 
| 100 Ib., with a loose piece of rope in between, two coils 
| being loaded on each mule—see Fig. 2. 


STATIONS. 


Of the twenty stations on the installation, fourteen take 
the form of divide stations for coupling one section with 
the adjoining, and they, with one exception, are arranged 
either for driving the two adjoining sections or as tension 
| stations for the adjoining sections. The station main rope 











FIG. 9—SINGLE CARRIER 


wheels are 8ft. 6in. diameter on the tread, and in the case 
of driving stations the wheel has bolted to it a heavy 
spur ring with which engages the main driving pinion, 
to the bottom end of the shaft carrying which is keyed 
the bevel pinion of the primary drive from the engine. A 

werful hand brake is fitted at each of the driving stations 
‘or pulling up and stopping the line. Fig. 3 shows the 
double driving station near La Picota. 


Tension STATIONS. 
On account of the many long spans and varied conditions 


For distribution over those sections traversing 


the sags in the various spans will vary considerably, ang 
consequently vision was made to meet the variations 
in the sags, whilst still keeping a constant tension on the 
ropes, otherwise, obviously, the ropes might be at times 
overstressed. A special arrangement of tension gear wag 
devised to meet these conditions. A floating counterpoise 
of a known weight acts continuously on the travelling 
trolley ‘containing the terminal wheel, the trolley being 
free to move up or down a long race or track. To avoid 
the necessity of digging a deep pit into which the counter. 
poise could sink, a mechanically operated winch driven 
from the terminal wheel itself was introduced, the purpose 
of the winch being both to lift and keep the counterpoise 
' at its normal level, and also to wind in the slack of the 
, rope attaching ithe counterpoise to the tension trolley con. 
| taining the terminal wheel. Thus, when it is known thar 
traffic is being carried and is about to approach another 
section where this ial traffic will affect the intensity 
of the sags, the mechanical winch is put into operation 
| either to pull back the tension trolley or let it go forward, 
jas the occasion demands, the operation being reversed 
when the traffic assumes the normal—see Fig. 4. 


loading under which the ropeway will at times work, 





PoweER. 


The highest point on the line is about 51 kiloms. from 
Mariquita, and from it the ground falls in both directions 
to either terminus. As the traffic is not regular in both 
directions, it might conceivably happen that loads were 
approaching the highest point from both termini simul. 
taneously, or vice versd, and consequently the power 
required would fluctuate considerably. Whilst the above 
remarks apply to the line generally, they also apply to 
individual sections, so that provision had to be made at 
each driving station to meet the two possible extremes of 
power required. 

After considering other means of power, including a 
hydro-electric installation, it was decided to adopt high. 
pressure steam engines and boilers, with fire grates made 
for burning brushwood as fuel, as being the most econo- 
mical, taking all factors into consideration. A 30 horse- 
power unit was settled on, it being decided to install two 
such units where the power required at any one point 
exceeded that amount. Both the engines and boilers were 
built by Davey, Paxman and Co., Limited, of Colchester, 
the engines being twin-cylinder, 7fin. diameter by 12in. 
stroke, governed by a Pickering type throttle governor. 
The boilers measure 12ft. 6in. long by 3ft. 6in. diameter, 
each boiler being built of six sections to facilitate transport 
overland. The boiler furnaces are of rectangular section, 
7ft. long by 5ft. 3in. wide externally, the grate being 
4ft. 6in. long by 3ft. 4in. wide. Extra large rectangular 
doors are fitted to allow of the use of the wood fuel, with 
which 1500 lb. of water per hour can be evaporated per 
boiler, maintaining a working pressure of 1201b. per 
square inch. Both the engines and boilers were sectionally 
built and constructed, so that no part weighed more than 
10 cwt. Most of the parts and cases weighed only a little 
over 2 cwt. 

ConsTRUCTION. 


The construction of the line was commenced in October, 
1913, and was carried forward as rapidly as the available 
transport permitted, so that by April, 1915, the first ten 
miles from Mariquita—that is, as far as Fresno—-was 
completed and open to traffic. A further eleven miles, 
or twenty-one miles in all—that is, from Mariquita to 
Frutillo—was completed and open for traftic by June, 
1916. Unfortunately, the war interfered with the manu- 
facture of further materials at that date, so that con- 
struction had practically to cease, though a small amount 
of material was shipped which enabled the construction 
to be proceeded with to a limited degree. It was not 
until 1918 that further materials could be manufactured 
in this country under Government licence, and as soon as 
the first consignment of materials arrived constructional 
operations were in commenced. In February last 
twenty-three miles of the line had been completed, and 
weré in commercial operation, the remaining twenty-two 
miles or so being then under construction. 








CONVERSION OF GUNBOATS INTO CARGO 
STEAMERS. 


Erenxt gunboats of the “ Kil” class are now being con- 
verted into cargo steamers by J. Samuel White and Oo., 
Limited, East Cowes, I.W: ‘Their names are the Kilmel- 
ford, Kilmarten, Kilmuckridge, Kildavin, Kilmead, 
Kilmallock, Kilmore, Kildorry. The majority of these 


brough, and their dimensions are, generally, as follows :— 
Length between perpendiculars, 170ft.; beatn, 20ft. 10in.; 
and depth moulded, 16ft. 6in. 

The conversion is being carried out in compliance with 
British Corporation Rules, Class B.S.*, and the work 
includes the straightening of the stem—the boats are 
double-enders—and the building of a forecastle. All are 
equipped .with two. boilers. The. forward. one, has to, be 
removed and the space adapted to a cargo hold. The 
existing triple-expansion engine will remain in its original 
position and will give a speed of about 10 knots. 

The conversion allows for a deadweight capacity, 
including bunkers, of 650 tons, of which the coal bunker 
capacity is to be» 80 tons. The forward cargo hold is to 
have a capacity of 23,000 cubic feet with a cargo hatch 38ft. 
by 19ft., and the after cargo hold 5900 cubic feet with a 
eargo hatch of 22ft. by 1lft. Two steel masts are to be 





fitted to each boat:and a wood derrick having a 3-ton lift 
is to be placed at each mast. “A cargo winch, 6in. by 10in., 
will be fitted at each hatch. 

Accommodation has to be provided for nineteen officers 
and men in each ship. The crew will be berthed under the 
forecastle, and the side plating amidships will be extended 
to enclose the bridge space, where accommodation will be 
provided for the officers on the main deck, while the chart 
and wheel-house will be on the bridge deck. From start 
to finish the work of conversion will average about two 
months for each ship. 
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vessels were built by Smith’s Dock Company at Middles- ° 
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Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
The Coal Advance and Future of Iron Prices. 


WE now know what is the advance in coal that 
the iron trade has to bear immediately as the result of the 
re-shuffling of coal trade prices ;, 4s. 2d. per ton increase 
may not sound a very large sum in these days perhaps— 
trade has become accustomed to such extraordinary events 
—astill, it is double what had been prognosticated in some 
quarters. Undoubtedly, the advance constitutes a serious 
addition to iron and steel making costs, and all contracts 
on Birmingham Exchange are this week being made subject 
to the course which iron and steel producers may be com- 
pelled to pursue with respect to prices. The. only question 
open to doubt is the extent which the increase. may 
assume. One thing is certain. It is not merely the new 
price of coal per se which the iron market will have to 
contend with. There will be the addition to the wages 
which it is generally regarded as certa n that labour will 
demand to compensate it for the 14s. 2d. per ton increase 
in domestic coal. Of course, the whole question is one of 
output. If the collieries could produce as much coal as 
in 1913 it is confidently decla: by those in close touch 
with the industry that all the difficulties would be over- 
come, and the necessity for control in any form would 
disappear. Any much less drastic rise in coal than that 
declared this week would, it is generally conceded, be quite 
inadequate to provide the additional £33,000,000 now 
required in miners’ wages. One thing comes out very 
clearly, namely, that an end has not yet been reached to 
the forcing up of rates for iron and steel which has_ been 
going on for months past. Dearer fuel is certain to be 
followed by still dearer iron and steel. This is already 
foreshadowed on the Birmingham.Exchange.. Derbyshire 
forge and foundry irons are 5s. to 10s. per ton dearer. 
The new range for one representative firm is as remarkable 
as follows :—Gray forge, £11 2s. 6d.; No. 4 foundry, 
£11 7s. 6d.; No. 3, £11 10s.; No. 2, £11 15s.; No. 1, £12. 
Average Northamptonshire quotations are at present :— 
Forge, £10 10s.; and No. 3 foundry, £10 lds. to £11; 
but an early advance is anticipated. The market is 
getting the advantage of improved supplies through the 
starting of a furnace in Northamptonshire, though the 
shortage is still very pronounced. It is increasingly diffi- 
cult to indicate a definite price basis for anything, since 
80 many consumers are willing to pay a premium, if only 
they can secure supplies, and so the increase in values 
continues. Regular customers do not like the way in 
which prices are being pushed up against them, but as 
long as the strength of demand is not broken they will 
pay rather than be without raw material. 


Manufactured Iron Position. 


“Crown ’”’ bar iron makers are in many cases 
realising a premium of £1 or so over the new basis of 
£28 10s. Nut and bolt iron can be bought at £28 10s., 
delivered in the district, but only in a few cases. Lanca- 
shire iron is £28 f.0.t. at makers’ works for the same .uses. 
Small rounds, squares and flats realise £33 10s.; three- 
eighths basis. There is some unsettlement over the increase 
in ‘* extras”’ which has just been made. Broadly, the 
charges have been doubled for small bars below jin. down 
to fin. These small sizes have for some time been very 
difficult to obtain, the reason assigned being that the 
workmen did not consider that they were sufficiently 
compensated for the loss of tonnage inevitable with this 
light work. Buyers are now encouraged to hope for better 
supplies, but for the moment they are rather perplexed 
by the wide variety of quotations which have followed 
the change, some of them varying as much as £3 per ton. 
A number of the merchants have invited explanations, with 
revised quotations. Activity in shipbuilding is keeping 
the chain, cable and anchor industries busy, with a corre- 
sponding demand for chain and cable iron. Chain iron 
commands about 10s. to 20s. more than unmarked bars, 
the basis for which is now £28 10s., though actual selling 
prices are ahead of that figure. Complaints continue very 
rife of ee ee in the iron trade, chiefly through 
lack of coal, though ee continues a very sub- 
stantial grievance. A number of the works whose cus- 
tomers are clamouring for supplies were idle on Monday 
and Tuesday this week through lack of coal. The. flood 
of inquiries for bars and other classes of manufactured iron 
from the Continent and other foreign markets hag very 
markedly fallen off during the past week or two. Merchants 
attribute this to the combined effect of the extraordinary 
prices asked, the unfavourable rate of exchange, and the 
failure of foreign users to get practical response to their 
efforts to get deliveries of iron and steel. The inability 
to handle this business is regretted in the future interests 
of the trade. A slight improvement is reported in gal- 
vanised sheets, though a bigger output could be easily 
absorbed. Asit is, the overseas trade suffers to some extent 
in order that the heavy home demand can be met. Some 
mills which have been out of commission for a-Jong time 
have been restarted, the bars to effect a resump- 
tion having been obtained. For 24 gauge galvanised sheets 
the quotation varies from £55 to £58, while for merchant 
sheets it is £45 10s. to £46) It is learnt| here with much 
interest that in the competing district of Glasgow the 
sheet makers are pressed for deliveries, and that. only 
very good specifications can get promise of delivery within 
three months owing to the abnormally high prices quoted 
for steel sheet bars. The basis prices now being asked at 
Glasgow are £38 10s. to £44 per ton, according to gauge, 
f.0.t. at makers’ works, but actual. current. sales are 
realising beyond these figures, so eager are consumers to 
secure supplies. 


Effect of the Coal Advance. 


_ Owing to the many grades and qualities of manu- 
facturing coal, it. is impossible to quote a firm figure for 
works coal this week, but slack will be approximately 
38s. to 40s. per ton. An average price for manufacturing 
slack in Birmingham, delivered in carts, recently has 





a 


been 35s. 6d. Less than ten years ago 10s. a ton delivered 
was an average price for this same slack? ° Birmingham’coal 
factors generally view the new prices with equanimity. 
They say they are profoundly thankful to see the last of 
an arrangement whereby the price of coal for domestic 
consumption differentiates from that for manufacturing 
hang Coal, they point out this week, goes up to a 

itherto unheard-of level for sales in this country, but in 
the present conditions, when the supply does not equal 
the demand, no falling away in trade is to be feared, and 
“the new prices will be as easy to realise as the old.” 
The increased prices will, of necessity, involve higher 
charges for gas and. electricity. What precisely the cost 
to Birmingham consumers will be in the future, it is 
impossible to say, as larger wages bills have also to be met. 
These facts are expected to be taken into consideration 
by the Birmingham Corporation Committees in fixing 
the new prices. The assumption for the moment is that 
electric current will, probably advance $d. to jd. per unit 
and gas at least 4d. per thousand, while the rebate hitherto 
allowed to domestic consumers must disappear in each 
case. The Birmingham master brassfounders regard the 
increase in fuel as a serious matter, and point out that 
“it will affect everything that the Birmingham manu- 
facturers need.” An increase of about 5 per cent. in prices 
is considered likely, and a similar advance will, it is thought, 
extend to the general run of the Birmingham hardware 
trades. 


The Boom in Steel Prices. 


Prices are still moving up in the steel trade. 
Advances have been made each month this year, and the 
limit does not appear to have yet been reached. - There 
are murmurings of discontent among’ buyers, but the 
demand is well maintained, and probably prices will’ go 
higher even before a halt is called. The’notice of another 
advance of £1 in Scottish sections has not, so it is under- 
stood here, been followed by any corresponding official 
movement south of the Tweed. But those who have steel 
to sell are acting independently, and prices are regulated 
very much by the necessity of the buyer. Angles on 
Birmingham Exchange could not be bought to-day— 
Thursday—under £25. In some eases ‘much higher prices 
than that were mentioned. Joists were quoted up to 
£26 and £27. All descriptions of mild steel wire were 
advanced £1 10s., making the basis for 8-gauge bright 
£43 10s. per ton, The demands of the shipbuilders have 
cut off, for the time being, important sources of steel 
supply upon which the Midlands have been accustomed to 
draw. It is hardly A secant to buy Scotch steel now, and 
the works on the North-East Coast are, buyers here are 
told, very full of business for the shipyards. Scottish 
plate mills have again advanced their prices, as I showed 
last week, and the makers almost imply that it is only a 
step towards a further increase. Ship-plates and tank 
plates are now £27 5s. per ton basis, and boiler plates 
£30 10s. Supplies of material keep ridiculously under the 
market’s requirements. Some Welsh steel works, as well 
as certain large concerns on. the; North-East Coast, are 
entirely declining Midland business. Fortunately, the 
Welsh steel works generally are making much better 
deliveries, and the need: in this district is not quite so 
urgent as it was a couple of months ago, owing: to the 
substantial contracts then made. The price, however, is 
rather higher, £26 being the lowest quotation for billets, 
some heavily-sold concerns asking as much as £28 delivered. 
Surplus shell steel accumulated after the Armistice has 
figured rather prominently in the steel business for several 
months. A great deal of it has found its way to Birming- 
ham as a substitute for mild steel, which was unobtain- 
able. There are still deliveries to be received, but, it is 
believed that the Ministry of Munitions has made its last 
sale, and that all this material has been got rid of. Some 
rather mising offers. of.American steel. have been 
received, but when merchants ask for definite quotations, 
they fail to elicit. any response, and the bona fides of this 
business are now seriously questioned. It is believed 
that America has very little material to sell. 


Scrap. ' 


To make up for the shortage of pig iron, scrap 
continues to be used.as liberally as possible... But even 
it is scarce and commands nearly £2 per ton more than 
was paid two months ago. At that time there was a sort 
of general understanding among users that the highest 
price paid should be £8 15s., but the«combination failed, 
and, £10 10s. is now easily realised for iron serap and £11 
for steel scrap. A good deal of business is being done in 
this raw material for use in both iron and steel works. 


Future of Black Country Collieries. 2 


Since coal deposits everywhere are becoming 
increasingly valuable, interest attaches to an opinion 
which has just been expressed on the probabilities of 
Staffordshire coal by Dr. Walford Gibson, of the Geological 
Survey, before the Government Committee sitting at 
Birmingham, which is inquiring into the future of the 
South Staffordshire coalfield as it is affected by the under- 

und flooding of the Tipton and Bilston mines. It ‘is 

r. Gibson’s testimony that in a strip of ground a mile 
wide and ten miles long on the western side of the coal- 
field, the workable coals lie between 1800ft. ‘and 3000ft. 
below the surface. The country lying between the Sand- 
well Park colliery district at West Bromwich and Birming- 
ham might be placed in the category df concealed coal- 
fields. Productive measures with workable coals might 
be postulated to extend over an area bounded by Langley 
Green, near Birmingham, Coventry, Great Barr, and 
Exhall. _ In his view, there was little likelihood of the 
present underground flood breaking out beyond the 
boundaries of the coalfield as at present proved, owing to 
the faults which existed. Sir Richard Redmayne, formerly 
Chief Government Inspector of Mines, who is presiding 
over the Birmingham inquiry, states that after three more 
sittings which are postponed until the end of this month, 
he believes the Committee will have made considerable 
progress towards arriving at some practical conclusions. 
Meantime, all sorts of schemes, Quixotic and othéfwise, 
are being ventilated. The two canal companies serving 
the district state that they are, being a in heavy 
expenditure through the pumps. of. the Mines .Drainage 





Commissioners, working under parliamentary powers, 


having stopped delivering water into the canals, the 


' Birmingham Canal Navigations estimating their increased 


expenditure at £12,000, In addition, they are putting down 
large pumps to cost £20,000 at Bradley, near Bilston, to 
increase the canal supply from the mines. These will 
raise over 6,000,000 gallons of water in twenty-four hours 
from the flooded mines at a depth of 240ft. It is proposed 
to work additional pumps.at three other points if the new 
Bradley plant does not give sufficient supply. Another 
interest, other than the canals, which is exceedingly 
desirous that the Coal Controller should pump the water 
which has proved too costly a job for the Drainage Com- 
missioners, is represented in the electric power supply 
companies in the district. It is suggested that if sufficient 
cooling water could be raised from the mines at a reason- - 
able cost to operate a new ceniral generating station of, 
say, 20,000-kilowatt. capacity, it would be possible to 
fill the rapidly growing demand for electric works power 
in the Black Country—at present excessive. Such a 
station would need about 1,800,000 gallons of water per 
hour, and by means of cooling towers it could be operated 
with a fresh supply of cold water of about 450,000 gallons 
of water per hour. After being utilised for condensing 
purposes the water pumped from the mines could be 
vischarged into the canals. Evidence just tendered to the 
Committee states that a continuous supply of water at one 
point, guaranteed for at least fifteen years, and on a low 
rental, would be necessary to encourage the laying down 
of such a new generating station as here described. 


Higher Wages for Railway Wagon Builders. 


Under an award this week by the Indastrial 
Court, the wages of Birmingham and Lancashire railway 
wagon builders, wheelwrights, carpenters and mechanics 
oper on time rates are to be increased 6s. per week, 
or 1}d. per hour, and piece rates by an equivalent. In the 
case of pre-war piece prices, this increase will be 15 per 
cent. In other cases, the rates will be put up in proportion. 


Autocratic Foundry Strike. 


No more glaring example of the monstrous pass 
to which labour demands have come could be afforded 
than is furnished in a strike of over 2000 workpeople 
which is this week going on at one of the leading Birming- 
ham machine foundries. The strike originated in this 
way. In connection with a suggested change in the hours 
of work, a meeting took place between the Friendly Society 
of Ironfounders and the general works superintendent at 
the affected works. The union officials pointed out that 
they would expect the earnings of the men on piecework 
not to suffer from any change in the hours, and they also 
complained of certain piecework prices not being adequate. 
The firm’s superintendent undertook to have the prices 
investigated, and for that purpose put on a moulder only 
recently engaged, but who had previously been employed 
as a demonstrator of foundry practice. Although appointed 
after consultation with the foundry manager, the general 
body of operatives took exception to the appointment, 
and demanded the new price investigator's dismissal. 
This demand the firm has refused, and the shops’ stewards 
and works foremen advised the men to leave in a body. 
Hence the strike. The managing director of the works 
has offered to meet a deputation of the strikers. The 
men, however, object to the presence at the interview of 
the general superintendent, and no interview has yet 
taken place. The firm naturally declares that it is impos- 
sible to meet a deputation without its chief adviser’s 
presence. How long the strike will continue, it is un- 
fortunately impossible to tell. 








LANCASHIRE. 
(Prom our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel and Metals. 


THERE is no indication yet in the iron and steel 
markets of any break in the prices, extravagant as they 
are already. There are evidences of a growing dissatisfac- 
tion amongst consumers of iron and steel with respect to 
the tremendous prices which they are compelled to pay, 
and it is possible that this may ultimately lead to a falling 
off in the pressure for this kind of material. One notices 
that less business is being done on the London Exchange, 
but that is attributed to the difficulty in arranging foreign 
sales, the irregularity and danger of the exchanges, and the 
fear of financial collapse. The trouble in Japan has led 
to.some re-selling of iron and steel by that country, and it 
may be that similar trouble may: spread to other countries. 
Costs of production may be higher, but in the end the 
market is sustained not by costs, but by demand. 


Metals. 


The feature last week in the non-ferrous markets 
was the collapse in tin, which occurred soon after our 
report was sent off. The immediate cause was probably 
the large arrivals of Banka tin from Holland, although some 
very aggressive selling had brought down the price before 
this was generally known. One would not like to say, 
however, that it was not known by the aggressive sellers. 
The market fell nearly £40 per ton in a very short time, 
and there was a recovery at the end of the week of about 
£7 only. Of course, the mere transfer of tin from Holland 
to Wales is not a real reason for lower prices, but the per- 
sistent fall in silver is a real reason, and the silver market 
has been very weak of late. The reader must remember 
that silver went to nearly 7s. 6d. per ounce at one time, 
and as it was then more than three times as valuable as 
before the war, the fact that tin was also three times as 
valuable did not appear to be outside normal relationships. 
Silver has now fallen to about 5s. 2d. per ounce, and hence 
tin at £400 per ton would now be an extravagance. Eastern 
sellers of tin have not yet responded to the big drop in 
the London market and may hold out for a time, but in 
the absence of any serious recovery here they will have 
to come in. A very large business was done in the metal 


during the fall, and American buyers came in to a certain 
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extent. 


affected by sympathetic influences. 


very little business being done in cop at the moment. 


and it is certain that engineers are not buying at all freely, 
although more business is arranged with the continental 
Prices for 


buyers than has been the case for some time. 
all kinds of manufactured copper and brass are main 


tained at a high level, and are quite unrelated apparently 
to the standard copper market, Thus although standard 
has sold frequently at £100 per ton, ordinary 4 by 4 copper 
sheets are still quoted at £163, and India is paying Is. 64d. 
_ per pound—£172 per ton—for yellow metal sheets. The 
prices for tubes remain much as they were : brass locomo- 
per pound and copper tubes at 
ls. 83d. Brass condenser tubes are kept at the extravagant 
figure of 1s. 94d. per pound, or nearly £200 perton. Leadis 
not by any means a strong market, and one is a little 
puzzled that the increasing trouble in Mexico, which 
threatens to cut off all supplies from that source, should 
not have had a more strengthening effeet on the prices 
here. It appears that business is very slow in manufactured 
lead, such as sheets and pipes, and the makers keep out of 
There are those who say that we shall see a 
Spelter has been 
quiet, but with a slightly easier feeling, and one cannot help 
feeling that the lack of large buying is mainly to be attri- 
buted to the condition of the galvanising trade. Galvanisers 
are probably frightened by the difficulty of getting steel 


tive tubes at Is. 6}d. 


the market. 
shortage of lead during the summer. 


at reasonable rates. 


Pig Iron. 


The market here is in rather an uncertain con- 
dition as a result of the changes now announced to the 
public in the prices of fuel. It is true that some people 
expected a greater advance than 4s. 2d. per ton on indus- 
trial fuel, and, of course, that would have been necessary 
if an extra 10s. had not been put upon the domestic con- 
sumer, and it may still be a question whether the Govern- 
ment will submit to the unpopularity of the latter advance. 
Hence, unless coal is freed from all control and allowed to 
find its own level, makers of pig iron cannot yet be very 
certain what their expenses of production will be. Prices 
urthe pig iron market have not been adjusted yet.; but, of 
course, it is obvious that Cleveland prices must be put up, 
probably to-day, but almost certainly before the week is 
out. The question of the Midland prices is another matter, 
and consumers may claim that the advances made 
during the past. two months are in themselves sufficient to 
cover the increased cost of coke resulting from the advance 
of 4s. 2d. on industrial coal. Some consumers of foundry 
iron have already paid as much as £12 10s. delivered for 
No. 3 in order to secure a fixed price, although many others 
have been buying “‘ with a clause” at £12. One fears 
that this objectionable practice of selling pig iron with a 
clause as to the price will be continued in spite of the new 
fixed prices for fuel, because the consumer of industrial 
fuel has no confidence in the stability of the new prices. 


Finished Steel. 
Some advances in prices for finished steel were 
mentioned on the Manchester market to-day, but there has 
of late been such a great difference between highest and 
lowest prices that they do not seem to make any differ- 


ence. The lowest price for steel plates now would be about 
£27 per ton. 


Scrap. 


The market for scrap iron and steel is rather 
quiet, but there is a firm tone, although at present no 
definite advances. Dealers are waiting to see what effect 
the new coal prices will have on iron and steel prices. 
Heavy wrought scrap is firm at £10 15s. per ton delivered, 
as against £10 5s., but one doubts whether the former 
price will prevent it from going away from the district. 
The best qualities of cast scrap may be had at.from £10 10s. 
to £10 15s. per ton. Heavy steel scrap is not too easy to 
sell at the moment at about £10 53., but steel turnings 
fetch a good price, and in some cases up to £8 per ton. 


**E.P.D.”’ versus Flat Rate Profits Tax. 


Judging from the opinions of business men in the 
Manchester district, the Chancellor of the Exchequer’s 
suggestion of a flat-rate profits tax of 7s. 6d. in the pound 
as an alternative to the 60 per cent. ‘“‘ E.P.D.”’ is r 
with disfavour on the part of the trading community, 
the members of which generally find little fault with the 
E.P.D. in principle. The chief ground for criticism of the 
flat rate is that it favours'the profiteers at the of 
the larger section of traders who have not made abnormal 
profits out of the war. In other words, the flat rate of 
7s. 6d. will mean an all-round tax of 374 per cent. with no 
graduation for the businesses which have not been liable 
to E.P.D., and where monopoly conditions do not apply. 
it is thought that the Manchester views for the con- 
tinuance of E.P.D., with its worst features regarding its 
unfair incidence on new enterprises and businesses with 
a poor pre-war standard removed, are the soundest and will 
probably ultimately prevail. 


Cotton Trade Wages Settlement. 


The dispute with regard to the wages in the 
cotton trade was settled on Friday last with a 
advance in wages of 70 per cent. on standard list rates, 
which is equivalent to an increase of 25.57 per cent. on 
current wages. Exceptions are made in the cases of 
strippers and grinders, blowing-room men, and head 
cotton-room men, who receive the 70 per cent. and an 
additional 10 per cent. on the new scale of earnings, and 
the better-paid workers of the manufacturing section— 
the tapers, dry tapers, warp dressers, and Sen over- 
lookers —who will receive an advance of 55 per cent., which 
is equal to 22} per cent. on current rates, The addition 
of 70 per cent. to the list means that earnings are now 
215 per cent. above the list price. From that allowance 
has, of course, to be made for the drop caused. by ‘the 





The copper market has taken very little notice 
of this movement in tin, but that would scarcely have been 
the case if the price of copper had been high. One may 
almost assume that standard copper is now too low to be 


There seems to be 
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Geared Marine Turbines. 








to marine propulsion, will be in 


should be taken to design instruments to check the ali 
ment of gears at sea with the gearing running. I am 


lines, and a 
the names 0: 


pont, one of which at least is arranged to be adjustable. 


shafts in such a manner that two of the support points 
make contact with the surfaces of the two shafts, while 
the third bearing point is supported at a fixed point, 
which may be a part of the frame or structure which sup- 
ert the shafts. The instrument is then turned round the 

xed bearing point to another position in which the bear- 
ing or support points will engage with the shafts, d if 
this requires no adjustment of the support points the two 
shafts are parallel. If, on the other err adjustment of 
these points is necessary to make engagement, the shafts 
are not truly 1 and the necessary steps must be 
taken to y the trouble. Means, such as a pin, are 
provided at the bearing or support points for adjustment, 
and a micrometer or vernier indicates the movement of 
the pin. The device has been very highly spoken of by 
experts in marine construction, 


John William Wallis. 


The death recently occurred at Ovenden, near 
Halifax, of Mr. John William Wallis, joint i 
director of Messrs. Drake, gas engineers and iigafouneere 
Mr. Wallis was a native of Huddersfield and served an 
apprenticeship with Messrs. Dempster, of Elland. He 
had been associated with Drake’s for about twenty-nine 
years, and during the war devoted practically the whole of 
his time to the production of munitions. He was for five 
years president of the Engineering Employers’ Federation 
of Halifax and district, and was chairman of the Halifax 
Munitions Board. His great services in this connection 
were recognised at a gathering of engineers held in Halifax 
in 1918, when he was presented with a gold watch, wallet, 
and cheque. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The hematite pig iron trade continues to be very 
busily employed in North Lancashire and Cumberland, 
and a good volume of iron is being turned out. The demand 
is still exceedingly brisk on local as well as general home 
account. Requirements all round are full, and makers are 
not in @ position to fulfil the whole of the wants and give 
quick delivery. Steel makers at Barrow and at Working- 
ton are taking big supplies of metal direct from the fur- 
naces and orders are well held. There are no signs yet of 
any material increase in the production. The new. big 
furnace being built at Barrow will not be ready for work 
for @ while yet. It is being constructed on the most 
modern lines with a view to economic ion on & 
large scale. As regards prices, they run about £14 10s. 
per ton net f.0.t. for of mixed numbers of Bessemer 
iron, with special brands at a pound more. Prices, how- 
ever, are very uncertain just now. 


Iron Ore. 


The requirements of smelters are heavy all 
through the district, and good of native ore are 


being demanded. Nearly the of the output is being 
used up in the district. Only the better ities of ore 
are being worked, for the reason that the sorts do 


not pay to work. Prices are steady, with native qualities 
at 52s. 6d. to 56s. per ton net at mines, and Spanish ores 
are at 62s. 6d. per ton delivered and in good steady 
request. 


Steel. 


In the steel trade there is activity both at Barrow 
and at Worki Rails continue to occupy the most of 
the attention, but there is plenty of life in some of the 
other ments and also in steel foundries. The 
general demand for steel is good, with bang 4 rails at 
£23 5s. to £24 5s. per ton, and light rails are at 


4 10s. to 
£25 5s. ton. Billets are a steady business at £28 per 
ton, an mip piste one, 86 Ahr Bes on Se Rete Mrrce 
£29 10s. per ton. Speciality trades, such as chilled and 
steel manufacture, are well employed, and boilermakers’ 
ironfounders are busy, 

Shipbuilding and Engineering. 

The oil tanker Narragansett, built at Barrow for 
the Anglo-American Oil Company, Limited, has been com- 
pleted and sent away on her trials. A similar vessel is in 
course of construction. This company has also purchased 
the oil transport Santa Margherita. She was built at 
Barrow during the war and has been re-conditioned by 
Vickers Limited. This firm.is re-conditioning the cross- 
Channel steamers Maid of Orleans and the Biarritz, as 
well as the Isle of Man steamer Manxman and an Australian 
liner. There is a busy state of affairs on the slipways and 
in the engineering shops. 


Fuel. 


The demand for steam coal is active and the price 
delivered. “Coke is in full demand, with 





reduction in hours from 654 to 48 per week: 


is 40s, 3d. per 
East Coast 





Readers of THE ENGINEER, and indeed every- 
body concerned with the application of the steam turbine 
hearty agreement with the 
final sentence of the leading article on the above subject 
in your issue of May 7th, in which it is stated that steps 


able 


to inform you that the troubles that have been met with 
in ships’ gearing have given others to think on the same 
pres was taken out some months ago, in 

William Eccles and Metropolitan Vickers 
Electrical Company, Limited, for mechanism “ for indi- 
eating or registering the lack of parallelism of two or more 
shafts,” the chief purpose of which is to discover any out- 
of-alignment in marine installations. Briefly, the instru- 
ment comprises a beam or rod of the necessary stiffness 
and lightness provided with three bearing or support 


© beam is of such form and dimensions that two. of the 
bearing points can be brought into engagement with the 
shafts the parallelism of which is to be tested, when the line 
adjoining the points is inclined to the axis of one of the 
shafts. In using the instrument it is first applied to the 
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SHEFFIELD: ..., 
(From our own Correspondent.) 
Question of Coal Supplies. 

THE increase in the price of coal is serious enough 
for the heads of much-harassed industrial concerns here, 
but what is causing even’ more anxiety, I believe, is the 
question of available supplies. By ‘ available’ is meant, 
of course, the output miners are pleased to produce, | 
know something about collieries, and from personal 
experience realise what working at the coal face really 
means. The knowledge makes one more careful about 
saying what colliers should or should not do. They need 
as much sympathy, as short shifts, and as much pay as 
can reasonably be secured ; but so long as the very life 
of the nation and its industries depends on the output of 
coal, so long will it be imperative that everything possible 
is done to keep that output up to a fair standard. From 
what can be gathered in the coalfields in this part of the 
country, that is not being done, with the result that the 
steel industry is suffering. In one definite case of which [ 
have first-hand knowledge, the difference in output between 
the last clear pre-war year and thé present time is a loss 
of nearly @ quarter of a million tons a year, the output of 
this particular’ colliery having been reduced by almost 
one-thi Is that an isolated instance ? Unfortunately, 
itis by no means'so. If it were, the matter would not be so 
serious. One reason of the lowered output must be, of 
course, the higher age standard of the workers, in con- 
sequence of so many of the young strong miners having 
fallen in the war, and another is, I am afraid, the growing 
feeling since the war against doing more work, not only 
in mines, but in other industries, than is absolutely neces- 
sary. That, however, is not the way to realise our hopes 
of trade expansion, nor will it help us to provide nationally 
against the rainy day of severe competition, which is 
coming as certain as night follows morning. : 


Inferior Coal at a Superior Price. 


There is another thing. In many pits where its 
use would be quite suitable—that is, flat pits with good 
floors and roofs—coal-cutting machinery is not being given 
a fair chance. There is an instance within my knowledge 
in-which a pit was specially equipped with these machines 
a few years before the war, but the men raised so many 
objections to them and so misused them that most of the 
machines had to be removed in the early days of the war. 
It is questionable if one of them remains to-day in that 
particular pit. Yot how would they not accelerate output, if 
properly used?) A point on which one hears complaints 
almost every day is the quality of the coal delivered. 
One managing director of my acquaintance has accumu- 
ated quite a museum of pieces of slate and similar material 
that had been put in as coal. He controls a large rolling 
mill and forges, and says the poor quality of the fuel 
brought direct from the colliery prevents steam being 
got up in anything approaching normal time, .One excuse 
for this state of things is that during the war the miners 
were allowed to increase output by using shovels instead 
of the usual many-pronged forks, which, of course, acted 
like sieves, and that since the Armistice the men will 
not resume work with the fork. That exeuse, however, 
does nof account for the presence of quite large pieces of 
slate, and rightly or wrongly there is a growing feeling 
that the ruling high prices must be tempting collieries to 
throw in anything to make up the tonnage. On the other 
hand, it is difficult to see just how collieries are going to 
benefit greatly from such action, seeing that they have to 
yield up all but 5 per cent. of the profit made above their 
pre-war standard. But whoever is to blame, there is the 
fact, and consumers are not unreasonable in complaining 
when they receive inferior fuel at a superior price. By 
the way, I hear that gas and electricity undertakings in 
this area are running on fuel reserves so low as to bo 
almost perilous. 


Cutlery Manufacture and Research. 


At last there seems every prospect of the cutlery 
trade, which is Sheffield’s oldest industry, being put on a 
scientific basis, for after debating and deferring the matter 
for about a couple of years, it has been definitely decided 
to form the British Cutlery Trades’ Research Association, 
with headquarters’ at the Applied Science Department 
of the University. The step, which is the most important 
in the history of the industry, means that cutlery manu- 
facture, instead of remaining the hole-and-corner business 
that it is in most cases, is to be raised to the level of other 
sections of the steel trade and put in a position to meet on 
more level terms the competition of America and Ger- 
many. Funds are to be provided by a levy on the firms 
joing the Association on the basis of 5s. per week for 
every £100 paid in wages, and the earnestness with which 
the smaller firms, particularly, are taking the matter up 
may be judged from the fact that at the inaugural meeting 
last week the head of one of those concerns asked that in 
cases such as ‘his, where the wages bill was not consider- 
able, the levy might be adjusted upwards so that he could 
feel he was paying his fair share for the advantages he 
was sure would accrue.’ ‘The annual sum raised by the 
cutlery firms for research purposes will range, it is expected, 
between £1500 and to which, up to a certain limit, 
the Government Department of Scientific and Industrial 
Research will add ‘an equal sum annually 'for the next five 
years, when it is hi ‘the Association will have become 
strong enough to support itself. Mr, Abbott, of the 
Government’ t ‘referred to, explained the 
conditions on ‘which '£1,000,000 had been allocated to 
research purposes, and a provisional committee was elected 
to put the Association into shape. The original plan was 
for the cutlery,'file and edge’ tool trades to form one large 
joint research jati those industries being more or 
less allied—but the necessary unanimity regarding the 
proposal was absent, so the plan had to be dropped. 
Speaking of the edge tooktrade,. I anight mention, that 
since writing my previous letter the wages dispute, which 
at that time looked little threatening, has ‘been settled, 
the employers’ offer of ‘a further’ flat rate advance of 
3s. 6d. per week, making’a’ total advance of 7s. per week. 








at 65s. per ton delivered. 


to piece or datal hands of twenty-one years of age and over 
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Improving a Colliery. 


The t of the Denaby Main Colliery 
is just commencing work on a scheme which will effect a 
considerable improvement to the colliery, at a cost of 
something like £50,000, and may mean finding employ- 
ment for another thousand men underground. At present 
the deep seam is reached by two shafts, which means 
extra labour and loss of time, though when the deep seam 
began to be worked about seven or eight years ago the 
secondary shaft was only intended as a temporary ex- 
pedient. It is, however, planned that this seam shall 
become the primary one of the colliery, and as the time for 
fully working it has arrived, arrangements are being made 
for so altering No. 2 shaft—at present used only for 
“ riding’? men—that by its means coal may be wound 
direct from the deep seam to the surface. It is proposed 
to substitute for the existing guide ropes of No. shaft a 
system of rigid conductors and to erect on the surface a 
much stronger headgear, with a large and powerful winding 
engine. The secondary shaft will be then kept as a stand- 
by. When these plans have been carried out, No. 2 shaft 
will be capable of raising 12,000 tons a week. 


Builders are on strike this week, with the result 
that all housing schemes are held with apparently no 
immediate prospect of a settlement, though so far amumber 
of important works extensions, which it is desirable should 
be pushed on with, are proceeding without interruption. 
Regarding the steel trade, there continues to be an im- 
pression in some quarters of a coming reaction, though 
there seems no substantial reason why it should be so. 
One reason given is a distinct falling off in inquiries. That, 
however, is not very difficult to understand. In the rush 
of civilian business after the Armistice, there are many firms, 
especially oversea buyers, who have duplicated inquiries 
in their anxiety to get on with someone, so that a per- 
centage of the inquiries which poured in every day meant 
something or nothing. Since then things have been 
gradually settling down. The foreign exchanges have 
been abnormal, and both influences have been moving 
in the same direction—the lessening of oversea inquiries, 
thus giving the appearance of reaction. Crucible furnaces, 
certainly, are not quite so well employed, but judging 
by some of the orders which are being placed for the 
installation of electric steel-melting furnaces, there are 
still people with an ounce or two of faith in the industrial 
future. As a matter of fact, makers of mild steel cannot 
cope with the orders pressed upon them, and things like 
plates, sheets, strip, bright steel and sections are by no 
means easy to buy. Only a day or so ago I received a 
letter from a firm urgently desirous of thawing where 
it could place a contract for thousands of tons of ship 
plate at a figure which had been quoted—* or anything 
near it ’’—with delivery commencing in the course of two 
or three months. Then, again, the forges and foundries 
are as busy as they can be, the order books being very 
full and work much in arrears. Makers of shoes and dies 
for the gold mines of the Cape and Australia are fairly 
active, and there is a moderate amount of work on hand 
for the Japanese Government, including shells, I believe ; 
whilst a firm of Belgian engineers has placed a contract 
here for some heavy forgings, one of 80 tons. Automobile 
steel, particularly case-hardened material, is in keen 
demand still, and appears likely to be for a long timo ahead, 
and marine castings and forgings are being called for in 
considerable quantities. Rolling mills have more work 
than they can easily deal with, and further output capacity 
would be welcomed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Pig Iron Prices Advanced. 


ConSEQUENT upon the extra cost of production 
occasioned by the advance in the price of fuel, the Cleveland 
ironmasters have decided to increase the price of Cleve- 
land pig iron for all qualities by 17s. 6d. per ton for home 
consumption. No decision has been arrived at in the case 
of Cleveland iron for export to the Allies—Italy, France, 
and Belgium—and other destinations abroad, as makers 
are not at present selling except for home consumption. 
The new home prices are as follows :—No. 3 Cleveland 
G.M.B., No. 4 foundry, and No. 4 forge, 217s. 6d.; and 
No. 1, 230s, This advance in pig iron prices is the third 
which has been notified since the inning of this year. 
Early in January Cleveland iron was advanced 15s. owing 
to the higher railway rates; on March 8th there was an 
advance of 25s., and with the latest revision the total 
advance in Cleveland iron prices this year amounts to 
57s. 6d.—more than the pre-war selling price of pig iron. 
Makers solemnly assert that 17s. 6d. does not fully cover 
the extra working costs which the rise of ts. 2d. in coal 
prices has involved, and certain it is that the advance is 
rather less than the popular estimate. But with pig iron 
now selling at more than four times the pre-war level there 
are many t! htful traders who feel that the inflation of 
values has reached a dangerous pitch. Possibly that view 
was shared by the makers and influenced them in limiting 
the rise to 17s. 6d. per ton; but it is intimated that the 
current price is only fixed for this month, and thereafter 
the matter will be subject to further review in the light 
of actual experience of the increased working costs. For 
it has to be remembered that it is not merely,a question of 
the extra cost of the coke used in charging the furnaces. 
All the fuel used in and about the works is increased in 
price, limestone is dearer, and there follow also extra 
railway charges, and lastly extra labour costs. There 
seems somewhat less justification for charging the advanced 
price from May Ist, in view of the fact that the higher coal 
prices did not operate until Wednesday of this week ; 
but gp is meen Me the makers’  tegaeren and 
under their contracts. t pear to have power to 
— this decision, Kemetic saanulbabte it, may appear 
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Hematite Pig Iron. 


Makers of East Coast hematite pig iron have 
decided to leave prices unchanged. This decision has, of 
course, been prompted by the big drop in ore freights. 
‘or the extra fuel costs, 

accordingly. Probably they could 
for a time have held up the trade for bigger prices, but only 
for a time....Already an easier demand from abroad is 
notieeable on account of the high range of prices, and 
neutrals are displaying a growing reluctance to pay the 
substantial premiums asked. No. | for home consumption 
stands at 262s. 6d., and East Coast mixed numbers at 
260s. The premium to the European Allies is unchanged 
at 5s. 


Iron-making Materials. 


Coke is now in much better supply and the situa- 
tion at the furnaces has considerably improved. Furnace 
qualities have been advanced by 7s. 3d. per ton, which 
brings the price up to 62s. 6d: at the ovens. The foreign 
ore trade is quiet at the moment, consumers being well 
covered for present needs, and 60s. per ton for best Rubio 
ore of 50 per cent. quality is still about the ruling figure. 


Finished Iron and Steel. 


An early revision in prices is looked for, and in 
the meantime business in finished iron and steel is almost 
suspended, though the demand is’still véry heavy. The 
congestion at the works owing to the tr rt break- 
down has been to some extent relieved, ‘and this fact has 
resulted in correspondingly better deliveries. The wagon 
position, however, is still very far from being satisfactory, 
and if the output is to reach a scale adequate to current 
requirements much remains to be done. 


The Coal Trade. 


A greatly inflated inquiry from abroad is the 
outstanding feature of the northern coal trade at the 
present time, but with the conditions of supply so aggra- 
vatingly unsatisfactory little or nothing can be actuall 
booked owing to the uncertainty in fixing the date of 
loadings. All classes of fuel for export are scarce and firm, 
but in the case of steams the prices are vaulting upwards 
and higher quotations are now ruling the market. It 
would appear that the efforts to control prices in the case 
of coal imported into France are taking definite shape, 
and from now onwards all coal prices have to be submitted 
to the French authorities, who have taken power to 
requisition or commandeer all coals sent to France above 
the fixed maximum. What that maximum price is does 
not seem to be generally known in northern coal. trade 
circles, but it is said to be about 90s. for best qualities. 
It would appear that the Italian situation is also delicate, 
and shippers are now. in some instances refusing to send 
cargoes unless they are paid for before leaving the local 
ports. There is, however, quite an optimistic feeling so 
far as the general export trade is concerned. The output 
at the pits is much heavier and, at the present time, exceed- 
ingly good. The expectation seems to be that there will 
soon be greater quantities available for export, though it 
is extremely difficult to account for the change of tone. 
There is certainly, so far, very little tangible evidence of 
improvement, and after all it is to be feared that in most 
cases the wish is father to the thought, and many prefer 
to look to an increase of output as the only likely means of 
creating the material for increased trade. Shipments 
are, however, taking place rather more frequently, 
quite a number of boats having been cleared during the past 
few days; but in practically every instance it has been a 
case of old contracts and long detention. The requisition- 
ing for official and Admiralty requirements continues to 
be very heavy. There have been further releases of foundry 
coke in small lots aggregating several thousands of tons, 
but they were taken out instantly, so that the position 
remains unimproved. Gas coke is in urgent call, but very 
scarce. The principal export prices are as follows :— 
Northumberlands,: Best Blyth steams, 130s...to,140s.; 
second Blyth steams, 125s. to 130s.; unscreened, 120s. 
to 130s.; best steam smalls, 120s. to 130s.;| second smalls, 
110s. to 1208.; best screened households, 140s. Durhams : 
Best gas, 115s. to 120s.; Wear special gas, 120s.; second 
gas, 110s. to 120s.; coking, 115s. to 120s.;-bunkers, 75s. to 
80s. for the usual brands; gas coke,’ 130s. to 135s.; 
foundry coke, 135s. 








SCOTLAND. 
(From our own Correspondent.) 
Joiners’ Strike. 
THE members of the Amalgamated Society of 


Scotland, and the number of men involved is 11,000. The 
stoppage of work is in support of a claim for an advance 
of 6d. per hour to bring wages up to 2s. 6d. per hour, or 
about £5 10s. per week. The societies involved have noti- 
fied the employers that ts will be made with 
individual masters who undertake to pay the 2s. 6d. rate, 
and already it is reported that several employers in various 
districts have agreed to pay the advance asked for. 


Scottish Miners and Wages Ballot. 


At a conference of the National Union of Scottish 
Mine Workers, held a day or two ago, it was resolved to 
take immediate steps to ensure a £5 10s. weekly minimum 
for miners. .The conference also approved of a five-day 
week all over the Scottish coalfields, a ballot to be taken 
within a month. 


Locomotive Building. 

William Beardmore and Co., Limited, of Park- 
head and Dalmuir, have completed arrangements for the 
construction of railway locomotives on an ive scale 
at both their establishments. The large works at, Dalmuir, 





which was used during the war for the man 


ters, Cabinetmakers and Joiners are on strike in | q 





mountings for all classes of has been changed over 
completely and is now devoted wholly to the construction 
of locomotives. The war-time work is now practically 
completed, and energies are being devoted entirely to loco- 
motive construction. Already an Bose nig engine has been 
com for the East India: Railway. It is one of 
thirty-five for that company, while in addition there are 
orders on hand for twenty locomotives for the Great 
Eastern Railway Company, nineteen for the Nigerian 
State Railways, and ninety for the London and North- 
Western Railway Company. Extensive arrangements for 
the repair and overhaul of locomotives have also been 
made. 


Pig Iron. 


The shortage of pig iron is still very pronounced. 
Supplies are now only delivered to old customers, many of 
whom are quite unable to get sufficient quantities. In a 
few isolated cases small stocks are being laid aside, but this 
is very exceptional. Hematite is fully booked for the steel 
works. Prices are firmer and there is a talk of, still further 
advances. Hematite is round about £13 15s, to £14, and 
foundry qualities £15 No. 1, and £14 10s. No. 3 for home 
delivery. ‘The export quotations are round about £16 for 
No. 1 and £15 5s. for No. 3 quality. 


Finished Iron and Steel. 


The advances in prices has supplied the feature 
in the steel and iron trades during the past week. Steel 
is standing at famine levels, both as regards price and 
delivery. The majority of the works are now closed for 
new orders. Some sizes and sections are unprocurable. 
Wagon shortage and delays in transit are both serious, 
and strong representations are being made to the railway 
companies on the matter. Steel sheets are in very keen 
request, but there is practically nothing being sold under 
£45 per ton. In any case the works are flooded out with 
specifications, and the price procurable is no great induce- 
ment. October-December is being quoted for new busi- 
ness. Steel strips are dearer in common with other 
materials, and prices of tubes are dearer in consequence. 


y | The higher price of bar iron may restrict business to a 


certain extent, but of late the price has been altogether a 
secondary consideration, and even at £28 home and £30 
export consumers would gladly take all they require. 
Business in the rail trade is overwhelming. 


Coal. 


There was nothing of particular interest in the 
Scotch coal trade during the past week. Householders have 
been doing what they could to lay in stocks against the 
rise in price, and business was brisk in this department. 
Probably this week will see a considerable drop in domestic 
orders now that the new price has been announced, and it 
is anticipated that the turnover will drop to the average 
summer turnover or less. The industrial demand is as 
full as ever, and the advance in price is not calculated to 
reduce business, as manufacturers everywhere are gasping 
for supplies. The shipping department is still under con- 
siderable restriction and business is chiefly coastwise and 
to Allies. Steamers awaiting neutral cargoes are expe- 
riencing long delays. Fair quantities of duff material are 
going overseas at good prices. Shipments to Ireland are 
curtailed. Clearances for the past week amounted to 
132,946 tons, against 147,273 in the preceding week and 
159,046 tons in the same day last week. Export prices are 
unchanged, as reported last week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Inland Coal Prices. 


THE Government’s action in raising the price 
of coal as from Wednesday, the 12th inst., by 14s. 2d. for 
domestic supplies and by 4s. 2d. for industrial coals did 
not create much, if any, surprise in local coal trade circles, 
as forecasts of the advance were round about the figures 
announced. In some quarters revision of the prices for 
bunker coals was looked for, but no alteration in that 
respect has been made. The new prices for home needs are 
maximum figures and not fixed prices, and from this fact 
it is apparently to be concluded that the idea is to leave 
some room for competition for home requirements, but it 
is rather to be feared in view of the increased costs of pro- 
duction that. as things are there will be no more readiness 
in the future than in the past to accept inland orders, and 
therefore there is every prospect of prices being at the 
maximum. There have been several variations in the 
price of home coals since the Price of Coal (Limitation) 
Act came into operation in 1915, and the result to-day 
is that the maximum price is above the price for similar 
ualities of coal delivered in the year ending July, 1914, 
by 23s. 2d. In July of last year the President of the Board 
of Trade estimated that the effect of a 6s. increase per ton 
of coal would mean 15s. to 20s. per ton on pig iron, 25s. 
to 30s. advance in steel, 10s. increase on coke, 40s. on 
spelter, 12 per cent. on machinery, &c. Therefore to 
arrive at the effect of the present advance of 4s. 2d. per 
ton on industrial coals, it is only necessary to take. off 
about one-third of the above-mentioned increases to see 
how these industries are to fare. The advance of 14s. 2d. 
in house coals is exceptionally heavy, and will doubtlessly 
meet with considerable a Tt means, of course, 
that gas and electricity ges will undergo adjustment. 
It is doubtful, however, whether the present advances 
in coals will place all collieries on a remunerative level. 


Coal for Railways. 


Colliery owners received a communication at the 
end of last. week from the secretary of the District Coal 
Supplies Committee, notifying them that the Coal Con- 
troller had decided to continue for another two months 
the arrangements by which the South Wales district 
supplies for railway purposes an extra quantity of about 
60, tons per week. As a consequence, the various 

companies received their allocations, which 
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operated as from Monday last, but they varied from pre- 
vious allocations to some extent for the reason’ that 
whereas Monmouthshire collieries had been called) upon 
to supply a very high percentage of railway coal require- 
ments, the position under the fresh allocations is that all 
colliery companies are placed on the same basis ‘as and 
from Monday last, both as regards the percentage ‘to be 
supplied and the provision of wagons. Thus it is possible 
that Monmouthshire collieries will have a little more coal 
for export; but, on the other hand, Glamorgan collieries 
will have slightly less, so that the position is balanced, 
The letter to the colliery companies enclosing the par- 
tieulars as to the amount they have to supply for the rail- 
ways states that the coal will be run by special trains 
and the empty wagons will, as far as possible, be returned 
by special trains, the idea being that under’the afrange- 
ments made there may be no interference with the exports 
or the shipments of large coal generally from the district 
concerned. The coal is to be supplied in ‘the ‘colliery 
wagons and is to be dispatched in train loads of 450 tons 
to one destination from one pit where possible, but in any 
case from pits adjacent to each other and served by the 
same railway ¢ompany so as to save transport. It is, 
however, pointed out that although the coal has to be 
supplied in colliery wagons, both the Controller and the 
railway companies have given an undertaking that suffi- 
cient common-user wagons will in case of necessity be 
provided to prevent stoppages at collieries; but, such 
wagons will not be supplied unless the railway’ company 
is satisfied that the request is based on indisputable facts, 
and that the company has not sufficient wagons available 
to keep a colliery at work. 


Patent Fuel Developments. 


On more than one occasion reference has been 
made to the great developments in the patent fuel industry 
in South Wales, and in this connection it is noteworthy 
that the Pacific Patent Fuel Company, Limited, of 
Swansea, has purchased all the share capital of the. Aber- 
tillery Pitch and Benzol Company, Limited, the works of 
which are situated at Lower Pontnewydd, the price being 
about £40,000. The new patent fuel works being erected 
at Swansea by the Rose Patent Fuel Company, Limited, 
are to be the largest of the kind in existence. The site 
secured from the Swansea Harbour Trust includes a large 
wharf which will provide special facilities for shipment, 
and permits of the construction of extensive and auto- 
matic railway sidings for the intake and storage of the 
raw materials and the return of empty wagons.. The 
plant capacity will ultimately amount to 1} million tons 
of briquettes per annum, and it is expected that within 
about twelve months from now the plant erected will be 
eapable of turning out about three-quarters of a million 
tons per annum. 


Housing Problems. 


A lesson in private enterprise as against. municipal 
operations is provided at Cardiff in the matter of housing 
schemes. At a meeting of the City Finance Committee 
it was stated that some small houses which are bei 
erected by the Corporation would cost by the time they 
were finished £1300 or £1400, whereas it was possible to 
get builders to erect a similar class of house for less than 
half that amount. The Corporation has experienced con- 
siderable difficulty in getting bricklayers, and the Finance 
Committee has turned down a recommendation from the 
Housing Committee that bricklayers engaged on housing 
work should be paid a guaranteed week, wet or fine, as 
if that recommendation were approved the whole of the 
Corporation employees would expect similar concessions. 
The housing scheme of the Corperation was described as 
the “ laughing stock to the whole of the city.” One 
private firm has offered to build 148 houses at £650 each, 
and to guarantee they would be in occupation within 
twelve monihs. A sub-committee was appointed by the 
Housing Committee to negotiate for the land and settle 
the details of the contract, while it was.also\agreed to 
accept offers to build 500 houses at Monachty and to 
inform the Masters’ Association that the Committee 
was prepared to accept any further offers from builders 
who had not yet sent in applications. 


Swansea Dispute Settled. 


The dispute concerning the Swansea coal fore- 
men, who recently were on strike for nearly a fortnight, 
has now been settled, and the old system of individual 
employment has been reverted to. Some time ago these 
foremen trimmers instituted a pooling system, the result 
being that the exporters alleged that they did not get the 
individual attention that was necessary to efficiency. 
Notice to terminate the provisional agreement arrived at 
with the foremen was given by the employers, who put 
forward the request that the old system of individual 
engagement should be restored. This request was rejected 
by the foremen and a strike ensued, but ultimately the 
foremen resumed work on the pooling system’ until the 
8th inst., on the understanding that proposals made by 
the Swansea Chamber of Commerce to the foremen should 
be accepted as the basis of a new agreement. ‘These 
proposals involved the employment of the foremen indi- 
vidually with an increase of 33} per cent. on their remu- 
neration. Details of the arrangements were referred to a 
committee of foremen and employers, and the result is 
that the negotiations have now been satisfactorily con- 
eluded. 


Current Business. 


Very little fresh business is being arranged for 
export, as the difficulties in the way of effecting shipment 
are still very great. Outputs of coal have recently im- 
proved, but not to such an extent as to provide increased 
supplies for export. Home demands and. bunkering 
requirements are still very substantial, and the result is 
that it is very difficult indeed for exporters to secure the 
release of even inferior grades. May Day labour demon- 
strations meant the loss of about 100,000 tons of coal, 
and this fact doubtlessly has been responsible to somie 
extent for the exceptionally tight rein held‘ on exports. 
Many steamers have continued to leave South Wales 


than can be coped with, and vessels are suffering severe 
detention, while at the same time.rates:for near, French 
ports are falling. Coals, however, remain firm because 
colliery companies have little or none to offer after meeting 
the allocations made upon them for home consumption, 
&e. Large coals kéep about: 115s. to 120s.; through coals, 
105s. to 107s. 6d.; and smalls, from 92s. 6d. to 97s. 6d., 
according to quality. Patent fuel is out of the market for 
some time, as makers are full up with orders, the price of 
this commodity being nominally 125s. to 130s. Pitwood 
is rather steadier at 62s. 6d. 


Newport. 


there being practically no free coal available. 


for cargoes. 








Latest News from the Provinces. 





SHEFFIELD. 
Iron, Steel and Coal. 


Up to Wednesday afternoon the anticipated 
price changes in iron and steel had not been announced, 
though a statement on the point was expected at any 
moment. In the meantime high-speed steel prices have 
been advanced as follows :—Best grade from 3s. 9d. to 
4s. 3d. per lb., and second grade from 38. 2d. to 3s. 6d. 
r lb, Best South Yorkshire steam hards are now 
3s. 2d. to 33s. 8d.; best Derbyshire, 32s. 8d. to 33s. 2d. ; 
seconds, 31s. 8d. to 32s. 2d. ; cobbles, ditto; nuts, 31s. 2d. 
to 33s. 2d.; washed smalls, 28s. 8d. to 30s, 2d.; best 
hard slacks, 28s. 5d. to 28s, 1ld.; seconds, 27s. 11d. to 
28s. 5d.; soft nutty, 27s. 8d. to 28s. 2d.; peas, 26s, 2d. 
to 26s. 8d.; and small slacks, 23s. 2d, to 24s, 2d. For 
house coals, with the 10s. rebate withdrawn and the actual 
price advanced by 4s. 2d., the same as for steams, branch 
is quoted 37s. 2d. to 37s. 8d., and best Silkstone 33s 8d. 
to 346. 8d., all per ton at pits. 





WALES AND ADJOINING COUNTIES. 
Coasting Bunkers. 


A communication received from the Coal Mines 
Department of the Board of Trade by South Wales coal- 
owners shows thet bunker coals for vessels in the coasting 
trade are advanced by 4s. 2d. The néw prices are maxi- 
mum figures, and work out on the basis of 44s. lld. for 
best smokeless large coals and 33s. 5d. for best steam 
smalls. 


Excess Profits Tax. 


The announcement made by Sir Edward Mackay 
Edgar that the Monmouth Shipbuilding Company, 
Liaited, has decided to repudiate its contracts with the 
Government for the acquisition of the national shipyard 
at Chepstow has caused something of a sensation, the 
ground of the repudiation being that the Government, 
by ining and increasing the excess profits duty, has 
broken one of the understandings on which the shipyard 
was taken over. Immediately after the Budget announce- 
ment I referred in my letter to the fact that many enter- 
prises had been initiated on the strength of the dropping 
of the excess profits duty, one of them being a shipbuilding 
project. 


Colliery Deale. 

The purchase of Taylor's Navigation Collieries, 
Nantgarw, by Baldwins, Limited, is officially confirmed. 
The collieries have a weekly output of about 2500 tons, 
and 500 men are employed, but the property is to be 
considerably developed under the new ownership. . These 
pits, which are the deepest in South Wales, were sunk 
shortly before the war. The purchase price is reported 
to be about £350,000. ._The announcement.is made that 
@ new company has been formed to take over the minerals 
at the Castle colliery, Lianelly, belonging to Mr. C. W. 
Mansel Lewis, Stradey Castle, Lady Howard and others. 
This colliery has been closed for a number of vears, but 
is to be re-opened. The capital of the new company is 
reported to be £300,000. 


Swansea Metal Market. 


Business jn the tin-plate trade is quiet, largely 
because buyers are holding off as the result of the fall in 
the price of tin. Makers, however, are full with orders 
for some months. _ Prices are about 73s. for 1.C., 20 by 14, 
other quotations being :— Block tin, £299 cash, £301 
three months ;. copper, £101 5s. cash, £103 15s. three 
months ; Spanish lead, £38 cash, £39 15s. three months ; 
spelter, £45 15s. cash, £47 10s. three months. 
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CATALOGUES. 





PonteLtec Wetprxec Parents, Limited, 46, Constitution-hill, 
Birmingham.—Pamphlet giving particulars of the electrie weld- 
ing processes of the firm and illustrations of a number of resistance 


wel which it makes. 


Smptex Conpuirts, Limited, Carrisonatie,. Birmingham.— 
Advance List No. 704 of “ Simplex ” conduits and accessories ; 
junction 3 (porcelain interiors and ‘connectors ; ceiling 
roses; switch and socket fittings ; flanged couplers ; universal 
conduit boxes; water-tight switches ; reducers ;.. plugs, lock- 


The market for Monmouthshire coals keeps firm, 
Colliery 
companies are very considerably in arrears with contracts, 


The anthracite coal market maintains a firm tone, 
and there is heavy pressure for supplies, Congestion pre- 
vails, and tonnage is kept abnormally long periods waiting 


* Tawarres Brotuers, Limited, Bradford.—lIllustrated pam. 
phlet containing illustrations, principal dimensions and weights 
fof various types of steam hammers, which include double and 
single frame, single standard and open frame hammers, double 
standard and suspension type hammers, and hammers for 
shingling, cogging, becking, axle forging and tire setting. 

Tse Brinsu Grirrin CuitrteD Iron anp Street Company, 
Limited, 81, Cannon-street, London, H.C. 4.—Illustrated cata. 
logue No. 2, giving particulars of the firm’s special ‘‘ Komos ” 
chilled castings for use in collieries, mines, and quarries, includ. 
ing chilled wheels ; crushing jaws, plates, liners, and cones, &c.; 
self-ciling wheels ; cams, capstan heads, bollards, toothed discs, 
sheaves, &c.; lining plates for ball and tube*mills ; pug mill 
rings, &c. 

Tae Brirish Atumimnium Company, Limited, 109, Queen. 
Victoria-street, London, E.C. 4.—Booklets entitled “‘ Hints on 
Working Aluminium, Nos. 2, 3, and 4," dealing with aluminium 
sheets, circles, and tubes respectively. In each a great deal of 
useful information is given in concise and handy form, Also 
publication No. 164 (superseding No. 137b). Ilustrated 
pamphlet entitled ‘‘ Aluminium Foundry Practice,’’ which deals 
with various methods of casting. 


Joun Biron anv Co., Limited, 2, London Wall-buildings, 
E.C. 2.—A catalogue of machinery and appliances for dockyard 
and marine purposes, primarily intended for circulation abroad, 
has been sent to us by Messrs. Birch. This catalogue, the firm 
believes, is the first dealing with such material to be published 
in this country. It covers passenger and cargo boats, barges, 
tugs and dredgers, windlasses, winches and capstans, cables and 
anchors, compasses, lighthouses, &c. 


Davy Brorners, Limited, Park Ironworks, Sheffield.— 
Steam hammers for all classes of smith work and forging. 
The contents of this catalogue include descriptions and illus- 
trations of the several types of hammers, including type A, with 
overhung frame and slides : type B, with overhung frame without 
slides ; type C, with double arch and slides ; type D for heavy 
forging ;. and type E for steel tilting and plating, A sectional 
illustration sak lanedicibices of Holmes and Davy's combined 
self-acting and hand-operated valve gear are also included. 


Orane-BEnnetr?, Limited (successors to E, Bennett and Son, 
Limited), 45-51, Leman-street, London, E. 1.—Extensive illus 
trated catalogue (Home Edition, No, 3, 1919), dealing with a large 
variety of n factures cc sted with pipe fittings, valves, 
tools, &c., including malleable beaded iron fittings, cross-overs, 
unions, pipe saddles, railway fittings, flanged pipe fittings, 
valves, cocks, water gauges, safety valves, radiator air cocks, 
pressure gauges, steam traps, lubricators, oil separators, water 
waste preventers, steam fitters’, plumbers’, and engineers’ tools, 
and a host of other things, m 


Tus Inpia Rupsper, GuTTa-PERCHA AND TELEGRAPH WORKS 
Company, Limited, Silvertown, E. 16.—The Silvertown com- 
pany has sent us an interesting pamphlet describing the firm’s 
works and products. The company manufactures india-rubber, 
gutta-percha and ebonite goods, makes and lays submarine 
cables, and has an extensive electrical engineering department, 
which turns out dynamos, motors, switchboards, instruments, 
&c. The origin of the company dates from 1852, when 8. W. 
Silver and Co., outfittera, of London, removed their water- 

roofing works from Greenwich to a site between Bow and 
Toaies The works extended rapidly and ultimately gave the 
name to the whole district in which they were situated. 


Tre Consomipatep Pneumatic Toot Company, Limited, 
170, Piccadilly, London, W. La Cataingon No, 10z. Pam- 
phlet giving an illustrated description of the Little Giant direct- 
current heavy-duty electric drill, and illustrations and particulars 
of the Little Giant air-cooled electric breast drill, heavy-duty 
drills, smali and large size single-phase drills, drills for two and 
three-phase circuits, rail drills and spike drivers ; air compres- 
sors; grinding, polishing and buffing machines ; No. 6 precision 
tool post grinder for lathe work and for external and internal 
grinding ; electrically driven coal and ore-boring machines ; 
electric haramer. drills : rtable electric blowers; sensitive 
drilling stands ; magnetic drill posts for electric drills ; couplings 
for cables, &c. 


Henry Smon, Limited, 20, Mount-street, Manchester.— 
Iilustrated catalogue giving particulars of various types of ship 
and barge elevators made by the firm ; also a similar catalogue 
dealing with f tic grain-handling plants and accessories ; 
and a third catalogue devoted to granaries and granary installa- 
tions. All three catalogues are excellently produced and con- 
tain much useful data concerning the subjects with which they 
deal. In addition to the catalogue just mentioned above we 
have also received from this firm one dealing with modern flour 
mill machinery. The machinery dealt with is intended for clean- 
ing the grain and for milling it subsequently. In addition, the 
catalogue describes and illustrates accessory machinery, such 
as weighers, packers, sack cleaners, sack sewing machines, &c. 


Str Witi1am ArROoL AND Co., Limited, Glasgow.—A very 
substantial and distinctly handsome catalogue has been issued 
by Sir William Arrol and Co., illustrating and describing this 
well-known firm’s productions in the way of efanes and trans- 

rters, with an additional section devoted to various types of 
hydraulic plant and tools produced at the company’s works. 
The crane and transporter section of the catalogue is of excep- 
tional interest. The cranes illustrated range from giant examples 
of the cantilever slewing type capable of lifting 250 tons, as 
erected at several important British and foreign dockyards, to 
quite small fixed and portable jib cranes suitable for use in and 
about engineering similar workshops. Some large floating 
cranes and many cranes of jalbtype are included. The trans- 
porters illustrated are of the ‘‘ Temperley ”’ type, of which Messrs. 
Arrol are the sole manufacturers. These transporters are claimed 
to be particularly useful for loading and unloading coal, as well 
as being adapted generally for the handling of materials in bulk. 
Examples are shown in use at gasworks, paper mills, steel works, 
harbours, sugar refineries, &c. They are of various design, the 
examples illustrated including travelling tower transporters, 
travelling bridge transporter, revolving cantilever transporters, 
floating coal depét transporters, and other forms, 














Contracts.—In connection with the reopening of the Hotel 
Victoria, in Northumberland-avenue, we are informed that 
Waygood-Otis, Limited, have supplied and fitted three passenger 
lifts, each with & speed of 200ft. to 300ft. per minute and with the 
usual trol by attendant inthe car; two luggage lifts, con- 
trolled similarly and arranged for a lift speed of 160ft. per 
minute; six service lifts, arranged so that they can be sent or 
called automatically to or from any floor; an electric lift for 
general purposes ; and an hydraulic basement lift. 


LapEN Moror Lorry Cimes Portock Himu.—A Thornycroft 
lorry, with a full load of 3 tons 7 cwt., recently made a trip to 
Pool Farm, which is situated above the famous Porlock Hill, 
in Devon. The hiil was for many years impassable to touring 
motor cars until a special road, having an easier gradient, was 
opened, and it had never before been successfully negotiated 
by heavy commercial vehicles. ‘The driver was warned by many 
people in Porlock that his trip was impossible; but, after 
prs sce Z his route, he decided to take the risk, and, as a matter 
of fact, only found it necessary to use his lowest gear on the last 
stretch of the hill, where the road was covered with snow, and 
the tires had to be wrapped with rope to prevent a skid, which 
would probably have proved disastrous. The descent of. the 
hill on his return journey with the unladen vehicle gave the 











ports in ballast, but still the supply of tonnage is more 





nuts, and adaptors: bushes; saddles, crar d clips ; 
cut-outs, a6. a ssa 


nr 


driver an anxious 


e, but he arrived safely back in Porlock. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


The Strike Failure. 


Ir the railwaymen’s strike has failed and is 
dragging along to its death with a diminishing number of 
idlers, the efforts to extend the movement elsewhere are 
nevertheless causing a good deal of inconvenience. Every- 
one is accepting this partial suspension with equanimity, 
because it is evident that the unions are losing their hold 
on the men, who believe that they have obtained all that 
they can expect to get within reason, and they are not dis- 
posed to risk losing these advantages for revolutionary 
ends. On the railways the discharge of strikers is bringing 
the other men to their senses, and even in the railway 
workshops, where the strike originated, more men are 
returning every day. Being confronted with this failure, 
the Confédération Générale du Travail decreed strikes 
amongst the dockers and miners in the belief that if the 
coal supplies were cut off and the ports were idle the trains 
would have to cease running. The miners have refused 
to strike in sympathy with about 10 per cent. of the rail- 
waymen, but many of the dockers and seamen have gladly 
availed themselves of this excuse for taking a holiday, 
although the strike at the ports is by no means general. 
The mechanics’ union also unwisely called the men out, 
but the great majority refused to strike, and, apart from 
a few motor car and other factories, work is proceeding 
normally, This latest attempt at organising a general strike 
has shown that the men will only follow their leaders so 
long as they see that their material interests are involved, 
and their refusal to leave work for political reasons has 
considerably weakened the influence of the unions. As 
soon as it was observable that the unions were employing 
revolutionary tactics resignations began to be sent in, 
until now they amount to tens of thousands. Evidently 
the Confédération Générale du Travail will not accept this 
warning, for it has announced its intention of making a 
further effort to bolster up the strike by calling out other 
trades. Put the Govirnment has adopted a strong I ne 
and, by the exere'se of powers provided for by the Act 
of 1884, it is taking the necessary legal se; s to effect the 
dissolution of the Ccnfédération, 


The International Trade Confcrence. 


The International Parliamentary Trade Con- 
ference, which was held in Paris last. week, discussed more 
especially the questions affecting the high cost of living 
and the conditions of the exchange, and the proposal to 
obviate the disabilities of the exchange rate by an inter- 
national currency, although strongly recommended by a 
British delegate, was rejected on the ground that the 
remedy would result in a still heavier monetary inflation. 
It was argued that the only way of overcoming present 
difficulties was to institute a policy of credit and confidence, 
which, moreover, was only possible by each State putting 
its own affairs in order, restricting expenses and increasing 
production, and generally improving the economical 
situation. A number of recommendations of this kind 
were incorporated in one of the resolutions adopted by the 
conference. The leading theme was the necessity of adopt- 
ing measures to ensure the payment of the war indemnity 
which would be employed as a basis of international credit. 
It was also decided to ask the Allied Governments to 
appoint an international committee to go into the whole 
question of change, capital, credits, transports, supplies, 
and conditions of work in the different countries. To sum 
up the deliberations of the conference, the situation cannot 
be met by arbitrary measures, but only by a vast re- 
organisation which will enable all the States to develop 
their resources under normal conditions. 


Shipping. 

Merchant shipping appears to have satisfactorily 
passed through its recent crisis by the sale to this country 
of the 200,000 tons of German ships in French ports 
which had been allotted to Great Britain. With the ships 
it is hoped to procure from Brazil the fleet is regerded as 
sufficient for present purposes, although it is still too sma!) 
to relieve the country of the burden of freights which, 
with the exchange rate, are exorbitant when carried .in 
foreign bottoms. Nevertheless, there are now enough 
ships to permit of France maintaining a service with her 
overseas possessions, which has been the most serious 
problem for some time past, since the want of French 
vessels rendered it almost impossible to carry out the work 
of colonial development which is one of the most urgent 
needs at the moment. There can be little dependence upon 
the home shipyards, where there are only about sixty 
ships of all kinds now under. construction, and their pro- 
gress is exceedingly slow and very costly on account of the 
difficulty of procuring plates, despite the special arrange- 
ment made by the Government with the plate mills, 
whereby preference was to be given to the requirements 
of the shipyards alike as regards deliveries and price. 


Phosphates in Morocco, 


A statement made recently that an Anglo-Italian 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings, 4% 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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STEAM ENGINES. 


133,966. October 16th, 1919.—RecuLarinc Comrounp En- 
anes, R. Wolf, Aktiengesellschaft, Magdeburg-Buckau, 
Germany. ‘ 

Tuts device is intended for regulating compound steam engines 
which supply steam for heating purposes from one end of the 

high-pressure cylinder, The heating steam outlet is shown at A, 

while the high-pressure steam. supply branch is marked B. 


N? 133,966 





LP. Cyl. 


The admission valves C C are arranged in separate casings, and 
the supply of steam to each is regulated by the valves D D, 
which are moved, in accord with the steam pressure in the 
heating system, by the piston E in such a manner that the 
heating steam pressure is kept constant.—April 8th, 1920, 


DYNAMOS AND MOTORS. 


140,913. April 22nd, 1919.—Brusn Hotpers, W. H. Scott, 
Gothic Works, Norwich, and A. A. Pollock, 27, Milverton- 
crescent, Leamington Spa, Rugby. 

The object of the inyentors has been to devise a form of 
brush holder which is cheap to manufacture and which can 
be detached from the brush arm without interfering with the 


N° 140,913 


























other holders. The specification gives a detailed description, 
but it is sufficient, here, to point out that the holder is made from a 
section cut from an extruded bar, with two stampings riveted on, 
and that the stud which is used to secure the holder also takes 
the end of the flexible conductor from the brush.—April 8h, 


concern had secured a concession for the working of the 1920. 


phosphate deposits in Morocco, which are regarded as of 
exceptional extent and value, has been officially denied, 
although it appears that negotiations were well in hand 
and on the point of being brought to a satisfactory con- 
clusion when they were broken off. by the propaganda in 
favour of reserving all colonial enterprises for the French. 
These deposits exist within about 75 kiloms. of the coast, 
and it is estimated that the construction of a railway to 
Casablanca will allow of at least a million tons being 
exported annually. For the moment the question of 
exploiting the phosphate deposits is occupying the atten- 
tion of the Government, which is in favour of working 
them by means of syndicates under the direct control of 
the Government, that will take a certain percentage of the 
profits. This system is being adopted in the case of new 
concessions in Alsace-Lorraine and may extend to the 
mineral deposits in the colonies, where the Government will 
farm out concessions to syndicates or companies. 


i 





133,970. October 17th, 1919.—Batanotne PotypHasE Sys- 
tEms, The Metropolitan-Vickers Electric moeeiery A Limited, 
2, Norfolk-street, Strand, London, assignees of C, Le Geyt 
Fortescue, of Pittsburg, U.S.A. 

This specification covers a system for eradicating 
undesirable harmonics from a pelyphase power supply, which 
is effected by the introduction of an auxiliary machine B, 
similar to an ordinary polyphase induction motor, in the circuit 
between the converter A and the motor C. The auxiliary 
machine B is driven at the same as the converter A. 
The component phase divisions D, E, and F of the primary 
winding are conductively distinct from each other within the 
machine B, and are inserted respectively in the supply con- 
ductors between the converter A and the motor C.. The 
connections are such that when the rotor of B is driven or runs 
in the same direction as the rotor member of A the phase 
sequence within the machine B is in the opposite direction 
from the phase sequence in the converter A. The number of 

les in B should be the same as in A. A harmonic of an order 
Righer than the fundamental may be eliminated from the 


operated machine by supplying the requisite number of poles 
to the auxili uideliine and mre «| it at substantially syn- 
chronous 8) with the fundamental. The operation of the 
arrangement is as follows ie a thet the — e 
is started in operation, and is supplyin; to the motor C, 
the y aa fl be of the frequency of 

db of the drop 


the energy in the mains will 

the source, but will tend to be unbal 

in the machine A. The unbalanced polyphase currents may 
be resolved into a forwardly rotating major balanced phase 
component of the frequency of the supply and a backwardly 
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rotating minor component of like frequency. The backward 
phase sequence of the machine B causes this machine to operate 
in relative synchronism with respect to the minor component. 
Thus the effect of the machine B is to oppose its synchronous 
impedance to the backwardly rotating component while exer- 
cising little or no effect with respect to the major forwardly 
rotating component. By this means the minor component 
is effectually suppressed and the resultant electromotive force 
supplied to the motor C is balanced.—April 3rd, 1920. 


SWITCHGEAR. 


139,146. August 16th, 1919—A PLua aNnpD Socker Fuse 
Boarp, R. D. Giacoma, 54, Rotbuchstrasse, Ziirich, Swit- 
zerland. 

This fuse board is provided with a number of fuses A A, 
having different current capacities and a plug on a short length 
of flexible cable for connecting any one of the fuses into the 


N° 139,146 





















































circuit. One of the fuses is always in circuit, and provides for 
the normal demand in such a service as that of a hotel bedroom. 
If the occupant requires a greater supply of current he must 
apply for a key to open the fuse box and insert the plug in the 
appropriate fuse socket.—A pril 8th, 1920. 


PUMPING AND BLOWING MACHINERY. 


140,982. October 2lst, 1919.—O1 Pumps, Summers Hunter, 
1, Manor-terrace, Tynemouth. 
This pump is primarily intended for drawing oil from sepa- 
rators in exhaust steam mains, and is of the type in which only 
one valve, on the discharge side, is employed. This valve is 


N° 140,982. 




















marked A, while the inlet or suction is marked B and is un 
covered by the plunger at the top of the stroke. The claim is 
sor the provision of an additional port C, communicating with 
-he condenser, with the object of ensuring sufficient suction to 





ll the pump when the inlet port is uncovered.—April 8th, 1920. 
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TRAMWAYS AND RAILWAYS. 
* 141,193. 


cery-lane, London, W.C. 2. 
In this rope grip an effort is made to 


action. 


N°41193 


























is fixed, lagging behind the rope. 
ciently to give the necessary grip, while disengagement is effected 
by bringing the truck down a slope sufficiently steep to make it 
overrun the rope, which is then lifted out of the jaws of the grip. 
Two designs of jaw are illustrated in the specification.—A pril 
15th, 1920. 


SHIPS AND BOATS. 


140,909. 
of Birmingham. 


This acetylene buoy is provided with a pilot jet, consuming a 
of re-igniting 
the main jet of gas in the event of it being extinguished by 
wind or waves. The mixed gases, of course, ignite spontaneously 


mixture of chlorine and acetylene, for the p 


N°140,909 









































The acetylene is generated by the action of the sea water on the 
carbide blocks A, while the chlorine is stored, in liquid form, 
in the bottle B. The detail view shows the construction of the 
burner, C being the main jet for acetylene, while D is the pilot 
jet of chlorine and acetylene mixed.—April 8th, 1920. 


140,985. November 4th, 1919.—JeTr Propetiers, I. H. W. 
Gill, The Windmill, Heacham, Norfolk. 
Steering a vessel fitted with this propeller is effected by 
rotating the whole pump together with its two jet orifices. The 
pump A, which has an axial inlet B and two horizontal outlets 



































C C, extending just below thé vessel, is mounted on a pivot D, 
and guided by rollers EE. Bevel gearing F and a hand wheel 
permit the pump and casing being turned in any direction. 


April 14th, 1919.—Rorr Grips, H. A. Gill, 55, Chan- 


revent the accidental 
disengagement of the rope by bending the jaws of the grip in 
such a manner that they practically embrace the rope when in 
The grip engages on account of the truck, on which it 


The rope is thus bent sufti- 


April 16th, 1919.—Gas Buoys, J. E. Coats, University 


TRANSMISSION OF POWER. 


Chancery-lane, London, W.C. 2. 


NP141,234 
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which also is in halves, and is prevented from slipping round by 
the tightening of bolts spanning the dovetail, while the two 
halves of the wheel are joined in the usual manner.—A pril L5th, 
1920. 


MISCELLANEOUS. 


140,986. November 4th, 1919.—CoLLEecTING ATMOSPHERIC 
Execrriciry, W. Dunn, Elk, County of Lincoln, Wyoming, 
U.S.A. 

The inventor proposes to utilise the difference in electrical 

potential between the upper atmosphere and the earth, for driving 

machinery, by simulating natural conditions on an exaggerated 


N? 140,986 











scale. He thus erects a vacuum tube A in a frame and provides 
a fine spray of water at the upper end. The lower end is in- 
sulated and connected to earth through the motor M.—April 
8th, 1920. 


140,995. December 5th, 1919.—Turust Bearinoes, J. H. 
Nuttall and David Bridge and Co., Limited, Castieton, 
Lancaster. 

From this specification it appears that the claim is for the 

application of a hydraulic thrust resisting device, particularly to 


N°140,995 
—- 




















ported by fluid pressure on the collar B. A pump C is used to 
provide the necessary pressure, while stuffing-boxes D D pre- 
vent the escape of the liquid.—A pril 8th, 1920. 








NottincHAm Society or EncGInerers..~On Tuesday after- 
noon, April 27th, members of the Nottingham Society of Engi- 
neers, to the number of about eighty, including the president, 


141,234. June 6th, 1919.—Gearn Wueets, A. B. White, 88, 


_ The toothed rim of this gear wheel is slid, circumferentially, 
in two parts, into a dovetail groove in the periphery of the wheel, 


| the American Institute of Electrical Engineers. 


| WE are informed that Mr. C. T. 


—, 
—<———e 


Forthcoming Engagements, 





TO-DAY. 


Iron AND Sreet Instirvre.—Mappin Hall, Sheffield, 
Adjourned annual meeting. (For programme, see page 348 in 
issue of April 2nd.) 3 p.m. 


Junior InstiruTIon oF Enarngers.—39, Victoria-street, 
8.W. 1. Di ion on “ Busi Aspect of the Peace Treaty,” 
to be opened by the Hon. H. Fletcher Moulton. 7.30 p.m. 


Tse INstiruTIoN oF AUTOMOBILE ENGINEERS. — Technica! 
Institute, Coventry. Last ordinary general meeting. Paper : 
“Cast Iron in Relation to the Automobile Industry,” by Mr. 
J. E. Hurst. 7.30 p.m. 


Roya Sanirary Instirvre.—Council Chamber, Town Hall, 
Scarborough. Discussion: ‘* Inconsistencies in Personal and 
Communal Hygiene,” to be opened by Mr. J. R. Kaye. 7.30 p.m. 


PuysicaL Soctery or Lonpon.—Imperial College of Science, 
Imperial Inst*tute-road, South Kensington. Papers: (1) Do 
monstration of Experiments on the Thermionic Properties of 
Hot Filaments, by Dr. F. Lloyd Hopwood ; (2) “‘A Modified 
Theory of Crookes Radiometer,” by Mr. G. D. West ; (3) On the 
Magnetic Properties of Silicon-Iron (Stalloy) in Alternating 
Fields of Low Value,” by Mr. A. Campbell; (4) ‘On Tracing 
Rays through an Optical System,” by Mr. T. Smith. 5 p.m. 


TUESDAY, MAY 18rua. 


IystiTuTIoN OF PeETRoLEUM TeECHNOLOGISTs.—House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper : 
“Air Lift System of Pumping Oil Wells,” by Mr. R. Stirling. 
5.30 p.m. 





WEDNESDAY, MAY 19ru. 


Royat METEOROLOGICAL Society,—70, Victoria-street, West - 
minster, S.W. 1. Papers: (1) “‘ Agricultural Climatology of 
Australia,” by Dr. Griffith Taylor ; (2) “‘ Report on the Pheno- 
logical Observations for 1919,’ by Mr. J. E. Clark and Mr, HB. 
Adames. 5 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS. —Visit to Knott 
Mill Engine Works of Galloways, Limited. 2.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. ‘“‘The Commercial Applications of Elec- 
trical Osmosis,” by Mr. John Somerville Highfield, Dr. W. R. 
Ormandy, and Mr. D. Northall-Laurie. 4.30 p.m. 


THURSDAY, MAY 20ru. 
THE INstTITUTION oF Evecrricat ENGtnéEeRs.—lInstitution 
of Civil Engineers, Great George-street, Westminster, S.W. 1. 
Annual genera meeting. 5.30 p.m. 
Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Indian section. ‘* Roads and Transport in India,” by Brigadier- 
General Lord Montagu. 4.30 p.m. 


INSTITUTION OF MINING AND METALLURGY.—-Rooms of tlie 
Geological Society, Burlington House, Piccadilly, W.1. The 
following papers will be submitted for discussion: “* Roasting 
and Lead-Smelting Practice at the Port Pirie, 8.A., Plant of 
the Broken Hill Associated Smelters Proprietary, Limited,” 
by Mr. Gilbert Rigg; “Tunnelling in the Sand Dunes of the 
Belgian Coast,”” by Capt. H. Tatham. 5.30 p.m. 


FRIDAY, MAY 2Isr. 


Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. Social evening. 7.30 p.m. 


Royat InstirvutTion or Great Brirain.—Albemarle-street, 





Piccadilly, W.1. Discourse: ‘“‘The Thermionic Valve in 
| Wireless Telegraphy and Telephony,” by Professor J. A. 
Fleming. 9% p.m. 


SATURDAY, MAY 22np. 

INstTITUTION OF MUNICIPAL 

; Eastern district meeting. 
yard. 11.30 a.m. 


AND CoUNTY ENGINEERS. 
Assemble in Norwich Thorpe station 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are asked to state that his Majesty’s Senior Trade Com- 


rubber-extruding machines. The thrust of the screw A is sup- , missioner in Canada—Captain E. J. Edwards-—has opened new 


offices at 248, St. James’-street, Montreal. 


WE are informed that the new patent automatic lift grubber 
made by the Saunderson Tractor and Implement Company, 
Limited, of Bedford, has been awarded the first silver prize 
medal at the Royal Dublin Society’s show. 


Wilkinson, of 6th floor. 
Australia House, Strand, London, W.C. 2, has been appointed 
a member of the Transmission and Distribution Committee of 
We believe 
that this distinction has not previously been conferred on any 





| engineer outside the United States. 


H. J. SKELTON AnD Co., Limited, of Royal London House, 
London, E.C., have been appointed sole purchasing agents in the 
United Kingdom for the French establishment known as the 
Compagnie De Fives-Lille. Messrs. Skelton have recently also 
been appointed purchasing agents for a consortium of Italian 
shipbuilders and also for one of the largest Japanese banking, 
shipping, and metal houses. 


We are informed by Buckley, Saunders and Co., Limited. 
6, Old Queen-street, S.W. 1, that they have secured the agencies 
for South Africa for the Wild-Barfield electric furnaces, and 
also—for the Argentine—for the A.I. Manufacturing Company’s 
electric welding machines. Demonstration plants are already 
erected and working at Buenos Aires, and can be inspected 
by applying at the offices, 314, Bme, Mitre. A demonstration 
Wild-Barfield electric furnace will also be in operation shortly 
in Rio de Janeiro. 








LAUNCHES AND TRIAL TRIPS. 


EmtyntAan ; built by Irvine’s Shipbuilding and Dry Docks 
Company, Limited; to the order of Emlyn-Jones and Co.; 
dimensions, length 413ft., breadth 52ft. 3in., depth moulded 





Mr. David Rushworth, and the secretary, Mr. H. B. Clarke, 
visited the works of Herbert Morris, Limited, Loughborough, | 
where they were shown various types and sizes of cranes, run- 
ways, telphers, hoists, pulley klocks, &c:, in finished state in 
course of manufacture and at work. They were afterwards 
entertained to tea by the directors of the company. 


Roya Instrrution.—A. general meeting of the members of 
the Royal Institution was held on Monday afternoon, May 3rd, 
Sir James Crichton-Browne, treasurer and vice-president, in 
the chair. The chairman reported the death of Dr. Rudolph 
Messel, and a resolution of condolence with the relatives was 
passed. It was announced that the Duke of Northumberland, 





31ft.; to carry 8200 tons deadweight ; engines, triple-expansion, 
27in., 44in., and 73in. by 48in. stroke, pressure 180 Ib., fitted with 


| Howden’s forced draught ; constructed by Richardsons, West- 
garth and Co., Limited ; speed 
trial ; trial trip, Thursday, April 29th. 


of 12 knots obtained during 








LONDON ASsocIATION OF FoREMEN ENGINEERS.—The sixty- 


seventh anniversary festival of the London Association of 
Foremen Engineers was held at the Cannon-street Hotel on 
Saturday, May Ist, under the chairmanship of Mr. T. O. M. 





president, ted the following gentlemen as vice- 
gg ae for the ensuing year :—Mr. J. H. Balfour Browne, 

. W. A. B. Burdett Coutts, Dr. Donald Hood, Earl Iveagh, 
Sir Charles Parsons, Sir James Reid, Sir James Crichton-Browne, 





he engine driving the pump is shown at G.—April 8th, 1920. 





treasurer, and Colonel E. H. Hills, secretary. 


Sopwith. Between 500 and 600 members and guests sat down 
‘ to dinner in two halls. During the evening an eloquent appeal 


on behalf of the Superannuation Fund was made by the chairman, 
who also strongly urged the need for increased output in the 
engineering industry. 
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PUBLIC NOTICES 


c. ABB 


MINISTRY OF Sg te 
BY DIRECTION OF THE DISPOSAL BOARD 
LANDS, BULLDINGS and FACTORIES SECTION). 


or Sale by Private Treaty, 
RICHBOROUGH, 


SANDWICH KENT. 
THIS 


HIGHLY IMPORTANT 
PROPERTY 


DISPOSED OF BY PRIVATE TREATY, 
or if not so sold, in sections, the latter 
identification called 





TO BE 
as a whole, 
for “ purpose of 
A, B, D, E, and F, 
The Prope rty will be sold subject to the provisions 
of the ‘* Sandwich Haven Improvement and Regula- 
tion Act, 1847,’" whereby the regulation and manage- 
ment of the Haven and Quays is vested in the 
Sandwich Corporation. A purchaser shall be deemed 
to have full knowledge of this Act and agree to the 
provisions therein contain 
The vendor has entered into an undertaking to 
repatriate various material from the war areas, and 
put on rail at Richborough material from France for 
delivery in this country. The benefit of these commit- 
ments will be transferred to a purchaser, so far as 
the vendor has power to transfer the same, and the 
purchaser will have to undertake to carry out the 
obligations of such commitments at a charge to be 
hereafter agreed. 
The Premises are situate between Sandwich and 
Pegwell Bay, to the south of Ramsgate, and has long 
frontages to the main Ramsgate-Sandwich Road as 
well as to the River Stour. 


THE PROPERTY IS LARGE 
AND WELL EQUIPPED, 


being 


replete with all modern conveniences. and capable of 
handling 
30,000 TONS OF TRAFFIC PER WEEK. 


THERE ARE EXTENSIVE WHARVES, 
FITTED WITH ELECTRIC CRANES 
AND TRANSFORMERS ; 

BARGE - BUILDING YARDS, 

NUMEROUS SLIPWAYS ; 
RAILWAY TRACK AND SIDINGS AND 
THREE PASSENGER PLATFORMS ; 
EXCELLENTLY ARRANGED WARE 
HOUSES ; 

WORKSHOPS AND CAMP ACCOMMODA- 
TION OF A PERMANENT CHAR. 
ACTER 

THE TOTAL GROUND AREA OF BUILD- 
INGS IS About 1,400,000ft. Super. 


The area of the land in occupation of the Govern- 
ment is approximately 2160 acres, of which about 
200 acres have been purchased by the Government. 
The remainder _is at_ present occupied under the 
Defence of the Realm Regulations, but can, provided 
the Railway and Canal Commission consent, be pur- 
chased under and subject to the provisions of the 
Defence of the Realm (Acquisition of Land) Act, 1916. 

The various areas occupied by the Government are : 

Acres. 

Section A—Q.M.A.A.C. Camp .... about 41 

B—Stonar House and Camp, about 46 
+ C—Kitchener oe and ioe 
borough Stores Yard...... 311 
os D—Richborough ola Whart nm 
bo Pree about 100% 
és E—New Salvage Dump, area from 
Richborough Stores Yard to 
Stonar Cut, East and West of 
pO eer about 2324 
F—Richborough New Wharf Pome 
Train Ferry, Cowan and Con- 


WITH 


~ 


struction Camps, Weatherless 

Bidings, HC. ons cccsecece about 455 
Land on East Side bi River Stour.. ,, 259% 
Reclamation areas - 1834 
Foreshore 533 











The property has the foll ng advantages : — 

(1) Of being on the banks of the River Stour, a 
tidal water of small rise and fall, and therefore 
eminently suitable for barge traffic. 

(2) Its connection with the 8.E. and C. Railway, 
Ralieee availability for connection with East Kent Light 

ailwa: 

(3) The presence of large gravel beds, 
use on further construction work. 

(4) Ample space for extension and development, 


The principal features of the property are :— 


RAILWAY FACILITIES. 


, The railway system leads off from the S.E. and 
C.R. Company’s line, a distance of about 7-8th of a 
mile south of Minster, and comprises about 50 miles 
of permanent way. 

There are in all Fifteen Locomotives and about 
275 Wagons of various types, which will be included 
in the sale of the property as a whole. 


THE OLD WHARF. 


The frontages of this wharf - approximately 800ft. 
The Crane papoeent consists of 
E 15-Ton STEAM DERRICK. 
THREE 5-Ton DITTO. 
Imm tely behind the wharf are the following 
pelneioal ‘Duildines ; — 
(a) Warehouses. 
(b) Machine Shop. " 
(c) Erecting Shop. 
(d) Smiths’ Shop. 


suitable for 





(e) Foundry 
= ) Carpenters’ Shop. 
: ) Tractor’s eee 
‘For contents intended to ded, see t 


inven ave es.) 
There are also Twenty-four Slips at the Shipyard 


suitable for Barges. 
THE NEW WHARF. 


The frontage of this beg fA approximately 2300ft. 
BF twenty-four 


rythe “ane Equipment consists 0 
x oN ging, ELECTRIC TUFFING CRANE. 


n DITT 
ey 7s LVE. 2-Ton ELECTRIC TRANSPORTERS. 
Caps dition are EIGHT 3-Ton ELECTRIC 

‘ | 


<2 Seanad 
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Railway Dynamometer Cars. 


Links in the Piskies of Engineering 
(No. XII). 


The Iron and Steel Institute. 


Four-Cylinder, Single-Crank Vertical Gas 
Engine (2-page Supplement). 


The U.S. Baiilediin Tennessee. 
N.E. Railway 3-Cylinder Locomotive. 
Flight at High Altitudes. 


French Engineering Notes. 














PUBLIC NOTICES 





Continued from previcus co'umn. 
ADDITIONAL BERTHAGES.—These comprise four 
berths served by Eight Scotch Cranes, Seven of 
5-ton and One of 3-ton capacity. 
TRAIN FERRY BERTH 
ae between the end of the New Wharf and 


“The. berth is a Timber Jetty, with arms on each 
side of the ship. That on the port side is 420ft. long 
by 26ft. wide, while the other on the starboard side is 
about 130ft. long by 50ft. wide. 

In order to provide a smooth and uninterrupted 
track between land and ship at varying tide levels, a 


J 
= 


specially designed Communication Bridge has been | 
constructed which carries two railway tracks, set to is 
‘umps, 


lift. 6in. centres. 

Adjacent to the Train Ferry Berth is an Oil Fuel ' 
Depot for the Train Ferry Service, which consists of 
four steel tanks, each of 120,000 gallons capacity, 
with pumps — rising mains about 300 yards in 
length to the berth. 

The following are the vessels at present operating 
from the depot, and will be included in the sale of 
the property as a whole 

THREE CHANNEL TRAIN FERRIES 
THIRTY-THREE SEA-GOING TUGS, H.S. (various 
types). 


TWELVE i “a HARBOUR and ONE 
Steel SEA-GOING 


B RGE 
THREE 250-350 Tons D. W. DOUBLE BARGES.& 
ti PLANT. 


TWO D. DREDGER: 

FOUR pee DREDGING HOPPER BARGES. 
FOUR D.B. DREDGING BARGES. 

SEVEN MOTOR LAUNCHES. 


SUPPLY OF ELECTRICITY. 


The Electric Supply for the operation of the work- 
shops, wharves and also for the lighting of the 
shunting yards and camps is obtained from a 
Central Power Station 

There are Five Sub- stations situated st various 


points. 
WATER SUPPLY. 


Fresh water is supplied by the Sandwich Corpora- 
tion and Ramsgate Water Company. 
Bg water for the use of power plant, locos., 
nes, tugs, &c., is supplied by a small pumping 
station situated at Saltpans. 


SEWAGE. 


The Sewage Disposal Station, situated at the 
north-west of Kitchener Camp, comprises Concrete 
Settling Tanks and Three Filter Beds, 
fitted with revolving sprinklers. The effluent is then 
carried by means of concrete channels to small sewage 
farm area, and — is ample room for the latter to be 
extended if requ 

Full partieulars and plans can be obtained on 


application to— bat 
THE CONTROLLER, 

Land and Factories Section, 

Disposal Board, 

Charing Cross Buildings 

Embankment, a W.C, 2. 
NOTE.—For sentioniom of other Government Pro- 
perty for Sale, JRPLUS,”’ price 3d. at all 
bookstalls, or bys S eeuety subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Publicity, Ministry of mes od 


Whitehall-place, London, 8.W- 1, 
of Letters 


[ne Proprietor 
PATENT No. 116,635, relating to ‘* Apparatus 
for Ppeclatins Fluid and Gas Pressure between athe 
Gas d the Burners or the like," DES: S to 
DISPOSE of his PATENT or to GRANT LICENCES 
to interested parties on aiPante» § le terms, with a view 
to the adequate working of the patent in this country. 
Inquiries. to be addr to CR an 
TAM NEATHER 65-66, Chancery-Jane, —_— 


— 








PUBLIC NOTICES 


BB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE a eal BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender, 
TOLUOL PLANTS, 


At MANCHESTER CORPORATION ee rorns. 
BRADFORD-ROAD, MANCHE 
Six Tower Scrub) 5 Gunseatan: Steel- 
frame Benzol House, Crude Still, Primary and 
nag | Rectification Stills, Oil and Water Coolers 
2 Boilers “—< 1 Pump, Chimney, and Steel- 
TS - Boiler-houge, 
EEPSEND WORKS of the SHEFFIELD GAS 


co 

Oil Tanks, Coils for Heat Exchanger, Oil Still, 

Pumps. iers, Condensers, Benzol Still, Benzoi 

Washers. Acid and Soda Tanks, Rectification Still, 

| a adh Pumps, and Steel-frame Benzol and Exhauster 

At GRIMESTHORPE WORKS of the SHEFFIELD 
GAS COMPANY. 


Pre-heater, Oil Still, Receiver. 
¥ Benzo Condensers, Pumps, and 


At amoaee < GASWORKS, SeUnee. and 
EITH CO 





MMISSIO. 
Heat Ex Rd Oil —— alii. Benzol 
Condensers Crystallising Tanks, Pumps, Storage 


i] 


OVAN GASWORKS, GLASGOW. 
Exchangers, Oil Pumps, Cooler. , eta 


eys, Naphthalene Separators, Rectification 

enzol, Toluol, and Solvent Condensers, 
Steel-frame Plant House, Heavy Oil Still, 
Coolers, Spares, &c. 

Detail oe particulars, permit to view, and Tender 
forms be_ obtain on application to CO 
TROLLER, D.B.1.E., Plant and Machinery Section, 
Charing Cross Huts, Embankment, W.C. 2. 

Tenders to be returned not later than 10 a.m. on the 


29th fe 1920. 
NOTE.—For particulars of other Government 
SURPLUS ”’ price 3d. at or 





property for sale, see ‘‘S 

bookstalls, or by ‘Goarterly subscription of 2s. pos 
free in the United Kingdom, payable in advance to 
the Direetor of Publicity. > mmegd of wa. a 
Whitehall-place, ._London, 8." 8.W. 795 


INDIAN SERVICE 0 OF ENGINEERS. 


lhe Secretary of State 

for INDIA IN COUNCIL will in a990 
APPOINT SEVENTEEN EUROPE 

RESISTANT 


and a) as 
EXECUTIVE ENGINEERS in the Indian Service of 
Easiness. if sokmany suitable candidates present 
themsel Lads 
‘Every “candidate must be a British subject, or a 
ruler or subject of any State in India in 7 = 
whom the Governor-General of India in Council h 
made a’ declaration that he is to be — eligible. 
reser 





have been prevented on adequate grounds from so 
serving. European candidai « must have been born 
= a a bg August, 1593, and on or before 
st Augus 
an candidates must have attained the age of 21 
and’ not t attained the age of 24 years on Ist July, 1920. 
very ane ate must either f) have obtained one 
distincti i Engineer Pl (2) ot con 
istinct one n n ng, or 
Sections A and B the Associate Membership 
Examination of, the Institution of Civil Engineers, or 
been exem Ba the Institution from such examina- 
tion, or (3) produce the pequized ey: gm that he is 
otherwise eli Eble under err egulatio 
Applications from candidates must mreach the India 
Office not later than. goth June. nted fo 
together with agg i mating & the conditions of 


int be 
SHORETARY, Public Works Department. India 
Whiteball, London, 8.W, 2. : 


—. o 12th Maren 1920. ae 3823 








PUBLIC NOTICES 
, Assistant Draughtsman 
by the GOVERN- 


EQUIRED 
MENT OF FLJI for service ~ the oo 


WORKS DEPARTMENT. for three y 
with possible extension. Salary £300. £20- £350" ver 
annum, Free passages.—Candidates, unmarried, age 


25-32, who should be able to Prepare Plans, Specifica 
tions, and Estimates for Buildings, Bridges, &c., pre- 
ferably with knowledge of Reinfo Concrete Design, 
should apply at once, in writing, giving age and brief 
details of experience, ;to the sENTS FOR 

THE COLONIES, 4, Millbank, ‘London, 8.W. 1, 
quoting M/Fiji 9502. ‘Applicants must have served in 
some branch of H.M. Forces during the late war, 
unless satisfactory reasons for not having dome = > 


be furnished. 
Engineer Re- 


Assistant 

QUIRED by ma GOVERNMENT 
of the STRAITS SETTLEMENTS, for 
three years’ service in the PUBLIC 

WORKS DEPARTMENT. with prospects of per- 

manency. Salary 400 dollars per month, rising by 











annual increments of 25 dollars per’ month to 450 
dollars per month for the period of the agreement, 
600 dollars a month, with prospects of further 
advancement. A war bonus of 10 per cent. is at 
at present fixed by the Government at 
passages provided.—Candidates, 25-35 years of - 
E. examination, and have had at least 
three years’ practical experience (exclusive of pupilage) 
aoore Office or under Engineers Tile are 
C.E., should a oe once, in writi te 
Millbank, London, 8.W.1, giving age and brief 
details of experience, and quoting M/Straits 9665. 
Majesty’s Forces during the late war, unless satis 
factory reasons for not having done so can be 
Assistant Engineer (2nd 
) REQUIRED by the GOV- 
service in the PUBLIC WORKS 
DEPARTMENT, with prospect of permanency. 
of £20 to £440 per annum for the period of the agree- 
ment, and thereafter, if made permanent, by £20 per 
PD: 
Candidates, unmarried, age 25-30, must belong to the 
Institution of Civil Engineers and be g Draughts- 
in the Municipal Engineer’s Office of one of the larger 
cities and be thoroughly conversant with the routine 
the Laying and Maintenance of Asphalt, Tar-macadam, 
Sett and other forms of Road Surfacing, and must be 
ordinarily carried out by a gy Engineer in a 
large town — should be made at once, in 
WN THE 
COLO} NIRS’ 4, ‘Millbank, London, 8.W.1, quoting 
M/H.K. 9759. Applicants must have served in some 
unless satisfactory reasons for not doing so can 
furnished. 5206 
of the GOVERNMENT of INDIA, 
Dae ASSISTANT FOREMAN for the Gun 
He should be between the age of 25 and 30, and 
should be capable of Taking Charge of Gas, Coke and 
latest pattern in connection with Brass Melting and 
Fuze Stamping. 
extension if approved by Government. 
Rupees 375 per month, rising by Rs. 15 per month 
ance and passages out and home for selected candidate 
and family, if any. 
DIRECTO. ~~ ERAL OF STORES, India Office, 
London, S.W. Last aad for receipt of meee ie 


then by annual increments of 25 dollars a month to 
present payable. (The sterling value of the dollar is 
2s. 4d.). Free 
and preferably single, who must have passed 
A.M. Inst. 
as Engineering Assistants in a Borough or Covaty 
M. Ins 
the CROWN AGENTS THE COLONIES. 4, 
Candidates must have served in some branch of His 
furnished. 5126 
Grade 
fe gy} OF HONG-KONG, for three 
Salary £400 per annum, rising by annual increments 
annum to £ per annum. es provided. 
men and Surveyors, and should have recetved training 
of such an office. They must have had experience in 
qualified to Take Charge of the Departmental Work 
writing, AGENTS FOR 
branch of His Majesty’s Forces during the late war, 
fe Required for the Service 
e 
d Shell Factory, Ishapore. 
Oil-fired Tilting Furnaces and Stamping Plant of the 
TERMS.—Engagement for 5 years, with option of 
SALARY.— 
arfiually to Rs. 435. Free quarters, medical attend- 
Further particulars and forms of application from 
3ist May. Sankt 8. 4583 





TENTS AND DESIGNS ACTS, 1907 and 1919. 
AMANUFACTURE OF FIBROUS 
COMPOSITIONS. 
Tre 


Proprietor of British 
RS TENT No. 8341 of 1912 is 
PR EPARED t to SELL the PATENT or to LICENSE 
BRITISH MANUFACTURERS to work thereunder. 
It relates to a method of manufacturing fibrous com- 
positions for paving, &c.. which consists in boiling 
wood and bark chips with water and impregnating 
with a preservative. 
+ Address, ene WADE and TENNANT, 
aid cies 11/112, Hation-garden, 
5105 London, E.C. 1. 





PUBLIC NOTICES (continued) 
Page II. 





SITUATIONS OPEN 
Pages II., III. and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &c., WANTED 
Page VIII. 


FOR SALE, 
Pages VIII, CXI. and CXIV. 


AUCTIONS, 
Pages CXIL. CXIII., CXIV., and CXVIII. 


PREMISES TO LET OR WANTED 
PAGE CXVIII. 


WORK WANTED, Page CXV. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page Iv. 





For Advertisement Rates See 
Page 531, col. 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXVII. 

































































































































Royal Air Force. 


SKILLED TRADESM 
QUIRED. Pay 38s. to 58. 6d. on join’ 
rising to 18s. per day. to 

1 38. A limited number of 





education (age 164 to 18) for training as PAY 
CLERKS.—For mentittone 

allowance, Nd call write to 
RECRUITIN' i Air Force, 4, Henrietta- > a 
Covent Ganlen, -W 


Tiierintraica Reinforce- 
MENT. 
ENGINEERS are INVITED to APPLY for PAR- 
RS of -the WALKER-WESTON REIN 
FORCEMENT, which offers scientific and economic 
advantages over all — types. The Walker 
Weston System is used the Port of London 
Authority on its vast cas of construction, with 
highly satisfactory results. Agents wanted in several 


THE WALKER-WESTON CO., Ltd. 
treet 





[ihe National Foremen’s re 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
An communicatt ions to Head 
REID, 81, High Holborn, 
eral Secretary. London, W.C. i. 


[2ce-in-Makerfield Urban Dis- 
The eM ATEENORES P. 
ven Turbine Vertical 


» BRR Sake yee ere Turbine Horizontal 
CARLES. 


for the follow- 


CA 
i: ALTERATIONS to existing \hgmaama ENGINE 
from Steam Electric Drive 


5. 8 
Copies of specifications and forms of Tender may be 
had on Oy to the 
be delivered on or Seek June 15th, 1920, 
in envelope endorsed ‘‘ Tender orks). 
The cs Fy bind Eg to accept the 


lowest or any 
A. F. HOWGATE, 
Council Offi ‘ace 
ces, 
Tnce-In-Makerfield. 1, near Wigan, ia 





London Gocate Council. 

The Council invites ae for the RE- 
CONSTRUCTION and WID PRIEST’S 
BRIDGE, onrrtng Upper Richmond-road over 


Beverley B 
Persons d ing to tender may obtain the specifica- 
tions, bills re quantities. form of Tender, drawings, 
&ec.. on_application to the Chief Engineer at the 
ner 94 Hall, — Gardens, 8.W. 1, upon payment 
to the Cashier of the Council of the —. of £3. a 


Ce rporation, of ig Natal 


Corpora N is 
to receive TENDERS fora for the 8 aad 


Y and 
ERY an on board *’ (or c.i.f. 

convenient), of Tons of COAL TAR or TAR 
SUBSTITUTE to 5 peproved by the Representative 
\ W.-H, Radford and Son, Albion Chambers, 
Nottingham. 
Specifications can be orn? from, and sealed and 
endorsed Tenders must be di a ag to, the under- 

signed on or before 3ist May, 1 
The ae or any Tender will. ‘not necessarily” be 


Order, 
WEBSTER, ‘STEEL and CO., 
India-avenue, 
vleadenball street, E.C. 
5174 Agents to the Durban Corporation. 


PUBLIC HEALTH ACT, 1875. 


District Council ~ of 
CHIPPING NORTON. 





Rural 


EXTENSION OF SEWERAGE, 
TO SEWERAGE CONTR. ad wel 
The Rural District Council of Chipping Norton, 


eine Ss as the Sani ig eer a 7%. said a 

n 

WORKS oS of 8 SEWERAGE in the District of Charibury, 
will consist of Stonew: 


a Stoneware and 
Cast “Tron pe Sewers, Manholes, together with 


Disposal Wo 

iculars, bills of Spent, and forms of Tender 
may be. obtained and may be seen at the offices 
f Consult: Messrs. 





amount will be sotarenels only if t 
have sent in a bona fide Tender, and sball not have 
withdrawn the same. fun particulars of the work may 
be on and the drawings, 
ee. and ~ contract documents may 

t the County Hall before the payment of 








City of Birmingham Education 


“HANDSWORTH JUNIOR DAY 
TECHNICAL SCHOOL, 
An ASSISTANT MASTER for ENGINEERING 
DRAWING term ng 


be pai 
Scale. Forms of application and copy of 
present scale of salaries may ned the 
undersigned. At a war bonus of £74 or £78 
per annum, according to salary, is p 
aaPpiteations must be sent in oom later than 


P. D. INNES, 
Chief Education Officer. 
Education —o 
Council 


House, Margaret-street. 5040 


a Municipal Technical 


LLEGE 
ncipal : J. CROWTHER, B.S¢. (Lond.). 
pApbuications are INVITED for the “following 


Taeee in the Mechanical Engineering Depart- 
Commencing salary £300-£400, accord- 
iz to qualifications and experien 





ce. Maxi- 


£250-£300, according to qualifications pot 
experience. Maximum £450 per annum. 
Particulars and forms of application, to be returned 
as early as possible, may be obtained from the 
Principal. 


W. H. OSTLER, 
Secretary of Education. 
West House, Halifax. 5053 


Hs Institute, Preston. 
D date: TOE ENGINEERING. 


=e Ee, ties in September.—Applications, stati 
evmmence duties — u ng 
age, qualifications and_ teaching a, = 


salary required, to the PRINCIPAL 


Uiversity of London. 


The COURSE of FOUR ADVANCED LECTURES 
on  ‘* HIGH FREQUENCY ALTERNATORS for 
RADIO- as yg = 2 Monsieur Marius sate. 
of rranged definitely to 
place at the INSTITUTION OF CIVIL ENG INEERS, 
George. ge NAS at 5.30 p.m. on MAY 
26th, 27th, oath and 3 
A ion- is free “y “the Lectures, which are 
addressed to Advanced Students of the University and 
others interested in the subject. Syllabus obtainable 


on application. 
P. J. BEES. 
__ 5065, Academi ic Registrar. 


Belfast and pouty Down 


TO BRIDGE CONTRACTORS. 


The Directors repared to receive TENDE 
ne the SUPPLY po ERECTION of STEEL WORK, 
&c., for the Renewal of Two Bridges at Be 
Drawings, specification, bills "of ed Ege —* fom 











receipt of a bona fi der, accompanied by the 


the fee. ‘No tender received sd 4 p.m. on Monday, 
14th June. 1920, will be considered. 

e Council does not bind ind itself to accept the lowest 
or ony Tender. 


JAMES BIRD, 
5201 Clerk of the London County Council. 


L ondon County Council. 


The ayy! invites TENDERS for TWO 
SEWER CON 
CONTRACT oy 1 —For a Bg gy anal of 
about 5402ft. lin. of BRICK WER, 8ft. internal 
diameter in tunnel and about feat lin. of BRICK 
SEWER, 9ft. internal diameter in tunnel, from 
Kelvin-road Highbury, to Bethnal Green-road, with 
ac works in Junctions and Overflow Chambers, 


ONTRACT No. 2.—For the CONSTRUCTION of 
iter 7702ft. a. a CAST IRON SEWER, lift. 4in. 
amen al diameter in tunnel, including two short 
lengths in Compressed Air, and about 302ft. lin. of 
BRICK SEWER, lift. 4in. interna] diameter in 
ti about 215ft. lin. of — SEWER, 
1lft. ‘sin. internal . di in cut, from 
Bethnal Green-road to the River Thames, with omen 
works in Junctions and Overflow Chambers and 


Outlet to River. 
en desiring to tender may obtain the ate 
tion, bills of quantities, form of Tender. 
application to the Chief Engineer at the Camby Hall, 
G W., upon payment to the Cashier 
sum ract. 








have i ithe same. Full particulars 
work ma on I application, and 
the drawings, specification and other contract docu- 
ments may be inspected at the County Hall before 
payment t of the fee. 
No Tender received after 4 p.m. on Monday, 14th 
June. 1920, will be consi 

The Council does “not bind itself to accept the 
lowest or any Tender 


JAMES BIRD, 
5202 Clerk of the London County Council. 


[jondon County Council. 


Council invites TENDERS for the 
MANUFAC 'ACTURE and ERECTION at Abbey Mills 
es Fy Station, Stratford, E. 15, of TWO wee hs 

LANCASHIRE ” BOILERS, ith 


Fittings, ‘Dampers &c. Working pressure, 150 bb. a 


square 
Persons desiring to tender may obtain the = 
tions, bills of quantities, form of Tender, &c., o1 
application to the Chief Engineer at the County ial. 
Spring Gardens, 8.W., a pevment to 
of the Cuuetl 4 of the This amount will be 
returnable only if the faite r shall have sent in a 
bona fide Tender, and shall not have withdrawn the 
same. Full particulars the work may be obtained 
on personal gyre and the drawings, specifica- 
tion and other co documents may be inspected 
at the County Hall before ‘tie wes permens of the fee. 
Tenders must be upon the forms. No 
Tender received after 4 p.m. on Monday. 2ist June, 
1920, will be considered. The Council does not bind 
iteelt 40 accent the lowest, or any ender. 


E D 
5144 Clerk of the London County Council. 
MILLWRIGHTS. 


Tenders : Yerited to Renew 











of the lting macnn, Howard 
5 . ic ‘ 
mins' 5.W. 1, on the ist of June until the 10th 
June, 1920, bet he hours of 10 a.m =. 
Intending contractors will be required to deposit 
a sum < ‘oO ) Geren prior to particulars being fur- 


ng return 

eome to a decision on the Tenders received, provided 

that the contractor shall have sent in aoe fide Tender 
and shall not have withdrawn the sam 

The successful tenderer will be ‘Tequlred to execute 

a contract deed, the draft of which may be seen at the 

offices of the Consulting Engineers when the plans are 


ins 
Tenders must be on the official form, ok Tender 
ina copied envelope and mar’ poet * Tender ge 
nt ee *rith 
return the bill of 


puantities and schedule of 

briees s duly filled in in detail and signed in the hand- 
writi of the tenderer or his autho t 
Tender must reach the ge pe not later 
the first post on June 24th, 

The Council do not bind amnitves to accept the 
lowest or any Tender 

Given under my hand thie 18 18th > far of of Maya 1920. 

M. FO 


Clerk to the Rural District Council 
of Chipping Norton. 
Home ng hasnbene. Market-place, 
Chipping Norton, Oxon. 5227 


Gheerness Urban District 


COUNCIL. 
The above Council avite TENDERS for the PUR- 
CHASE of bs BEAM E NOISE. _ WELL PUMP, 
RISING MAIN, Sa 
Conditions and form of “may be obtained on 
application to Ge Survevor and Chief Engineer, the 


Council House, 
Tenders. ae form, Prov’ ided, to be sent in as 
directed not Tater than Nene gl "sth June, _1920. 
The Council House, Sheerness 
19th May, 1920 








le 5226 
The 8 South Indian Railway 
Limited, sa prepared to receive 


TENDERS for for the "SUPP 


LY o 
BRIDGEWORK, 22-64ft. "Plate Girder Spans 


(7 Tons). 
Sngntegtens and forms of Tender may be obtained 
at Company’s -offices, 91, York street, West 
ee: age a 


Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked, * Tender for Bridgework,”’ must be left with 
the undersigned not later than 2 p.m, on Tuesday, 


8th June, 1920. 

. which will no ie 
of 20s. for each copy of the specification. Copies of 
the drawings may be ob at Robert 
White, Esq., M. Inst. C.E., Consulti Engineer to 
the Company, nster, 8.W 


3, Vietoria-aifeet, Wes 


y Ord 
W. B. REYNOLDS, 
For Managing Director. 
91, York street, 
* Westminster, 8.W. 1, 
2ist May, 1920. 5235 


[ron, Pe Paddle Tug “ Lismore,” 

LS Built at Barrow — 
1874. a. Diznenalons, 136,47 y 24-1 DF 2:9. Diagonal 
Goin. 8 . stroke, two tubular boilers, 40 Ib, w.p. Speed 


1 3 

olen in HOLTER, PEN DO bale. ite 
ype, ws iy Tal 

roan 3200 tons d.w Fitted Gein <ytinder 





d in, 
F loco, jilers. Built in two Srotlihe ab 
capable of of Uffng the othe oon for ¢! leaping ot a. 
submerged in 29 minutes ae fe 3000 ions in about 











SUPPL’ 
bet 2 EN 
trot te me : 
See el uae oe ore ons of 
hour from a surface tank and forcing to 


be seen, and further Dae 
ticulars ned, application to Mr. WwW. 
Clegg, 5 carvers and engineer, Town Offices, Lite 


p_iudeta to be sent on or before the 8th June nex 
a ARTHUR SHELLEY, 
Town Offices, na eed Clank, 
11th May 5085 


tian State Railwa ys. 
Keyptian Sta DRAUGHTS RE. 
psa aed for Sigaatiing, Denartonpat. Bingle man pre. 


Age not 
QUALIFICATIONS.—Applicants must have a goog 
knowledge of Railway Signal Interlocking naa must 
be able to carry out the Designing of the Electrical 
and Mechanical Rr erg for Railway Signaliiea 
5 lle Tkshop 


RePSS 
g* 


It is also desirab. Se that they should have 
xperience and ical Kno 
SALARY, onek2l-25 25, plus 20 per cent., plus the 

war bonus on the scale now in at presen; 

60 per cent., with a maximum of £E16 per month, 

od as its payment is allowed by the 


£E equals 8 apoventnetely £1 Os. 6d. sterling. 
Contract ed for one year on probation. 
eres medical examination. 
Applications, marked with ape. ~e of t 
polit for, ‘should be addressed to Sir A. L. Wwewat 
* a Anne’s Chambers, 2 west 
minster, 8.W. 5131 


[Hants County Asylum. 

WANTED, a bd aga A Speer ENGI. 
NEER. Age not exceeding years. Candidates 
must be good ——— Be and Electricians 

Salary £200 a 

Applications, “stating age | and giving full particulars 
of experience and with copies 
of three recent testimonials, to be sent to the CLERK 
TO THE VISITING COMMITTEE, Hants County 
Asylum, at Knowle, near Fareham, not later than 
Sezscae ee. marked “* ne Application for Assistant * 


Rowers: Association of British 


RUBBER AND TYRE MANUFACTURERS 
This Ane ion _is por consideri 











MENT of RESEARCH ASSIST. and INVITES 
APPLICATION from Chemists and Physicists 
ing ying out Original Scientific 
Investigations, and from men with scientific training 
comb with some cee M Testing, 
preferably in connect 
Address applications, with full particulars 
. . F RESEARCH, 


eae 1 Eacsstiens E.C. 2. 


salary required 
W. B. Peat and Co. 
5138 





Singapore, Straits Settlements, 


WANTED for o Cement 

tly D! an 6x EER 
MANAGER to run the factory. Salary £1000 to £1500, 

‘ing to experi at car 
fe oe 4 . excellent easeects. 
A. in Nag “las, ait i ait Griffia tube, 
and power 
i a nA a men 
need woe "Applications age, married or 





he he Indian Cecnkva mien a 


ATE, LIMITED. 
WANTED for Const jon Works in India :— 
ONE oye, see ay Nem experience ‘in the 
Managemen Carrying Out of Large Works; pre- 
ferably with Eastern experience. Pay. Rs. 1250 per 
mensem, rising by Rs. 50 yearly to Rs, 1500. 
“ONE CIVIL ENGINEER, who bas 
Reinforced Work. 
should have had sseertages, * 
a “«} ings. Par, iM 1000 per 
mensem, ng b ; 
ONE Lemony. 3 ENGINEER, ‘with experience of 
m Work. tn per mensem, rising 
by_Rs. Zeariy to Rs, 1050. 
ONE B00 EPER and ONE SOOM TART 
who has had experience in Wee ~ a ad ue 


Bei a the above a five years’ agreement, subject to 
six months’ notice on either side. a free first-class 
passage out and bean on the satisfactory termination 


VERSHOT WHEEL, 1iift. 6in. diameter, a = * seen at wor! and 
WATER GATES capacy., width 7tt,6in., depth att.. | vor “farther rticulars jrices, and™ inspecting | Of the agreement, and six months Jeave om full pay 
frame over all lift., at BE gp Mill,’ Crawley.— | orders ly to BROWN_and_CO., 22, Great St. Il be given to Engineers who are at least 
BECKHUSON, Warnford-co ion. 5204 ! Helens, mn, #0. 5225 Sat bers of the Institution of Civil Engi- 
lied by hd 








drawings 
Tenders, made out on the forms to be 
the Company. should be delivered under cover 
endorsed “‘ ae. for Bridges,”’ to the undersizned 
not later than 9 a.m. on Monday, 2ist June, 1920. 
The Directors do not bind themselves to accept the 


lowest or any Tender. 
H. E. MELLOR, 
Secretary. 
Queen’s Quay Terminus, 
Belfast, 12th May, 1920. 5107 


eee Waterworks. 


CHEDDAR SUPPLY 
The Directors of the Bristol Waterworks Company 

are desirous to receive TENDERS for the LAYING of 
about it Miles of 33in. and 3 Miles of 24in. diameter 
CAST IRON SOCKET PIPES 

The arouhas and specification may be inspected and 
form of Tender may be obtained (on payment of Three 
Guineas returnable if a bona fide der be made) on 
appiication at the office of the Company at Telephone. 
avenue, Bristol, or at the office of Messrs. T. and 
Hawksley Civil 
minster 





62, way, West- 
minster, S.W. 1. at or before Twelve o’clock Noon on 
Friday, the Vath ‘say of June, 1920. 

The Company do not pledge themselves to accept 
the lowest or other der 

(Signed) W. A. D. ALEXANDER, 

Secreta: 


ry. 
Bristol, 17th May, 1920. 6143 


(ity of Bradford. 


ESHOLT SEWAGE Gem WORKS. 


NTRA 
STEEL hs mapped OF Henge tage 
, oT” repared to ve TENDERS 
for the SUPPLY. DELIVERY re ERECTIO IN of the 
STEEL FRAMEWORK K. a BUILDING with a 
FLAT ROOF, 50ft. by 44ft. wide by 40ft. high, 
together with SreEt Rody TRUSSES. Yor @ Build- 


. 68ft. ~ long by 34ft. wide. 
of specification, 
obtal 





ks Engineer, Esholt 

eed Bridge, Midland Railway). 
ders, endorsed ‘‘ Esholt Sewage Disposal 
Worke—Contract No No, wer og a rest at the 

office no than é 
Wednesday, the as aoe Rag aint Beate Age 
The contract w su e Fair Contracts 
Clauses of the Corporation, which wage My seen at the 
Sewage W: 0: which the 


orks Engineer’s Office, 
ted  Bacennir rina will be eae to ry 
Corporation do not bind themselves to accept 


the lowest or any Tender. 
NORMAN L. FLEMING, 
Town 


Town Hall, Bradford, 
May 1920. 





Splendid Manufacturing Opportunity. 





975 deg. C. (1800 deg. F.). 


calorizing on a commercial scale. 


Europe for final negotiations. 











A well-established American Corporation is ready to grant to responsible 
firms or individuals throughout the British Empire, sub-licenses for the 
establishment of plants to carry on the Calorizing Process for the treatment 
of metals by which oxidation is prevented at high temperatures up to 


Calorizing was discovered and developed by the General Electric Company. 
The* process causes an impregnation of the metal treated with aluminum, so 
that a homogeneous alloy is formed. You can calorize iron, steel, malleable, 
nickel, nickel-steel, copper, brass, bronze, etc., treating such articles as furnace 

Diesel engine-valves, pyrometer tubes, carbonizing boxes, burners, 
vaporizers, coils, tubing, baffles, wire screen, saggers, bolts and pipe of all 
sizes, increasing the life at temperatures from ten to thirty times or more. 


Sub-licensees will be expected to establish a plant and develop the use of 


In writing, give in detail the character and extent of present business, bank 
references, and general information. Officials of this Company will visit 


DIAMOND POWER SPECIALTY COMPANY, 
Detroit, Michigan, U.S.A. 











eers. 
Applications, with copies of ~ mena which 
cannot be returned, should be sent 

J.D. a poten “Mt. Inst. C.E., 


Hartendale, Lower seen 
Farnham, Surrey. 5160 


——— _—_* 


SITUATIONS OPEN 


ANTED, s COLLIERY MANAGER for a Colliery 
in India under a ;_must be 








particulars experience and res . 
“C. M.,"" c/o Street's, 30, Cornhill, B.C. 3. 4978 4 


waar a GENERAL Mas aaee for Collieries 
in India; must be a man of good education, 


tact and having knowledge and ex: of 
coal mining in all branches, and control of large 
undertaking; age not to exceed 45 years ; 


salary 
Rs. 2000 per month (at present rate of exchange 
paren Oe Ore oe cohen ah and at par rate 
exchange th house; _first- 
class a Write, giving full par- 
ticulars experience and positions held, to 
“G. M. .,”” c/o Street’s, 30, Cornhill. E.C. 3. 49774 
wenn a MAN who is Thoroughly Conversant 
BB ail Temperature Recording Instruments, 
ge in use in iron and steel 
pm cpa dy giving full particulars, 5044, The 
Engineer Office. 504¢ A 
WD... Ape ENGINEER for | Large 


Ng nS ee 





classes of Modern Colliery 
ground; Erection, Test: and Maintenance; and 
tus be a capable Dreughtaman.—Address, with 





ust perience, age and salary ex: _ 
Address, 4087, The E Engineer Office. 4987 a 


ws serine Wane "to at or WOURE MAGE: 


ha training in up- 
date ie eee og of orgaising and planning 
large variety of small and 





tee wel ‘aris ability the man appointed 
“eo ity of taking a financia! 
= po ns nly first class. men, need 


poe Bial na came a 
‘Continued on page iii 


" 











ee | si 
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Links in the History of Engineering. [fre g chip chalye 


By RHYS JENKINS. 


No, XII.* ill, Farey oem ib 

AN UNPUBLISHED BOOK ON THE STEAM ENGINE: | end in view, anda ¢ another volume 

TREVITHICK. - | was actually set uj winted. ‘ The author's 

Amona what may be termed the classics of engineer- | own set of these printed sheets was acquired a =f 
80 


ing literature, probably the best-known book is *‘ A| years ago for the Patent Office npr and 
Steam Engine, Historical, Practical, | as is known it is thé only set now in’ existence, 


Treatise on the 
and Descriptive,’ by John Farey, engineer, London, 


1827. draw attention fiere, ‘It consists of 320 quarto pages ; 

John Farey was born at Lambeth in the year 1791. | on thé inside of the cover is the inscription : “ Proof 
He commenced his professional studies in 1805—| sheets of Vol 2. Farey on steam engine (not pub- 
that is to say, at the age of fourteen—and at the | lished). Pages 265 to 320 are loose. ‘Edward Farey, 


same period begun work on the preparation of draw- 
ings for Rees’ “ Cyclopedia,” for which, in 1815, he 
wrote the stiisle on the steam engine. 

In the pre 
beginning of his career he felt the absence of text 
books and determined to preserve notes of all the 
observations and investigations, by which he should 
acquire his own knowledge of the construction and 
principles of operation in steam engines and other 
machines, and their various applications, in the expec- 
tation that at some future period a useful publication 
might be formed from those materials. As it became 
known that he had such an object in view, ‘‘ he has 
continually received contributions of information 
from other engineers, who wished to promote his 
undertaking ; and, with very few exceptions, this 
feeling has been general in the profession. In this 
way the author became personally acquainted with 
two great authorities in this branch of mechanics, 
the late Mr. Watt and Mr. Woolf, and received from 
them a full knowledge of the origin and progress of 
their respective inventions and of the principles 
which they followed in applying those inventions to 
useful practice.” 

It appears that the bulk of the historical part of 
the treatise was written, and. most of the plates 
engraved, in 1821, six years before publication. 
Farey points out that for the preparation of such a 
work it is only in the course of an active professional 
practice that sufficient. information is to be obtained, 
and, on the other hand, that all competent- engineers 
are too much engaged to find leisure for a literary 
occupation, The delay in finishing the book may be 
attributed generally to the cause just mentioned, but 
more particularly it seems to have been due to the 
fact that between the years 1821 and 1826 Farey took 
up work at places remote from London, work that 
jwgionrs 4 caused him considerable worry. In 1821 

e embarked in a lace manufactory in Devonshire ; 
apparently the results were not satisfactory, as he 
retired from it in 1823. Then in 1825 and 1826 he 
was engineer to Marshall’s flax mill in Leeds. How- 
ever, in 1826 he resumed consulting work.in. London 
and the book was finished without further delay. 

It is not necessary here to discuss the contents of this 
well-known book. It is enough to say that so far 
as the condensing engine is concerned it brings the 
subject up to about the year 1810. There are plates. 
of a Watt blowing engine of 1807 and a Watt rotative 
engine of 1808. Fenton, Murray, and Wood are 
represented by engines of 1806 and 1810. Trevithick 
and the high-pressure engine are not dealt with. 

The intention was, it is clear, to bring out one or 
more additional volumes ; indeed, the book as it 
stands comprises only the Introduction and Chapters 
I.-IX. of Part I. of the projected work. From a 
prospectus, issued in 1826, announcing the publica- 
tion of the book we learn that, ‘‘ a volume containing 
a full account of the various modes of applying Steam 
Engines to Navigation and to Locomotive Carriages, 
also a Record and brief Description of Speculative 
Projects, is in preparation,” and at the end of the 
preface to the treatise we read that “technical 
descriptions of the structures of such steam engines 
as are now in use, and as they are made by the best 
engineers, with their applications to various purposes, 
and the principles which should be followed in making 
such applications, will form the subject of another 
volume.” 

It is much to be regretted that Farey’s project was 
never completed. The additional volume or volumes 
would have given us, by @ competent authority, a 
history of the steam éngine in a period which is at 
the same time interesting and obscure —the period 
in which the incubus of Watt's patent was thrown 
off, in which the high- engine came into being, 
and the Cornish iat a was’ evolved, and in which’ 
mechanical engineering shops sprang up all over the 
country.f 6 se; 

To refer again to Farey’s preface, he tells us, “ if the 
sale of the present work should prove sufficient ‘to 
induce the publishers to undertake others of a similar 
nature, the author has an accumulation of notes, 
which in the course of years he may find’ time to 
arrange in a corresponding form’ with the present 
wor ” . : 

As we shall see later; the publishers*were prepared 
to go on with the completion of the projected work on 
the steam engine, and ‘it is satisfactory to find that, 
although issued at what may seem to us a high price— 
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preface to’ his treatise he writes that at the | although it seems that atleast seven of them had been 
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top of a cast iron boiler | The} “rod is guided 
by a crosshead , | grooved a of cast iron 
rails K that’ extend’ rid to ‘the timber 


ars to be an excenitric on the crank shaft ; Farey 

ers to it as’ “‘a short crank p in the ‘main axis P 

formed in one’ of the sides of tiie great crank N.’’ 

The boiler was 6ft. diameter, the cylinder 8in. dia- 

meter, the stroke was 4ft.; and the engine made about 
24 strokes per minute. 

In connection with One of the early Trevithick 
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engines our author records what seems to have been 


[PART I. 


Description of one of Mr. Trevethick’s cattiet Wright Prestere Diiginet. 


In the first high pressure engines which were set up in London, in 1803. and 
1804, the steam cylinder was placed horizontally within the boiler, and the motion of 
the piston was communicated in a very simple manner to the crank and fly-wheel, by 


a connecting rod jointed to the end of the 
is made of cast iron, nearly in the same form as those used in 


The boiler 


piston rod. . 


Mr. Smeaton’s time (see vol. I., p. 173 and 191). -The lower part being circular, 
and surmounted with a hemispherical dome ; the circular bottom is concave beneath, 
to receive the action of the fire. The lower part of the boiler is set in brickwork, 


over the furnace A ; the flame and smoke,- after acti 


beneathi..the concave bottom, 


is conveyed all round the outside of the lower part of the boiler, in a flue formed 
in the brickwork, and then passes into the chimney D. © S 


HEE 








The cylinder E is fixed in a horizontal position, with about. two thirds of its 
length within the upper or hemispherical part of the boiler C, so-as to be surrounded 
with the hot steam. The cylinder is fixed into the boiler by a projecting flange 


near its end, which is 


screwed to a correspond- 
ing flange at the end of 
a short neck X, project- 
ing out sideways from the 
haere dome C, of the 
iler ; theneck X«being 
adapted to admit the cy- 
linder into it, in, the 
manner represented in 
the section: “At the 
outer end of the cylinder 
isanother flange, by which 
its cover is fastened -on, 
in the usual manner, an 


“Tne Enciteca” , 


engraved ; the engrayéd plates were destroyed in 
1878. ; : , 

The volume is a continuation of the published book 
and begins with Chapter X. The author explains that 
the earlier valumie dealt with the work of Savery, 
Newcomen, Smeaton, and of Watt and his contem- 
poraries, and that it now remains to state the origin 
and progress of the applications of high-pressure 
steam as practised since the commencement of the 
peer century, first by Trevithick and then by 

oolf. 


According to Farey’s account, the first high-pressure 
engines in London were set up in 1803. He gives in 
the text the illustrations here reproduced, which show 
the construction very clearly ; they were prepared 


wth of engineering production in the early. part | from sketches made by him in 1804 of what. was called 


of the nineteenth century > the sum inthe year Tape a a a 6 aaomaes engine Abas had been put up in a 
and fixed in @ neck X” 


of steam engines and 
to the value/of £28,123, and by the year 1 
value of £133,573,. 





had risen to the 


cylinder E is: horizontal 
in the hemispherical 
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the first steam boiler explosion. ,It occurred on 
September 8th, 1803. An engine had been set up 
temporarily to drain the foundations for a large build- 
ing in course of erection for a tidaleorn mill on the 
banks. of the Thames, between, Greenwich and 
Woolwich. The engine was in charge of.a boy, who 
is said to have fixed, the safety valve by nese ae a 
prop between it and the roof of the boiler-house. The 
boy went away, leaving ‘the engine at work, so that 
when soon afterwards it was stopped by another work- 
man the steam had no outlet and an, explosion took 
place, causing the death of three persons and serious 
injuries, to three others. 

This explosion was a great misfortune to Trevithick, 
for it certainly retarded the growth, of the use.of high- 
pressure, steam.,,,One. of the, results, was that he set 
about making the hemispherical boiler tops of 
wrought .iren; however,, it was. found difficult to 
close the joints sufficiently well to stand: the high: 
pressure steam, and he then adopted the cylindrical 
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form witha cast iron shell and wrought iron. cylin- 
drical furnace, placing the cylinder. vertical and within 
the boiler at one. end. 

Farey proceeds to describe an 8 horse-power. engine 
built. on this plan. _He made a drawing of this engine 
in 1806, and.although the plate to. which he refers 
is missing, it is possible from the letterpress to form a 
fair idea of what. he had before him. In its general 
lines the engine seems to ,have been similar to the 
locomotive model now at. the South Kensington 
Museum, of which an illustration will be found in the 
** Life of Richard Trevithick,” but the cylinder was 
placed at the end of the boiler, being mounted partly 
in the barrel and partly in a pocket formed in the end 
plate of the boiler.t This end plate was convex. and 
was cast in one with the barrel, the open end whereof 
was made with a flange to which the cast iron front 
plate was fastened by twenty-six bolts and nuts, 
The barrel was 4}ft. diameter and 7}ft. long; it was 
made in two lengths united by flange joints ; the metal 
was l}in. thick. The internal tube was formed as a 
return flue and was riveted at both ends to necks 
formed around openings in the front plate, so that by 
releasing this plate the tube could be removed with 
it from the shell. The furnace.end of the .tube,.was 
2ft. 3in. diameter, the outlet end Ift. lin.; and the 
plates were jin. thick. The fire-grate measured 
4it. by 2ft. At the top of the front plate was a man- 
hole and at the bottom a mudhole. | There were two 
safety valves, one having its..weight inaccessible, 
hanging within the boiler. It was originally intended 
to enclose this valve in a lock-up casing. The usual 
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’ 
Enlarged View of Engines. 


“THe Encingen? ® 


firing of the boiler rather than to, feed. continuously. 

A feed-water heater was provided, the exhaust. pipe 
being led through a larger pipe, by .which, the water 
was conveyed from, the pump.to the, boiler, ,and pro- 
vision ,was,made for the, unequal expansion, of :the 
two payee sin an alternative plan the exhaust.steam 
was led through a, thin copper.coil immersed. in. the 
feed-water cistern, , 

It seems. that the boilers. were, liable to priming, 
or “‘ boiling over,’’ as our author terms. it,.and it had 
been, observed. that this effect, happened more. freely 
when the water was dirty. Trevithick, however, had 
found that the evil could be lessened: by. drawing off 
ae steam from as high a point -as possible in the 

er. 

Farey remarks that the patentees did not establish 
workshops for making engines under their own inspec- 
tion; . They undertook to give full instructions to any 
engine maker who could obtain orders, charging a 
royalty of twelve guineas per horse-power for engines 
under 6 horse-power, nine guineas for engines of from 
to 9 horse-power, and seven guineas per horse- 
power for engines over 9 horse-power. Trevithick 
superintended the making of the first high-pressure 
engines in -eachdistriet by making occasional visits 
to the workshops of the makers; but after getting 
one or two such engines to work with his assistance 
they usually went on upon their own knowledge and 
responsibility. 1s 

This plan, in Farey’s view, was not favourable to the 
progress of the engine towards perfection. The busi- 





ness became so divided that no,one maker could 
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- It ‘appears; fhowever,’ from Franeis ‘Trevithick’s 
Life of the inventor, that, after considerable expense 
had been incurred and vain efforts had been made to get 
the invention adopted,'he had sold the patent out. 
right. As the! transaction was effected while Trevi. 
thick was in prison for debt, it is'perhaps too much to 
expect that a very large sum was paid for jit. 

The remaining part (of the book under notice is 
devoted to Arthur) Woolf, first. in connection with 
compound rotative engines in London and then with 
pumping engines in Cornwall. The consideration of 
these matters is reserved for a paper at a future date, 





Flight at High Altitudes. 


Taser physiological. effects of ascents to high alti- 
tudes are now fairly well understood, and in their 
aeronautical bearing have been made the subject of 
considerable research by the medical officers attached 
to the air services of this and other countries, For 
those requiring a knowledge of this matter we would 
recommend a paper, ‘Some Physical and Psychical 
Effects of Altitude,’’ read last November by Dr. C, A. 
Swan before the Royal Aeronautical Society, Further 
interesting information on the same subject is to be 
found in an article entitled ‘‘ La Vie et les Voyages 
aux Trés Hautes Altitudes,” by Dr. Guglielminetti, 








which appeared in the issue of our contemporary, 


























Enlarged View oF Pilot's Accommodation. 
Swain So 
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PROPOSED COMPLETELY ENCLOSED FUSELAGE FOR BREGUET AEROPLANE 


pressure of steam was 45 lb. above the atmosphere. 

The usual speed of the engine was 24 strokes per 
minute, the piston speed being 192ft. per minute, and 
the stroke 4ft. The cylinder was 8in. diameter; the 
piston was 8}in. thick and-had a depth of 6fin- of 
hemp packing. The piston-rod was Ijin. diameter. 
The crank shaft, 5in. square with necks 4}in.-by 5}in., 
extended transversely beneath the boiler and carried 
at one end a fiy-wheel and at the other a cog-wheel 
by which the power was taken off. Crank pins were 
fixed to the fly-wheel and to the cog-wheel, and these 
pins were connected by side rods of oak to pins on the 
ends of the crosshead, which worked up and down on 
vertical guide rods. 

The distributing valve was of plug form and was 
rocked by tappets on a vertical rod depending from 
the crosshead. The tappets were clamped on the rod 
so that they could be adjusted along it to cause the 
valve to make a sudden turn of a quarter revolution 
to reverse the distribution a little before the piston 
reached the end of its stroke. This arrangement did 
not provide for cutting off the steam before the end 
of the stroke, and Farey remarks that expansive 
working had not been brought into extensive use for 
high-pressure engines. The engine could be run in 
either direction. 

The feed pump was worked from the crosshead and 
was of large capacity. Trevithick had found that it 
was better to feed at intervals corresponding with the 





t There is a Trevithick boiler at South Kensington in which 
the cylinder is so disposed. This boiler also @ return 
flue riveted at both ends to a removable front plate which is of. 





wrought iron. 





obtain enough orders to establish a good system and 
to train up a body of competent: workmen. “Moreover, 
the simplicity of. the high-pressure. engines led to 
their being’ undertaken by ironfounders and common 
millwrights, who carried out the work in a very 
coarse manner for'a low’ price. ‘The established 
makers of steam efigines, on the other hand; would 
not at that time »papronise high-pressure engines, 
partly on account of their fear of boiler explosions 
and partly from aversion to acting under licence from 
the patentees. 

The net result was that Trevithick and Vivian did 
not derive much benefit from their patent. ,A good 
many engines were made, but they were of small|| size, 
and the licencees did not fairly observe their agree- 
ments. After the first few years many engines were 
made for which no royalty was paid. ‘ 

Farey seems to have thought that Trevithick did 
very much better with his patent for wrought iron 
tanks. He states that Maudslays established work- 
shops, with machinery for cutting out and piercing 
the rivet holes in the iron plates, and trained up work- 
men for manufacturing such tanks in a systematic 
manner, and an immense number were made by them 
during the term of the patent for the Navy and for 
East India ships, as well as for mereharitmen ; 
“hence this became a more advantageous patent than 
any other in which Mr. Trevithick was engaged.” 





§ Such a heater is found in an engine of later date, supposed 
to be about 1820, at South Kensington Museum. 
bem 8 0n3. i of more than 10 or 12) 


life of the 





«pressure engines 
power, ic 10m, llin, cylinders, were made during the 


Le Génie Civil for March 20th. This article 
additional interest by virtue of the fact that it illus- 
trates and describes a proposed Bréguet passenger 
aeroplane provided with, a completely enclosed 
fuselage, within which the passengers, the crew, and 
the engines are accommodated, and within which the 
air pressure at all altitudes is maintained at the ground 
level value by means of a pump. With this arrange- 
ment. not, only are the occupants of the machine 
practically unaffected by the rarefaction of the air 
at very high altitudes, but the engines are likewise 
supplied with their full quantity of oxygen at. all 
heights, while as an additional advantage the com- 
pression and decompression reaction on the passengers 
and crew resulting or a rapid descent or ascent are 
avoided. The fuselage, it will be seen, is, so far as the 
conditions prevailing in. its interior are concerned, 
quite comparable with the body of a submarine, 
except that whereas the latter may have to with- 
stand an external pressure of three or four atmospheres 
the fuselage skin has to withstand an internal pressure 
of not more than half an atmosphere. 

The Bréguet high-altitude biplane fuselage is, as 
shown in the engraving, equipped with four Bréguet- 
Bugatti motors B on the system exhibited at the Paris 
Aeronautical Salon last December. The total horse- 
power developed is 950. .All four motors drive the 
one screw A, and should one or other ofsthem develop 
a defect it is automatically eut out by a clutch C. 
The radiator is shown at D, the oil tanks at E, and the 
fuel tank at F. A turbo-compressor G, presumably 
ofthe Rateau type driven by the exhaust gases of 
the engines, draws in air from the outside and com- 
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presses it for the benefit of the crew and passengers 
and the engines to the value of the pressure at ground 
level.. No information is given as to how the com- 
pressor is eontrolled to accommodate the increase of 
compression ratio required as the height increases, 
nor is it stated whether any allowance is made for the 
fact that as the height is increased the percentage of 
oxygen in the air falls off perceptibly. The fuselage 
is made of metal throughout and is air-tight from the 
nose backward to the bulkhead L. 
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Iron and Steel Institute. 
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WueEN the Conference reassembled on May 7th 
Dr. J. ‘E. Stead, President, occupied the chair. 

The Secretary announced that a number of applica- 
tions for grants from the Carnegie Research Fund 
had been received, and the following awards had been 
made by the Council :— 

Dr. J, Newton Friend, £100 to carry out field tests 
on the corrodibilities of wrought iron, steel, special 
steels, cast iron.and typical non-ferrous metals. Mr. 
R. W. Kenney, £100 for an investigation on carbon- 
uranium steels. Mr. T. F. Russell, £100. for an in- 
vestigation on the constitution of chromium steels. 
Dr. F. C. Thompson; £100 to enable him to study 
surface tension effects in metals, especially ferrous. 


ELecTrRIcITy IN STEEL WorKS. 


A paper by Mr. C. A. Ablett, of which we give an 
abstract, was then read. It is entitled ‘* Direct 
Current compared with Three-phase Current for 
Driving Steel Works Plant.” 


Many steel works and rolling mills have adopted three-phase 
alternating-current electrical plant, whilst many have adopted 
direct -current electrical plant, so there is obviously a difference of 
opinion arding the relative merits of three-phase and direct 
current. here is justification, therefore, for @ general con- 
sideration of the advantages and disadvantages of the two 
systems. 

“The principal advantage of a three-phase system compared 
with a direct-current system is that it enables power to he 
transmitted cheaply over long distances at high voltages ; but 
as in most iron and steel works distances are relatively small, 
this point is not usually one of any great importance. Direct- 
current motors are naturally capable of speed variation over 
a wide range without loss of power, and this and other natural 
characteristics of direct-current motors render them very suitable 
for may steel works pu g 

The author illustrates these remarks by considering in detail 
the methods of ‘oppiying electrical power to merchant and bar 
mills, to sheet and tin-plate mills, to reversing rolling mills, and 
to live roller gear. He is of the opinion that for these eee 
substantial advantages can be obtained by employing the direct 
current rather than the alternating-current motor. 

Peeing to the power station, if the electrical plant is to 
be driven by gas engines, gas-engine driven direct-current 
machines are usually cheaper in capital cost than gas-engine 
driven alternators, and have the advantage, from the engi- 
neering standpoint, that the resonance troubles associated with 
alternators are eliminated. Again, with steam turbine-driven 
plant direet-current gear-driven sets, which have shown them- 
selves to be very reliable in operation, are capable of further 
development in size, 80 that from the enginerring standpoint 
there is little to choose between three-phase and direct-current 
turbo-generators. The capital cost of the direct-current geared 
turbo-generator is, however, higher than that of a three-phase 
turbo-generator. The question to be decided, therefore, is 
what return the more economical application of direct current 
in the steel works will make on the increased cost of the power- 
house, 

It has been shown that under many conditions it is advan- 

tageous that direct current should be adopted as the system of 
supply of a steel works, and this naturally leads to the considera- 
tion.of the question of linking up with the power supply 
authority, because practically all power supply authorities, 
such as might be considered in such a case, ouply three-phase 
alternating current. The following reasons have been advanced 
in favour of linking up :—(a) That the power supply authority 
provides a geneny to the works power-house; (+) that the 
power supply authority provides a possible market for the 
surplus power of the works. 
_ Neither of these reasons, if examined from the power com- 
pany’s point of view, will be found to contain as much substance 
as might appear at first sight. Dealing first with the 
question of a standby, the power supply authority naturally 
has eapital, depreciation, and maintenance charges to meet 
on this additional plant provided for standby purposes, 
and it must provide for a definite payment per kilowatt which 
it contracts to keep as a standby and to supply upon demand, 
whether it is demanded or not. It is quite easy for the works 
owner to test the power supply authority by demanding the 
standby supply occasionally unexpectedly, and. to.see whether 
it can he given or not. 

It would, however, appear better for a works having blast- 
furnace gas, coke-oven gas, or other natural sources of power, 
to install their own standby plant rather than pay other people 
to do it for them. If they install their own plant and char 
themselves annually a similar sum to that which they would 
paying a power supply authority, the cost of the plant would 
soon paid off.. If, on the other hand; they rely upon the 
power supply authority, this annual charge goes on perpetually. 
If the power supply authority could depend on_ regularly 
obtaining a considerable supply of surplus power during the 
ordinary working hours of the day, this would be of great value 
to them, and they would probably be prepared to pay a 
price for it, because it would mean that they would be able to 
conduct their business with less plant and to keep their plant 
more continuously employed. e works, however, as a rule, 
need the full output of their own power plant for themselves 
during the ordimary working hours of the day, and could only 
supply surplus power to the power supply authority at other 
times when the power supply authority does not need it, and 
when ‘it is, in consequence, of little value to them. 

_ It is evident, therefore, from the above remarks that the 
interests of the iron and, steel works having their own power 
resources and those of a power supply authority do not coincide, 
and that it would be more seers to the iron and steel works 
to find a means for using their own’surplus power, which igone 
of their valuyble assets. 


Mr. F. Percy Clarke was able from a long experi- 
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ence in iron and steel works to confirm the statements 
made in the paper. The meeting would be interested 
to hear that in the case of a merchant rolling mill, 
which some years ago was equipped with alternating- 
current and three-phase auxiliaries, it had been 
necessary to replace 40 horse-power three-phase live 
roller gear motors with 20 horse-power direct-current 
motors, as the alternating-current motors would not 
stand up to their work. The references in the paper 
to the possibility of transforming alternating current 
into direct current’ without the use of the rotary 
converter were of great interest. In the light, of 
that statement he was certain there would be very 
little alternating current, if any, used in a steel works. 
He endorsed what the author said with regard to the 
linking up of a works and # power company. The 
author realised that power companies did not require 
surplus power at the week-end, when the steel works 
were able to supply it. He believed that taking all 
the circumstances into account, an iron and steel 
works could install plant just as cheaply, if not more 
cheaply, than most of the power companies in the 
country. 

Mr. Walter Dixon said that one of the early faults 
of the electrical industry was that it possessed elec- 
tricians who were not engineers, and it was over- 
looked that to apply electricity in an iron and steel 
works required a good deal of engineering knowledge. 
That had been the weak point. The electrical 
reform movement which was in the air threatened to 
flood the country with the kind of electrical energy 
which was not suitable for use in works where speed 
regulation was required. 

Mr. Henry Crowe agreed with all the author had 
said. He had always considered that it was the right 
thing to couple up electrical works possessing only 
blast-furnaces to. works having rolling mills, and if 
that were done by means of a power supply company, 
the owners of the works should be the joint owners 
of the supply company in order to obtain the best 
results, The author was. perfectly right when he 
said that working with varying loads it required a 
much larger three-phase motor to do the same work 
that could be equally well done by a smaller direct- 
current motor. That assertion was borne out by 
practical experience. For instance, a hot saw, which 
was subject to a very heavy load coming on just when 
the bar was sawn, would work well with a 40 horse- 
power direct-current motor, but if a 40 horse-power 
alternating-current motor was used it would not do 
the same work, a 60 or 80 horse-power alternating- 
current motor being required. As the author stated, 
the torque of: a three-phase motor slowed down as the 
speed slowed down, whereas the torque of a con- 
tinuous-current motor increased with a reduction of 
the speed, i.e., it increased its sawing power just at 
the time that heaviest sawing was taking place. He 
thought in far too many cases machines were driven 
by alternating-current motors simply because the 
available supply was alternating. Nearly all auxiliary 
machinery, such as that of blast-furnaces, skip. hoists, 
cranes, charging machines, pumps and lighting, should 
be driven by direct-current motors. Even if the 
supply were alternating, it should: be converted to 
direct current by means of rotary converters. The 
efficiency of such machines should not be reduced 
simply because the supply was alternating. The 
current should play second fiddle to the machine, 
especially in a rolling mill. If it was possible to get 
the best work out. of the machinery by using direct 
current, direct current should. be used,. He advised 
those concerned not to have alternating current and 
try to make it do. For speed regulation contactor 
control gear was now generally used, and such gear 
worked more successfully with direct current, than 
with alternating current. It was simpler and less 
liable to get out of order. Reference had been made 
to the troubles that occurred from the sparking of 
the commutators. ‘Three-phase motors had been 
installed in past years simply because no commutator 
was required, but he thought that argument at the 
present day no longer held good. Another important 
point that had to be borne in mind was that a three- 
phase installation necessitated more repairs to the 
auxiliary machinery than. a direct-current installa- 
tion. In a roller gear or a crane, or anything ‘that 
was suddenly reversed, the repairs on the plant’ were 
less with a direct-current motor than with a three- 
phase motor, i.e., the.three-phase motor punished 
the machine more than the direct-current motor did. 
Another important point was that when direct- 
current motors were used with cranes, the lighter the 
load the quicker the speed that was obtained, whereas 
with a three-phase motor the speed was constant. 
He thought no better proof was required in support 
of his contention as regarded. varying loads and 
than that all the large motors, from 10,000 to 20,000 
horse-power, driving their heavy reversing rolling 
mills, were continuous-current machines ; in fact, he 
doubted very much if it would be possible to operate 
such machinery by alternating-current motors of any 
sort. The author had very clearly and simply ex- 
plained the cause of the possible swinging of alternators 
when driven by slow-speed gas engines, and therefore 
the difficulty of running them in parallel. He had 
in mind a 10,000 horse-power. station where the 
alternators were driven by slow-speed gas engines 
supplying current with the greatest reliability, and 
although the engines.all ran satisfactorily in parallel 
with one another, difficulties were said to arise when 








attempting to parallel with the power company’s 
pions The author had raised the question whether 
it, was wise or not to couple up to the supplies of 

wer companies. He therefore desired to ask the 
author why, if a number of gas engines would parallel | 
with one another they would not él with a 
system in which the current was produced. by steam 
turbo-alternators. At the station he had in mind it 
was decided to have the alternating current of the 
same frequency as that delivered by the power supply 
company, so that the current could be either bought 
or sold; but it had been discovered that whilst it 
was quite easy to buy current, it was impossible to 
sell any, because it would not parallel with the power 
supply company’s.current. Had it been known in the 
first instance that paralleling with large gas engines 
was not possible, he thought in all probability a 
direct-current installation would have been installed 
instead of an alternating-current installation. Many 
of the advantages of coupling up to a power supply 
company fell to the ground if a steel works power 
station could not parallel with an outside supply 
company, and if that was so it was a strong argument 
in favour of generating direct current at the steel 
works power station. 

Lieut.-Colonel D. Selby-Bigge said the author had 
drawn a very accurate and evenly balanced com- 
parison as between continuous and alternating current, 
The statement was made that direct current, at any 
rate, did not lend itself to cheap transmission of power 
over long distances. That statement was quite correct 
so far as ordinary direct current was concerned, but 
there was another form of direct. current. of which 
not. very much. was heard in this country, but which 
had been applied in other countries, namely, the 
high-tension direct-current system, better known as 
the Thury system. He had taken great interest: in 
that. development, and some years ago he applied 
it for the first time to motors with very variable 
speeds, i.e., to the main winding motors in coal mines 
and in iron ore mines, That systeta was applied some 
years ago in Ayrshire and also in Spain, and its 
suecess had proved. very encouraging. He had often 
wondered whether it would be. possible to apply. it 
to reversing rolling mills. It was possible that. diffi- 
culties existed from a constructional point of view, 
but that was a matter for the makers to decide. 
Certainly as regarded variations of speed, so far as 

indi was concerned, it had proved most satis- 
factory and had given no trouble over a period of 
nearly nine years constant operation. He mentioned 
it in ease it was thought worthy of consideration for 
application to reversing rolling mill. motors. The 
author had drawn a very accurate picture of the 
problems of power supply companies in their relation 
to large steel works having abundant waste assets 
of their own. He had always held that works having 
a large amount of surplus power from gas or other- 
wise, could better utilise it themselves than by pur- 
chasing power, even at a very cheap rate, from a 
power supply company. 

Mr. W. F. Beardshaw gave particulars of an elec- 
trical installation in a small bar mill. After taking 
the best advice to be obtained in the country, it was 
arranged that a plant should be made to suit the 
motor, and his firm had had no reason to regret 
following that advice. He desired, however, to cast 
a doubt upon the author’s opinion that in sheet mills 
it was ‘cheaper to drive hot mills by steam than by 
electricity. There were several sheet mills running 
in Sheffield, not in his own works, and the managing 
director of one Jarge concern had placed before him 
statistics for the past two years’ working, which had 
convinced him that it was cheaper to run such mills 
electrically than by steam. 

Mr. Alfred’ Hutchinson: congratulated the author 
on the ability and conciseness with which he. had 
drawn up his interesting paper. Most of the members 
were “becoming convinced that the electrical drive 
for mills had come to stay, and it was very useful at 
the present period, when people were considering 
what they should do, that they should have exact 
information which members like the author; who had 
been engaged on the work since its conception, were 
able to give them. He agreed with Mr. Crowe that 
the advantages of direct-current as set out) by the 
author were undoubtedly correct, and the question 
naturally arose how it came about that any of the 
members were.so foolish as to put in. three-phase 
supply. They knew perfectly well that,for the driving 
of a mill. motor direct. current was undoubtedly the 
only., system that should be adopted, but it was 
necessary. to decide whether the,main power of the 
work should be three-phase or direct. It seemed wise 
to have some sort of a standby, and the power com- 
panies presented the best. means of insurance against 
any possible stoppage due to failures during the earlier 
periods of power development, for which he recom- 
mended the use of.gas engines. The author was 
quite right in saying that an endeavour should be 
made to avoid linking up with power companies 
wherever that. was possible. Not until the whole 
available waste heat of any district, like the Cleve- 
land district, had been converted into power by some 
such combination of companies working together, as 
Mr. Talbot suggested at one of the recent meetings, 
was there any real excuse for bringing in the power 
companies... Supply authorities paid only something 
like .06d. for current for which they charged anything 
from .5d. to 1d., so there did not seem to be much 
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real business in the transaction. In addition to the 
proposal made by Mr, Talbot, he suggested that where 
there were fifty blast-furnaces in a district and power 
was generated by means of gas engines, until all the 
waste gas from the blast-furnaces had been used up 
‘—as the power companies had not much use for power 
at the week-ends—some means should be devised 
by themselves for using up waste week-end energy. 
He suggested that there was a future for the pro- 
duction of nitrates by electrolytic action, at any rate 
over the week-ends, and he hoped at some time to be 
able to develop that means of using up waste energy 
at those times. 

Mr. Edward Crowe was able to say from his own 
experience that there was no question as to the 
superiority of direct over alternating current in all 
cases where rapid reversal and considerable variation 
in speed were required. He considered that direct 
current was essential in cases where machinery had 
to be brought to rest promptly in an exact position, 
such as screw-down gear for plate rolls, cranes, and 
in a lesser degree for roller gear. The author had 
made a statement to the effect that it would be 
cheaper to drive sheet mills by direct-current motors 
than by steam engines. He did not know whether 
that statement ought not to be qualified by adding 
that it depended on the price which had to be paid 
for the current. If the current was generated from 
waste heat, it would undoubtedly be ‘very’ much 
cheaper, but it was a question whether it would be 
cheaper if it was necessary to use current derived from 
coal-fired boilers. He would certainly say that it 
would not be cheaper if the power had to be bought 
from a power supply authority. He entirely agreed 
with the author’s remarks as to the inadvisability of 
linking up with power supply authorities. 

Mr. C. A. Ablett, in reply, expressed’ regret that 
nobody who was connected with a power supply 
authority had attended the meeting to challenge his 
statement. It must therefore be taken that the power 
supply authorities were in agreement that there was 
no advantage in a steel works being connected with 
their system. That led to rather a wide question. 
If it was admitted by the power supply authorities 
that there was no advantage in steel works being 
connected to their systems, how would steel works 
stand with the new super-power stations? Mr. 
Clarke had mentioned the question of conversion 
from three-phase to direct current. It was hoped 
that some developments in that direction might be 
seen which were not only sound technically, but also 
commercially feasible. Mr. Crowe had raised a very 
interesting point in connection with parallel running. 
He had asked if there was any reason why gas engines 
which would run properly together in parallel should 
not run in parallel with a power supply system which 
had nothing else but turbo-generators. He thought 
the only possible reason was that the connecting line 
between the gas engines and the power-house of the 
supply company was-unsuitable. He thought parallel 
running would be found to be possible when the line 
was made suitable. Other speakers had raised an 
interesting point in connection with works which 
were chiefly blast-furnaces and works which were not 
heat producers but heat) consumers. It would 
naturally be of great advantage to such works to link 
up, but why should not they do that themselves ? 
Why should they deal with a third party in the 
matter ? The third party might, of course, be a small 
syndicate or power company of which the works 
themselves were the proprietors, and that would have 
certain advantages. Mr. Hutchinson had raised the 
question of week-end power. The element of week- 
end power was a very valuable asset to all works and 
should not be allowed to go to waste. The problem 
of how it could be used was so wide that. he felt he 
could not bring it within the scope of the paper, but 
he hoped it would be thoroughly discussed before a 
meeting of the Institute in the near future. 

Papers were then presented on “Slag Conditions 
in Open-hearth Basie Steel-making Practice,’ by 
Mr. Jno. F. Wilson, and * The Reduction of Silicon 
from the Slag in the Acid Open-hearth Process,’ by 
Messrs. B. Yaneske and G. A. Wood, of which abstracts 
are given below :— 


Stae ConDITIONS IN OPEN-HEARTH Basic STEEL- 
MAKING PRACTICE. 


The author commenced by saying that basic open- 
hearth slag might be looked upon as the purifying 
medium in which certain impurities of the ‘raw 
materials are collected. Tt could also, to some éxtent, 
be considered as a nuisance ; but its uses were many, 
and it could not be dispensed with. The output and 
type of slag made would, to a great extent, decide 
the output and quality of the steel produced. “A’study 
of the process from the point of view of the slag’made 
should therefore cover much useful ground. In the 
fluid state, he said, slags could not contain any “‘ free 
acids” or ‘“‘ free bases,” and could be viewed ‘asa 
solution of different chemical compounds in’ one 
another. To say that a certain slag, after allowing 
so much of its various constituents for fluxing, 
contains so much “free” acid’ or base, ‘was in- 
accurate. ‘“‘ Free acids” or “free bases ’’ by’ them- 
selves demanded, he added, higher temperatures to 
bring them to a molten condition than was’ usually 
attained by steel furnace slag. 

Much useful information could, he continued; be 
obtained by the study of slags in solidified form, and 














much research-work was still required in that direc- 
tion. It must not be lost sight of, however, that the 
composition of the slag in the molten state was of the 
most direct interest to the manufacturer, as it could 
be studied ag a whole as well as in detail. Composi- 
tion by formula could be usefully applied according 
to the law of definite proportion, and there was 
reason to believe that certain chemical activities did 
occur in slags when the composition varied from that 
indicated by certain formula. 


Composition or Staes, 


All tend to balance themselves and become chemically 
inert. “ampbell * states: ‘There is an automatic 
adjustment to a fixed status which is one of the most wonderful 
phenomona of chemical physics: The only explanation T can 
offer is that it is an instance of the general law that all forecs 
tend to work along the lines of least resistance, which, bei 
inte for this case, means that a slag will combine wit 
anything that promotes fusibility.”. By ideal viscosity is neant 
the degree at which the slag would, in actual furnace practice, 
be described as between a“ thick * and a “thin” slag; the 
actual consistency may be judged as about that of cream. 
When a molten slag departs from its ideal condition of viscosity 
certain reactions take place, the influence of which is to bring 
the condition of the dug back again to the ideal point; for 
purposes of identification and simplicity the torm used for this 
Influence will be “‘ balancing reactions.” If, for instance, the 
viscosity of a slag be lower than the ideal degreo, #.e., a “‘ thin” 
slag, the balancing reactions will, given tant t ture. 
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carbon oxidation gives a strongly endothermic reaction, and 
— — with an absorption of heat, and this reaction 
is limited to bighor seepnevetnres in steel conking. 

Given the required oxygen available for the oxidation of the 
carbon, the speed of carbon reduction will be in proportion to 
the speed of the transmission of ‘heat from the flame 
to the metal. The eens speed of production will therefore 
be obtained by) igh flame temperature, (2) low depth of 
slag cover, and (3) low degree of slag viscosity. 


The questions of the influence of slag volume and 
viscosity on the working temperature of the furnace 
and of the influence of slag on the banks of the furnace 
were also dealt with. 


Tue Repuction or SmIcoN FROM THE SLAG IN Tir 
Acip OPEN-HEARTH PROCESS. 


It frequently»oceurs, that the percentage of silicon found in 
finished § steel Viedw by ‘the acid open-hearth s3 is much 
higher than is required in the specification, although only the 
same weights of finishing materials have been added which 
normally yield the desired amount of silicon. In such cases the 
silicon present in the steel may be much more than is known 
to have been added) by the finishing materials after allowing 
for the usual residual silicon in the metal previous to their 
addition. ‘This result points conclusively to the fact that there 
must have been more than the usual amount of residual silicon 
in tho netal, and therefore that either this element has never 
been satisfactorily eliminated during the working of the charge, 
or that after being eliminated it has passed back into the meta! 
as the rosult of reduction from the slag. Tt is well known that 





so change the composition that at the prevailing temp 
the viscosity of the slag will be brought to the ideal degree. 

If the viscosity of the slag be higher than the ideal degree, 
t.e., a “thick” slag, the balancing reactions, given constant 
temperature, will so change the slag composition that at the 
pecvailing temperature the viscosity of the slag will again be 

ronert to the ideal degree. The change in slag composition 
will brought about by making such oxides as those of iron, 
manganese, and phosphorus pass from the metal into the slag. 
so as to give a more easily fusible slag Provided that the 
temiperature remains constant, and not too high, chemical 
action with ‘the’ furnace banks will be nil. In actual furnace 
jon it is customary to assist this balancing reaction by 
the addition to the slag of such materials as iron scale, man- 
agent ary ores, or fluorspar. The tendency of a “ thick ” sla, 
aetual practice is to give increased slag tem ture an 
therefore lower viscosity, and iron oxides are not brought into 
the slag from the metal if carbon be t he infi 
of temperature on the inert condition of a slag can be taken in 
conjunction with the influence of viscosity, as any increase 
in temperature imparts greater fluidity to the slag, and, vire 
versé, auy decrease in temperature gives a more viscous slag. 
With the subsequent influence of the balancing reactions already 
referred to, the outcome need not for the moment be further 





enlarged upon. 

The subject of slag composition will now be dealt with under 
the three separate headi namely (1) silicate slags, (2) phos- 
phate slags, (3) tapping slags. The method by which the 
molecular composition is calculated is based on the respective 
amounts of acid and basic oxygen present. in the slags, the basic 
compounds all being considered as RO bases, The presence of 
the sesquioxides, alumina and ferric. oxide, affect the calculation 
but: little, particularly as average steel furnace slags contain 
but small proportions of such compounds. 

Smicate Sracs. 

General Notes.—The first slag to be formed im basie open- 
hearth practice is highly silicious, and constitutes the lowest 
eritical viscosity tem ture slag that is possible frow the 
materials available. Such slags can be divided into two distinct 
types, and for T of differentiation niay be classed ns 
follows: (1) The Olivine type, (2) the Mellilite type. Which 
type of slag will he formed would seem to be regulated by the 
proportion of FeO+MnO+ MgO to the CaO content of the slag, 
after duc allowance has heen made for the formation of lime 

hosphorus and sulphur hme compounds. The junction point 
been given by Juptnert as 
Oxygen in FeO + MnO + MgO _ 9 7 
CaO 





When the proportion is above 0.7 the is of the Olivine type, 
and, chet ion, of the Mellilite —_ The lowest ctitieal 
viscosity temperature slag of the olivine type would seem to 
be well established in actual furnace practice, such a slag being 
purely monosilicate. The lowest critical viscosity temperature 
slag of the mellilite t seems to be more highly acid than the 
other, the composition being between a monosilicate and a 
bisilicate slag, viz. : 
2R,Si0, + IRSiIO,, 

or, taken as a whole, this would be R,Si,0,,. 

After discussing Olivine type slags, Mellilite type 
slags, phosphate slags and tapping slags, the author 
then proceeds to refer to the influence of slag volume. 
He shows that— 


the lowest of slag possible to work with will give the best 
working conditions with regard to : (1) Rapid heat transmission 
from flame to metal: (2) low blanketting effect ; (3) low slag- 
surface The effect of these three items on steel 
furnace practice is im) t, and the amount of slag carried 
in the furnace is worthy of every consideration. Undoubtedly 
the amount usually carried is more than the minimum amount 
necessary ; it even often pays to reduce the small quantities 
usually present in acid open-hearth practice. 

The degree of slag removal, the period at which it is removed, 
and the time taken to remove it, are important factors, and 
may more than coun the increased working speed to 
‘be obtained by using a smaller volume of slag. 

The soundness of the finished steel, apart from slag com- 
position, and the presence of such elements as carbon, silicon, 
sulphur, phosphorus, and manganese in the metal, will depend 
greatly upon the temperature and the degree of deoxidation 
of the steel before tapping. The higher the metal temperature 
the grpeter, is the affinity of the carbon in it for oxygen; but 
sh the volume or viscosity of the slag be such as to increase 
the blanketting effect, the result will be to restrain the carbon 
reaction and retain oxygen in combination with the steel. 
The lower the volume and viscosity, of the slag on the metal 
surface, the ireater will be the purity of the eteel with 
to oxygen. oxidation of the silicon, phosphorus, and man- 
ganese from the iron gives th i cti and all these 
reactions more Bas toe demer esp asad and we 
periods of the ‘charge, iven the requi oxy; or the 
oxidation of these bedi, the condition of the weg will have 
no direct influence on these reactions taking place: indirectly 
the volume and viscosity of the slag will have some infiuence 
owing to. their effect on the conduction of heat from the flame 
to the metal bath. The heat raising effect: of these reactions 
is, however, progressive, and this influence should not be of any 
great im ce. On the other hand, the volume and viscosity 
of the y preety. influences the endothermic and high tem- 
P t earbon cti is influence is one of the most 
important ‘in steel-making, and is one of the chief factors in 
deciding the efficiency of any steel furnace practice. As stated, 


ng “* Manufact f Iron and Steel, Basic Open- 
Heasth Process,” Section KL A. 
t Journal of the Iron aud Steel Institute, 1900, No. TL. p. 293. 











such reduction of silicon from the slag does at times take place 
as a result of the bath having been allowed to remain for too 
long a period at a very high temperature without the addition 
of ore or lime, so that a highly siliceous slag is formed. In the 
asc it has heen gonerally hold that the reduction of the silicon 
is effected by the carbon in the bath ding to the equati 
SiO, + 20 = Si + 200, 
If this view were correct then there should be a loss of 0.06 per 
cent. of carbon from the metal for each ap of 0.07 per cent. 
of silicon. The authors show that no such great loss of carbon 
occurs, and that generally when an abnormal amount of silicon 
is found in the finished steel the loss of carbon is less than usual. 
As a typical example of several tests made by the authors, we 
quote the following particulars of a certain charge, the finished 
steel from which showed excessive silicon :— 
Carbon. Silicon. 








Composition of bath .. .. .. 0.44 .. 0.088 
Added by finishing materials .. 0.183 .. 0.301 
Total as calculated. .. .. .- 0.623... 9.389 
Composition of finished steel. .. 9.595 .. 0.536 
Loss ofcarbon .. .. =. +» 0,028... -— 

Gain of silicon.  .. 44 +e ne — «« 0.147 


The paper advances reasons for believing that it is the iron 
and not the carbon that effects the reduction of the silicon in 
the slag, the reaction froceeding in accordance with the 


equation : 
SiO, + Fe = FeSi + 20,. 


The authors thus believe that. a silicide of iron is formed. They 
disagree with Dr. McCance, who recently suggested that the 
reduction of the silica might be effec by the iron by the 
formation of ferrous oxide in accordance with the equation 


SiO, + 2Fe = Si + 2FcO. 


Professor McWilliam welcomed the bringing in of 
further experiments by the younger members on the 
acid open-hearth as well as on basic open-hearth 
practice. The work that might be done was still very 
great, and he hoped that the authors would continue 
their investigation. One point that Dr. Hatfield and 
he had insisted upon was that the reduction of silicon 
in the steel was governed by the composition of the 
slag and that the question of temperature was a 
very subsidiary matter.. It was very pleasant to 
find that the younger workers on the subject had come 
to that conclusion after many vears, when Dr. Hatfield 
and he had found it so difficult to make converts. 
They had applied their research in practice with very 
helpful results to themselves, and very valuable 
financial results to those who hed embarked capital. 
They were still continuing the experiments, and they 
were being led more and more to the conclusion that 
it was a question of the composition of the slag. 

Dr. W. H. Hatfield congratulated the authors on 
the way in which they had carried out the work, and 
upon the firm stand they had taken in considering 
the theoretical side of the matter. He quite agreed 
with them that anyone who was really weighing up 
the amounts of silicon which were coming into the 
metal and the carbon which was going out in any 
charges found that the reduction could not be carbon 
into silica. That seemed to him perfectly clear, and 
he thought that their suggestion that the reaction 
took place between the iron and the silica with the 
formation of silicide of iron was quite a possible one. 
He thought, however, that they would readily admit 
that they had not actually demonstrated that to be 
so yet ; it was merely a theory, and he would suggest 
that it might be put to the test in the laboratory 
with the electric furnace. He would remind the 
authors that there was another problem awaiting 
solution in the acid Siemens process which would 
probably be found to have.a bearing upon that. under 
diseussion. If tapping samples were taken in the 
acid Siemens furnace throughout the charge, such 
anomalies were met with in carbon content as that 
the carbon content “hung, up” perhaps for half an 
hour or three-quarters of an hour+the same carbon 
content—and then suddenly ““ banged” down, There 
was some curious reaction going on there, of which 
he had personally never been able to provide a satis- 
factory explanation, and he would be very interested 
to know if the authors had been able to do so. Op 
the face of it, it might. be that the changes in com 
position and in temperature might for the moment Le 
facilitating that reduction of the slag by iron or some 
analogous chemical reaction. to the production of the 
earbon. If the authors had any information on that 
subject, he would be very glad to hear it. 

Mr. Whiteley said Mr, Wilson was dealing with a 
subject upon which, in spite of much that had been 
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written, the members were still in comparative ignor- 
ance, and although the paper! contained several’ good 
points and the author had done a great deal of work, 
the net result, to his mind, was to leave the members 
pretty much where they were. There were three 
possible ways in which the iron content in the slag 
could increase. There might’ be iron oxide given off 
from the metal itself entering the slag; but he did 
not think that took place to any extent in the basic 
process. Then there was the action of the metallic 
globules in the slag. As they rose to the surface of 
the slag they might become oxidised, and ferrous 
oxide might be formed in that manner. In the acid 
process during the boil there was about 5 per cent, 
of metallic iron in the slag held in that way in sus- 
pension, and in spite of that the iron oxide fell in the 
slag. In the basic process, as far as he could ascer- 
tain, there was not one-half per cent. There was 
very little metallic iron held in s 


slag in the basic process. The only time he had seen | , 
any quantity was when pig iron had been added, and. 
there was a big boil, In that case there was some metal 
in the slag. Under ordinary conditions, 

there was about half per cent. That would 


xp ee 


yould not 
in the basic 
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equation + Fe 
= 3¥e0. ‘That was the resetion talking: place. In 
the acid process the slag was a silicate slag, and the 
iron oxide was most difficult to oxidise and most 
difficult to reduce when it was combined with silica, 
with the result that probably there was 30 per cent. 
of FeO in the slag and only .2 per cent. of Fe,O 
In the basic process there might be 8 per cent. Feo 
and 2 per cent. of Fe,0,, and that was the reason why 
it was that the iron content of the basic slag either 
kept constant or increased, which was due to that 
comparatively large amount of Fe,O, in the basic 
slag. The iron united with it in that form. Why it 
was that the ferric oxide should be so much higher 
in proportion in the basic slag was difficult to say. 
His view was that the ferrous oxide was virtually 
free and the gases could combine with it, whereas in 
the acid. process the ferrous oxide was combined with 
the silica and it was most difficult to oxidise and most 
difficult to reduce. 

Mr. E. H. Saniter confessed that the paper by Mr. 
Yaneske and Mr. Wood had disturbed opinions he 
had held for a number of years. With reference to 
what Mr. Whiteley had said, that whereas in the acid 
furnace the iron was gradually reduced while in the 
basic it was increased, the latter state of things. was 
not @ normal condition. {In his opinion it was a 
question of the chemical composition of the slag, or 
rather of the steel bath which governed the action of 
the oxide of iron in the furnace. 

Mr. Halimond said that the silicates in the: basic 
slags were of extreme complexity, and there was an 
ample field for fresh investigation. He personally 
was very doubtful about the mineral constitution of 
the basic slags, but the acid slags had proved rela- 
tively simple. It was generally assumed that the 
compounds present in the fused slags were those which 
erystallised out on cooling, but they were not com- 
pounds in the chemical sense, but only solid solutions 
of two or more compounds together in the crystals. 
He had an opportunity a few months ago of obtain- 
ing samples from the banks of North-East Coast 
basic furnaces and had been able to identify the 
minerals present. His view was that there had been 
@ grain growth of the dolomite, which was simply 
a mixture of lime and magnesia in crystalline form. 
The slag at the surface had attacked the lime and 
removed it, leaving behind magnesia, so that. prac- 
tically the resistant element in the basic hearth was 
the magnesia. 

The President said he had been making experi- 
ments during the past few weeks in connection with 
Mr. Hanson, of Messrs. Bell Brothers. They had 
taken the most siliceous, ~open-hearth~ slag, and 
had put about 10 per cent. extra silicate into it, Then 
they had put it into a silicate pot and heated it 
with electro-iron to a temperature of 1650 deg: C. 
They had melted that iron down and had obtained a 
beautiful button, but they had not got any silicon 
in the iron. That was only one experiment. He did 
not for a moment say that iron did not reduce: silica 
if one gave it time enough, and if it were submitted to 
a temperature higher than 1650 deg. Cent., but he gave 
the result of the experiment for what it was worth. » It 
was only necessary to have a pure iron, with 
silica or a very siliceous slag—but no carbon. 
On heating those things together for along time one 
would be able to determine exactly whether or not 
the iron did actually attack the silicon. He did not 
say it did not; if it did, the attack was not very 
fierce and did not oceur at a very great rate. 

Mr. W. E. Hughes then read a paper, entitled 


“t Somz Derects In EtecTRO-DEPOSITED Iron.” 


The @onclusions from the experiments and observations+-so 
far a8 they have been'at present taken—are :— 
(1) That électrolytic iron is liable to. suffer from a, number. 
of eafnete mp may render its use fengarene and mane it 
itable for engineeri purposes without separate heat 
tromtaneing: Wr ; 
(2) That these defects arise from causes which can be largely 








ion with the | deposi 





duct of the depositi 





eliminated by efficient control and 


(3) That: electrolytic iron!is often far from being the pure: 
pease it 1s usually considered to he, and, consequently, cannot 

taken os for the starting point of research work. 

(4) That electrolytic iron is not necessarily hard or brittle. 
It is usually assumed to be hard. It may indeed beso. Whether 
the hardnéss, where it scenrs, is due, in fact, to included hy 
requires to be positively established. ‘The present investigation 


has not been taken far enough to justify a definite opinion, but | aga 


it has proceeded so far that it can be definitely said that the 
often expressed opinion that hardness is due to included 
hydrogen is subject to question. 

_ Several of the statements nade above might be construed as 
implying that electrolytic iron is useless for several of the 
purposes to which it has boen put—especially of late—as, for 
example, in the “ building up ” of worn parts of guns and aero- 
planes. Any such deduction would be erroneous. On_ the 


contrary, it is believed that electro-deposited icon could be 


used with advantage to a much greater extent than it is at the 


_ time, and a sa of material and expense 
Pogt Spek 0 STR a 


3 ’ interesti 
confirmed many of the observations of the author. 
On polishing there appeared two dark lines, corre- 
sponding to what the author described as “‘ quasi 
cracks,” parallel to the surface on which the iron was 
deposited. ‘They constituted planes of extreme weak- 
ness, and fracture was readily effected along them, 
the fractured surfaces’ having’a ‘dull grey appearance 
and being probably impregnated with hydrated iron 
oxide.* On the outer sides of the two dark lines there 
were layers 0.005in. and @.0025in. of what. appeared 
to be practically amorphous iron. On polishing; those 
lines stood out in relief, proving them to be harder 
than the contiguous metal. On bending, the: speci- 
mens fractured without deflection. With the excep- 
tion of those layers, the remainder was exceedingly 
tough and malleable. The hardness of the central 
portions of the iron away from the quasi cracks was 
variable. The middle portion had a Brinell hardness 
of 100, while the two outer parts were softer, or about 
80. After strong etching with nitric acid of 10 per 
cent. strength, the acid penetrated the dark seams, 
and in time complete separation was effected, proving 
either that the dark seams were very porous or that 
they were the more soluble, There was also revealed 
the fact that the structure of the other portions was 
most variable. On heating a longitudinal strip to 
1000 deg. Cent. at one end for one hour, the whole 
of the structure was changed and very large crystals 
appeared up to the point where the temperature was 
860 deg. Cent., as compared with the critical point 
Ac3 of 920 deg. Cent. in pure iron. The original dark 
lines, however, were more or less dissolved away. 
Below 860 deg. Cent. and down to the point where 
the temperature was 620 deg. Cent., the original 
radial structure, was changed , to , one, of Some 
crystals, but the size of the crystals varied in the cross 
section, which suggested variation inthe composition. 
Below 620 deg. Cent. the original structure persisted. 
The hardness at the end heated to above 860 deg. 
Cent. was as low as 48. In the intermediate areas 
it varied between 48 and 54, but at 600 deg. Cent. 
and below it had not changed. The central portion 
was, however, throughout slightly harder than the 
portions on each side. The brittle layers developed 
large crystals between 860 deg. and 730 deg. He had 
not detected pinholes or any more than a slight 
amount of non-metallic inclusion. His observations 
had practically confirmed those of the author in 
other respects. 

Mr. W. E. Hughes, in a short reply, said all that 
he had done was to study the eleetro-deposited part 
of the metal, rather for commercial than scientific 
purposes, but, having come across the defects he 
had mentioned, he thought it was. well to point them 
out, seeing that there was considerable variation in 
the critical points and other physical constants which 
were obtained when using the iron. Personally, from 
what he could gather from the literature and from 
the effect of impurities upon iron in general, he 
believed it was largely a matter of the impurities 
which the iron contained; a fact which, as had 
recently been pointed out, had scarcely been suffi- 
ciently realised by those who had investigated the 
properties of the iron. 

Dr. Thomas Baker and Mr. Thomas F. Russell 
then presented 


“A Note on ‘Tue Batt Tzst,’” 


This paper with a, brief. s of, the investigations 
into the Bane hardness test made hy Laver, Kurth, Moore, 
Schneider, Mdwards and Willis. Meyer, ‘as’ is ‘well’ kiown, 
established the fact that the load-cn the ball and. the diameter 
of the impression made in, the metal are connected by the 
equation L = ad", the coefficients a and n varying for any one 
material with the size of the ball used. ' In 1918 one of the authors 
of thé’ present paper showed that the load on the ball was con- 
nected with! the calculated volume jof, the, indentation. by, the 
relation L. = 6 V™. The. authors,demonstrate that these two 
equations are simultaneously correct by substituting the values 
of a, b, n and m, derived ‘from’ ten differen t sriments, and 
showing that they lead to the voltime of the indentation, bei 
expressible as proportional to, approximately, the fourth power 


of the diameter of the indentation, a result which is substan- 
ially correct mathematically, if the diameters of tle indenta- 
tions are of the usual order of 2mm,'to 5mm. The object of 
the authors’ investigations was to ascertain the significance of 
the constants a, b, n and m, and to correlate any variations in 
them with changes in other physical age roe of the material 
under investigation. For this p », four specimens of steel 
were strained in tension to varying above the yield point, 
and after being allowed to rest for twenty-four hours, were 
in strained, each to a point above the new yield point pro- 
duced by the first straining. The four specimens, together with 
a piece of the same steel which had not been vtrained, were 
then milled down to the axial plane, and, on each, ball impres- 
sions at loads of 500, 1000, 2000 and 3000 kilos. were made down 
the centre line. In the case of the unstrained specimen, the 
500 kilos. load indicated a “Bi number of 114, and the 
3000 kilos. load a Brinell number of 134. For the other speci- 
mens, the Brinell number under the 500 kilos. load rose in keeping 
i degree to which the i had initially been strainod, 
10 ) kilos. and the 3000 kilos. Brinell 

jeer Fp and less. It is then shown that the two 
ferred to above ; ; eh sp tomcevinatnyeas agp 


of ; increases, so do the 


fue 2 and m the value 0.5. It is therefore 
n_or.m is found for any given piece 

eresult as being applicable 
ively, the 
the material 
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ing and considerably extending earlier work. Although 
the authors referred to Meyer’s investigations as being 
well known, he did not think they had had the recog- 
nition they deserved. The authors were all the more 
to be thanked for again bringing that ‘work forward 
and summarising its main conclusions. It was 
obvious that if the Meyer formula held good, as was 
abundantly proved by the results given in the paper 
and by several ious workers, a formula of the 
type of that given by Benedicks could not be true, 
since it applied the same correction to all materials, 
whereas with variations ‘in’ Meyer's constant the 
disturbing effect of variation of le of impression 
was. different for different materi Tt was dis- 
tressing to find that: nothing better than the inaccurate 
Benedicks formula was given in such ‘deservedly 
popular and widely used books as Morley’s “‘ Strength 
of Materials’? and Rosenhain’s “Introduction to 
Physical Metallurgy,” although Meyer’s work was 
published in 1908. The failure of the Benedicks 
formula to agree with numerous experimental results 
and the confirmation given by those results of the 
truth of Meyer’s conclusions were indicated in his— 
Dr. Moore’s—paper of 1909, to which the authors had 
referred. In the appendix on. page 13 the authors’ 
conclusions were entirely in accordance with the tacts 
observed in a long experience in the speaker’s own 
laboratory, and indeed followed from the laws esta- 
blished by Meyer. For practical purposes, when it 
was a question of using balls of ‘different diameter, 
the rule might be put very simply. All that was 
necessary in order to obtain comparable results with 
balls of different diameter was that the respective 
loads should be rtional to the square of the 
diameter of the ball. For example, a load of 30 kilos. 
with a ball of 1 mm, diameter gave th same hardness 
number as 3000 kilos. with a ball of 10 mm. diameter 
or 750 kilos. with a 5 mm, ball. 

Mr. J. C. Humfrey drew attention to a point men- 
tioned. in the appendix, i.e., the use of very small 
diameter balls in taking Brinell impressions. He 
desired to confirm the great usefulness of small Brinell 
impressions. The accuracy that could be obtained 
when reading the diameter of the impression with a 
micrometer eye-piece of about 100 diameters was quite 
equal to, the reading of the ordinary Brinell impression 
with a reading microscope, and he had found it of the 
utmost,.use, in investigation and a point might be 
made of it, The development of the smal! ball was 
particularly interesting, and he had found it most 
useful in experimental work, 

Dr. Baker agreed with what had been said by Dr. 
Moore. His remarks with regard to Benedicks’ 
formula were quite correct, and it was high time that 
that formula was scrapped ; it, was of no value and only 
led to serious. trouble... Mr.. Humfrey* had borne 
evidence to the value of the small Brinell impressions 
and he quite concurred. with him.,, By, using. the small 
impressions and magnifying them. suitably with a 
microscope as good results. could be obtained as if one 
used the full-sized machine in the ordinary way, with 
the further advantage, that, if necessary, a Brinell 
impression could. be taken on the balance wheel of 
watch without seriously,.damaging the wheel, , In 
that lay the advantage of the use of small balls. 
Small thin tubes, wires, and materials of that char- 
acter, which were. outside,the of the ordinary 
Brinell machine, were easily bro within its range 
by the use of machines using very small balls, and if at 
the same time care was taken to use the relation set 
out in the first part of the appendix valves would be 
obtained for the hardness, number’ which were ‘in 
agreement with those which would have been obtained 
by the use of a standard machine with a standard size 
ball and with standard load. The last part of the 
appendix was @ matter which he did not think was 
always borne in mind when using the method as set 
out, and that was that, by taking @ ball between two — 





plates of metal and using @ static load, it was possible 
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NORTH-EASTERN RAILWAY—THREECYLINDER FAST-GOODS LOCOMOTIVE 


SIR VINCENT lu RAVEN, M. INST..0.E., DARLINGTON, ENGINEER 













to get Brinell numbers such as were set forth in the 


paper. 

A paper on “The Distribution of Phosphorus in 
Steel between the Points Acl and Ac3”’ was read. by 
Mr. J. H. Whiteley. The author's summary of the 
paper is as follows :— 


‘PHOSPHORUS IN STEEL.” 


(1) When ordinary hypoeutectoid steel is heated to, and 
maintained’ at, temperatures between the critical points Ae] 
and Ac3, part of the phosphorus contained in they iron diffuses 
into. the adjacent ferrite owing to the fact that, under these 
eonditions, the phosphorus is more soluble in the latter than in 
the former. ith a series of steels in which the phosphorus 
varied ffom 0.006 to 6.12 'per cent., evidence is obeaitied, in 
several ways, proving that it is phosphorus which diffuses out 
of the y-iron, and so gives rise to the etching effects obtained. 
The lowering of the solubility in the y-iron is most probably 
due to the presence of dissolved carbide. 

{2) At temperatures below 650 deg. Cent. phosphorus diffuses 
extremely slowly,in ferrite ; above this temperature the velocit 
gradually ,ingreases, and above 800 deg. Cent. it is quite rapid, 
for a diffusion which requires four hours to complete at 740 dee. 
Cent. is complete in fifteen minutes at 330 deg. Cent. 

(3) The velocity of diffusion of phosphorus in y-iron also 
increases with the temperature in a similar manner, but it is 
never so high as that at which the carbon travels. At or near 
the Ac3 point the speed of diffusion suddenly diminishes. 


(4) By heating steels slowly, through the critical range a | 


eellular structure, is produced which appears to be also due to 
the movement of phosphorus in the y-iron. The lowest tem- 


perature at which this structure is formied depends upon the | 


earbon content of the steel ; with 0.18 per cent. of carbon it was 
about $20 deg. Cent. and with 0.06 por cent, 870 deg. Cent. 

(5) Owing to the fairly rapid rate at which phosphorus diffuses 
in y-iron above 820 deg, Cent., it is possible, by heating sections 
of stecl plates at a temperature just below the Ac3 point, to 
remove completely the excess of phosphorus contained in-the 
micro-ghost-lines included in the areas occupied by the y-iron. 


This treatment does not entirely remove the fines, however, 


for, although not so pronounced as formerly, they can still ‘be 


detected by etching, even, in.samples containing less than) 0.02 | 


per.cent..of phosphorus... Their presence would appear to be 


due, therefore, to the uneven distribution of some ‘cther sub- | 


stance besides phosphorus. 


author whether he had ever separated the individual 
parts that would not be attacked by a reagent, and 
whether, having separated them, he had fotind they 
contained high phosphorus. Professor le Chatelier | 
had stated that the ghost lines were entirely due to 
oxygen and not phosphorus. In his—Dr. Stead’s— 
opinion, although in certain cases they were due to 
phosphorus, there were other elements which produced 
ghost lines, It was, however, too sweeping a state- 
ment to say that ghost lites had nothing to do'wit 
phosphorus. t 
Dr. F. C. Thompson congratulated the author on a | 
paper of excéptional value.’ ‘Not only had ‘the ‘inter- | 
relationship of phosphorus and carbon been placed on | 
an entirely new and perhaps clearer footing than ever | 
before, but the’ author had’ placed in the hands‘ of | 
metallographers 4 unique’ and important instrument | 
for determining something of the previous history of | 
the steel. High phosphorus’ in the ghost lines had | 
nothing whatever to do as far as he could see with the 
formation of the ghosts themselves. 
The last paper taken was on= ‘by Mr. George F. | 
Preston. 
| are 18}in. in diameter by 26in. in stroke. ' All’ three | and. indirect reactions of the protracted war, in the 
cylinders and their valve chests are formed in one | case,of a country;which was not,a belligerent nation, 
casting. The steam chest is common to the three | are |due,) among other e¢auses to the comparative 
cylinders, but the three exhaust chambers are separate | searcity and costliness of coal. and other raw materials, 
up to the foot of the blast, pipe. . The boiler carries a | the rise in. wages.in conjunction, with the reduction 
working pressure of 1801b.. The boiler barrel is | in the length of the daily working shift, high freight 





“PRACTICAL NOTES ON ‘THE DESIGN AND TREAT- 
MENT OF STEET CASTINGS.” 


In this paper Mr. Preston urged closer co-opera- 
tion between.engineers and steel founders with 
the. object of improving the, quality of steel cast- 
ings by a process of modifying designs. He pointed 
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| He advocated the use of chills for hastening the 
| cooling of the heavier parts and recommended cool- 
| ing from a temperature of 770 deg. Cent. in a pre- 
| heated furnace. ‘Mr. Preston emphasised the neces- 
sity for so arranging test bars that. they are typical 
| of the main easting, and gave a number of examples 
| of common designs which are very difficult to execute 
| satisfactorily in cast steel, but could be easily modified 
to make sound castings. 


the author was perfectly right in having a very high 
doubted whether it would ever be possible to get to 


he ever examined were frightfully honeyeombed, and 
they were very commonly put on the market in that 
condition. The outsides were perfect] y good, but when 
they’ were broken up they were honeycombed on the 
inside. That condition of things had almost. entirely 
disappeared, and iti: was possible: now to get good 


castings which would turn up just as if they were 











forged steel. Ph. 
The remaining papers were taken as read and the 


conference terminated with the usual votes of thanks. | 








Three-cylinder Superheater 
Locomotives, N.E.R. 
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The President thought everybody would admit that | 


ideal, and that every maker should produce castings | 
absolutely -sound, not commercially sound, He | 


the very top of the tree of that ideal, but it was always | 
well to have an ideal before one. The first steel castings | 
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3ft. Llin. wide and gives a grate area of 27 square feet. 

In working order the engine weighs 77 tons 14 cwt., 
| of which weight 131,488 Ib, are on the coupled wheels. 
| At 85 per cent. boiler pressure the maximum tractive 
effort is 30,032 Ib., so that the adhesive factor works 
|.out at 4.37. The tender in working order weighs 
| 46 tons 2 ewt. It is of the self-trimming type and has 
| @ capacity for 5§ tons of coal and 4125 gallons of water. 








The Swedish Engineering and 
Shipbuilding Industries. 


Ir is only a short time since the iron and steel 
producers’ in Sweden addressed an application to 
the Government asking for the grant of an increased 
measure of protection against foreign competition 
}in the home market. Yet,'as the Swedish Lron’ and 
Steel Association recently pointed out in its annual 
report for 1919, the imports of ‘iron and steel last 
year only experienced a slight augmentation, and 
| although the inundation of the Swedish market by 
| foreign material that was apprehended had ‘not 





| taken place, the Association stated that the conditions 
| apon which the apprehension was based still, prevailed. 
| Now the engineering, industry, as represented by 
| Sveriges Maskin Industri Forening (Sweden's _Engi- 
| neering Industry Asseciation) has followed the example 
| of the steel makers by asking the Government also 
| to. safeguard. the interests of the engineering works 
| against foreign rivalry in. the domestic’ market by 


We illustrate herewith a new-type of locomotive |-raising the degree of existing protectidn to. 'a:con- 
designed. for fast_ goods traffic by Sir Vincent Raven, | siderable. extent; whilst) in their turn.the private 
| chief mechanical engineer to the North-Eastern Rail- | shipbuilders have advanced a demand. for protection 

| eM These engines were built at the company’s | against, as is alleged, the. unfair corapetition.of the 
The President, in opening the discussion, asked the |. Darlington works and, are known as the 5 3 class. | 


They are of the three-cylinder 4-6-0 type and are fitted | 
with ,Schmidt’s..superheater, system. The cylinders 


Government dockyards in the matter of shipbuilding 
and repair work for private shipowners. All. these 
movements, whieh represent some of the inevitable 
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out ; that the expansion of steel at the recales- 


5ft. 6in. in diameter and 16ft. ‘2%in: long between the | and railway rates, and the influence which ‘a de- 
tube. plates... It is equipped with 102 tubes 2in. in | preciated .currency;.can and does, exercise,,on- the 





cence, point .is, sueh that the expansion between 
690 deg. and, 650. deg. Cent. is about equal to the con- 
traction between. 790 deg. and 710 deg. Cent. The 
result is that eastings of such a form that various parts 
cool unequally may be cracked and rendered useless, 


diameter and 24 superheater. smoke tubes 5}in, in | exports of any country or countries suffering from 
diameter. The total heating surface is 2094 square | this disadvantage and desiring to,.obtain . foreign 
feet, of which amount 166 square feet dre in the fire- | exchange for the payment of raw materials ‘and food 
box .and. .1062 . square ..feet..are. in. the superheater | products. Although no tountries are’ specifically 


elementsand tubes,» The fire-box: is. 9ft. long by! mentioned in the published extracts from, the 
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memorials, presented to the Government of Sweden 
by the iron and steel and engineering industries, there 
is no doubt that the nations concerned are the United 
States, Great Britain, and Germany, 

The memorial of the Engineering Industry Associa- 
tion of Sweden, first asks the. Government to. cause 
a speedy examination to be made of the question 
of the protection of the industry in relation to foreign 
competition, that, is threatened. in the home market. 
Assisted. by lower. costs for coal and other: raw 
materials, and in some cases also. by the conditions 
of foreign exchange, the: Association points out that 
foreign eompetition forms an impending danger 
for the Swedish industry which will: be exposed, to 
serious. difficulties. in many cases unless special 
protection is granted by the State... It is, also con- 
sidered to be specially important that an opportunity 
should be afforded for the acquisition in the cheapest 
manner possible of the raw materials and semi- 
finished products. required by the industry, particu- 
larly iron and steel.’ Apparently this would imply 
a reduction in the import duties, whereas native 
iron and steel makers, as already mentioned, desire 
the duties tobe increased, although it is known. that 
some of them are unable fully and promptly to meet 
the demand for material, for shipbuilding purposes. 
In addition to other. unfavourable circumstances, 
the Engineering Association submits that the industry 
is deprived at present of two-thirds of the Customs’ 
protection which has hitherto prevailed, seeing that 
with the fall in the value of money to about one-third 
of that which existed before the war, the effective 
value of the import duties which have remained, 
without change during, that period, has decreased.to 
a corresponding’extent; In these circumstanees the 
Association, expresses the opinion that if the import 
duties on all éngineéring manufactures dutiable 
according: to weight Were increased by an amount, 
of up to 300,.per..cent., this would imply no real 
advance, but would merely restore the degree of 
protection Whieh the industry enjoyed in 1914. 

The_ case, of private shipbuilding in Sweden, how- 
ever, differ& from those of iron and steel and engin- 
eering, inasmuchas while the latter industries demand 
increased protection from without, the former asks 
to be safegua from within, namely, against the 
State dockyards at Stockholm and Karlskrona. 
In this connection the Shipbuilding Industry Assdeia- 
tion, in the course of a memorial to the Government, 
suggests that if the staff of workmén employed at 
the two yards in question is too large to keep the men 
fully with ordinary naval work, they.should 
be reduted to. such a level as to correspond with the 
requirements in the near future. On the whole the 
Association is of opinion that the work of the Royal 
dockyatds should be limited solely to meeting the 
needs of the naval authorities, and that when these 
requirements diminish, and it is considered necéssary 
to undertake other work in order to keep the men 
together, the yards should in the first place take up 
work for othet Government departments, andvonly 
afterwards deal with work for private account to 
the extent. that is déemed essential. To undertake 
private work, suclr as has already begun, is-to”place’ 
the Royal @ockyards in # false relationship towards 
the private yards, as it creates competition in which 
the one pay is not dependent upon economic laws, 
but rather upon the possibility of being indemnified 
by parliamentary grants for any possible losses. 
Such_rivalry,_ the Association states, is = 
and, instead of being opposed by the State, the private 
yards should be supported in thé interests. of the 
development 6ftheindustry. If, however, the maval 
yards _undertake *fiéw construction or repairwork 
for private shipowners, it is contended that- the 
former should in every case prepare their calculations 
on the same principles which the private yards are 
compelled to follow in making their own estimates ; 
thus the estimates should be based upon the earning 
of actual net profits and of yielding to the State.a 
revenue capable of being used for the reduction of 
taxation. It is also urged that there should be an 
invariable rule for the naval yards.to be) subject, in 
every respect to the prevailing laws for the regulation 
of the length of the working shift, as otherwise a great 
portion of the repair and, dockyard work ;would be 
diverted from the private.to the Royal, dockyards. 
The Association further considers it, to be of great 
importance that the State yards should act, loyally 
in cases. of labour disputes. in the private yards. 
If, however, the Government, as. indications, appear 
to point out, intends to enter into keen competition 
with private shipbuilders, the Association states that 
the consequences jinevitably will be a reduction in 
the power of resistance and remunerativeness of the 
private yards. (In, conclusion, the Government. is 
asked to subject, the points of view’put) forward to 
close examination, and seek to conduct.the Royal 
yards .on loyal jprinciples and. guiding lines which 
will, not threaten to hamper, the development of 
private enterprise. a 
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It is pro to build a light railway from Ford 
Junction station on the Portsmouth line of ‘the London, 
ono arid South Coast Company along the west side of 

1 river, Arun to & point opposite the swing: bridge at 
Littlehampton. 'The: Bri Company owns some docks 
at Little ron the west side of the river, which gave 
‘very valuable service during the war, , 
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Coal. Dust and Fusain. 


Tue fifth bulletin of a series ‘which is issued ‘by the 
Lancashire and’ Cheshire Coal’ Research Association deals 
with coal dust and fusain, and is the result of researches 
which have been conducted under the directorship of 
Mr. F..§. Sinnatt, of the College of:Technology, Man- 
chester, _ It hasbeen prepared by; Messrs...Sinnatt, H. 
Stern, and F. Bayley. .,.The jayestigntion is, incomplete, 
but the Research gimsnciption, hee © ee the procedure 
of publishing results as soon, as t ome of sufficien‘ 
importance, without waiting for the completion of the 
work, which might necessitate very considerable delay. 

Fusain, also known as mother of coal, mineral charcoal, 
suddy parting, andi carbonised wood, is one of the con- 
stituents of coal, and can be roughly separated by physical 
means. There appear to be at least two distinct forms 
of this. substance: the ‘first a hard, compact variety 
which is comparatively rare, whilst the second and more 
common form, which is the subject of this investigation, 
is a soft substance, which may be easily broken by the 
pressure of the fingers.’ In Lancashire coals it is found 
in plates or bands, sometimes in lumps, and ‘frequently 
as a powder distributed over the face of the coal. In 
eértain seams it forms a network oyer the mass of the coal. 
This fusain possesses little cohesive power. . The coal 
fractures. most easi the planes in, which, it occ 
therefore the surfaces of broken coal are oftén, cover 
with a layer of fusain. ‘ aia 

When the fusain is exposed to the air it dries and quickly 
becomes a floceulent powder. The dust blown from coal 
is therefore considerably richer in fusain than tho coal 
itself. This remark, however, does not apply to dust 
obtained by grinding coal. 

Fusain forms a jet black powder, which remains black 
when pulverised very finely, whereas bituminous coal, 
when ground to a similar degree of fineness, frequently 
Yields a powder of a dark mahogany colour. Coal dust 
and fusain dust are distinguishable under the microscope 
owing to the needle-like structure of the particles of the 
latter. Fusain burns slowly, without the formation of 
smoke, and without any evidence of combustion except. 
@ faint _. aromatic odour similar to that of pitch 

ine. is property makes it ‘icularly dangerous, as 
it —— t 





he combustion of finely powdered coal. 

analyses of the various coals and the samples of 
fusain obtained from them are detailed in the bulletin. 
The properties of this substance are of particular import- 
ance on account of its great liability to combustion, and 
because, owing to its propensity readily to become a very 
fine powder, it forms a large portion of the dust occurring 
in coal mines. 

A sample of dust taken from the dust collector attached 
to @ belt-picking room was found to contain 49 per cent. 
of fusain. It may be expleined tt at dust formed by the 
natural fracture of the coal, contains a larger proportion 
of this substance than dust formed by the ordinary 
pulverisation of coal, in which the entire mass of the coal 
is nt, and is therefore more dangerous in respect of 
fire. It follows from this that experiments on coal dust 
made with machine-pulverised coal do not give a true 
ae eae of the conditions prevailing in coal mines, 

ere the dust possesses different properties because of 
its higher fusain content. The researches outlined in 
this bulletin are far from complete, but are sufficient to 
show that the subject is one of great technical importance. 








A Note on the Lubrication of Diesel 
Engines. 


By HAROLD MOORE, M.Sc. Tech. 


Tue Diesel engine is usually provided with a high- 
ure air compressor, which is situated at one.end ofthe 
main shaft. The requirements of the and of the 
¢eOmpréssor, as regards quality and type of lubricating oil, 
differ very considerably, but it is common practice to 
employ the same oil for both purposes in order to-avoid 
complication. The requirements of the engine, which 
consumes the greater part of the oil, are not very stringent, 
most of mineral oil being known to have given 
satisfaction. The conditions existing in the working 
cylinder do not differ very greatly from those existing in 
1 engines of conker tum 


large gas engines and in heavy oi 

the Diesel, type, though, . of.,course, the .presssures .and 
Cinhcretune oe higher. Hence the He er gives the 
best results on one type of internal combustion engine 
should be the most suitable for other types. 

The requirements of the compressor ate, howéver, much 
more exacting.’ Not only are normal lubricating properties 
under the influence of heat and pressure requisite, but there 
is .an. additional property.necessary in. the lubricant, 
namely, that it, must resist, oxidation,. The author drew 
attention savored Yooh ago* to the corrosion. of inter- 
cooler coils used for cooling the compressed air from Diesel 
engine compressors. It was demonstrated that the corro- 
sion of these coils was due to thé action of organic acids— 
chiefly formic’ acid-—which are formed by the oxidation of 
the compressor oil under the influence of compressed’ air 

high temperature. It. was further’ shown that the 
chemistry. of the lubricating oil, indicated its liability. to 
oxidation; The chemical test, known as the determination 
of iodine value was found tobe a, good indication, of the 
liability, of @ lubricating oil, to form acids under the con- 
ditions existing in compressors. Certain thin mineral oils 
of low gravity were found to’ be most’ satisfactory in use, 
and as the compressor is more sensitive to quality of lubri- 
cant than the main cylinder; it: has become common ‘to 
employ: oil primarily chosen) for econipressor use for the 
ers of, = entire engine. 
e oil used for service on the.compressor certainly, gives 
satisfaction when used on the mai Totingers, ie ih is 
robable that it would be more satisfactory, and certainly 
it would be more economical, to separate thi two services 
and supply the’ main ‘¢ylindérs' ‘with a more viscous oil. 
' Compounded Tubricating oils containing small quantities 
of fatty oils are’ known to work more satisfactorily under 
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very severe conditions than oils of purely mineral origin, 
on account of their Sut a of maintaining an oil film, 
and they do not so & cause igubariey deposits on the 
main pistons. ; 

Lubricants origina from asphaltic base crude oils 
have not thitherto been to any great extent for Diesel 
engines, but it is highly probable that this viseous class of 
mineral oil would be well suited for cylinder iubrication, 
particularly if compounded with a. suitable fatty oil. 
Undoubtedly the practice of employing oils chosen for 
their suitability for the compressor for, the lubrication of 
all porn of Diesel engines,is a procedure which, in addition 
to being extravagant, tends to restrict development in the 
design of this type of prime mover. 








The Hooghly and Port of Calcutta. 


In an article based on the report of the Committee 
which was appointed to investigate the condition of the 
Hooghly River, as it affects the Port of Caleutta, Indian 
Engineering ‘points out ‘that’ Major Hirst;who made’ a 
report on the subject in 1916, took @ pessimistic view of 
the conditions: affecting’ the river, when he held that 
deterioration. had. s0/ far,as to be a menace to 
the port, and that, any, artificial measures, to rehabilitate 


the river would. be futile... His views. w-re not.accepted by 


} the Committee, who from evidence available inclined to 


the belief that deterioration and rehabilitation were con- 


stantly fluctuating, ‘and that if any permanent deteriora- 
tion had taken place it would appear to have been very 
gradual. In any case, it is necessary not to calmly accept 
these fluctuations, but to take measures to keep a certain 
rmanent flow down the channels from their respective 
as and also see to it that the tidal reservoir of the 
Hooghly is not allowed to diminish. Dredging at the 
heads “is therefore clearly indicated, supplemented by 
bandals to train the flow within the heads ; and, as com- 
tary to these rations it is necessary to improve 
the situation of the o of the Bhagirathi which draws 
the water from the Ganges to feed the Hooghly. At the 
same time, ing must not be attempted on too 
‘ambitious a scale, as, for instance, to make the rivers 
available for largé boats and river steamers at: all times 
of the year. For such a purpose, a depth of 9ft. of water 
throughout might be necessary—that is, about 19ft. at 
the bar—which would make the stream so considerable 
as to endanger shoaling of the Ganges below the offtake 
to such an extent as to make that river non-navigable 
as far.as Goalundo im the dry season, and even involve 
the risk of one day turning the Ganges itself down the 
Bhagirathi. In any case, the influx of coarse sand through 
the enlarged stream would be so great as seriously to 
affect the tidal area of the Hooghly. It ah —— 
that a erful dredgmg plant be employed to keep open 
the ss nc of the 4 hi and that a better intake 
channel than the s one be selected. Bandalling 
on the same lines as at present should be continued. As 
regards embankments, strict control must be exercised 
on their multiplication, more particularly new railway 
embankments and waterways through them. And as 
;regards canals, since the Upper Ganges canals already 
‘abstract from the -river-during the dry season at least 
20 per cent. of the total discharge, any new schemes of 
irrigation should be carefully considered from the point of 
view of the water left available for the Nadia rivers, which 
feed the Hooghly. The lowering of the level of the Ganges 
at a time when the maintenan nS ree se 
y for an: to enter the heads, tly accounts 
ge | sicait tor the t drying op of the entrances 
in recent years. -Leaying the control of the rivers above 
Nadia to the P.W-D, it is recommended that south of 
Nadia the Port Commissioners take charge and so be in a 
position. to give..sanction, to all structures on the river 
bank, or withhold sanction as the case may require. It 
is further recommended that a Board be constituted by . 
the Government of Bengal to examine all important pro- 
jects whith are likely to restrict the free flow of flood water 
and report to t before such projects are sanc- 
tioned; the members of the Board being the chief engineer, 
Irrigation Department; representatives of the Sanitary 
and - Agricultural Departments,-ef commercial interests 
and of inland-river transport. 








INSTITUTION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


THE forty-seventh annual general meeting of the Insti- 
tution of Municipal and County Engineers will be held at 
the’ Albert’ Institute, Dundee, on; Thursday, Friday! and 
Saturday, June 17th, 18th and 19th next.,..The following 
pro, has been arranged :—On the Thursday there 
will first.of all, at.9.15 a.m., be, a meeting of subscribers 
to:the O Fund in the committee room of the institute, 
Then at 10.15 the annual general meeting will commence. 
After the transaction of formal business the members, 
visitors and delegates will’ te‘ welcomed ‘by Sir William 
Don, Lord Provost of Dundee! Mr. Jas. Thomson ‘will 
then be installéd as president, and) will deliver his presi- 
dential address. The afternoon: session ,will be devoted 
tothe discussion of papers. In the evening, at 7 p-m., 
there will be a reception by. the. Corporation, of Dundee 
in the Victoria Art Galleries, Albert Institute, It will be fol- 
lowed at 7.15 p.m. by a dinner in the Albert , by invita- 
tion of the Dundee Corporation. “On the Friday there will 
be a Council meeting at the Albert Institute at 9 a.m., 
and thereafter a visit willbe paid to Lintrathen water- 
works: Inthe evening/at 7/p.m. there will be areception by 
the President in the Victoria Art Galleries, Albert Institute, 
followed. at 7,15. by,the.cnnual. dinner of the Institution 
in the Albert Hall. » On, the Saturday, there, will be a. visit 
to St. Andrews. . : os 








Tue Oxted 'tunnel of the London, Brighton and South 
Coast: and South-Eastern and Chatham Railways, which is 
1} miles long,.is being re-lined. : As the scaffolding would 
foul two sets cf running lines, only 9 single line bas beeg 
laid in the centre, a> 
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A New Large Gas Engine. 





THE large variety of gas engines employed a decade 
ago for the development. of anything over small 
power has, within recent times, been. narrowed down 
to two distinctive types—the slow-speed tandem 


horizontal design and the high-speed vertical class 


but a new form of engine embodying the best features 
of both classes is now working in the Midlands, and | in the main frame. 
its operation, so far, has been so satisfactory that it 
promises to become a serious competitor with its 


two established rivals. 


The engine in question, which is illustrated by the 
engravings in our Supplement this week, .has been | heads is that 
the subject of a large amount of study on the part 
of the designer—Mr. J. H. Hamilton, of the Premier 

y. We have ourselves noticed | of the end of the radius rod. 
at Sandiacre for a year or so, but 
an opportunity has only recently arrived .of putting 
it to the test of commercial operation.. This oppor- 
tunity was previded by the requirements of the 
power plant of Alfred Hickman, Limited, at whose 
Wolverhampton ironworks we recently saw the new 


Gas Engine Com 
it on the test 


engine at work driving an electric generator. 
The consideration which chiefly guided Mr. Hamil 


| 





ton in designing the new engine was an appreciation | engine. 


“Tne: Encingen” 





| it will be seen that the cylinders are grouped in pairs, 
on opposite sides of, the crank shaft, with a triangular | the removal of the brasses without’ separating ‘tho 
connecting-rod, after the fashion of the old Musgrave | two halves of the big end. 

steam engine, transmitting the motion of the two 
sets of piston-rods to the single crank, The upper | with which the design of the engine has been thought 
ends of the two branches of the connecting-rod have 
gudgeon..pins working in short transverse slides 
in the cross heads, while the right-hand pin also 
;| takes the ends of the radius rods that transmit the 
side thrust of the connecting-rods to anchor pins 
In this way, it will be seen the 
principal forces which, with the normal arrangement 
of crank and crosshead produce a considerable amount 
of friction on the slides, are taken by the linkage, 
and the only side thrust which is put upon the cross- 
produced by the friction of the gudgeon 
pin slides as they make the small movement (about 
one inch) accounted for by the circular movement 


The .arrangement possesses the advantage of re- 
ducing to a minimum the frictional losses involved 
in the conversion of the reciprocating motion of the 
piston to the rotation of the crank, and also gives 
&@ very even turning: moment. The effect of the 

i connecting-rod in this direction is, in fact, 
practically equivalent to setting the cylinder axes at 
an angle of 60 deg., like the familiar motor cycle 


the pin. There is clearance inside the crank’ webs for 


Another detail which indicates the thoroughness 


out is the arrangement of the gudgeon pins. They 
are secured by means of cotter pins and set screws, 
and, as a final precaution against their working out 
endways, cover plates are bolted over each end. 

The line drawing, page 527, shows the arrangement 
of the links at the level of the crossheads, and the 
bearings of the various rods on the’ pins, in plan. 
The radius rods are the two outside members of the 
group, while the pair of rods within them forms the 
upper side of the connecting-rod triangle. The 
gudgeon pins are fixed in the eyes at the ends of the 
two connecting rods, and have bearings for the radius 
rods and the crosshead slipper. The eyes of the 
connecting-rod are provided with cotters to fix the 
gudgeon pin and to ensure that there is no backlash 
at the joints. The anchor pins of the radius rods 
are drilled, and copper lubricating pipes, strapped 
on to the sides of the rods, lead from them to 
the pins and slides. The oil is supplied by a double- 
barrel oscillating pump driven direct off the crank 
shaft, which sucks from a sump in the bottom of 
the crank case. The lubrication of the crank pin 
18 provided for by holes drilled in the crank webs. 
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PREMIER SINGLE-CRANK FOUR-CYLINDER VERTICAL GAS ENGINE" 


of the fact that the purchasers of large gas engines, 
whe are generally blast-furnace or steel works pro- 
prietors, have a distinct bias im favour of com- 
paratively slow-running machinery. It ‘may be 
that they are more tenacious of ‘that love for visible 
reciprocating parts, to which we have referred 
several times recently, than are other classes of engi- 
neers, or it may be thatthe rough usage of a steel 
werks is more readily resisted by the low-speed 
engine: but whatever may be the cause, there is 
no doubt that the ironmasters of this country prefer 
slow-speed gas engines to the more recent high-speed 
vertical type. And this despite the fact that the 
latter engine occupies far less floor space—a very 
valuable characteristic in crowded ironworks. Another 
consideration influencing the design is the reduction 
of manufacturing costs to the lowest possible limit. 
The result of taking all these factors into con- 
sideration is the adoption ‘of a vertical arrangement, 
the four-stroke cycle, a speed of 125 revs. per minute, 
and a single crank for every four cylinders. The 
last-mentioned feature-is-one of the greatest innova- 
tions in the engine, and helps very largely in the 
reduction of its cost as compared with other four- 
cylinder vertical engines, for, with the usual arrange- 
ment the crank shaft is the controlling factor in the 
price of the engine. 
Referring to the sectional line drawings above, 





considerable overload, the movement at this height— 
some 20ft. above the foundation—is barely percept- 


cylinders can be detected. 
One of the peculiar detail features of the engine 
is the big end of the connecting-rod. It. is, of course, 
desirable that the two lines of cylinders should be as 
near together as possible; not’ only to save space, but 
also to reduce the rocking stresses on the bed-plate. 
For this, and several other reasons, a marine type of 
big end is not suitable and the bearing is formed by 
forging claw-like extensions on each of the connecting- 
rods. .These claws. interlace much after the fashion 
of @ man’s fingers when the hands are clasped, as in 
prayer. The result is that.the crank pimis completely 
embraced by the ends of the'two rods, and yet either 
rod can be swung clear of the pin if necessary. The 
two parts are connected by a couple of pins, plainly 
shown in the cross section, which are in shear, and 
thus far less liable to failure than are the bolts of the 
usual type of big end, which, arejin; tension. The 
brasses are made in four parts, with tapered exterior 
faces fitting into conical seatings in the big end and 
'@ gland-like arrangement is‘ used to adjust them to 








ible, and no relative motion between the two top | 


} 





Some indication of the fact. that the stresses are | An entirely separate system is, of course, provided 
confined, within. a comparatively small. part of the | to distribute the heavy oil required for lubricating 
engine may be obtained by a visit to the upper the main pistons. The lubricators for this purpose 
platform. Even when the engine is working at a | have sight feeds which deliver into pump barrels, 


one for each supply pipe.’ The plungers of these 
pumps are lifted by a slow-moving cam and forced 
forward abruptly by strong springs. The lwbricators 
aré in conspicuous positions on the platform round 
the engine; anda glance’on the part of the attendant 
will assure him that any lubricator is working satis- 
factorily. 

A feature of the engine which is no doubt largely 
responsible for its sweet running, is the very thorough 
way ‘in’ which it is water-cooled. ~The cylinder 
castings are of comparatively ‘simple form, as) the 
valve boxes are separate castings bolted on, and the 
water jackets’ can: thus be carried well round ‘the 
cylinders, while the two covers are; of course, cored 
out for water circulation, The middle part of the 
jacket is formed by bolting round the cylinder cast 
iron ‘ mantles,” as shown above. These mantles 
can easily be removed when it is necessary to clean 
out. the jackets... The pistons also are water-cooled, 
and in this respect. the, mew. engine possesses an 
advantage when compared with the high-speed type 
of vertical engine... The water for this purpose is ,car- 
ried through a telescopic joint arrangement alongside 
each pair of piston-rods, and is distributed from a box 
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bolted to the side of the crosshead, which is indicated 
on the drawings on these pages... The exhaust valves 
are also fitted up for water cooling, but the makers 
inform us that after trying one or two types of valve 
they have found one with which water cooling is 
unnecessary. The supply of water to the valves 
had been cut off when we saw the engine running at 
Wolverhampton. 

There is a sep rate valve box for each end of each 
cylinder, and each box contains three valves. The 
exhaust valves are below, with their spindles appear- 
ing through the bottem cover of the box, while the 
air and gas valves are worked by one spindle coming 
through the top. Between the two sets of valves 
there is the port communicating with the cylinder. 
The valves are operated by horizontal rocki: levers 
and grooved cams on two vertical shafts running 
up the sides of the engine. These shafts, in turn, 
are driven, through bevel gearing, by a horizontal | 
shaft running across the base of the engine and | 
driven through a twoto one skew cut reduction gearing. | 
There is a slight tendency, on account of the effort 
necessary to operate the valves, for the cam shaft 
to rise in its bearings, and thus, although it may 
appear to be a rather massive shaft to stand vertically, 
it runs quite satisfactorily in a plain footstep bearing. 

The valves are operated positively by the rocking 
levers, and the fact that they are properly bedded 
on their seats, when closed, is ensured by making the 
stroke of the lever too long by about '/,,in. This 
extra stroke is taken up by the compression of springs | 
arranged in the connection between the lever and | 





“Tue Ewowece”’ 


spindle. This arrangement possesses a great ad- 
vantage over the usual practice of employing heavy 
springs to perform the whole operation of closing 
the valves, as, in the event of the small tightening 
springs failing, the valve would still continue to work 
with, possibly, a small leakage. On the other hand, 
if the spring of the usual spring-closed valve breaks 
the valve generally stops wide open. 

The supplies of gas and air are brought to the 
valves by two rectangular trunks, which can be seen 
plainly on either side of the engine in the engravings 
of the Supplement. The trunk has a longitudinal 
diaphragm to separate the gas.and air right up to 
the point where they mix in the valve boxes. At the 
lower, or inlet, end of the trunk there is a butterfly 
valve, connected with the governor, to regulate the 
amount of gas and thus proportion the mixture to 
the load on the engine. 

Ignition is effected by duplicate make-and-break 
spark gaps, arranged in the valve boxes, working with 
current at about 10 volts. The rockers of the spark 
gaps are operated by tappets, on the main valve cams, 
and a simple system of links. The effective manner 
in which the sparks ignite the charge may be judged 
from the fact that when running light we had the 
engine throttled down until it was going at only 
44 revolutions per minute, and it still ran quite 
steadily, 

As regards the general arrangement of the engine, 
the photographic engravings are almost self-explan- 
atory, It will be noticed that the principal working 
parts are boxed in by the side frames, which take 





all the internal stresses of the engine. They are 
admirably adapted for this purpose, as they prac- 
tically form a complete rectangular box with a cylinder 
at each corner, as maybe seen from the section 
below. ‘There are port holes, closed by sliding doors, 
at the sides, and above there is a good wide opening 
for access. Tt is noticeable, on looking through any 
of these openings when the engine is running, that 
there is none of the oily smoke in the crank case 
often associated with vertical gas engines, while 


the working parts are so cool that they can be handled | 
comfortably. Inside the framing there is plenty of | 


leaalesnentioes of the other Premier engines in the 





room, and we should imagine that fitters would have | 


no hesitation about dropping down into it and getting 


to work, if necessary, immediately the engine was | 


stopped. 
Starting is effected by admitting compressed air 


to one pair of cylinders through a valve actuated off | 


the lay shaft. We saw the engine started with air at 
a pressure of 180 lb. per square inch. In about three 
revolutions it was up to full speed, and took up the 
full load as quickly as the switchboard’ attendant 
could apply it. 

The weight of the engine is distributed over the 
foundations by two cast box girders about 2ft. 6in. 
deep, and between them there is a small excavation 
for the withdrawal of the lower pistons. As the 
engine is erected in the Hickman power station, it 


has the original fly-wheel used on the test bed, | 


station there is no reason to doubt that the new set 
will accomplish thé task, 13 

The Premier Company is now engaged on the 
designs for some larger’ engines of the same type, 
which are to have cylinders 39in. in diameter and to 
develop 3000 horse-power per four cylinders. In 
one preliminary design there are eight cylinders, 
with an electric generator arranged between the two 
groups of four. 


rs 








HARDNESS TESTING OF METALS. 


At the request of the Council of the Institution of 
Mechanical Engineers we repeat the conditions prescribed 
for the award of the Sir Robert Hadfield prize for a new 
method of determining the hardness of metals :— 

(1) Sir Robert A. Hadfield, D.Sc., D.Met., F.R.S., 
vice-president, has placed in the hands of the Institution 
of Mechanical Engineers the sum of £200, which, with any 
income therefrom, may be awarded at the discretion of 
the Council of the Institution as a prize or prizes for the 
description of a new and accurate method cf determini 
the hardness of metals, especially of metals of a high 





degree of hardness. 
(2) The ordinary tests of hardness, such as are described 
| in the report of the Hardness Tests Research Committee 


supported by an outboard bearing, and a flexible | « Proceedings ” of the Institution of Mechanical Engi- 
coupling is used to connect it with the electric gener- | neers, 1916, pp- 677-778), which should be consulted by 
ator which it drives; but, obviously, future sets | competitors, fail to some extent when the hardness of the 





PREMIER VERTICAL GAS ENGINE—HORIZONTAL SECTION 


intended for electric power plants would have the 
fly-wheel incorporated in the generator, which would 
then come inside the outboard bearing. 
The cylinders of the engine in question are 24}in. 
in diameter. The stroke is 30in., which, at the normal 
of 125 revolutions per minute, gives a piston 
speed of 625ft. per minute. The mean effective 
pressure in the cylinder is 66lb. per square inch. 
Working on blast-furnace gas this engine develops 
900 horse-power, or 1000 horse-power with producer 
gas. The overall dimensions of the engine, including 
a generator alongside the fly-wheel, are 18ft. by 25ft. 
by about 20ft. high above the floor level. A unit of 
approximately the same capacity, but of the double- 
acting tandem horizontal type, would measure 27ft. 


broad by 60ft. long. It will thus be seen that an | 


economy amounting to about 70 per cent. in floor 
space alone can be effected by adopting the new 
engine. This feature is brought home to the visitor 
to the Hickman works very forcibly. The power 
plant there comprises about a dozen horizontal 
engines, made by the Premier Company, of which 
the last three are of 1000 horse-power each. The 
vertical engine, standing next, although it has an 
imposing appearance, on, account of its height, is 
quite insignificant as regards the room it occupies. 
So far the engine has run about six months in 
regular service, and the power plant engineer of the 
owners told us that it had given no trouble whatever. 
As soon as it is possible to provide the requisite load 
it,is intended to run the engine continuously for four 
months. From the reports which we had of the 





material exceeds about 6007to 800 Brinell. What is de- 
sired is the description of a research for, or an investigation 
of, some method of accurately determining hardness 
suitable for application in metallurgical work in cases in 
which ag methods partially fail. 

(3) award or awards will. be made by the Council 
of the Institution of Mechanical Engineers, whose decision 
will be in all cases final. 

(4) The Council will consider annually all communica- 
tions received, and may then award a prize or prizes. 
But in January, 1922, the offer of prizes will be withdrawn, 
and any unexpended balance of the prize fund will be 
diverted to any other purposes to be determined at the 
discretion of the Council. 

(5) The Council may award the whole or any part of 
the sum available at any time if a communication is 
received which, in their opinion, is of sufficient originality 
and importance and satisfies the object aimed at; or 
they may from time to time award portions of the fund, 
not exceeding in all £75 in any one year, for communica- 
tions which do not completely solve the problem, but which 
appear to advance the knowledge. of methods of testing 
hardness. The Institution will probably be willing and 
reserve the right to publish in its Journal any communi- 
cations for which a prize is awarded. 

(6) A communication should be accompanied by scale 
drawings of any new apparatus described, or by a mode! 
or an example of the apparatus itself. If the communica- 
tion describes a new invention, likely to be of commercial 
value, it is desirable that provisional protection should 
have been obtained before it is submitted for consideration. 

{7) Communications should be addressed to the Secre- 
tary, the Institution of Mechanical ineers, li, Great 
George-street, Westminster, London, S.W. 1, and marked 
“* Method of Determining ess,’ and should reach 
him at least one month before January Ist in any year. 
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Letters to the Editor. 
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THE TREORY OF TIDE-POWER STATIONS. 


Sir,— There are some points in connection with this subject —— 
by no means clearly explained either by Monsieur Canfourier 
or by those who have written interesting and suggestive letters 


to you. 

The first point is that the “‘ Dead Points” are shown, not at 
the root or crest of the tidal wave, but on the flanks. Why ? 

Since the rise or fall of the water in the open sea.is the source 
of our power —this being possible of ‘development’ only iy a 
difference of level of the water inside or outside the enclosed 
basin, these ‘Dead Points ” will surely be at those times when 
the rate of rise or fall of the sea is at its lowest, i.e. at the root 
or crest of the curve. 


Another point is that whilst the efiect on the tidak curve of | The problem it presents is that of finding a turbine or water motor 
the ratio between the area of the passage connecting the basin | that will operate eficiently with a very low head, and, possibly, 
with the open sea.and the volume of the basin, and which | a variable bead... We may wait till the sea is 2ft, higher than the 
basin curve may be materially difierent from the cu.ye of the | bottom of the reservoir before we open the gates, and we may so 


free wave, I do not think its importance is fully realised, although 
this point has been hinted at. Thus, hy. suitably constricting 
the opening it would be possible to damp out the tidal wave 
altogether, the level of the water surface in the basin remaining 
at mean sea level. 

Having regard to practical limits to possible hydraulic 
machine design, this would give three dead points instead of two. 

If tide power is to be of any practical service we must reckon 
on having to transmit-electrically the power developed to another 
place.. This condition imposes constant speed of machinery, 
and since we cannot design turbines to work efficiently at 
varying heads and constant speed, we are forced to adopt the 
designs of stations operating at constant head. 

Thus we are led to the condition that the rate of development 
of power is that determined by the rate of rise or fall of the sea 
outside the basin. This brings us to another consideration. 

Since the curve of tidal wave is constructed on an invariable 
time base, it is clear that the total altitude of the wave 
eitect on the shape of the curve, that im the ease of tides of 


range the flanks of the curve will be flatter and more nearly 


approximating to straight lines than im the case of tides of small 
range. This results in not only a greater, but also in/@ more 
regular development of power. . }: 
Unfortunately lower tide ranges are most usual. However 
interesting a tide of 35ft. may be theoretically, from a practical 
point of view it is so rare as to be of very little service genérally. 
On the South Coast of England 20ft..is.more, and sometimes. 
much more, than is available even on thé Open.coast, and, most 
naturally, existent basins have their beds substantially above 
the level of low water, which still further limits the useful tidal 
range. I do not believe there is any'detinite “ theory of tide- 
power stations” of any general application. Each case t 
be considered on its merits, and having regard to pens 
forced on us by the natural features of the Bite. 8% : 
The following figures are"given as suggestive only, andyon 
the assumption that existing natural conditions ere maintained, 
and that the power is developed @n a constant head. a 
Working head= lft. constant during working period. . 
Area of basin= | acre==43,560 square feet. _ wae 
Tidal range = 20ft. 









Then the average rate of. rise of tide per minute =" +¥ 


= 18.6 minutes per foot, this rate varying at different points on 
the curve, and during the working period is, .say,,15. minutes 
per foot as an average. At the commencement of a cycle the 
basin is empty, and the outside sea at the level of the bed. 

When the water outside~has risen to a height of It. above 
datum the machinery may be set to work. 

Now it is clear that, if we are to maintain our equai head of 
ift., then, whilst the outside sea is rising to a level of 2ft. above 
datum, the water must be admitted at such a rate as will fill 





the basin to a depth of lft, or, since we have d 15 minut 
as the time per foot of rise, our sluices must pass water at the 
43560 ; é 
rate of 75. «= 7904 cubic feet per minute. Taking sea 
water at 64 lb. per cubic foot, we have 
2904 x 64 
H.P. = 33,000 = 5.6. 


Following this principle of operation, we ultimately reach the 
point where the outside sea stands at 19ft. and basin 18ft. At this 
point the dead period commences when the sea must have free 
access, through the sluices, to the basin in order that this should 
be raised to its full height ready for operation on the ebb tide. 

In order that this condition may be secured if is necessary 
that the total sluice area should be neatly twice that of the area 
of passage by which the open sea originally communicated with 
the basin, since the tide must, during the half-dead period of 
lft. height, raise the basin level by 2ft. double discharge. 

The practical objection to this is that unless the’ existing 
passage is so large that no sensible difference appears between 
the free tide in the open sea and that in the basin, the passage 
must either be enlarged or by somé means, such as a smoother 
channel, this double discharge can be obtained. 

ff the ‘sluice area be smaller then the hydraulic conditions 
are not satisfied, and the tide will not be able to reach the full 
height in the time interval corresponding to the 19ft. and 2uit. 
levels. 

Part of this sluice area is provided by the turbines, although 
they are not on service, any deficiency being made up by separate 
gates, 

I do not myself see how it is possible to ovércome this dead 
period if the condition of constant head is necessary, as I believe 
it to be, unless we are prepared in any given case to sacrifice 
a large part of the available energy and work our turbines 
during this dead period more or less inefficiently on a variable 
head and discharge into an auxiliary basin. 

Such methods would, however, cause great coniplexity in 
the sluicés and their connections, and since such sluices cannot 
be reversed practically instantly, a dead point during such 
reversal must result. 

Since such an auxiliary basin is a deduction from the-total’ 
volume of the ‘natural’ basin, we lose to that extent the ‘power 
that- might othérwise be developed by simple single basin 
two-direction working, which avoids the cost and complexity 
of two basins and the hydraulic losses inseparable from them. 

In addition, by singlée-basin working we lose no realisable 






7 4fit were not that destructive storms would 


wr 
by consulting a local tide table, steam or other machinery can 
be got ready at leisure as a supplement. > 

Hydrautie storage of energy may be practicable in some cases 
but, as a rule, possible sites for tide-power stations are on’ low- 
lying flat country sorhe miles from any possible site for a high 
level reservoir, 

Even, when, practicable, there are heavy hydraulic losses to 
set against the proposal 


Angmering, Way 16th. 





GEO. T. ParRpor. 


THE DEVELOPMENT OF WATER POWER. 


Sur,—The sources of water power at tho disposal of man may 
be enumerated as follows :— (1) High natural falls ; (2) high arti- 
ficiat falls (pipe lines and Pelton wheels) ; (3) low natural falls ; 
(4). low artificial falis (discharge from reservoirs); (5) currents 
(undershot water wheels) ; (6) waves. , Of these, the first three 
have received a great deal of attention. and in theory and prac- 
tice have been fully developed. No. 4 is a special example of 
No. 3. It is chiefly of interest in tion with tidal power. 





contrive matters that for part of the time it is rising it maintains 
this lead, but clearly we must allow the last 2ft. of the reservoir 
to fill up at a continually reducing head until it reaches sea level. 
On the outflow the same thitig must occur. The last 2ft. must 
operate at a diminishing head until low level is reached. Asa 
matter of fact, events are more complicated than I have here 
presented, for the rate of rise of the tide is falling just at the time 
when the level in the 1eservoir is overtaking the outside level, 
and, on the falling tide, the sea is beginning to rise before the 
reservoir is completely discharged. Not only do we need a 
careful examination of each possible site for a tidal power station, 
but each one may need a specially designed turbine and a 
specially designed order of operation. It is probably safe to 
assume that turbine designers are quite capable of producing 
turbines that will meet with fair e'ficiency the requisites of tidal 
power schemes, and it is rather financial than technical questions 
that will decide the adoption or rejection-of schemes of that 
Kind. 
' The sources of power enumerated under heads (5) and (6) 
have, as regards (5), received little attention for many years 
past, and, as regards (6), received practically none at all. No. 5 
owas killedwhen the turbine and the-heat engine came by their 
own, but itis quite fair to ask if in these days, when the eéonomy 
of coal has become a burning question, we ought not te make 


I imagine that at least 10 per cent. of our farms have streams 
flowing through or near them, from which practically all the 
power necessary for farming purposes could be developed at 
small capital outlay by undershot wheels. ‘The best plan would 
be for such wheels to drive electric generators and transmit 
their power through small storage batteries to motors at the 
farm buildings. 
No. 6 presents a fascinating problem, which has been worried 
by amateurs but never attacked seriously by engineers. The 
most obvious fact to anyone who stands on the seashore is the 
i t t of the water, even on the calmest.day. 
To develop power from-that. movement _is_a_pr m Of 
interest. .It might be_obtained by direct iechaicl 
‘be f 
,er it might be obtained indireetly, as, for examples by ca 
| the wave motion-to coinpress , 
‘There may be others. Tn ‘any case, the problems ‘presented are | 
‘of a fasemating order and the advantages are <o great that they 
‘Would appear to be well worthy of consideration. rw 
It is one of the misfortunes of success in any particular diree- 
tion that ittends to prevent or arrest developments in other 
directions. “The success of water power development of the 
normal or standard kind has practically stopped investigations 
in other directions. 1t seems to me that what is wanted now is 
that people with fresh ideas, péople without pre-conceptions or 
convictions biassed by current and familiar praetice, should 
attack new means of_water power development. To tap fresh 
sources we need fresh brains. Engineering, like every other 
profession, gets into ruts, and it has to be pulled out of them by 
people who see things from wuite a new aspect. 
May !9th. 





Prion Lien. 


STEAM BOILER EFFICIENCY. 


Sir, —The object of my ietter which appeared in your columns 
of the 7th inst. was to indicate the chief cause of our coal wastage 
and how such can be avoided, end Mr. Dunlop would have seen 
this, had he troubled to compare the two tables given. In 
Table A, to which he refers, the improved grate and outlet ratio 
of the #ft. diameter boiler enables it to give 34 per cent. greater 
evaporation per square foot of grate than could be secured or. 
the 7ft. diameter boiler. ; 

I have records of a number of Lancashire boilers now working 
with the 2 to | ratio, giving efficiencies ranging from 68 to 72 per 
cent., which prior to reducing the lengths of gratés were giving 
less than 60 per cent. efficiency, and in Mr. Brownlie's tests he 
found ‘a difference in efficiencies of 30 per cent. between his 
niinimum and maximum examples, 172 boilers out of 1000 tested 
giving 50 per cent. efficiency and 22 giving 80 per cent. My 
contention is that if ove boiler will give 80 per cent. officiency-— 
say, equal to an evaporation of 10 1b. of water per pound of 
coal —a similar boiler should not be allowed to give only 50 per 
cent. elficiency or an evaporation of 7 ib. per pound of coal. 
Every addition to the number of stearn users adopting the 
2 to 1 ratio, and thus securing similar economies, will do more 
for the country than ‘any amount of preaching without practice. 
The teaiperature of combustion is constant, but without 
excess air, too high for steam raising; but with a constant 
supply of air—say, 18lb. per. pound of eoal—the ‘resulting 
ten«perature is also constant, every pound of excess air is directly 
or indirectly equivalent to an additional 1 per cent. loss in fuel. 
A flame-flued boiler gives its bighest duty and efficiency when 


for the products of conibustion at the ends of the furnace fines. 
A ‘furnace of 20 square ‘feet area fed with coal and air’ in the 
proportion of 1 to 18 will radiate ‘twice as much heat per unit 
of'time as a furnace of 30 square feet area fod with coal and air 
in the proportion of 1 to 30.,.The terminal temperature dlone 


and termina! temperature 


use of many of our small but rapidly flowing stréams and rivers. | 





ress air. ‘These two are known, | © 


ratio between grate and gas outlet we ¢anTsecure the same 

evaporation’ per square foot of grate in all diameters of boilers, 

instead of the 30 per cent. variati as at pr t, thus eutting 

down our industrial coal bill by nearly one-third. Our duty is 

one of two thingz,—either get on or get out, 
Rradtord, May 18th, 





W. H, Casmey. 





METALLURGICAL, RESEAR“H. 


Srr,—-I have read with interest the leading article in your 
current issue, and am in agreement, with much of its contents. 
There is, however, one omission to which I may be allowed to 
call attention. After, speaking of the facilities for research 
at Sheffield, the following occurs ;— 

«“ But. where else is there any adequate endowment for 
metallurgical research ? The metallurgical facilities in most 
of the provincial universities are either small and inadequate 
or lacking entirely, ete.” 

I venture to remind you that in the University of Birmingham 
there is a metallurgical department with an endowed ‘* Feeney "’ 
Professorship, This department is large and. well equipped, 
and has taken its share in research during the past thirty years. 
It is true that for the moment research is almost at a standstill 
owing to reorganisation aftey the war and the large number 
of students. I have at present nearly 250 whole time day 
students in the department taking metallurgy. These include 
engineers, miners, chemists, ete., who teke metallurgy as a 
subsidia ry subject; but there are upwards of srxty under gradu- 
ates working for a metallurgical degree. A new generation hasto 
be trained before any research can be conducted. 

I fully agree that there is great. need for additional facilities 
for metallurgical research in this country, but venture to suggest 
that in any statement of the case recognition should be given 
tothe fact that there is at least one large and efficient depart ment 
which is not mentioned in your survey. 
Birmingham, May 15th. 


Tuomas TURNER. 


MOTOR CAR RADIATOR WITH REMOVABLE TUBES. 


Sin,—We notice a note on page 511 of your issue of May l4th 
in which there is a slight mistake. This mistake is entirely 
corrected by su the words “ the Victory pipe *’ instead 
of the word “his’’ in th® third line of the first sentence ; and 
we wish to thank you for calling attention to the important 
feature of our. joint,.whieh has made the radiator in question 
such a success. 

Tae Vicrory Pies Jor Comrany, 

> London, May 17th. 








The Organisation of Payment by 
Results 


In the second lecture of the course arranged by the 
Institute of Industrial Administration, given at the 
Central Hall, Westminster, on Thursday, May 13th, 1920, 
the lecturer—Mr. J..E. Powell—dealt with the question 
of production estimating, eniphasising the need for the 
output possibilities of each machine, or even the whole 


‘| plant, to be ascertained before the introduction of any 


system of payment by results be made. 

He referred to neglect of the importance of making 
‘the best. use.of the workers’ time, this neglect having a 
psychological effect in other directions, always with a 
tendency to cause output to deteriorate. The suggestion 
was made that of the “phenomenal” production 
of the war pet od was, in amount, only comparatively 
good rather than intrinsically good, and that, in some cases, 
in spite of the increase which was apparent, the actual 
results obtained were below those reasonably possible. 
Examples were given dealing with engineering and other 
industries, and di ms were shown indicating some 
channels through which efficiency is commonly lost. 
Amongst others, the lecturer instanced the indifference 
which existed in ¢onnection with the purchase of tool 
steels, and stated that in many works investigatiOns as 
to relative performances were not made after, perhaps, 
the first sample, and bulk supplies were more often than not 
never tested at all. It was pointed out that the existence 
of knowledge as to the actual cutting capabilities of tool 
steel was, in itself, of real use as setting a standard for 
cutting speeds which would have both a practical and 
moral value. An instance was given where, due to in- 
efficient. heat treatment, the cutting speeds, obtainable 
were much less than those the steel was capable of standing 
when properly treated. A known standard of efficient 
performance would have called attention to this weakness. 
The necessity of a definite standard of workmanship was 
dealt with, reference being made to the fact that good 
workmanship was not always or necessarily obtained under 
time working systems, and that whatever system of 
remuneration was in operation, the class of workmanship 
reflected in a considerable degree the policy of the works 
management. Erratic workmanship made standards of 
output difficult to lay down, and, conseyuently, made 
adequate control impossible. ‘ 

e lecturer laid strong emphasis on the necessity, 
independently of whether payment is made by result or 
not, for manufacturers to make quite sure that they were 
getting from their plant something approaching efficiency 
not merely in regard to the energy with which it was being 
operated, but not less from the standpoint of effective 
organisation. 

The various methods in use for the fixing of job rates 
were described, those mentioned being (1) judgment, based 
on experience, (2). actual performance on a trial batch, 
(3) observation or’ motion study, (4)' estimating. The 
strong and weak points of each method were enumerated, 
but the analytical examination of operations was regarded 


the fire-grates are not more than twice the area of the outlet as a sine qua non whatever method was used. 








Tue InstrruTion or EtgetricaL ENeINcERS: Scorris# 


a Aine - get ‘kK e-—W informed haye now 
is no guide to a boiler’s oiliciency or duty. . A boiler is giving the | C&NTPE--—We are info thas ‘aprangements hea 

: : : . -.. | made for the sammer otiting of the Scottish Centre of the 
best results which has the greatest difierence between its initial | 7 stitution of Electrical. En 


gineers, permnission having 


. F ‘ fh. | granted by the British Aluminium Company, Limited, to visit 
There is no time for engineers to spend quibbling over details | j¢g power-house and ‘water power installation at Kinlochleven, 





when we know that with a constant draught and a standard 





energy, and the dead peridds being définité, and pre-deterttined 








Argyllshire, on June Pith, 1920. 
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Railway Matters. 





A Rep Cross train, retreating with Denikin’s army in 
South Russia, ran out of fuel, 
feeding the engine fire with half a. 
pork. 

Since Monday le 
considering applica: 
Railwaymen and 

and Fire 





coal from Derbyshire to | 
were named and fifteen f th om 


pany. 
Pg ave 
r wi 
with 4,621 in 
view of this im rovement,. the 
increasing the ¢ for dem 


Geddes on the 10th instant, 


At the end of March last there 
91 more locomotives and 4249 more wa 
December 31st. The Ministry of Transpo) 4 
that there will be a further Sonnand ee ae ante the current 
quarter, but the general deman Freed goin: 
tinues to grow, and in the cire thet is little little hope | Gamage 
of the restoration of holiday exeursions pik hl 4 fares 
this summer. 


Tue collision and subsequent fire on the 24th 1 
near Moradabad, on the Qudh and Rohilkhund Reilway, 
in which it would seem that 
45 being killed—than was t, 
lighting of trains in India. _ From the 
tion rt for the Fos ended bach 
that re were 13,; ited 
olectetbity, = Pe Diominaisd ? 

figures for the year 1913-14 were A318, "sis, and 
respectively. 

One of those things WS VE 
is why, when all whi there 
interavailibility of ti between co’ k 
The Midland and Great Central, for taitance, soll to 
honour each other’s season and other tickets between 











London and Nottingham, and now the Great Western has | impo 


announced that it will not accept London and aa 
Western tickets between London and Wol 

Were the services dissimilar and most of the traffic 

as a result, go cae Hae. dhol would be 2 aalaee 
this, but when- facilities are equal, as in these cases, 
the public—which has to pay—should have the benefit. 

AccorDING to the report of the Railway Commissioner 
of the Commonwealth of Australia, the trans-continental 
railway has already justified its construction. In the 
recent ship pping strike train after train of foodstuffs was 
transported to Western Australia. The financial success 
of the line is dependent to a large extent on the growth 
and prosperity of Western Australia. That State has been 
passing through a period of depression and its population 
has been depleted owing to its men leaving for the seat of 
war ; but with war conditions over and the flow of immigra- 
tion there will again be prosperity in Western Australia, 
and that prosperity will give large traffic and revenue to 
the trans-co railway. 

At the of last year, states the Gazette, 
the total number of Belgian locomotives lly fit. for 
service only amounted to 279. By the end of 1919 this 
number had been increased to 2700, a ten-fold growth. 
The effect of this increase ‘was to make it: possible to 





operate 50 per cent. of the pre-war passenger service and 
Sidon oa ae sas number of gota In 
addition, 675 new otives mt last year. 
Altogether, 9400 G ged goods 
wagons of various he year, 
and 9000 new wagons were ordered. the m: 
striking fect in. the whole of the yeas’s was that 
in December, 1919, it was pos 10 00 goods 
trains a day, which is forty: operated 







in January of the same year. - a: be cil 

A gvestiox, asked in the cultura’ ests, Te 
afforded Sir Erie 0} 
said that the increases 


the conveyance of o of fruit and one 
with the report bells frag visor Commie, 
specially recommended ' 


| 


lots of 2 tons and ; ‘bear an 

25 per cent. ope ts 50 per cent. or 60 per cent. 
which would o.herwixe have obta‘ned. The flat rate 
addition and the extra odie ehate for collection and delivery 


were at the same tonnage rate whether the consignment 
was over or under 2 tons. It was always open to the.smail- 


increase for 2-ton lots. Small lots of traffic 
were expensive to sagen 

Some points on @ branch belonging to the Cale- 
donian. Rail interfered aun 


the night of Fe ry 26th-27th, with the result that a 
workmen’s train, 40 e si 
= ne The accident 
was inquired into by M q 

attention is drawn to the. 
as to which department should supp 
The sidings where the collision oo 
beyond the point where the bran i 

passenger fing ea ee beeen aap 0a eth Major 
considers that the present. workmen’s train 

be continued 38 @ special case provided (a) that 
conveying “workmen—are not allowed to 
travel over d-worked points in the facing direction ; 
(b) that adequate ts are made to 

@ passenger train 
danger of “lait SURES: caer’ tenia which may be. 
occupying the-single line west of the loop ; (c) thata Saad 
limit of ten miles an hour is imposed upon all passenger 
ie travelling over facing. points yy fitted with bolt 
OcKS, Y 
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Notes and Memoranda. 








THE proposed extension of hydro-electric t 

Japan will involve, according to ‘* Commerce Peet 

_of about 1000 miles of high-pressure trans- 
§ within the next two agai yong of the 
ill probably be of the steel-tower type. 
herto been used exclusively for the heavy 
les. A change in practice is indicated 
linium, in spite of a 25 per cent. duty, can 
stully ‘on the basis of price. .. 


Fed an the proposed ex! 
system sixty new exchanges | | 


terned for ara during the next twenty years, and 
an increase of over 250,000..subscribers is 
Sacmbiees 


seventeen, and among the new exchanges on which work 





















| has been — are those at Bishopsgate, Golders Green, 
*| the Tower, 
; being made at Barnet (East); H@inpstead and Harrow. | 


tratford, and Hendon. ExtenSions are also 


In advising an engineer as to the best means of ape 


‘| an old oak staircase which had been attacked ee wood- w 


worm, The Builder says that the most 

of treating oak work when attacked with woodworm is 

to give it several coats of paraffin, well into the 

wood. This should be doné by a 

with quite sure that every, hole has ree soaked 

with the Pion if treated with —— it does not 
oak, but has a tenflensy to improve the 


+ shortage of copper during the war induced the | 
| Germans to experiment with all kinds of substitutes, and 
it po By found that iron acted satisfactorily for spacing 

pieces in steam turbines, but-not for vanes, and nickel- 


the plated or enamelled steel also failed to answer for this 
Za More oes g results are expected, according 

: to Pechnik und irtacha ft, from nitrogenised iron, a romp 
toa 


' @ process in which the heated vanes are ex 


cong ‘of gaseous ammonia, the nitrogen of which com- 


with the iron, while the hydrogen reduces any 


‘superficial oxide. 


In connection with the threatened submersion by water-of 


‘| the whole of the South Staffordshire coalfield, and the pro- 


—_ linking up of the electricity supply autherities in 
Black Country, it was suggested recently that the water 
supply which can be obtained from the mines has an 
rtant bearing on the electrical scheme. It is claimed 
that if sufficient water could be obtained at a reasonable 
cost to operate a generating station of 20,000 meg 
then the proposal to erect larger stations at Rugeley, 

the Trent, and at Ironbridge, on the Severn, could “a8 
gj lee, with advantage for a number of years. 


Or the three types of electric heater in use for boiling 
water—the enclosed type of flat-topped hot plate, which 
conducts the heat to a flat-bottomed utensil ; the radiant 
open type hot plate, with which it is not necessary to use 
flat-bottomed utensils; and the self-contained kettle— 
the last-named is approximately twice as efficient as the 
hot plates. According to some, particulars given in the 
Electrician, the efficiency of the kettle ranges from 90 to 
95 per cent., according to the capacity—one to four pints— 
the radiant hot plate closely averages 40 per cent. through- 
out, while the enclosed hot plate for similar capacities 
varies in efficiency from 25 to 45 per cent. 


Ir is reported, as the result of the suecess of experiments 
carried out in 1919, when the Japanese t of 
Communications established wireless com- 
munication between land and sea, the land apparatus 
being at the Kobe central telephone office, that the depart- 
ment has decided to provide two wireless stations at 
Kobe and Yokohama from the next fiscal year to open 
the wireless telephone business for the general public. 
Mr. Sayeki, the expert of the department, is quoted by 
the Ja rs as stating that the Kobe station 
will be opened from April next. Though no regulations 
have been framed, it is probable that the fee will be fixed 
at about 30 to 50 sen for a conversation. 

Durinc the war German technologists gave a great deal 


of attention to the possible use of blast-furnace slag for 
| the manufacture ot iron-Portland cement and brickmaking. 





- | -This foam 


may | series 

test ster hen glass, and (2) a field test. 
‘reached were with regard to (1) that, notwithstandie the} 
tly in favour of | 


| According to an article in a recent number of Stahl und 
Risen, Herr Schoi has perfected a process for making 





tory bricks from ‘‘ foam ” slag or artificial pumice. 
is apparently produced by passing molten 
slag horizontally into a vessel containing water. The steam 
evolved extrudes or pufis out the slag, which comes out 
in the form of a light porous mass. This material has been 
patented under the name of ‘ thermosite,”’ owing to its 
‘excellent heat insulating properties. In ‘making the bricks 
the slag is first broken up and screened. The sand residue 
is mixed in certain proportions with slaked lime and forms | 
the kinder for the Riser mass ot ‘* thermosite ” of which 
the bricks are formed. A speciai press is used for making 
— which are left to dry for a month before being 
use 

In a report upon some experiments ae out at 
Reading in 1919 by a Sutton and Sons, the well- 
known seedsmen, Mr. 


for treatment to Mr. H. E. Fry, one of the patentees of the, 
noe process, who returned them in due cotirse. The |. 
olfryn treatment, as is explained b the Electrical Review, | 
from which these these’ particulars are A consists in 
immersing the seeds in a solution of common salt and water | 
——4 oz. to the gallon—or calcium chloride and water— 
8 oz. to the gallon—to which an electric current is then | 
| oPY00 The seeds are afterwards dried at a ture | 
pal Fah. and they are then ready for sowing. Two" 
ts were carried out : i! a germination 


one or two points which seemed to be sligh’ 
the electrified seed, the results obtained by this series of 
tests, as a whole, could only be regarded as inconclusive ; 
(2) reviewing the outdoor tests as a whole, the results 
would ap ‘to be no more conclusivé than were the tests 
for pricking ay the returns from the electrified seed show- 

ing no advantage over the other sections, except to a small 





extent in the case of the mangold crop. 





. H. F, Sutton states ‘that seeds = 
of mangold, swede, S stho cabbage, and carrot were sent | tion 


ittee, constituted by the 
Gouna lon aed . E. 8. ell-Smith is the 
“convener, are as a To take immediate steps to 






Miscellanea. 


Tuvestablishment of a British Cutlery Trades Research 
tion has been decided upon by the cutlers of 





Tue Government of Canada has decided to expend 
2,000,000 dols. on the construction of an 8000 horse-power 
ign breaker for service in the St. Lawrence. - 


/ A NEW bore-hole put down at Saskatoon, Canada, has 
re 48ft. into an oil sand, and preparations are 
made to test its productive capacity. 

A powtoon recently launched at Quebec for the 
Canada ee oe Lines is claimed to be the largest in 
the world. It is 225ft. long by 45ft. beam. 

Ir is estimated that the cost of doubling the size of 

the Canadian Pacfic Railway’s shops at Angus, which is 
Lo aapeeded nak wea daerly, amount to 1,000,000 
dols, 

Ir has been decided that the boilers of the new 40,000 
kilowatt generating station of the Milwaukee Electric 
Traetion and Light Company shall be fitted with pulverised 


nent intends to proceed 









with the con versity of British Columbia 

at Point G “ At ke 500,000 dols, and 
possibly 7 e sd this year 

THE Nagi ; $ ii to heul steam stock 

over the lings of the Metropolitan Railway 

are to be ieapeppad so as to have a capacity 

of I instead of 800 horse-power. ’ : 
Bey COMPANY has been formed with a ie object of exploiting 
the mines of mica, corundum rock, , iron, garnet, 


bousisty galore. aaegits steatite, copper, and graphite of 
= in the old Chota Nagpur Division 





of the national shipyard 


Ww boveaihed: to have the agreement cancelled, 
made the purchase on the strength of the 


as only 
Statemont that ett excess profits duty would be taken off 
altogether. 

Ir is pro to ; construct. ani electric railway between 
Seoul and in Korea, and to the necessary 


wer by the utilisation of w: at Kunanili, in<the 
district. It is possible that two more power 
stations will be built subsequently. 
I is reported in the Indian and Eastern Engineer that 
a member of the Cochin Rajah’s is floating a com- 
pany for the tesiets lighting of Cochin. A scheme is Leing 
matured and the site of the power station will be at 
Chalakudi. The proposal is eventually to supply all 
important towns in the State, including Muttoncherry. 


Some new records in shaft sinking are said to have been 
made recently in South Africa. The south shaft of the 
New State Areas was sunk 270ft. in a month and the north 
shaft 245ft. The shafts are rectangular, and measure 
28ft. 9in. by 13ft. 9in. About the same time a eross-cut 
at the Sub Nigel, meauring 12ft. by 8ft., was extended 
343ft. 6in. in the north. 

A CONCESSION has been given by the French Government 
for the formation of a company to develop- the cotton 
growing industry in French West Africa. e company 
will have an init‘al capital of two million franes, to be 
increased successively to ten and twenty million francs. 
The area marked for irrigation is 100,000 hectares in the 
basin of the Niger, exclusive of the areas drained by the 
tributaries of Lakes Horo, Fati, Tele, Faguibine and 
Daonnas, 

An expert committee appointed last year by the banking 
connection—Norsk Investment—of Simia I Company, 
Norway, has reached the conclusion that the future of 
the iron and steel problem in that country can only be 
solved by electrothermic methods, and it recommends the 
erection of one furnace asa beginning. It is then proposed 
to proceed with the construction of a large works at Sima, 
capable of producing 80,000 tons of iron per annum; 
Norwegian ores and water powers being utilised as far as 


possible. 

In reply to a question in Parliament last week, Mr. James 
Hope stated that at the date of the Armistice there were 
225 factories under the Ministry of Munitions. The 
number now sold, or for which contracts for sale are now 
in preparation, was 69, the number of properties sur- 
rendered was 90. It was at present proposed to retain 
11 factories on a permanent basis. The number held 
temporarily, or which were in the hands of the Disposal 
Board for sale, was 55. The totals given should be taken 
as ae only. 

“Some e on the purification of contaminated 
air by electrical means are described in a communication 
Biase to the Académie des Sciences by Messrs. 


*Arsonval, Bordas, and Touplain. The air was drawn 
a tube, in the axis of which was a wire 


@ tiegative potential of 50,000 volts with 

| to the tube, and although it was proved to contain 

aS sa microbes per cubic metre, after electrifica- 

tely sterile. As experiments with dust 

siatisies Shed" that the best results obtainable did 

€xceed a deposition of 95 to 97 per cent. of the particles, 

authors concluded that the destruction of the microbes 
was ‘partly due to the action of ozone. 


‘THe terms of reference of the Empire Motor Fuels 
Motor Transport 


tion and utilisation of 
vdditi or raw materials therefor in 
all parts of the ai and more particularly to ensure 
ing shipmen motor fuels to Great Britain, and, 

so far as may be necessary to the Empire overseas. 
(2) To co-operate with arty Government or incorporated 
or_unin' ted body of sgn in order to further the 
object set orth in (1) ier (3) To offer for the purposes 
in view bonuses or other rewards and to incur such expendi- 
ture as may be desirable, all such expenditure being subject 
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Caveat Emptor. 


A PASSING expression in the lecture which Mr. 
Powell delivered to the Institute of Industrial Ad- 
ministration a few days ago revives an interesting 
question. Upbraiding manufacturers for wanton 
carelessness, the lecturer gave as'an example that 
bulk supplies of tool steel were not tested by the 
purchaser. Heterodox as the view may be, we 
venture to say that our sympathies are with the 
buyer whom Mr. Powell condemns. _ It is.a disgraceful 
thing that tests of purchased material should ever 
be necessary, and despite the bad results that may 
follow occasionally from not testing, we incline to 
the opinion that in the long run the determination 
of a purchaser to throw the responsibility for quality 
on the seller would have a salutary effect. Caveat 
emptor—let the buyer beware—is the motto of the 
corrupt dealer; the honest dealer gives the best 
that he can give, and is willing to take the responsi- 
bility for its excellence on his own shoulders. 

The examination of purchased materials is a 
relatively new act. There was a time when manu- 


"| facturers bought their goods on the reputation of 


those who made or sold them. | With the advance of 
scientific methods of testing and analysing, and with 
the progress in the appreciation of the importance 
of the constitution of materials, the practice of testing 
samples arose. The purchaser no longer trusted 
the maker to provide exactly what had been specified, 
and carried out his own tests... Unfortunately in 
many cases this caution was justified. He found 
faults, or he found departures from the specification, 
and the opinion gradually gained ground amongst 
advanced managers that it was the duty of the 
purchaser to satisfy himselfgby test or analysis that 
he was actually receiving the materials specified 
in the contract. The advocates for the establishment 
of works laboratories seized on every example of 
their value they could find, and made the most of 
them, and by degrees the idea gained ground that no 
works could regard itself as wholly up to date unless 
it had all the appliances for carrying out tests and 
analyses. Thus step by step confidence in the 
manufacturer was undermined, until now we have 
reached a stage where a really modern works will not 
buy a dozen fitters’ hammers without submitting 
them to chemical analysis and the Brinell test! 


9| Forced though we are to admit that occasions do 


arise when the existence of the laboratory tests of 
purchased materials are justified, we cannot . elp 
feeling that it is better to use them as little as 
possible than to extend their operations to new fields. 
The person who ought to do the testing is the manu- 
facturer, and the best guarantee of its excellence 
ought to be his reputation. It would be a bad day 
indeed for the commerce of the country if everyone 
who bought, say, a gas engine or a motor car, found 
it necessary to take it to pieces and submit every 
part to detailed examination. The makers would 
certainly consider themselves insulted. were such 
a course suggested, and yet they themselves con- 
sistently do the same thing for the materials they 
buy. Their argument is that they are the people 
responsible to the final purchaser, and that they must 
therefore ‘satisfy themselves that all is well; but 
surely they have a right to expect that the houses 
from whom they buy will treat them with equal 
consideration. We shall not attempt to pronounce 
an opinion as to. who is the more to blame—the manu- 
facturers for producing material that needs. testing 
or the purchaser for testing the material, and thus 
taking responsibility off the back of the manufacturer 
—but we submit that the object of all engineers 


‘should be to encourage such a general standard of 


excellence that the making of duplicate tests, first 
by the manufacturer and then by the purchaser, 
should be no longer needed. In a case like that 





: 
mentioned by Mr. Powell, it should be wholly unneces- 


sary, for the purchaser..to carry out tests. We are 
to| confident that any, reputable maker of tool steel 


would supply bar after bar with no greater depar- 


ture from standard quality than is unavoidable in 
human. affairs. 

Everyone knows that..even, nowadays, by a very, 
very long way, the bulk of materials of all kind— 
raw, partly manufactured or wholly manufactured— 


‘|are bought and sold on the reputation of the seller. 


Take it for all in all that plan does not. work badly. 
If it did the number of failures would be far more 
numerous than they are: . It;is, we think. a plan to 
be encouraged rather than discouraged, if for no 
other reason than because the duplication of tests 
leads. to expense which should be unnecessary. 
That every maker should submit his own products 
to test goes without saying; but if, in the coming 
age of specialisation, when firms buy their parts 
from a variety of makers and do little more than 
assemble them, they deem, or, in fact, find it necessary 
to gauge and examine them, there will be an “ in- 
tolerable deal”: of testing. .We look for better 
things. 


The Choice of Materials. 


WE have previously pointed out in this place that 
it is a matter of ever-increasing importance that the 
engineer and the metallurgist should learn to co- 
operate more intelligently, and that the engineer in 
particular should acquire a much greater insight into 
the nature and properties of the materials with which 
the metallurgist provides him. The soundness of 
this view has, however, been strongly emphasised 
by two recent papers, one read in London and the 
other at Newcastle-on-Tyne, each dealing with the 
question of the choice of materials for important 
engineering purposes. Although these purposes are 
as wide apart as automobile construction and the 
steam turbine, yet the fundamental factors governing 
the choice of steel to be used in each case are sub- 
stantially the same, and they are factors which the 
engineer should be ready to value as closely as the 
metallurgist. 

We are dealing here with a question which is not 
purely a technical one relating to designs and dimen- 
sions, but one which is of vital importance also from 
the point of view of cost. For instance, in regard 
to chrome-vanadium steel there is at least a question _ 
whether the material is a valuable alloy possessing 
exceptionally useful properties or a trade “ specialty,” 
whose main utility resides in the price which can be 
obtained for it. How many of the engineers respon- 
sible for ordering such steels have the requisite 
knowledge to form a valid opinion of their own on 
such a point? While this may perhaps be regarded 
as an extreme case in which the engineer might well 
rely upon the guidance of his expert metallurgical 
adviser, there are other cases of much wider applica- 
tion where this contention does not apply. Thus it 
was urged before the Institution of Automobile 
Engineers that while correctly heat-treated carbon 
steels could be made to give results closely approach- 
ing some of the best obtainable with expensive alloy 
steels, yet the latter were extremely valuable because 
they are much easier to “heat-treat” correctly, 
and are therefore relatively “fool-proof.” A similar 
contention was put forward in favour of gear wheels 
made of “all hard’’ steel, as compared with the 
case-hardened article, since the latter only gave 
satisfactory results if treated with considerable care 
and skill. Put into plain words, this surely means 
nothing less than this: That in important branches 
of engineering construction more expensive materials 
and methods have to be employed for lack of the 
proper care and skill in the treatment of more econo- 
mical materials. It is true that it may not be possible 
for the designing engineer himself to acquire the 
metallurgical knowledge and skill required to conduct 
these operations. If, however, he has acquired 
enough metallurgical knowledge and insight te enable 
him to appreciate the problem correctly, he ‘will be 
not only in a position to make good use of expert 
metallurgical. assistance, but also. in the requisite 
frame of mind to lead him to avail himself of it. The 
matter, however, goes much further than the question 
of whether an alloy steel or a cheaper material is to 
be employed, for it enters into the whole question 
of the right use and treatment of all the materials of 
construction. . Take, for example, the question of 
machining facility. "Where it is necessary to deliver 
steel to the engineer in its final state so “far as heat 
treatment is concerned—simply because it would not 
be safe to leave the final heat treatment in the hands 
of the engineering firm—it becomes essential to limit 
the choice of material to one. which is reasonably 
easy to machine in its finished state. Where expert 
treatment can be given in the engineering works, a 
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much wider choice becomes available, and both easier 
machining and a better final condition are attainable. 
Or, if we consider much larger objects, such as the 
forgings used in the construction of steam turbines 
and their gearing, we find that a more thorough under- 
standing of metallurgical conditions by engineers is 
again of profound importance. Knowing too little 
of the internal constitution and structure which 
should be found in properly forged and heat-treated 
steel, the engineer is bound to rely almost entirely 
upon mechanical tests, and these, when applied to test 
pieces taken necessarily from the exterior of large 
forgings, afford too little information. The present 
discussions as to the extension of our testing methods 
is a sign, and a healthy one, that the imperfections of 
a system that has relied almost solely on a tensile 
test are beginning to be realised. There can be no 
doubt at all, however, that with a fuller appreciation 
of metallurgical knowledge and its application to 
inspecting and testing methods, many an unsatis- 
factory forging which has afterwards failed in service 


dusty workings should be watered. It should be 


clearly recognised, however, that dry dust is dangerous 
apart from the presence of gas, and that its explosi- 


unaffected by the atmospheric pressure. The warn- 
ings may, therefore, protect the miner from gaseous 
explosions ; they are, however, no protection against 
explosions of dust. 








Literature. 





Modern Roads. By H. Percy Boulnois, M. Inst. C.E, 

London: Edward Arnold. 1919. Price 16s. net. 
ANYTHING concerning roadways which comes from 
the pen of Mr. Boulnois is worthy of consideration, 
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would never have been accepted. It is even probable 
that it might never have been offered for acceptance. 

It may perhaps be urged that engineers as a whole 
may well be pardoned for their tardiness to accept 
the advanced teachings of modern metallurgy, because 
that whole subject is still the battle-ground of con- 
tending views and theories. That view, however, ‘is 
a merely superficial one. Controversial discussions 
are the sign of a subject in which there is great mental 
activity and in which rapid progress is being made. 
The discussions, however actively pursued, relate 
mainly to the newest phases of the subject—to that 
borderland between new knowledge and the ignorance 
which lies beyond—which furnish the proper material 
for research and discussion. On most of the main 
fundamentally important matters, ascertained know- 
ledge has been reached and lies ready for the use of 
the engineer and metallurgist alike. The fact that 
“doctors disagree” is therefore no valid excuse for 
adopting an attitude of sceptical aloofness, We must 
mobilise all our forces, utilise all our knowledge, if 
we wish to secure a lead or even to maintain our 
existing position. 


Colliery Warnings. 


THE retirement of Mr. Henry Harries from the 
Meteorological Office and his announcement that he 
and he alone was the anonymous author of the well- 
known colliery warnings, has once again called atten- 
tion to the influence of atmospheric pressure upon 
the danger of explosions in coal mines. The warnings 
first appeared in 1881. Before that date it was 
practically universally believed that a low barometer 
was a source of danger to miners. Some held that 
the prevalence of a south wind, the common accom- 
paniment of 4 low barometer, was the true cause. 
Mr. Harries carefully studied the matter and came 
to the fixed conclusion that a high, not a low, atmo- 
spheric pressure entailed danger of a gaseous explo- 
sion. During the thirty years preceding the date 
when he began to issue warnings, British colliery 
explosions took an average annual toll of 246 lives. 
During the following thirty-eight years—that is, 
in the period covered by the warnings—the average 
annual loss fell to 126, in spite of the fact that by 
1918 the number of men employed underground had 
more than doubled. The nature of the warnings was 
for years freely criticised, for many people held that 
they were founded upon a totally false assumption. 
It is significant in this connection that over the 
period from 1908 to 1913 hostility to the warnings 
became particularly marked, and that the deaths 
from colliery explosions coincidentally rose to an 
average of 224 per year. The force of the hostile 
criticism has since weakened, and over the six years 
1914 to 1919 the annual loss of life averaged but 50. 
These figures, it would seem, provide clear evidence 
in support’ of Mr. Harries’ opinion that with a high 
barometer the weight of the superincumbent atmo- 
sphere opens the fissures and pockets in coal seams 
and allows the imprisoned gas to escape. He has 
stated that the shivering of the earth’s crust under 
the weight of an anti-cyclone may cause gas to escape 
from the seams of coal mines at the enormous rate 
of 100,000 cubic feet per minute, whereas a fall of 
atmospheric pressure cannot set free from the fissures 
more than a few cubic feet of gas per minute. In 
discussing this matter, we should bear in mind the 
fact that during the period covered by the warnings 
there has been a progressive infprovement in our 
knowledge regarding the cause and development of 
colliery explosions, and particularly regarding the 
important part which coal dust may play in such 
disasters. It has long been known that coal dust 
could assist the propagation of a gaseous explosion, 
but only since about 1910 has it become generally 


for he has made the subject of roads one of his special 
studies. Moreover, few are better qualified than he 
is to speak on the subject. He was, as all the engi- 
neering world knows, for many years City Engineer of 
Liverpool ; then he became an Engineering Inspector 
of the Local Government Board, rising to the position 
of Deputy Chief Inspector. -More recently he was a 
member of the Advisory Committee of the Road 
Board, and is Chairman of Council of the Roads 
Improvement Association. Hence the present work 
would in any case have been well received, and the 
demand for it is pretty certain to be inereased 
by reason of the fact that much reconstruction of road- 
ways is now under consideration or is actually taking 
place. 
The present work is divided into ten chapters and 
two appendices. The first chapter is introductory 
and gives information concerning, among other things, 
the Road Board and its doings. Commenting on the 
importance of good roads, Mr Boulnois remarks that 


question of the need for first-class highways reached 
the importance that it occupies to-day. The enforced 
neglect of our roadways, together with the heavy wear 
which they underwent during the war period, and the 
fact that the money which would ordinarily have been 
granted by the State for use on them was diverted 
into other channels, left many of them in a deplor- 
able condition. To restore them to their normal 
condition would alone necessitate the expenditure of 
many millions of pounds; but something more than 
that will have to be done. Road traffic is bound to 
increase. Everything, in fact, points to such an 
increase as would never have been deemed possible 
in the days of horse-drawn vehicles, and the roads 
and their surfaces must be put into such a 
condition that they will satisfactorily withstand 
the increased wear and tear to which they will 
be subjected. There is no doubt, remarks Mr. 
Boulnois, that the greater part of the damage done 
to roads is caused by heavily loaded motor vehicles 
and their trailers, and it became evident some years 
ago that roadways which were perfectly satisfactory 
with any type of horse-drawn traffic were entirely 
unsuitable for self-propelled vehicles. With the latter 
there is abnormal crushing of the surface material, 
which is brought about by their increased weights and 
higher speeds. Then, again, the amount of traffic is 
greatly increased owing to the longer distances that 
can be covered, and there is disintegration and econse- 
quent pitting of the surface of the carriage-way, 
which is mainly caused by the suction effect and the 
“brushing”? action of the pneumatic-tired wheels 
when travelling at high speed, changing speed, and 
starting. Moreover, longitudinal ruts or tracks, 
which are due to the tendency of all self-propelled 
traffic to keep in the centre of the carriage-way, are 
formed, and, in addition, there is greater shaking or 
vibration that is augmented by a “ bouncing” or 
“ bounding ”’ action of the vehicle which is not nearly 
so violent in horse-drawn vehicles. Furthermore, 
there is the great difference between “‘ propulsion ”’ 
and “draught.’’ With the latter there is merely a 
sort of rolling action of the wheels on the road; with 
the former there is a veritable ‘‘ push” on the road 
in a direction exactly opposite to that in which the 
vehicle is travelling. For these and other reasons 
the roads which were quite good enough for the traffic 
of twenty years ago or less are incapable of withstand- 
ing the treatment which they receive nowadays. 
Even so, Mr. Boulnois remarks that it is evident that 
for some time to come it will still be necessary to 
construct what are known as_ water-bound mac- 
adamised roads, and in Chapter III. he goes at. some 
length into that branch of his subject and incidentally 
takes occasion to discuss road testing machines. 

The tar treatment of road surfaces claims attention 
in Chapter IV., both British and American methods 

being referred to. Chapter V., which runs to some 

fifty pages, is devoted to bituminous roads, a title 

which; as:the author says, may be criti¢ised as not 

being strictly correct, since of recent years the 

definitions of bitumens and asphalts have been some- 

what changed. As a matter of fact, he, makes refer- 

ence to all kinds of binding materials, including tar, 

pitch, creosote oil, &c., in addition to bitumen proper, 





accepted that coal dust by itself can be responsible 


never before in the history of this country has the | are 


for a disastrous explosion. ~Mr; Harries’ warnings | roadways by means of a mixture of broken up metal 
regarding the possibility of increased gaseous emission | @nd Various o : 
have always been accompanied by the advice that | Among Sheavsteres dent Wak aad be meatigqned the 


ds of “sticky, Waterproof binders, 


tar- ; iwell; the’ Drummond ‘and 
Crompton ; the Granastik;.. the. Lithomac ; the 
Cormastik; the*"Ferromac; the Robeson; the 
Nassau Pykoten; the Rhouben; the Chemnitz and 


bility has been shown by experiment to be appa Kaiserlauten ; the Acberli; the Tarbetonite; the 


Ohl; the Kiton; the Westrumite; the Rocmac ; 
and the Tarmac. In some cases the behaviour of the 
roads under test is given, reference being made to 
the Fulham, Sidcup, and Wandsworth trials. It 
would appear that Mr. Boulnois is more in favour of 
Tarmac than of any of the others that he describes. 
Tarmac, it may be explained, which was introduced 
by Mr. E. Purnell Hooley, M. Inst. C.E., some sixteen 
or seventeen years ago, when he was county surveyor 
for Nottinghamshire, is the trade name of a material 
composed. of selected furnace slag, thoroughly in- 
durated and impregnated with tar and other bitumin- 
ous compounds. .The conglomeration is effected by 
taking slag taken direct from the furnaces, allowing it 
to cool to a certain fixed temperature, breaking it 
up, and then. impregnating it with the tar compound 
at the same temperature. 
Chapter VI. deals with bituminous carpets or wear- 
ing courses, the importance of which in the develop- 
ment of road surfacing or-reconstruction cannot, the 
author remarks, be overstated. Both British and 
Atnerican methods and specifications = discussed, 
and the icular t; of carpet, which was intro- 
duced. by Mr. E. J. Cokiiova, M. Tnst. C.E., borough 
engineer of Hornsey, is spoken of in terms of consider- 
able co ion. The aggregate entering into its 
composition is composed of destructor clinker, which 
is milled and pulverised so as to obtain material for 
the top coating varying from }in. down to fine powder, 
and for a bottom coat varying from about jin. to 
$/,,in. gauge. The in each case are mixed 
with hot bitumen, conveyed to the road, and laid and 
rolled hot. Mr. Boulnois designates Mr. Lovegrove's 
work as “a great development in the evolution of 
bituminous highways,” and adds that other engineers 
engaged on experiments with the same material. 
In Chapter VIL. the question of waves and corruga- 
tions in road surfaces is Considered, and the author 
comes to the conclusion that, ‘in view of the differ- 
ences of opinion on this important matter, it is evident 
that further investigation; research, and observation 
arérequired.” ‘ At present,” he continues, “‘ the only 
remedies s ‘to lie an‘ the direction of 
either abandoning longitudinal rofting for some other 
method of consolidation ‘or ‘the ééristruction of road 
surfaces with some substance of a more unyielding 
or, tenacious, character,” 
Chapter VIII..is. devoted. to paved. streets, and init 
the various attributes, advantages, and disadvantages 
of granite or syenite setts ; setts of softer stone, such 
as sandstone, gritstone, whinstone, &c.; wood blocks ; 
natural rock asphalt ;.Durax ;° bricks'; ‘and. various 
artificial blocks, including Wood's clinker blocks and 
Lithofalt blocks, are reviewed. It-calls for no special 
comment. The next chapter, on ‘‘ Concrete Roads,” 
deals largely with experience:in the United States and 
Canada, though mention is made of trials in Belgium, 
France, Germany, Leith, Chester, Dunfermline, and 
Gravesend. With regard to the last-named, it was 
apparently constructed at the wrong time of the year 
and of too weak concrete, besides having to be laid 
in half widths, and not being given sufficient time to 
ripen. It is difficult to understand, therefore, why 
so much space is devoted to it and its full specification, 
especially if, as the author says, it ‘was practically 
doomed to failure” from the outset. On the other 
hand, it does not appear that sufficient weight is 
given to what we believe are the excellent results 
achieved by Mr. Matthews Jones, of Chester. Were 
it not for the praise bestowed upon the reinforced 
concrete road which is being constructed in connection 
with the Royal Albert and Victoria Docks extension, 
it would have almost seemed that Mr. Boulnois was 
half inclined to doubt whether, in spite of the success 
obtained in America, concrete roads were really good. 
As it is, he says of the Dock roads that they show 
absolutely no cracks, although no expansion joints of 
any kind are provided, and that it is evident that 
they will meet the very exceptional circumsta ices 
which exist in the locality.’ Mr. Boulnois has, in fact, 
passed over the question of the reinforcement of 
concrete for roads with but slight reference. We fancy 
he will have cause to give it greater attention when 
the time comes for a second edition of his book. 
On the first part of the last chapter—X.—which is 
devoted to slippery streets, no remarks need be made. 
The author is on ground which is only too familiar 
to those whose business leads them into connection 
with roadmaking and maintenance. The conclusion 
of the chapter arid the book is, however, worth quoting. 
‘“*In the past,” says Mr. Boulnois, ‘ the tendency of 
local authorities has been to view the question of their 
roads from a communal rather than a national stand- 
point. There can be no doubt that the roads of this 
country will play a very important part in inland 
transportation; the railways are congested, the 


‘canals are only able to deal with very slow traffic, 


the tramways and light railways constructed on roads 
are destructive to the general traffic and out of date. 
It is to the roads that we'shall have to look for the 
supply -of agricultural products to the consumer ; it 





and describes very numérous methods of making 


‘will be the flexible motor omnibus or Reynard train 
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and not the rigid tramear which will take workers to 
and from their cottage homes to the factory and work- 
shop...[t. will be, by, road. that the larger, shops and 
stores will deliver goods to their customers;, For many 
years past transportation has been bound, like 
Andromeda, to the rock of the railway; but to-day, 
Perseus, in' the’ form 'of ‘the self-propelled vehicle, has 
come to her aid, and *by the assistance of Medusa’s 
head, in the guise of good roads, will liberate her from 
these. bonds and transportation will again be. free. 
It is for the highway engineer now to play his part in 
this liberation,” 

Taking the book as a whole it mz.y be said of it that 
it contains a vast amount of most useful information, 
so marshalled that all of it appears to be in its right 
place, and all of if has evidently passed before the 
eye of an expert. In form and make up the volume 
reminds. us irresistibly of many ,American publica- 
tions, and we should judge partly by that and partly 
by the many quotations from the writings or sayings 
of United States: authorities that Mr. Boulnois is 
distinctly an admirer of the road engineers of that 
country. 





SHORT NOTICES. 


Wireless Transmission of Photographs. By Mareus J. 
Martin. The Wireless Press, Limited, London. Pp. 140. 
5s, net.-The, first edition of this useful little book 
appeared, in 1916, when those interested in the subject 
would probably be.coneerned with more pressing problems. 
We are glad, therefore, to be able to notice the second 
edition of the. work which has now appeared, since it is 
obviously the outcome of a considerable amount of study 
and experiment on the part of the author. The wireless 
transmission of photographs is naturally of quite recent 
growth, the first practical attempt being made in 1908. 
But although it is still in the experimental stage, every- 
thing points to the fact that for long distance transmission 
a reliable wireless system will prove both cheaper and 
quicker than transmission over ordinary land lines and 
cables. The advantages of the wireless system are dis- 
cussed in the introduction to the book, and the author 
then proceeds to describe various forms of transmitting 
and receiving apparatus which have been tried or are 
capable of application to the purpose in hand. The last 
chapter is devoted to a description of a system the result 
of the author’s own experimental work, and designated 
the ‘‘ telephograph.” appendix contains some notes 
on selenium cells, on the preparation of metal prints, 
and on lenses. A few optical notes, and some information 
regarding photographic films, have been added to amplify 
points which appeared to be insufficiently dealt with in 
the first edition. One would naturally assume that 
selenium would play an important part in any system 
linking up the effects of light and electricity, and it is 
somewhat surprising to find that this element is not e:m- 
ployed in the final system developed by the author. If we 
have any criticism to offer of the book as a whole it 
would relate to the wireless section, which does not appear 
to have been adequately revised in regard to the im- 
portant developments which have occurred in the four 
years since the first edition of the book appeared, 


Wireless Telegraphy and Telephony. H. M. Dowsett, 
M.I.E.E. The Wireless Press, Limited, London. Pp. 323. 
Price 9s. net.—The object of the author in preparing this 
useful volume is to provide’students of the subject with a 
connecting link between the elementary text-book and 
the advanced treatise. In particular it is written to meet 
the demand for a book of instruction which can be used in 
sequence to ‘‘ The Handbook of Technical Instruction for 
Wireless Telegraphists,” by J. C. Hawkhead and the 
present author. The first and second chapters introduce 
conceptions of the electron and the elect ron-vortex atom, 
and deal with the elementary theory of alternating currents 
as far as the vector diagrams of variously loaded) trans- 
formers. The author then proceeds to his subject proper, 
devoting a chapter to each of the following sections :— 
The spark discharge, continuous wave . transmitters, 
thermo-ionic. effects and oscillation valve phenomena, 
apparatus for high-speed transmission and reception, and 
as regards testing a chapter each to the measurement of 
current, electromotive force resistance, capacity, induc- 
tance, frequency, dielectric strength, and the decrement 
of damped oscillations. .The final chapter discusses 
methods of measuring the direction and distance of trans- 
mitting stations and the intensity of received signals. 
The book is illustrated with numerous drawings and photo- 
graphs of wireless apparatus, and includes all the recent 
developments resulting from the introduction of the three- 
electrode thermionic valve. It should therefore prove a 
very useful addition to the literature available on this 
rapidly changing and elusive subject. To many readers 
the absence of any advanced mathematics will constitute 
an additional recommendation. 





Applied “Aerodynamics. By G. P. Thomson,’ M.A. 
London: Hodder and’ Stoughton, Limited. 42s. net.— 
This volume, according to Colonel O’Gorman’s introductory 
note, makes use of the technical information accumulated 
during the war on the scientific side of aeronautics. ‘There 
is admittedly need for an exhaustive authoritative ‘work 
which ‘will preserve for all time in a manner permitting 
easy reference the cream of ‘the more important ‘war-time 
research resulté and which ‘will correlate these results 
among themselves and with previotsly existing know- 
ledge. Mr. ‘Thomson’s ‘book goes a little way towards 
securing this end, but we must, we think, look elsewhere 
for-its full realisation. Much of the information in the 

was generally known before the war, while of the 
other portions it may be said that they are very’ largely 
merely summaries of the Advisory Committee’s reports. 
The mathematical treatment’ of stability follows’ Bryan 
very closely. ‘The general format of the book is open to 
more than criticism. The large print and the thick’ blot- 
ting type of paper tised serve no useful purpose, but give 
the volume an adipose appearance which suggests a 





“ wonder book’ of ‘aeronautics rather than a serious 
scientific treatise. ‘ 


Steamship Coefficients, Speeds,"and{ Powers. | By Charles 
F. A. Fyfe. London : E. and F. N. Spon. 91920. 25s. net. 
—tThe title page describes this as a second edition, but in 
reality it'is practically a new book, for the method adopted 
in the first issue, of reducing all ships to 100ft. models for 
éomparison, has been almost discarded in favour of the 
system of giving dimensions, ae trae and results’ of 
tests. The book may be divided into two distinct parts, 
of which the first is devoted to an explanation of the laws 
governing the design of ships to suit specific: conditions by 
a process of comparison with past experience. llers 
are also considered and a chapter is devoted to Taylor's 
contours for predicting the resistance of ‘a merchant ship. 
The second half of the volume is @ collection of miscel 
laneous data, giving the results of trial trips of all-sorts of 
vessels and experiments on models. The value of the book 
would be greatly enhanced if there were.a proper index to 
these data. 

Metals in Aircraft Construction.. By Wilfred Hanby. 
London: The Standard Air Press, Limited, 3 and 4, 
Lincoln’s Inn-fields. Price 6s. net.—Within the limits of 
this comparatively small book the author has succeeded 
in. compressing a large amount of useful practical informa- 
tion on the nature, defects, and treatment of steel— 
ordinary, carbon, and special alloy—cast iron, brass, 
aluminium, and other common metals and alloys. e 
writes well and clearly and with a pleasant, correct style 
such ag is unfortunately less cultivated among technical 
writers than it might be. His chapters cover the hei 
of metals, the defects of steel, the thermal and mechanica 
treatment. of steel, case hardening, heat treatment plant, 
pyrometry, the application and classification of aircraft, 
metals, and autogenous welding. With but. minor excep- 
tions all the portions of the book have an interest wider 
than aeronautical, and should prove useful to motor and 
other engineers interested especially in modern steels and 
their treatment. 








BOOKS RECEIVED. 
A Text-book on Machine Drawing for Electrical Engineers. 


By Edward Blythe. London: The Cambridge University grad 


Press Warehouse, Fetter-lane, E:C. 4. Price 20s. net. 

Wireless Telegraphy and Telephony: First Principles. 
Present Practice, and Testing. By H. M. Dowsett. London: 
The Wireless Press, Limited, 12/13, Henrietta-street, 
W.C. 2. Price 9s. net. 

Selected Studies in Elementary Physics. A Handbook 
for the Wireless Student and. Amateur, By E. Blake. 
London: The Wireless Press, Limited, 12/13, Henrietta- 
street, W.C. 2. Price 5s. net. 








DRIVING PILES THROUGH ICE. 


InsTEAD of being a disadvantage, as might at first 
sight be expected, the freezing of the water was actually 
a help in carrying out some port improvements at Mil- 
waukee, Wis., U.S.A. The work necessitated. driving a 
number of vertical and batter piles, up to 65ft. long, and 
was carried out, according to a brief description in’ the 
Engineering News Record; as follows :—The depth of the 
water near the shore, especially where the inner rows of 
vertical and batter piles were driven, varies from lft. 
to 3ft. This section is later to be filled with earth. In the 
summer, it would be necessary to dredge sufficiently deep 
to bring the barge supporting the pile-driving machinery 
close to the shore, or else to erect falsework along or near 
the bank. Either of these methods would have been 
expensive and have consumed much time in preparation. 
For an average of some 70ft. from the shore, the ice 
was about 2ft. in thickness and when the water was lft. 
in depth the earth under the ice was also frozen. Some 
I2in. by 12in. timbers were laid upon the ice, and upon 
them were placed rollers which carried the framework of 
the pile drivers and the house containing the boilers, 
engines, cable drums, fuel, controls and accessories usually 
required for pile driving. A small hole was started in the 
ice by means of a steam jet apparatus, consisting of a 
flexible armoured hose, with a lin. pipe bent at right 
angles. In about five or six minutes a hole in the ice was 
made and enlarged and the frozen earth was sufficiently 
softened so that the vertical and batter pi'es could be 
freely and easily driven. The alignment of not only the 
vertical, but also of the batter piles, driven at an angle 
of 30 deg., was so perfect that it was impossible to detect 
any variation. After the several rows of piles were driven 
the longitudinal and other timbers were placed in position, 
the cuttings for these in the ice and earth also being carried 
on from the surface of the ice. It was estimated from the 

rogress that the number of piles driven in a day was 
double that which would have been possible in summer 
with a floating rig. 








BRITISH WATERWORKS ASSOCIATION. 


THE ninth annual general meetirg and conference of 
the British Waterworks Association, will be held in the 
Council, Chamber, the Exchange, Nottingham, on Thurs- 
day, July Ist, at 2 p.m., when the members, will be 
welcomed by the Mayor. Later, after the transaction of 
routine business, Mr. W. Terrey, general manager, Sheftield 
waterworks, will read a paper descriptive of the scheme 
for pumping water from the River Don in substitution 
for the statutory compensation water. The interim 
report of the Water Power Resources Committee and the 
suggested introduction of a Bill for enabling water .under- 
takings to increase ‘their rates» and: charges by a more 
facile legislative machinery than exists at present will 
then be considered. In the evening, at 7, there will bo 
a reception by the Mayor at Nottingham Castle. On the 
Friday ‘@ visit’ has: been arranged ‘to the following: works 
belonging to the Nottingham Corporation :—The: mech- 
anical filtration plant at Eastwood; the Bestwood pumping 
station, the Boughton pumping station; and the Burton 
Joyce pumping station. 








“Obituary. 


EBENEZER HALL-BROWN. 


Wirsa regret we have to place on record the death, 
which’ took place on the 13th inst.; of Mr. Ebenezer 
Hall-Brown, general’ manager of Richardsons, West- 
garth and Co., Limited, Middlesbrough. 

Mr. Hall-Brown, who was in his fifty-ninth year, 
was born in Greenock, and, was educated at St. Paul's 
Balfour Schoo] and Anderson's College, Glasgow... He 
received his engineering training in the.works of the 
Fairfield Shipbuilding and Hngineering » Company, 
Limited, Govan, where he served for nine years, the 
last four of which were spent in the drawing-office. 
From Fairfield he went to Messrs. T, Richardson and 
Sons, Hartlepool, where for several years he was hea 
of the scientific department and chiefly responsible 
for the designs of all the engines turned out by the 
firm..In 1892 he resigned that position, and in partner- 
ship with Mr. John A. Buttery took over the St. 
Helens Engine Works, Govan, ‘previously. occupied 
by Mr. William Kemp. Under the designation of 
Hall-Brown, Buttery ard Co., and in greatly enlarged 
premises, the firm developed the business and under- 
took larger and larger sets of marine engines,for vessels 
built on the Clyde and elsewhere. In July, 1912. he 
was invited to become the general manager in the 
Middlesbrough works of Richardsons; Westgarth 
and Go., and ‘that position he filled with much dis- 
tinction until his sudden death last week. 

While carrying on the practical work of marine 
engine building Mr. Hall-Brown all along evinced a 
keen interest in, and occupied himself with, the science 
of the engineering profession, and engaged in research 
work and experiment. From early in his career he 
was identified with the Institution of Engineers and 
Shipbuilders in Scotland, joining that body as a 
uate in December, 1883. Even after his election 
to full membership in 1895 he continued to take a close 
and painstaking interest in the Students’ Section, 
and he presided over its proceedings and nurtured its 
development and usefulness. He took a prominent 
part in the proceedings of the Institution, holding 
office in the Council and becoming president in the 
years 1911 and 1912, when he delivered addresses 
of exceptional interest. He was also a member of the 
Institutions of Civil Engineers, Mechanical Engineers 
and Naval Architects, as well as a member of the 
North-East Coast Institution of Engineers and Ship- 
builders and of the Institute of Metals. 


IRVINE KEMPT. 


Tur death took place “at Broomeraig, Largs, 
Ayrshire, on May 14th, of Mr. Irvine Kempt, formerly 
the gencral superintendent of the Caledonian Railway. 
Mr. Kempt, who was in his eighty-ninth year, retired 
from the Caledonian service eighteen years ago, and 
had for many years occupied a prominent and in- 
fluential position in Scottish railway circles. He was 
a native of Aberdeen, and about seventy years ago he 
entered the office of the Scottish North-Eastern Com- 
pany, becoming in a few years goods superintendent, 
and thereafter secretary of the company. On the 
amalgamation of the company with the Caledonian 
Company he was appointed assistant to Mr. Chris- 
topher Johnston, manager of the latter, and was trans- 
ferred to Glasgow. In 1881 Mr. Kempt became generai 
superintendent of the system, and as traffic manager 
especially did much for the development of the com- 
pany and initiated improved methods of working. 
Among the duties connected with his position was 
that. of arranging for the periodical visits of Royalty 
to Balmoral and Deeside, and on several occasions 
Queen Victoria expressed her satisfaction with his 
arrangements for her journeys to her northern home. 








BOOK OF REFERENCE 





Tur annual appearance of Kempe’s Engineers’ Year 
Book is really quite an important event in the engineers’ 
year. It contains such a vast amount of information and 
such evident pains are taken to keep it well up to date, that 
the book becomes each year more valuable as a work 
of reference. In the present issue there are no less than 
twenty-seven sections which are either quite new or which 
have been entirely re-writtem. In notices of preceding 
issues of this volume we have ventured on occasion to 
make certain suggestions. Last year we drew attention 
to the fact that the article dealing with electric welding 
was not quite up to date. The article on that subject 
in the present issue is one of those which has been _re- 
written: and very greatly improved in consequence. The 
year before we had remarked on the fact that we could not 
find ia the Year Book any information concerning the 
correct sizes of holes for. tapping with different sized taps 
This year’s issue contains two tables dealing with the 
subject.. On all occasions we have found the editor not 
only willing, but anxious to deal with well meant criticism. 
For the present volume we have no suggestions to make. 
There is such a profusion of data on almost every con- 
ceivable subject connected directly or indirectly with 
engineering that it is almost inconceivable that anything 
can have been omitted! The 1920—27th—edition, which , 
it. is hardly necessary to remind our readers, is published 
by Crosby, Lockwood arid.Son,. is priced, at 30s. net in 
Great Britain. ; 
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Railway Dynamometer Cars.* 





ON account of the large amount: of rolling stock which 
came into use during the last: decade, and by reason of 
the great progress made quite recently in improving the 
efficiency of the steam locomotive, as well as the ‘gradual 
introduction of electric traction on some lines, testing 
cars have come into extensive use on the principal 
European and American railways. These cars have been 
designed to obtain certain definite results, which have 
enabled revolutionising decisions to be come to as regards 
questions relating to economical train operation and 
accurate time schedules. The need for reliable testing 
and measuring instruments, to enable dynamometer and 
speed tests to be carried out, led many of the more pro- 
gressive railway companies to investigate the existing 
forms of apparatus, and to re-design them for their own 
particular purpose 

The question of speed indicators was worked out in 
several different ways in more or less satisfactory designs, 
but the dynamometer mechanism required to be con- 
siderably developed before it came to be sufficiently 
accurate. A dynamometer is simply an instrument which 
will measure, and preferably also record, the varying values 
of ing kinetic forces, no matter of what magnitude, 
and the older forms of spring gauge dynamometer soon 
came to be recognised as having severe disabilities and 
limitations in their correct use. Thus they needed to be 
constantly undergoing re-calibration, and for the heavier 
loads the helical spring form became very bulky and 
cumbersome. 

Fortunately, a new form of dynamometer was available, 
which made use of the measurement of an oil pressure 
set up in what is practically a hydraulic press, and the 
measurement of the load could be accomplished in a 
very simple manner. The smallest form of this dynamo- 
meter used for road and field work, in which efforts of 


The Great. Western Railway car, stationed at Swindon, 
is built as a saloon carriage, 45ft. long and 9ft. wide. It 
weighs just over 58,500 lb. (about 26} tons), and it is 
carried on two standard four-wheeled bogies. 

The dynamometer arrangement consists of a specially 
constructed frictionless spring, which is fitted in the 
centre of the car just below the ing table for measur- 
ingin thesaloon. The draw-bar is attached to this dynamo- 
meter, and the pull of the locomotive on the train attached 
behind the dynamometer car deflects the spring more or 
less in proportion to the tractive effort. stylographic 
pen is attached to a sliding rod on a bracket fastened on 
the middle of the spring, and another pen to a fixed bracket. 
The latter pen marks out a datum line, whilst the other 
draws a sinuous line at a distance from the first line pro- 
portional to the pull in tons exerted by the locomotive. 
A continuous diagram of the tractive effort is made on a 
paper roll passing over drums on each side of the recording 
table. This roll can not only be driven by hand gearing 
inside the car, but it can also be moved by the train motion, 
so that either lft. or 2ft. of paper represents each mile 
of line travelled. 

To ascertain the velocity at which the pulling effort 
is being accomplished, it is necessary to correlate the 
train speed and the locomotive pull. For rough Ses 
that is done by taking simultaneous readings of the aw- 
bar pull and of the speed indicator dial, which is operated 
by a belt and pulley on one of the carriage axles. To 
obtain more exact information, however, a flangeless 
wheel, which can be raised or lowered from the car interior, 
is made to rotate on the rail, and thus operate the machin- 
ery connected with -recording and other instruments. 
The paper strip, which is driven by this mechanism, 
has a line drawn across it, and every two seconds a pen, 
operated by an electric magnet, makes a serration. en 


by m with a suitable scale the distance travelled 
by the Pape between every tenth serration, the exact 
speed o over the twenty seconds, can 





the train, evernae 
be obtained in miles per hour. 





—_—_——_— 


The completed dynamometer car, a longitudinal section 
and plan of which is given in Fig. 5, and which was first 
commissioned early in 1914, embodies a physical testing 
laboratory equipped with the most modern 
measuring apparatus and auxiliary recording devices as 
yet applied to a vehicle of this kind, whereby it meets all 
the requirements demanded in the different running tests 
for taking the efficiency of locomotives, the resistance of 
trucks or trains of various kinds, the power required for 
propelling trains on certain lines under different running 
conditions. It has now travelled over 14,000 miles. 

The car body rests on two four-wheeled bogie trucks 
of the railway’s standard design. The underframe is 
built up entirely of steel, and is of exceptionally strong 
design, to meet all stress requirements. The side sills 
are made double in accordance with the extraordinary 
conditions met with in service. Outside of the usual truss 
rods under the side sills, there are vertical reinforcing 
armatures to ensure the whole frame against excessive 
collapsing stresses. 

The interior of the car is divided into four compartments. 
The first room at the front or dynamometer end is the test 
room, 21ft. long, containing all the indicators and measur- 
ing apparatus. A cupola, with an elevated seat just behind 
the front vestibule, gives a good view towards the engine 
looking into the cab, at the signals, overhead wires and 
track ahead, as well as over the train behind. The second 
compartment, which serves as a work room, is 13ft. long, 
and from it a short corridor leads to the back platform and 
gives access to a small tool room with an equipment for 
making any running repairs, a work bench with chemical 
apparatus for doing exhaust gas analysis during the tests, 
and lockers for supplies. Adjoining it is a small lavatory, 
but no living accommodation is provided, owing to the 
short main line service of the Swiss State Railways. The 
interior fittings and finish are kept very simple. Elec- 
tricity is used for lighting, and heating is done by steam 
from the engine. Inter.or views of the car are given 
on page 530. 
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FIG. 5—LONGITUDINAL SECTION AND PLAN OF SWISS; RAILWAY DYNAMOMETER CAR 


not more than 1 ton were to be dealt with, comprises an 
oil cylinder which transmits its pressure to a small piston, 
the reaction to the motion of which is supplied by quite a 
small calibrated helical spring. This apparatus operates 
@ simple lever mechanism and tracesa“graph on a paper 
roll receiving its motion from an unloaded road wheel. 

In the earliest types of testing van used on the railways, 

only the simplest forms of apparatus were used for deter- 
mining such values as draw-bar pull at various loads and 
speeds, but very little attempt was then made ‘accurately 
to arrive at the locomotive efficiency on the track. Ameri- 
can practice soon developed very elaborate testing sets 
in conjunction with the Universities, these cars requiring 
@ large staff to work, and living accommodation had to be 
provided for long-distance runs. The Purdue University 
locomotive testing set, which was later reproduced in this 
country by the Great Western Railway Company, was 
fitted with a type of underframe spec‘ally suitable 
for making the uired measurements. Very complex 
forms of dynamometer cars, all of the spring type, were 
soon in vogue on the United States and Canadian rail- 
ways, and great advances were undoubtedly made by 
the Pennsylvanian State Railway, which, under the 
guidance of its chief chemist, Dr. Dudley, installed not 
only a dynamometer but also a travelling laboratory 
testing car for the speedy carrying out of all sorts of loco- 
motive and other tests and trials during train runs, often 
of long duration over all grades of track. 

British practice in dynamometer car equipment is not 
much behind the developments which had been going on 
in America. Over twenty years ago the locomotive 
department of the Great Western Railway Company 
built for the use and information of the technical depart- 
ment, the pioneer testing car of this country. The main 
purpose of this vehicle was to ascertain the draw-bar 
pull of locomotives, but to the plant required for this duty 
was subsequently added numerous other accessories, which 
have been copied and enlarged upon by other progressive 
British railway companies. 





by a series of signals transmitted electrically to the chart 
by an operator stationed at a window. A code is arranged, 
so that one dot means a quarter-mile post, two ticks 
indicates a mile post, three pushes stand for a station, 
and four for a tunnel, and so on. Particulars of the work- 
ing of the locomotive are also recorded in the car by a 
pen operated by an observer on the footplate. An inte- 
grator in the car also registers the work done in foot- 

unds by the locomotive on the train through the draw- 

, and this energy exerted every minute gives the horse- 
power by a simple division of 33,000. 

The efficiency of the brakes is also recorded in the 
d car by means of electrical connections. 
The time at which the engineman applies his brakes, and 
also the instant at which they begin to act on each coach 
and the speed of their individual application, is shown. 

Another useful piece of apparatus which is installed 
in the British dynamometer car is an instrument which 
tests and records the stability of a coach. In the vehicle 
which is under suspicion is placed a cast iron spherical 
shell arrangement, inside which oscillates a loose brass 
ball which follows every movement of the coach. Rubber 
tubes connected with the outer shell lead to a highly 
sensitive diaphragm in the testing car, and every move- 
ment of the brass ball is reproduced by the impressions 
made by a pen attached to the diaphragm. 





Swiss Testinc Car. 


The designs for this car were prepared by the mechanical 
engineer of the Swiss State Railways, to whom the author 
is indebted not only for much of his information, but 
also for a very pleasant trip in the car about to be described. 
After a thorough study of all the principal questions 


The progress of the train along the line is also recorded | 


great difficulty of examining and recalibrating 








involved in the selection of the type and general arrange- 
ment to be adopted, as well as the measuring apparatus 
and the instruments required, the car was ordered from 
the Swiss Industrial Company, of Neuhausen, and the 
equipment was put in the hands of a reliable firm. of 
instrument makers which works under the presiding 





* From a lecture delivered by Mr. J. 8. Glen Primrose to the 
Ipswich Enjineering Society on January 16th, 1920. 


genius of Dr. Alfred J. Amsler. } 





Bei 
.The Westinghouse automatic and non-automatiec quick- 
action air brake acts on the wheels of three axles. But 
the rear axle of the front truck is left free from brake shoes, 
as it is used for transmitting the motion “ban train to the 
-driving mechanism and other parts of the apparatus. 
The width of the car is 9ft. 3in. instead of the aoael 10ft., to 
permit of mirrors being attached outside the car to give 
the observer a view of the track ahead from his position 
at the instrument table. The car measures 57ft. over all in 
length, and when in full working order it weighs 82,000 Ib., 
say, 37 tons. 


Hypravrtic DYNAMOMETER. 


Although nearly all European dynamometer cars are 
equipped with spring dynamometers, either plate or 
helical, it was decided by the builders to use the hydraulic 
principle in the Swiss car, because of the fact that with the 
increase in capacity now required, spring dynamometers 
become very cumbersome. P. gore there is always the 

the springs 
from time to time. The general principle of the hydraulic 
dynamometer is widely known, but the Swiss modifica- 
tion of the a: atus due to Dr. Alfred J. Amsler possesses 
some distinatly noteworthy features. For instance, the 
usual stuffing-box and packing is completely eliminated, 
and instead the rams are ground so accurately to fit the 
cylinders in which they work that absolutely no packing 
is required. There is, however, a continuous minute 
infiltration of oil between the ram and the cylinder walls, 
which reduces frictional resistance to a constant negli- 
gible amount. 

In this testing car dynamometer —Fig. 6—there are two 
rams 4 and 5 of finely polished steel projecting into two oil- 
filled cylinders 2 and 3, which open outwards on opposite 
ends of a single block 1 of forged steel. The pressure 
exerted on the oil in 2 by the back ram 4 is given by the 
tractive effort of the engine acting through the draw-bar 
15, the coupling pin 14, the crossheads or yokes 9, and the 
straining rods 8, which all.form a rigid framework sliding 
in position between the rollers 16 and 17,. The front ram 
recnives the reaction from the pressure on the buffers 
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during braking. ‘The distance pieces 10 and 11, which have | through the tubes 40 and 43 to the cylinder 3, but as the | From which it follows that— 

spherical sea ; ent any side thrust on the rams, | ram 4 moves inwards and the front ram 5 moves 9 f é i 

and they work inside’ thé discs 12 and 13, which | the pressure in 3 becomes equal’ to ‘what ‘the by-pai 7.08 a,w = Vv, and Tain a, w = vy; 

are rigidly attached to the yokes 9, so that when the back | jn the body 4 transmits to the right, the passage tragn or 

ram 4 enters the cylinder 2 the front ram 5’ leaves the | tube 40 to tube 43 is cl and’ simultaneously the open- (¥,/v,) = (sin a/cos a) = tan a; 

cylinder 3, and vice versd. ‘The leather collars 6 and’7 | ing between tube 46 and the by-pass body is cut off. al 


at the open ends’ of thé cylinders are simply to prevent 
the entry of dust or air into the cylinders, they have nothing 
to do with the packing of the rams. 

The pressure in the dynamometer cylinders 2 and 3 
is transmitted by means of the pipe lines 18 and 19, 
through the distributing valve 24 to the pair of smaller 
recording or measuring cylinders 20 and 21 arranged in 
tandem with the pair of ‘differential pistons 22 and 23, 
extending opposite to each other, the whole being arranged 
directly underneath the instrument table. The pressure 
in these cylinders acts on the two differential pistons 22 
and 23, which it the use of either of two areas, 
according to the setting of the distributing’ valve 24, so 
that the oil pressure in the oil’ spaces a'and 6 may be 
either one-third or one-half of the whole pressure existing. 
Thus with a calibrated giving a maximum draw- 
bar pull indication of 60,000 b., the distributor allows’ a 
change to be made to either 40,000 lb. or 20,000 Ib. 
maximum pull without c ing the spring.“ 

A carefully? calibrated ical spring 26 is 
between the two measuring pistons, and the amount of 
its compression is a measure of the load acting on the 
differential pistons. ‘Then by ‘knoWing the ratio of the 
area of these pi to the area of the dynamometer 
rams, the load on the draw-bar and also the buffer reaction 
can be accurately calculated from the ee “ om 
recording pens.” By simply turning the handle o C) 
distributing valve, it is pbs to select any one of three 
scales for measuring the pulling or buffer load, thus keep- 
ing the autographic diagrams for heavy trains within a 
reasonable space—4in.—on the chart + without, 


on the other hand, sacrificing clearness in the diagrams | 


for light train loads. 

On the commencement of pulling the pressure on the 
piston 22 moves the spring 26 by means of the cap 27 from 
right to left. This carries along with it the sliding casing 
28, the connecting-rod 29 and the recording pen 29a 
attached to the end of it. When buffer reaction is set up, 





To fill all the pipe lines, cylindéts and valves with oil 
before starting the tests, the tank 33 is provided in which, 
by, means of the air line 34, @ pressure of about 50 Ib. to 
the square inch is always kept up. 

The two buffers at the front end of the testing car aro 
connected by means of an equalising lever, the central 
pivoting point of which carries the draw-bar with its 
hook projecting. beyond the bumper beam, Between this 

ivoting point and the dynamometer itself a Westinghouse 
riction draught gear has been inserted, all the reactions 
being transmitted through it to the Bi aarti The 
whole draught rigging is carried on ings in order 
to vent undue friction. When the dynamometer 
testing car is not. actually in service, it can travel in the 
train with the draught rigging locked by means of a 
heavy pin, thus connecting it directly with the under- 
frame of the car. The flooring of the test room can be 
taken up over the whole length of the dynamometer 



















UV, = v, tan a. 


The measurement of the velocity of the disc B is there- 
fore got in terms of tan a. Since the rollers C ‘and D in 
contact with the sphere, always follow the path of a 
meridian, the frame Eis made to move to correspond 
with the variation of the position of the instantaneous 
axis of rotation of the sphere. ‘The movement of the frame 
E operates a curved toothed rod G, which engages with the 
small Il toothed grooves in the drum Q in such a 
way that the rotation of the drum, and therefore the pointer 
on the speed dial, is directly proportional to the variable 
= 0, that is $9 sy, to the velocity in miles per hour. 

imultaneously, a recording pen is made ‘to trace a con- 
tinuous ph on the diagram r, showing the speed 
plotted aga*nst’ distance covered. A change gear driven 
off the’ car axle enables the maximum indicated in 





the 3in. width’ of paper allocated for this diagram to be 
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the pressure on the piston 23 moves the spring 26 from 
left to right, carrying with it the cap 30, the sliding casing 
31 and the rod with the recording pen 32, ‘These two 
separate graph pens 29a and 32 attached in this way to 
the respective ends of the measuring spring, ftecord the 
push and pull continuously exerted, but since.only one 
of them is working at any time, the same is 

on the chart paper for the ordinates of both: 

In ease small leakages of oil should occurin the cylinders 
of the dynamometer—say, for example;"on the pulling 
side during a long continuous run—the two rams 4 and 5, 
which are rigidly connected with each other by means of 
the two longitudinal rods 8 and crossheads 9, would move 
away considerably from their central position in the 
cylinder block~}.. It might even happen, after a- very 
long aoe of pullitig exertions, that the back ram 4 
would come into contact with the end of the cylinder 2, 
thus ing further measurements. impossible, _To com- 
pletely avoid this possible defect, a reliable means of 
equalisation has been provided, which brings the rams 
4 and 5 back to their original central position, immediately 
the slightest. change from a pulling to a buffing action 
takes . At this instant an intercepting valve 41, with 
two check valves 37 and 38, produces a connection through 
@ pipe line 40-46 between the two cylinders; thus equalis- 
ing the pressure and permitting the rams 4 and 5: to return 
to their central position... The check valves close and the 
by-pass between the cylinders is cut off as soon as the 
central position is reached. . 

¢As the back ram’ 4 moves inwards to the cylinder 2, 
causing therefore the front ram 5 to move outwards from 
the cylinder 3, oil is supplied to the chamber 3, which is 
increasing in volume from the oil reservoir 25 under 
atmospheric pressure. This oil passes through the tubes 
43 and 40 and the valve 37 to the cylinder 3.' Immediately 
the rams move forward, the pin 38 in the valve 37 moves 
the ball valve 39 off its seat to admit the oil to cylinder 
3, whilst, on the other side, the check valve 36 prevents 
oil from escaping from chamber 2 and simultaneously the 
ball valve 45 is removed from.its seating by the spring 44. 
On the top of the hydraulic cylinder 1 is a by-pass body 
41, connected withthe two check valves 36 and 37 and 
the, oil reservoir 25... Inside. the body is the by-pass, 
through which ojl.from the tube 43 can freely enter the 
body 41. Normally, the oil from the reservoir 25 passes 





FIG. 6—ARRANGEMENT OF HYDRAULIC DYNAMOMETER 


apparatus, so that easy access is provided to examine 
it even during its working in train tests. 


SPEEDOMETERS. 


The special tachometer which has been adopted in 
most of the European dynamometer cars has now been 
brought to such a state of perfection that it continuously 
indicates the speed of the train as a function of the distance 
traversed. Its sensitiveness is so great rane Pineiro 
variations in speed only fractions of a second a the 
change has taken a : 

The working of this most ingenious piece of apparatus 
is based on the variation in position of the instantaneous 
axis of rotation _of a steel about 4in. in diameter, 
which rests firmly on two rotating discs, the turning axes 
of which are at right angles to one another—Fig. 7. .One 
of the discs is revolved at a uniform by means of a 
small’ ditect-current electric motor of 1/19, horse-power, 
whilst the other disc rotates at a stg roportional to 
that of the train. The axis of the di Which’ tune ata 
constant sp makes ,a definite angle with the axis of 
rotation of the sphere. This angle varies with every change 
in the train speed which affects the position of the turning 
axis of the sphere, in such a way that the tangent of this 
angle is proportional to the circumferential speed of the 
disc, this being dependent on the speed of the train. Two 
small rollers held in a curved frame receive their motion 
from the sphere, since they are kept in cgntact with it, and 
are so placed that they always maintain their path along 
the equatorial line of the ball, and follow it with every 
change in position of the axis of rotation. 

The disc A—Fig, 7—is driven with a constant velocity 
v, from the s 1/199. horse-power motor with spe 
regulator, and the disc B receives its variable velocity v, 
from the spur wheel gearing actyated by the, flexible 
shaft from the front truck axle. If the angular velocity 
of the integrating sphere, around. its instantaneous axis 
is represented by w, the radius of the sphere by r, and 
ais the angle which the axis of the disc A makes with the 
instantaneous axis of the sphere x-«, then the following 
equations hold true— 


: Oy = ow Y, ANd Vy = wYy 
Again— 


rcosa = y, and rsin a = yy 
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altered from 45 to 90\miles per hour, according to the 
train speed: expected. ; 

A duplicate set)of speed indicators is also installed 
vertically atthe frontend of the:measuring table, for the 
purpose of indicating the train velocity as a function of 
the time. ' These Hasler telegraph instruments have a 
special diagram strip of paper which keeps moving during 
train running, and also the stops, registering the minutes 
and seconds:elapsing. The train speed is recorded on the 
paper strip, not in a continuous curve, but in‘a series of 
perforations made by a steel point striking a record into 
the paper every three seconds. The value of this speed is 
the average speed of the train during the two preceding 
seconds.’ This recorder has been found to work 
so well that it was years ago adopted as a standard part 
of the equipment of the Swiss State Railway engines. 


> ERGOMETER. 

This mechanical device is designed specially for measur- 
ing the amount of ‘work done in overcoming the inertia 
foreés due to the train mass, leaving out of account fric- 
tional and air resistance forces. main part of this 
ergometer, or work) measurer, consists. of a pendulum 
suspended below the instrument table and able to swing 
freely in a vertical plane parallel to the centre line of the 
car. When the speed of the train is accelerated, the 
inertia of the pendulum mass makes it swing backwards, 
and take up an inclined position behind its normal middie 
position. en the train slackens speed, the retarding 
effect. of the slowing. up motion deviates the pendulum 
in a forward direction, and thus the accelerating or re- 
tarding forces are determined by the value of the angle 
given by the varying swing of the pendulum. When the 
train enters upon an. up ora down gradient, this angle 
of. the. pendulum’s. deviation .is also influenced by the 
inclination of. the track itself,;so that the weight, of the 
train) is also accounted as an inertia force, 

If we represent the force imparting change of speed to 
the train—excepting frictional and air resistance—by F, 
the mass of the train by M, the distance.traversed by 8, 
the acceleration due to gravity by g, and the angle of the 
pendulum’s deviation by a, then. we have the equation 
F = Mgtan a, and the. work needed to overcome the 
| force’F through the distance § will be W = Mg f tan ad 8. 
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The value of this variable is constantly being computed 
by another ball integrator. This sphere rests on a small 
roller, and is held. in position by two discs,.one of which 
is turned with a speed proportional to the train speed, 
whilst the other is rotated by the\sphere itself. The axis 
of rotation of the sphere is kept in a horizontal plane, but 
keeps changing its aaa in that v3 mcg in p' on to 
the angle of deviation of the pendulum. The disc, which 
is driven: by the sphere, 
* cating bevel gear, and from there to.a pen on the 

paper. The ordinates of the curve thus drawn represent 
the amount, of work done in overcoming. inertia, | 
another pen suitably connected with the pendulum indi- 
cates the amount of its swing and thus the foree which is |.can 
operating it. The position of this force graph above or 
below the zero line indicates whether the work done is 
positive or negative. 

The reciprocating or switchback mechanism, keeps the 
graph of the, work done within definite limits reserved 
on, the. diagram. gaTam, paper, 99. shes, han, the Rep aegehes. se 
limit it is turned. in the opposite direction, thus form- 
ing a zig-zag line.. These turning points do not, however, 
always he on the limit lines, since they, may occur anyw. 
between them, indicating a change in the track profile 
or the commencement of the brake action. These inter- 
mediate turning points are not at all influenced by the 
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FIG. 7—ELEMENTS OF TACHOMETER 


switchback gear, but only by the motion of the pendulum 
from one position to another. The transmitting leverage 


of the pendulum can be adjusted to three positions to 
give more or less sensitiveness to the recording pen, so 


that lin. ordinate represents either 600 Ib., 1200 Nib. or 
3000 lb. accelerating force per ton of train. in measuring 
the work diagram, each of ordinate represents 20,000 


foot-pounds of work done per ton of train weight. 

The device has proved.itself to be most useful and 
quite satisfactory m trials, since it gives an 
accurate measure.of the aa: | done due to accelerating 
and retarding forces, as well as to gravity. With the data 
thus obtained, taken in conjunction with that given by 
the dynamometer, the average resistance per ton of train 
weight on a horizontal track and for any can be 
easily determined. Furthermore, if we know the indicated 
horse-power of the locomotive, we are also able to work 
out the total resistance of the engine over the same section 
of the line. Thus, instead of calculating, with long and 
doubtful formule, we are able to use a very reliable method 
of measurement. 


Work Done In THE Draw-BarR PULL. 


The measurement and recording of the work done at 
the draw-bar in foot-pounds is performed by a device 
which operates on the same principle as that used in the 
ergometer. The recording pen traces a curve, of which 
the ordinates are proportional to the work done :— 
W =F, dS, where F is the instantaneous value of the 
draw-bar pull and § is the distance traversed by the train. 
This, again, includes a switchback or reciprocating bevel 
gear to produce the curve in a zig-zag form, which keeps 
it within the 3in. space limitations of the diagram paper. 
Three different scales are available, corresponding to 
those provided for the ——— curve, each inch of 
ordinate representing 1, 2 or 3-hundred thousand foot- 
pounds of work. To deteecuie the total work ‘done on 
the draw-bar for a given length of: track covered, the 
number of zig-zags in the curve is multiplied by the scale 
constant. To check this value and to enable rapid read- 
ings of the value to be made at ‘any time during the run, 
@ counter is attached to this piece of the apparatus: 


Draw-BAR HORSE-POWER. 


This is measured by means of a similar instrument. to 
that used for getting the instantaneous speéd indication. 
The metal sphere is again driven by one disc moving. at 
uniform speed. The second disc in this case is rotated 
at a speed which is determined and controlled by the 
apparatus used in recording the work done on the draw- 
bar previously mentioned. The value of the draw-bar 
horse-power is thus yy computed and recorded 
iarcadienmiinremte De Coates er teameeiaiee 
sponding to the load 'seale.. Thus, each inch of ordmate 
represents 250, 400 or 800 horse-power, and with a suitable 
change gear the value of the enditentes ean easily be 
doubled. 


Winp RestIsTANce. 


The wind resistance ‘to the train is measured bya 
simple device based on the principle of the Pitot’ tube. 
Two tubes are made to’extend about 30in. above’ the top 
of the car at the rear end. The upper ends of the tubes 
are bent at right angles, the front one ‘pointing forward 
and the rear one backwards. These tubes communicate 
with two 8in. cylinders—see Fig: 8—carried on a balane- 
ing lever, and projecting déwnwards into two annular 
receivers filled with merc When the train moves 
forward, air enters the forward’ tube and produces an 
increase of pressure in the ‘pipe line and receiver, whereas 
in the other tube the air pressure is diminished. ‘This 
disturbs the equilibrium the balance and the lever 


inclines to the side with’ the lowered pressure. This 
motion is transmitted by a small rod passing through — 
table, and acting upon a calibrated indicator ‘spring; ‘to 

which 's recording pen js attached, This is quite a-newly 


transmits its. motion to. a =|, 





here | mechanism carrying 




















dev: anita: and it, is expected that it will be 

to correlate the ordinates of the recording pen 
Hy values of the, component of the. wind pressure in 
front of the train ience with its w has 
shown that Ces and shoeks do not affect the, balanc- 
ing lever, and, that any movement of the indicator is only 
eounnd ‘by difference of air pressure in the tubes. 


INTEGRATING CYLINDER INDICATORS, 


Itis us very difficult to measure the power doviloped 
ae the cylin of a steam locomotive on account of the 
tively small number of indicator diagrams which 

and qunaaly "the average indicted hors 

the average indicated horse- 
power can, be only very. phe ganar A An 
important innovation say id been designed and used on the 
Stisa State Railway dynamometer car, which renders 
Romibie the, measurement and the registering of the work 
in every cylinder cycle. This integrating indicator 
—Fig..9—consists of an ordinary outside spring indicator, 
to the end of the piston-rod of which is fastened a lever 
the inter; 
small disc kept in contact with the paper drum by a spring. 
Any increase or decrease of the steam pressure in the loco- 
motive cylinder results in a corresponding radial dis- 


Direction of 
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FIG. 8—ARRANGEMENT FOR MEASURING ‘we RESISTANCE 


placement of the dise at the end of the drum. The oscil- 
lation of the drum about its axis, due to the reducing | 
motion, causes a rotation of the disc, which varies in | 
-amount with its change inedistance from the drum centre | 
and transmits the movement to a counting apparatus. | 
The indicated horse-power over a given period is easily | 
reckoned from the difference in the readings of the counter | 
Oe rains ond the ond of the Sageue: 

As it is difficult to read the values of the counters | 
mounted directly on to the indicators, an attachment | 
has been added to the device for transmitting all the 
values by electric contacts to a recording apparatus | 
fitted in the car, similar to the one on the engine. This | 
arrangement enables the indicated horse-power to be 


determined continuously over any distance of track under | 


any condition of weather or light. Beside the receiver of | 
the electric recorder, four magnet pens are arranged to 
make the necessary marks on the diagram paper. 

which the horse-power developed may be eeleelated 


et 


the ere: tase Foy just Frcs Provision is made for Bea 


so that the complete determina- 
tion of the indicat horse-power can be made on each | 
side of a four-cylinder balanced compound engine. 


Brake PERFORMANCE. 
For the careful investigation of the brake performance, 


the usual Kapteyn apparatus so extensively used has | 
been modified and improved so as to admit of its inclusion | 
beside 


on the recording table 
the —. instruments. The 
radial and tangential forces 
resulting from the action of 
the brake shoes against the 
wheels are measured by 
means of three hydraulic 
cylinders interposed in the 
brake rigging. Two of these 
cylinders form a part of the 
for the front brake 
shoes of the forward axle— 
see Fig. 10—of the front bogie 
truck, and serve to measure 
tial forces. The 
inder for ——t 


++ 


Clock work 


Ul 





ladicator Spring 
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the 
third 
the radial force is 
to the brake rigging at om o; 
centre of the brake beam. 
The hydraulic pressures set 
up, during the sation of the ; 
brake are transmitted by 
suitably connected pipes to 
the indicators with recording 
pens on the instrument table. 
ment can also be used for the determina- 
tion of the coefficient of friction between the wheels and 
the brake shoes in order to test the material of which the 
edad burn made. Three other indicators are used for re- 
ressure in the brake cylinder, in the train 
pie ite, and in the auxiliary reservoir during each 
Provision is further made for an electric contact 
on perio. riven ® valve in the engine cab, to be co 
with a special recording device, so that the duration and 
time of the s pcpeens cen Sen, beter The auto- 
graphic pens of this recording apparatus can be put into 
working order at any time desired, or simply taken. off 
so that they may be out of the way when tests are being 
made with the other instruments ‘only. 
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FIG. 9—INDICATOR 


INSTRUMENT Tasie AND REcorpina Pens. 


All the apparatus and registering devices are mounted 
on @ cast iron table, 69in 69in, by 35in., securely 
fastened to the underframe of the car. The mechanical 

‘are well arranged, and all the more bulky instru- 
ments are fixed with some of the mechanical 
underneath the. table, the wooden panels all around which 
can be removed, giving easy access to the parts ‘below, 


ting roller, which is a | are 


tegrating 


Tension Springs 


mé continuous chart of 
ied on. bout 2ft, wide, The 
across the table from one side to the other, 
rolled up again beneath it. The travel of the 
be, altered by change. gears to perform lin,, 
6in, or 36in. movement, e's car, ampere and an automatic 
i the paper travel always 
whether the car is running forward 
t a distinct speed, c during 
may be operated by. motor 
or 30 mm, per second. 
right-hand edge of the diagram 
paper contains the which operate seven electric 
pens, the first. of w .. draws a. line with offsets each 
minute, the second marks out either one, three c 
second intervals, and,,the third is the distance recorder 
marking out each mile of track traversed. A push botton 
er by the observer also causes this pen to mark an 
which. can be. marked to indicate an outstanding 
spot.on the line, such as a station, a, tunnel on entering 
and leaving, a crossing, and so. forth, which can be labelled 
to correspond, with the track profile. The four pens 
reserved for recording .the values communicated 
electrically from the integrating steam indicators. 

The motion derived from the. front tguck rear axle 
which actuates all “a of the measuring apparatiis 
moving proportiona with the train speed is transmitted 
| from the axle to the main drive below the table by, means 
and a 8 pinion 
Since, the actual amount 


is reduced to @ minimum by ball bearings, it. was considered 
| that. the installation of a beevy worm gear drive could 
pears well be dispensed with. When.no testa are being 
made, a small wire rope below the table enables the trans. 
mission gear pinion to be disconnected from the spur 
wheel, against which it is, usually kept in contact by a 
spring. 


| The wheel tires of the chr are of ahapdand trend, as it 


i 


A box situated, at ‘the 





was not deemed necessary to have then turned down flat. 
|The slight error thus introduced is compensated by the 
constant changing of the track curvature. The error 
| arising from the non-preventable tire wear, which con- 
| stantly increases, is compensated for by replacing the 
spur wheel mounted on the axle by another with a smaller 
| number of teeth, to suit the smaller diameter of the wheel. 
| For each millimetre of wear the error introduced is les: 
than 0.1 cent. each mile travelled, but provision 
is made Caen replace the spur wheel for each 
centimetre of ce Fa on ae wheel diameter. 

Two small electric motors mounted on the table are 
driven by accumulators placed below the floor. The first, 
| of about 1/4, horse-power, serves to drive the paper mechan - 
ism when the records are desired-to be made as a function 
| of the time instead of the distance travélled, as in brake 
tests. The other, of about */,,, horse-power, is provide: 
with a constant “regulator accurately adjusted so 
as to give to the rotating spheres a perfectly uniform 
| motion by one roller, ‘the other roller supplying the 
variable. 

There are two sets of recording pens, each arranged in 

| @ line at right angles to the direction of the paper travel 
| across the table. The graphs which can be similtaneously 
recorded are as follows :— 


Pirst Sad 


Speed, in miles per hour. 
.- Inertia force, in pounds per ton, both + and — 
. Tractive effort, in pounds. 
. Buffer reaction, in pounds. 
Draw-bar horse-power. 
Work. done in overcoming inertia forces, 
pounds. 
7. Work done on the draw, in foot-pounds. 
8. One, three or six-second contacts. 


} 


| 


t 
. 


> St G9 PO 


in foot- 





To indicator on measuring table 
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FIG, 10—BRAKE ACTION TESTING GEAR 
; {yr #t 
9. One-minute contacts. 
10. Dastanbertnar eg isle’ pea, stations, &e. 
11-12. Indicated horse -power, high-pressure ¢ylinder, 
front and back... « 
13-14. Indicated horse- “power, low-pressure sylinder, 
front and back. 
Second Group. 
15. Distance travelled with. brakes on. 
16. One, three or, six-second contacts, 
17-19. Air pressure in eer reservoir, train line and 
brake cylinder. _ , 
20. Radial force on b 
21. Tangential force on 
22. Wind pressure. 
Eight other pens are provided for marking the zero 
lines for the curves Fat. by the first, set. of pens, thus 
making Wisse Bese. sA. Thiwhiph: can Be be recording on the 
diagram paper. acy 
Tests iit Wy ettiio Locomortves. |’ 


In order ‘to meet’ all the ‘requiréments ‘for tests with 
electric locomotives*now' coming into ter use, a com- 
plete ‘set of electric measuring’ and recording instruments 


psc shoe, 

















of 
Che 
ler 
the 
in., 
tic 
Lvs 


or 


_ soa Ww 


May 21, 1920 


THE ENGINEER 


537 








wae 





oe en 
———e Ss rere mae 





has been installed in the car. This apparatus is mounted 
all together on a board on the back partition of the testing 
room, and includes the necédsary voltmeter,/ ammeter, 
and two wattmeters which make records with rectangular 
co-ordinates by a sparking device. The diagram paper 
in this apparatus is moved at the same speed-as the chart 
on the main measuring table, so that easy comparison 
can be made of the two sets of data. All the electric 
wires and cables for connecting this apparatus with the 
engine motors, enter the front end of the car through four 
specially arranged intakes. The cables are fitted with 
brass plugs so as to make a tight joint and eliminate 
eg eee sger conditions, 

e latest type -of passenger 
No, 12,201, was noted as capable of developing 25) 
power by the use of four motors, each pair of which! 
with terminal voltages of 500, transformed down 
15,000 volts on the overhead wires. The dou 
engine eomprised two bogies (each of the three- 
wheel type on each side) and end wheels, each driving 


express loco: mot ive, 







possessing an adhesive weight of 20 tons. is. load has 
nocessitated the strengt of.many bri y ,stiffen- 
ing some steel ones and by repla others’ with : 
work, The cooling oil for. 


traverses 800 yards of pi 
which weighs 130 tons iz all. Vv 





















Tae development of a water from @ water- 
bearing stratum of sand and by means of long 
infiltration galleries or drifts driven in that stratum is the 
special and interesting feature of the rorks at Des 
Moines, in the Ui tes of a. - The following 
particulars of the installation have been taken from a 
paper which was read before the American Waterworks 


Association by Mr. A. T. Luce, the engineer and super- 
intendent of the water company. 

The supply is obtained primarily from the Reccoon 
River, which has a drainage area’ of 3670 square miles 
above the city and the minimum flow of which is sufficient 
for the city’s needs for many’ years. The’ river lies in a 
valley nearly 100it. deep and a mile in width, which has 
been eroded in clay, shale, and rock, and extends’ for 
several miles, with relatively steep sides, through’ a 
country of rolling plains. ‘The erosion was brought about 
by a pre-glacial stream which cut its way to a hard bottom 
and at a later period covered that bottom with clean sand 
and fine gravel brought down from the glaciers, while at 
a still later period it covered the gravel bed with from 5ft. 
to 10ft. of alluvium. The gravel bed material is very 
clean and its particles are very uniform in size. \ It does 
not extend beyond the walls of the valley, which are of 
very different material, and which protects it from con- 
tamination from outside. Borings show ‘the grayel bed 
to have a depth of from 10ft. to 30ft.. During 'the greater 
portion of the year the river is low in turbidity, but it is 
subject to floods, which scour the silt deposit or alluvium. 

That the sand bed underlying the river would act 'as a 
good filtering agent was recognised in the early days of 
the water supply system. ‘In 1871 a steel tank having 
perforated sides and a closed top was sunk in the gravel 
until its top was about 10ft. below low water. The tank 
was 12ft. in diameter and 14ft. high, and it furnished water 
at the rate of 1,500,000 gallons per day for short periods. 
A direct connection with the river was provided tater for 
emergency purposes. Two similar tanks 12ft. diameter 
and 12ft. high were placed in 1876 on the north bank of the 
river. They had perforated sides and open bottoms, while 
the tops were covered with a tight i ip of 12in. by 12in. 
timbers. 

Tn 1882 a collecting or suction well was sunk about 800ft" 
from the river, It is 50ft, in diameter and 35ft. deep and 
has brick walls seated on a circular iron shoe or curb. 
The top, which is covered, is about 15ft. above the normal 
water Total of the river. In this well are the suction 
connections of the present pumping engines. When 
first completed it was capable of delivering 500,000 gallons 
daily. The well and the three tanks could supply from 
2,000,000 to 3,000,000 gallons daily, but the heavy draught 
on the tanks soon to draw sand into the pumps, 
causing more or less trouble. It was therefore decided 
to construct infiltration galleries or adits. The first 
gallery, which was built in 1884-86, extended from the 
suction well above mentioned, practically parallel with the 
river and at a distance of 200ft. to 150ft. from theriver. It 
is 4ft. high and 5ft. wide inside and has floor timbers 
spaced 3ft. centre to centre, while the side and roof timbers 
are laid with jin. open spaces between them. The roof 
and sides were braced as shown in the drawing of 
gallery No. 1. -It- was built-in-open cutting 17ft. to 27ft. 
deep and the timbering was surrounded by lin. screened 
stone. The length ofthe gallery was, 1080ft. . In 1885 
the old iron tanks: were abandoned and the supply was 
drawn entirely from the gallery and the suction well... 

The second gallery and. a new well were built in 1887, 


‘the well: being 20ft..in diameter and 30ft. deep. Its 


brick walls, which were 20in. thick, rested on, a, timber 
shoe and the roof was of rolled joists with brick jack arches 
between them. “The | ann, Pn 1600ft. ‘in length. ‘It. is 
built along the foot of the bluff or cliff, which forms the 
wall of the valley, and terminates in an emergency con- 
nection with the'river. Itis 4ft. wide and 3}{t, high:and 
was built in open cutting from: 16ft. to :30ft. deep. | ‘The 
bottom timbers ‘are‘spaced 3ft::centre'to centre on & bed 
of stone, but the sides and roof aré:of timbers laid tight. 
White elm, was used in both’ the giilleriey “When this 
second gallery, was, completed the average daily con- 

ion .was'.2,000,000 gallons and the infiltration was 
amply sufficient for the domestic supply and fire protection 


- | it was decided that the 


| was built, the work being ae 


‘the river would develop the greatest delivery. 


in. spaces. The top is of 8in. timbers, placed solid. | 
Bcreenéd gravel | 8 laid beneath: the! floor /and against | 
the sides. For 150ft., where the gallery passes under the | 
river, it is protected by a 4in. concrete slab over the roof. | 
In the same yeara low dam‘of brush and loose rock was” 
thrown across the river below the galleries, thus increasing | 
the head about 2ft. and gi an increased infiltration. | 
For further five 8in. diameter were driven | 
t. from the gallery. They were 20ft. 
and extended nearly to the clay subsoil, and had 
strainers 8ft. high. © water was pumped by an elec- 
trically driven centrif ump, which discharged into 
gallery No. 3 through a I6in. pipe. In 1910, however, | 
eration of pumping the wells | 
was detrimental to the flow in the galleries, and accordingly 
the wells wereabandoned. 
Between 1902 and 1904 the next length of gallery No, 4 
r 1 iby floods and continuous 
high water. It is about 1 ia length and is at right 
angles to the river, with its upper 400ft. from the 
; bank. It was built in 2 on with a depth 
it. to 30ft. .1n section itis Pee tientics with 
-No. 3, but,is 4in. higher, being ft. by 4ft. in the 
clear. “Ay , Cast iron syphon conneets the gallery with 
side of the river, and’ 
galleries 






















































Galleries N° 3&4. 
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irrigate and rake the sand, bars along the river adjacent 
to the galleries in. order to inerease the yield. This was 
ineonvenient and, expensive work and was more or less 
unsatisfactory. It wasideeided, therefore, to extend the 
gallery system, but before doing it a careful investigation 
was made of the ground water contours and of the water- 
bearing strata.. From. the, information obtained it was 
made’ clear that. over 66 per, cent..of the water collected 
by the galleries came, from the river,and that the rate of 
infiltration was about'220,000 gallons per acre of river bed 
per day. It was concluded the* extensions parallel with 


The No. 5 gallery was started in 1908 as.a continuation 
of No. 4 for a distance of 3325ft.. Its construction is of an 


No. 3 and No. 41in | ne 









eiitirely: different character, being circular instead of 
reetangular-and consisting of concrete rings 4ft. in dia- 
meter, 4}in, thick, and. 2ft, long... Lugs on one end of 
each: ring keep the rings jim.,apart, so as to permit. the 
entrance of the water...-This circular gallery is supported 
ion a timber'cradle and surrounded. by @ layer of crushed 
earthenware>pipe., It was built,in an,open trench 20ft. 
to 30ft: deep; which had to be lined with solid sheeting on 
account ofthe largés quantity \of,.water in the, material, 
and the water had to be handled at, the rate of 4,000,000 
to. 12,000,000:gallons .daily;, Manholes were placed at 
points where the direction of: the gallery, was changed. 
Thisogallery is' in. two sections, which, are separated. by 
3fti of the:gravel bed; but are connected by a 36in., cast 
‘iron pipe in which is: a gate valve, . Similar. pipes and 
valves are placed at the ends of the gallery, the valves 
being placed in brick chambers having concrete floors. 
Gallery No. 5 was completed in 1910, 

‘hvorder to dispense withthe irrigation and raking of the 
sand bars dinlingplenncéatinnteape of theriver an emergency 
filter. was built: directly over the gallery simultaneously 
with the construction of the latter. | It is an earth reser- 
voir 30ft: wide, 10ft. deep, and 80ft, long, with’ side slopes 
of 1-to 1jan4 is divided inte:two, sections by a sheet, 
these sections bein.g connected by.a 24in, earthenware pipe 

nduit. ‘Water was admitted’ by gravity from the. river 





purposes. ‘ 

In 1894; when’ the ‘consumption had ad to 
3,000,000 gallons daily,’ the third gallery was built. It 
was an extension of the first, ery and extended across 
the river then running parallel with its bank, the total 
length being1250ft.. It is 3ft, Sin, high and, 5ft,. wide 


through a 20in)-cast iron:pipe.. This reservoir served to 
increase the infiltration during dry. weather ; periods. 


inside, It has an open floor, and side timbers placed with | consumption at that time was 5,250,000 gallons. By 


1914 further extensions of the gallery were necessary, as 
pay Pata ption had inereased 50 per cent. between 1907 
an a 

Gallery No. 6 was commenced in 1914, but owing to 
various delays due to war conditions it was not completed 
until 1917. It is an extension of gallery No. 5 and runs 
parallel to the river for 3500ft. Its construction is identical 
with that of No. 5 gallery, except that screened gravel 
instead of crushed earthenware pipe is used to fill the space 
outside of the concrete rings. It is divided into two sec- 
tions, which are connected by a short length of 36in. pipe 
on which is a valve contained in a brick chamber. The 
excavation was from 18ft. to 25ft. deep and was done by 
grab buckets Handled by two locomotive cranes, travelling 


|on standard gauge lines Jaid along opposite sides of the 


cutting. Steel sheet piling was used to line the trench, 
the piles being driven by steam hammers suspended from 
the jibs of the locomotivecranes. Water had to be pumped 
from the trench at the rate of 2,000,000 to 8,000,000 
gallons daily. . 
sand from the river bed had lowered the water 
level about 2ft. in 1916, and it was not advisable to increase 
the hei, of the dam mentioned above in order to over- 
come this loss of head. As the flow to the reservoir or 
yas Tedueced im consequence, it was 
; had, 1 an electric: op eae low-lift centri- 
np of area ily eapacity to furnish 
th ae uring painds EE thought. In 


i ia os 




















4 Steel Sheet 


¥ ngarsbnnd 
“ Grave/ or 
% Crushed 


Galleries N°S 5&6. 


Swain Sc. 


1919 this pump was replaced by a low-lift puraping station 
at the extreme end of gallery No. 6... The station contains 
two motor-driven. pumps of 5,000,000 gallons daily capa- 
city, which take the water from the river channel and dis- 
charge it- into a series..of, pools extending above and 
parallel with the land side of the gallery,extending as far 
as the emergency filter... This,methed of irrigation. fur- 
nishes; water of a quality equal to that filtered from fhe 
river, and the rate of infiltration is,about 1,000,000 gallons 
per day per acre flooded, At. present. only one pump is 
needed, and then only during low-water stages in the river, 
although the average daily consumption has reached 
8,000,000: gallons, while.in: August, 1918, there,was a 
record maximum of 17,000,000.gallons. : 

In'the normal operation of the galleries the main pump- 
ing engines lower the water levelin the suction well, thus 
creating an unstable condition of the ground water level 
and causing a draught on the galleries which in turn leads 
to increased infiltration from. the.water-bearing. strata 
in which the galleries are}driven. . The flow comes in,at 
both ‘sides of the gallery, :but:mainly from the river side. 
During pericds of: heavy pumpage the ground water level 
immediately adjacent to the river has been occasionally 
drawn. fully 12in. below the level of water, in. the river. 
This heavy: draught. does not increase the yield from the 
river as much as might be expected, owing to the limitation 
of the permeability of the tiver bed. : i 

To note the bacterial’ results:of the operation of this 
natural sand filter plant.a chemist and two)assistents are 
employed regularly in observing the character. and quality 
of the water, and in making daily analyses of water from 
the river; the suction well and the taps. , During 1918 the 
average daily bacterial count of the river, with samples 
incubated at 20 deg. Cent., was 19,047 per cubic ¢enti- 
metre. At the suction well, with: water filtered through 
the sand beds, the average count was 1061, showing 4 
reduction of 94.5 per cent. . The water is further treated 
with chlorine..gas, which is applied automatically by a 
machine, and: the treatment further reduced the average 
count to 47.5. Tho lower average is, it. is said, about 
double. the. normal actual present daily count, the 1918 
averages being high by reason of a few high counts result - 
ing from abnormal fluctuations in the river level during 





The gallery produ ed about 2;000,000 gallons daily without 





the assistance of the reservoir, while the average daily 


that year, , 
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included: the ‘oman A ey. Sat a rae turbine- 

generator units, complete with throttle and governing 

The U.S. Battleship Tennessee. — s<p0rater, units, Me polliag Teele bison, pancls 
| instruments, controllers, cables, insulators, &c., complete ; 
THE United States battleship Tennessee, with a sister | two main motor-driven circulating pumps; two main 
vessel, California, were authorised in 1915, the building | motor-driven air pumps; two main motor-driven hot-well 
contracts being placed respectively with the Navy Yards | pumps; four motor-driven lubricating oi] pumps; two 
at New York and Mare Island, Cal. The keel of the | motor-driven oil coolers and tanks ; motor-driven blowers 
Tennessee was not, however, laid until May, 1917, and her | for ventilating the main motors ; spare parts for the fore- 
construction was further delayed by the preference given | going us. The contract stipulated that the total 
to destroyers and other craft, then urgently needed to | weight of the apparatus specified, complete in all respects 
cope with the submarine menace. She was launched on | and with spare parts, was not to exceed 700 tons, and 
April 30th, 1919, and by October Ist her degree of com- severe penalties were to be imposed for any excess. 


pletion was 87.9 per cent. It is understood that she will | Actually the weight was found to be 590 tons. The| 


be commissioned during the present month—May—or | guarantees relating to steam consumption were all based | 
| pipe supplying water to one of the packing glands on the 


early in June. Our engraving shows the vessel beihg com- | upon 250 1b. gauge steam pressure at the throttle and dry 
pleted for sea at the New York Navy Yard. Generally | saturated steam, with the following reservations :—With 
speaking, the Tennessee is a replica of the ‘‘ Pennsylvania ” | superheat the guaranteed steam consumption was to be 
class, but certain improvements embodied as the result of | reduced at the rate of 1 per cent. for each 13 deg. Fah. of 
war experience, especially with regard to protection, have | superheat observed at the turbine. Should the steam con- 
increased the displacement by 900 tons. In appearance 
she will differ from preeeding battleships by having two | 
funnels. Her principal dimensions are as follows :—Length 


tain moisture the guaranteed steam consumption would 
be inereased at the rate of 2} per cent. for each per cent. 
of moisture present in the steam at the turbine. The 
on water line, 600ft.; length overell, 624ft.; beam, | steam consumption clauses of the contract, which covered 
97ft. 3}in.; mean draught, 30ft.;. maximum draught, | the total amount of steam required by the main generating 
31ft.; normal displacement, 32,300 tons; at full load, | units and the auxiliary machinery referred to above, were 
— tons. The machinery.consists of Westinghouse | as follows :—_~ 
turbines with electric reduction gear, operating four pro- =. 
—; Steam will be supplied to the ‘caries by eight — ° ha vein * .  erersyed menos Re 

beock and Wilcox boilers fired with oil. The normal 15 knots, 11.87 1b. ‘par shalt ‘horse-power hour. 
19 knots, 11.32 lb. per shaft horse-power, hour. 


fuel capacity is 2200 tons, but a maximum of 3328 tons 
21 knots, 11.53 1b. per shaft horse-power hour. 


can be stowed when necessary. The propelling machinery 
is omens on 28,500 shaft horse-power, equivalent to a 
speed o ots. ith regard engine- 

Like the three ships of the“* New Mexico ”’ class recently PR iy des che -- Troan ne pcdeepomalometainr 
completed, the Tennessee has a main armament of twelve having two poles. The four propelling motors are wound in 
14in. 50-calibre guns, mounted in four three-gun turrets on such a manner that by suitable changes of connection, 
the centre line, but in her case the mountings have been effected through groups of oil switches on the control board, 
modified to permit of an elevation of 30 deg., which will the windings can be arranged either for 24 or 36 poles. 
add considerably to the range of the guns. The secondary Consequently, the ratio of speed reduction between turbine 
armament was to have comprised twenty-two 5in. quick- and propéller is approximately 12 : 1'to 18 : 1. For low- 
firing guns, but the number was subsequently reduced to speed cruising up to a maximum of 15 knots the 36-pole 
fourteen. In accordance with American practice, the} connéction is é ployed; at higher speeds the 24-pole 
armour protection over vital parts is exceedingly strong. | connection comés into use. Ail reversing movements are 
The main belt, 14in:‘thick, covers more than two-thirds of performed with the motors connected for 36 poles. Each 
the water line, and is continued aft for about 40ft. at a turbine is fitted with a special governor so designed that 
reduced thickness of 8in. The extremities of the ship, by the movement of a fulcrum connected to it, the i| 
however, are unprotected by vertical armour, as is the side can be held at any desired point within the range. ta 
above the main belt and also the secondary armament. fulcrum is actuated by a mechanical connection from a 

control lever on-thé operating board. For all conditions of 
steady running up to about 15-knots only one turbine, | 


Massive cones of armour, 9in. to 15in. thick, enclose the 
boiler uptakes and the base of each funnel, but there does 
with its requisite auxiliaries, is used; and all the motors are | 


not appear to be any substantial horizontal. protection 




















, } 
— SS ee 


. 


the electric reduction system. The fuel economy indicated 
by the trials of'this ship was'20 per cent, better than that 
of the turbine-driven Rammivess at high speeds, and 
approximately 30 per cent. better at 15 knots, The 
General Electric Company points out that the efficiency 
of such apparatus as is used for the propulsion of the New 
Mexico is well understood, and that there is nothing in the 
conditions of operation afloat which can cause losses in 


| generation and transmission of power any greater than 


those experienced with similar apparatus on shore. Among 
the many advantages claimed on behalf of the electric 
drive is that of interc bility, and the value of this 
feature was demonstra on two occasions during the 
preliminary trials. While the vessel was running at about 
17 knots with both main generating units in use, a small 


cracked, a mishap which necessitated 
shutting down while a new pipe was fitted, In 
less than ten sa the pelling motors were being 
run from one unit, without the slightest reduction in the 
speed of the ship. With the ordinary turbine drive such 
an accident would have meant cutting out two propeller 
shafts, with a consequent reduction of speed to probably 
10 knots. On another occasion, when running with only 
one main rating unit, the circulating pump became air- 
bound ‘and lost ppapadbee ld Within a Nae benonie the other 
turbine-generating unit was brought into service and the 
speed of the ship was maintained as before. The propelling 
machinery of the New Mexico, it is asserted, although 
entirely new and different from the types of machinery 


circulating pum; 


| which the officers and men were previously accustomed to 
| handle, has worked perfectly from the first day the battle- 
| ship 


went into commission. Throughout the “ breaking 
in” periods of the various engine-room watches no mishap 
occurred with any of the electrical propelling machinery, 
and all ranks and ratings handled the apparatus with per- 
fect confidence after only a few hours of instruction. 

At the conclusion of the official steam trials the machin«ry 
was subjected to the usual gunfire tests in order to deter- 
mine the effects of concussion upon the electrical installa - 
tion. In some quarters there had been grave apprehension 
with regard to the possible effect of salvo firing on this 
mechanism, particularly on the insulators, cable supports, 
and instruments. The ery trials included the simul- 
taneous discharge of the twelve I4in. guns trained abeam 
and the firing of six guns trained ahead and astern.. When 
the gunnery trials were completed and a most careful 
inspection of the machinery was made it was found that 
not a single failure had occurred in connéction with the 
electrical system or the turbines. 








against the plunging effect of long-range fire. The bar- 
bettes and gun-houses are built of plating from 9in. to 
18in. thick, and the eonning tower and communication 
tube are of 16in. armour: It is of interest to note that, 
whilst the normal complement of the Tennessee is 1119, 
the “ war ’’ complement would be no less than 1630 officers 
and men. Neither the Tennessee nor the California is 
fitted with ‘‘ bulges,”’ but advantage has been taken of 
their generous beam to work in a large amount of ‘sub- 
division and other internal protection against torpedoes 
and mines. f 

These two ships mark the close of the second stage of 
Dreadnought development in the United States, for their 





successors are to be armed with l6in. guns and to be fitted 
with the British pattern of anti-torpedo bulge. The | 
peculiar shape of the bows and the novel disposition of the 
hawse pipes—first adopted in the ‘“‘ New Mexico ”’ class— | 
is well depicted in our engraving, which shows also the | 
high angle of elevation given to the l4in. guns, and the 
new type of gunnery director tower mounted on the for- 
ward cage mast. ’ 
As the propelling machinery of the Tennessee resembles 
that of the New Mexico im all essentials, the following new 
particulars—supplied by the General Electric: Company— 
of the installation in the last-named vessel may be of 
interest. The engineering contract for the New Mexico | 


| give the desired higher voltage for maximum speed. The 


connected for 36 poles, giving a speed ratio of 18 : 1. | 
When higher speeds are required the pole connections are | 
changed from 36 to 24, giving a speed ratio of 12 : 1, 
and in this way a speed of some 17 knots is obtainable 
when only one generating ‘unit is used to propel the ship. 
The windings of the generator are then connected in mul- 
tiple by means of a switch, in order to reduce the voltage, 
which increases the current capacity of the generator and 
also gives increased torque and higher efficiency: Above 
that speed and up to the maximum speed of the ship the 
second generating unit comes into service. Under this 
arrangement each generator operates a pair of motors and 
the two circuits are entirely separate from each other. 
With both generating units in use the windings of each 
generator are connected in series by a switch in order to 


Ruoeny EnGtngerine ‘Soctery.—We are informed that the 
offices of the Rugby Engineering Society have been removed 
from 9, Warwick-street to 10, Elborow-street, Rugby. 

Tre Institute Or MetAts.—An invitation from the Mayor 
and ‘Corporation of’ Barrow-in-Furness to hold the annual 
auturin’ meeting of the Institute of Metals in that town on 
Wednesday Thursday, September 15th and: 16th next, 
-has been aceepted by the Council ofthe Institute. . Particulars 
of the meeting can ba obtained from the Secretary, Mr. G. Shaw 
Scott, 36, Victoria-street, S.W. 1. 


Soorery or Cuemrcat Innusrey.—The Medal of the Society 
of Chemical Industry. for’ 1920: has, been ded, to Monsi 
mead ware ominmtgg | ney EL isti services to 
chemical industry.. Monsieur K Tr WAS in Alsace prior 
to the pation in 1$71.. He was one of the chief 
founders and the first president of the Société de Chimie Indus- 
trielle-in France, whi E ‘was established in'1917.. He has been 
connected with engi ing'‘as ‘applied ‘to chemical industry 
throughout his career, ; ‘am his ‘more notable achieve- 
ments are the use of forced draught in acid towers,. automatic 
acid elevators, the ‘climbing film. evaporator, the C water- 
tube. boiles, apd Flas snyentions in pepper dian ant heot-anger 
generati i in "operati manufacture... Very shortly before the Armistice Monsieur 

' mg Pane tee of adn “New. Mexico; which. has | *°%t2er gave an address of outstanding interest and importarice 

performance of ‘the New: Mexico, wi to the Loridén’ Section of the’ Sdciety on the Alsace Potash 

already been ‘recorded and discussed in Tax! ENGINEER, | Neposits and their Economie Significance in relation to Terns 
appears to have justified American faith in the merits of | of Peace. 





ship can be started with either one or both generating 
units and with the motors connected’ for either 36 or 24 
poles. When both generating ‘units are in use for steady 
running the motors, for reasons of economy, are always 
connected for 24 poles. All reversing is accomplished with 
the motors connected for 36 poles, whether one or both 
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Provincial Letters, 
THE MIDLANDS AND STAFFORDSHIRE. 
(Prom our own Correspondent.) 


Disabirous Effect of ‘Canal Strike on Iron’Ttade, 


as diaaahece on on Birmingham 
i ving a di us effect and 
Black Country iron trade: The strike has attacked the 
iron trade on its vuliiérable side, fuel having been searce 
so long that the works, almost without exception; were 
unpre for the st . The chief tr tt over 
the Black Country canals is coal intended for the ironworks 
and the factories from the Cannock Chase, Warwickshire, 
and Staffordshire and Shropshire collieries, and this 
traffic is ‘at a complete standstill. It is estimated that 
something like boatmen are idle. The cause of the 
strike is an application for ni oes wages of 6s. per week, 
but the matter which forms the chief bone of contention 
is a demand that the increase should be considered retro- 
spective. In other words, it is a strike for back pay, and 
this the coal merchants and the ironmasters, who together 
are the principal masters of the boatmen, are resisting on 


the ground that the vito waar ghe clause extends to’ 


January Ist, a period for which no return can possibly be 
secured by them. Many of the large ironwdrks, wrought 
iron tube works, and other factories have been forced to 
close down through want of fuel, and production, never 
so badly needed as now, has been entirely —. The 
strike is proving to be a serious me.ace to industry over 
a wide area, and its lo: ion is to be intensely re- 
gretted. Numbers 


who are dependent canal-borne coal have suspended 
buying and selling till they can see their way more clearly 
as regards the dispute. Notwithstanding all’ that could 


be done to improvise motor transport from the pits to 
the works, output has suffered severely. already 
intimated, many puddling furnaces and mills have been 
thrown idle for lack of fuel. A representative of the 
Ministry of Labour has been unsuccessful in an attempt 
to compose the differences between the boatmen and their 
masters, and this week a suggestion has been made that 
the Lord Mayor of Birmingham should be asked to offer 
his services to try and bring about a settlement. Some of 
the employers have intimated their entire willingness 
to concede the advance, retrospective as well as present ; 
but their men are kept out by the Boatmen’s Union 
with the object of winning in the struggle. The general 
body of masters decline to open tiations until there 
is a resumption of work, but the tnen refuse to do this. 
Indeed, they threaten that if their demand continues to 
be refused, they may make new demands, including a 
48-hour week. The present wage is, they state, roughly 
Is, 1d. al hour for a weekly average of 70 hours. They 
admit t some men are earning £5 per week, but only 
for 80 to 90 hours. No overtime rates, they complain, 
are received. Matters have been made worse by a strike 
this week of the Birmingham coal carters for the back 
pay recently awarded by one of the Industrial Courts 
in another local industry. The men received a 5s. per 
week advance on May Ist as, the coal merchants state, 
“an act of grace,” and, not having been parties to the 
Industrial Court’s reference, numbers of firms refuse to 
ive way on what they regard as a question of principle. 
ppily, however, there are indications that before the 
week is out the area of the carters’ strike will be very 
considerably restricted, many masters having intimated 
their willi to give the Industrial Court’s award. 
Ironmasters who have had to stop their mills and forges 
are especially bitter against the boatmen strikers, because 
in a number of cases where attempts have been made to 
cart the fuel from the railway d s to the works they 
have been stopped by the boatmen. ironworks of North 
Staffordshire are more fortunate than the Black Country 
works, as they are served by railway, and are able to go 
on as usual. The strike has diverted a good deal of iron 
business from the south to the north of the county. The 
strike is causing a threatened electric power supply 
failure in the Black Country, and works throughout an 
area of eighty square miles are endangered. The chief 
failure is feared at the power station of the Midland 
Electric Power Corporation at Ocker Hill, near Tipton. 
The coal consumption there is ordinarily 2000 tons a week, 
and for going on for a fortnight no fuel has been received 
at all, the result being an exhaustion of stock. 


The Iron Market and Dearer Fuel. 


The Birmingham iron market continues to 
remain in an vncertain position respecting the extent 
of the advances in raw and manufactured iron which 
must follow upon the 4s. 2d. advance in industrial coal. 
Till they know what they have to -pay for coke, blast- 
furnace owners are withdrawing quotations. Such orders 
as are accepted are subject to prices to be subsequently 
fixed. If, as nl ae seriger coke is put up 7s., it will probably 
involve an i iate advance of 10s. to 15. in pig iron, 
perhaps more. All the business ing from May 12th 
onwards is subject to whatever price adjustments may be 
decided upon . Basis quotations, subject to 
readjustment not yet decided, are :—South Staffordshire : 
part-mine forge iron, 222s. 6d.; No. 3 foundry, 230s. ; 
cold blast, 315s.; Northamptonshire: forge, 210s. ; 
No. 3 foundry, 225s, to 227s. 6d. Derbyshire : grey forge, 
222s. 6d.; No. 4 foundry, 227s. ed. No. 3, 230s. ; 
No. 2, 235s.; No. 1, 240s. In the manufactured iron 
trade the bar iron makers have not yet entirely shown 
their hand in the matter of the new prices which are to 
succeed the coal advance, but there is some possibility 
that the lead of Scotland may be followed where Crown 
bars have been advanced from £28 to £30. The present 
price of Crown bars in this district is £28 10s. The situation 
i i for pigs have Lane 

any readjustment consequentia 
i cost of fuel, common bar iron makers have 


on the 
notified nut and bolt trade of an advance of I0s., 
making £29 district delivery. Lancashire makers 





South Staffordshire ironmasters’ 
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dard.” For the present the business being done is based 
upon the condition that the buyer will have to pay what- 
ever additions are declared. Some of the leading finished 
iron firms, however, are dec i business altogether, 


; has: ically shut 

inquiry for the ont, which is very greatly regretted 
rm ome ea BA Mpa 
desired at no distant date, apart from the necessity 
improve the rate of exchange, in which this class of 
business would be very helpful. Gas strip commands 30s. 
40s. above the for Staffordshire marked: bars 
can give early delivery. Small rounds, squares 
£33 10s., three-eighths basis ; for five- 
sixteenths 30s. extra. One manufacturer claims to have 
sold gas strip for early delivery as high as £35 per ton. 
The tube trade, equally with the iron trade, e badly 
handicapped by the fuel shortage. Messrs. Stewart and 
Lloyd’s big tube works at Coombs Wood, East. Worcester- 
shire, are closed by the hoatmen’s strike, and 3000 work- 

people have been rendered idle at this works alone. 


Steel Trade and U.S. Supplies. 


Prices of rolled steel are still firmer, in sympathy 
with the further advance of £1 in Scotch plates, but it is 
to get quotations. Some selling agents are 
ing £27 for Welsh billets delivered in this district, 
though certain buyers claim to have obtained more favour- 
able quotations. The favourable rate of exchange has 
had the effect of turning down certain offers of Canadian 
steel, which a week or two ago looked like turning out 
favourably for British buyers. Midland consumers will 
not take the risks which business with America involves 
now. Steel products are being offered for June and July 
shipment’; ‘m many ¢ases the date of dispatch is left 
much vaguer. Small — are coming over—sometimes 
more, sometimes less. y have been so entirely at the 
mercy of @ very unstable labour position in the United 
States that no reliance can be placed on them. It has 
to be remembered that American prices, like prices in this 
country, have advanced enormously. When the difference 
of exchange and the high freights are taken into account 
there is not so much in it. Our need of iron and steel, how- 
ever, is so extreme that if America could give us what we 
want we should have recourse to her in spite of the value 
of exchange. Native st-el prices—basis only—on the Birm- 
ingham market are :—Hoops, £34 10s. ; , £21 10s. ; 
tees, £21 10s.; joists, £21 10s. ; ship, bridge and tank 
plates, fin. and upwards, £24 5s.; boiler plates, £27 10s. 
at makers’ works. The foregoing prices for steel are the 
minima last officially declared, Galvanised sheet manu- 
facturers are firm in prices. They have accumulated 
material for augmenting the output, and are offering sup- 
plies at from £55 to £57 for 24-gauge corrugated and £5 
more for 26-gauge co’ - 


Better Coal Supplies. 


Calmer consideration this week by the iron trade 
of the advance of 4s. 2d. in industrial fuel decreed by the 
Coal Controller persuades Midland ironmasters that it 
possesses the undoubted advantage of distinctly acting as 
the first step to the removal of control. The system of 
control was an emergency measure ; but it unquestionably 
proved irritating and expensive to work. And it had the 
disadvantage of disinclining coal owners to oppose wage 
increases. We are probably a long way from complete 
decontrol, but a beginning must be made; and the first 
step is to sell no coal at a price less than the economic 
price. Both industrial and household coal are now to be 
sold at an economic price—cost of production plus the 
guaranteed profit of the coalowner. Whether this really 
involves as great an increase as that now declared is, 
however, a matter of less certainty. Most gratifyi 
anticipations are this week aroused amongst Midlan 


works owners by the important information that the |- 


Coal Controller is endeavouring to effect arrangements 
for turning inland various fuels hitherto exported. For 
some time works in the North-West Midlands have 
been employed on short time owing to a deficiency of 
coal supplies, and it is with the object of assisting these 
soo and obtaining agit production ae me Leer 
troller now proposes to supplement the supplies available. 
The difficulty which ial ys to be cued with will 
be that of transport, and the most efficient way of meeting 
with this, ing to the chairman of the Coal and Coke 
Supplies Committee for the Midland Area, will be to run 
full train loads into the district to points where the trucks 
can be immediately discharged. A great deal of organisa- 
tion is necessary to secure the successful working of the 
new arrangement, but no delay will occur in setting up 
the required machinery in order to obtain the full benefits 
of the scheme so far as the Midlands is cncerned. 


Payment by Results for the Engineers. 


The rejection by the engineers of the payment 
by results ballot is regarded here as involving a deadlock 
in the negotiations as to concessions sought by the unions 

ing overtime, Sunday labour, and various working 
conditions, including the 44-hour week. It will be remem- 
bered that assent to the principle of payment by results 
‘was made @ condition precedent to the discussion of these 
questions by the employers: And payment by results in 
one form or another must in the long run obtain. Midland 
master engineers, at any rate, declare that the issue of 
the ballot is not to be interpreted asia repudiation by 
the operatives of the wage conditions under which an 
overwhelming majority-of the Midland men and women 
work. Indeed, there is only one local body of unionists 
which has hitherto refused compliance with this arrange- 
ment—the moulders. Discussioa of reforms needed to 
bring the Midland foundries into harmony with other 
branches of the industry is, happily, to be entered upon 
almost immediately. Whatever form. it..may take— 
whether “ straight piecework,” such as is favoured in this 
district, or one of the many other systems of adjusting 
earnings to output—payment by results is regarded by 
Midland employers as the keystone of increased pro- 
duction. Happily it is believed that the executives of 
the men’s new Engineering Union are 
already at work on a scheme for establishing this very 
principle, notwithstanding the recent ballot. The new 





End of Foundry Strike. 


I am extremely glad to be able to set down that 
i machine foundry strike referred to last 
week had a very short life. Most wisely the managing 
director of the company early removed every obstacle to 
a conference between himself and the representatives of 
the men and foremen, and — for a Lerenenen of work 
were promptly agreed to, the p ste sup- 
porting, po ily and honourably carried out by the 
operatives. is to be no victimising, ani the 
resumption of work has been followed by a further 
conference between the firm and the operatives’ repre- 
sentatives which is certain to promote better working 
conditions. It would be news indeed if all strikes 
were settled as quickly and as amicably as has been this 
one, 


Cheap Electric Power Scheme. 


Power users are curious about the new electric 
power scheme for the North-West Midlands, i.c., Stafford- 
shire and Shropshire, to be submitted to the Electricity 
Commissioners. in a week or sc. It is proposed to erect 
super-power stations at Ironbridge, Shropshire, on the 
Severn, and at Rugeley, Staffordshire; on the Trent. 
These stations and a smaller plant by Stoke Corporation, 
higher up the Trent, will be ultimately of a capacity of 
290,000 kilowatts, a supply likely to suffice for many 

At Ironbridge an area of 45 acres will accommodate 
a station of over 200,000 kilowatts capacity. The river 
will give condensing water by direct circulation for 75,000 
kilowatts minimum, but by a dam the working capacity 
ean’ be raised to 125,000 kilowatts, or even higher. The 
site has direct communication with four coalfields, and 
supplies can be had from two more at higher rates. The 
Rugeley scheme is limited by the water available, and 
the plant will be of only 60,000 kilowatts, with water 
towers. This site is admirable for easy coal supply. 
The municipal station at Stoke will be of but 20,000 
kilowatts. The North Staffordshire coalfield is readily 
accessible, but the water supply is much less favourable 
than at Ironbridge and Rugeley. Estimates of the total 
power requirements of the area vary between 200,000 
and 250,000 kilowatts. Many of the works districts in 
Staffordshire are at present rapidly developing, and 
a large demand is e The total capacity of existing 
stations is something under 100,000 kilowatts. The Stoke 
station is to be first erected with, at the outset, a plant 
for 20,000 kilowatts, produced by four turbo-alternators. 
The ‘first section of the Rugeley station will also be early 
undertaken, its initial ity being 30,000 kilowatts. 
The scheme for the other part of the West Midlands, 
the chief authority in which is Birmingham, has not yet 
progressed to the same extent, but proposals are under 
consideration. 








LANCASHIRE. 


(From our own Correspondent.) 
ps Mancuester, Thursday. 
Iron, Steel and Metals. 


Tue principal general feature of the iron and 
metal markets this week seems to be a slight loss of con- 
fidence in the future. So far as iron and steel are con- 
cerned, no immediate slackening in the demand is appre- 
hended, for everyone knows quite well that the world 
supply of iron and steel is really short, and so far we have 
not made any serious progress in the direction of remedy - 
ing the deficiency. It now seems probable that during 
the second half of 1920 some progress may be made, and 
it is this belief which accounts for the loss of confidence 
to which we have referred. 


Metals. 


The position in the non-ferrous metal markets 
does not show much improvement at present, and buyers 
are very uncertain as to what they ought to do. This 
uncertainty, of course, tends to produce delay in buying, 
and hence consumptive business in metals appears really 
worse than it is. At present the main demand for new 
copper seems to come from the electrical trades, ard 
there is probably a reason for this in the fact that, whereas 
this trade must use new copper, the other consumptive 
trades can to a very large extent use old copper, gun- 
metal and. yellow brass. Copper is not destroyed by its 
use—with the exception of that used for the making of 
sulphate—and eventually the greater of it comes 
back to the market in various forms. is return is very 
slow in ordinary circumstances, but it is much quicker in 
wartime, and a great part of that*immense quantity which 
was apparently consumed during the war is now returning. 
As we have before pointed out, copper is relatively cheap 
now, but scrap metals are much cheaper; and, in fact, 
some of them can be bought at little more than half the 
price which it. would cost to make them, in spite of tho 
relative cheapness of new copper. With regard to the 
prices of manufactured copper, these remain extravagant, 
copper sheets at £165 per ton—advanced £2, one supposes, 
because the makers are tired cf waiting for the standard 
market to advanee. Copper locomotive tubes are Is. 83d. 





per lb.; brass locomotive tubes, ls. 6jd. per lb.; and brass 
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condenser tubes, 1s. 9}d. It. is ‘noticeable, however, ‘that 
the Indian demand ‘for copper and yellow metal sheets is 
slackening ; and if ‘the silver market ‘falls much’ more 
India will certainly refuse to pay present prices for sheets. 
The state of the market for tin‘is still very uncertain: 
The slight recovery of £8 to £10 ‘after the big slump was 
soon lost again, and the market has been well below £300 
per ton. Apparently, the Chinese holders have: become a 
little alarmed, ‘and tin has been offered from: China at 
£300 per ton. Our readers must, however, realise. that 
with silver at 583d. per ounce, as against 78d., the pro- 
ducers of tin in silver-using countries find that £300 per 
ton is quite as much to them as £400 was a few months 
ago. In fact, the two prices correspond with unusual 
exactitude. It must, of course, be understood that the 
slump has led to extensive liquidations of the ‘S bull” 
account, and there was some sign at the end of the week 
that speculators were beginning. to build, up. another 
“‘ bull” account on the basis of £300. At any rate, there 
was considerable buying of the metal for delivery in three 
months, and the premiums paid reached £5 and £6 per 
ton. The opinion of some experts is, however, that the 
market is not likely to obtain any permanent improve- 
ment; but, of course, this opinion would be modified if 
there were any serious recovery in the silver market. 
While silver is sagging we must not look for strength in 
tin. The market for lead is still in a very uncertain ‘con- 
dition. It was thought that the Mexican revolution might 
stop the supply from that source and strengthen the 
American market, but so far there does not seem to have 
been much result from the disturbances in Mexico, and 
apparently the market has become accustomed to con- 
flicting reports about the Australian strikes, and now 
takes no notice of them. Spelter has been weak, but 
there is no serious change in the position, except the 
gradual recovery in the capacity of Belgium to contribute 
to the world’s supplies. 
























Pig Iron. 


There has been, up to the time of writing, no 
definite settlement of the prices which are to be charged 
for Midland pig iron here, as a result of the rise in fuel. 
The Midland ironmasters seem to be a long time in making 
up their minds, but really there are more things to eon- 
sider than the mere alteration in the costs of making the 
iron. It is a question whether it is altogether wise to 
put the whole of this increase on the shoulders of the 
foundry trade. There were, of course, no fixed prices for 
foundry iron on the Manchester Exchange on Tuesday, 
but it seems to be generally assumed that the price for 
delivery in Manchester will be about £12 10s. for common 
No. 3 and £14 5s. to £14 10s. for Scotch. More than 
£12 10s. has already been paid in this district, but the 
actual furnace price for Derbyshire No. 3 was £11 10s., 
and the carriage to Manchester, about 7s. 6d.; so that if 
the price be fixed at £12 10s. delivered it will mean an 
advance of 12s. 6d. The actual cost arising from an 
advance of 4s. 2d. in industrial coal is probably more than 
12s. 6d., and there are other increases of cost to be taken 
into account. 


Steel. 


The prices for finished steel remain very irregular, 
but there is a tendency to increase all the minimum prices, 
and more especially those for the lower categories, as, for 
instance, rails and joists. The prices to which we have 
already attained for such steel as boiler plates seem high 
enough to bear a little additional cost. 





Scrap. 


The market for scrap is gradually getting firmer, 
but one begins to doubt whether the prices will ever reach 
their proportionate height as compared to the prices of- 
new material. The demand for foundry scrap is now 
improving, perhaps because ironfounders find it difficult 
to get enough pig iron. Up to £11 per ton is being paid 
for textile machinery cast scrap, but this class of scrap 
used in pre-war days to sell at within 5s. per ton of the 
price of Scotch No. 3. For ordinary broken machinery 
scrap £10 10s. per ton is asked. Heavy steel melting scrap 
is firm at £10 10s. and steel turnings at £8 to £8 5s. per 
ton. Dealers have been trying to send away from the 
district as much heavy wrought scrap as possible, and 
perhaps that is the reason why ire consumers 
have again raised their buying price to £11 5s. per ton 
delivered. There is, of course, plenty of room for another 
advance, as heavy wrought scrap, even at £12 per ton, 
would be far the cheapest bar iron material. rs 
know this perfectly well, and may continue to send scrap 
to other districts for a time. 


The Locomotive Building Industry. 


In common with the other branches of mecha- 
nical engineering, the locomotive building section is at 
present adversely affected by the difficulty in obtaining 
adequate supplies of material, steel boiler plates being 
particularly hard to secure. ‘The reason’ for this was 
attributed at the meeting of the shareholders in Beyer, 
Peacock and Co., Limited, by the chairman, Sir Vincent 
Caillard, to the increase in exports of steel plates and to 
the acquisition of certain large rolling mills by shipbuilding 
fims. Otherwise the outlook for builders of locomotives 
is extremely satisfactory. The firms engaged in this 
industry in Lancashire are all making extensions to their 
works in order to cope wi'h the orders. Beyer, Peacock’s 
are making extensions which, it is said, will enable them 
to increase their output, by about 50 per cent. The most 
important feature of the extension scheme is a new boiler 
shop now in course of erection, which, it is claimed, will 
contain one of the largest and best-equipped ‘plants in 
the country, and will enable the firm to build boilers of 
any size in large quantities. Although’ it is anticipated 
that the whole capacity of the works will be fully occupied 
in locomotive building for ‘some years to come, the firm 
also intends to develop the machine tool trade and other 
branches of manufacture. With this object the company 
has obtained the sanction of the shareholders to increase 
the ordinary capital by £800,000, and’ to capitalise 
£100,000 of its reserve funds, which will be divided 


TT 


THE 
ing Dr. Arnold’s new high-speed steel may 
created a certain degree of interest, but no enthusiasm, in 
Sheffield, the chief centre of high-speed steel making. The 
fact is that producers are for ever discoveri 
ments of one kind and another, with the result t 
brands become better known and have a stronger market 
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one share for every two held. It,is not, however, proposed 
to issue the whole of the balance of capital. at once, Like 
many other local engineering firms, the. company, is not 
neglecting the welfare of the youths.in its employment, 
In co-operation with the educational authorities, a, works’ 


the supervision of a qualified. superintendent, and two 


and round the school other social .activities have 
grouped. For instance, a farm and land have been 
purchased, where the boys can camp during the holidays 
and “‘ week ends.” In this way it is hoped to pave the 
way to a better understanding between Capital and Labour, 
and to a fuller recognition of the fact that their interests 
are mutual and inseparable. 


The Textile Machinery Trade. 


It. is satisfactory in these times to learn from 
the Lancashire Cotton Spinners’ and Manufacturers’ 
Directory that during the past year there has. been a 
fairly considerable increase in the machinery installed in 
the cashire cotton mills. The actual addition to the 
number of spindles was. 896,711, spindles, making the 
total in use at the end of the year 60,079,394, while over 
7000 new looms were erected, bringing up the total of 
these machines to 798,083. increase in spin- 
dies was in the Bury district, where 168,000 new spindles 
were installed. Stoc *s total was augmented by 
150,000 spindles and 357 looms; Bolton’s spindles were 
increased by 114,974, while 1730 new looms were erected. 
There was a satisfactory increase of 100,000 spindles in 
Dukenfield.. On the other hand,,.Wigan, Ashton-under- 
Lyne, Accrington, and Haslingden showed a reduction 
in their productive machinery. It has been caleulated 
that the reduction of the working hours in cotton mills 
from 55} to 48 per week lessened ‘the production by some 
10: to 124 per cent., and to this must be added the effects 
of labour shortage, so that to restore the output to its 
former level there is still a very considerable deficit in 
machinery, even after making all possible allowances 
for “* speeding up.” 

Barrow-in-Furness, Thursday. 
Hematites. 


There is a busy state of affairs in the hematite 
pig iron trade industrially, and throvghout North Lan- 
cashire and Cumberland a good solid output of iron is 
being maintained. Makers are full up with orders, and 
could readily dispose of a much bigger tonnage of metal 
if they were able to turn it out, but difficulties have not 
been overcome with regard to putting additional furnaces 
into operation. Some raw materials are not plentiful 
enough, and other considerations have to be dealt with. 
The new big furnace at Barrow is almost completed. 
The demand for iron is exceptionally heavy,‘and ‘when the 
next account opens there will be a big rush of business. 
Locally steel makers at Barrow and at Workington are 
wanting big deliveries, and.on outside account require- 
ments are equally pressing for ordinary and special sorts 
of iron. Prices are firm, and mixed numbers of Bessemer 
iron are at £14 10s. per ton net f.o.t., with special brands 
at £15 10s. per ton net. 


Iron Ore. 


There is a very heavy demand far hematite 
iron ore, and smelters cannot get sufficient supplies. 
Foreign ores are being largely used, and these supplies 
are coming to hand regularly. Prices are firm, with native 

ualities of ore at 52s. 6d. to 56s. per ton net at mines. 
Practically the whole of the ore raised is being used up 
in the district. Spanish and North African ores are in 
good demand at 62s. 6d. per ton delivered to West Coast 
furnaces. 


Steel. 


In the steel trade there is a busy condition of 
things at both Workington and Barrow. The chief of 
the attention is being given to the rolling of rails for India, 
the Colonies, and on home account. The demand is 
steady, and prices are firm, with heavy section rails at 
£23 5s. to £24 5s. per ton, and light rails run from £24 10s. 
to £25 5s. per ton. For billets there is a steady call, and 
the price is £28 per ton. There is no business here in 
ship plates, which are up to £23 10s. per ton, and boiler 
lates are at £29 10s. per ton. The steel foundries are 
usy, and cannot cope with the demand for castings. 


Shipbuilding and Engineering. 

These trades are busily employed. The oil 
tanker Narragansett, built at, Barrow for the Anglo- 
American Oil Company, went successfully through her 
trials, maintaining almost a knot above the contract 
speed. She is fitted with the Vickers internal combustion 


type of engine. 
Fuel. | 

There isa brisk demand for steam coal, and the 
new quotation is 43s. 6d. per.ton delivered. House coal 
runs up to 57s. 6d. per ton delivered for best, qualities. 
The demand for coke is heavy, and East Coast, qualities 
areat 72s. 6d. per ton delivered. 





SHEFFIELD 
‘(From our own Correspondent.) 
The New Steel. 


announcement of the developments regard- 
said to have 


improve- 
t certain 





among 
its ordinary shareholders by way of bonus at the rate of 





than others; but between that and the elimination of 


school has been equipped for its trade apprentices under ; 


assistants, all university graduates. .A scheme of part-. 
time school work’ is now in operation at Gorton Foundry, | part 
been | makers have been since 


| 
tungsten as the chief, alloy, ee is avery wide difference, 
Nor is the co! ion that the sources of wolfram oro 
supplies are drying up very-convincing. In the compara- 
tively early, « ithe war a well-known firm of Sheffield 
agp maaan ty a a agg ene steel a time when 
question of the sup tungsten powder was really 
a roses rag , Tho substitute was éhiofly cobalt, ana 
su uently a er.improvement was effected in this 
idular production, with thé result, I craic th the 
ag 4 very busy indeed endeavour. 
ing to cope with a heavy demand, their steel commanding 
more than the ordinary tungsten. steel—-in some of which, 
by the way, as was proved in litigation that will be recalled 
by readers, cobalt has been used for a long time past. 
Dr. Arnold's. steel, is alloyed with molybdenum and 
vanadium—the latter ap tly asa rectifier of the 
irregularities which occur in the former—but in the course 
of recent discussions ing a steel so made it was con- 
tended by some that similar steel had been produced both 
in Germany 


and America and had proved unsatisfactory, 
The new London owners of Dr. Arnold's prescription point 
out that the difficulty arising from the high cost of molyb- 
denum will be overcome by a patented process of so dealing 
with the alloy in the refining stages that it can be produced 
at a cost low enough to meet that difficulty, and that the 
two patented 'ybdenum production and 
tungstenless high ing—will be operated 
under the same. roof at the works of a Sheffield company 
of which the:London people have secured a controlling 
interest. The identity of the company, at the time of 
writing, had not been revealed, but a report here is to the 
effeet that the new company which is to be launched to 
take over the one acquired will probably take in two or 
three minor concerns. However, these happenings have 
caused no panic in the ranks of the regular tungsten high- 
speed steel makers. 


There Should be No Slump. 


One feels more convinced than ever that the fears 
of a pomning slump in trade are due soap, ed manufac- 
turers’ depression segerding high costs and the rate of 
output, and not at all to the actual volume of available 
. The production of pig iron and steel certainly 
marks an improvement, taken all round, but generally 
workers are suffering from a feeling of lassitude, which is 
becoming a grave national danger. Nowhere is this more 
marked than at ths collier es, and for want of fuel works are 
having to slow down in the face of heavy arrears of orders, 
A colliery official told me only this week that the repre- 
sentatives of a very large steel concern had been begging 
him to increase deliveries of fuel to their works, but that 
he was powerless to do.so, nor could the coal be obtained 
elsewhere. For that reason there are instances in which 
men, whose services are really very badly needed, have 
had to be paid off. On the other hand, supplies of iron ore 
seem to be arriving rather more freely at the blast-furnaces, 
but steel makers and rollers are heavily in arrears. Only 
this week an urgent order for 2000 tons of ship plates— 
an order which would have been followed by very much 
bigger ones from the same quarter—could not be looked at 
locally, one firm that was approached explaining that it 
had work enough on hand to last for twelve months, and 
that almost every week it was having to refuse much new 
business, An endeavour to place the order on the Clyde 
met with no better success. It is a most tantalising posi- 
tion. The men who are hindering production cannot 
realise in the least the damage they are doing to the 
industry and commerce of the country, and I suppose 
nothing will make them realise it but a spell of very bad 
trade, Ten or a dozen years ago, I remember, things were 
so slack here that the chief industrial feature seemed to be 
the organisation of h marches, and sometimes it 
appears as if we are heading for a similar or even worse 
experience. If we could only tackle it there is, so far as 
Sheffield is concerned, an enormous amount of work to 
be done covering a long period forward, but every day 
brings us nearer to the time when foreign competition. will 
have poqninness its strength. At the moment, however, 
the trade position here is quite good, considering the 
difficulties explained, and although the crucible furnaces 
are not as active as they might be—chiefly because of the 
large a aap stocks still on hand—there is a very heavy 
demand for all kinds of small tools. The cutlery industry 
continues prosperous, and the same remark applies to the 
silver-plate trade. The Admiralty has recently placed 
contracts here for 72,000 table spoons, 85,000 forks, 50,000 
tea spoons, and 60,000 dinner knives, all to be unplated. 
The plated ware orders include 20,000 dessert knives and 
forks, 4500 table knives and forks, and 650 cruet sets. 


Building Deadlock. 

Th my previous letter I think I mentioned the 
fact that about men who were employed in building 
under the Sheffield Corporation’s housing schemes had 
gone out on strike. Various efforts have been made to 
settle the points in dispute, but without avail so far. The 
principal contenion seems to be whether street masons 
and paviors are craftsmen or not, and in the absence of a 
satis ry agreement about the matter important hous- 
ing schemes are being held up. It.seems to matter no more 
to these men that their action is adding to the misery of 
large numbers of houseless fellow-workers than it does to 
the miners that their,demand for still higher wages falls 
most heavily upon the shoulders of those. least able to 
bear it.. Each side contends, that its attitude to the other 
has been conciliatory, but conferences and discussions 
appear to have left both camps cold. 


Railway Wagon Builders. 


While on the subject ‘of labour matters I might 
mention the case of the railway wagon builders and 
repairers, who have just secured a substantial wages cort- 
cession. In and around Sheffield there is a fair amount of 
wagon buildihg and repairing done-—in fact, I ‘believe, 
the prime movers in the formation of ‘* Wagon Repiirs, 
Limited,’ a combination made up of about nine of the 
chief wagon companies in this country, were Rotherham 
and Sheffield ‘interests. This wage matter, however, 
affects the whole country, though it was in this district 
that the decisioth AE first made known, The mon’s claitn 
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equally to their industry, and the matter was ultimately 
referred to the Industrial Court in London for settlement. 
The Court, while not finding that changes of wages in the 
engineering and foundry trades should be extended ‘as a 
matter of eourse to the wagon building trades, held that 
there were circumstances in the present case which made 


such @ course appropriate. The Court therefore decided | expe 


that time workers should receive an’ advance of 6s.’ per 
week, or l}d. per hour, according to the eustom, the 
equivalent of such an advance being granted to piece- 
workers, these advances to be made retrospective as from 
pe op of the first pay period following April 
39th, 


The Iron and Steel Institute. 


In case it should not find its way into the columns 
of THe ENGINEER in any other manner, I want, for 
Sheffield’s credit, to repeat a few words expressed by Dr. 
J. E. Stead, as president of the Iron and Steel Institute, in 

nso to the welcome extended to the members of the 
Institute by Dr. Desch, Dr. Arnold’s suecessor as Dean 
of the Faculty of Metallurgy at the Sheffield University, 
on the occasion of the holding here of the Institute’s 
adjourned meeting. After observing how encouraging it 
was to see so many young men in Sheffield actively 
employed in research and scientific pursuits, Dr. Stead 
said that ever since the ‘severities he had marked the 
wonderful development which had taken place in the town. 
A little more than twenty-five years.ago the opinion of 
metallurgists in America and other parts of the world was 
that Sheffield, unless it woke up, would be a back number. 
It did not then recognise the value of scientific applica- 
tion in its industries. But the change that had taken place 
was simply marvellous. Instead of becoming a back 
number, Sheffield was the very front and head of the steel 
industry. It was a wonderful change, and the University 
had done immense work in helping to: bring it about. 
Many years ago, added Dr. Stead, when the quest for tech- 
nieal knowledge was commenced and he was working in 
Middlesbrough, he told Dr: Arnold, who was then a lecturer, 
how the foremen and staffs at Middlesbrough were keen on 
the scientific side of their work. Professor Arnold replied 
that he wished to goodness the Sheffield people would take 
as much interest as the poople in Middlesbrough were doing 
at that time. That was all altered. He did not know 
how many technical societies there were now in Sheffield, 
energetic, keen, and always up to date. It was that spirit 
which had brought Sheffield to the front and would i 
it there. Jt was from the Senate of the University here that 
the president received his first degree of Doctor of Mctal- 


lurgy. 
Navigation of the Canal. 


Although the progress made is very slow, the 
Development Department of the Sheffield Corporation is 
sticking to its guns in the matter of the reform of the 
canal system from Sheffield to the sea. Conferences of 
manufacturers and representatives of loeal authorities from 
the districts which would be tapped had been held and 
resolutions passed expressing the opinion that the time has 
arrived when the control of the canal should pass from 
the Sheffield and South Yorkshire Navigation Company 
to the Government or to some public authority, and the 
question now to be decided is regarding the actual support 
a canal development scheme is likely to receive. _ The 
scheme which has, so far, met with the most *general 
approval provides for the widening and deepening of the 
canal right up to Sheffield, where necessary, Locks below 
Tinsley would be widened and new locks erected along- 
side existing ones, so that a train of four 110-ton boats 
could pass through. Sharp bends in the canal would be 
removed, a new basin with warehouses, wharves, &c., 
erected near the Tinsley railway station, and a fleot of 
fast boats be put into service. The estimated cost of the 
improvements is about one and three-quarter millison 
sterling, plus the cost of acquiring the existing under- 
taking and half the cost of the New Junction Canal. The 
canal has been used in a desultory kind of way for the 
carriage to and from Sheffield to the sea of raw material 
and finished goods, as well as coal, but now the trans- 
port question has become so serious that the authorities and 
others interested are beginning to see that a valuable 
opportunity for relieving the pressure is there at hand, if 
it can he availed of in a profitable manner. 








SCOTLAND. 
(From our own Correspondent.) 


Iron and Steel Prices Higher. 


FurTHER advances in steel and iron were 
announced a day or two ago. Steel makers are: now 4uot- 
ing the following prices :—Ship plates, jin. and under, 
£27 per ton ; under }in. to */,,in., £32 10s.; under °/,,in. to 
tin., £34; angles, &c., £26 10s.; angles and bulb angles 
under 7 united inches, tees and zeds under 11 united 
inches, flat bars under 8ins wide, ‘rounds: @nd squares 
under 3}in., and channels under 6in. by 3in., £31 per 
angle basis ; boiler plates, £31 10s. per ton. These prices 
are all basis quotations net, subject to certain extras for 
delivery. Scotch hematite has been advanced’ by 10s. 
per ton and is now £14 5s. per ton delivered at steel works. 
No. 1 foundry is £13 15s, and No. 3 £13 5s. to’ £13 10s. 
f.0.t. furnaces, while for export No. 1 is £16 10s. and No. 3 
£16 per ton f.a.s, at Glasgow. These also are basis prices, 


Scarcity of Raw Materials. 


The prolonged scarcity of raw, materials is 
beginning to have an effect in certain brarches‘of industry, 
where employment is becoming irregular and a consider- 
able amount of time lost. The price of material, too, is not 
without. its effect in certain rters, and it is said that at 
least’ oné large concern in the West of Scotland has lost 
large contracts on the question of pce, these having gone 
to the United States. Additional local competition in the 
nature of large concerns created as a post-war venture is 
also said to have had a considerable effect in certain 
directions, but “the ‘scarcity and cost of raw materials is 
given as the principal cause of this loss of business. The 
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growing tightness of steel’ material especially is most 
pronounced, and the inability of consumers to determine 
costs until a contract is practically finished or ‘at least 
until ‘the necessary raw material has been delivered, is 
placing certain’ manufacturers in a very difficult’ position. 
fron’ ore is fairly plentiful ‘at present, and difficulty is 
rienced in finding berths for the ships, but it is anti- 
cipated that the rush will soon be over. ‘This policy of 
diverting so many vessels to the iron ore traffic’at the one 
time has caused great delay at the discharging ports, and 
a subsequent heavy penalty’ in the way of demurrage’ on 
the ships waiting to unload: 


Platers’ Helpers. 


There has been an extension. of |the strike of 
platers’ helpers in Clyde shipyards. It is estimated that a 
dozen yards are affected, and that about 3000 men are 
idle. The dispute has arisen over the recent wages award 
by the Industrial Court, the men contending that, owing 
mainly to their being employed by the platers and not by 
the employers diréct, they are mot obtaining justice, and 
that they should all be paid direct by the employers. 


Pig Iron. 


Pig iron is, @ very strong market. The latest 
advance has had no appreciable influence, buyers being 
plentiful. The output of all qualities is easily absorbed 
by local consumers, and only a very occasional lot is 
going overseas. The current prices have already been 
quoted, but it is likely that @ further increase will be 
announced shortly, 


Finished Iron and Steel. 


While the continual rise in steel prices has had 
little effect on business to date, there would appear to be 
indications in certain quarters that the limit has been 
reached. So long as business was almost confined to home 
contracts and the price was no object, it was purely a 
matter of securing delivery, but when, competition. steps 
in circumstances are changed. Home manufacturers have 
been taking little notice of overseas business, but the 
time is fast approaching when this outlet will be a neces- 
sity to some if not to the many, and there seems little 
hope for the maker so placed in competition with American 
or other producers when the costs of production are-totalled 
up. In the meantime, steel makers have their order books 
full to overflowing, and all classes of material are eagerly 
wanted. Steel sheets are particularly busy, and anything 
available is realising extremely large prices. India is a 
fairly large buyer at present. Bar iron also is very active. 
Small rounds and squares, both for home and export, are 
in great demand, but deliveries are most uncertain. Some 
of the best grades of ‘“‘ Crown " quality bars are changing 
hands at over £30 per ton at present. 


Coal. 


There has been no falling off in the demand for 
Scoteh coal during the past week. Industrial coal con- 
tinues in very heavy request and outputs are strained to 
the utmost. Export of Lanarkshire fuel has not yet been 
resumed to Irish ports, all possible supplies being reserved 
for local demands. Steamers at the East of Scotland ports 
are suffering long delays. House coal is busy for the season 
of the year, despite the price of from 2s. 8d. to 2s. 10d. per 
ewt. Aggregate shipments amounted te 127;651 ‘tons, 
against 132,946 tons in the preceding week and 152,621 
tons in the same week last year. Prices are as follows :— 
F.o.b. Glasgow: Ell coal, Allied, 78s. to 80s., neutral 
87s. to 90s.; splint coal, Allied 85s. to 90s.; neutral 95s. 
to 100s,; steam coal, Allied 71s. 6d., neutral 83s. F.o.b. 
Methil or Burntisland: Screened navigation, Allied 
74s. 6d., neutral 105s.; unscreened navigation, Allied 
72s. 6d., neutral 100s.; first-class steams, Allied 70s., 
neutral 110s.; third-class steams, Allied 66s., neutral 100s. 
F.o.b. Leith: Best steam, Allied 68s. 6d., neutral 105s.; 
secondary steam, Allied 67s. 6d., neutral 100s.; screened 
bunker, Allied 73s. 6d., neutral 1lls. 6d.; unscreened 
bunker, Allied 72s. 6d., neutral 99s. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners and More Wages. 


WE have not had to wait long for the South 
Wales miners’ executive to show its attitude towards the 
action of the Government in increasing the price of coals 
for domestic and industrial o: « This advance was 
very largely caused by the fact that the miners were given 
& 20 per cent. increase, with @ mininium of 2s. per day. 
The Board of Trade calculated that the cost of that con- 
cession was equal to 2s. 10d: per ton onthe disposable 
output of coal of the country, and that the’ subsidised 
prices in the home department meant a further deficiency 
of 1s. 4d. per ton, making: 4s. 2d. per ton, quite apart from 
the dropping of the 10s. per ton subsidy on domestic 
coal, miners, however, do not a tly concern 
themselves with these facts, or the question of the * vicious 
circle,” or the consideration that miners get cheaper ‘coals 
than the rest. of the community. Their ery is more wages, 
and on Monday the executive of the South Wales Miners’ 
Federation decided...to .ask..the. Miners’. Federation’ of 
Great Britain to make application for a “substantial 
increase ’’ in miners’ wages. The demand ignot,altogether 
surprising, as it will be recollected that when nA Miners’ 
Federation of Great Britain. was recently negotiating for 
the 3s, per day increase, the South Wales section & 
dissatisfaction with the amount and with the terms’of the 
settlement with the Government, 


Decontrol of the Mining Industry. 


: _ From time to time rumours have been: current 
regarding the decontrol, of the, mining. industry,, but: it is 
to be feared that these. reports are born of, hope rather 
than of a grounds for expecting it. to come about... The 
question. of decentralisation. of control. has;been under, 
consideration by the Coal Controller and the Coal and 
Coke Supplies in London, and it is not im- 


‘conveys the impréssion that 
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probable. that before some announcement regarding 
this phase of the question will be made by the Board of 
Trade. But real decontrol of the industry is, from all 
accounts, not involved. The Coal Mines Department at 
Cardiff has only recently been movéd ito’ more~com- 
modious premises, which, is not « healthy sign, but rather 
that Department .is to be 
continued for quite a long time yet. Whatever changes in 
administration are contemplated, the feeling generally 
prevails that some measure of control, both as regards 
quantity and price, will be necessary in the case of coals 
for home needs, as from all indications it wil! be some 
time before production throughout the various coalfields 
will have improved to such an extent that it can be said 
that output and demand balance. It is not at all improb- 
able that when the Board of Trade announcement is 
issued it will be found that steps are to be taken which 
will establish in the English and Scotch coalfields arrange- 
ments much on the lines of those in force in South Wales, 
where the organisation set up by th» Coa! and Coke Supplies 
Committee is very complete, and has been the means of 
doing much good work. - 


Coal Wagons and Demurrage. 


Recently representatives of colliery fampenice 
met at Cardiff to discuss a eyemration from the Coal Con- 
troller that no demurrage should be charged for the deten- 
tion of colliery wagons. The collieries which are supplying 
locomotive coal for the railways are. most concerned, and 
the suggestion appears to haye been made in view of 
common-user wagons being pupplied in. case_ of necessity 
to convey the coals. It is to feared that if the Con- 
troller’s suggestion were approved transport facilities, 
instead of improving, would become worse, and detention 
of wagons would become more serious and possibly lead 
to pe. a shortage as to cause work at the collieries to 
become irregular. The application of demurrage rates 
acts as a deterrent to the detention of rolling stock, and 
statistics given recently showed that the average period 
of detention had been materially reduced since the rates 
of demurrage were increased. The representatives of the 
colliery companies, after giving consideration to the Coal 
Controller’s suggestion, formed the view that a case had 
not been made out, and they agreed to adhere to the 
existing practice of charging demurrage in accordance 
with the recently increased scale. 


Shipping and a Mammoth Bonus. 


The outlook regarding the shipping industry, 
more especially in respect of the “tramp ”’ section, appears 
to be viewed very differently, although the preponderating 
opinion is that before many months owners will be called 
upon to face much more difficult times than those now 
being experienced. In the last few months freight rates 
for coal cargoes:to the near French: and near Mediter- 
ranean have fallen away to quite an appreciable extent, 
and thus in the face of the imistie views to which 
expression has recently been given some surprise will be 
occasioned that a Cardiff shipping company is able to 
make a present to the shareholders equivalent to 700 per 
cent. The company concerned is, the Globe Shipping 
Company, Limited, which has been in existence about 
54 years, but unlike the many shipping undertakings of 
more recent formation, with a capital ranging from a 
hundred and fifty thousand to half a million pounds, the 
Globe Company commenced operations with a capital of 
£60,000, of which only half was called up. The company 
has done well, as practically all shipowners did during the 
war. Substantial reserves have ‘been created, quite apart 
from paying dividends, aggregating during the company’s 
existence 145 per cent. The company now owns three 
steamers, and in order to bring the capital of the company 
into line with its assets, the directors have decided to 
capitalise £210,000 of the undivided profits, thus making 
the present £1 shares, on which 10s. is paid, fully-paid 
shares, and. giving the shareholders three new fully-paid 
£1 shares for each one held. 


Iron and Steel Trade Staffs. 


The Joint Conciliation Wages. Board of the 
employers and representatives. of the Iron, Steel, Tin- 
late and Kindred Trades Clerical and, Administrative 
orkers’ Guild, met on Monday at Cardiff to negotiate 
on a scale submitted by the workers. This scale concerned 
the various grades, ranging from junior clerks of sixteen 
years of age at 35s. a week to heads of departments at 
£9 10s. a week minimum. The Guild claimed twelve work- 
ing days Pe year as holidays, in addition to Bank Holidays 
and the worl. | day. The employers submitted a scale 
phen pikes with that valbes} qoee side only so far as the 
junior ¢ were conce t suggested that genera 
clerks should begin at £4 10s. and rise to £6 maximum, as 
against £6 a week minimum, rising to £9 put forward by the 
Guild, while senior clerks were to commence at £5.10s., rising 
to £7 10s., as against £8 a week minimum, rising to £11, sub- 
mitted by the Guild. The employers offered the advantage 
that their scale should form the basis 8 Of agreement so long 
as the Midland Wages Board remains as at present con- 
stituted, and for every 1 per cent. increase sanctioned. by 
that’ Board, the South Wales scale should automatically 
be increased by one-third of 1 per cent., the 10. per cent. 
recently granted to the steel trade to be regarded as a 
percentage given since the fixing of the basis. No agree- 
mént, however, was reached by the Board, and the Guild’s 
demands are therefore to go to arbitration, it being 
er Hg the award should be retrospective to Decem- 


Miscellaneous Items. 


A new blast-furnace has recently been completed . 
at'the Blaenavon Company’s works. . This addition wil! 
increase the output of pig iron by 1800 tons weekly, and 
is to commence working immediately. After a. seven 
weeks’ strike, the workmen at the Welsh Tin-plate and 
Metal Stamping Company’s works at Llanelly; numbering 
nearly 1000, have resumed work on the conditions pre- 
viously in force, but on the understanding that negotia- 
tions regarding their grievances shall be reopened. The 
demand was for £1 per week increase for male workers and: 
10s. for female workers. Members of the South Wales 
and Monmouthshire Colliery Officials” Union have entered 
& strong protest against the manner in which the recent 
wage award has been paid out to officials. Representatives 
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to the National Conference to be held at Newoastle 
Saturday: have been instructed to urge the Conferenee 
make a national demand for the 20 per cent. to be paid 
officials. 


sss 


Current Business. 


i pled gd yr ot poms been quite 
negligi i uring past . Great efforts have 
put forward by exporters to get coals, particularly those 
qualities most likely to be re , in o that. vessels 
may be loaded and sailed before the holidays, but the 
diffu Ities have been unusually formidable, and there is 
a good deal of tonnage in South Wales ports which will be 
detained over Whitsuntide. The authorities are naturally 
acting very cautiously, and conserving all the coals they 
ean for home use and for bunkering purposes, and releases 
for export have been granted very sparingly. The South 
Wales miners are taking tliree days holiday next week, 
viz., Monday, Tuesday anj Wednesday, while there will 
be no coal-tipping operations at the docks on the first two 
days of the week, which the coal trimmers will, observe 
as holidays. The prospects of much business being done 
for a week or two are very remote, as the order books of 
colliery salesmen are very full. Any odd parcels 
coals have easily commanded 115s. to 120s., while through 
coals have ruled about 1U5s. to 107s. 6d. and smalls 92s. 6d. 
to 97s. 6d. Next to no hisiness is passing in patent tuel, 
as makers are fully stemmed for some weeks, the nominal 
price of this commodity : cing 125s. to 130s. Export of 
eoke is still suspended, but it is not unlikely that the 


embargo will be withdrawn, as the inland demand has: 


fallen off considerably. Gwing to the increase in the price 
of coal, the minimum prices of coke for home consumption 
have been advanced by 7s. per ton as from the 12th imst., 
thus making the new minimum prices, which will operate 
until June Ist, 64s. 6d. <t ovens for furnace and 72s 6d. 
at ovens for foundry coke Current market prices, however, 
are above these figures. Pitwood is in fair oupely. the 
price for imported material being 62s. 6d. The Pitwood 
Allocation Committee has decided that the price or 70s. 
per ton delivered at collieries for allocated home-grown 
timber shall continue to-rule for another three months 
as from the 11th inst. 


Newport. 
The coal market remains firm, all Mc th 


a 
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of ‘thie axvesigoment. In a letter to the men Sir Wm. Gray, 
Rart., gives a word of warning regarding future prospects. 
Me y,” he says, ‘“‘ there are indications that orders 
will not be obtained at such remunerative prices, and ere 
five years are gone I expect to be faced with, perhaps, the 
most severe struggle for survival which the shipbuilding 
and the marine engineering industry.in the town has ever 
experienced. With the therefore, of the divisable 
profit becoming less, and the number of workers to share 
it more, we must look to inereased productivity to keep 
up the average of about £20 per: man which we have 
returned this year. The future will certainly be full of 
difficulties, but I see no cause for despondeney if the 
ep eotrny. Bad schome helps us to put our house in order 
to face it.” 


Cleveland Iron Trade. 


The position in the Cleveland pig iron trade is 
one of great stringency, and there is now an absolute 
embargo upon all exports except to Allied ports. The 
shortage of supplies is such that except for the fulfilment 
of the more urgent requirements ‘of Belgium, and, in a 
smaller measure, of France and Italy, no iron can be 
8 for export. With the home trade ready to absorb 
the whole of the very limited output of the blast-furnaces, 
pig iron producers have no reason to be disturbed as to 
the effect of the latest increase in prices. In the home 
trade they are secure, but there is a cumulative weight of 
evidence that these high prices will be a serious obstacle 
to an expansion of the foreign trade when supplies once 
more become available. At present makers have no need 
to worry, but it is, nevertheless, a fact that r.any foreign 
buyers current rates as excessive, and are looking 
in other directions for the satisfaction of their needs. 
A certain amount of American iron is still finding its way 
across the Atlantic, and the decline in freights will tend 
to assist such business. In the home market sales are 
limited to May deliveries owing to the prospect of a further 
review of prices at the end of the month. To Scottish 
and to other coastwise ports a large volume of iron has 
to be shipped under current commitments, but the strike 
of dockers and riverside workers on the Tees, which has 
been in progress since Thursday of last week is exercising 
@ paralys'ng effect upon this trade, There appears to 
be little hope of a resumption of work before the Whitsun- 
tide holidays, and the outlook is most disturbing. Of 





shire qualities being very scarce. There is hardly any 
free coal available on the market. 


Business in anthracite coals is rather restricted, 
salesmen being very fully sold. The loading prescure is 
heavy, and tonnage continues to suffer considerable 
aetention. 





NORTH OF ENGLAND. 
(Prom our own Correspondent.) 
Antiquated Methods. 

THE paramount need for revolution in our iron 
and steel industry was emphasised by Mr. John E. James, 
works manager of the Cargo Fleet Iron Company, in the 
eourse of an illuminating address at the fifty-first anni- 
versary dinner of the Middlesborough and District Associa- 
tion of Foremen Engineers and Chief Draughtsmen. 
Mr. James observed that as a district they had a geo- 
graphical posivion for the heavy engineering industries 
second to none in the country. That was probably the 
reason why they had so many able and efficient engineers ; 
buc although they had done much exeellent work, he felt 
confident they had not done enough to meet the condition 
of things that now applied to this country. We had to 
make some very Crastie and radical changes in our methods 
and operations at the works. Recently he had the 
privilege of studyimg in America various industrial 
methods. He hac the greatest difficulty in making Amer- 
icans understanc that we were still unloading ships with 
shovels and barrows, and that we were, in our pig iron 
industry, still carrying iron, pig by pig, across planks 
by manual labour. In America he saw blast-furnaces 
producing 6U0 tons of metal per day, and the staff filling 
a furnace consisted of one coloured man and a helper. 
From that they would see that they had a big problem 
before them and a field for their ability. “‘ We must at 
all cost, and et any sacrifice,” added Mr. James, “ stop 
the decrease of output per person employed, and set about 
the mechanicalisation of our industries in such a manner 
as not only to increase output, but to multiply it tenfold. 
Never betore was there such a need for the mechanical- 
isation of our heavy engincering industries. Without 
these radical alterations we cannot hope to compete in 
the markets of the world.” 


Profit-sharing Scheme. 


The result of the profit-sharing scheme at the 
shipyard of W. Gray and Co. (1918), Limited, West 
Hartlepool, for the nine months shows that the amount 
of the employees’ share for this period is £55,684, -in which 
2830 will participate. The scheme, it may be recalled, 
provides that after the necessary allocations have been 
made, the profit shall be divided between the shareholders 
and the employees, the former receiving 80 per cent. and 
the latter 20 per cent. To participate in the scheme 
a man must lose not more than twelve days during the 
year. It is officially stated that much disappointment. is 
felt by Sir Wm. Gray, Bart., and-his' co-directors, ‘as well 
as by the trustees under the scheme, that so large a per- 
. centage as 37.53 of those who were eligible under the rules 
to share in the profits failed to qualify. It is e i 


however, that this fact was not altogether due to lost time,,; 


but partially to a genuine misunderstanding on the part 
of the men in regard to the steps to ensure a 
correct record of their time, and also so that they might 
be credited with “ time lost with reason.” There appears 
every prospect of an improvement in this direction, as, 
during the first few months of the present year, the number 
‘of men who fell out of the scheme is just half the number 
that fell out during the first three months of the existence 


course were the railway facilities what they should be, 
the ironmasters would be indifferent to the riverside 
strike, for they could rail all the iron they have for disposal 
to home consumers. But they cannot get the trucks, 
so that both in the home and foreign trade lack of trans- 
port holds up os pag which are urgently needed. Prices 
are firm all round. No. | is 230s., and No. 3 Cleveland 
and the lower qualities 217s. 6d. for home consumption, 
and 235s. and 222s. 6d. respectively for the Allies. 


Hematite Pig Iron. 


The stringency in the East Coast hematite pig 
iron trade appears now to be as pronounced as in the case 
of Cleveland iron. It has become almost impossible to 
buy for export, except in small parcels for the Allies, and 
makers are accepting orders very sparin zly for home 
deliveries, having tly substantial commitments to 
meet. They adhere to their decision not to raise the price, 
and mixed numbers are still selling at 260s. for home 
consumption, with a 5s. premium where the iron is for 
France, Italy, or Belgium. 


Iron-making Materials. 


The imports of foreign ore continue on a very 
heavy scale chanks to the easier tonnage situation. 
A large number of vessels, however, are completely held 
up in their unloading operations owing to the strike of 
dockers and riverside workers on the Tees. Consumers 
are now fairly well covered, and are not in the market 
for new business. There is thus a lull in the trade, and 
merchants are chiefly engaged in arranging shipments 
under running contracts. The Bilbao freight to the Tees 
has fallen to 27s., and, taking 49s. as the basis, that being 
the last recorded figure, the c.i.f. price of best Rubio ore 
works out at 59s. per ton. The rise in coke prices in 
consequence of higher coal costs amounts to 7s. 3d. 
The u.ual accepted formula is 1s. 6d. per.ton on coke for 
every le. on coal, but a further Is. has been added to 
cover higher wages. Thus ordinary furnace cokes are 
now 62s. 9d. per ton at the ovens, qualities low in phos- 
phorus 65s. 3d., ard foundry coke 70s,.3d, per ton... The 
supply of coke to the furnaces shows a marked improve- 
ment.as a result, in a large moasure, of the embargo on 


shipments. 
Finished Iron and Steel. 


An all-round advance of 30s. per ton in steel 
prices has not appreciably affected the demand, but makers 
are heavily in arrears with delivories, and are being sub+ 
jected pressure by customers. Under the 
recent price revision, steel ship, bridge, and tank plates’ 
are advanced to £23 10s.; angles and joists, 4 ton mini- 
mum, to £23; channels and flats, £23 5s.; tees, £24; 
rounds and squares, £25 10s., all with the usual extras. 
Heavy. steel rails remain at £23, and fish plates at £28. 
Galvanised sheets arc just a shade easier at £53 to £55. 
The price of billets is still under discussion, but an advance 
is expected, and meanwhile the price is quite nominal 
at £24 for soft and £25 for hard bi 


The Coal ‘Trade. 


The Northern cdal trade maintains all its strong 
features, though there are few, if any, further marks of 
inereasing prosperity than have been @ t during 
the past few weeks. The market is exceedingly strong 
throughout. The position has undoubtedly opened out 
to some extent, and the congestion’ at the loading places 
is not quite so acute, while the whole outlook seems to be 
brightening. It is not quite easy, however, to account for 
the change of tone in the market, as the volume of business 
transacted amounts to really very little in the aggregate 
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to be any forward business of moment under 
serious discussion, the operations for the time being 
seeming to be confined to small lots for spot, mainly for 
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on of cargoes already partly shipped. Tho 
expected. easing off in the requisition demand is certainly 
not taking effect to any oxtent ; rather the contrary seems 
to he the case, so that, the trade for overseas shipment is 
held in check with only a fow odd parcels of steams, ga; 
and bunkers for disposal, which are easily clearod at top 
prices, All classes, of steam coals. are in urgent and im- 
portunate demand for abroad for any date of delivery this 
year, but forward bookings are not favoured by merehants 
or collieries owing to the uncertainty in fixing any definite 
or even approximate date of delivery. The coke position 
is still difficult as a result of the continued restrictions 
against shipment of foundry and furnace classes. The 
inquiry for overseas trading is tremendous, but so far not 
much is available for forward booking. Small quantities 
are being released from time to time, but the market keeps 
bare of supplies. Export prices of all pags ag of coal 
and coke continue to..move upwards. © principal 
quotations areas follows :—Northumberlands: best 
Blyth steams, 130s. to 140s. ;. second Blyth steams, 125s. 
to 120s.; unscreened, 120s. to 130s.; best smalls, 120s. 
to 130s.; second smalls, 110s. to 120s.;, best screened 
households, 140s. Durhams: best gas, 115s. to 120s. ; 
Wear special gas, 120s.; second gas, 110s. to 120s. ; 
coking 115s. to 120s. :. bunkers, 75s. to 80s. for the usual 
brands; gas coke, 135s. to 140s.; foundry cokes, all 
nominal. 


—— 
ae 


Latest News from the Provinces, 











THE MIDLANDS AND STAFFORDSHIRE. 
Canal Boatmen’s Strike, 

THERE seems to be no sign of an immediate 
settlement of the strike of canal boatmen in Birmingham 
and the Black Country which is so seriously dislocating 
the iron trade. The effects of the strike are rapidly 

ming disastrous. Neither side has em the 
suggestion that the Lord Mayor of Birmingham should 
be asked to or agp and the Black Nagar gs veer 
are being grad uced to a state of paralysis for 
want of fuel. Tlie ‘eaufayein seem to be more willin, 
than the men to resume negotiations, having intima’ 
that they are perfectly willing to di the situat 
further, but the men ate ing no advantage of the offer. 
There is now almost a complete cessation of life in all 
the network of waterways serving the district. Happily 
the carters’ strike is looking much better, 1400 men out 
of the 2000 es:imated to be out having now gone back at 
the advanced rate. 


Latest Prices. 


Derbyshire foundry and forge pig advanced I5s., 
and steel billets 30s., making basic £25 10s. to £26, and 
acid £28 15s. for Bessemer and £29 5s. for Siemens. Wire 
rod is 40s. up, making soft £35 and better quality £36 ICs. 








SHEFFIELD. 


Irog, Steel and Coal. 


All steam fuels continue restricted in supply, 
with a heavy demand, in spite of the higher level of prices. 
It is not the price, stiff as it is, that troubles so much as 
the difficulties of delivery. Nuts and slacks are particu- 
larly scarce, and the demand for blast-furnace coke is 
very active. The market for house cva!s is as strong as 
ever. For steams, best South Yorkshire hards are 
33s. 2d. to 33s. 8d.; Derbyshire, 32s. 8d. to 33s. 2d. ; 
seconds, 31s. 8d. to 32s. 2d.; cobbles, ditto; nuts, 31s. 2d. 
to 32s. 2d. ; washed smalls, 28s. 8d. to 30s 2d.; best hard 
slacks, 28s. 5d. to 28s. lld. ; seconds, 27s. Lid. to 28s. 5d. ; 
soft nutty, 27s. 8d. to 28s. 2d. ; peas, 26s. 2d. to 26s. 8d. ; 
tail: gunall. olathe, “S90, 94; to Sia. 2d. For house sorts, 
branch is now 37s. 2d. to 37s. 8d., and best Silkstone, 
33s. 8d. to 34s. 2d. net. If it has not been already officially 
done, it is understood that an advance of from 15s. to 20s. 
anata ay wings arn Speen eae: Ce iy ha 
much has been obtained now for some little time. est 
Coast hematite, mixed numbers, costs about £15 delivered 
here, and East. Coast from 20s. to 30s. less... Bar iron and 
steel will advance as a result of the movements mentioned. 
High- steel is from 4d. to 6d. per lb. up, according 
to ; rolling-mill have risen by 15 per cent., 
and those for tilting and forging by 12} per cent. 





WALES AND ADJOINING COUNTIES. 


American Steel Billets. 


. . Two steamers have arrived at Swansea from 
America with 6000 tons of steel billets. 


South Wales and Canada. 


forthcoming from traders and merchants in this district, 
and every effort is being put forward to make it.a success, 
The first steamer leaves Mo within a month, and will 
return three or four weeks later. Sir Thomas Mackenzie, 
K.C.M.G., the High Commissioner of New Zealand, is 
visiting Cardiff ey a, inspect the docks 
facilities for the development of the import trade. 


Swansea Metal Market. 
Quiet conditions prevail in the tin-plate trade. 
The inquiry is limited, Prices are about, 72s., 6d. to 75s. 
for I.C. 20 .. 14, Other quotations are :—Block tin, cash 


£287, three months £291; copper, cash £98. 5s., three 
months £101; nish lead, cash £40, three. months 
£41 10s.; and cash £45, three months £46 15s. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Strike Agitation. 


Tue general strike organised by the Confédération 
Générale du Travail has failed everywhere and is ending in 
the distomfiture of the édération itself. Although 
the State railways continue to be affected by the standing 
out of a large proportiou of the men, there has been little 
trouble with the train services on the other lines, while the 
conditions on the Nord and Est Railways have remained 
perfectly normal. It is expected that in a day or two all 
the railwaymen will have returned to work. The attempt 
to bolster up the railwaymen’s strike by calling out the 
miners, dockers, and seamen have given no results, and 
while strikes are jal the men have not evidently put 
their hearts into it, and in the belief that things are not 
going well with them the dockers and seamen are going 
back in increasing numbers, and the miners, except. those 
in the Nord and the Pas de Calais, show no disposition to 
cease work. In view of this failure the C.G.T. called out 
the public transports, but except for the withdrawal of a 
certain number of omnibuses and trams on the first day, 
the public was quite unconscious of any strike. The Metro- 
politan and the Nord Sud did not cease running for a 
moment. ‘The Confédération became seriously alarmed 
at this collapse and called out the engineering trades, 
which responded feebly to orders from the general head- 
quarters, and then the electricians were commanded to 
strike, but they turned a deaf ear to the agitators, as also 
did the men employed by the gas companies: Although 
there may have been a few defections the different services 
have continued without the slighest interruption. The 
C.G.T. has learned that the men will not follow it in the 
pursuit of political and revolutionary aims. Having gone 
far beyond its legal status, the Confédération is now being 
made the subject of a judicial inquiry, and the Govern- 
ment is determined to secure its dissolution as detri- 
mental to the interests of the State. 


The Paris Fair. 


The feature of the Paris Fair this year is the 
importance of the building and engineering exhibits. 
In view of the formidable reconstruction work to be 
carried out there has been, naturally, a considerable 
activity in the invention and application of new processes 
of cheap and rapid construction and of methods of utilising 
all kinds of building material such as, for example, that 
afforded by the ruins upon which new towns and villages 
are to be raised. A number of small brick presses were 
shown. for utilising concrete and clay, and several installa- 
tions were in operation making bricks with pulverised 
tiles, cinders, broken bricks, and a mixture of other 
material.. The phenomenal cost of building at the present 
moment has s ted all manner of cheap constructive 
methods, but it is doubtful if some of them can be of a 
really permanent character. Prepared cardboard, ferro- 
plaster, vitrified paper, and other patented materials are 
being largely employed for temporary structures. So far 
as concerns the engineering industry the exhibits were 
generally of a high order, and the hall devoted to machine 
tools showed that considerable progress has been made by 
many firms who, since the Armistice, have taken up the 
manufacture of wood and metal working machinery. 
The Etablissements Nozal, which were formerly «mong the 
leading dealers in metallurgical products, are now manu- 
facturing machine tools, and the 8.0.M.U.A., of 19, 
Avenue de la Gare, St. Quen (Seine), showed a remarkably 
fine horizontal milling machine and a slotting machine 
constructed at the Bouhey Works, which were taken over 
at the beginning of the war, with the Champigneul and 
other concerns, by the Schneider group under the name of 
the Société d’Outillage Mécanique et d’Usinage d’ Artillerie. 
Firms which before the war specialised: more particularly in 
the lighter descriptions of machine tools, are now largely 
extending their models in the direction of heavier machines. 
In addition to such firms as that of H. Ernault, the lathes 
of which are i as amongst the best, there is a 
number of hitherto little-known makers who have greatly 
enlarged their manufacturing facilities and are now turning 
out machine tools in fairly large numbers. A. Cazenneuve, 
9, Rue de Clichy, Paris, showed some serviceable engine 
lathes, and other exhibitors were the Ateliers Guillemin, 
Sergot and Pegard, 55, Boulevard de la Villette, Paris, and 
R. G. Popp and Cie., 56, Rue du Faubourg St. Honoré, 
Paris, the last-named exhibiting a substantially built 
planing machine. On the whole the quality of the machines 
exhibited was decidedly above the pre-war standard of 
French machine tool production when the industry was 
mainly centred in the Maubeuge and other districts in the 
Nord. The Maubeuge lathes and heavy machine tools of 
all kinds were serviceable and relatively cheap, but as few 
of the works have yet been reconstituted the machine tool 
industry has been diverted principally to the Paris and 
Lyons districts. So long as the sale of British and American 
machine tools is rendered almost impossible by the ex- 
change rate, the French makers have every facility for 
developing the machine tool industry. There is no lack of 
orders, since most fir.ns have apparently sold their produc- 
tion for some months to come, and preparations are being 
made for extending manufacture on a scale which is likely 
before long to place the construction of machine tools in the 
front rank of the engineering industries. The exhibits at the 
Fair have shown that home firms are capable of building 
good machines to good designs, and although it is doubtful 
if the country will become self-supporting in this branch, 
there is no doubt that foreign toolmakers will not 
pong the re mek ities for doing -business in this vege 
as they in the past, especially if, as.is possible, the 
imported duties are adapted to the needs of the new 

ustry. The future indeed depends largely upon the 
rapidity with which the exchange rate can be brought down 
to a point at which business will be assisted and foreign 
machines can be sold under the same conditions as the 
French. A remarkable exhibit at the Fair was the hall 
devoted to some of the products of St. Chamond, which 
showed fine examples of steel work such as heavy 
Galloway boiler ends locomotive steel castings, while 
there was”a considerable variety in the wayjJof springs, 
aviation engine parts, and even plantation tools. 





British Patent Specifications. 


Copies Specifications be obtained at the Patent-office 
Sale Dyan, “ Southampton -eslidingé; Chancery-lane, W.C., 


at ls 

The date first given is the date cone ion ; the second date, 
PO Scfow ga ye ypcan acct aay b of the acceptance of the 
complete Specification, 


STEAM GENERATORS. 


141,532. May 16th, 1919.—Botrers or THe Marine Tyrer, 
C, Turnbull, 19, Al Park-road, Teignmouth. 
THE invention relates to boilers of the marine or Scotch type, 
in which the furnace gases are led from the combustion cham 
to the front of the boiler through one or wore horizontally dis- 
sed flues or provided in the water space above the 
urnaces and in which vertical water tubes connect the upper 
and lower parts of the flues. According to the invention, in 
order to improve the circulation of the water, some of the vertical 
tubes are of larger size and contain do pipes extending 
from near the water level to the crowns of the furnaces or nearly 


os 
. 





N9141532 





to the bottom of the boiler. The boiler shown, by way of 
example, comprises two furnaces and two bustion chambers. 
A is the shell of the boiler, B the furnaces, C the combustion 
chambers, D aré horizontal flues or -ways for the furnace 
yases extending from the combustion chamber to the smoke- 

x. Tubes E passing through the flues connect the top and 
bottom of the water space surrounding the flues. Downcomer 
tubes F F F F pass through the flues and lead from near the 
water level to the bottom of the boiler, to the crowns of the 
furnaces or to other parts.to assist the circulation. For the 
purpose of accommodating these downcomer tubes, some of the 
tubes E are of lar, size. Other downcomer tubes, such as 
GG, may be provided to improve the circulation of the water. 
—April 22nd, 1920. 





TURBINE MACHINERY. 


141,535. May 22nd, 1919.—Brape Srrierivc Ararum, The 
British Thomson-Houston Company, Limited, $3, Cannon- 
street, London, E.C. 4. 

The object of this device is to 
steam turbine in the event of t 
and casing becoming dangerously small. A piston and lever, 
A and B, are connected with the usual emergency or run-away 
valve, and an electric bell may be arranged, as shown, to ring 


and shut down a 
tween the rotor 


ive a warnin 
clearance 
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when the valve is closed. The piston is subject to the pressure of 
water in a pipe connected with the steam mains. The opposite 
side of the piston is connected with a series of button-like fittings 
CC, arranged in the clearance spaces of the turbine. If the 
rotor gets too close to the casing it quickly rubs away the button 
and, by releasing the pressure above the piston A, shuts down 
the machine.—April 22nd, 1920, 


SWITCHGEAR. 


141,121. January 6th, 1919.—Prorecrive Devices ror ALTER- 
NATING-CURRENT Execrric Distrisution Systems, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C., and E. B. Wedmore, 1, Sneath- 
avenue, Golder’s Green, N.W. 4. 

This invention relates to improvements in protective systems 
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in a more effective manner than has hitherto been possible 
In applying the invention to a three-phase cable, the three con- 
ductors A, B, C are surrounded by an iron core D in the form 
of a ring or cylinder. This core is shown continuous, but it 
may have air gaps symmetrically di with reference to the 
conductors. Fie core D gts with either a continuous 

inding, or a winding in the form of three separate coils E 
benno. Sa pte ve with relation to the conductors of the 
cable. This outer core D with its windings corresponds to a 
well-known design of core i transformer, which is 
sensitive to faults to earth and may be readily balanced to with- 
stand the currents flowing in sound sections of the system to 
faults to earth in another section. Within the core D is pro- 
vided a fixed star-s' or three-legged member F, the legs 
of which are lo respectively between the three-phase 
conductors, air gaps being left between the outer ends of the 
legs and the outer core D. The legs of the core F are provided 
with windings which will function to di t the section on 
short circuits occurring between phases. These windings may be 
connected in series and connected to the pilot wire system.— 
April 6th, 1920. 





INTERNAL COMBUSTION ENGINES. 


141,118. January 4th, 1919.—Barancine Recirrocarine 
Enerves, H. R. Ricardo, 21, Suffolk-street, Pall Mall, 
London, 8.W. 

According to this invention the balancing of engines with 
cranks set at 180 deg. is effected by one or more non-rotating 
balance weights A, A, and the weight or weights is, or are, 
vibrated about their mean position twice in every revolution 
of the crank shaft by one or more excentrics operating in com- 
bination with toggle motion. Thus one or more masses are 
oscillated or reciprocated by movement imparted to them 
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directly from the crank shaft through excentrics, the mass o 
masses being so positioned that their common centre of gravity 
lies on a line which passes through the centre of gravity of the 
wr a! reciprocating parts and of the crank shaft of the Pe 
referably two or @ multiple of two masses are used, and the 
masses forming each pair are caused to oscillate or reciprocate 
oppositely by means of toggle mechanism by one or 
more excentrics. By employing toggle mechanism it is possible 
to eliminate the horizontal component of the inertia forces set 
up by the movements of the balance weights.—April 16th, 1920. 


141,189. April 7th, 1919.—Pararrin Varortser, Commer- 
cial Cars, Limited, and E. W. Thomas, Biscot-road, Luton. 
This is a vaporiser of the form in which a portion of the fuel 
is burnt for the p of vaporising the main part. The oil 
is supplied through a float chamber A of the usual form, and 
to the jet B and the wick chamber C. A supply of air 

is drawn, through the flap valve D, into the wick chamber, and 
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there supports the combustion of part of the oil. The products 
of combustion pass, by the toa E, to the neighbourhood 
of the jet and by the opening F to the exterior of the vaporiser G 
These latter escape by the ports H. Baffles K K are arranged 
to intercept unvaporised oil, while air for the combustion of the 
resultant gas admitted at L.—April 15th, 1920. 


141,284. October 22nd, 1919.—Srartiva Hanptes, J. H. M 
Marriner, Earlseat, Scotstounhill, Glasgow. 
The shock given to the driver if, while he is “winding up 
ine backfires, is mitigated, according 


& motor-car ine, the engine ° 
to this patent, by the intervention of a fly-wheel and spring be- 
tween the starting handle and the engine shaft. ith the 
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result that a powerful braking effect is produced. As shown in 
Fig. 2, the same movement may be utilised to effect the dis- 
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connection between the starting handle and the fiy-wheel by 
the opening of a clutch.—April 15th, 1920. 


TRANSFORMERS. 


141,232. June 5th, 1919.—Euecrric TRANSFORMERS, Vickers 
Limited, Vickers House, Broadway, Westminster, and 

F. R. Baerlocher, 4, Arlington-road, West Ealing, Middlesex. 
This invention relates to electric transformers and more 
particularly to auto transformers, such as those which are used 
intermittently, as, for example, in starting alternating-current 
motors. Transformers as just referred to are only used for short 
periods, and therefore the power factor and electrical efficiency 
are not of great importance. On the other hand, cheap cost of 
production is very desirable. According to this invention, the 
transformer consists of a cylindrical or similar casting closed at 
each end with a central core joining the two ends, the winding 
being placed in the annular space surrounding the central core. 
The transformer may be constructed, so that the magnetic 
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circuit of the transformer comprises two similar castings, which 
are placed together so that cemtral stem portions of the castings 
form the central core around which the winding or windings are 
placed and parts extending from the remote ends of the central 
stems serve to complete the magnetic circuit. Alternatively, 
the transformer may comprise two similar cup-shaped parts 
having stems extending from the bases thereof, the two parts 
being bolted together so that the two stems form the aforesaid 
central core. The stems or central core may be in the form of 
hollow eylinders integral with the cup-shaped parts. According 
to this invention, therefore, the expensive laminated iron core 
usually employed is replaced by an ordinary cast iron core which 
can be easily and cheaply manufactured. One of the alternative 
forms of construction for a single-phase transformer is shown in 
Fig. 1. To provide a multiphase transformer—Fig. 2—two or 
more single-phase transformers can be grouped together.— 
April 15th, 1920. 


TELEGRAPHS AND TELEPHONES. 


141,190. April 10th, 1919.—Wiretess REcEIVING AND TRANS- 
MITTING Apparatus, J. E. Murray and J. Robinson, both 
of the Wireless Experimental Establishment, Biggin Hill, 
Kent. 

This invention relates to wireless transmitting and receiving 
apparatus, whereby the receiving station can determine its 
bearing relatively to the transmitting station, and more par- 
ticularly to receiving apparatus for use in conjunction with 
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transmitting systems in which the intensity of radiation is a 
maximum and minimum im directions which can ‘be ¢ 

according to a pre-arranged plan known to the receiver. The 
transmitting apparatus is of a known type, by which signals 


along defined directions. As shown in Fig. 1, the angle between 
each pair of aerials is the same, so that when transmission 
takes place from these eerials in turn, @ t recei ‘tation 
observes that the suctessive signals vary in strength. Tt will 
be noted that the minimum intensity is on one of the signals or 
between two tive signals, .This fact alone will g've an 
approximate idea of the bearing of the beacon or transmitting 
station. The object of the present invention is to determine 
with greater accuracy than is possible at present with this ty 





of apparatus the direction line of the receiving station. As 
shown in Fig. 2, the. receiving station consists.of any ordinary 
aerial A, with a two-way, switch B leading through two identical 


inductances C and D to earth. In place of a plain aerial, it will 
be understood that loop tion might be used. A couplin 
coil E is arranged symm between the inductances 

and D, and so as to give any tof coupling with © and D 
from zero up to maximum. A convenient arrangement is for 
the inductances C and D to be at right angles, and the coil E 
to be rotatable i between C and .D. From coil E 
connections are taken to a condenser F for tuning purposes and 
to a receiver or amplifier. The operator, heving letermined the 
direction lines of two signals which are of least intensity, 
these signals are equalised in intensity by the adjustment of an 
element in the ver, and the t of adjust t necessary 
to obtain equality ie Nerenged to give a measure of the differ. 
ences between the direction line of the receiver and the two direc - 
tions previously obtained.—April 15th, 1920, 








MOTOR CARS AND ROAD TRAFFIC. 


141,492. March 29th, 1919.—Epicyctic CHANGE-SPEED 
GEARING, Wolseley Motors, Limited, Adderley Park, 
Birmingham, and E. Reeve, Wolseley Motots, Limited. 

This invention relates to change-speed gearing of the epicyclic 
type, in»which the change of speed ratios is effected by electrical 
means, the gearing being more especially, but not exclusively, 
intended for use with motor vehicles. With this construction of 
gear the first speed is obtained by holding stationary the carrier 

A by excitation of the stationary field magnet B, which holds 

the brake ring G. . With the carrier A so held, power is trans- 

mitted from driving sun wheel D to the pimion E and its 
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planetary carrier F;‘the pinion E rolling inside the stationary 
ring G, and taking with it the carrier and consequently the driven 
shaft H. To obtain the second geared speed, the loose ring K 
carrying the third sun wheel L is held stati y by excitat 

of the electro-magnet M acting upon the brake ring N, so that 
the planetary pinion P rolls round the sun wheel, driving the 
outer ring R belonging to the driven shaft H. For the direct 
drive, the electro-magnetic brakes are all released and the 
mechanical clutch S brought into action. For the reverse drive, 
the electro-magnet T is excited, holding the carrier U stationary. 
It will be seen that except for the direct drive, all the s is are 
obtained by utilising only one brake at a time. Modifications 
of the design are given in the specification.—A pril 22nd, 1920. 





CRANES AND CONVEYORS. 


141,446. mbes, 5th, 1919.—Lurrinc Cranes, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and T. Souness, 

both of Elswick Works, Newcastle-upon-Tyne. 
This invention relates to luffing cranes and its object is to 
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provide improved mechanism whereby the load my be kept at 
@ constant Jove while the jib is being luffed in or out. A is the 
jib fulerummed at B to a structure C. Pivoted to the jib at D 
is a link E connected by the pivot pin F to a second link G 
pivoted to the structure C at a point H vertically above the ful- 
crum B, the lengths of the four lines B D, DF, F H and H B 
ing all equal. On_a pin lat the jib head are mounted two 
sheaves J J, and on the pin F are mounted ,two sheaves K K, 
the lines I F and BH produced meet at a point L. M isa 
ulley on a - N intersecting the line H L at.a point such that 

N is equal to about two-thirds of H L. The hoisting rope O 
is rove over one of the sheaves J, round one of the sheaves K, 
back round the other sheave J, over the other sheave K, over 
the sheave M, and thence passes to thé dram P, while Inffing 
rope Q passes from the jib head over a pulley Ron the structure 


Forthcoming Engagements, 


TO-DAY. 


Junior Instirurion or Enainerrs.-—-39, Victoria-street, 
Westminster, 8.W. 1. Social evening. 7.30 p.m. 


Royat Instrrorion or Great Brrrar.—Albemarle-street, 
Piccadilly, W.1. Discourse: “The Thermionic Valve in 
Wireless Telegraphy and Tel®phony,” by J. A. 
leming. 9% p.m. 


' SATURDAY, MAY 22np. 


InstiruTION oF Municipal anp County ENoINEERs.— 
Eastern district meeting. Assemble in Norwich Thorpe station 
yard. 11.30 a.m, 

TUESDAY, MAY 25rn. 


Roya Instirvtion or Great Brirarn.—-Albemarle-street, 
Piccadilly, W.1. “The Evolution of Large Bridge Construc- 
tion,” by Major C. E. Inglis. Lecture I. 3 p.m. 


WEDNESDAY, MAY 26rn. 


Royat Arronavticat Soctety.—Royal Society of Arts, 
John-street, Adelphi, W.C.2. Paper ,“Some Points of Im- 
ice in the Work of the Advisory Committee for Aero- 
nautics,”’ by Sir Richard Glazebrook. 8 p.m. 


THURSDAY, MAY 277s, 


Tae Concrete Instiruts,—Denison House, 206, Vauxhall 
Bridge-road, Westminster, 8.W.1. Annual general meeting. 
Paper, “The Mystery Port, Richborough,” by Major Halsted 
Best. Lantern. 7.30 p.m. 


FRIDAY, MAY 28ra. 
Royat Instirvution or Great Brrrary.—Albemarle-street, 
Piccadilly, W. 1. Discourse, ‘ Crystal Strueture,” by Professor 
W. L. Bragg. 9 p.m. 
Junior Instrrvtion or Enoinecrs —39, Victoria-street, 
Westminster, 8.W. 1. Lecturette, “‘ Two Years as an Engineer 
in the Grand Fleet,” by Mr. A. Arnold. 7.30 p.m, 


SATURDAY, MAY 29ra. 


InstiruTion oF LocomoTivE ENGINEERS.—Visit to South 
Metropolitan Gas Company's works, Greenwich. 2 p,m, 
INSTITUTION OF MUNICIPAL AND County ENGINEERS.—Visit 
to Hampton and Walton waterworks of the Metropolitan Water 
Board. Assemble at Clock Tower entrance to Hampton water- 
works, 10.45 a.m. Tickets for lunch and launch, 10s. Applica- 
tions to be made not later than Monday, May 24th. 


WEDNESDAY to SATURDAY, JUNE 2npv ro Oru. 


Soutu-Eastern Union oF Screntivic Socteties.—Town 
Hall, Eastbourne. Twenty-fifth annual yen, we 2.30 p.m., 
Wednesday ; 9.30 a.m., Thursday, Friday and Saturday. 


MONDAY, JUNE Tru. 


Royat Socrery or Arts.—John-etreet, Adelphi, W.C. 2. 
“ Aluminium and its Alloys,” by Dr. Walter Rosenhain. 
Lecture III. 8 p.m. 


THURSDAY, JUNE 10rs. 
Tse Instirvte of Mrrtats.—Institution of Mechanical 
Engineers, Storey’s Gate, St. James’ Park, S.W.1. Annual 
May Lecture, “The Recent in Thermo-electricity,” 
by Professor C. A. F. Benedicks. $ p.m. 


FRIDAY, JUNE lLIrs. 
INstTrruTiIoNn oF EvecrricaL Enaincers: Scorrisnh CenTre. 
— Summer outing, Visit to power-house of British Aluminium 
Company, Limited, at Kinlochleven, Argyllshire. 
FRIDAY to MONDAY, JUNE Larne. 


Keiontey AssociaTION or Enoingeers.—Newcastle-on- 
Tyne.—Excursion. Leave Keighley 4.45 p.m. train Friday. 


TUESDAY, JUNE 


Roya Arronavticar. Socrery.—Central Hall, Westminster, 
8.W. 1. Wilbur’ Wright Lecture, “ Naval Architecture in 
A ties,” by Ce der Hunsaker. 8 p.m. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Wer are asked to state that the name of Engine Patents, 
Limited, of 21, Suffolk-street, Pall Mall, 8.W. 1, has, by consent 
of the Board of Trade, been changed to Ricardo and Co., Engi- 
neers, Lim‘ted. : 


Messrs. Cuarntes P. SPARKS AND PARTNERS notify us that 
on and after May 28th, 1920, their address will be Blackfriars 
House, New Bridge-street, London, E.C. 4. Telephone Nos. 
4725 and 4726 Central. 


Tue Hicu Sreep Macutwwery Company, Limited, of Regent 
Works, Ponders End, N., has appointed the Advance Machinery 
Company, 41, Lower Mosley-strect, Manchester, its sole repre- 
sentative and selling agent for Lancashire and Cheshire. 


WE are asked to state that Mr. William Sharp has been 
appointed London district representative for Wright, Anderson 
and Co., Limited, construétional i 3s, of Gateshead-on- 
Tyne, his office being at present 2-3, West-street, Finsbury- 
cirews, E.C, 2. 

‘Tar Coventry Etecrricat ann EnGcinerrtnc Company, of 
23-24, Hertford-street, Coventry, inforins us that it has secured 
the Coventry agency for Wild-Barfield electric furnaces, and 
that it is having a furnace erected at the address named for 
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Tux Aircraft Disposal Com; y, Limited, which recently 

took over the whole of the carpies stock of aircraft material 
from H.M. Gover t that its sales department 
is now established at Regent House, Kingsway, London, W.C. 2, 
for the purpose of dealing with inquiries and orders. 
Mr, Wa. A. Mever, of 75, Southwark-street, London, 8.E. 1, 
informs us that he has been appointed sole distributing agent 
in the United Kingdom for the abrasive productions—grinding 
wheels, slips, blocks and other items of a like nature—of the 
Canadi ie Products, Limited, of Hamilton, Ontario. 


Ovr attention has been called to the fact that as a result 
of a typographical error we were led to announce in last week's 
issue that Buckley, Saunders and Co., Limited, 6, Old Queen- 
street, 8.W. 1, had secured the agency for South Africa for the 
Wild-Barfield electric furnaces. The statement should have 
read ‘South America ”’ and not *‘ South Africa.” The South 
African agency, we understand, is already heid by another firm. 











Coytracts.—Clayton and Shuttleworth, Limited, Lincoln, 





C, round a drum 8S. From other two drums S$ ‘the jib bal 
weight ropes pass over pulleys T to a counterweight U. The 





can be transmitted having a maximum and minimum intensity 


have an order from the London County Council— 
Tramways Department —for six 5-ton “ Clayton ” steam wagons 
with’ stan fixed bodies ard fitted with warping drums, 





result of this arrangement is that as the|jib is lu the. load 
travels in a substantially horizontal line-—-April 22nd, 1920. 


speed and mileage recorders, &c. 
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PUBLIC NOTICES 


ais A sistant Engineer Re- 





ED by the GOVERNMENT 

SIERRA LEONE for the PUBLIC 

WORKS DEPARTMENT, for two tours 

each of twelve months’ service, with possible per- 
manency, Salary £480-£30-£720 a year. Free single 
quarters and first-class Lover eth Liberal leave in 
England on fall salary. Candidates, preferably 30 to 


45, who have served their articles with a corporate 
member of the Inst. C.E., and after completion of 
articles have been engaged for at: least three years on 
constructional work of importance, and who have had 
sound practical vapetione on public works, roads 
and buildings, should spoly at baw in ge giving 
brief details of age and experien to the CROWN 
AGENTS FO ws THE GOLONIES. 4 "Millbank, 
Tondon, 8.W.1, quoting b hia § Leone at 
Candidates saaleee bave served in some branch of HM 
ees duringjthe late war, unless satisfactory reasong 
for not doing so can be furnished. 5239 


ssistant Engineer, 3rd 

GRADE Regu ED for the 

NIGERIAN GOVERNMENT RAILWAYS 

for two tours of twelve months’ service, 

with possible permanency. Salary £480-£30-£720 a 
year. Free single quarters and first-class passages. 

Liberal leave in England on full salary, Candidates, 

age 22-40, who have had experience as civil engineers 
on railway maintenance, should apply 

writing, giving brief details of age and ex 

the CROWN AGENTS FOR THE COLONIES 
Millbank, London, 8.W. 1, quotas M/Nigeria 9442. 
Candidates must have served in some branch of H.M. 

Forces during the late war, unless satisfactory reasons 
for not doing so can be furnished. 5320 


ab} Assistant Master, H.M. 


DOCKYARD SCHOOLS. 
APPLICANTS are INVITED for the 
POST of JUNIOR ASSISTANT MASTER 
in the above Schools. 
Candidates should possess a University Degree in 


Honours in Science or Engineering, or have equivalent 
qualifications, and should produce evidence of 
successful teaching ane eprepnn in laboratory work. 
They must be medically fit. 

subjects tout in the Schools are Mathe- 
matics, pope Mechanics, Magnetism and _ Elec- 
tricity, Heat, Steam, Metallurgy, Mechanical Draw- 
ing, and English. 

Salary scale, £180-£10-£240-£15-2450. 

There is @ war bonus varying from £153 17s. 6d. for 
the minimum point on the seale up to £251 7s. 6d. 
for the maximum. 

The selected candidate will be required to commence 
his duties about Ist August next, 
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The Willans Line. 

The Iron id’ Seat Institute. 
Commercial Axplicatian of Electrical Osmosis. 
Locomotive F ont.leie Experiencés, 
OR er en System. 


Some Railway Operating Problems. 


Electrical Transmission in Holland. 





A Large Broaching Machine. 





Awaiting a Railway Policy. 
A Concrete Machine Shop. 

















Applications should to 
THE SECRETARY OF THE ADMIRALTY (C.E.), 
Whitehall, 
5291 London, 8.W, 1, 
xecutive Engineers, PUBLIC NOTICES PUBLIC NOTICES 
t, REQUIRED by the GOVERNMENT 
ment, y. 
OF FHE GOLD COAST for two tours each Mie of Labour: In- a. R. 
of twelve months’ ve with possible permanency. pustEis L TRAINING DEPART- 
i lot eeapetres Eikeret aes te" euieen on tail orrisi eM MINISTRY OF MUNITION 
first-c. passages. eave in rag ios on s 
salary, Candidates, age 23-85. who practical | nen with Pgs A for ‘the ED from | By DIRECTION OF THE DISPOSAL BOARD 
and general experience as civil beers on roads,| posTs in Government Factories in (LANDS. NUILD GS AND FACTORIES SECTION). 
building, and other public aria ere apply at once conneetipn with the training of disabled ex-Service 
in writing, giving brief details and experience or. Sale by Private Treaty 
ete a Sat ait GOLONTES. 4 ms) MANAGER for’ Dundee Factory (approx. 400 : 
ale < Lata i Uke old Coss ). Candidates should have experience of manage- 
9340. Candidates ‘must have served in some branch | Ment; knowledge of either engineering or. building H. M. FACTORY AND 





of His Majesty's Forces. during the late war. unless 
Voremen of Works, Grade | ’ 
UIRED by the GOLD 


satisfactory reasons for net doing so can be ayeeet 
5321 
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Ww 
each of twelve months, wi permanency. 
Salary £440 per annum, rising to £500 by annual! incre- 
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ments of £12. Various articles of kit and motor cycle 
issued free. Free quarters passages. ve 
in England on full salary. Candidates, 23-45, 
who must have served in some branch of His lesty’s 


Forces during the late war, unless their reasons for 
not doing so ;are entirely, sa’ ry, should have 
served an apprenticeship as masons or bricklayer’ and 
ve experience in supervising Seeetrection of 
works, buildings.: &c:, and in keeping the Fe rmnannn 
accounts of stores, materials, and wages disbursed. 
together with experience in reinforced concrete work 
Apply at once, by letter, statin: pn gh eat full ru 
ticulars of yet ee to the 
THE COL porn ny ye Milfbank, Tesaous' 3. BW, 
315 


quoting M. 9362 
oreman of Works, Grade 


a EQUIRED by ‘the GOLD 


1 | ie 
Qoase ‘GOVE ENT for the PUBLIC 
WORKS 
each of 12 months, with 


bh doi patel for two tours 
possible permanency. Salary 

£440 per annum, rising to £500 a annual increments 
of £12. Various articles of kit and motor cycle issued 
free. Free single quarters and passages. Liberal leave 
in England on full salary. Candidates, 23-45, who 
must have served in some branch of His Majesty's 
Forces during the late war, unless Tr reasons for 
not doing so are entirely satisfactory, should have had 
experience in road eonstruction and’ maintenance and 
he ¢ apable of setting out, pohag mg and ees ae. 
Experience is also 
forced concrete 
Sainaia &e. 

Apply at once by letter, 
ticulars_of experience, t 
THE he Jar rao 4, Millbank, London, 
quoting M. 937 
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an equivalent exanifnation and who have a theircih 
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construction, preferably with actual in the 
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pplies 
mb) ASSISTANT MANAGER for Aberdeen F: 
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the DIVISIONAL DIRECTOR, 12, Buckingham- 
terrace, Edinburgh. 5262 
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MINISTRY OF MUNITIONS. 
DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTIO 


For Sale. by Public. Tender, 


OIL FUEL 
INSTALLATION. 


TENDERS are INVITED for the following :— 

ADMIRALTY OIL FUEL INSTALLATION, erected 
in a ap land adjacent to ra Dock, Hull, 
know Hedon-road Reservation. consisting — of 
STEEL TANK, soft, dia. by 30ft. deep, with C.I. 
pipe — from 5in. to 15in. dia., running under. or 
along the adjacent land and Raw The Pump-house, 
31ft. 6in. by: contain — Hay ward-Tyler 
yuanoe, ses each direct coupled to 


jon are pelaageean negotiat 0 with 
a a purchaser for a lease of the land on which 
Part of this, instalation stands (including tank, and 
| ome -house) for a i of 50° east teak with option of 
newal. fora further, 25 but. 

which Tun along jetty will Suite to be removed. ~ 
Dra and, speck pet be seen, neg he “ap 
Vis id. nd. Macht Secti ie Diepeaat 

0 aoe m pore ion 
Board(D BLE). Chatiug Cross Embankment Bulld- 


.C. 2. 
RS CLOSE on JUNE a, 1920. 
NOTE. ax, B particulars of o 
perty for Sale, See * SURP. 
pookstelle, or b 


Bee in Uni paya 
Petor. Pet Publicity, Ministry of apogee » a8 
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siving age‘and brief details of experience and ‘uoting |b 
LED TRADESMEN RE- 


M/C ‘eylon 9298, 
SKIL 
QUIRED. Pay 3s. to 5s. 6d. ~ Joinips, 


tising to 18s, per day: Age 18"t 
a 


for exiBervice men 18 to.88, limited pn ah 
Boys of good education (age 164 18) for training 


Y¥ ~~ 
* eration all 


Royal Air Forée, 


é con 
nce, *&e., ‘call 
R OF RECRUITIN 


Leariettasstreet, bi 


ri 





eae of Manchester. 


Council is about to make TWO APPOINT- 
pris iy 


DEMONS! ATO i EECA) aa 


The appointments ane for three years. 
mmence on October next. + et 
‘Applications should be sent, not Vater ¢ 
June, to the SECRETARY TO T aime de 


the duties | 


POWER-HOUSE, 


LANGWITH, 
DERBYSHIRE 


The property is specially suitable for a Chemical 

Works or for an Electrolytic —— OCess. 

The modern Power-house could be used as a Central 
Station for supplying Cristion ~~ projected collieries 
and factories in the district with electric power, one 


would be sold Separately. nd for works can 





particulars an ge 
application to the CONTROLLER, L ery and Factories 
Section, Char Cross B 


ie 


2 


fe 





Whom — particulars may be obtained. 


000 H.P. or 7400 K.W. 
The Gas Engines are aay by producer gas, arrange- 
ments for the supply of which from the adjoining 
works of the —— Bye-Products Co., might be 
made coma ea 
@ brief by rages a 
SITUATION.—About 8 m from “Mans field and 
ae 20° miles from Nottingham and 26 
mites Sh The from Lang- 
with Station (M.R.) is approximately 1200 
yards and from Langwith Junction (G.C.R.) 
about 2 miles 
AREA OF LAND.—12 acres 3 roods 26 poles. A 
further 10 acres at present held under the 
Defence of Realm Regulations can, if 
desired, be acquired under and subject to the 
provisions of the Defence of the. Realm 
(Acquisition of Land) Act, 1916 
CON o. —The buildings at this factory are 
if wy and are mostly of 
tructural steel and com- 
* The - buildings include a 
large Power-house, with gas-cleaning plant and 
water-cooling tower. The main factory consists 
ef North and South Blocks, with a range of 
towers, 70ft. high, having a large water tank on 
top, ny House, Tenn: i 
Pumping 


use, 
station. 1 Raepeie, ‘Unloading a: Laundry, 
Surgery, and many other small ngs. 
Total area of buildings. 
ve “iain: ‘water ewe he 3 er is 
n y papi ver Poulter 
LiGHrtINe "AND POWE OWER— Pilectriclty senerated in 
ae Hg Power. 
SIDINGS “Pate ate sidings are Iaid down and connect 
way. 


Mipand Ball 
obtained on 


The installation consists = oo Engines and Elec- 
tric Generators 





about 


ngs, 


NOTE.—For parti 
perty fer Sale, see 
bookstalls, or ys quarter: 


vat SF of Pu ty. inistry of ‘Munitions, wort 
Bett. Place, London, 8.W. 1. 








Wigan and. District Mining wid 
TECHNICAL COLLEGE. 
APPLICA are INVITED for the POST of 


Sal spose 0-2840 £450, with’ possible 
rates “baget og 
ex: oe initial salary. due —— will, be made 
ree 
we 54 had from * the 





PUBLIC NOTICES 
Municipal Technical 
COLL 


Principal : CROWTHER, B.Sc. 
pApPLications are INVITED for the’ _ on 


LECTURER in the Moprentonh Engineering Depart- 
ment. Commencing salary £300-£400, accord- 
— oe, by oc gpescnen sen experience. 


ASSISTANT. OO ROrURER. “in the Mechanical 
Engineering rtment. Commencing salary 
qualifications and 
experi: per annum. 
Partionlars and forms of application, to be returned 
as ~~ as possible, may be obtained from the 


Principal 
W. H. OSTLER, 
Secretary of Education. 
5053 


Halifax 


Maxi- 


West House, Halifax. 


Hts Institute, 
TIME NEERING 


WANTED. FULL - 
7a ACaee a MECHANICAL ENGINEERING. 
es September.—Applications, stati 
aee. qualifica: tions and experience. wit 
salary required, to the PRINCIPAL. 5231 





Preston. 





London County Council. 

There is a VACANCY for a VISITING 
TEACHER of STRUCTURAL STEEL V/ORK at the 
L.C.C, School of Building, Clapham, 8.W., for one 
evening attendance a week at a fee of 20s. an attend- 
ance (about 3 hours). Candidates must have prac- 
tical knowledge of the Design and Erection of all 
classes of Structural Steelwork in Buildings. Shop 
experience will be opines an advantage. 

There is Oe a VACANCY for a LECTURER in 
MECHANICS of BUILDING for one evening attend 
ance a week at a fee of 203. an attendance (about 
3 hours). Candidates must be well qualified in 
Building Construction and the Theory of Structures. 
Teaching experience is desirable. 

Preferei:e will given to those candidates who 
have served or attempted to serve with H.M. Forees. 
may obtained from the 
Education Offices, Victoria 


returned 


envelope necessary). 
Canvassing dis- 


11 a.m. on Friday, 4th June, 1920. 





qualifies. 
JAMES BIRD, 
5263 Clerk of the London County Council. 
The Technical College, Lough- 
BOROUGH 


Ht. preg s6 eS M.B.E., B. A.R.C.Se., 
C.E., D.iC., Principal. 

APPLICATIONS. are INVITED for "the POSITION 
LECTURER in the Department of Automobile 
Engineering. 

Applicants must possess a University Decree or its 
equivalent. 

Previous Teaching Experience in Automobile Engi- 
neering —_ t not essenti 

Commenc 5244 


encing salary £350 per annum. 
TENDE xt 
2-Ton TRUCK 


Specifications can be obtained on payment of a 
deposit of Two Guineas at the office of the Board’s 
Agents, Messrs. W. and A. McArthur, Ltd., 18/195 
Silk-street, Cripplegate, London, E.C. 2 

ders to W. and his " McARTHU IR, 
Ltd., not later than 31st July, 1920. 


A uckland Harbour Board, New 
ZEALAND. 

TENDERS are INVITED for the SUPPLY of 
THREE STEEL DUMB HOPPER BARGES, 3/400 
eubie yards capacity. 

pecifications can be obtained on payment of a 
deposit of Two Guineas at the office of the Board’s 
Agents, Messrs. W. and <A. McArthur, Ltd., 18719, 
Silk-street, Cripplegate, London, E.C 
Tenders. to r and A.  McARTHUR, 


each Messrs. W. 
Ltd., not hater” than 31st July, 1920. 





A vekland Harbour Board, 


ZEALAND. 
RS are INVITED for the SUPPLY 
CRANE. 











Reconstruction Reinforce- 


NT. 

ENGINEERS are ID to APPLY for a 
Tr RS of the WALKER-WESTON EIN 
po ren arp which offers scientific and Be. 

advantages over all existing types e Walker 
Weston System is used by the 1 Port of London 
Authority on its vast schemes of construction, with 
me rpg results. Agents wanted in several 
THE WALKER-WESTON co., Ltd. 
7. Wormwood-st — . 


London, E.C. 5027 





PUBLIC NOTICES (continued) 
Page II. 





SITUATIONS OPEN 
Pages Ill. and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &e., WANTED 
Page IV. 


FOR SALE, 
Pages VIII, CVIH., and CXI. 


AUCTIONS, 
Pages CVIL., CVHL, and CXIV. 


PREMISES TO LET OR WANTED 
PAGE CXI. 


WORK WANTED, Page CXI. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page V. 





For Advertisement Rates See 
Page 555, col. J. 


NUMERICAL INDEX TO ADVER- 








CIPAL, to to whom applications and_testimonia 
should be forwarded not later than June 21st. 527 


TISEMENTS, Page CXIII. 








THE ENGINBEK 





‘May 28, 1920 


© 
* hh a 











PUBLIO NOTICES 


—— 
PUBLIC NOTICNS 





Belfast and lil Down 


RAILW. 
TO + CONTRACTORS 
The Directors are TENDERS 
for the SUPPLY and a8 on ors STEEL WORK, 
&c., for the Renewal of Two Bridges at Belfast. 
Drawings, bilis of quantities, and form 
of Tender may be m the undersigned on pee: 
ment of Two. Guineas, which will be refunded 
receipt of a bona fide Tender, accompanied by the 


drawings. 
Ten » ‘delivered pu wd be supplied by 


ers, made oul oe 
Se eeehee. 
The Directors oo not ¢ bind ecaives to 


lowest or any Tender. 
H. E, MELLOR, 
Secretary 


Queen’s Quay 
Belfast 5107. 


Terminus, 
12th —s 1920. 
Bombay, Baroda, and Central |¢ 
The Directors are prep: 


INDIA RAILWAY COFa xy. 
ared to receive up 
on Friday, lith June (this date will be “strictly 
adhered to), cree for the Be LY of— 
1) STEEL MATERIAL, 
BEA RING BATES. 


‘ ) 
Tenders must ee 2 made on forms, copies of which, 
with n be t these offices on 








a! 
payment of 20s. cack (which will not be returned). 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
8. YOUNG, 
Secretary. 


8. G. 
Offices : 110, Bighopegate, 
London, E.C. 2. 
B.—On and ‘after the 10th June, the Company’s 
hi 


N. 
offices will be Mansion, 91, York-street, 
Westminster, 8.W 5292 


Borough of Wimbledon. 


ELECTRICITY DEPARTMENT. 
The Corporation of Wimbledon invite ames 
for the SUPPLY and ERECTION of 
wontionet PLANT at their Rlectedelty” Works, 
‘im bi 
Two BOILERS, with Mechanical Stokers, In- 
duced Draught Fan and Motor, Pipe Work, 
Steel Chimney, &c. 
Specification, with conditions ef contract and form 
of Tender, may be obtained from the undersigned. 
“ Dender for Steam 





before Noon on Saturday, the 12th day “ol 
June, 1920, 
The Corpo aren So not bind themeelves to accept 
ni 


the lowest or any ; 
H. TOMLINSON-LEE, 
Chief Electrical Engineer. 
Corporation Electricity Works, 
Durnsford-road, 
oe 8.W. 19, 
May 26th, 


Bristol Waterworks. 
CHEDDAR SUPPLY 

The Directors of the Bristol Waterworks Com 
are desirous to receive TENDERS for the LA G of 
bout 7$ Miles of 33in. a 3 Miles of 24in. diameter 
AST IRON SOCKET 


5312 





tal 





from the 
il Tramways, 





Spring 
15th 


received at the ‘Conk anti 
after Twelve Noon a on ‘Tuesday, 
wil be oneness. 


lowest or any rte tee 


ardens, S. 
June, 1920, 
The Counei 





4243 
County Council. 


London 
NDERS ry JuvEse for the ROADWORK 
= ee ar and and WLanristonoad, ff ro 
RECONSTRUCTION 


ackney, 

YS in 
Wn meg a es Burdett- 4 and West 
ndia Dock-road. of is about 
Bt les of single line. Certain cae works will 
also included. The contractor will bw to 
use the rails with their fastenings and the 
a for the various crossovers, &c., oats ~ the 

uneil 


f Tender and al — may 
tbe cpuncit's Ch 8 


Forms o} 

pe rt) tained from Spe 
Humphreys, 

Gardone S.W., upon payment to t 
Couneil of £5. This amount will be returned only if a 
bona fide Tender is submitted. hao particulars the 
work and the conditions of contract may be obtained 
at the County ore payment of this fee, 

Tenders must be on the official forms. No Tender 
received after 4 p.m. on _Monday, 2iet June, 
will be considered. radio uncil does not bind iteelt 
to accept any Tender 

ES BIRD, 


JAM 
5318 Clerk of the London County Council. 
Ligh Great Indian Peninsula 
RAILWAY COMPANY. 
Direetors are to receive TENDERS for 
the 3 SUPPLY of the following STORES, namely : 





ae 


cf Bing 








Spec F cages 
lees. 
1. LAMINATED SPRINGS, &c. ..... £: 
2. PLATE GLASS. Bc. ...--.ssdep002 10s. 
3. INDIA-RUBBER HOSE PIPES, 
Ste SO. hb casenh cases pcia> 7s. 6d. 
4. GALVANISED PU SaTED 
BEETS, &c......-.8-- 10s. 
5. SPRING ST! ay 10s, 
6. MOIST BLA PAINT . 16s. 
7. LEATHER HIDES, &c. .......... 108. 


Specifications and forms of Tender may be obtained 
at this office on payment of fee for the specifica- 
tion, which payment will not teturned, 

The fee should 





dd: to the undersigned, marked 
“* Tender for se Spriags, &c.."’ or, as the case 
ay be, not later than Eleven o’clack a.m. on Tues- 


1990, 
The Directors do aot bind themselves to accept the 
lowest or any Tende 
R. H. WALPOLE, 


Secretary. 
Copeeee: 8 Offices, 
8, Copthall-avenue, E.C. 2 
“London, 26th May, 1920. 5345 





The drawings and epenifiestion may be i and 
form of Tender may be obtained (on payment of Three 
Guineas returnable if a bona fide Tender be made) on 
apptication at the office pany at ‘Telephone 
avenue, Bristol, or at the office of Messrs. T. and 
Hawksley Civil neers, 62, . Broadway, West 
mins S.W.. on and after the 3ist day of May. 
Tenders must be delivered at 62 Broadway, West- 
minster, S.W. 1, at or before Twelve o’clock Noon on 
Friday, the Lith day of June, 1920. 

The Company do not pledge themselves to accept 
the lowest or other Tegges, 

(Signed) . A. D. ALEXANDER, 


Ty. 
5143 


Engi 


Bristol, 17th May, 1920. 


(Jorporation of Durban, Natal. 


The Corporation of Durban, Natal, is prepared 
to TENDERS for the SUPPLY and DE. 
LIVERY, f.o.b., of about. 540ft. of 16in. STRAIGH 
with Lugs, Ten Valves, and various Spedal 
Pipes and Bends. with Iron-sereening Chambers, in 





nm wi water 
by _ the Borough Engineer, Mr. E. F. Davis. ‘ 
The whole to be approved by the Representative 
Engineers, W. H. lord and Sen, Albion ‘Chambers, 
Nottingham, 


Specifications can be obtained from, and sealed and 
orsed Tenders must be - wunder- 


The lowest or any Tender will not necessarily be 
accepted. 
By Order, 
WEBSTER, STEEL and Co., 
. Bast et ly E.C., 
Agents to the Corporation. 


CONTRACTS, &c, 


Great Southern and Western 


ae ys ELAM). 

The Directors of the Great dente. and Western 
Railway Company are prepared to receive ALTER A: 
TIVE ERS for the SUPPLY ‘of under- 





TE. 
mentioned STORES for both. s six and Bay months, 
commencing ist July, 1 








No. of 
‘Form 
Glass and China Sun- o 
Hardware (Sundry)., 17 
| Incandescent Fittings 
fem GOB - §x> «sve e 
18 | India-rubber Goods . 94 
Ditto for 3 ..-. 184! Implements, Sundry 22 
Dittolfor,Water .... 26A/ Iron Tubes and Fit- 
Ditto for.Gas ..,... 268 | | eee 29 
78| Iron and Steel, Wire 30a 
Leather 12 
7a| Linen 
11 | Locks and Keys 
34 | Mats, Fibre 
7c | Moroccos 
9B; Nails 
9s} Plum 
| Rain- water Pipes and 
15} MOONES........ 25 
¥ | Ropes. Twine, and 
DT" Vie seesecce 
Cotton"Waste ...... 5A Sewer. Pipes, Plaster, 
Grucibles .......... ai | PEP A LS... 00 32 
Drysalteries ........ 3 | Shovels, wen &c, 214 
Cmery and Glass | Soft Goods ......... 8 
Cloth, &........ 28 | Sponge Cloths gop 
Files and Tool Steel 20 Signal Wire Pulleys 11 
Fire Bricks and Clay 33 | Screws and Split Pins 14 
Foundry Requisites . 42 Tin-plates ......... 22 
Galv. Sheets, Buc- pS err ee 1 
kets, &c. .....-. 23 BOB icr -ccocceee +0 5A 
Grates,’ Stoves, and | Waterproof Giothing 9B 
Fenders ¢ 5 
Grindstones 
Glass, . 30a 
Plate....o2+ 00000 308 





Forms of Tender can be obtained¥on payment of. 6d. 
each from the Stores Superintendent, General Stores 
Department, G.S. and W.R., Inchicore, Dublin. 
Applications for forms by post must be accompanied 
by postal order. Stamps cannot be accepted. All 
inquiries for information should be also directed to the 
Stores Superintendent. 

Patterns may be inspected at the General Stores 
Department %n and after the 28th inst., between the 
hours of 10 a.m. and 4 p.m, (except on Saturdays). 

Tenders must be enclosed in the special envelope 
supplied for the purpose with each schedule, and must 
be pested so as to be with the undersi ore 
10 a.m. on Wednesday, 9th June, 1920, 

a 2 eee we wilt not consider any Tender unless it 

hed o Company's form. and de not bind 
themselves to "annept the lomest or any Tender. 


Bi 
(Signed) ROBERT CRAWF, , Secretary. 
Kingsbridce*Terminus, Dobdiin, 

May. 1920. 6278 





Tottenham District Council. 
TO MANUFACTURERS OF 
STONEBREAKERS WITH ae APPA. 
BATUS AND TAR-SPRAYING MA 7 
Tottenham District oe nvite 
SUPPLY and DELI VERY. on their Cael 


Depot, Clyde-tead, 16, of a 
BREAKER with Screening Apparatus ; ; also a TAR 
seapacity about 150 gallons), with Spraying 


for 


Apparatus. 
Further particulars may be obtained from Captain 
BR.E., Engineer to the Council, 
Tottenham, ,¥.15. Tenders, endorsed 
SPER as the may be, must 
be dehvenss. to mé on ‘or Tabore ioon on Monday, 
May 3ist, 1920. 





REGINALD rh ” Sait LL.B.. 
Clerk and So! Magra Council, 
Town Hall, os 
y 2ist, 1920. 5276 
Stepney Un . Union. 
LESTRICUTY GENERATING PLANT 

The Guardians of the above-named Union have a 
SECOND-HAND E GENERATING SET 
FOR SALE. Now lying at iidren’s Homes at 


Ch 
Stifford, near Geare, Famer. » where it can be inspected 


between the and 4 p.m. aged for 
the above (‘‘ ex iomes**)” must be received by = at 
the Guardians’ Offices. Berg cures. Oe Stepney, Teg 
— than 10 a.m. on y, the path J 

is A. J. SMITH 

5827 pad Clerk. 





A art mY ng Distriet 
AA ta ARD Say 


WAGE DISPOSAL, WORKS 

abo mere. uncil is TENDE 

of 4300" Yards “ot 8TO. 

a IR SEWERS, varying in s 
pn } - =. a ag with Manholes and al 
PUMP for ~ ERECTION - 

PING. ‘TATION, HORTMUN TANKS, a. 
BEDS, HUMUS TANKS aad other § Fm 

Works at Westbury, Wilts 

auantities at the 
rd end 


of . We 
aca. Aiblon La . Notting! ae be 
copy plans and may also be seen 
at the Surveyor’s Offices, Tee institute, West- 
>a or t to the undersigned 
1926, orsedl *‘ Sewerace.’’ 


ae 7 
dets to be 
on or before 19th 

The eens do oy “pind ‘themselves to accept the 
lowest or an 
By os, 


J. GALLAWAY 
Clerk to the Council. 


Council O 
Wes! bu Wilts, 
“a _May, 1920. 
Liverpool Corporation Electric 


SUPPLY rd 


PLANT 

TWO 2000°K.W. DO Rie LOW Westinghouse- 
Parsons TURBO- NiTERNATORS RS, with Condensers, 
Air Pumps, and Gwynne Circulating rome. Steam 
pressure 180 Ib. per sq. in. r.p 

Each generator capable of giving "three. phase 
carrent at 6000 to 6600 volts between adjacent ¢on- 
ee at 5a periods per second, separate excitation 

at 460-480 ts. 

«ton for ‘the above plant, which must be removed 

te make room for machines of larger capacity, to be 
addressed to the Town Clerk, so as to be received by 
: not later than the first postal delivery on June 

1 endorsed “* Ten 


5309 





der for Turbo-Generatots.’ 
Mahe Corporation do not bind themselves to aceept 
the highest or any Tender. 
The plant may be seen running at the Power 
Station by appoimtment, and full pestictiare and 
may be d on ion to the 
on Electrical Engineer, 24, Hatton-Garden, Liver- 


EDWARD R. PICKMERE, 


Town Clerk. 
Municipal Buildings, 
Dale-street, Liverpool. 5295 


The. North- Eastern Railway 

'ANY have the following SECOND-HAND 

PLANT OR DISPOSAL, at gl Hydraulic Power 
Station at WEST HARTLEPO - 

A Steam-driven HYDRAUL iC. PUMPING F ENGINE, 

stlitable for 750 tb, per sq. in. hydfaulic pressure and 


1 ° sq. in. steam préasure. The engine is 
fitted with two cylinders, each 18in. 


diameter by 
24in. stroke, direct coupled to two ‘* Armstrong ”’ 
type Hydraulic Pressure Pumps, having rams 
a. 


4in. 
Gig, and plst pistons 5 ve 16in. di 
iron fly-wheels, one 


Tee cast. 
on each side’ of the Dedplate, and the steam cylinders 
are in the centre between the crank shaft and the 
pumps, the whole of the machine being mounted on a 
ive cast iron bedplate. The engine is complete 
suction vervah vermor and steam stop valve, 
the a = nyt ns = dia. and the delivery 
May ia. 

Raltway Fb will disconnect the pipes at 
bf ee setas below the engine-house floor level, and 
all p valves from this point to the engine 

will ~ bane ov = by the purchaser. The engine is in 








order 
5-Tons HYDRAULIC CRANE, made by _ Messrs. 
Tannett, Walker and Co, ving a wheelbase of 
jar, 24in. 1 gauge 13ft. 5in., height from centre of jib 
to rail jevel 53ft., and suitable for a 
hydraulic working pressure of 750 Ib 
erane is in fair condition, but is 
and some of the stays -_ probes. %.- crane is lying 
~y ‘No. 2 Sheer and 
is offered on the condition that it is  aanented where 
it stands and mynd purchaser toe Own expense. 
Ay & seen On Mr. 


above 
. Macalpine, Mechanical Engineer, si ydraulic Power 
“Middleton est Hart 
pained on application 
—. North. 


must returned 
ws aT 330 &.m. on Tuesday, 8th June. 
@ PLANT FOR 


SALE, 


The “Tpswich Corporation E Elec- 


TRIC SUPPLY D 





SHUNT- GENERA 
supplied in 1903 by the Electrical Com- 
pany. is @ spate armature for the two sets and 
& complete set of spare engine parts. The oe are 
arranged for wormens condensing or non condensi 
also FOR DISPOSAL a 
350 r.p.m. a Phe GuNERATOR for direet cow 


volts D.C. 
either end), 


460/620 volte as sbunt or) cannot be 


225 K.W. mg 300) 580 volts a6 
iy in 1004. 


mpany 
The whole of the above plant is in first-class 
condition and may be seen in operation in the power 
station. Offers invited. 5344 




















Splendid Manufacturing Opportunity. | 





ee 


975 deg. C. (1800 deg. F.). 


calorizing on a commercial scale. 


Enrope for final negotiations . 


me — 





A well-established American Corporation is ready to grant to responsible 
firms or individuals throughout the British Empire, sub-licenses for the 
' establishment of plants to carry on the Calorizing Process for the treatment 
| of metals by which oxidation is prevented at high temperatures up to 


Calorizing was discovered and developed by the General Electric Company. 
| The process causes an impregnation of the metal treated with aluminum, so 
that a homogeneous alloy is formed. You can calorize iron, steel, malleable, 
nickel, nickel-steel, copper, brass, bronze, etc., treating such articles as farnace 

Diesel engine valves, pyrometer tubes, carbonizing boxes, burners, 
vaporizers, coils, tubing, baffles, wire screen, saggers, bolts and pipe of all 
sizes, increasing the life at temperatures from ten to thitty times or more. 
Sub-licensees will be expected to establish a plant and develop the use of 


la writing, give in deind the character and extent of present business, bank 
references, and general information, Officials of this Company will visit 


DIAMOND POWER SPECIALTY COMPANY, 
Detroit, Michigan, U.S.A. 


District 
a fi 
EE WL pe ME 


be obtained 
Engineer. tha 






Sheerness pie 
oH Bra 


Co. of 
ppl neo the — and Chiet 
Connell 
sent in ag 


e, fora. P rovided, to 
Miele nett we t! — “sth: "=m une, 1920. 
The Council House, Sheerness 
19th May. ii 1920. 


Boru ugh of Crewe. 


ie Ve el SURVEYOnk’s 
jon are 
ert - © PEPROL ENG “ee which 


—/ thc 
to reevsive OF FERS 
+ F been removed 
from a Mark 4 tank. 
The 
undersign: 


may be inspected on application tu the 
Offers og reach the sygersiened by 9 a.m. 


day, the 14th June, 
L. 8T. G. WILKINSON, 
M.Sc., A.M. Inst. C.E. 
Borough Eugineer and Surveyor, 
Munleizel Buildings, Crewe, 
26th May, 1920. 


ham Urban District Council, 
The above Count REAUIEe the SERVICES of 
a MAN having ing know jedes of etrol EF 
Hae e PETR 
ane and SUPERI RINTEND and ASSIST 
in the E ‘ING of CESSPOOLS. Wages £1 per 
Apply, 


ae own a Ai stating age, present 
details of fence, and enclosing 

testimonials, to *t Surveyor, Mr. W, 

MENZIES, Englefield Green, Surrey. $318 


London County Council. 


ICAL ASST ANT, i's BRIGADE, 
APPLIGATION® are INVITED for APPOINTMENT 
in ee ory ment of the Chief Officer of the Fire 

-lassifed TRCHNICAL ASSISTANT 


5226 





on Mon. 


5828 








in the. Workshops Section. Candidates should have 

Engineering Kduecation (theore. 

tical), p training as Apprentice or Pupil in 

Engineeri: orkshops, and practical eerie in 
service wit ternal Combustion EF. 

The is — oh pre-war ¢o: ‘tions, and will 


envelope ey v. 





be to mporary additions on the Civil 
Service Scale, makin ~ total Gargertas yearly 
remuneration approximately £383 1 
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Locomotive Footplate Experiences. 
No. I. 


WuevEVER @ British railway company brings out 
a new type of locomotive, the engineering Press fills 
its columns with descriptions, specifications, drawings 
and photographs of it, Sout very little is heard of the 
actual work performed once the engine is put into 
service. 

The object of these articles is to give the public 
an insight into the working of the most modern 
locomotives owned by some of the larger British 
railways. With this object, we have obtained the 
permission of several railways to send an expert 
representative on _trips on the footplates of locomo- 
tives drawing various trains on different lines. This 
representative will describe the trips, deal with the 
work of the driver and fireman, and at the same time 
draw attention to any devices of interest on the 


engines. 





Great Eastern Ratiway, “ 1500” Crass. 


The 4-6-0 superheater engines of this class are 
the heaviest owned by the Great Eastern Railway 
Company. It possesses forty of them, built at its 
Stratford workshops. This class has proved so suc- 
cessful in practice that the company is building 
twenty more engines itself, and has placed an order 
for ten with W. Beardmore and Co., Limited. The first 
group of those made at Stratford are just being 
completed. 

The engine possesses an unusually large and com- 
fortable cab, which is so extended to the rear that 
ample protection is provided for the engine crew, 
even in the worst of weather. Seats run along each 
side, and on each side there are windows which can 
be opened in order to prevent the interior of the cab 
from being unbearably hot in summer. weather. 
As a rule, drivers sit down to their work, as they 
have a splendid view of the track even then, but 
some of them prefer to stand. The Great Eastern 
Railway Company does not adhere to the plan of 
some of the other railways of painting the driver’s 
names inside the cab. This practice is dying out now, 
as the present eight-hour day necessitates two sets 
of men working the same engine on the same day. 

This company always drives from the right-hand 
side of the cab; but the signals are not placed on 
the right-hand side of the permanent way. They are 
fixed on the left-hand side, except when owing’ to 
trees, buildings or cuttings, it is found desirable, in 
order fo secure a clear view, to place them on the 
right. With very few exceptions, all the signals on 
the run about to be described were easily seen, espe- 
cially the distant signals, which could all be dis- 
tinguished at a great range. 

A very interesting point about these engines is that 
th: reversing gear, sanding apparatus and water 
sedep are all worked by compressed air drawn from 
an additional air reservoir placed beneath the foot- 
plate and supplied by the Westinghouse brake pump. 
In addition to the power-reversing gear, there is also 
the ordinary screw reverse. Unfortunately, I did 
not see the water scoop at work, as the water troughs 
between London and Norwich were not in use on the 
day the trip was made. The sanding gear is operated 
by a lever, situated on the back plate on a level with 
the regulator and on the driver’s side, having only 
two positions—“ on” and “ off.”” By means of an 
ingenious double valve worked by the reversing lever, 
either the front or back sand pipes are brought into 
use, according to whether the engine is in fore or 
back gear. 

Another item of interest is the blast. pipe. It is 
fitted with a smaller pipe within the blast. nozzle 
proper. This inner pipe is controlled by a lever in the 
cab, whereby the fireman can sharpen his blast 
should his fire want stirring up or should he. be 
short of steam. The smaller blast pipe is also used 
periodically for lifting out the smoke-box ashes, 
and was so effectual on the trip which I made that 
there was barely a shovelful of ashes in the smoke-box 
when we examined it at the end of the trip. 


Lonpon To Ipswicu. 


The train I had the pleasure of travelling on on the 
down journey was the 10 a.m. ex Liverpool-street 
to Norwich. The booked and actual running times 
were as follows :— 


Booked time Actual time. 
a.m. a.m. 
Live l-street .. .. dep. 10.0 .. .. 10.0 
lf a6 me ocala 6s ee aoe: ft 10.15 
dep. 10.16 -. 10.16 
Chelmsford .. .. .. arr, 10.48 y 10.48 
dep. 10.50 .. 10.50 
Marka Tey... 3... . ae 1 . 1.11 
_ dep. 11.14 .. ILM 
Colchester Cn ae are 3 11.22 
dep. 11.28 > 11.28 
Ipswich .. ..... .. arr. 11.51 gs 1.52 
dep. 11.56 ‘ 11.56 
p.m. p-m. 
Stowmarket .. ... .. arr. 12.12 12.12 
: dep. 12.14 12.14 
PAS. Sei aS ehe ene Se 12.33 
9 dep. 12.38 12.38 
Forncett.. .. .. .. arr. 12.52 12.52 
dep. 12.54 .. 9 .. 12.58 
Trowee soe. Sasi CR (ARES feces 1.8 
dep. 1.10 1.10 


ath es ae A kk. hee 





The day Was ideal as regards wea' ther—dull, x no 
wind and with a perféetly dry rail. We left: Liverpool: 
street with ‘a load of thirteen ‘coaches, each 
weighing pe fag cove Fgh tigi ce oom 
excluding the weight of the passengers and baggage. 

The engine was No. 1513. As will be seen from the 
timings given above, we usually had plerity of time in 

hand. 


It is the general maxim that locomotives are driven 
on the reversing gear by notching up, the regulator 
being kept nearly fully open during the whole course 
of the run. My driver made no exeeption to this 
rule. His regulator handle, the ordinary upward 
type with a downward extension,’ is very con- 
veniently placed, The upper half is within easy 
reach of the left’ hand, and ‘there is rarely any 
need to use both hands to move it: When run- 
ning downhill the driver had his gear notched right 
up, ‘and, in order to economisé ‘steam, partially 
closed the regulator, leaving a light cushion of steam 
to work through the cylinders; otherwise ‘he kept 
steam full on from start to . Of course, an engine 
is always started in full’ gear to avoid placing undue 
stress on the motion, and it is not until a speed of 
about 10 miles per hour has been attained that the 
notching up process begins. 

The superheater automatically comes into action 
as soon as the regulator is opened, and the snifting 
valves, of which theré are two placed’ immediately 
behind the chimney, are heard to close. As soon as 
the regulator is shut thé snifting Valves open and a 
smell of hot oil immediately pervades the cab, giving 
the uninitiated the impression that one of the bearings 
has run hot. The smell is no doubt caused by the 
lubricant on the piston valves being vaporised ’ by 
the hot air drawn through the superheater, which is 
discharged through the blast pipe, and is blown 
back from the chimney. 

The fireman’s work on an express engine, especially 
if the train is heavy and the gradients are severe, is 
by no means light. He may have to fire at the rate 
of 50 1b. of coal per mile and at the same time he 
must keep the water at a high level in his gauge. 
Should he allow it to fall too low, he will, owing to 
the necessity of pumping cold water into the boiler, 
put his driver into difficulties through shortage of 
steam. The Great Eastern “1500” class engine, 
with its long fire-box and roomy cab, has a long dis- 
tance from the tender to the front of the fire-box, 
and to cope with the long throw the fireman is pro- 
vided with a long-handled shovel. The tender has a 
sloping coal space, and as the coal in front is shovelled 
on to the fire the jolting of the tender causes the coal 
at the rear to fall forward, thus obviating the necessity 
for the fireman to handle the coal twice. On this 
class of engine the company places the fire hole so 
that the bottom of it is only about 5in. above the 
level of the floor of the cab. 

When travelling, one of the injectors is kept work- 
ing most of the time. Only for very short intervals 
did the fireman shut it off. I noticed that the injector 
on the driver’s side was not brought into use at‘ all. 
Although the second injector is in reserve for use if 
the other one should fail to act, it is good practice 
to work it occasionally, as otherwise there is danger 
of the clack getting furred up and refusing to move. 
The front damper was kept open all the time we were 
running, the back damper remaining tightly closed. 
When the engine was running backwards to the shed, 
the front damper was closed-and the back damper 
opened. 

The firing was very frequent and quite few shovel- 
fuls were put on the fire at a time, the fireman alter- 
nately feeding: the front and rear of the fire-box. 
Going up the Brentwood Bank, when a large amount 
of steam was being used, he was firing at the rate of 
eight shovelfuls per minute, but near the end of the 
run the fire was allowed to fall quite low, to avoid 
excessive blowing off when the trip. was finished. 

The line, with the exception of the Bethnal Green 
Bank, is fairly flat until the Brentwood Bank is 
reached. This stretch is about 5 miles long, averaging 
1 in 100, with short lengths as steep as 1 in 77 and 
1 in 84. At the bottom of the bank I estimated our 
speed at 55 miles per hour, and by the time we had 
reached the top it had decreased to 30 miles per hour. 
Never once did the fireman let his gauge show less 
than 15 lb. below the blowing-off pressure of 180 Ib. 
The top of the bank being reached, we covered the 
10 miles between Shenfield and Chelmsford in 9} min. 
Leaving Chelmsford, the going was good until -we 
were approaching Kelvedon, where our speed: was 
checked by the distant signal, but on the driver 
whistling, we were given the “starter” before we 
came to a standstill, and in spite of the check 
to reach Marks Tey @ minute ahead of time. Col- 
chester was reached a minute ahead of time, and from 
there we had a clear road’ right through to Ipswich, 
at which station we changed engines, substituting 
No. 1520 for No. 1513, and dropped six coaches to 
form the 12.2 p.m., Ipswich to Yarmouth. 


Ipswich to Norwicx. 


There is nothing of exceptional interest between 
Ipswich and Norwich, except a bank two miles long 
on the far side of Haughley Junction, and with our 
light load we naturally had no difficulty in breasting 
it.g The section between Fi and Mellis is 
5} miles in length, and we covered it in 4} minutes. 
Nothing of nofe was encountered until after our 








arrival at Norwich, a minute al ahead “of time, where 


| w6é had’ two hours in which to get’ the engine ready for 


the return trip to Ipswich. 

Thé engine sheds at Norwich arein a very awkward 
position, being situated at the far side of the station, 
with the goods yard extending between them and the’ 
passenger platforms, and all operations in the yard have 
to cease while an engine is ing from one to the 
other. Our first business on arrival at the sheds was to 
turn the éngine round. This done, we proceeded to the 
coal siding, and having coaled and watered, we steamed 
over the pits in order to make a thorough examination 
of all the moving parts.’ The driver carefully looked 
at and oiled all the bearings, filled up the Wakefield 
mechanical ‘lubricator and the axle-boxes, and 
examined the brake pump. It is most essential that 
this examination be made very thoroughly. Should 
one small part be overlooked, that part is a potential 
source of trouble on the next trip. While the driver 
is carrying out his examination, the fireman is clean- 
ing his fire by removing all dirt and clinker, clearing 
the ashpan and removing all small ash from the smoke- 
box. Does he think that the engine has not been 
steaming as it should, he will also have to sweep out 
the tubes. 


Norwica To Lonpon. 


Machine and) men alike rested and primed for the 
return trip, we left the sheds and attached ourselves 
to the train which proved to be the 3.26 p.m. ex 
Norwich to: Liverpool-street. I again give the booked 
and actual running times.:— 


Booked time. Actual time. 
p-m. “mm. 
Norwich .. .. .. .. dep. 3.26 26 
TROWeR ks... 20! o¢ Me eee 3.29 
dep. 3.30 3.30, 
Forneett...  ..  .. -.. arr. 3.47 3.44 
dep. 3.49 3.47 
WG oi che jt onl eee 4.6 
dep. 4.6 4.8 
Stowmarket .: °. .. arr. 4.28 4.26. 
: ; dep. — 4.30 
BG 6d foae, > oa). fs emi eed 4.45 
= dep. 4.52 4.52 
Colchester -.. .. .. arr. 5.17 5.16 
dep. 5.22 5.22 
Chelmsford ..... .. arr. 5.50 5.50 
dep. 5.53 5.54 
Liverpool-street...... ..-arr. 6.32 6.35 


Our train, which was a light one, consisted of seven 
bogie and one six-wheeled coaches. It will be seen 
from the above times that with the exception of the 
arrivals at Diss and Liverpool-street, we were well 
ahead of time. At Tivetshall we were brought to a 
dead stop by signal for 3 min. I-could not discover 


the actual cause, but it was most probably due to 


our being there too soon. It was interesting to note 
that the driver was not idle during those 3 min. 
He seized the opportunity to make a hasty examina- 
tion of his motion and axle-boxes to ascertain that 
they. were not running hot, The 5} miles section 
between Mellis and Finningham was covered in 
exactly 5 min., as against 44 min. on the down 
journey. 

On arrival at Ipswich, we again changed engines, 
1514 being our new machine. Our train was also 
strengthened by the addition of two more bogie 
coaches. The run from Ipswich to Colchester was 
uneventful. Leaving Colchester the fireman noticed 
that. a eertain amount of elinker had formed in the 
fire, and in order. to fuse it and make it drop into the 
ashpan, he spread 4 shovelful of stones from a bucket- 
ful which he kept on the engine, over the burning 
coal. This remedy. was quite effectual. Going down 
the Brentwood Bank, and using very little steam, our 
speed. reached 82 miles per hour between Brentwood 
and. Romford, and 65 miles per hour from Romford 
to Ilford. After passing Ilford we slackened down to 
40 miles per hour until we were nearly brought to a 
standstill by signal at Stratford. Suburban traffic 
being at. its height at this time, we did not exceed 
35 miles per hour after leaving Stratford. At Bethnal 
Green we were again checked by signal and arrived 
at Liverpool-street 3 min. late. Our late arrival was 
entirely due to the signal checks at Stratford and 
Bethnal Green. ? & @ t= pd 

The run_ being over, the driver made another 
examination of his engine to discover if anything had 
run hot during the trip. «= « 

On arrival at the sheds the fire is again cleaned 
out and banked up, and the driver writes in the 
“shed book’. any repairs that are required before 
the engine makes another trip. These repairs are 
made by the shed fitters, and the shed staff prepares 
the engine for the morrow’s trip. The driver makes 
out his ticket, books off, and another day’s work is 
finished. K. C. 





The Willans Line. 
By ALEXANDER. JUDE. 


In the following article the consumption character- 
istic of the throttle-governed steam engine is discussed 
with particular reference to the steam turbine in its 
various forms. By the help of this characteristic the 
testing of turbines may be very considerably simpli- 
fied and shortened, in contrast with the orthodox and 
somewhat parrot-like. programme. Also by its help 
an estimate for a new proposal may be visualised and 
simplified, many extremely involved calculations and, 
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we may say, speculations as to the internal phenomena 
of the turbine being avoided and replaced by simple 
geometrical figures. For estimating, the one or two 
datum points for the figures naturally have to be 
calculated or ascertained from precedent, either in 
the text-book way or" by-the inscrutable and diverse 
ways which are peculiar to the technical anrnaton.> 





In the early days of the so-called high-speed engine 
it was shown by the late Mr. P. Willans that the total 
steam consumption of a throttle-governed engine 
plotted against load was a straight line. This 
characteristic line is known as the “ Willans line.” 
Moreover, the Willans line is straight whether the 
load be plotted on a brake horse-power basis or on a 
kilowatt basis, the generator losses also following 
practically a straight line law. The consumption is 
therefore removed from being proportional to the 
load by the no-load consumption. The equation to 
this line is— 

C =k x B.H.P. + no-load consumption. 

The long-time habit of stating the consumption of 
an engine at full, three-quarters, and half load as 
so many pounds of steam per brake horse-power has, 
as a matter of fact, produced quite a large measure of 
infringement of the Willans line principle, which 
would have been avoided by a reference to it and by 
more frequently taking no-load tests. The no-load 
test is clearly one of the most important ; but has it 
been perversely neglected so much because it is the 
least expensive ? For surely it is less costly to take 
@ test at any one substantial load and at no-load than 
to take full, three-quarter, and half load consump- 
tions. s 

The same characteristic has been proved beyond 
question to hold also for all throttle-governed turbines, 
and it is with a view to drawing attention to some of 
the problems of to-day involving a development of 
this characteristic that the present article is written. 

Mutltiple-valve Governing.—This type of governing 
is applicable only to impulse turbines and is practically 


no claim for an improved economy with multiple 
governing. In the second place, at the initial open- 
ing of any valve the nozzle stream is too weak to 
operate efficiently, and it is not until the pressure 
immediately behind the nozzle blade rises sufficiently 
to produce a workable head that the incoming nozzle 
arc is of any service. There is, therefore, an inefficient 
step in the proceedings, visualised by a step in the 
Willans chart. The step obviously is not vertical, 
but curved to the right, and merging into the straight 
Willans line as shown. sy Miedo 

Overload.—The same remarks apply to a by-pass 
overload on any turbine. If the by-pass were per- 
manently open the consumption would fall all the 
way down along some Willans line. The consumption 
line extended to by-pass overload is therefore not the 
conventionally assumed curve as—Fig. 2—abc, 
a’ b’e’, butabdec,a’b’d’c’, a 

Pass-out Turbine.—When no steam is being passed 
out. at an intermediate stage the only difference 
between this turbine and an ordinary turbine is that 
the pressure in the pass-out cell has to be kept con- 
stant at the pass-out pressure. The very best con- 
sumption that a pass-out turbine can achieve at any 
light load is therefore, other things being equal, 
greater than that of the ordinary turbine, because the 
high-pressure disc and blade friction is always greater. 
At full-up load it is the same, and except for an 
appreciable disparity in the size of the ultra pass-out 
stages and the corresponding stages in the ordinary 
turbine, whereby the efficiency. is an appreciable 
function of size—as in small turbines—the consump- 
tion at the same full-up load with no pass-out would 
be the same. That is, intFig. 3 point A would be 
common to both. Actually the factor of size does 
enter a little, and accordingly the starting point for 
the pass-out is a little higher at At. The ordinary 
consumption line then is A B. How much the no-load 
consumption of the pass-out turbine is greater than 
O B depends entirely upon the greater friction of the 
high-pressure stages, which again depends upon the 





serviceable only to those turbines having a “‘ Curtis ” 


size of the parts and the pass-out prossure. The 








For the sake .of concrete illustration figures are 
placed on the lines of the chart. The consumption 
for any pass-out condition can thus be readily found. 
For instance, at a load O H the total consumption is 
H M—14,700 lb.—for 10,000:1b. passing out. 

It does not follow that every pass-out scheme shall 
embrace the whole of the chart; in fact, it would 








hardly be feasible in many cases when matters come 
to the point of actual design. As a rule a good slice 
is taken off the top of the chart. 

Mized-pressure Turbine.—The chart for a mixed- 
pressure turbine is similar to that for the pass-out 
turbine, the expression “exhaust steam” being 
really ‘‘ pass-in’’ steam. Thus in Fig. 4 C E is the 
Willans line for all ‘‘ exhaust:steam ” and B A that for 
all ‘live steam.’ For a full-up load O X the total 
steam consumption for all exhaust steam is X C— 
40,000, say—but if only 20,000 lb. of exhaust steam 
is available the total steam required is 28,000 and the 
live steam make-up is 8000. Similarly, for a load O H 
and with 20,000lb. of exhaust available the total 
steam is H M, or 23,000 lb., the live make-up being the 
difference, 3000 Ib. 

The above geometrical solutions of an extremely 
involved problem of variation of internal efficiency 
may perhaps at first sight have the appearance of 
making a simple piece of geometry fit the case, true 
or not. It must, however, be very clearly understood 
that the Willans line has been proved to be impreg- 
nable, and with this fundamental truth the rest follows. 
In the early days of the turbine, before the writer 
himself realised this truth fully, he had occasion to 
make a very large number of detailed calculations of 
the values of mixed steam, and, in fact, discovered 
the elaboration of the Willans chart from this point of 
view—the contrary process to that described above. 
It may therefore be said that the geometrical can be 
substantiated by the analytical, given the necessary 
physical data and patience. 

The inviolability of the Willans principle provides 
very often a check on correction factors which may be 
selected more or less arbitrarily. It is a natural con- 




















































































































C C 
A" : 40008 
| 6, ry ~ lsoo00 P at 20000 _| ! 
= L =/S9) Cs D 
a Zz et Oil e: = a1 "a >< % A ext 
~ gs ~ s iy 
5 wiA S| [ag Ss of. i S YZ sag A 
~ Z Ae » | 
dl 5 2 Ls 7 - rt | r ; ern goa | 
Zz oie — ee 
oF | ws r E P “esta Oy 
e ye B= it | 
& por ut = : Jl | 
0 LOAD LOAD x Od PH K 0 H x 
Fig.1 Consumption of Turbihe.with Fig.2.Consumption of Turbine with LOAD ‘ - LOAD 
Nozzle Valves opening in sequence. bye-pass overload. Fig. 3. Steam Consumption of Pass-out Turbine. Fig. 4. Steam Consumption of Mixed-pressure 
Turbine, 
“THe Engineer” Swain Sc 


or “ compounded velocity ’ wheel for the first stage. 
Its chief examples are those made by the B.T.H. Com- 
pany and the A.E.G. Briefly, in these designs the 
full nozzle arc is fractionalised, each fraction being 
served by a separate and comparatively small throttle 
valve, so that the full steam chest pressure is nearly 
maintained at all loads above that corresponding to 
the first fraction ; the idea, of course, being that the 
full available head of steam shall be employed as 
much as possible, thus making the turbine more 
economical at partial loads than it would be if governed 
by a single large throttle valve. Such multiple 
throttle valves are usually known as “ nozzle valves.” 
There are numerous cases in which the nozzle arc is 
partially controlled by hand-operated valves—also 
ealled “nozzle valves”—the whole being over- 
ridden by the main throttle valve ; but the effect for 
the same proportion of the parts is the same if the 
valves be similarly manipulated. Now, the no-load 
consumption is practically the same whether there be 
any number of nozzle valves or none at all. The 
reason is that the first stage blade system works at 
its lowest efficiency, which is very bad in any case, 
and, the bulk of the other stages doing negative work, 
there is little to choose between one bad condition 
and another. Further, all consumptions have 4 
common origin at no-load no-speed. It has been the 
custom to state that the total consumption line in this 
case is a curve convex to the abscissa, Fig. 1. This 
statement is not correct. The true consumption line 
consists of a series of Willans lines, there being a step 
up at each valve‘opening.. For it is obvious that at 
any load throttle governing alone is taking place, and if 
the three, say, nozzle valves then open be kept open 
under]governor’ control down to no-load, or rather 
beyond no-load to the point of being quite shut—that 
is,{no-load, no-speed—the line would be a6 cd, and 
so on. |The difference between the no-load consump- 
tion¥for the two kinds of governing would be ec, 
which'is a very small and a hardly measurable amount 
in}practice, so that, as said above, the no-load con- 
sumption for any kind of governing is much the same. 
But it may not quite be seen why there should be a 
step. In the first place, if there is not, there can be 


STEAM CONSUMPTION CURVES 


extra friction is very approximately calculable by 
rules which have been given in the various text-books. 
Let us suppose it is equal to 40 kilowatts. Set off 
Od=40; then very approximately OB! = df. 
The line for no pass-out is now A! B}. 

If all steam is being passed out the only difference 
between the pass-out turbine and a plain back- 
pressure turbine arises from the friction of the low- 
pressure stages, which are working idly in a vacuum. 
Usually this is quite a small quantity ; but, whether 
large or small, the consumption X C is estimated in 
the ordinary way. Now, obviously if the high- 
pressure stages are full up with a quantity X A! they 
cannot pass @ quantity X C without some modifica- 
tion. In the case of a reaction turbine, therefore, the 
true full-up point A! is at some very much higher 
load OK where XA!= XC. But with a nozzle 
controlled impulse turbine the condition is met by 
opening @ correspondingly larger arc of nozzles, and 
so for the present discussion A! and C may be placed 
on the same ordinate. 

Now. if the whole of the steam be passed out from 
full load down to no-load, the nozzle valves for C all 
being open, the Willans line is some line C E, which has 
the same limit on the axis for all steam shut off as the 
no-pass-out line. The line is then C Ez, and OE is 
the no-load back-pressure consumption. But suppose 
now that at full-up load one-half the steam be 
out; then one-half does work according to X A! and 
the other half according to the difference between 
X Aland X C, and so the starting point is D, halfway 
between A! and C. Let the quantity of pass-out 
steam remain constant for partial loads, then, by the 
Willans law, the line through D must intersect the 
line Cx! at N,so that P N = half XC. From the 
geometry of the case it follows that D N is parallel to 
A! B!, and DN is the Willans line for the pass-out 
condition, such that an amount X R or PN passes 
out at any load down to O P. Below OP, of course, 
the required quantity cannot be passed out and the 
heating mains must be supplied with the difference 


from some other source. 


Similarly, all other pass-out Willans lines. are 








parallel to A! B}, 





tention that if the actual working steam conditions 
differ appreciably from the design conditions the 
efficiency of a turbine will alter appreciably. As a 
matter of fact, however, it does not do so except 
possibly near the extreme limits of possible efficiency, 
which design of to-day is rapidly approaching. A 
very wide diversity of the same net available head 
over & series of tests does actually yield a remarkable 
uniformity of efficiency. The efficiency will certainly 
tend to be higher with the superheat—not merely 
temperature—but not to a sufficient extent to destroy 
the sense of uniformity. In the regions of dry and 
wet initial steam the efficiency may appear to be 
anything, because the determination of the real 
quality of that steam is an extremely elusive and 
unsatisfactory process. 

Some disputants of the basis of correction consider 
that the proper upper pressure to take is the actual 
chest pressure when the other two variables are con- 
cerned, and similarly for temperature and vacuum. 
That this view is not correct should be obvious when 
it is realised that if the efficiency remain constant for 
a given head—as it does over a wide range of diversity 
—an alteration of head involves a corresponding 
alteration of load. The correction factor under such 
a method is therefore always unity. The salient 
property of the Willans line is that it takes into account 
the variation of efficiency from no-load to full-up load. 
It follows immediately that the proper bases of correc- 
tion, whether inclusive or single, are the design con- 
ditions, and, moreover, the same bases apply to all 
loads. 

Further, if, as said above, the efficiency at a given 
load is practically constant, no matter in what region 
the same available head may lie, it follows that there 
should be no arbitrariness in any correction factor 
taken either singly or together, and except for the 
interest afforded by inspection it is simpler to confine 
the correction to the omnibus calculation ; that is, 
the correction factor is the ratio of the actual head— 
from stop valve, not chest—to the design head, this 
ratio being applied to the total steam. Adopting this 
rational method, it will be found that test figures 





taken under diverse conditions correct to a common 
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Willans line with a conspicuous degree of accuracy. 
We are thus led to a consideration of the correction 
that should be made for an oscillating load, and par- 
ticularly for the following reason. It must be recog- 
nised that in the future, with the necessity for avoid- 
ing waste and the difficulty of providing large artificial 
loads, consumption tests on commercial load will be 
much more prevalent. Commercial loads, in the 
nature of things, are rarely steady. Opinions differ 
as to the tolerance that should be allowed for such a 
condition, and it must. be admitted that the data are 
rather intangible and very scanty. Recognising the 
Willans principle, however, it should not be difficult 
to solve the problem, for by it the correction factor 
should reduce a series of consumptions under varying 
amounts of load surge to their common straight line. 
Some tests made recently by Mr. E. M. Lacey on two 
3750-kilowatt units at Walsall on commercial load 
indicated, for the amounts of surge involved, a close 
approximation to the following expression— 


surge per cent.® 
50 


where “surge per cent.” is the difference between 
the average of the maxima and minima of the oscillat- 
ing load divided by the mean load, x 100. The 
maximum surge observed was about 9} per cent. and 
the minimum 2.1 to 3 per cent. It is obvious that 
this formula is only applicable to a limited amount 
of surge, possibly some 10 per cent., and as it certainly 
appeared to apply to the particular case cited, it seems 
probable that the true curve of correction, could it 
be ascertained, has an inflection and is asymptotic to 
some maximum value. 

There the writer must leave it for lack of data, but 
with the hope that other sources will in due course 
provide some of it. In the meantime the formula 
may serve as an agreeable basis for surges limited to, 
say, 5 per cent., beyond which a test should be con- 
sidered abortive. 


Correction per cent. = 








Iron and Steel Institute. 
No. II1.* 
ADJOURNED ANNUAL MEETING AT SHEFFIELD, 


THE adjourned annual meeting of the Iron and 
Steel Institute was held at the Applied Science 
Department of Sheffield University on May 14th, 
under the presidency of Dr. J. E. Stead. 


The first paper to be taken was one by Professor 
C. A. Edwards and A. L. Norbury on 


““Caromium STEELS: Errect or Heat TREATMENT 
on Exectrricat REsIstTIVvVITY.”’ 


With the aid of the general laws which were first laid down 
by Le Chatelier, it is possible to obtain very accurate information 
as to the structural constitution of a series of alloys from a study 
of their electrical resistance. It was with this in view that the 
investigation which is described in the present paper was under- 
taken. In the first place, it was hoped that an examination of 
the electrical properties of certain chromium steels, after they 
had been subjected to carefully chogen heat treatment, would 
throw additional light on the question of why some of these 
steels show a much greater facility to harden than others. As 
this investigation developed it became evident that a much more 
comprehensive view should be taken, and the observations have, 
therefore, been extended to all the steel samples—thirty-eight 
in number—which the authors could procure. 

The preparation of the test pieces 12cm. long and 1.1 cm. 
diameter is described, and full details are given of the methods 
adopted with the samples for quenching and tempering and 
determining their electrical resistances. 

During the experiments the electrical resistances were deter- 
mined for the samples: (a) in the annealed condition, (4) as 
air and water-quenched from different temperatures, (:) after 
tempering the various quenched specimens at progressively 
increasing temperatures, 

A number of extremely interesting curves are given illustrating 
the results obtained from the experiments which lead the authors 
to the following conclusions :— 

(1) In the annealed condition the effect of chromium is to 
raise the resistivity of iron by 3.75 microhms for each 1.0 per 
cent. in excess of 4.3 times the carbon content. 

(2) When carbon is present in the alloys the addition of 
chromium has little or no influence upon the resistivity until 
the amount of the latter element is increased to above 4.3 times 
the carbon content. From this it is concluded that within this 
range of composition virtually all the chromium is in combination 
with the carbon, and this carbide exists in the mass as isolated 
patches and the iron is practically pure. It is suggested that the 
carbide in question is FegC.CrgCy. 

(3) When the percentage chromium is in excess of 4.3 times 
the carbon a certain proportion of this excess remains in solution 
with the iron, and thereby raises the resistivity of the alloy. 
Some of the additional chromium enters into a new combination 
with the carbon. It has not been possible to make a definite 
deduction as to the chemical constitution of this second carbide, 
but itis thought to contain about 1.0 of carbon to about 10.9 
of chromium. This closely corresponds with the compound 
CrsC,, which has been isolated by Ruff and Foehr. 

(4) The quenching experiments indicate that there is some 
kind of critical range of temperature at about 1000 deg. Cent. 
Che maximum resistivity was not attained, even with water 
quenching, until the initial quenching temperature had exceeded 
1000 deg. Cent. This was very much the same as was found by 
McCance for carbon steels. 

(5) Air quenching did not produce quenching cracks in any 
of the stoels, although this method of treatment, as judged from 
resistivity determinations, appeared to be as effect ve as water 
quenching. Water quenching from all temperatures above 
00 deg. Cent. produced cracks in all steels with the exception 
of three samples. With these latter steels no cracks were formed 
with any conditions of quenching. 

(6) Tempering experiments indicate that there are two distinct 
temperature ranges at which the carbides fall out of solution. 
That which comes out of solution at the lower tange of tempera- 
ture may be ordinary iron carbide which is slightly modified by 
the knee of chromium. Whereas, that which is deposited at 
the higher temperature might be Cr3C, or Crs Cy. 
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(7) The deposition of the carbide at the higher temperature 
is accompanied by a remarkably large evolution of heat. This 
is so suddenly developed and the quantity 1s so great as to cause 
the temperature of some of the steels to be superheated more 
than 70 deg, Cent. when the temperature is raised to about 
600 deg. Cent. 

(8) So far as can be estimated from the results obtained in 
the present investigation, it would appear that the effect of 
chromium upon the resistivity of iron is to canse an increase of 
about 5.1 microhms per cubic centimetre for 1.0 per cent. held 
in solid solution. 


Opening the discussion, Dr. Andrew asked if they 
had the right to assume that the carbides exist in 
the quenched state in the same molecular forms in 
which they exist in the annealed state; while with 
regard to the valency of carbon, was it correct to 
assume that a carbon could combine with any number 
of atoms of any element ? Could they arrange their 
atomic proportions simply as they wished in their 
carbon steel ? 

Mr. J. H. S. Dickinson said Professor Edwards’ 
work with regard to the critical cooling velocities of 
steels very nearly confirmed some results of his own 
which he published in the spring of last year. The 
real use of chromium and nickel in steel was to get 
@ critical cooling velocity which would cover a fairly 
wide range, so that one could get similar hardening 
effects at different cooling velocities. 

Mr. Harry Brearley distrusted all chemical formulz 
relating to metallic compounds which were based 
on the analysis of residues. Nearly the whole of the 
compounds which had been isolated as residues and 
analysed in order to fix their chemical composition 
were unreliable, the one exception being the Fe,C 
compound. With regard to the critical rates of 
eooling of iron-carbon-chromium compounds, the 
effect of manganese had been entirely overlooked, and 
was very important. 

Mr. Russell, referring to the resistivity measure- 
ments of the tempered air-hardened chrome steels, 
feared that at 1300 deg. there would be found 
evidences of burning or incipient fusion. 

Dr. Hatfield was not prepared to accept either of 
the two explanations that had been offered as to the 
increased resistivity of chrome steels when quenched 
at gradually ascending temperatures. A more 
obvious explanation, to his mind, was that a steel 
containing .3 or .4 per cent. of carbon which, after 
cooling in the ordinary way, or even cooling in air 
or cooling in the furnace, would be found under the 
microscope to be practically a homogeneous, not & 
solid solution, but a decomposed solid solution ; 
call it sorbite or pearlite or what they liked, but there 
was no free ferrite there. Dr. Edwards would agree 
that .3 per cent. carbon was not thesaturation point for 
thatsteel ; andthat clearly, whether they saw the ferrite 
there or not, they might assume that it was there in 
a free state. With gradually ascending temperatures 
increasing hardness was got till 950 deg. Cent. was 
reached, and from that point to 1000 deg. Cent. one 
got a complete solid solution. They had converted 
the solid solution containing 0.3 per cent. carbon and 
its admixture with ferrite from the carbon-change 
point—820 deg.—in a way not observable under the 
microscope, into a complete solid solution. Then, on 
the other hand, if they took a very high carbon steel, 
the maximum resistivity at very high temperatures 
would be explained by the carbon of super-saturation 
going into solution. 

Dr. Thompson thought the claims brought forward 
by Professor Edwards and his collaborators were 
entirely justified. They appeared to prove beyond 
doubt that until one came to a chromium carbon 
ratio of 4.3 the whole of the chromium present 
was there as-a carbide. If that carbide was isolated 
from the solution it would have comparatively little 
influence on the resistivity, and the results, therefore, 
were in entire agreement with the conclusions which 
Professor Edwards had drawn. What exactly hap- 
pened after that ratio was reached was rather more 
difficult, to determine. It did appear that after the 
break a certain amount of chromium passed into 
solution, but a certain amount of chromium remained 
behind in the isolated form as a carbide. It was 
doubtful whether that carbide could possibly be the 
same as the earlier one, so that there did appear to 
be a fairly definite reason for believing that, at any 
rate, two carbides or double carbides of chromium 
and iron were present in these high chromium steels ; 
but whether the second carbide was Cr,C, was, of 
course, another matter, and was not so easy to decide 
from the curves. The only objection to the carbide 
Cr,C, was a purely chemical one. 

Dr. Desch shared Mr. Brearley’s distrust of chemical 
methods of attack ; but when one had a residue which 
was not merely constant in composition when attacked 
in one way, but which, when attacked by several 
different reagents, and taken fractionally, still always 
gave a constant result, there was, he thought, a 
theoretical reason for supposing that it represented 
a definite compound; but it was only under such 
conditions that that conclusion could be drawn. 
The resistivity work was also interesting, added 
Dr. Desch, but resistivity results were only perfectly 
satisfactory as long as one was dealing with homo- 
geneous solid solutions. When they came to the 
region in which there was more than one phase present 
the results were much more difficult to interpret, 
and he did not quite see how it would be possible 
to arrive at the formula of the second carbide, sup- 
posing that to be present, by resistivity results alone. 





As soon as they had a second phase the resistivity 


depended not alone on the chemical composition, 
but also on the arrangement of that phase, and it 
would make a considerable difference to the results 
whether they had the carbide segregated at the 
crystal boundaries, for example, or scattered through 
a homogeneous ground mass in the form of small 
granules. 

Professor Edwards, in the course of his reply, said 
he and his collaborators had not in their work dealt 
experimentally with the analysis of carbides. They 
had been making their observations in quite other 
directions. He did not believe that from the consti- 
tution of carbides in the annealed state they could 
state their constitution when the steels were raised 
above the carbide point. He agreed that it was 
dangerous to make conclusions from analyses, but 
they had been trying to attack the problem from as 
many points as possible; so far they had gone into 
only two stages, but the work was continuing. There 
was, he agreed, the risk of burning at 1300 deg., but in 
very few cases had they observed anything of the 
kind. He did not think the difficulty Dr. Desch cited 
was really a serious one. The arrangement of the 
carbides in chromium steels was of such a nature that 
he did not think they would interfere with the results 
which had been set forth in the paper. The carbides 
were in such extremely minute form that they never 
occurred at the crystal boundary, and the results 
were really linear so far as resistivity was concerned. 

Mr. J. H. G. Monypenny next presented a paper 
on 


“ THE StructTuRE or Some CHromium STEELS.’ 


The author’s work has shown that with chromium steels 

containing between 1.5 and 15 per cent. chromium :-— , 

(a) The effect of i ing ts of ch i on the 

roperties of steel is progressive; there do not appear to be 

uundaries which mark out ran of composition where the 

roperties change suddenly. P: ly the most abrupt change 
ag 9 pu artes : 











is in the production o on q ing from high tem- 
rat , the limiting ge ee rs giving this constituent 
being fairly sharply defined. No evidence has been obtained that 


chromium steels can be divided up into a number of areas of 
composition the properties of which differ from each other owing 
to the presence of different double carbides. 

(b) Part of the carbide forming the pearlite in the annealed 
or tempered condition does not dissolve at Ac!, but progressively 
during a considerable range of temperature above this point. 
While this behaviour suggests the presence of two distinct car- 
bides, no microscopic evidence has been obtained of the presence 
of different carbides in the annealed sainples. It is very probable 
that it is the solution of this carbide which gives rise to the very 
great increase in the hardening properties of chromium steels in 
the range in which it dissolves. however, the increase in 
hardening property continues after the carbide has all dissolved, 
it is probable that dissociation takes place in the dissolved 
carbide in a manner similar to that suggested by Edwards. 

(c) The rate of diffusion of carbides in chromium steei is 
much slower than in ordinary steel, and hence a much longer 
time is required to produce equilibrium at any given temperature 
than with steels free from chromium. 

(d) Chromium lowers the carbon content of the eutectoid 
point considerably. It also decreases the solubility of cementite 
in austenite. The approximate positi tectoid point 
and of the solubility curves of the carbide—under definite con- 
ditions of heating—have been out. 

(e) The properties of austenitic chromium steels are of great 
interest theoretically, since they afford proof that martensite 
is the first stage in the d positicn of austenit 

The author has not set out a theory of the constitution of 
chromium steels; in his opinion much more work is required 
in clearing up @ good many points before a satisfactory theory 
can be evolved. 








Dr. Hatfield did not agree with Mr. Monypenny 
on the question of the composition of the eutectoid 
with variable carbon and chromium content, as he 
believed that the steel, after equilibrium was obtained, 
would be found to be capable of holding more than 
.3 per cent. of carbon. 

Mr. Harry Brearley said one point brought out in 
Mr. Monypenny’s paper had a certain amount of 
commercial significance ; it was that when the free 
carbides in chromium steels—both the high chromium 
and the low chromium steels—were passing into 
solution they did so very slowly. That, he thought, ~ 
was the sort of evidence needed in order to form 
a@ very clear picture of why chromium steels were 
specially subject to surfusion. As the amount of free 
carbide went more and more into solution, so they 
got the surfusion phenomena more and more clearly 
expressed in the cooling curve, until ultimately, if 
they took the temperature of, say, 2 per cent. chro- 
mium steel high enough, they got it cooling down, 
with no evolution of heat in the cooling curve, and 
the material remained in the self-hardened condition. 

Dr. Thompson directed attention to points in which 
Mr. Monypenny was in agreement with Dr. Edwards, 
particularly in regard to the presence of the double 
carbides and the resistivity curves. 

Mr. C. W. Kayser said he had used many of the 
steels with a ratio of carbon to chromium of about 
one to six as turning tools or drawing dies, and it 
had been found that by tempering them at about 
500 deg. Cent. the cutting efficiency or the drawing 
efficiency had been very much increased. He re- 
garded the austenitic type of structure as absolutely 
ruinous in a chromium steel; he had always found 
the hardness increase steadily by tempering at 
successively high temperatures up to about 800 deg. 
Cent. 

Mr. Monypenny, in the course of his reply, said 
the whole idea one got after microscopic examination 
was that there must be two types of carbide existing 
in the same annealed steel. In the steels of high 
chromium content he had not been able to identify 
the separate carbides in sections under the microscope, 
but was still hoping todoso. He thought it extremely 
probable that there were two. With regard to Mr. 
Kayser’s remarks, he was not (quite ;certain} that 
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he was not referring to a pure chromium steel. He 
was rather surprised at any chromium steel retaining 
its hardness after tempering up to a temperature of 
625 deg. and 800 deg. He had never yet met a 
pure chromium steel, at any rate containing up to 
15 per cent. chromium, which was not very con- 
siderably tempered at just over 600 deg. In the 
austenitic type of steel the hardness fell very rapidly. 
The maximum hardness occurred at about 600 deg., 
and then fell very rapidly after that. 

Dr. J. H. Andrew presented a paper, of which he 
was the author in conjunction with Messrs. J. E. 
Rippon, C. P. Miller and A. Wragg, on 


“Tse Errect or Initia, TEMPERATURE UPON THE 
PuysicaL PR>)PERTIES OF STEEL.” 


The authors reach the following final conclusions :— 

(1) The effect of variation in initial temperature upon the 
position of the resulting transformation points in ecertam nickel 
chromium, and nickel-chromium steels has been determined. 

(2) Therma! dilatation, resistivity, and magnetic temperature 
determinations of all steels experimented with have been carried 
out. 

(3) The volume change at the normal transformation points, 
as shown by the dilatometer, has been found to be composed of 
two changes working in opposition—(a) allotrepic change, and 
(6) change due to carbide. The latter change in steels of high 
earbon content 1s not completed at the ferrite or carbide (SE) 
line, but continues to a temperature depending on its composi- 
tion, particularly carbon content, increasing with this. This 
quantity has been shown to be a measure of the molecular con- 
centration of the carbide in solution, and controls the temperature 
at which the allotropic transformation takes place. 

(4) Quenching merely stereotypes the condition of the carbide, 
which, in its turn, controls the hotmegie change. 

(5) This variation in the lecular cc tration is readily 
explained by the assumption that carbide dissociates at and 
above the te:nperature of the normal transformation point. 

(6) Nickel-chromium steels behave in much the same way as 
carbon steels, excepting that in the latter the time factor neces- 
sary to preduce the same changes in the carbide is of a much 
lower order. 

(7) Martensite has been shown to be the product formed when 
the allotropic change has been depressed by dissociated carbide, 
to a temperature at which the latter is able to exist as such in 
the alpha-iron formed. At the temperature of the normal trans- 
formation point martensite is not formed as an intermediate 
phase between austenite and pearlite. 

(8) When the molecul tration of the carbide is such 
that the allotropic change is depressed beiow atmospheric tein- 
perature the resulting. product will be austenite, i.¢., the iron is 
retained in the gamma state. 

(9) By tempering austenite in such a way that the carbide 
becomes partially associated the allotropic change is able to 
take place on re-cooling, forming martensite, thus explaining the 
ph o dary hardening. 

(10) Electrolytic separation of carbides in a nickel-chrome 
steel, in which the transforination has not occurred at the normal 
temperature—600 deg. Cent.—shows upon analysis a total 
absence of chromium. This is additional evidence that the 
abnormalities of nickel-chrome steel are due to iron carbide, 
rendered more stable by nickel and chromium, in solution in the 











iron. 

(11) Extensive tempering experiments have been carried ont— 
i.e., dilatation, resistivity, and magnetic—which enable the pro- 
portions of alpha and gamma iron in the quenched product of 
any steel to be determined. 

(12) It has been shown that in the carbon steels experimented 
with, quenched at 1000 deg. Cent., the iron in the product is in 
the alpha state. In alloy steels gamma iron is present in various 
proportions, particularly with high earbon content. In extreme 
cases alpha is entirely absent. 

Dr. Hatfield said that the view of the authors that 
martensite was a solid solution of dissociated carbide 
in alpha iron was extremely interesting, but contrary 
to the views held by many metallurgists. He did 
not like to accept the possibility of the solution of 
carbide in alpha iron. without very substantial 
evidence. The authors’ main claim, he took it, was 
that the solid solution had magnetic properties 
distinct from those of the so-called gamma iron. 
He thought they might take a broader view, and 
consider that, just as the magnetic properties of 
alpha iron might vary within the alpha range, so, if 
they trapped gamma iron in the cool, it did not follow 
that because it was non-magnetic at high temperatures 

_ it was non-magnetic at low temperatures. On the 
other hand, there was no doubt—and there he agreed 
with the authors—that martensite was a solid solution 
of carbide in iron—he thought in gamma iron—but, 
whether in gamma or in alpha, it was a solid solution 
of carbide in iron. 

Dr. Rogers asked whether the dissociation could be 
explained as being partially, at least, due to dis- 
sociation into elementary carbon or graphite? The 
most important practical conelusion which Dr. An- 
drew had come to was that they got no hardening 
in some of the steels until they had fallen below, say, 
150'deg. Cent. The exact position of that temperature 
depended, of course, upon the particular steel, and 
also upon the actual speed of cooling. In some cases 
the temperature might be actually below the atmo- 
spheric temperature. He could very strongly con- 
firm Dr. Andrew’s views in some cases, and he went on 
to give particulars of the results of a number of lathe 
tests bearing out his statement. 

Dr. McCance quite agreed with the statement that 
the carbide was in a state of enforced solution in 
a quenched steel in alpha iron. He thought that 
fact. was almost definitely certain. ‘There was no 
getting away from it that there were two varieties 
of iron. There was alpha iron, which was magnetic, 
and there was gamma iron, which could not, under 
any circumstances, be magnetic without undergoing 
a consid*rable volume change, and, when it became 

magnetie under those conditions, it changed to the 
alpha condition. On the question of carbide ex- 


pansion, Dr. Andrew put forward the hypothesis 
that the carbon during a certain range of temperature 
was dissociated ; but, until definite proof was forth- 
coming that in the quenched state, or on slight | pom 
tempering before re-combination could have taken’ 


place, two carbides were present, he thought this 
hypothesis must be held in abeyance. With regard 
to the effect of the gamma iron on the resistance, 
he pointed out that the resistance of mixtures of 
any two pure metals was always higher than the 
specific resistance of either of them singly. He 
believed that mixtures of gamma and alpha iron 
affected the specific resistance in the same way as if 
they were two different metals, and had a higher 
specific electrical resistance than either of them 
separately. 

Dr. Andrew, in reply, said Dr. McCance had fully 
answered Dr. Hatfield. Dr. Rogers had ¥ asked 
whether the dissociated products might be regarded 
as graphite and carbon, or iron and graphite, or iron 
and carbon. It did not occur to the authors that the 
dissociation might be into carbon or graphite, but all 
the evidence seemed to go strongly against that view, 
because the whole theory was based on the question 
of carbide concentration. If they had the carbon 
combined with a certain amount of iron, the greater 
the amount offcarbon, of course, the greater the 
concentration; in other words, the*carbide would 
be:more concentrated than in the case of free carbon. 
He was delighted with Dr. Rogers’ confirmation of 
the low point of 150 deg. Cent., which, the authors 
stated, brought about the hardening of steel. Dr. Mc- 
Cance had said that if they regarded iron carbide 
as dissociating they must regard it as dissociating 
into iron and carbon. But had it yet been definitely 
determined that iron carbide existed as Fe,C ? Was 
it not conceivable that it had a much higher molecular 
weight. than that ? That was the way the authors 
regarded it. The whole of this lowering really centred 
round the carbon concentration. 


Dr. F. Rogers then read a paper on 


‘““ BRITTLENESS IN NICKEL-CHROME AND OTHER 
STEELS.” 

At the previous meeting of the Institute a short paper was given 
stating conclusions drawn from some investigations into the 
eause of temper brittleness in nickel-chrome and other steels. 

As was pointed out at the time, the detailed data were not 
ready for presentation with the paper, and the object of the 
present paper is to give the complete details in the form of tables 
of analyses and test results, togethor with some heating and 


cooling curves. 
One of the most important conclusions expressed in the first 


paper may be re-stated as follows :—Nickel-chrome steels appear 
to be capable of developing higher impact values under correct 
treatment, and lower impact values under incorrect treatment, 
first, if the mode of manufacture has involved relatively intense 
hot working, and second, essentially after hardening treatinent. 
This generalisation is illustrated by examination of results given 
in the present paper. The expressions “ correct treatment ” 
and “incorrect treatment ’ here signify respectively quench- 
ing and slow cooling from the correct tempering temperature. 
Mr. Harry Brearley said he was not at all convinced 
that Dr. Rogers was on anything like the right lines. 
He could not agree that temper brittleness was more 
likely to be found in material which had been intensely 
hot worked. A larger percentage of casts that had 
not got temper brittleness were found in steels made 
in the electrical furnace than in steels made in the 
open-hearth furnace, and, generally speaking, steels 
in the electric furnace had been submitted, in the 
molten condition, to more intense heat than those in 
the open-hearth furnace. Dr. Rogers said they were 
not likely to meet with temper brittleness in large 
pieces. But it was exactly in large pieces that temper 
brittleness was met with. It was very much easier 
to develop it in small pieces, but that was not essen- 
tially due to the fact that the pieces were small, 
but to something entirely different. The difference 
was apparent only because of the nature of the test— 
the notched bar impact test—that they used to show 
that the material had got temper brittleness at all. 
Dr. J. H. 8. Dickinson also disagreed with Dr. 
Rogers’ theory, and strongly combated the statement 
that one was much more likely to get temper brittle- 
ness in small specimens than in large. He did not 
agree with the increased Brinell hardness number 
shown by Dr. Rogers to be obtained as a consequence 
of water quenching as opposed to slow quenching 
of the hardened bars. The differences given in 
Dr. Rogers’ own tables were not inconsiderable, and 
required explanation. He thought Dr. Rogers was, 
perhaps, on the track of something sound in referring 
to the effect of initial temperature in rolling or forging. 
He found sometimes that one large forging out of 
a cast would give temper brittleness much more 
readily—or, rather, it would give a tough condition 
much less readily—than other forgings from that 
cast; and when he had been able to find that he had 
generally found that there was some evidence that the 
forging temperature had been in some way abnormally 


Dr. W. H. Hatfield agreed with the remarks of the 
two previous speakers. He thought Dr. Rogers had 
not brought forward the evidence which was necessary 
to support his theory. Dr. Andrew had recently 
brought forward some very interesting data, in which 
he claimed that modifications in the content of 
phosphorus had a material influence upon the impact 
value of the material, and Dr. Hatfield suggested 
that this matter should be discussed. His—the 
speaker’s—explanation of temper brittleness was 
that, in quenching from the tempering temperature 
to obtain the notch-tough condition, they might 
possibly trap the material in what one might call 
a metastable condition from the crystalline stand- 
int 





Dr. Andrew gave some information as to his work 


on phosphorus steels; two series of which were 
experimented with. The first series contained ap- 
proximately 3} per cent, of nickel and .35 per cent. 
of carbon, and the manganese was approximately 
constant at about .45 per cent. The lowest phos- 
phorus was .018 and the highest .152. The other 
samples were nickel-chrome steels, with phosphorus 
ranging from .01 to .058. He and his collaborators 
had not come to any definite conclusions, but it 
certainly seemed as if the phosphorus content had 
an important bearing on impact brittleness. In the 
nickel steel series the impact value, after slow cooling, 
was 90 foot-pounds in the case of the low-phosphorus 
steel, and only 1 in the case of the .15 per cent. 
phosphorus steel. But with quenching from the 
tempering heat, instead of slow cooling, while the 
low phosphorus steel remained at 90, the highest 
phosphorus steel impact was raised to 87. When 
they got a difference like that, he thought it was time 
to look to the element concerned. 

Mr. J. H. G. Monypenny did not agree with 
Dr. Andrew’s suggestions. Quoting from the records 
of actual works tests, he said they showed that 
phosphorus had nothing to do with the matter. 
There was one point that he must mention—it was 
not usual to make steel containing .15 per cent. 
phosphorus. In all the results that he had got, he 
thought the highest phosphorus was .038 or .039. 
At any rate, from .01 up to .039 the evidence showed 
that phosphorus had absolutely no effect at all. 


Dr. Rogers, in a brief reply, said that although all 
the leading metallurgists of the district had disagreed 
with his conclusions, none of them had brought 
forward any heating-curve data. The results of the 
Brinell tests were simply stated as they were got. 
He had no doubt the differences were due to some 
difference between his treatment and that which 
some of the other speakers used. His paper was a 
pioneer one, and he did not think it would be useful 
for him to give full, elaborate details of the method 
used, though anybody who wished to have them 
would be supplied with them. 

Papers on ‘‘ The Effect of Various Elements on the 
Electrical Resistivity of Iron,’ by Mr, A. L. Norbury ; 
and “ The Structural Constitution, Hardening, and 
Tempering of High-speed Steel containing Chromium 
and Tungsten,’ by Messrs. Kotaro Honda and 
Takejiro Murakami, were taken as read. Abstracts 
of them are given below :— 


“ Tue Errect or VARIOUS ELEMENTS ON THE 
Evectricat Resistiviry oF [Ron,”’ 


Since 1902, when Benedicks put forward his well-known for 
mula for calculating the resistivity of a steel from its chemical 
composition, viz.: 

7.6 + 26.8 3 carbon (microhms per centimetre cube), 
a large amount of data has accumulated, which appears to 
indicate that the formula requires considerable modification. 
The present paper is an attempt to co-ordinate these recent 
data. The author in the first place gives a summary of most 
itinportant papers, up to and including that of Benedicks in 1902. 
The latter investigator put forward the suggestive hypothesis 
that equivalent quantities of foreign elements, dissolved in iron, 
cause the same increase in resistance. He measured the elec- 
trical resistivities of fourteen carbon steels in the annealed and 
quenched states. The influence of impurities, such as silicon and 
g was estimated on the above hypothesis, i.¢c., by 
expressing them in terms of carbon. The summated carbon values 
so obtained, when plotted azainst the resistivity values of the 
water -quenched steels, were found to lie on a straight line whose 
slope was 26.8 microhms per centimetre cube per | per cent. 
carbon. Thi: line, when extrapolated to 0.0 per cent. carbon, 
gave 7.6 microhms per centimetre cube as the resistivity of 
pure iron. 

The above results are expressed by Benedicks in the formula 
given above for calculating the resistivity of a steel from its 
chemical composition. The 26.8 value represents the increase 
in resistivity caused by the presence of 1 per cent. carbon in 
solution. Equivalent quantities of other elements going into 
solution are assumed to have the sa.ne effect. as carbon. The 
= carbon, therefore, represents the summated value of all the 
elements dissolved in the iron, ex in terms of carbon. 

The author then : to show that the method adopted 
by Benedick of plotting the resistivity values of quenched steels 
on a straight Ime and extrapolating to 7.6 microhms as the 
resistivity of pure iron caunot be considered as correct in view 
of the results obtamed by recent investigators. Recent deter- 
minations give 9.9 microhms per centimetre cube as the resis- 
tivity of pure iron at 20 deg., and there appears to be no reason 
for assuining that this value is far from correct. There follows 
an account of the results obtained by recent investigators show- 
ing the effect of various elements on the resistivity of iron. 
These elements include nitrogen, alurninium, silicon, phosphorus, 
vanadiuin, chromi manganese, nickel, cobalt, copper, 
molybdenum. and tungsten. 

The results—collected in a table—show that equi-atomic 

uantities of different elements dissolved in iron do not increase 
the electrical resistivity to exactly the same amount. The author 
puts forward the suggestion that a new factor depending on the 
electronic properties of the icular element in solution is 
determining the atomic resistivity increase in each case. This 
factor appears to be closely related to the difference between the 
di ition potentials of the solvent and solute. 








1tio’ 
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“ Nore ON THE STRUCTURAL CONSTITUTION, &C., OF 
HicH-sPEED STEEt.”’ 


This pa consists of an abstract from the thirty-second 
report ot the Tron and Stee! Research Institute of Japan. The 
authors have found that in an annealed state a high-speed stecl 
containing about 5 per cent. of chromium, 18 per cent. of tung- 
sten, and 0.6 per cent. of carbon consists of iron dissolving 
tungstide, free tungstide and carbides, CrgC and WC, in a free 
state. If the steel be heated above the AcI point the carbides 
dissolve in austenite, and further undergo the following change : 

2Cr,C = Cr,C, + 5Cr, 

owe! + 3Cr + 4Fe = 2Fe,W + CrsCy 
The higher the temperature the more these changes proceed 
from left to right ; but in the normal cooling from a high tem- 
perature the reverse change goos on slightly, and therefore at 
room temperature we have a steel containing the carbides, 
chromium, and tungstide, all in solid solution, that is, a hardened 
steel. The high-speed steel shows the lowering of the trans- 
formations during cooling from a sufficiently high temperature. 











The self-hardening is intimately related to the lowering ; the 
greater the lowering, the more the transformation is suppressed. 
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Hence we can study the self-hardening 
of the transformations. During h g stee 
i 8 its magnetisation by the separation of the carbides from 
the solid solution, that is, by tempering. Henee we can con- 
veniently study the degree of tempering by means of magnetic 
heating curves. The tempering of a hardened high-speed steel, 
the authors state, takes place in two steps, that is, at about 
400 deg. and above 709 deg. The self-hardening and the resist - 
tanee to tempering principally depend on the quantity of dis- 
solved CrsC, in iron containing chromium and tungstide ; and 
hence these properties increase with the contents of chromiuin 
and carbon conjointly, and also with the maximum temperature, 
or the rate of cooling.’ Tungsten in high-speed steels diminishes 
the maximum temperature at which, during cooling, the self- 
hardening property of the steels begins to take place. Tungsten 
exceeding 12 per cent. exists as fine globules of tungstide Fe,W, 
and these behave in too! stee! like saw teeth in increasing the 
cutting efficiency rather than intensifying its hardness. The 
fine globules of the tungstide are easily coloured brown to black 
by immersing the specimen in a cold alkaline solution of ferri- 
cyanide for ten to fifteen ds. The tungstide in high-s; 
steels segregates as a eutectic during cooling from the inelt. 
Tn a tool steel the globules of the tungstide must, however, be 
uniformly seattered over the whole mass. 

















The Commercial Application of 


Electrical Osmosis.* 


By J. S. HIGHFIELD, M. Inst. C.E., M.1.E.E. ; 
W. R. ORMANDY, D.Se. ; 
and D. NORTHALL-LAURIE, F.I.C. 


Tue term colloid is not easy of simple definition. For 
our present purpose a colloid may be regarded as matter 
in so fine a state of division that it tends, under favourable 
circumstances, where coalescence does not readily take 
place, to remain for some hours in suspension. 

The term osmosis appears to have been first used by 
Graham about 1854. He found that when a weak solution 
of sodium silicate was poured into excess of hydrochloric 
acid no precipitate was formed, whereas, if the sodium 
silicate solution was strong, a gelatinous precipitate of 
silica was obtained. 

When this clear solution was placed in a small dish 
made of parchment, and floating in water, the sodium 
chloride produced by the reaction passed through the pores 
of the parchment and, by frequent changes of the sur- 
rounding water, could be completely removed, leaving 
inside the dish the silicic acid, thus proving that it was 
not an ordinary solution. Graham called the silicic acid 
when in this condition a colloid. He termed the salts, &c., 
that passed through parchment crystalloids, and the 
separation of one from another dialysis. 

Picton and Linden found that matter in colloidal 
suspension, when subjected to direct current electricity 
of upwards of sixty volts between platinum electrodes 
tended, after a time, to collect either around the anode 
or cathode, leaving a clear space around the cathode or 
anode, respectively. This phenomenon is of general 
occurrence, and is known as electrical osmosis. The 
polarity of the particles depends not only upon the con- 
stitution of the particles, but on the nature and quantity 
of the electrolytes present, and also upon the composition 
of the medium in which they are suspended. Thus silicic 
acid is charged positively when in water and negatively 
when in turpentine. 

Generally the continual suspension of a colloid in a 
medium is possible only when the colloidal particles retain 
an electrical charge. The particles possessing the charges 
of the same sign repel each other, and so cannot coagulate 
together. They can be made to coalesce by subjecting 
them to an electric field by means of immersed electrodes, 
when they are attracted to the pole of sign opposite to 
their charge, and are so discharged ; this is the industrial 
method used in the purification of clay. They can also 
be made to coalesce by adding to the liquid an equal 
number of colloidal particles of opposite charge, when the 
two sets of particles mutually discharge one another. 
Thus the addition to a colloidal suspension of arsenic 
sulphide of a colloidal suspension of a basic material, 
such as ferric hydrate, causes the precipitation of the two 
colloids. 

The special application of these principles, to which we 
wish particularly to refer, is the purification of clay and 
similar materials. The commercial application of these 
phenomena to the purification of clay is due to the late 
Count Schwerin. He showed that the addition of small 
traces of alkali to a suspension of clay in water resulted 
in the suspension becoming highly mobile, the clay 
particles remaining for a long time in suspension, the 
pyrites, mica, free silica, and other impurities tending 
to fall through the suspension. There are, however, 
many disadvantages to the process. Thus certain fine 
impurities remain in suspension, and are carried down with 
the clay, so that only partial purification is attained. 
The physical state of the clay is entirely altered, and the 
clay is left in a form difficult to collect and dry. For these 
reasons the electrical method of purification was developed. 

If, in the prepared suspension, two electrodes are 
immersed, and @ difference of electrical potential be 
established between them, the clay particles move to 
the anode, where they discharge themselves and adhere 
as a coagulated mass, and the water is driven to the 
cathode, leaving the clay in a semi-dry state attached to 
the anode. The fine particles of silica, mica, pyrites, and 
other impurities either migrate to the cathode or are 
washed away by the water stream moving to the cathode. 

The osmotic treatment of clay leads to advantages 
having a direct and practical bearing upon industry. 
It is not realised sufficiently that the melting point of 
pure clay substance is higher than, that of any admixture 
of clay substance with silica, although it is commonly 
known that the other ingredients generally present in 
mined clay, such as pyrites, mica, felspar, and the like, 
are very active in reducing the melting point. The more 
finely divided the silica and other impurities, the more 
intense the action in bringing about the softening of the 
clay substance at high temperatures, for the fine state 
of division brings about a great area of active contact 
surface. . It is this fine material which cannot be removed 
by settling, and which the osmosis process successfully 

eliminates. The sintering or vitrifying temperature of 
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rapid contraction of the clay in firing ceases; above this 
point little contraction occurs. Sintering takes place in 
osmosed clays at lower, temperatures than in the 
raw clays; co uently goods made with osmosed 
clay can be finished at lower temperatures, resulting in 
a saving of fuel. The reduction of the sintering tem- 
perature, together with the higher melting point, enables 
articles to be made that show little further contraction 
after_burning. 

Many alluvial red-burning clays cannot be fired to 
vitrification because, before vitrification temperature 
is reached, the clay commences to blow. Many such 
clays, after the osmosis treatment, have a margin of from 
100 deg. Cent. to 200 deg. Cent. between the vitrifying 
temperature and the temperature at which decomposition 
starts. This enables vitrified bricks and’ vitrified roofing 
tiles to be made from a product which, without treatment, 
eould not be used for such purpese. In the manu- 
facture of porcelain and earthenware, osmosed clays yield 
whiter bodies or bodies freer from specks and stains. 
Osmosed fireclays are entirely free from pyrites, and goods 
i therefrom are not subject to green stains when 
glazed. 

The form given to the apparatus for the commercial 
purification of clay consists of a tank of suitable form, 
containing at the lower part two paddles, which serve 
to keep the suspension in agitation, and which direct it in 
a stream through the numerous small spaces in the cathode 
fixed immediately above, and which surrounds the lower 
half of the anode. The anode consists of a metal cylinder, 
revolving at a speed of about one revolution in three 
minutes, at a distance of about three-quarters of an inch 
from the cathode. A scraper removes the clay from the 
anode, whence it falls down a shute clear of the machine. 
The fresh clay suspension is fed into the lower part of the 
container, and the water effluent returned to be mixed 
with fresh clay. A machine with a cylinder 2ft. diameter 
and 5ft. long produces about 1000 tons of pure clay per 
annum. 

The clay in suspension, in passing through the laminated 
or perforated cathode, becomes negatively charged, and 
is immediately attracted to the anode cylinder, the water 
being driven towards the cathode. There is thus obtained 
a dry layer of clay on the anode cylinder and a watery 
zone of clay ion round the cathode. Fresh clay 
entering the machine encounters the watery zone on its 

to the anode, in which zone the electro-osmotically 
indifferent particles such as pyrites, mica, and quartz 
become freed from the clay and are washed away with the 
effluent from the machine. The effluent with these par- 
ticles also contains some clay. It is carried to a settling 
tank, where the impurities quickly settle out, and thence 
to a blunger, or other mixing ine, where it takes up 
fresh clay and returns again to the machine through one 
or more settling tanks. 

The clay leaves the machine in the form of a blanket 
from one-quarter to one-half of an inch in thickness, from 
which all the water has been driven except about 25 per 
cent., and in this form admits of ready drying when re- 
qui The process is extraordinarily flexible, and there- 
fore lends itself to the treatment of many varieties of 
clay from which many different products are obtained. 
The clay particles themselves vary greatly in fineness, 
and the very fine particles can be separated from the 
coarser. This exceedingly fine clay is useful for many 

, and doubtless many new applications for its 
use will arise. The finest particles of ball clay are almost 
jelly-like in fineness. 

Another application of electro-osmosis is the electro- 
osmotic filter press, which has been developed for the 
de-watering and purifying of many substances in a finely 
divided state. The press in its simplest form consists 
of a series of chambers into which the suspension is fed 
under a head of, say, 10ft., sufficient to ensure a rapid 
filling of the chambers. The chambers are closed on both 
sides by filter cloths in the ordinary way, but the cloths 
are held in position by perforated or grooved metal or 
carbon or other conducting plates, one of these plates 
forming a cathode and one an anode. An electrical pres- 
sure of 20 to 100 volts, depending on the substances to be 
filtered, is established between the plates, and the water 
is forced towards the cathode. In this press very fine 
materials can be de-watered, materials fine enough to 
choke the ordinary press. 








The International Railway 
Association. 


Tue Permanent Commission of the International Rail- 
way Association met in Brussels on March 20th last, 
under the presidency of Mr. V. Tondelier, President of the 
Board of Management of the Belgian State Railways. 

The general secretary, Mr. L. Weissenbruch, read his 
report on the activities of the Association since the month 
of August, 1914, and on the measures taken to safeguard 
its future during the hard times through which it has 

The following is a summary of the report :— 

In the days immediately following the occupation of 
Brussels, the staff of the secretary’s department of the 
Congress completed the September,number of the Bulletin, 
but the Germans would not allow the August number to be 
dispatched by post. The remaining.copies of these two 
numbers were sent to the railway administrations in 1919 
as souvenirs. 

From the month of October, 1914, the measures adopted 
by the Germans paralysed the activities of the Associa- 
tion. The eral secre first transferred his head- 
quarters to Holland and in April, 1915, to England. 

The Association of the Railway Congress was put into 
sequestration in accordance with the terms of the Belgian 
law of November, 1918, and was dissolved by order of the 
sequestrator in order to allow of its assets being liquidated. 
The position of affairs was communicated to the members 
of the Permanent. Commission by circular dated May 19th, 
1919. The Commission gave the department the necessary 
powers to allow of its acting in accordance with the 
views of the Committee, and the circular of June 19th was 
sent to all the administrations that were actualy members 





of the Association. This circular proposed that the Asso- 
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property by the lowerin a clay may be taken to be the temperature at which the ciation should be reconstituted on the same basis as 
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formerly under the title of the “ International Railway 
Association,” but that it should include only allied and 
neutral countries. 

On August 8th, 1919, a share of the funds proportional 
to the participation of the railway administrations of 
enemy countries was handed over to the sequestrator. 
The funds corresponding to the contribution of the Russian 
railway administrations were deposited with the Société 
Générale awaiting the end of the disturbed state through 
which that country is now passing. They are being dealt 
with in a special account. 

By reason of the war and for the whole duration of the 
German occupation, the treasurer of the Association, who 
had remained in Belgium, found it impossible to collect 
the subsidies and the subscriptions. But the general 
secretary, who was in Holland in 1915, and was then sent 
to Havre and later to England, was advised by the Belgian 
Government that a supporting Government wished to 
pay the subscription for which allowance had been made 
in its estimates. He therefore made arrangements for 
collecti the contributions of the Governments and 
ailwaiperion 1915-1916, after having consulted the members 
of the Committee who were residing outside the occupied 
part of Belgium, and got their consent. 

Mr. Braem, who was acting as the representative of the 
Belgian Ministry of Railways at the Hague Legation, 
put himself at the disposal of the General Secretary, and 
by performing the duties of deputy treasurer rendered 
great service to the Association. 

It goes without saying that nothing was received from 
administrations in enemy countries. Quite naturally 
also no demand was made on the railways of Belgium, 
Serbia, Luxemburg and the occupied part of France, 
which were no longer in possession of their lines, nor on 
the administrations of those railway systems in Italy, 
Brazil, &c., that have their registered offices in Belgium. 

The Committee of the English railways and the French 
companies made the request, before paying their ¢ontri- 
butions for 1915—1916, that no further eall should be made 
on them until the conclusion of Peace. That having been 

to, the next call was in respect of the financial 
year 1919-1920. 

The report coneludes with a statement of the arrange- 
ments made to safeguard the funds that were in Belgium 
and with details of the investment of moneys received 
abroad during the war and afterwards transferred to 
Belgium. 








SHAWINIGAN FALLS ELECTRIC POWER PLANT 


Tue township of Shawinigan Falls, Quebec, named 
after the famous waterfalls in the vicinity, promises to be 
one of the most important and thriving industrial centres 
of Canada. It owes its origin and development to the 
hydro-electric industries which have sprung up as a result 
of the abundant and cheap power provided by the Shawi- 
nigan Falls. These falls are on the St. Maurice River, 
about 22 miles north of its mouth and equidistant from 
Montreal and Quebec. The total estimated power is 
about 1,100,000 horse-power, of which about 320,000 
horse-power, or barely one-third, has yet been utilised. 
Dr. H. W. Matheson, general manager of the Canadian 
Electro Products Company, who read a paper on the 
Shawinigan industries in New York last month, stated 
that the power available there is cheaper than in-any other 
country of the world, not even excepting Norway. He 
claimed also that the locality is free from labour agitation 
and is well situated for export trade. 

As long ago as 1900 the Shawinigan Water and Power 
Company installed a plant for the development of 10,000 
horse-power, increasing to 60,000 in 1910 and 200,000 horse- 
power at present. Other plants have been installed at the 
Grand’ Mere and Gres Falls. Of the total power so far 
developed, about 130,000 horse-power is required by the 
chemical and electro-chemical industries, and the principal 
users are :—({1) The Northern Aluminium Company, pro- 
ducing 60 tons aluminium per day from Louisiana bauxite ; 
(2) the Belgo-Canadian Pulp and Paper Company, with 
an output of 100 tons chemical pulp and 90 tons paper 
per day; (3) the Canada Carbide Company, producing 
200 tons of ealcium carbide per day, the coke being obtained 
from the Montreal Heat, Light and Power Company ; 
(4) the Shawinigan Electro Metals Company, manufactur- 
ing magnesium and alloys ; (5) the Canadian Carborundum 
Company, chief of whose. products are carborundum, 
aloxite and ferro-silicon ; (6) the Canadian Ferro-Alloys 
Company; (7) the Canadian Electrode Company; and 
(8) the Canadian Electro Products Company. This last- 
named firm is engaged in the important manufacture of 
acetic acid and acetone from acetylenc, the acetylene 
being obtained from calcium carbide, which is very cheaply 
made in the locality. 











Rartway Sratistics.—The new railway statistics, published 
by his Majesty’s Stationery Office, for the four s ended 
February 29th, compared with the preceding four weeks, show 
that there was an increase in the tontiage conveyed and also in 
the average length of haul, the net ton-miles being 21,397,000, 
or 1.38 per cent. in excess of those of the preceding four weeks. 
The full effect of the increased rates which came into operation 
on January 15th was reflected in the receipts per ton-mile, which 
work out at 1.493d., oxcluding the cost of collection and delivery, 
as compared with 1.164d. for January. The average train load, 
wagon load and freight train miles per engine-hour for Great 
Britain all showed slight. decreases, but an improvement was 
indicated. in the coaching train miles per engine-hour. 

University CotiEcE ENGINEERING Funp.—His Royal 
Highness Prince Arthur of Connaught has received two important 
donations to the University College Engineering Fund from 
America, viz., £500 from Mr. J. Pierpont Morgan and £500 from 
Mr. E. R. Stettinius. Other donations received recently include : 
—£250, Gas Light and Coke Company ; £100, Mr. Percy Martin ; 
£50, Igranic Electric Company, Limited; and 5000f., Mr. C. P. 
Eugéne Schneider. Nalder Bros. and Thompson, Limited, have 
promised apparatus to the value of £50, The total of the Engi- 
neering Fund up to date amounts to £32,375. Further con- 
tributions are greatly needed in order to raise the Fund as quickly 
as possible to £70,000, in order that: the Committee may’ avail 
itself of the generous offer of a further donation of £10,000 by 
Lord Cowdray. Contributions to the Fund can be sent to 
H.R.H. Prince Arthur of Connaught at 42, Upper Grosvenor- 
street, W. 1, or to the’hon. treasurer, Sir Ernest Moir, at Uni- 
versity College. 
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There is one other limitation attached to the system | are aware, require, in addition to the ringing battery, 
Fig. 1 (@) as usually installed—its lack of secrecy— | a separate battery for each station. Coming now to 
A Secret Common Battery Inter- | and this, we believe, is one of the reasons why the | the eee ict aed in the new system, nay’ simple 
communication Telephone System. | system has not been adopted by the Post Office. It} form of instrument suitable for wall mounting is 

j | is possible for any station to switch into circuit and | shown in Fig. 3. It will be seen that in addition to the 
_ Broapry speaking, any telephone system is designed | overhear the conversation between stations already | selector switch the instrument is fitted with a switch 
for the purpose of “ intercommunication,” but special- | engaged with each other. It may be urged that | or key which has three positions. When the instru- 
ists confine the term to the system indicated in an | secrecy is often undesirable where it may lead to the | ment is used for calling this key is used in two of these 
elementary manner in Fig. 1 (a), which is suggestive | installation being used for other than business_pur- | positions, one for ringing and one, the normal position, 
of a ring circuit. Actually, the line belonging to any | poses, and apart from this objection in many cases for talking. There remains the third position of the 
one instrument is teed into each of the other instru- | complete privacy is unnecessary. There remain, ! key, which is used for answering a call. The diagram 














Fig.l. SKELETON DIAGRAMS OF CIRCUITS 
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FIG. 2—DIAGRAM OF CONNECTIONS 
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FIG. 3—THE SHRIVELL INTERCOMMUNICATING TELEPHONE 


——_ 


of connections of this wall type instrument are shown 
in Fig. 2 for the key 8 in its normal position, but the 
change produced by the two additional positions of 
the switch can be readily traced from*that diagram. 
The operation of the system can be followed by refer- 
ence to Fig. 4, in which the connections are shown 
for three stations, and in which it is assumed}that 
station No. 1 is calling station No. 3. In Figs. 2 and 4 
HL represents the home: line for each instrument, 
|S H. is the switch hook, B is a trembling bell, R and 
T R are the receiver and:transmitter,of,the telephone, 


ments at the various stations A, B,C, D, &c. There is | however, numerous instances where it is essential 
also the bell circuit. Each instrument is provided | and where the telephone is avoided if the risk of being 
with its own switchboard containing selector switches | overheard exists. The intercommunication system is 
used for calling only. To call D, A closes the D switch | so widely used in factories, offices, hotels, warehouses, 
on his switchboard, and the removal of the telephone | &c., that there must be considerable scope for a 
from the automatic switch hooks at the two stations | secret system among these numerous requirements. 
completes the necessary talking connections. The | We may now proceed to describe the secret central 
system is limited to about twenty lines, beyond which | battery intereommunication system devised by Mr. 
it becomes too cumbersome and is replaced by the! Shrivell. In this connection it has already been 
central switchboard installation indicated in Fig. 1 (6). | pointed out that with the ordinary intereommunica- 
Our present purpose is to discuss the possibilities, | tion system only one switch is operated to establish 
limitations, and scope for improvement in the system | 
Fig. 1 (a) with reference, in particular, to a new secret | 
system of this class which has been invented by Mr. | 
H. G. Shrivell, 4, Manthorp-road, Plumstead, S.E. | 
This purpose is facilitated by a further brief reference | 
to the system of Fig. 1 (6). 
In this system the telephones are connected to a | 
manually operated switchboard so that any two | HL 
stations may be connected together. A switchboard | 
operator is required, and this disadvantage of the 
scheme increases with the cost of labour. The system 
is, however, important in one other respect; it is 
installed by“the Post Office for external as well as 
internal communication. The Post Office does not 
undertake intereommunication systems of the class 
Fig. 1 (a), and as it is not permitted, so far as we are 
aware, in this country to connect a private system § 
to the public exchanges, this latter system is neces- j 
sarily limited to internal use only. When this system |, | 
is installed and outside communication is additionally 
required, either a Post Office calling cabinet, or where f 
there is a number of rooms to be served, a switch- Trea” Enannaan™ 
board with extension lines is required. The complete | 
system in the latter case resembles a combination of FIG. 4—CONNECTIONS OF 
diagrams (a) and (b), Fig. 1. It will be observed that 
while these requirements could be satisfied by the 
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THREE-STATION SHRIVELL INTERCOMMUNICATING TELEPHONE SYSTEM 





system Fig. 1 (a) alone, the addition of the system 
Fig. 1 (b) relieves the former system of all internal 
communication and so facilitates outside calls. The 
combination is therefore frequently an advisable if 
somewhat cumbersome expedient. It should be noted, 
however, that the complication of wiring, duplica- 
tion of instruments, &c., and attendance on the 
switchbéard for outside calls involved, could in many 
cases be avoided if the internal system were adapted 
to outside as well as inside use. This arrangement 





has been in use in America for some time past. 


In the present | T is a tatler or calling indicator, and LS is the line 
selector. 


@ connection between two stations. 
system and other secret systems there is a departure | 
from the practice. Two selector switches are used, In making a call on station No. 3, station No. 1 
the additional switch being operated by the called | moves his selector LS to the No. 3 position, and, 
station. This second switch increases what might | moving the key §S to the calling position C, rings the 
be termed the selectivity of the circuits and prevents | bell B at station No. 3. The bell circuit is from the 
a third station cutting in on two other engaged positive side of the battery, through tatler T, calling 
stations. Apart from this similarity, the present | connection C; and line selector LS of station No. 1, 
system differs from other secret systems to the extent | then through line 3 to the switch hook 8 H and bell B 
that it is,operated for both ringing and calling from | of station No. 3, and back to the negative side of the 
one common battery. Other systems, so far as we ' battery. The tatler T at station No. 1 indicates that 
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the bell is ringing by vibrating to the intermittent 
current in the bell circuit. The called station No. 3, 
upon receiving @ ring, removes the receiver from rest, 
throws the key 8S from the normal into the answering 
position, and rotates the line selector until, as is 


explained subsequently, it is locked in position on | 


line 1. It will be seen with tho assistance of the dia- 
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FIG. 5—TWO PAIRS OF STATIONS ENGAGED IN CONVERSATION 


gram Fig. 2 that the movement of the key at station 
No. 3 to the answering position connects the circuit 
at AA at that station in parallel with condenser K 
and through the two retardation coils RC to the 
battery. The complete connections and ringing 
cireuit for the two stations, which are indicated by the 
prominent lines in Fig. 4, have been still further 
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FIG. 6—ARRANGEMENT OF LINE-FINDER 


simplified in Fig. 5, which shows two pairs of stations 
simultaneously engaged in conversation. The circuits 
depend on the electrostatic capacity of the condensers 
K for transmission, while the retardation coils RC 
act as inductances and prevent any interference 


disc attached to the line selector, thus locking the 
| selector on the calling station as soon as the circuit 
| is closed. The instrument is automatically restored 
| to normal condition upon the receiver being replaced 
| on the switch hooks. The common battery may be 
| composed of primary or secondary cells, and the 
| system is designed to operate with any given voltage 
between 10 and 22 volts. 

The system described is not quite so simple to use 
as an ordinary intercommunication set, but auto- 
matic features can be introduced to eliminate this 
| slight disadvantage. In place of the manual line 
| selector used when.a call is received an automatic 

line finder has been devised, the electromagnetic coils 
| of the line finder being controlled by a relay, the 
windings of the latter acting as the retardation coils 
| RC previously discussed. The line finder is shown in 





spring contacts on the switch hooks come together, 
and through a relay change the connections to those 
required for answering, as already explained by the 
aid of the diagram Fig. 4. In this case, however, -the 
line finder for the called station is automatic, and with 
the lifting of the receiver this device rotates until the 
talking connection is completed. When the instru- 
ment is used for calling and one of the selector keys 
is operated, the circuit through the answering relay is 
broken and calling conditions only are applied. 

In view of our previous remarks with regard to 
external as well as internal communication, it is 
interesting to note that this particular instrument is 4 
combination. type adapted for use either direct on a 
public exchange connection or locally for secret inter- 
| communication work, or for both, as in the latter case 
| a public exchange connection can be extended to any 
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FIG. 9—COMBINATION INSTRUMENT WITH 
| 


| Fig. 6. The arm M vibrates similarly to the armature | 


| and hammer of an electric bell, and by means of the 
| pawls N, P and the ratchet wheel R rotates the line 
| selector in a series of steps. The battery required to 
work this automatic line finder is very small, and the 
average time for a complete revolution over a twenty- 





| line system is under three seconds. Upon a call being | 


received and the key 8 thrown to the answering posi- 
| tion a local circuit is completed through the operating 
| windings W of the line finder. The latter then causes 


| the selector to rotate until the circuit is completed | 


| with the calling station. Immediately this occurs 
| the retardation coils operating on the controlling 
| relay open the local battery circuit of the line finder. 
| The line finder can be seen in Figs. 7 and 9. 


between the two or more speaking circuits which! This table instrument embodies a further automatic 
may be interconnected through the battery. In a| feature which renders all received calls entirely auto- 





SELECTOR KEYS AND AUTOMATIC LINE-FINDER 


station on the intercommunication system. The 
connections of the complete instrument are shown in 
Fig. 8, where push button E connects to the exchange, 
| H holds the exchange, E L is the local and exchange 
connection, and R is the local reply key. The use of 
| central battery instruments enables the system to work 
in conjunction with a central battery exchange, but 
| with a slight modification it can be worked with a 
| magneto exchange. We understand that a trial set 
| of instruments worked in this manner has been in 
successful use for many months in a busy Govern- 
| ment building where secrecy is essential. By means 
of the installation calls have been received vid a 
public exchange and a private central battery 
| exchange and extended to various stations on the 
intercommunication system with privacy throughout. 
'In this way one telephone is made to serve several 
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FIG. 7—INTERIOR : OF COMBINATION INSTRUMENT 


simple type of instrument the coils R C can be used matic by the eliminating the necessity of moving 
as a Doll’s eye indicator to operate when a connection | any key on the instrument to the answering position. 
at the called station is complete. In the instrument | In this instrument the main key and selector switch 
we are describing the retardation coils are used to | of the instrument shown in Fig. 3 are replaced for 
control the movement’ of the selector switch. It | calling by a number of selector keys of the ringing and 
will be seen in Fig. 2 that the armature A is extended | speaking type. As regards answering, upon a call 
80 as to engage in various slots on the periphery of a! being received and the receiver lifted, two extra 
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FIG. 8—CONNECTIONS FOR EXTENSION FROM A PUBLIC EXCHANGE 


purposes, with very obvious advantages. In the pre- 
sent circumstances, however, the chief claim which 
can be advanced for the system from the user’s point 
of view is its secrecy for internal purptses, which, 
with the more elaborate type of instrument described, 
is obtained for practically the same manual operations 
as the ordinary intercommunication system, 
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THE ORGANISATION OF PAYMENT BY RESULTS 


Ix the third lecture of the course arranged by the 
Institute of Industrial Administration, given at the 
Central Hall, Westminster, on Thursday, May 20th, 1920, 
Mr. J. E. Powell, dealing with the initial considerations of 
workshop organisation as affecting “‘ Process Efficiency,” 
said that the attitude of employers towards organisation 
which sometimes obtained was a strong one; that in 
some quarters organisation was looked upon as being a 
matter of on-costs only rather than as being one of pro- 
duction, and that it was accordingly thought to be good 
business to keep on-costs down to the irreducible minimum, 
While it could be admitted that it was possible for organi- 
sation to be on too lavish a scale, that did not necessarily 
justify going to the opposite extreme. 

Organisation—its extent and design—must be the 
expression of individual works requirements. Certain 
principles might be generally applicable, but the works 
organisation could only be efficient if it produced the 
pieces to be manufactured in the required quality and at 
that rate and cost which would enable competition of 
any kind to be met successfully. 

Production would be greatest when the co-ordination 
of the various factors of workshop organisation was such 
as to enable the most efficient and continuous use to be 
made of the producing unit. To this end it was important 
that the plant should be kept in an efficient state of 
repair and that the nts for tool and drawing 
storage and supply should be such that delay on that 
account was practically eliminated. 

The lecturer then drew, attention to the vital importance 
of production regulation.’ While emphasising the need for 
material supply to be amply sufficient to enable convenient 
quantities to be worked upon, he called attention to the 
commercial and financial losses entailed by badly regulated 
production. Material which was not converted into sale- 
able product in a reasonable time caused financial wastage 
in the shape of capital lying idle, which was often 
aggravated by labour having been expended upon it. 
was, moreover, possible for individuals to be working 
efficiently at the jobs given them, and yet for the resulting 
effective output to be unsatisfactory through an unbalanced 
production. * 

It was pointed out that properly regulated production 
was necessary apart from the system of remuneration in 
use, but where the collective system of payment by results 
was contemplated, it was absolutely essential as a pre- 
liminary condition, A diagram was shown, illustrating 
the permanent burden that a badly founded collective 
system could have on future trading. 
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THE BRITISH NON-FERROUS MINING 
INDUSTRY. 


At the present moment three separate Government 
departments are concerned with mining within the 
British Isles, namely, the Home Office, the Mineral 
Resources Development Department, and she Geological 
Survey. Some time ago a Board of Trade departmental 
committee was appointed to inquire into and report upon 
the situation, with particular reference to the non-ferrous 
branches of the industry. The report of this committee 
was issued on Tuesday. The principal recommendation 
is that the various departmental duties relating to the 
mining of minerals other than coal should be entrusted 
to one central organisation. This organisation should 
become an individual section of the Mines Department 
if—as it is understood is the intention of the Government— 
such a department be formed. The committee considers 
that a nucleus for the proposed central organisation 
already exists in the shape of the Mineral Resources 
Development Department. This body was formed at 
the Ministry of Munitions during the war by Sir Lionel 
Phillips, and is now attached to the Board of Trade. 
It is proposed that it should be expanded and reorganised 
so as to place it on’ a permanent basis. The committee’s 
labours have been directed in general towards reviving the 
prosperity of the British non-ferrous mining industry. 
It believes that such prosperity may yet be restored, 
but it is of the opinion that revival will be unlikely without 
assistance from the State. It therefore recommends that 
the Government in approved cases should assist financially 
mining companies in difficult circumstances or about 
to undertake exploration or development work. It urges 
that the assistance granted should be liberal, for “ to 
undertake mining work with insufficient capital is a form 
of unsound finance from which non-ferrous mining has 
already suffered.” The policy advocated is the financing 
adequately of a limited number of approved undertakings 
rather than the advancirig of small sums for a large number 
of schemes. The committee further proposes that a 
Mines Tribunal on the lines adopted for the Railway and 
Canal Commission should be set up and given powers, 
when appealed to, to decide finally all matters in dispute 
regarding mineral leases, wayleaves, easements, barriers, 
encroachments, and so on. The committee does not favour 
the extension of the nationalisation of mineral rights 
as planned in the case of coal to the metalliferous mining 
industry. 








THE INDUSTRIAL LEAGUE AND COUNCIL. 


THE principal speakers at a dinner given by the Industrial 
League and Council in the Great Central Hotel on Wednes- 
day last were Sir Allan Smith, chairman of the Engineering 
Employers’ Federation, and Mr. H. Hutchinson, 
member of the Executive Committee of the Amalgamated 
Society of Engineers. The speeches were rather more 
blunt and precise than is usual at these dinners. Neither 
Sir Allan Smith nor Mr. Hutchinson was content with 
pleasant generalities which could be accepted with equal 
cordiality by all parties. Sir Allan was distinctly gloomy 
and full of warnings about the effects on the industries of 
the country of high wages and low outputs, whilst. Mr. 
Hutchinson did not appear to be the least bit disposed to 
encourage a change in the attitude of labour. He asserted 
that history showed that increased production did 








diminish ‘employment, whatever the economists might 
say, and he asserted that the employers had not treated 
labour with generosity. Both he and Sir Allan dwelt 
upon the Unemployment Bill, but took opposite views of 
its effects. Mr. Hutchinson thought that if labour were 
assured that in all circumstances it would be supported— 
whether it worked or not—then “* ca-canny’”’ would dis- 
appear. Sir Allan, on the other hand, thought that a 
beneficial change of the kind was problematical. Both, 
nevertheless, favoured the Bill, and both showed a pre- 
ference for the plan which provides that each industry 
shall look after its own unemployed. Mr. G. H. Roberts, 
speaking later, supported Sir Allan Smith in his call for 
greater output, and told the workers, of whom several 
hundreds were present, that hard work and some sacrifice 
was necessary to meet foreign competition. 

Mr. H. E. Blain made an excellent chairman. 








Letters to the Editor. 


(We do not hold I ponstbl wales pt 8 of our 








PISTON VALVES V. “D” VALVES. 


Sir,—Conservatism in science is justly termed contemptible. 
In engineering it is well nigh unpardonable. The engineer who 
tenaciously clings to old ideas is left to plough the lonely and 
sorrowful furrow. He joins the old guard in defence of lost 
causes and his elegy is a song without pity. On the other hand, 
in engineering, as in other things, the ever new is not always the 
perfect. The faddist and the extremist are to be avoided in 
this, as in other walks of life. At the imminent hazard, there- 
fore, of being stigmatised with Bourbonism, I venture to put 
forth a brief plea for the old ‘“‘D” valve as against the piston 
valve. It can hardly be maintained that the “D™ slide valve 
is yet quite out of date, when at the present moment thousands 
of road locomotives are being fitted with it. 

Superheated steam, with its corollary, forced mechanical 
lubrication, makes an insistent demand for the piston valve. 
Yet it has not been conclusively proved that the “D”’ valve is 
incapable of efficient forced lubrication. On the contrary, to my 
knowledge, this has been done with the most satisfactory results. 

In economy of structure the “D” valve is immeasurably 
superior to the piston valve. It is simplicity itself, and simplicity 
is the life-breath of great design. 

The piston valve steam chest requires liners, and this increases 
the original cost of patternmaking and casting. The valve itself, 
with its sleeves, caps, junk rings, and piston rings, is a highly 
complex and expensive unit. It is an old and true saying that 
wherever you have a piston ring you have trouble, for the perfect 
piston ring is not yet designed. 

To increase the number of sources of known trouble is to pursue 
a policy of fatuity. The present cult of the piston valve holds the 
field in railway locomotive practice, for many good reasons 
doubtless. In this connection to utter a single note of objection 
to it is like beating the air. There are other fields, however, 
notably that of the steam traction engine. 

I venture to assert that the piston valve is not an economical 
asset to the compound traction engine. By the very reason of 
its more delicate structure it is far more ptible of dis! 
than the older valve, and the bumping and jolting along the 
rough roads must play havoc with its adjustment. Renewals 
and repairs are more frequently needed and leakages more often 
apparent than in the case of the rail locomotive. Added to this 
is the higher initial cost of production, which must be borne in 
mind when considering the two valves as a business proposition. 
Thus the theoretical frictional and st ing advantages of the 
piston valve are neutralised in the hard practice of the road loco- 
motive. In conclusion, from the economic and also the efficiency 
point of view, there s still much to be said for the retention of the 
old steady, hard working, reliable “‘D ” slide valve. 

Lincoln, May 24th. H. L. Senior. 
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DORADA ROPEWAY. 


Srr,—With reference to the interesting and informative article 
in your issue of May l4th describing the above series ropeway 
for long-distance transport over rugged and mountainous 
country, I think most of your readers will be struck with the 
immense cost and difficulties in constructing 437 towers up to 
216ft. in height in a roadless country, over mountain peaks, 
and taking eight to fifteen days to cover a distance of 45} miles 
under bad weather conditions, to say nothing of the excavations 
on rocky land and masonry foundations required for the support 
of these high and heavy structures and cyclonic wind pressures. 

A most obvious question arises. Why cannot the ropes that 
are capable of horizontal deviation be made to follow the natural 
profile of the ground and eliminate these high and costly struc- 
tures ’ This improvement would reduce the necessary capital 
cost and time taken for construction approximately by one-half, 
and would immeasurably extend the utility of this form of transs 
port and develop the available agricultural and mineral resource- 
of the Empire and the world. 

It is along these lines that several ropeway engineers have 
been working during the past few years, and in view of advanced 
experiments with full-sized plants under daily and normal con- 
ditions of operation, the writer ventures to predict that the 
type of installation illustrated in your issue will at no very dis- 
tant date be superseded by more economical systems. 

With regard to the period taken to construct the first ten m‘les 
and the date of commencing construction as in October, 1913, the 
writer thinks you have made a clerical error, and from personal 
knowledge this should be antedated some six months, 

Arriat Ropeway TRANSPORTERS, Limited, 
J. K. Hoye. 
London, W.C. 2, May 25th. 





DEFENCE OF THE OPEN FIRE. 


Siz,—The communication in your issue of April 30th by Mr. 
Charles R. King is extremely interesting, although, of course, 
he cuts right across the controversial question concerning the 
relative values of radiant and convective heat. Some of the 
medical authorities are strongly against convective heat pro- 
duced by enclosed stoves, and have ascribed the prevalence of 
certain chest complaints on the Continent to the-use of these 
enclosed stoves. 

However, the subject is of such importance that all com- 





: munications on it must be welcomed, and I am only concerned 


to say that I can hardly think the writer has had practical 
experience of living in a room of the size which he describes 
throughout a cold season with the use of an electric radiator 
running fifteen hours a day and consuming during that time 
energy at the rate of 3} units per hour—the figure which he is 
apparently using for comparison. I think he would have found 
that the temperature produced would be very much higher 
than necessary and very much higher than that arising from the 
burning in a modern grate of coal at the rate of 2 lb. per hour, 
a figure which, I think, he is using. 

In some houses where electricity is used continuously for 
heating great success and economy have arisen from the use of 
thermostats designed to keep the temperature even at a pre- 
determined value, but varying the input of electricity in accord- 
ance with changes in outside temperature, opening and shutting 
of doors, &c. Much more economical results than those suggested 
have been obtained in this way. 

Twopence-halfpenny per unit should not be taken as a fair 
average of post-war charges for electrical energy for heating in 
this country to-day. In some of the largest and most important 
districts the rates charged are less than half that amount. 

London, May 20th. JW. B. 


THE PRICE OF COPPER TUBES. 


Sir,—In your issue of last week, in an article from your Man- 
hester correspondent, I notice a criticism on the prices which are 
being charged for brass and copper tubes, more especially in the 
case of brass condenser tubes, where it is stated that the price is 
ls. 9}d. per pound, or nearly £200 per ton. 

It is self-evident to anybody having knowledge of the manu- 
facture of tubes that your correspondent is not equally well 
informed. 

The profit on brass condenser tubes to-day might be estimated 
at 4 per cent., which, in these days of profiteering, is not, I think, 
extravagant. 

The cost of manufacturing brass condenser tubes to-day 
amounts to about £90 per ton, taking into consideration the 
increased cost of fuel and the enormous increase in wages which 
has taken place in the last five years. It may be of interest to 
your correspondent to know that in course of manufacture a 
condenser tube goes through some forty processes and loses a 
very large proportion of its original weight before it is completed. 
The same thing applies in a lesser degree to the other classes of 
non-ferrous tubes, and I do not think a paper of your standing 
should commit itself to publishing figures and statements detri- 
mental to a very large percentage of British trade without proper 
confirmation of those figures, and without at least some inquiry 
amongst those who are able to give them: 

Birmingham. May 26th. Geparp A. MuntTz. 

[We quote our correspondent’s words: “ With regard to the 
prices of manufactured copper, these remain extravagant.” It 
is to the last word. or so we presume, that Sir Gerard Muntz 
takes exception, for he does not say that our correspondent has 
given a false figure. Extravagant clearly means that prices 
are very high. Can anyone deny that they are 1—Ep. Tue E.} 








COST OF LIVING IN JAPAN. 


Sir,—Noticing a query in a recent issue of Tae ENGINEER re 
salaries in India, I think the following particulars about Japan 
may be of enough interest to insert in your journal. 

I would not advise any engineer to come to Japan for less 
than, if married, yen 700 per month (£70), and if single not less 
than yen 550 per month (£55), as practically everything here has 
advanced at least 200 per cent. since 1914 and is still increasing. 
The above may seem a large t to an engi receiving 
£5 to £10 per week in England, but I can assure you that this 
sum is none too much in order to enable one to live decently. 
Waiting lists are in full fashion here for houses. and a Japanese 
style house, suitable for a foreigner, costs from yen 80 
per month (£8), and foreign-style houses, obtainable only, in 
Tokyo, Yokohama and Kobe, are rented from yen 120 per month 
(£12), and even at these rents it is extremely difficult for a 
foreigner to rent a house. Also in many cases foreign food, &c., 
must be purchased from Tokyo, Yokohama or Kobe: and 
servants are at a premium. Foreign-style clothing, Japanese 
eloth, is especially expensive, a suit costing from yen 130 (£13) 
and overcoats from yen 150 (£15). All other things are priced 
in proportion to the foregoing, and let me tell you the incon- 
veniences are also in proportion and are also very real. I may 
add, in reference to clothing, that English cloth is practically 
unobtainable ; reputed “ English cloth ”’ suits cost from yen 150 
per suit, and real English from yen 200 (i.c., £15 and £20 respec- 
tively). Hotels from yen 400 (£40) per month for one person. 

Trusting this may be useful to anyone who is thinking of coming - 
to the Far East. 

April 5th. 





Nipron. 





STEAM BOILER EFFICIENCY. 

Sir,—When three steam boilers of similar type but different 
sizes give the same evaporation per pound of coal their economical 

ormances are equal. 

The fact that these performances were made at different rates 
of evaporation per square foot of grate area does not affect their 
equality in the slightest 

The absurdity of Mr. Casmey’s contentions regarding different 
ratios of grate and outlet areas and the saving likely to be attained 
by adopting one particular ratio will be recognised when it is 
remembered that coal dust and oil-fired boilers have no grate 
Jas. Duntop. 


area. 
Glasgow, May 22nd. 





FEDERAL control of the railways of the United States 
began on January Ist, 1918, and ceased on February 29th, 
1920. The number of ton-miles in January and February, 
1917, was 61,000,000,000; for the corresponding two 
months of 1920 it was 67,470,000,000, an increase of 
104 per cent. The total earnings for the same two months 
were 566,200,000 dols. in 1917 and 837,800,000 dols in- 
1920, an increase of 42} percent. The operatmg expenses 
were 423,000,000 dols. and 829,000,000 respectively, an 
increase of 96 per cent., and the net income was 108,931,000 
dols. in 1917, but only 1,100,000 dols, in 1920.. The guar- 
anteed net receipts for the six months ended February 29th 
last were, sughity. 447 million dols. As the income was 
190 millions, the deficit was 257 million dols.—say 50 
million pounds sterling—for six months. 
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Railway Matters. 





. Tue pre-war facilities provided for the return of live 
stock from agricultural and other shows have been 
restored. 

An xtension of the Temiskaming and Northern Ontario 
Railway from the present'terminus at Cochrane to James 
Bay is shortly to i undertaken by the Ontario Govern- 
ment. 

Tue 12.3 p.m. London.and South-Western express from 
Portsmouth to Waterloo on Saturday last had a fortunate 
escape from a serious mishap. . The line between Witley 
and Milford was distorted by the abnormal heat, but the 
driver noticed the defect in time to pull up, and only 
some of the engine wheels left the rails. 


On December 13th a contract was signed in Brussels for 
seventy-five locomotives to be built for the Belgian State 
Railways by the American Locomotive Company, and 75 
to be built by the Baldwin Locomotive Works; on the 
24th idem details were received in America to enable the 
design to be proceeded with. On March Ist the first engine 
was finished at Schenectady, and others will be delivered 
at the rate of fifty per month. They are of the 2-8-0 typo 
for goods service. 

A JAPANESE commission is, according to Press reports, 
being formed to make a study of American and European 
tunnel construction practice with a view to throwing light 
on the cost and main construction problems in the pro- 

10-mile tunnel under Shimonoseki Strait. This 
tunnel would connect the main island+of the Japanese 
group with the island to the south on which the city of 
Nagasaki is situated and where large industrial develop- 
ment has taken place. 

CrerTAIN sections of the area served by the Louisville 
and Nashville railway are subject to storms of great 
intensity which cause considerable not only to 
the telegraph and telephone lines, but to the railway 
itself. The inability to communicate with headquarters 
is a serious detriment to the assembling of material for 
repairs, and the railway company is, therefore, experi- 
menting with wireless barge ee between the divisional 
offices situated along the of Mexico and the head- 
quarters at Louisville. 


Tue Association of Railway Executives of the United 
States has recently publi some figures showing how 
railway construction and equipment building has fallen 
off. For the first ten years of the present century the 
number of miles of new railway was about 5000 a year. 
In 1914 it was 1532, and during the five years since has 
been 933, 1098, 979, 722, and 686 respectively. In the 
years 1910-13 the number of locomotives was about 4000 
@ year, but, ite the demands the war brought, the five 
years 1914-18 inclusive averaged 2400. 

Ir was suggested in Parliament recently that the 
steamers between Folkestone and Boulogne were unduly 
crowded, but the Minister of Transport was able to say 
that he had received no complaints and he understood that 
the railway company had had none. The two steamers 
employed on this service were certified to varry 1200 and 
1265 passengers respectively, and during the month of 
April, when the service was being temporarily conducted 
from Dover, the full number of passengers was only carried 
on one occasion, viz., on the Thursday before Good Friday. 


Tue electricification which has been adopted for the 
Paulista Railway, a line of about 28 route and 76 track 
miles, in the State of Sao Paulo, is to be worked on the 
te hg bes pos a t system, with overhead 
contact lines an: ocomotives. The arrangements 
will be very similar to those of the Chicago, Milwaukee 
and St. Paul line in America. The electrical supply for 
the railway is to be obtained from the Sao Paulo Light 
and Power weg oa This company obtains most of 
its energy from hydraulic stations, and will provide the 
railway with a three-phase 60-cycle 88,000 volt supply. 

THE ten new Baldwin-Westinghouse electric locomotives 
for the Chicago, Milwaukee and St. Paul Company weigh 
275 tons and are rated at 4200 horse-power for one hour 
and 3400 horse-power for continuous operation. They 
consist essentially of two “* Pacific ”—4-6-0—type running 
gears, coupled back to back. The length over buffers is 
88ft. 7in., the total wheel base is 79ft. 10in., and the body 
is 78ft. long. There is a corridor on each side and the 
locomotive carries a train heating boiler fired by oil. A 
storage battery supplies, when necessary, current for 
locomotive lights, control circuits, and the air compressor 
motor. . 

Tue latest section of the Chieago, Milwaukee and St. 
Paul—between Othello and Seattle—to be converted to 
electric traction is a length of 208 miles. It has some steep 
gradients, e.g., 17 miles of 2.2 per cent., or 1 in 45, and 
19 miles of 1.7 per cent., or 1 in 59. Power at 3000 volts 
is supplied from two hydro-electric plants through eight 
sub-stations. On the whole of the 660 miles now electrified 
61 electric locomotives—passenger, goods, and shunting— 
are employed, and these engines have released 162 steam 
locomotives for use elsewhere, with an annual saving in 
fuel of approximately 300,000 tons of coal and 40,000,000 
gallons of oil. 


Dvuxine last winter a meeting between some railway 
officials and the general public was held in a town in one 
of the Eastern States of America for the purpose of 
getting to know each other better. It came as a surprise 
to the railway people to find that what troubled the 
inhabitants most was not any question as to fares or rates, 
but the punctual running of a certain evening train. 
That the majority is more deeply concerned over the service 
than over rates is shown also by a’bulletin of the Calfornia 

ilroad Commission, which reports that an analysis of 
the informal complaints acted upon by the Commission 
in, the course of a year showed that the customers of 
utilities are more prone to growl over “ service’ than any 
other feature of public utility life. Even the question of 
rates takes second place. The last annual report shows 
that of the informal complaints filed with the Commission, 
numbering 2400 approximately, 828 were due to dis- 
satisfaction with “service.” Telephone and telegraph 
companies were the chief offenders. Steam railways 
brought 40 complaints and the electric railways 34. 








Notes and Memoranda. 





_ Tue pith of such plants as the sunflower, rush or elder 
is advocated by the Scientific American as a good material 
for cleaning the lenses of scientific instruments. 


Ir was decided at a meeting of representatives of 
local authorities at Preston to form a separate electricity 
district for Mid-Lancashire, oe areas of the 
following authorities :—Accrington, up, Blackburn, 
Blackpool, Burnley, Colne, Darwen, Haslingden, Nelson, 
Preston, Rawtenstall, Brierfield, Fleetwood, Lytham. 
St. Anne’s, and Whitworth. 


THE ice which had formed on the outside of a large 
elevated water tank in America, through the freezing of 
the overflow, was dislodged the somewhat novel 
method of shooting it off with a rifle. The tank has a 
capacity of 50,000 gallons, and stands on a 90ft. tower. 
The ice increased the load on the supports by about 
15 per cent. and was broken off with 600 rounds of 0.44 
soft-nosed bullets. ‘ 


Hacksaw blades undoubtedly have not performed all 
their possible functions when they are too dull to go on 
sawing, but the great variety of other services to which 
they can be put is not generally appreciated in the shops. 
In a recent issue of the English Mechanic there is an 
article on the subject, which gives instances of a score or 
so of utilities made of saw blades, ranging from packing 
and scrapers to depth gauges and division markers. 


AN automatic wireless call device was recently described 
by Major Basil Binyon before the Wireless Society of 
London. By means of an aerial which had been erected, 
Major Binyon was able to give a practical working 
demonstration of this novel piece of mechanism. Pre- 
arranged messages were received from the wireless station 
at Slough, and the selector mechanism proved beyond 
doubt that it would respond only to signals for which it 
was set to receive. By the use of this apparatus it is 
only necessary to employ one operator on board ship, 
since during the less busy hours of the day the automatic 
call device may be left to take incoming signals. On 
the receipt of a cnet giving the call signal of the ship 
in which it is i ; or the distress. signal S.O8., 
@ relay is put in action, a bell rung, and the operator called 
to his instruments. 

A metHoD of welding aluminium and other wires by 
eonnecting the two parts to be joined to the terminals of 
a charged condenser and bringing them suddenly together 
was recently described in the American Machinist. 
Sufficient electrical. is liberated by the discharge 
to melt the wires, while the force of the blow welds them 
together. One wire is held in a chuck at the base of the 
apparatus, while the other is clamped into a holder free 
to slide in vertical guides. The holders are connected 
to the terniinals of an electrolytic condenser by a circuit 
containing an adjustable inductance, and are kept short- 
circuited till required. The condenser is coupled up to 
the power supply through resistances. The wires have 
their roro by a special cutter, the switch is 
0} the upper holder is allowed to fall, when, if 

1 adjustments are correct, a perfect weld is immediately 

Oscillographic tests with No. 18 B. and §. alu- 
minium wire show that the power expended at the weld 
reaches 23 kilowatts for an instant, but the entire weld 
is made in 0.0012 seconds. The process is said to be well 
adapted to welding copper connections to aluminium. 


THE official inquiry into the explosion of a boiler blow- 
down pipe at Birtley, Durham, indicates an unusual cause 
of failure. The blow-down pipe parted from the valve, 
and the resultant discharge of boiling water killed the 
attendant. On examination of the pipe it was found 
that the part screwed into the flange was eroded almost 
entirely away at the upper quarter of its circumference. 
This was evidently caused by the scouring action of the 
sediment from the mud-drum, which had continued to 
erode the inside of the pipe until it reached the bottom 
of the threads. On the same boiler a similar pipe, which 
is used for blowing from the other end of the same mud- 
drum, was found to be in an almost exactly similar con- 
dition. _Both pipes had two deep scores about 90 deg. 
apart on the inner circumference. These scores or grooves 
were about }in. wide, and extended about lin. into the 
pipes, tapering away to nothing. The metal in between 
the scores was wasted to a smaller extent. In another 
valve, by the same makers, it was found that in the outlet 
passage there were four projections at angles of 90 deg. 
to one another. The lower ones evidently had the effect 
of causing the sediment to flow in two streams in an 
upward direction of about 30 deg. to the horizontal, thus 
impinging on the edge of the pipe where screwed into the 
flange. 


In our issue of November 14th last we gave a brief 
description of how a great gas flame, some 300ft. high, 
issuing from an oil well in California, was extinguished by 
exploding a charge of blasting gelatine within the flame 
We have since received some further particulars as to 
how the package of explosive was got into position, in 
spite of the fact that metal within 50ft. of the flame was 
raised to a white heat. Two derricks, approximately 40ft. 


| high, were built on either side of the burning well, and so 


far away that the heat would not destroy them. A °/,,in. 
steel cable was attached to the top of one of them, then 
laid around the well outside of the heat zone to the other 
derrick, where it was run through a pulley at the top and 
the end attached to the drum of a small winding engine 
underneath. The explosive, covered with asbestos, was 
attached to the cable at the same distance away from the 
first derrick as the burning well was. The winding engine, 
by drawing the cable taut, pulled the charge toward 
the well and at the same time hoisted it off the ground. 
When the package had reached the proper spot, it was 
exploded electrically. All of these operations had to be 
done very quickly, so as to bring the explosive charges to 
the necessary point before they were ignited or exploded 
by the heat irom the burning well. The flame was divided 
into three parts. The section at the point of explosion was 
moved bodily away from the column of gas in a hori- 
zontal direction, the upper section was blown upward 
and beyond danger of re-igniting the gas column, while 
the lower section was snuffed out, the flow of gas being 
temporarily checked. 





Miscellanea, 





THE postponed lecture on‘‘ Aluminium and its Alloys,” 
by Dr. Wy. Unsestate: will be delivered at the Royal Society 
of Arts on Monday, June 7th. 

WE learn with regret, just as we are going to press, of 
the death of Mr. C. O. Burge, M. Inst. C.E., in his eighty- 
first year. Mr. Burge was at one time a frequent contri- 
butor to our columns. 


Somer large plant for the recovery and rectification of 
benzol is being installed at the West Ham works of the 
Gas Lighting Improvement Company, and will be laid 
down with @ view to its duplication at a later date. 

Tue production of pig iron in the United Kingdom 
during April amounted to 671,000 tons, of which 246,000 
tons were hematite, 226,000 tons basic, and the remainder 
forge, foundry, and other qualities. The production of 
steel ingots and castings amounted to 793,000 tors. 


Tue Rotary Club of London has now got fourteen 
distinct committees busy in finding employers who will 
give jobs to “‘demobbed” men. The Clubis working in co- 
operation with the Appointments Department, and has a 
room in Horrex’s Hotel, Norfolk-street, Strand. 


Amonc the new companies recently formed in Sweden, 
in connection with the utilisation of water power in the 
generation and distribution of electrical energy, are the 
Nasums Elektriska Kraft Aktiebolag, organised at Osby, 
and the Vikbolandets Elektriska Aktiebolag, formed at 
Norrkoping. 

Tue hangar for rigid airships, which is being built at 
Lakehurst, N.J., will have the largest roof in America 
with a clear space beneath. The outside dimensions of the 
building will be 954ft. by 350ft. by 200ft. high. Inside 
the measurements will be 803ft. by 262ft. by 172ft. The 
roof is to be carried by a series of three hinged afghes on 
the top of high triangular towers. 


Export duties on iron and steel have been fixed by a 
Luxembourg Grand Ducal Decree as follows, all duties are 
per metric ton :—Pig iron, 40f.; ingots, bars, billets, 
shapes, wires, plates, sheets, &c., 60f.; scrap, drillings, 
turnings, &c., of iron and steel, 25f.; iron ore, mill and 
other scale, lf. The duties were to be levied as from 
May Ist, and may be revised every month. 


Tue Lillienthal glider, belonging to the Royal Aero- 
nautical Society, which has been for some years on exhibi- 
tion in the Royal Scottish Museum, Edinburgh, has been 
transferred on permanent loan to the Science Museum, 
South Kensington, at the request of the museum autho- 
rities. It will take its place in the aeronautical exhibit 
which is in process of formation at South Kensington for 
educational p The Pilcher glider is remaining at 
the Edinburgh Museum on permanent loan. 

Tue launch of H.M.S. Emerald took place at the Arm- 
strong Yard of Sir W. G. Armstrong, Whitworth and Co., 
Limited, Neweastle-on-Tyne, on May 19th. The occasion 
is of special interest, inasmuch as she will probably prove 
to be the last war vessel to be constructed in a private 
contractor’s yard for several years tocome. The Emerald 
is a vessel of the light cruiser ‘“* E ”’ class, and is an improve- 
ment and development of the ‘“‘ D” class, of which class 
the Danae, Delhi, and Dunedin were built at the Armstrong 
Naval Yard. — 

THE new head offices of the Metropolitan Water Board 
were opened yesterday, the 27th inst., the occasion being 
marked by a numerously attended luncheon held in a 
large hall in the building at the invitation of the chairman 
of the Board. The fine block of buildings which constitute 
the offices has been erected on the site of the offices of 
the old New River Water Company, at the New River 
Head in Rosebery-avenue, the architect being Mr. H. 
Austen Hall, F.R.I.B.A., and the contractors Messrs. 
Rice and Son. 

Tue death at the age of eighty-three of Mr. John Wesley 
Hyatt, the inventor of the roller bearing which goes by 
his name, was announced in the issue for May 13th of the 
Iron Age. Mr. Hyatt perfected his roller bearing in 1892, 
and a factory was built at Harrison, N.J., for its manu- 
facture. In all, he obtained over 250 patents for numerous 
inventions, including that of a sewing machine, which is 
capable of sewing fifty rows of lock stitches at once, and is 
now used for making machine belting ; and for a machine 
for cold-rolling the rods used in machinery shafting. 
He was also, says our contemporary, the inventor of 
celluloid, and was awarded the Perkin Medal in 1914 by 
the Society of Chemical Industry. 

In its fourteenth annual report the Skilled Employment 
and Apprenticeship Association, of 296, Vauxhall Bridge- 
road, says that during 1919 seven committees were actively 
engaged in the work during the whole year, and these 
committees received an appreciably larger number of 
applications than the previous year—1303 compared 
with 1158. Forty per cent. of the boys were successfully 
placed, and 47 per cent. of the girls—the same preportion 
as in 1918. One-quarter of the boys and one-sixth of the 
girls were apprenticed—a better proportion, especially 
in the case of the girls. Among the boys’ trades, the engi- 
neering and heavy metal trades remained the most 
popular, absorbing two-fifths as in the previous year. The 
numbers in the imstrument-making trades, which are 
next in importancé, fell off, while the jewellery and light 
metal trades showed a noticeable increase. 


In answer to a question recently raised in the House of 
Commons as to the policy of the Postmaster-General’s 
Department with respect to wireless telephony, Mr. A. H. 
Illingworth replied as follows :—‘ Although wireless tele- 
phony has of late made great progress, it must still be 
regarded as in the experimental stage, even for those 
purposes—such as communication between ships and the 
shore or between aircraft and the ground—for which it 
may appear to be particularly well adapted. I am giving 
every possible facility for its further development, but its 
progress must be co-ordinated with that of wireless tele- 
graphy: The questions of mutual interference between 
stations, and of electrical interchange between wireless and 
wire telephone circuits, are of great importance in relation 
to this means of communication, and to both these points 
my technical advisers are paying special attention.” 
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TRADE RELATIONS WITH SOUTH AMERICA. 





The Proprietors of “ The Engineer” have pleasure 
in announcing that they have made arrangements with 
Mr. Easton Garrett, A.M.1. Mech. E., “‘ Brancnu 
OrricE Bureau,’ 526, Botsa DE ComMERcIO, BUENOS 
AIRES, to give information and assistance on matters 
connected with the engineering trades in Argentina 
to readers of this paper. 

Requests for such information must be addressed to 
the Manager of ‘“‘ The Engineer,’ 33, Norfolk-street, 
Strand, who will forward them to the “ Branch Office 
Bureau,” or, in special cases, will take steps for cabling 
them in private code. 

For the assistance of visitors to Buenos Aires, it 
may be added, Mr. Garrett will be happy to arrange 
personal interviews. 
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“A Man’s a Man for a’ That.” 


Is it because education was for many centuries 
a function of the clerical profession that it presents 
a subject about which as many heads have been 
broken as about the churches ;. or is it because, like 
religion itself, it is such a very human subject, a 
subject of which every man sees a different facet 
according to his intellectual, professional, industrial 
or political standpoint, that you may never set two 
persons discussing without the certainty that on 
some point or another they will violently disagree ¢ 
There is no standard for education; no commonly 
accepted ideal. There is no Sadi Carnot formula 
for it. You cannot say this and this only is the 
highest efficiency conceivable. There is not even 
an air-standard for it; you cannot say that this is 
the highest efficiency obtainable. We may set up 
as examples a score of our most eminent scientists, 
and show that they owed their succtss to a particular 
kind of education, and immediately cleave} the 
argument from chine to midrif by producing a score 
of other scientists, not less eminent, who were 
educated in quite a different way, or had no education 
at all. Inductive science falls to pieces when it is 
applied to education. The assumed rule is that the 
better the education the better the citizen, but the 
exceptions to the rule are as numerous as the con- 
formities: they prove the rule indeed—and, find it 
wanting. 

Years ago, before toil, with its hundred hands, 
knocked at the portals of learning, no one doubted 
what education was for. It was to make a man 
cultivated ; to extend his interest in human and 
divine affairs; to give the power of understanding 
the great minds of past ages ; to impart to him that 
subtle refining influence which comes from the study 
of literature, art, music, and “‘ the use of the globes ” 
—a gentle form of science which led our forefathers 
to the contemplation of the wonders—many apocry- 
phal—of the world, and the transcendent marvels 
of the heavens ; or to inform him with the higher 
forms of intelligence which were induced by the 
treatment of mathematics and geometry as exercises 
in logic. There was a good deal of sentiment in the 
education of those days, and, in‘ science, a strong 
spiritual bias. Modern educationists have no more 
sentiment than a penny-in the-slot ticket-issuing 
machine, and the spirituality in science has been 
degraded to spiritualism. Science, indeed, has 
become hopelessly commonplace, and education, 
protest as we may, wholly vocational. No one 
learns nowadays for the sake of being learned ; he 
learns for the sake of living. Even the intellectuals, 
who place themselves on a higher plane, have gener- 
ally in view guineas from their advanced press or 
a fat post in the New Republic. But there are signs 
of grace. There is a growing conviction that there 
is something wrong with a form of education that has 





brought us to this pass. Here and there one may 





see strange portents, and the remarkable thing is 
that many of them appear in the very place where 
Britons would last think of looking for them—in 
America, the land of the eternal dollar. Two in- 
stances have come before us in the last few days. 
In an article on “Some Forces in Engineering 
Education,” published a few weeks ago in the 
Fingineering News Record, Professor Homer A. Watt, 
Ph.D., asserts roundly that “the engineer cannot 
play his part by the side of educated professional 
men: without a broader training in history, English, 
and the social sciences” ; and again, “ the engineering 
college which neglects the cultural elements in its 
curriculum will find itself, in a few years, only an 
industrial school.’ Professor Watt is a bit biassed, no 
doubt, for he is assistant Professor of English in the Col- 
lege of Engineering of New York University—is not 
such a chair in such surroundings itself asign? Let us 
take then our second instance. Sit Henry Thornton 
is more an American than an Englishman. At the 
end of the excellent paper which he delivered last 
week to the Institute of Transport he dwelt on the 
difficulty of finding men for the highest positions in 
the railway world. Men of good scientific attain- 
ments he could get, but not men of strong personality, 
with breadth of vision. ‘‘ There must be,” he con- 
cluded, “‘a call for men of studious and scholarly 
habits of mind and judicial tendencies of thought. 
What I wish to impress on you is*that it is not so 
much great technical skill that is hard to find as it is 
men with really sufficient breadth of vision and 
sympathetic temperament, coupled with firmness, 
and, what is more important, the ability to accept 
and carry responsibility.” Whatever may be said 
about Professor Watt's predeliction, it must be 
acknowledged that Sir Henry Thornton is free from 
an educational bias towards literary studies, and his 
language cannot be lightly explained away. His 
words mean clearly that whilst our system of training 
men is not deficient from the scientific or technical 
aspect, it fails to produce men with those qualities 
that are needed in leaders, and they suggest that, in 
Sir Henry’s opinion, it is the concentration on 
technology and the neglect of “ humanities,” in 
a broad sense, that is making men what they are. 

It is, as we have pointed out above, one of the 
difficulties of the science of education that we have 
no standard by which definitely to measure the 
efficiency of our methods. But whilst exact measure- 
ment is impossible, technical education has been long 
enough in existence to present us with a great number 
of examples from the study of which we ought to be 
able to glean a fair notion of the degree of success 
that has been and is being attained. The subject 
needs to be regarded from a new standpoint. Hitherto 
whenever it has been discussed, the debaters have 
begun by accepting the premise that science is 
necessary, and then devoted their whole attention 
to the best method of compressing as much of it as 
possible into the shortest period. The time has come 
to look at the whole question in a new way. We are 
turning out good engineers ; are we turning out men 
who satisfy Sir Henry Thornton’s desiderata ? Are 
we making our colleges great centres of education, 
or are they becoming, as Professor Watt prophesies, 
only industrial schools? These are very important 
and very difficult questions to answer, but America 
appears to have answered them already. She is not 
satisfied with the products of her technical schools, 
and is setting up chairs for the instruction of science 
students in history and literature. Ought we to do 
the same ; and, if so, how is it to be done ? 


Still Awaiting the Railway Policy. 


EXAcTLY a year ago to-day the Ways and Com- 
munications Bill—now known as the Ministry of 
Transport Act—passed the Committee’ stage in the 
House of Commons and, within less than three months 
thereafter, received the Royal Assent. What the new 
Ministry was intended to do was, of course, known to 
its founders long before. It was on November 16th, 
1918—over eighteen months ago—that Mr. Lloyd 
George announced that the problem of transportation 
“‘ must be taken in hand under the direct inspiration 
and control of the State,” and three months later the 
Bill was introduced. Quite sufficient time has there- 
fore elapsed for the future transportation policy to 
have been considered and determined upon. Never- 
theless, we are all still in the dark, and many interests 
are suffering as a consequence. 

The state of uncertainty was impressed upon us by 
the proceedings before the Railway Rates Advisory 
Committee, when Sir John Simon, opening the case for 
the Railway Companies’ Association, remarked that it 
was very difficult for anyone to get down to useful, 
practical details about the principle on which rates 
should be fixed until more was known as to the future 
organisation of the railways. Another important 
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current event which has a very intimate bearing on 


this question is the matter of pay for the railwaymen. 

In his statement on behalf of the Ministry of Trans- 

port at the opening of the proceedings before the 

Advisory Committee, Sir George Beharrell mentioned 

the increase in the price of coal, announced that 

morning, as a factor that prevented maxima for rail- 
way rates being fixed. Now, there are before the 

National Wages Board applications from railwaymen, 

which, if conceded, will add £35,000,000 annually to 

the expenditure of the companies. Much of. this 
amount, or whatever other amount may be awarded, 
will have to be found by the public by further increased 
passenger and goods charges. It is reasonable to hope 
that the remainder of the cost may be met by econo- 
mies in working, but the degree to which such econo- 
mies can be carried must be governed by the future 
policy. Itis generally assumed that whilst nationalisa- 
tion, ¢.e., State purchase and State operation, is 
unlikely, the present working of the railways by one 
hundred and twenty-one companies and the division 
of the net receipts among two hundred and twenty- 
seven companies will not be allowed to continue. A 
reduction in the number of companies will effect 
economies in many ways, but little can be done 
towards that end until that policy is known. Mean- 
while the companies are, naturally, spending little 
on capital account, partly because the Ministry, 
which examines every detail, will not sanction expen- 
diture, and partly because the companies are uncertain 
as to the prospects. «Hence essential work on widen- 
ings, accommodation in stations, sidings, and traffic- 
handling facilities generally is almost at a standstill. 
The vexed question of railway rates and charges is 
being handled by an advisory committee, representa- 
tive of the railways and of the users of the railways. 
This committee made certain recommendations in 
December, which the Minister accepted in full, for the 
immediate general increase which came into force on 
January 15th. It has now embarked upon the larger 
and more important question of a thorough and 
scientific revision of the basis of railway rates and 
charges. Preparatory to this inquiry—which began 
in public on the 11th instant—the Ministry addressed 
a letter to certain representative associations asking 
their views, especially on fourteen points that were 
named. The questionnaire and the replies of certain 
of the bodies, including that of the Railway Com- 
panies’ Associaton, were published on the 3rd_instant 
in White Paper Cmd. 682, “ Revision of Railway 
Rates.” The proceedings have been, and are being, 
conducted in an uncommonly friendly spirit and with 
a delightful lack of formality, and promise to result in 
an agreed policy. The railway companies are ready 
to make many concessions. Sir John Simon, on their 
behalf, said on the 18th instant, that they were willing 
to separate station and service terminals from the 
charge for conveyance ; they propose that all maxima 
shall be abolished and that rates shall be varied up 
or down as required by circumstances, subject to 
review by a business tribunal, whilst the existing 
Railway and Canal Commission shall decide questions 
of law; that there shall be uniform scales, and that 
rates shall be on a continuous mileage basis. The last 
two items are subject to the future form in which the 
companies exist. In present circumstances each com- 
pany, sharing in a rate, is entitled to something more 
than its proportion of the length of the haul. The 
fewer the number of companies the less, therefore, the 
charge and the easier the adoption of uniform scales 
and flat rates. Once more, it will be seen, the situation 
awaits an announcement as to the future policy. Yet 
again, Sir George Beharrell said in his statement on 
the 11th instant that there should be uniformity as 
to the charges for the use of wagons—either the rates 
should include the provision of wagons, as on the 
North-Eastern and the Scottish railways, or should be 
exclusive. But, as Sir John Simon pointed out on the 
18th, nothing can be done until it is known whether 
or not the Minister will exercise his powers to purchase 
all the privately owned wagons. We may observe, 
by the way, that Sir Eric Geddes said on the second 
reading of the Bill that “ one of the first acts which 
the Government will take will be to acquire the 
privately owned wagons of the country.” 

Another direction in which the new Ministry has 
done useful work is in the compilation and publication 
of statistics as to the result of railway working. 
These figures serve many useful purposes. They, for 
instance, enable the companies to know definitely 
what each of their trains, locmotives, and wagons 
earn, what traffic is carried, 7.e., the density, over each 
mile of their line, and other information that clearly 
reveals weak spots. The statistics enable the com- 
panies to make comparisons between their own work 
and that of their neighbours and emulation results. 
And, lastly, having regard to the duties of the new 
Ministry, they furnish data that is useful in testing 
the adequacy or otherwise of rates, and for examina- 


capital expenditure. These statistics will be of value, 
too, when the Bureau of ‘Railway Economics in 
Washington—to whose good work we have often 
referred—resumes those former activities which were 
suspended during the war, and particularly during the 
two years of Federal control. Our figures may not 
apparently be as good as those of other countries, but 
the efficiency of the service here must be considered, 
and the disadvantages we labour under in the limitation 
of the size of locomotives, owing toa structure gauge 
determined in the early days of railways, and to our 
small wagons, the latter being mainly the result, also, 
of conditions too deeply rooted to be readily dis- 
turbed. There is little in the statistics that are now 
being published every four weeks that the companies 
need be ashamed of ; in fact, they must regret that 
they did not agree to their compilation when first 
proposed. In every direction there still remain the 
indications, to which we have often drawn attention, 
that our railways have been exceedingly well-managed 
and, providing that the immediate railway policy 
be as we anticipate,and as outlined in these pages 
on April 9th, viz., that the companies shall be left to 
themselves to work out a scheme for unification by 
voluntary agreement, we think that Britain will still 
retain the lead in the railway services given to the 
public. 


Power Supply to Factories. 


THE stalwart advocates of power supply from 
central stations—be they “super” or normal—have 
an admirable case, but it has a weak spot to which 
they cultivate blindness, but to which works managers 
and owners cannot be indifferent. Germany and 
France were very cautious and slow in their adoption 
of electrification of main lines because they foresaw 
that if the enemy seized or destroyed the power 
stations their railway systems would be interrupted. 
Travellers in and around big cities know to their 
cost what happens if something goes wrong at the 
power station that supplies tramways and railways, 
and it is not so long ago that householders hurried 
to the chandlers for candles, and paraffin lamps stood 
at a premium, because strikes at gas and electricity 
works were threatened. ‘There are many classes 
of factories at which work must go on continuously, 
and at which cessation of power supply would be a 
very serious matter indeed. We all like to get our 
power as cheaply as possible, and we all like other 
people to get theirs cheaply, because the goods they 
sell us are less costly in consequence, but we must 
not forget that mass power supply is a pyramid 
balanced on its point. It is magnificent as long as it 
keeps upright, but if it falls the damage it may do 
before it is raised again is incalculable. There is an 
increasing number of manufacturers who very wisely 
refuse to run the risk. What they are doing is this. 
They put their machinery “* on the company’s mains,’ 
but at the same time they lay down a stand-by plant 
of their own that may be called into service in an 
emergency. The type of engine favoured is one driven 
by oil or gas, for it can be started up at a moment’s 
notice. We learnt a few days ago from a maker that 
a very large demand for internal combustion engines 
of moderate horse-power—up to, say, 500 or 600— 
existed, and that it came in a great measure from big 
firms, both at home and abroad, who were putting 
down such engines simply and solely as stand-bys. 
The engines were not big enough, in many cases, to 
supply nearly all the power required by the factories 
purchasing them, but they were big enough to avert: 
catastrophes. They could, for example, be used for 
driving the cranes, &c., in a steel works, though they 
would be useless for operating the rolling mills. The 
significance of this step will not escape the astute 
reader. If a company spends fifteen or twenty thou- 
sand pounds on gas engines and fifteen or twenty more 
on switchboards and power connections, buildings, 
&c., it will demand its interest on money so spent and 
the wages of the stand-by staff. This total sum must, 
legitimately, be added to the cost of power, and the 
cheapness of electricity bought from great stations 
will be proportionately diminished. 
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The Patents, Designs and Trade Marks Acts. By 
-H. Fletcher Moulton and J. H. Evans-Jackson. 
1920. London: . Butterworth and Co. Price 
17s.. 6d. net. 

Tuais volume, dealing with recent changes in patent 
law and. practice, written by two Barristers-at-Law, 
one of whom is well known in connection with patent 
literature, is the first which we have seen taking into 
account the Patents. and the Trade Marks Acts of 


reference; but it necessarily suffers from the dis- 
advantage that it cannot be fully up to date in the 
sense that soon after a new Act is passed rules are 
made, which more or less interpret or explain the 
procedure to be adopted under the Act, and some 
sections of- the Act are brought into force which it 
may appear from the Act itself will not be enforced 
untila later date. Thus rules under the Act now make 
it clear that renewal fees will. be required for patents 
after the end of the fourth year and in respect of 
the fifth year—Fletcher Moulton on page 46 suggests 
that there will be no renewal fees. till the seventh 
year—and section 29 of the 1907 Act as ‘amended 
has now fully been brought into force, part on 
January 21st and part on April 23rd. 

The first point that. arises when examining this 
publication is to whom is the book addressed ? Is it 
to the engineer, the professional patent agent, or 
the solicitor or barrister dealing’with patent matters ’ 
It is to a certain extent useful to each.» It is more 
particularly of value: to those who possess Fletcher 
Moulton’s earlier work on ‘‘ Law and Practice relating 
to Letters Patent for Inventions,’ for the present 
volume is largely concerned with bringing that 
volume completely up to date, and to that end it 
incorporates all reported cases to the end of 1919. 

The method of references to decided cases used 
in this publication comprises a numbered list of such 
cases at the beginning of the book, and wherever in 
the text attention is directed to these decisions 
reference is made by number instead of by the title 
of the case. This plan enables the work to be con- 
siderably shortened. Further, by the insertion after 
the reference number in the text in many cases to 
the key of the decided case, it recalls the action 
vividly to mind. 

The book, on the whole, consists in a copy of the 
Patents and Designs Acts, 1907, amended by the 
Patents and Designs Act, 1919; the additional 
sections of the 1919 Act; the Trade Marks Act, 1905, 
amended by the Trade Marks Act, 1919; and the 
additional sections of that Act. At intervals through- 
out the several Acts explanatory comments are in- 
serted. These Acts take up from pages 37 to 135— 
the end of the book. The first thirty-six pages are 
directed to subjects in the order in which they are 
found in Fletcher Moulton’s earlier publication 
referred to above, subdivided into paragraphs with 
explanations thereon and references to the recently 
decided law cases. The arrangement is clear, con- 
venient and concise, but it is not always evident what 
is intended to be conveyed. 

On page 14, with reference to the “‘ effect of errors ”’ 
in a specification, the action Knight v. Argylls is 
relied on as showing that errors in drawings may 
invalidate a patent even if the letterpress suggests 
how they should be corrected. In the Knight patent 
the drawing errors related to the position of the ports 
and also to the arrangement of the connecting-rod. 
The ports were not shown cut in the correct places, 
and the connecting-rod was displaced by 180 deg. 
Surely it was difficult to say that the letterpress of 
the Knight patent suggested how the drawings 
should be corrected, although it is true it was indicated 
how the engine should act. There was no statement, 
for example, that the connecting-rod should be 
changed from the right side of the drawing, where 
it was illustrated, to the left. This judgment is based 
on the old decision that ‘‘ you must not give people 
mechanical problems and call them specifications.” 
On the same page, under the heading ‘* Other 
points,” in support of the contention that it is 
dangerous to rely on indefinite adjectives such as 
** deep ” and “ shallow,” there might with advantage 
have been inserted a reference to decision 75B—Mer- 
cedes Daimler v. Fiat Company—on page 381, where 
the Master of the Rolls stated “‘ the words ‘ thin’ and 
‘thick’ are relative words dependent upon the 
particular purpose for which the invention is to be 
applied.” 

On page 24 the paragraph on “ Drafting of Speci- 
fications’ might be amplified by reference to the 
footnote on page 92. The paragraph headed ‘* Other 
points”’ appears slightly inaccurate. Here it is 
stated that the results of the searches made against 
any ‘‘ patent”? may not be disclosed. The Act in 
Section 68 refers to any “ application for the grant of 
a patent.” There is a great difference here, because 


‘one may file a complete specification, ascertain the 


results of the Patent Office search, abandon that case 
and file a new application clear of the original 
references, so that they would not be cited on the 
proceedings in the second application. It may be 
that the Comptroller in the discretionary powers 
given him will only disclose the results of searches on 
applications which have matured into patents, but 
it is submitted that that is not in accordance with the 
Act. 

On page 25 the section dealing with remuneration 
very conveniently sets out, after the reference to 
éach case, the amount of the profits made, so that at 
a glance one can appreciate the order of profit which 
the Court considered’ when coming to its decision. 

The section on procedure at the bottom of the page 
states that the Court has power to extend the time 
for the presentation of a petition. It might have here 
been explained that “‘ extend” in this case really 
means “ reduce,” that is to say, the customary period 





1919. It therefore has the advantage of such early 





tion when companies, are seeking permission for 





publications, namely, that it is available for immediate 


of six months before the expiry of the patent may be 
reduced. 
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Few remarks are necessary in considering the 
Trade Marks Section of the book, because facts are 
mostly dealt with as distinct from opinions. Reference 
to the ‘‘ Lodge ”’ user of eleven years and the “ Bur- 
ford” user of three years as the “‘ two shortest” 
successiul users is by no means happily expressed. 
Throughout the Trade Marks Section the use of 
copious references to word marks in decisions is 
commendable. é 

We have not read through the reprint of the Patents 
and Trade Marks Acts, and therefore cannot say 
whether they are accurate; but we should expect to 
find them free of clerical errors, particularly judging 
from the excellence of the remainder of the book. 
We find, however, one very important error in Sec- 
tion 7 (3), which either renders it meaningless or 
distorts the meaning. ‘‘ If the Comptroller is satisfied 
that an objection exists” should read ‘ If the Comp- 
troller is satisfied that no objection exists.” 

On page 39 there is a footnote commenting on the 
amendment to Section 6, which deals with divided 
applications, and this note ingeniously suggests that 
there seems to be no reason why there should not be 


one patent on two applications after the Comptroller 


has found that the complete specification includes an 
invention not included in the provisional specification. 
Whether the Comptroller will agree with Mr. Fletcher 
Moulton’s reasoning.is open to doubt. 

The long note on page 43 in explanation of the new 
grounds of opposition is useful. The last paragraph 
states in effect that it is provided that the specifica- 
tion lodged in the Patent Office of a foreign State or 
British Possession shall be treated as if it were a 
provisional specification from the point of view of 
considering priority questions in this country. There 
is always a difficulty in determining just how far 
what is claimed in this country may differ from what 
is claimed abroad, seeing that the way in which 
claims are drafted differs very considerably for 
different countries, and it is not always possible 
to consider the foreign specification strictly on the 
same lines as a British provisional specification. 

As would be expected, the new Sections of the 
Patent Act dealing with the prevention of abuse of 
monopoly rights have been dealt with as fully as 
possible—see pages 61-63. 

A word may be added as regards the index. It is 
clear, and the more important headings are sub- 
divided, but it might well be made more complete. 
For example, it was desired to find what references 
were made to * common general knowledge.’’ There 
is no indexed heading “common” nor “ general ”’ 
nor ‘‘ knowledge,” but the desired reference has to 
be found under the heading ‘‘ Public knowledge.” 
In the Trade Marks Section of the index further sub- 
division might with advantage be made ; for ex- 
ample, under the heading ‘* Application ’’ and ‘‘ Board 
of Trade,’ in each of which seven references are 
found. 

On the whole the book is a good standard work, 
and will be found useful for the purposes of reference. 
Criticisms have been directed in some detail against it, 
but they are not intended to be unfriendly, but 
rather on the lines of constructive criticism. 








The Electrification of Holland. 


In the issue of the Board of Trade Journal for May 20th 
appeared an article describing in outline the important 
scheme for the distribution of electrical energy throughout 
the whole extent of Holland, which is now being worked 
out. From that article the following particulars have 
been taken. 

As is well known, one of Holland’s greatest difficulties 
as an industrial country has been the high cost and con- 
sumption of coal in all her industrial undertakings. The 
disability has been more severely felt than ever as the 
result of the war, but it is now pro to remove it by 
an extensive scheme of electrification which will embrace 
practically the whole country. A network of high-tension 
transmission lines has been planned, as may be seen by 
reference to the map accompanying the article, which we 
reproduce, and it is hoped that in due course Dutch indus- 
tries will enjoy the advantages of cheap power, and will 
by that means be more favourably pl for export 
purposes as compared with their more fortunate com- 
petitors. In any case, it is considered that great economies 
will be effected by concentrating the various electricity 
supply undertakings into a national scheme which, at 
the same time, will be useful to develop the smaller manu- 
factories all over the country. 

The following table illustrates the very considerable 
increase that has taken place in the consumption of elec- 
trical power, &c., in Holland since 1913 :— 

Total consumption 





Maximum load on the 


electrical power stations. per annuin. 
Kilowatts. Kilowatt-hours. 

BBES 6, | oy eo |}, SE ss 114,000,000 
1914 53,600 134,000,000 
1915 69,600 173,000,000 
1916 88,400 221,000,000 
117% ss. ww) 6s (90,000 2. 2. 42. 216,000,000 
BOMB 656 pire fait AOO0OBj ag. ie ve 249,000,000 


The scheme, as at present estimated, is to cost 125 
million florins, or just over £10,000,000 at normal rate of 
exchange, and it is understood that as Dutch manufac- 
turers are not in a position to tender for all the plant 
required, a fair proportion of this will be placed abroad. 
Already orders amounting in value to over £1,000,000 
have been secured in this country. 

There are, of course, several companies in Holland 
which supply electrical power, &c., in various localities. 
Their activities, under the new scheme, will be allied to 





those of the State—the former being charged with a 
10,000-volt and the latter undertaking a 50,000-volt 
distribution, 

To meet present requirements, the Government Com- 
mittee which is reporting on the question under the present 
scheme is of opinion that it is necessary to arrange for a 
total load on the electrical power stations of from 3,000,000 
to 4,000,000 kilowatts, giving a capacity of 
1,000,000,000 kilowatt-hours per annum. Such a caupply 
would mean, with an anticipated population of 10,000, 
inhabitants in the next thirty years, a consumption of 
100 kilowatt-hours per head per annum, as against from 
35 to 40 as at present. This will compare with a present 
Sperone ion in the United States of America 
of 176 kilowatt-hours head, 140 for Switzerland, 60 
for England, 50 for y- This estimate does not 
take into account the ification of railways nor the 
replacing of all steam traction by electric traction, for 
which it is provisionally estimated that machinery of 
250,000-kilowatt capacity will be necessary, although not 
more than one-third or one-quarter of that amount will 
be required for the next fifteen years. 

The construction of the transmission lines for the whole 
country may, it is thought, take from five to ten years. 
For the high-tension network three-phase 50-cycle current 
is to be adopted, the minimum voltage being 50,000. The 
capacity recommended for the power stations supplying 
the system is from 30,000 to 75,000 kilowatts, and no 
generating unit is to be less than of 15,000-kilowatt 





capacity. As the first step in the scheme, certain legis- 
lation is necessary to empower the Government to take 


issued up to the time of writing. The first part deals with 
the question of determining the positions of the high- 
tension transformer stations, The committee has calcu- 
lated that for loads of 7 to 20 kilowatts per square kilo- 
metre of area, the feeding of the 10,000-volt cables with 
50,000 as well as with 100,000 volts will be secured in the 
most economical way if the transformer stations are 20 
to 30 kiloms. — In order to apply this general calcu- 
lation to Du conditions, the question was put before 
the directors of the several electricity works, asking them 
which places in their district would be most suitable for 
the erection of sformer stations. It appears that 
about fifty transformer stations will be necessary for the 
country, and they will be an average distance of 25 kiloms. 


In the second part of the report the feeding of the high- 
tension transformer stations—determining the tensions, 
area of wires, &c.—is discussed. The average distance of 
the feeding points of the 10,000-volt distribution cables 
having been fixed, there remains the question of tension 

the cross section of the high-tension lines, which have 
to feed the fifty transformer stations. The calculations 
are based upon the supposition that the transformer 
stations are situated regular distances of 25 kiloms. 
all equally loaded. The results 
shown in added to the 
report, thus indicating the tension and sectional area of 
the lines. The graphs also show that for large but 
sparsely populated districts a very high voltage is most 
economical, whereas for heavily loaded industrial centres 
a lower voltage is to be preferred. It is furthermore 
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PROPOSED NETWORK OF ELECTRIC TRANSMISSION LINES 


over those electrical supply undertakings which are neces- 
sary for incorporation in the scheme. They are :— 

(1) The power station Geertruidenberg, with the 50,000- 
volt lines in the province of North Brabant belonging 
to that power station ; (2) the recently built power station 
of the municipality of Amsterdam. 

It is also recommended that the construction of high- 
tension lines should commence immediately, as under :— 
(1) Roosendaal—Flushing or Middelburg ; (2) Helmond or 
Uden-South Limburg; (3) Geertruidenberg—Rotterdam-— 
The Hague—Amsterdam, with a branch line to Utrecht ; 
(4) Uden—Nymegen—Arnhem-Zwolle. 

The cost of the above is estimated at 35,000,000 to 
40,000,000 florins.* . 

As far as is known at present, a special Administration 
is to be created for this service. Several alternatives have 
been under consideration, icularly a proposal under 
which the State would hold a large block of shares in a 
company registered for the purpose. Preference has been 
given to a State enterprise under which the supply of 
electricity is to be a direct governmental service endowed 
with a large measure of freedom. Working agreements 
will be made as to the supply of current and the sharing 
of profits with municipal and other companies administer- 
ing the scheme. 

A committee, formed by the Society of Directors of 
Electricity Supply Undertakings in Holland, has been 
investigating this proposal for some time past, and is to 
publish a report in eleyen parts, four of which have been 








* The par value of the florin is Is. 8d. 


evident from the report that the concentration of the 
generation of electricity has its limits, and that it will be 
preferable, above a certain amount of power—e.g., 30,000 
to 50,000 kilowatts—to erect more power plants instead 
of making a heavier high-tension distribution system. 
The second part of the report, therefore, gives an idea not 
only of the tensions and cross sections of wire, but to a 
certain extent also of the number of power plants wanted. 
The third part of the report deals with the scheme from 
the point of view of national defence, and need not ke 
further referred to here. 

In the fourth and latest issued portion of the report 
the transmission of electrical energy from the mining 
district is outlined. It is stated that in addition to feeding 
the transformer stations, the high-tension lines should 
also be capable of performing other functions... They 
should, for example, be able to transmit energy in the 
shape of electricity from places in which, for some reason 
or other, the costs of generating electricity are very low. 
The question of feeding a part of the network from the 
South Limburg mining district is then specifically 
examined. 








Two hundred ten-wheeled locomotives built in the 
United States for Russia were sold recently: The 
Esthonian Government bought 117 at an average price 
of 47,710 dols. each, and the remaining eighty-seven were 
bought by various American railways at an average price 
of 25,000 dols. each. 
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EXTENSIONS TO A MACHINE 


REINFORCED CONCRETE 
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them, the sides being formed by attaching “‘ Hy-Rib”’ to 
The Machine Shop Extensions at | the reinforcing bars and coating the ‘ Hy-Rib” with 
. cement plaster, thus eliminating the use of centering. 
Witton Works. | The construction of the roof, which, as explained above, 
| is {designed to carry a future floor load, is interesting, 
Some considerable extensions have recently been made | inasmuch as it was not cast in situ, as were the columns 
to the machine shop at the Witton Works of the General | and crane beams, but was made in units on the ground, 
Electric Company, Limited. The extensions, the whole and, after the concrete had matured, the units were hoisted 
of which has been constructed in {reinforced concrete, | into position in the manner of structural steel work. This 
comprise two additional bays to the machine shop. The | method was considered more economical than casting it in 
new bays are 448ft. 3in. long, with a total width of 72ft | position, as, owing to the great height of the roof, a very 
and a height from floor to roof of 41ft. 6in. There are | considerable amount of propping and staging would have 
also some smaller buildings at the side, some of which are | been required to support the false-work while the concrete 
used for such processes of manufacture as dipping, | was being placed. The three lines of main beams were 
impregnating and baking, while others are used as am- | cast in situ, as the centering for them could readily be 
bulance rooms, lavatories, &c. The main building is at | carried by the crane beams below. Pre-cast secondary 
present only one storey high, but the roof has been de-| beams spaced at 8ft. Yin. centres carry the roof in two 
signed of such strength that it may be used as a floor, 80 | spans. These beams, which are 2lin. deep and 12in. wide, 
that in the future another roof may be constructed over it, | were designed so as to be strong enough to carry their own 
and the building be given two storeys. Stairs and space | weight and the slabs that rest upon them. ‘The pre-cast 
for a lift are provided as a means of access to the future | slabs are 8ft. lin. long, 4ft. wide, and 2}in. thick, with a 
storey. beam Qin. deep on all fougedges, and have the appearance 
Throughout the whole length of the two bays tracks | of shallow bottomless boxes. They were placed on top of 
have been laid to carry electric overhead travelling cranes | the beams, the edges of the slabs taking a bearing on each 
with a lifting capacity of 25 tons each. | side of the beams, leaving a space between the slabs and 
The columns of the main building are spaced at 26ft.| over the beams 8in. wide and Qin. high. This space was 
3in. centres to correspond with the steel stanchions in | afterwards filled with concrete reinforced with Kahn Rib 
the older part of the building. The centre columns rest | bars secured by stirrups allowed to project from the unit 
on bases 14ft. long by 6ft. wide, and have a section of | beams for that purpose, thus making the finished beams 
4ft. 6in. by 2ft. from the ground to the crane beam. The 30in. deep, and thereby adding considerably to their 
colamns are pierced by three holes, the two lower ones | strength. This method of construction has, we under- 
being 5ft. 2in. long by 2ft. wide and the top one 2ft. by | stand, proved quite successful in this instance, the hoisting 
2ft.; the former are for econdmy and effect, and the | of the units presenting no great difficulties, the weight of 
latter for housing a line of shafting to drive machinery on | the beams being not more than 4 tons and that of the 
the floor. Above the crane beams the columns diminish | slabs only 12 ewt. 
to a section of 2ft. by 2ft. The external columns rest on The architects were Messrs. Wallis, Gilbert and Partners, 
bases 9ft. long by 6ft. wide, and have a section of 2ft. 6in. | 29, Roland-gardens, London, 8.W., and the reinforced 
by 2ft. up to crane level and a section of lft. by 3in. up to | conerete was designed by the Trussed Concrete Steel 
roof. The internal faces of all the columns have provision | Company, Limited, South Kensington, and executed by 
made on them for attaching special slotted inserts to which | Messrs. W. J. Whittall and Son, of Birmingham. Our 
countershafting or any other mechanical equipment may | description has been prepared from data supplied by 
be fastened by bolts without any cutting into finished | Mr, L. P. Francis, M.C.I. 
concrete. | 
The crane beams, which rest on brackets on the columns: | 
vary in size according to the loads they have to carry- 
Those in the external bay are 30in. deep by 1ldin. wide, 
and were designed to carry a 25-ton travelling crane. 
Those in the internal bay are 30in. deep by 18in. wide, and 
are intended to carry two 25-ton travelling cranes oper- 
ating together. 








A New Broaching Machine. 





In broaching machines as usually constructed the limit 
of their productive capacity is largely influenced by the 
speed of the return or non-cutting movement of the screw 
which operates‘the feed on the torward movement, the 
reason being that all the parts which govern the return 
movement are in operative and positive connection with 
the mechanism which controls the cutting movement. 
Generally, one of two principles is employed in the con- 


The crane beam adjoining the existing | 
shop rests on existing steel stanchions, the top portions | 
of which are encased in concrete, the concrete providing | 
a@ good means of anchoring the beam by means of rein- | 
forcing bars. The travelling cranes run on 56 Ib. rails, | 
which are secured by %in. coach screws, to 10in. by 4in. | 
timber bearers, which, in turn, are fixed to the crane beams 
by jin. rag bolts. Concrete troughs are formed on the | 
sides of the crane beams to carry power and lighting struction of these machines. In, one, o and crossed 
cables. The bottom of the trough was cast simultaneously | driving belts and corresponding belt pulleys of different 
with the beams, and reinforced by bars projecting from | diameters in a ratio of about 2} to 1, are provided, the 
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pulleys being mounted upon a shaft in operative connec- 
tion with a train of gearing and actuating a rotatable nut 
for working the feed screw. In the second form, the open 
and crossed belt arrangement is dispensed with, and u 
single-belt pulley is secured to a shaft connected to two 
trains of gearing, one for the cutting movement of the 
screw and the other for the return, the latter not being 
faster than two and a-half times that of the former. 

In order to expedite the broaching of bores of, say 
5ft. long and from 2in. to 4}in. diameter, such as those of 
recuperators for guns, the firm of Vickers Limited, Barrow - 
in-Furness, has designed and constructed a machine in 
which an exceedingly quick return of the screw is obtained, 
the improvement in this respect being brought about by 
the provision of independent drives for the cutting and 
return strokes of the screw. A general view of this machine 
as well as a side elevation with the internal mechanisin 
shown in dotted lines are given on page 554. The 
machine is substantially built on pleasing lines, and is 
designed to give four cutting speeds, namely, 19in., 25in., 
34in. and 45in. per minute, with a uniform return speed 
for the screw of 55ft. per minute, thus effecting a con- 
siderable saving of time, more especially in classes of 
work in which a long traverse of the screw and a very 
slow rate of feed during the cutting stroke are required. 
On the cutting stroke the screw A is operated by means 
of a single-belt pulley S on a countershaft W through a 
train of gear wheels J G, which in turn operates clutch 
mechanism D and a nut C, causing the screw to move 
axially in the direction of the arrow I. In order to give a 
quick-return movement to the screw in the direction of 
the arrow M, the nut C is caused to rotate in the opposite 
direction by means of the sleeve N, which is directly 
connected to the nut, but is freely mounted relatively 
to the serew, and is provided with fast and loose pulless 
RS. The belt is movable from the fast to the loose 
pulley, and vice versd, by means of the belt, shifter L, 
which is pivotally mounted on the bracket K. The shifter 
has a pin H working in a cam-shaped slot formed at one 
end of the rocking lever U. The arm V of the rocking 
lever is connected to the actuating rod E, and the third 
arm of the lever has a cam face Q, which operates on a 
roller Y at the upper end of the lever Z for moving the 
sliding clutch element D against the action of the spring 
pressed pin P. The pin tends to keep the clutch in engage - 
ment with the clutch element on the wheel G. By this 
arrangement there is no liability of the clutch D and the 
sleeve N to become operatively connected with the screw 
simultaneously. It will be seen that by reason of the 
independent drives, the belts of which run in opposite 
directions, the main gear wheels are never reversed. On 
disengaging the clutch from the cutting stroke for the high 
speed return of the screw, all clutch action is eliminated aid 
replaced by the constantly revolving return belt. Resist - 
ance to the pressure on the broach is taken by means of 
a roller bearing O, the roller paths of which are over 
12}in. diameter. 

It will be observed that all the gearing is enclosed 
within the main body, which is used as an oil bath. ‘Lhe 
water is taken from an independent tank under tue 
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machine, which can be easily and thoroughly cleaned 
out periodically. The machine can be controlled from 





either side, the action of the levers being so arranged 
that any over-run of the screw due to the kinetic energy 


of the moving parts is effectively overcome by toggle 
brake mechanism, 

Machines of this type rendered admirable service on 
recuperators during the war. 








Alignment Meter for Turbine 
Gearing. 


In a leading article on ‘“‘ Geared Marine Turbines ” in 
our issue of May 7th last we referred to the troubles 
which double-reduction turbine gearing for steamships 
is causing, and suggested that steps should be taken to 
design instruments that would check the alignment of 
the shafting which carries the gear wheels. Evidently 
the need for such an apparatus had already been felt 
by the makers of geared turbine installation’ for a 
patent was taken out in January last by Mr. William 
Eccles and the Metropolitan-Vickers Electrical Company, 
Limited, Manchester, for a simple and ingenious device 
whereby the lack of parallelism of two or more shafts 
can be measured and registered. 

The ay 7 a er is shown diagrammatically in the accom- 
panying illustrations, the underlying principle of the design 
being that if the gear shafts are truly parallel then the 
point C—Figs. 1 and 2—must be in the plane defined by 
the points A, B and D. 

Two beams, called the support beam and the indicator 
beam, are employed. The former rests upon adjustable 
hand wheels which operate upon hollow supports fixed 
into the bearing caps over the po nts A, B, as shown in 
the detail sectional view—Fig. 3. By means of the hand 
wheels the support beam ends can be raised or lowered 
as desired, so that the top of the support beam end over 
the point B may be brought flush with the top of the gauge 
rod F, which passes through the hole in the end and rests 
on the top of the shaft at B. Similarly the gauge rod E— 
Fig. 1—fixes the vertical position of the end of the support 
beam above A, and in this manner the position of the 
conical pivot on top of the support beam is provisionally 
fixed for the purpose of the test relatively to the points 
A and B on the shafts. The gauge rods E and F are now 
taken out and replaced by gauge rods G, H respectively. 
The indicator beam is next placed on the conical pivot 
support so that the faced underside of the overbalance 
weight—-see Fig. 1—rests on the top end of the gauge rod H. 
It will thus be evident that the indicator beam rests on 
the pivot support and the gauge rod H. At the other 
end of the indicator beam there is a Brown_and Sharpe 
dial indicator graduated in thousandths of an inch. 
The contact knob of this dial indicator rests on the top of 
the gauge rod G, and in this way a reading is obtained. 
The dial is turned to make this reading zero. 

The indicator beam is now swung round, so that the over- 
balance weight is above D, the facing under the weight 
resting upon the same gauge rod H, which has been placed 
in this second position. 
on the gauge rod G in its new position C, and if the in- | 
dicator shows a zero reading the two shafts AC and DB 
are in the same plane. , If a reading “other, than zero is 
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The indicator contact knob rests | be in line, if the gear case is strong enough to resist 
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is not in motion. When the gearing is running, in view 
of the fact that there is always a certain amount of 
clearance in the bearings, it is probable that the shaft 
journals will rise or fall in their bearings, and this condition 
would effect the zero setting above referred to. To 
| obviate this trouble the gauge rods E and F are replaced 
| through the support rod ends over A and B respectively, 
| and the supporting hand wheels are readjusted to bring 
the tops of the gauge rods flush as before. In this way 
the conical pivot support is brought back to the same 
position relatively to the points A and B, and the zero 
setting regained, while the indicator beam is still in the 
working position over C and D. With these points 
attended to the dial indicator may be read at any time. 
It should, of course, be understood that the diameters of 








Timing Diesel Engine Valves, 





Some hints on the best means for timing the sprayer 
valves of solid injection Diesel engines were given in a 
paper by Mr. D. P. Peel, read recently before the Institute 
of Marine Engineers. There are, he said, two methods, 
one employing a blast of air and the other an electric 
current, to detect the moment at which the valve opens. 
In the first case the ure is: to disconnect the fuel 





supply pipe to the sprayer valve and then connect a flexible 
hose to the air ing bottles. Take out the explosion 
cock and turn the air pressure to the sprayer valve. When 


trying No. 1 sprayer with the engine fully retarded— 
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FIG. 4-SUPPORT AND INDICATOR 


the journals at A, C, D and B should be very carefully 
measured by a micrometer gauge, and when they are 
known, the ry correcti of the readings can be 
made for the relative positions of the shaft centre lines. 
The metre is shown applied to the high-speed pinions 
only, the assumption being that these pinions were in 
line when erected in the shops, and when all the necessary 
| bearing adjustments required to make the low, inter- 
| mediate, and high-speed shafts line up were made. In 
| such circumstances, when the gearing is erected on board 
| ship, it is only necessary to get the high-speed pinions 
| true with each other, when the running shafts will also 




















cross bending. If, however, it be possible for the gear 
casing to spring or bend transversely, then it would be 
necessary to apply the meter between the low-speed shaft | 
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FIGS. 1, 2, AND 3—ALIGNMENT METER FOR TURBINE GEAR SHAFTS 


obtained, then the plus or minus register will serve as | 
a guide for chocking up the gear case. Incidentally it 


may be remarked that for testing for co-planar alignment 
in the works the support beam might be dispensed with 
and the pivot support carried directly by the gear case top. 

All the adjustments and settings described above are 
made when there is no load on the gearing, and when it 
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and each pinion. 

It will be seen from Fig. 4 that the beams are of very 
light construction, and are built up of some light metal 
such as “‘ duralumin.” The weight et the indicator beam, if 
made of th’s metal, would be in the neighbourhood of 
25 lb.,:and that of the support beam 36 1b., so that the 
total load on each hand wheel would be about 30 Ib. 
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BEAMS FOR ALIGNMENT METER 


that is, starting to open 4 deg. before the top centre—have 
the engine turned by hand in the direction of rotation dead 
slow, listen at the explosion cock hole, and the instant 
the sprayer valve is heard to blow cease turning and note 
on the fly-wheel graduations the number of degrees 
between the mark on the fly-wheel top centre No. 1 and 
the pointer fixed on the frame marked top dead centre ; 
this number of degrees should tally with the 4 deg.; if not, 
the toe piece on the sprayer valve cam must be moved for- 
ward or backward as the case requires, and the process 
gone through again until the correct point is attained. 
The arrangements for the electrical system are shown in 
the sketch, where A is the sprayer valve complete, B is the 
actuating lever, and C the cam with toe piece G; H is the 
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ELECTRICAL DEVICE FOR TIMING DIESEL ENGINE VALVES 


valve spindle. The brass rod D is led through the cap J, 
insulated from it by the sleeve E, and screwed through 
the cap for fine adjustment. The rod D is set as close to the 
spindle H as possible without allowing an electric current 
to jump the gap. A wire F is led from the rod D and from 
the body of the valve to a lighting circuit or battery, 
with the lamp M in the circuit. The circuit is now com- 
plete except for the gap N. Let the engine now be turned 
by hand dead slow, and as soon as the toe piece G picks 
up the roller on the lever B the gap N will be closed and 
the circuit completed, lighting the lamp M. The fly-wheel 
graduations are then noted as previously. The disadvan- 
tage of the first system is the loss of the starting air, while 
the second is not so accurate, as the valve has to be raised 
a certain amount to close the gap before the lamp will 
light, when 1 deg., or perhaps 2 deg., will not be recorded. 
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Some Railway Operating Problems.* 


By Major-General Sir HENRY W. THORNTON, K.B.E. 

RaItway operation is very comprehensive. The exist- 
ence of a railway department is only justified by the 
extent to which it contributes to the welfare of the railway 
as a whole, and the ultimate function of the railway itself 
is to return a reasonable interest on its capital, pay living 
wages to its staff and to satisfy manufacturers, traders 
and the travelling public. To accomplish all of these 
objects is by no means an easy task and the complexity 


of the problem becomes at once apparent. 


IMPROVEMENTS ON THE GREAT EASTERN Rariway. 


One of the most serious problems which confronted the 
Great Eastern Railway upon the termination of hostilities 
was how to care for a largely increased volume of suburban 
passenger traffic, and in what follows I propose not so 
much to deal with railway operating problems as a whole, 
but to devote myself more partiéularly to this phase of 
the question. The eight-hour day and the introduction 
of summer time have seriously aggravated the peak con- 
ditions, because many workmen now return from their 
occupations earlier than before and at a time when traffic 
is at its maximum. To illustrate this point, I may say 
that from five to six o’clock in the evening at Liverpool- 
street, eleven suburban passengers per second leave that 
station. 

The remedy for the Great Eastern suburban problem 
is limited by the following factors :—(1) Insufficient space 
both for suburban extension and main line extensions ; 
(2) the great cost of improvements ; (3) the difficulty in 
securing skilled workmen. 

It is my purpose to explain how in spite of these diffi- 
culties we are endeavouring to meet the pressing demands 
that confront us, and I shall endeavour to deal with prin- 
ciples rather than details, because details are applicable 
only to one railway, while principles are general. . : 

The first step was to prepare what may be called an 
ideal train service, one which necessarily took small 
account of the difficulties which existed, and for this 
purpose the user of the suburban area was exhaustively 
reviewed, countings being taken of the number of pas- 
sengers joining and alighting at all stations on (1) a week- 
day, (2) a Saturday, (3) a Sunday. The countings showed 
that the western area was by far the most congested, 
and therefore this area has been selected for t'.e improved 
working. 

It was recognised that a few seconds gained here and 
there would have a very far-reaching effect upon the 
scheme generally ; consequently, the next step was to 
watch carefully the working of each train in the selected 
area in order that the signalling and station arrangements 
might be perfected. Experts with stop watches rode on 
each train a sufficient number of times to secure a record 
of all delays and tight points of working. The information 
and experience of the signal engineer, electrical engineer, 
chief engineer and operating stafis were co-ordinated. 
In other words, each of the officers and departments in- 
volved was required to sacrifice its individual opinions 
and, to some extent, technical practices for the accom- 
plishment of a common object. On the surface this 
may appear to be a small thing, but in dealing with such 
a highly complicated problem, a justifiable departmental 
pride had to be sacrificed, and I may further add that the 
importance of the problem ultimately excited the enthu- 
siastic co-operation of all concerned. 

The locomotive problem required special consideration. 
The Great Eastern Railway have several types of loco- 
motives engaged indiscriminately on the suburban district, 
necessarily so in some cases owing to the lay-out of the 
line. With these varying types of engines it is reasonable 
to assume that some are more suitable for a given line 
than others, bearing in mind, of course, that circumstances 
sometimes necessitate the same engine working a stop- 
at-all-stations train and sometimes a semi-fast train. 
Exhaustive service tests were made to determine the 
best average allocation of classes of engines for various 
lines, a task which was aggravated by the housing question. 

Apart from allocating an engine to the service from 
which the best can be obtained from it, there is, in my 
opinion, another very great advantage in working a given 
line by one class of locomotive, or, if this is not feasible, 
by as small a number of classes as possible. Now that the 
eight-hour day is with us, drivers change their engines 
much more frequently than formerly, and it is a distinct 
gain towards speedy working if enginemen are kept to 
one class, even though it may be impossible always to 
give them the same engine. The steam is. maintained 
more satisfactorily, trains accelerated and stop better. 
At the terminals, trains are more easily brought to rest 
with the locomotive tank in the best position for taking 
water quickly, and, in general, drivers get into the way of 
automatically doing the right thing, which would not be 
the case if they dealt with a variety of classes. At small 
suburban out stations, the smaller number of classes the 
better, so far as repair work is concerned. To facilitate 
engines being stopped exactly where required, arrange- 
ments were made that they should always run in a uniform 
position, all tank engines travelling towards London bunker 
first, and out of London chimney first. A factor which 
decided this positional feature was that it was found our 
tank engines pull slightly better when running chimney 
first than when running bunker first; therefore, the 
chimney first position was decided upon for the down traffic, 
which is harder upon the engines owing to the heavier 
gradients encountered. This determination of position 
is very useful for another reason, as the mere fact that an 
engine necessarily comes to a stand at a station in a position 
that is known beforehand, enables “‘ engine requirements ” 
to be dealt with in the smartest manner possible. In 
general, very careful attention was paid to selecting the 
most appropriate engine or type of engine for certain 
classes of trains, and this involved re-diagraming the 
entire engine working. 

Having determined the tight points of working in the 
schedule of each train, and having decided the class of 

locomotive best adapted, the signals and apparatus con- 
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to the engine whilst perhaps the enginemen are performing 


periods by no less than 40 per cént., and this despite the 
have to cut in on the level at surface junctions at very 


the maximum intervals at the junctions. 
commence the new service, a notice will be issued to the 
working staff describing the methods adopted, and, what 
is of equal or more importance, the reasons for adopting 
them. 


to-day which I should like the privilege of touching upon, 
not so much for what I may have to say, but for the 
purpose of provoking thoughts and exciting discussion. 


referred, is in itself enough to keep the best transportation 
minds busy for some time, and all of this translates itself 
into terms of money ; that is to say, we must have better 
terminal facilities for both goods and passengers, larger 
marshalling yards, more main lines and, unquestionably, 
very large employment of electricity, certainly within the 
metropolitan suburban zone. 


essentials may be expressed as follows :—(1) Such rates 
and fares as will permit the payment of a reasonable 
return on the capital already invested in such undertak- 
ings, and a sufficient margin 
such sums as will enable the railway company to improve 
its services and provide adequate facilities for increasing 
business ; (2) such administrative arrangements as will 
ensure efficient and economical working ; (3) such a degree 


nected therewith throughout the whole length of the lines 
to be dealt with were carefully examined in detail. Where 
the electric rail contacts could be moved closer to the 
signals, this was done to secure more rapid working ; 
existing advance wpe f and outer home signals had 
their positions altered with a similar object. A number of 
additional advance starting and outer home signals were 
provided in the longer block sections, safe working being 
ensured by the installation of track circuiting. 

Terminal working uired very careful thought, it 
being one of the two chiet factors in crush period working 
against steam as compared with electric traction, ‘and 
although it is quite impossible to do with steam that which 
is done with electricity, it is obvious that everything 
possible should be done to make steam operation at 
terminals approach as near as possible that of electricity. 

It is not a mechanical impossibility to run steam auto- 
trains in the suburban area, each train being composed 
of an engine with four 50ft. bogie coaches at each end of 
the engine, thus eliminating the necessity of changin 
engines at terminals, but the running, watering, coaling, 
&ec., of such trains present so many difficulties that we 
will leave them out of the question. 
We thus have the ordinary requirements connected 
with steam engines at terminals to deal with, which, at 
any rate so far as the Great Eastern line is concerned, 
consist of :—({1) Taking a moderate amount of water at 
each end of the journey, or taking a large amount of water 
at one end of the journey and a small amount at the other ; 
(2) taking coal occasionally, according to bunker capacity, 
&c.; (3) oiling about once every double journey. 

Now with practically all tank engines it is quite impos- 
sible to oil the motion from the footplate, owing to the 
water tanks. It is also quite impossible for anybody but 
a living skeleton, and a very thin one at that, to oil the 
motion of many tank engines from the ballast. I do not 
think I could undertake the job—a pit is absolutely 
necessary for the process. Now excellent coaling and water 
arrangements and pit accommodation are, and always 
have been, provided at our London terminus, but very 
little elsewhere in the suburban area, and unfortunately 
the density of train crush is considerably greater at this 
terminus than anywhere else in our area. To increase 
materially our service, trains must be got in and out of 
our London terminus as quickly as possible, a corollary 
being that engines’ requirements must be reduced to a 
minimum at this station. 
Water columns, coal stages and engine pits have there- 
fore been provided at country suburban terminals to 
meet these speed requirements, and they have been 
placed at just those spots where engines in the course of 
their train working stand for their maximum time. Train 
time schedules and locomotive requirements accommoda- 
tion being considered simultaneously. 
Whatever steps we take in the country for engine 
requirements, it will still be necessary owing to the engine 
tank capacity for certain engines to take a small amount 
of water at our London terminus, the water columns for 
this purpose being fixed at the spots where engines of 
incoming trains stop. In order to speed this up to the 
maximum, we are arranging for a man to be on the ground 
at these spots not only to lend his aid in supplying water 


some unforeseen requirement, but also to keep the engine- 
man advised when the train that they pulled in starts 
on its outward journey, so that they can proceed with all 
promptitude to their engine dock and clear the road for 
another train in the minimum time. I deal with this 
matter in some detail,as engine terminal working is one 
of the two great factors in crush period working against 
steam as compared with electricity. The other great 
factor against steam is its low acceleration, and this 
brings me to a point mentioned earlier in my paper, and 
which I said I would refer to later. 

Now, it must be obvious from what I have said that an 
electric train can enter a platform, clear it again, and leave 
the platform clear for another train very much quicker 
than can possibly be done by a steam train, provided 
there is no other fouling of other trains, but with existing 
lines where outgoing trains do foul incoming trains, 
most of this rosy-looking platform condition in connection 
with electric trains is lost. An outgoing train has to 
operate some contrivance ahead of the starting signal 
just as a steam train has to do before the signal for an 
incoming train crossing its path can be pulled off, reducing 
the great terminal platform electric gain to one of the 
difference of acceleration between an electric and steam 
train over a very short distance. 

The net result of studying the various details which I 
have described is that in the area selected we hope to 
increase the existing heavy train service during the crush 


fact that we have no flying junctions, and consequently 


brief intervals. Particular care has been taken to ensure 
Before we 


GENERAL ASPECTS OF RAILWAY WORKING. 


There are certain general aspects of our railway problem 


The London traffic problem, to which I have already 


In so far as our railways are concerned, some of the 


to permit the borrowing of 





will gain the confidence of the public; (4) that attitude 
towards the railway staff as will secure their confidence 
and co-operation in ‘the working of the undertakings ; (5) 
the education and training of competent officers for the 
future. 

I have already dwelt sufficiently upon the first point 
mentioned. A review of the rates and fares is about to 
take place by a properly constituted body, and we must 
await the result. Perhaps I may say, however, that should 
it not prove ticable to increase rates and fares to that 
extent as will restore the borrowing power of our railways, 
it would be well worth consideration as to whether the 
Government itself, while not perhaps lending the railways 
money, might at least, under proper safegifards, offer 
such form of support’ as would enable the railways to 
secure in the money market the funds necessary for much- 
needed improvements. ‘ 

If the railways are to have the support of the public, 
they must correspondingly take the public into their 
confidence. Under our form of Government the public 
will have what the public demands, and it is therefore 
clearly to the interests of the railways to make friends of 
the public, since the taxpayer holds the purse strings 
The statistics furnished by railways in the past with 
respect to their operations may have been well enough 
where only individual shareholders were concerned, but 
even at that, there were murmurs that much was con- 
cealed which should have been revealed. 

It is i that there may be certain private 
matters peculiar to various railways which, in the interests 
of the shareholders and perhaps the public, should not be 
generally announced, but they are certainly few and far 
between, and to all intents and purposes it comes to this, 
the railways must have the confidence and support of 
the public, and this can only be done by giving the public 
sufficient information to enable it to form its own con- 
clusions with respect to the merits of the proposition. 

It is just as impossible satisfactorily and efficiently to 
operate a railway without the loyal support and confidence 
of the staff, as it would be for a general in the field to win 
victories with a disloyal and rebellious army. The subject 
is a delicate one because opinions are exceedingly pro- 
nounced on both sides. I am revealing no secret if I say 
openly that things are not running smoothly. We are not 
so much interested in how this comes about, as we are in 
finding a remedy. I doubt very much if we all appreciate 
the psychological effect of the war upon the mass of our 
population. This is another subject which has been worn 
more or less threadbare. I will content myself with the 
simple statement that practically everyone in this country 
has been under great pressure and a great nervous strain 
since August 4th, 1914. The result has been to create 
nervousness, restlessness and a pronounced inclination 
to criticism, coupled with considerable intolerance. Our 
principal difficulty at the moment is to keep the extremists 
on both sides from unduly rocking the boat, lest they 
ultimately upset the craft. fag’ 

In so far as the question of wages is concerned, this is 
to a large degree in the hands of machinery which has 
already been set up, and it may not be unreasonable to 
expect that the working of that machinery will proceed 
in an orderly fashion, and whatever we may think of the 
result we will be cessation of work and interruption 
of traffic. But apart from the question of wages, there is 
much which individual managements can do on, the one 
hand, to obtain the confidence and co-operation of the 
staff, and, on the other hand, there is much that the staff 
can do to justify such treatment. Many of our serious 
conditions arise from little things which ought to have 
been settled while in a plastic state. I think we have 
arrived at a time when, quite aside from the functions of 
each officer and department, it would be advantageous to 
establish on each large railway an organised personnel 
bureau, administered by an officer of first rank, with the 
proper temperament, who should make it his business to 
deal with all matters affecting the welfare and working 
conditions of the staff, to seek out their grievances and 
complaints and bring them immediately to the attention 
of the proper officer for adjustment. I am aware that to 
some extent this may already be done, but what I have in 
mind is a much more highly organised bureau than pro- 
bably exists on many railways to-day. In short, through 
accessibility, through the sympathetic hearing and the 
just determination of controversies, the confidence of the 
staff can be gained. On the other hand, if the staff is 
to be so treated they must show their appreciation by the 


efficient and loyal execution of their duties by joining 


hands for the protection of the company’s property and 
the property confided to its charge, and to lend their 
full support to the management in the working of the 
railways. 

The education and training of competent officers of the 


railway is a matter in which the Institute of Transport can, 
and I have no doubt will, play a large part. The high 
railway officer of the future can no longer be exclusively 
skilled in the movement of traffic, or be a brilliant engineer 
or @ great accountant. He will have to be all of these in a 
degree 
ciate the full effect of such movements as we have lately 
passed through, the economie side of the problem and to 
foresee the future. There must be a call for men of better 
general education, of studious and scholarly habits of 
mind, and judicial tendencies of thought. 
the railway officer who follows precedent merely because 
it is such, and is complacent in established practices or 
who dwells within the narrow confines of the department 
in which he was educated, is 
must be men who are sufficiently familiar with the working 
of each department to direct with intelligence each branch 
of railway activity and to be a real leader, and not only a 
real leader, but a leader who by his breadth of vision can 
attract and retain the confidence, respect and affection 
of his staff and officers. Acute departmentalism, as we 
have understood it, will have no place in the future of 
our railways. The battle-cry must be, “ All for one and 
one for all.”” General managers and general officers will 
do well to say to their subordinates: ‘‘ Your mistakes are 
mine ; 
difference whether we have Government control or owner- 
ship or whether our railways are ope’ 


An analyst primarily, with the ability to appre- 


The day of 


past. Our general officers 


your achievements are yours.” It makes no 


rated more or less as 


private corporations, the demand for capable and broadly 
educated railway officers will always continue. I believe 
it was Lord Ashfield who so wisely pointed out the diffi- 








Abridged. 





of publicity with respect to statistics and accounts as 


culty in finding men with the qualifications to fill respon- 
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sible posts, and I am not sure but what his remarks upon 
the subject produced a considerable number of applicants 
who felt themselves qualified to administer almost any 
post in the railway world. At least, all of them evinced a 
desire to accept the emoluments’ which are traditionally 
supposed to accompany such billets. However that may 
be, Lord Ashfield was perfectly right, and the great diffi- 
culty which confronts most railway companies is to find 
such men as I have deseribed. What I wish to impress 
upon you is that it is not so much great technical skill 
that is hard to find as it is men with really sufficient 
breadth of vision, sympathetic temperament, coupled 
with firmness, and what is more important, the ability to 
accept and carry responsibility. 








Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Wages Conciliation Board for Midland Bargees. 


Tue strike of Staffordshire canal boatmen has 
had a wonderful and splendid finish. We are to have 
in future for the settlement of labour disputes a Con- 
ciliation and Arbitration Board similar to the unique 
organisation which has existed for the same ends in the 
Midland iron trade for forty years past. The quite 
phenc 1 in preventing strikes which has 
marked the history of the Iron Trade Wages Board, of 
which one of the very earliest presidents and arbitrators was 
the late Mr. Joseph Chamberlain, has acted as an incentive 
to establishing a similar body for the Midland bargees, 
and the historic ending of a labour dispute which was 
rapidly bringing the Staffordshire and Midland ironworks 
to a standstill has been received in trade circles on all hands 
with expressions of the most pleasing satisfaction. The 
boatmen are to receive an increase of wages of 6s. per week 
from the beginning of May, plus a further sum not yet 
announced for retrospective pay. In addition, a Wages 
Board, consisting of employer and employed repre- 
sentatives and an independent president, is to be created 
forthwith as already stated. The main provision of the 
new Board is composed as follows :—(1) “ National 
negotiations and awards: It is agreed that in future 
both sides will become parties to (2) national negotiations, 
(6) national awards to which they may be invited. Any 
claims and proposals of a national character to be for- 
warded to the Wages Board immediately they are for- 
mulated.” (2) “Each party to have mutual rights in 
calling meetings of the Board, such meetings to be held 
within fourteen days.” I have called the finish of the 
bargees’ strike “ wonderful and splendid.” It is so for 
this reason, that it exhibits the possession by the men’s 
leaders and advisers of a most unusual amount of good 
sense and educated foresight. The boatmen are to be 
highly complimented that in voting the setting up of 
a Conciliation and Arbitration Board of masters and men, 
the best means of maintaining industrial peace, they have 
set an example to labour in other industries of the kingdom 
of which they may be deservedly proud. The Midland 
Iron Trade Wages Board has a sliding scale attached to 
its working by which wages are automatically regulated, 
and it may well be that the Canal Boatmen’s W: 





Board will possess some such similar independent regu- 
lator. 


Advanced Prices After the Holidays. 


It is likely that the new prices to operate in the 
iron trade as the result of the 4s, 2d. per ton increase in 
works coal will not be definitely considered by ironmasters 
until next week in view of the holiday interruption. 
There is a general expectation of advances covering most 
descriptions, and many of the trade have still further 
increased the premium on the “list” prices, which have 
been nominal for some time past. It is calculated that 
if the advance on pig iron does not exceed l5s., £2 will 
cover the increase on bar iron. Ironmasters have some 
excuse for not knowing what the effect of the 
additional impost will be, seeing that the advance on 
Yorkshire and Derbyshire furnace cokes varies from 
7s. 3d. to 12s. 6d. The position is that the advance 
depends less on the increased cost of production than on 
the strength of demand. Clearly, then, there is no pros- 
pect yet awhile in this part of the kingdom of witnessing 
any fall in prices similar to that now occurring in some of 
the industries of the United States, and which has also 
to be recorded in our own tin market. Since my last 
letter the Northamptonshire makers have advanced 
prices 15s., i No. 3 foundry £11 15s., No. 2 
£11 17s. 6d., No. 1 £12, and gray forge £11 10s.—all at 
the furnaces. Makers have also put another 5s. on forge 
sorts for new business. These prices are subject to any 
further additions in respect of added costs prior to the 
time of delivery. Similar advances are anticipated in 
Derbyshire and Staffordshire material, but they are not 
yet announced, The furnace cwners consider themselves 
sufficiently covered by the clause requiring the buyer 
to pay whatever price is current at time of delivery. 
Basis quotations, subject always to readjustment not yet 
decided, may be called :—South Staffordshire : part-mine 


forge, 222s. 6d; No. 3 foundry, 230s. ; cold blast, 315s. ; |- 


Northamptonshire : forge, 225s. to 230s. ; No. 3 foundry, 
235s.; No, 2, 237s. 6d.; No. 1, 240s. Derbyshire : gray 
forge, 222s. 6d.; No. 4 foundry, 227s. 6d.; No. 3, 230s. ; 
No. 2, 235s.; No. 1, 240s. Quotations for basic iron 
have mounted to £13 5s. and upwards, and there is a good 
market for it even at that figure. Any new declaration of 
prices will not supersede the existing arfangement, under 
which the buyer is called upon to pay the price current 
on delivery. The pig iron consumer, in his extremity, has 
no alternative but to pay, as the supply is considerably 
short of requirements ; but there are those who declare 
that a point is being reached which industry cannot 
maintain, and when there will not be a market, even for 
the short output. Already there is an ominous drop in 
the number of inquiries. Numbers of the blast-furnaces 
have been refusing orders for the past month, in view of 


88°81! Shropshire and North Staffordshire. 


poor output resulting from coal scarcity. There is a very 
active demand for wrought iron scrap at £11, and en- 
deavours are being made to force the prices higher. 


Finished Iron Prices Prospects. 


As already stated, finished iron consumers 
are anticipating an increase next week of 40s. per ton on 
bar iron. No further movement yet falls to be recorded 
in nut and bolt bars, which have been rather active of 
late. Staffordshire qualities are £29 to £29 10s. delivered 
in the district, and Lancashire £28 10s. to £29 f.0o.t. 
Warrington. The mills are booked for months ahead. 
Puddled bars are offered in small lots at £23 to £23 10s., 
but these also must advance next week. Small bars are 
to be advanced, the amount predicted being from £3 to 
£4 per ton, the new price which is to result commonly 
ap for steel bars of sizes ranging from #in. to 3in. 
is : 


The Steel Trade. 


The steel works are more to accept 
orders now than they were in view of the steadily in- 
creasing production from new plant gradually brought 
into operation. Very little foreign steel is coming in at 
the moment, and, as the home steel works are more willing 
to do business, some big contracts have been made, during 
the past few days, for deliveries over the latter months of 
the year. It is now possible to place orders for relatively 
small quantities of American structural steel for shipment 
in the third quarter of the year. Too much reliance, 
however, cannot be placed on promise of delivery, as 
material which ought to have arrived in January is only 
now being delivered. Midland makers have advanced the 
price of steel hoops from £33 10s. to £36 10s. at works. 
In this they are following the lead of Lancashire. The 
price of Lancashire steel hoops has been advanced £4 to 
£39 10s. f.0.b., and 2s. 6d. extra for district delivery. 
Lancashire iron hoops are £39 15s. f.o.b. Sheet bars from 
South Wales delivered to Birmingham consumers are 
slightly easier this week, chiefly on account of improved 
production, and no further advance appears to have taken 
place in billets, which are selling at from £26 to £27 per 
ton. Some very large contracts have been arranged, 
one amounting to as much as 10,000 tons at current prices. 
The black sheet rolling firms have acquired fair stocks of 
steel bars, and export demand for galvanised corrugated 
sheets is well maintained at £55 to £57. Mild steel wire has 
been put up £2 10s. per ton. Open market stee] quotations 
are only nominal at :—Hoops, £36 10s. ; angles, £22 10s. ; 
tees, £22 10s.; joists, £22 10s.; ship, bridge and tank 
plates, jin. and upwards, £24 5s.; boiler plates, £27 10s., 
at makers’ works. These prices are the minima last offi- 
cially declared ; but, except in the case of hoops, they do 
not represent actual selling rates, which are much higher. 
This is a condition of the Birmingham market which, 
I wish to impress, must be carefully taken into account 
in reading the foregoing figures. 


Approaching Coal Trade Decontrol. 


The Government projects for supplementing 
the coal supply of the Midlands by importations from other 
coalfields, which as I pointed out in this letter last week, 
were contemplated have since been outlined at a meeting 
of Midland colliery owners representing Warwickshire, 
South Staffordshire, East Worcestershire, Cannock, 
It was explained 
that the district was the only ane in the kingdom in wh:ch 
the output for the first three months of 1920 was less than 
in 1919. Mr. F, Impey, the chairman of the local Board 
of Trade Coal Supplies Committee, told the owners that 
the coal trade was on the threshold of decontrol. He used 
that expression advisedly, for they could not yet pass 
through the door of return to pre-war conditions, entire 
decontrol and freedom of contract. The condition pre- 
cedent was an ample supply of coal for all purposes, both 
household and industrial. Before that could be there 
were many things to be done. The only way to increase 
the supplies for the district was to retain for use locally 
some small deliveries of fuel now going to London or the 
southern counties in excess of pre-war deliveries, and to 
supply those districts with more sea-borne coal, but 
principally by bringing into the area fuel which, but for 
the restrictions imposed by the Government in order to 
assist home industries, would be exported. The West 
Midlands Coal Supplies Committee recognised the serious 
position of manufacturers in the iron trade of the Black 
Country and pottery industry of North Staffordshire, 
who were on short time owing to shortage of fuel deliveries. 
After listening to a long and hopeful address from Sir 
Adam Nimmo, chairman of the weekly London gatherings 
of the massed Supply Committees held at the offices of the 
Coal Controller, the Midland owners formally welcomed 
the suggestion of impending decontrol, and assured 
the Controller of their entire desire to co-operate with the 
local coal factors to assist its happening. The improve- 
ment in the output of coal shown by the latest returns 
is welcome, even though it is not large. Without a very 
substantial augmentation of the tonnage the regeneration 
of industry is a vain hope. A drastic reduction of the ex- 
port of coal seems to be our only hope at the moment. 


Hardware Buyers Cautious. 


There are indications that in some departments 
of the Birmingham trades smaller sales are resulting from 
the present excessive prices. Amongst hardware buyers, 
particularly on overseas account, there is dissatisfaction 
with the high prices, and a want of confidence in their 
continuance. A spirit of caution is extending both among 
buyers and sellers. Brass manufactures especially are 
not being bought so eagerly as a few months ago, and 
buyers are now taking the precaution of getting quotations 
from a number of firms. 


Echo of the Moulders’ Strike. 


It is announced that with the foundries once more 
going regularly, dearth of castings is no longer paralysing 
trade in the Midlands. But the dislocation ensuing from 
the moulders’ strike is by’ no means wholly past. The 


intensified. Manufacturers who have not the means of 


making their own castings are buying them up wherever 

can be got, without counting the cost in many cases, 

widespread di isation of supplies is the natural 
result. Many of the big industrial units have foundries as 
an integral part of their productive systems, but they 
are using up the individual castings as fast as they can be 
turned out instead of machining them in bulk and thus 
economising labour and power. With June a further 
advance of wages becomes payable in the engineering 
industry. Happily the trade has had opportunity to 
adjust itself to this increase, and, though it means higher 
selling prices in many directions, it involves no dislocation. 


Shipbuilding and Birmingham Activities. 

Birmingham is enjoying 4 considerable share of 
the business accruing from current shipbuilding. In 
some special branches of engineering a great deal of work 
is going through on this account. Local manufacturers 
have, it is true, been di inted in the hopes which were 
inspired when they began to construct parts for standard 
ships. All that is at an end. | There is no longer any 
promise of Birmingham becoming a shipbuilding centre. 
But a great many local industries take a hand in the fitting 
out of ships, and just now there is great activity in that 
direction. Many parts of the machinery are produced 
here. Steam turbines, or their components, lighting 
installations, brass and copper tubes for ‘boilers are in- 
cluded in the orders coming in. The chain, cable and 
anchor makers in the Cradley and Lye districts of East 
Worcestershire are unable to keep pace with the require- 
ments of the shipyards. They could do much more if 
supplies of fuel and iron were not subject to frequent 
interruptions. At Darlaston the nut and bolt makers 
are so pressed with business that they cannot get raw 
material anything like fast enough. 








LANCASHIRE. 
(Prom our own Correspondent.) 


Mancuester, Thursday. 
Iron Steel, and Metals 


THe markets in Manchester are, of course, very 
poorly attended this week. Business men, however, are 
beginning to realise that a change is coming over the pros- 
pects of trade, and are, perhaps, glad of the Whitsuntide 
stoppage, because it gives them an opportunity of esti- 
mating the effect of the change before they need to do 
any fresh business. There was very little actual buying 
and selling of iron and steel on the Tuesday meeting in 
the Manchester Exchange, and that was the only business 
opportunity of the present week; but, although un- 
doubtedly the non-ferrous metal markets were depressed, 
there is no sign of any depression yet in the iron and steel 
market. Nevertheless, there is a feeling that the highest 
prices have been reached, even if there be no present 
prospect of lower prices. If it be true that the top of 
the boom has been reached it mignt now be interesting 
to look back on the history of former iron trade booms. 
We might mention one, viz., that which reached its 
climax in 1873, and it may be noted that the depression 
following it lasted just six years, while the succeeding 
boom of 1879-80 did not last for a whole year. 


Metals. 

The market for the non-ferrous metals has been 
very much disturbed since our last report was written, 
It is rather difficult to see any immediate reason for the 
nervous attack which seized upon the copper market in 
the middle of last week, and probably it was not caused by 
any new or startling information as to the position of the 
metal, but rather by the fact that all the markets now, 
with the exception of iron and steel, are in an overwrought 
condition, and that those who have speculative holdings 
are afraid of what the banks may do. It seems more than 
ever absurd to have standard copper dropping to £87 
while common pig iron is rising to £12 10s. per ton. The 
present price of standard copper, at any rate, proves a 
point which has often been mentioned, but which is still 
very largely ignored in the commercial world, and that 
is that costs alone, in the absence of demand, cannot 
sustain prices. The costs of producing copper are probably 
three times as great as they were before the war, and when 
the demand revives, of course this factor will tell. The 
sharp break in raw copper prices did not bring in much 
buying on the part of consumers, and this may be the 
result of such large supplies of scrap. It is currently 
reported that the quantity of old copper and brass coming 
into the market is greater than ever it was, and this report 
is supported by the prices at which the old metal is being 
offered. Scrap brass and -metal are now almost at 
pre-war prices, and cannot fail to have an effect on the 
demand for new copper and spelter, at any rate in one 
branch of the consuming trades. Tin has been affected 
by sympathy with the copper market, and, of course, 
by the weakness of silver ; but the fall has now gone rather 
beyond the figure which might have been predicted from 
the silver price. One may, perhaps, look for some reaction 
when Whit-week holidays are over, or perhaps before, 
because London takes little notice of this North Country 
holiday. The enormous premium now being paid on 
Straits tin as against standard is a curious feature of the 
market. Lead has, perhaps, held up better against the 
general disturbance in the metal markets, and this is, 
perhaps, because the quantity of lead now being produced 
is by no means excessive. When the Broken Hill mines 
resume, and Mexico settles down, then the output may 
easily become too much for the market, unless by that 
time some real progress is made with the housing problem. 
Spelter has been rather weak, and is now standing at only 
about £5 per ton above lead. The decline in consumption 
at the galvanised ironworks, and the fact that scrap brass 
keeps down the output of new yellow brass, are two of 
the reasons why spelter is not more in demand at the 
present time. 


Pig Iron. 


There was, of course, very tittle business moving 








the uncertainty as to costs of production and the very 
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competition for supplies from outside sources has been 


this week on the Manchester Exchange, and the greater 
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part of the operators whether buyers or sellers, were away. 
The position as regards prices is not yet quite clear, but 
one thing is clear, and that is that the Cleveland prices 
have no influence on the market for foundry iron here. 
It is said that there is a prospect of increasing the supply 
from the Cleveland furnaces, based on the expectation 
that furnace coke will soon be more plentiful + but even 
if this be a correct view of the future, one knows that 
much more iron is wanted from that district for the 
Scottish and other customers who are waiting, and it 
will have to be supplied before much Cleveland iron comes 
to Manchester. Our ironfounders must reconcile them- 
selves to paying about £12 10s. per ton for another 
two or three months; and, in fact, while they can 
get almost anything they like to ask for castings, 
this does not matter so much. The trouble will 
come if the excessive prices for these latter fall off before 
the famine in pig iron is over. We shall be able to see 
better during next month whether the supply of foundry 
iron here, even at £12 10s. per ton, is sufficient for the needs 
of the district. It is quite possible that this will not be 
the case, and a scramble amongst consumers may lead 
to still more extravagant local prices for a little time. 


Scrap. 


The market for scrap materials is certainly 
stronger than it was, but of course little evidence of this 
is to be seen during the present week. There are very 
few buyers about, and these do not propose to act during 
the holiday ; but higher prices have been heard of both 
for heavy wrought serap and for cast scrap. For the former 
up to £11 5s. on trucks has been paid, and this contrasts 
with £10 5s. only a short time ago. The object, no doubt, 
is to prevent any more heavy wrought scrap from going 
into other districts, for every ton of it is wanted urgently 
in Lancashire. Cast.serap is improving simply because 
founders are finding more difficulty in securing enough 
pig iron. In the present state of demand for castings 
they are not so much concerned with prices of the raw 
material as with quickness in turning out the finished 
article. Otherwise they would pay more attention to 
scrap and less to pig iron while the t difference in 
price continues. For best textile foundry scrap dealers 


trade industrially. After standing idle since last Novem- 
ber, the United Steel Company, Limited, of Cumberland, 
has restarted its Solway ironworks. The total production 
of iron will thereby be materially increased, and just at 
a time when a big tonnage of metal is being called for. 
Furnaces in several parts of the district are being modern- 
ised, but it will be yet awhile before much additional 
plant is working. The whole of the iron made is going into 
immediate consumption, and the demand locally is excep- 
tionally heavy. Requirements are likely to be big for 
some considerable time to como. Prices are firm, with 
parcels of mixed numbers of Bessemer iron at from 
£14 15s. per ton net f.o.t., and special brands are at 
£15 15s. per ton net. 


Iron Ore. 


There is a keen demand for hematite iron ore, 
and raisers are not able to fulfil the wants of local smelters, 
who continue to use largely of foreign ores. Native 
ores of average quality are quoted at 52s. 6d. per ton, 
and the best grades run up to 56s. per ton net at mines. 
Spanish and North African ores are in strong demand at 
62s. 6d. per ton delivered. Three large cargoes arrived 
in Barrow last week from Benisaf and Bilbao. 


Steel. 


The output of steel is slightly down this week 
on account of the holidays. The general demand for steel 
is good for most sorts. The chief of the attention is being 
paid to the rolling of rails for home, Indian and Colonial 
use. Heavy sections are at £23 5s. to £24 5s. per ton, 
with light sections at £24 10s. to £25 5s. per ton. Billets 
are in steady demand at £28 per ton. Nothing locally is 
being done in ship plates, which are at £23 10s. per ton, 
and boiler plates are up to £31 per ton. Local require- 
ments are being fulfilled from outside the district. 


Shipbuilding and Engineering. 


These trades are well employed in most depart- 
ments. The reconditioning of the oil transport Santa 
Margherita has been completed by Messrs. Vickers. She 





the directors draw attention to the loss of output through 
a strike of colliers in the summer, and the moulders’ 
and railwaymen’s strikes in the autumn. However, by 
bringing into the account the profit on the company’s 
shell factory for 1917 and 1918 the profit shown in the 
balance sheet now presented is £105,197, compared with 
£92,821 in that for 1918, and whereas £20,169 was brought 
in, the sum of £24,075 is being carried forward. Up to 
last year the shares of this company were of £20 each, 
but the directors then split them into shares of £10 each, 
and at the same time, taking £306,460 from the reserve 
account, capitalised that sum, distributing among both 
ordinary and preference holders one new £10 share for 
each £10 already held. For that year half the dividend 
of 10 per cent. per annum was paid on the old capital and 
half on the new, so that the distribution in 1919 actually 
equalled 15 per cent. on the old capital. On this occasion 
the directors make up the dividend to 74 per cent. on the 
increased capital—equalling 15 per cent. on the old—and 
in addition propose to pay a bonus of 2} per cent., which, 
on the old basis, equals 20 per cent, for the year, tax free, 
but on the new capital is, of course, actually 10 per cent. 


A New Company. 


A feature of this company’s report is the develop- 
ment of the proposal announced some short time ago to 
separate the coke ovens—of which the firm has a very 
fine range—and by-product recovery plant, placing them 
under the control of a new company. The latter is to be 
known as Thorncliffe Coal Distillation, Limited, and it 
will take over, at a valuation, Newton, Chambers’ Rock- 
ingham and Thorncliffe coke oven and by-product works. 
Payment will be made by the issue to Newton, Chambers 
by the new company of 8 per cent. preference shares to 
the amount of the agreed purchase price, and, in order to 
provide working capital, the new company will offer its 
whole issue of shilling ordinary shares to the shareholders 
in Newton, Chambers in the proportion of five one shilling 
shares for each £10 share held, whether preference or 
ordinary. The directors, who know better than do the 
shareholders the value of such a hint, strongly advise 
the latter “to take up and to hold” the new shilling 
shares. This policy of forming subsidiary companies 





try hard to get over £11 per ton. 
Manchester Association of Engineers. 
On Wednesday, May 19th, a large number of 
members of the Manchester Association of Engineers 
availed themselves of the invitation of Galloways, Limited, 
to pay a visit of inspection to the company’s works at 
Knott Mill. The visit turned out to be most instructive. 
The members were escorted round the works by Mr. Henry 
Pilling, the managing director, and his staff, and were 
shown three rather remarkable engines which are either 
in course of erection or are just completed. Under the 
latter heading the large Uniflow steam engine for 
Lysaght, Limited, is believed to be the largest of its kind 
in the world. I have referred to this engine previously. 
It has a single horizontal cylinder 60in. diameter by 
6ft. stroke, and is intended for driving a mill for rolling 
steel sheets, and will run at 28 revolutions per minute, 
at which speed the normal power developed will be 
1500 horse-power. It is characterised by having only 
two inlet valves, one at each end of the cylinder, and no 
exhaust valves, the steam being evacuated through ports 
uncovered by the piston. The flow of steam at each 
: eylinder end is uni-directional, namely, from the inlet 
valve to the central ports, and to the consequent elimina- 
tion of temperature differences between the steam and the 
metal of the cylinder the economy of this class of engine 
is due. Several original features are embodied in the 
design, principally the built-up cylinder and the special 
form of piston supported on articulated shoes. As the 
engine could not be shown under steam the valve mech- 
anism was operated by an independent electric motor 
to demonstrate its simplicity of action. The second engine 
was a large horizontal gas engine of 1850 horse-power— 
one of five—built for the Barrow Hematite Steel Company, 
two for generating electric energy and three for supplying 
air to the blast-furnaces, and all driven by blast-furnace 
gas. That on view was for electric power generation. 
The cylinders, two in number, are arranged tandem 
fashion, and are 1150 mm. diameter by 1300 mm. stroke. 
They are double-acting, and work on the four-stroke cycle, 
the speed being 94 revolutions per minute. The cylinders 
are cast in halves, and are provided with liners and 


detachable steel water jackets, thus simplifying the |. 


castings and minimising stresses due to expansion and 
contraction. The valve gear is simple, and is actuated by 
eams. The engine is governed by a servo-motor governor 
having a small centrifugal element which controls the 
supply of oil under pressure to a relay cylinder. The 
oil pressure on the piston of this cylinder provides the 
force to move the gas and air-throttle valves in accordance 
with the changes of speed. Ignition is by low-tension 
magneto, three igniters to each cylinder. The third 
engine was a three-crank reversing rolling mill engine in 
process of erection. This will have three cylinders 40in. 
diameter by 4ft. 6in. stroke, and the maximum normal 
horse-power under average conditions will be 8000. 
It is intended for driving a steel rolling mill, and is de- 
signed for rapid reversing and economical working. The 
valves are of the balanced piston type, and the reversing 
gear is on the Joy radial system, arranged to give a cut-off 
of from zero to 75 per cent. This engine will have the 
Galloway single-lever control gear, which has already 
been employed on other engines. One lever controls both 
the throttle valve and the cut-off, so that the necessary 
variations of pressure and cut-off are effected to give the 
smallest consumption of steam. A good deal of interest 
was taken in the exhibits in the laboratory, the most 
attractive being samples of “ Magnam ” metal—an alloy 
of Mond nickel, copper and tin—which is very suitable 
for valves and seats for superheated steam. This metal 
neither erodes nor corrodes. It has a tensile strength of 
about 20 tons, machines well, and has a Brinell hardness 
of from 190 to 230. 


Barrow-tn-Furness, Thursday. 


Hematities. 
Taking the whole of the district, there is rather 


furnace, thus increasing the output of steel. 
struction of the new 24in. section mill is progressing, 
though it will be about a year before it can be put into 
commission, and the company is erecting a brickworks 
which will have a capacity of 10,000 bricks per day. 


Newton, Chambers and Co., Limited. Although, in this 


has been renamed Marinula. 


Fuel. 


The demand for steam coal is brisk, and the price 
has gone up to 43s. per ton delivered. Coke is in heavy 
demand, and the new rate for East Coast qualities is 
72s. 6d. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 
Lost Output. 


Tue financial year of the Park Gate Iron and 
Steel Company, Limited, like that of John Brown and Co., 
Limited, and a few other concerns in this area, closed on 
March 31st, and the directors have just presented their 
report on the operations of the twelve months. There are 
several points of interest in it, but to my mind the out- 
standing feature is the searchlight focussed on the loss 
of output caused by strikes. One whole quarter of the 
year was affected in that manner, with the result that the 
Park Gate works lost in output 40,000 tons of steel. 
Now mild steel cannot be bought inder £26 a ton, so it 
means that, expressed in terms of money, the loss of 
turnover to this one firm alone must have been at least 
£1,040,000, whilst the men themselves lost in wages 
£140,000. That’s the way to expand British trade! 
That’s the way to capture new markets overseas! That’s 
the way to take advantage of our present amazingly good 
opportunities ! By such tactics labour is not playing the 
country’s game. It is not even playing its own game. 
It is playing the foreigner’s game, and it may be that 
before very long the truth will dawn on minds at present 
obsessed by a desire to keep stirred up a spirit of unrest. 
But it is quite likely that our opportunities will have passed 
by then, and that we shall be in no better position certainly 
than before the war, even if as good. 


Reporting Good Progress. 
For the reason explained, the Park Gate Com- 
y’s profits suffered a reduction from £141,623 to 
£124,033, though even that left them considerably higher 
than those of either of the years 1916-17 or 1917-18. 
The dividend for last year is made up to 7} per cent.,’ 
which nominally compares with 16} per cent. for the 
previous year; but since then the company has been 
reconstructed, three new shares being given for one old, 
so that on the former capital the present dividend is 
equal to 22} per cent. To do that, however, in face of 
reduced profits, the directors have been unable to place 
anything to the general reserve, against £50,000 for the 
year 1918-19, and £11,533 is carried forward, against 
£20,550 brought in. But although there is nothing placed 
to reserve, the balance sheet item “ sundry creditors,” at 
£257,141, contains, I believe, a very adequate reserve 
against excess protits duty demands, If labour has slow- 
timed during the year, the directors of this well-managed 
£2,000,000 capital concern have kept their responsibilities 
clearly in view, and are now able to report good progress 
in several directions. ‘The new No. 1 blast-furnace is 
working satisfactorily, and although No. 2 furnace is 
down at present for re-lining, it will be in blast again 
very shortly. The new 400-ton mixer is working well, 
and the old one is being converted into a ee tilting 
@ con- 


Newton, Chambers. 
Another report of special interest is that of 


devoting themselves definitely to certain phases of the 
parent company’s property is becoming very favoured, 
one of the more recent notable examples being that of 
Clayton and Shuttleworth, Limited, of Lincoln, and in 
its last report the Tinsley Park Colliery Company, Limited, 
of Sheffield, indicated the formation very shortly of a 
separate company to control the coke ovens and by-pro- 
duct plant, which, in that case, are developing along very 
important lines. It may be remembered, perhaps, that 
it was the Tinsley Park Colliery Company that some time 
ago entered into an arrangement with the Sheffield Gas 
Company for the supply to the latter of coke-oven gas. 
Pipes were laid conducting the gas direct from the ovens 
to the gas company’s mains, and the scheme, I believe, is 
proving highly satisfactory to all concerned. Formerly 
much of the gas escaped into the atmosphere, 


The Three-shift System. 


From this week end a new arrangement, I under- 
stand, commences to operate in the interests of steam 
service men engaged in the Sheffield steel trade. Some 
time ago the Iron and Steel Trades Confederation, General 
Workers, the N.A.U.L., the Winding and Enginemen, and 
the Workers’ Union—five societies—asked the employers 
to put into operation, so far as the steam-service men were 
concerned, award No. 84, which would mean increased 
pay on condition that the men accepted the three 8-hour 
shifts’ system. The Enginemen and Firemen’s Union 
also applied for the change, but in that case the conditions 
asked sufficiently differed to make further consideration 
necessary. The Sheffield and District Engineering Trades 
Employers’ Association has decided to put the new arrange- 
ment, which affects about 10,000 men, into operation as 
from Sunday next. This will mean, roughly, that where 
10,000 have been employed, and have been working from 
ten to thirty hours overtime per week, 15,000 men will be 
required to work the eight-hours shifts, with no overtime, 
Sunday work being paid for at the rate of time and a-half 
instead of time and three-quarters, the difference being 
adjusted in another way. It is to be sincerely hoped the 
change will lead to an appreciable increase in output. 
A similar movement is in progress on the Rotherham side 
of the district, where the National Amalgamated Union of 
Enginemen, Firemen, Mechanics, Motormen and Electrical 
Workers is asking the Employers’ Association to introduce 
the “third turn” on the present 47-hours system, with, 
of course, the inevitable revision of wages. 


General Conditions. 


For many firms the whole week has been one 
prolonged dies non, the ‘‘ workers *’ being adepts nowadays 
in a rapid development of the holiday spirit. “ Output 
be hanged ” said one of them to me, and he meant all that 
arid more. In some instances, however, the pressure is 
so great that the employees graciously consented to resume 
operations on Wednesday morning, and throughout the 
Whitsuntide a considerable quantity of repair work and 
overhauling of machinery and plant was effected. The 
strike of builders employed in the Corporation’s housing 
schemes continues, though it is understood that the 
majority of the men have found jobs elsewhere, which 
looks as if the Corporation’s plans may be tied up rather 
indefinitely. I heard an interesting thing the other day. 
It appears that one of the Sheffield steel firms accepted 
a certain contract a long time back under such condi- 
tions that on present-day rates it will have to be com- 
pleted at.a very considerable loss. A notice to that effect 
has been posted up in the works, and an appeal made to 
the men—who, of course, will benefit from the wage point 
of view—to put their backs into the job so as to get it 
completed in less time than had been expected, in order 
to save some of the loss at any rate. It is an appeal to 
the sporting instincts of the men, for whom the firm, I 
know, have done a very great deal in the provision of 
sports-grounds and facilities for recreation. The question 
now is—will they respond ? Upon this point I shall be 


able to write quite definitely a little later on, and in the 








more activity to report this week in the hematite pig iron 


instance, the financial year ended on December 31st last, 





meantime judgment, of course, must be reserved. The 
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call for mild steel is as insistent as ever, and as rolling 
mill provision seems altogether inadequate to meet current 
demands, people in urgent need of such things as ship 
plates might, with almost as much hope, cry for the moon. 
New business absolutely cannot be placed. Bright steel 
strip is as difficult to obtain, and makers of sectional steel 
are in arrears with orders—badly so. Makers of crucible 
steel are not uniformly busy, but electric furnaces are well 
employed, and one still hears the question raised as to 
whether the electric steel-melting furnace will not, in the 
smaller sizes, some day run crucible furnaces off the 
ground. Most people, however, think the latter will never 
be superseded. Sonic’ of the high-speed steel makers are 
very busy, in spite of the experience of others, and there 
is a heavy demand for magnets and for machinery parts. 
America and Germany are both said to be offering certain 
makes of saws formerly specialised in by Germany but 
which 1m the last few years have been manufactured largely 
in Sheffield, and German and Austrian cutlery is said to 
be finding its way back here now. Railway and tramway 
steel is increasing in demand, and the call for automobile 
steel seoms not to be easing at all, though the state of 
the fore‘gn exchanges and the prevailing high prices 
continue to thin the stream of new business from the 
Continent. Taken all round, however, there does not yet 
appear to be any trade cloud on the horizon which needs 
to be regarded with any great anxiety 


Iron, Steel and Coal. 


One hears often of American, Belgian and German 
offers of steel, but the fact that no easing of the position 
follows goes to prové either that the quantities arriving 
from those sources are insignificant, or that actual delivery 
cannot be effected. The railways continue to make the 
position as uncomfortable as possible by means of inade- 

uate transport facilities, and for that and other reasons 
the difficulty of securing sufficient fuel is being almost 
generally felt. The steel furnaces here are working at top 
capacity to satisfy demand, though often under difficulties. 
Derbyshire pig iron cannot be bought delivered under 
£13, and is generally more than that, and Bessemer 
mixed numbers and West Coast hematite cost here about 
£15, East Coast being about 20s. less. Bar iron is certain 
to cost another 30s. or 40s., though at the moment of writing 
no official statement has been made. On all billets 30s. 
has been added, making soft basic £25 10s., hard £26, 
acid Bessemer £28 15s., and Siemens £29 15s, delivered. 
Steam coals are restricted in supply, especially small 
fuels. Best South Yorkshire steam hards are 33s. 2d. to 
33s. 8d.; Derbyshire, 32s. 8d. to 33s. 2d.; seconds, 
31s. 8d. to 32s. 2d.; cobbles, ditto; nuts, 3ls. 2d. to 
32s, 2d.; washed smalls, 28s, 8d. to 30s. 2d.; best hard 
slacks, 28s. 5d. to 28s. 11d. ; seconds, 27s. 11d. to 28s. 5d. ; 
soft nutty, 27s, 8d. to 28s. 2d.; peas, 26s. 2d. to 26s. 8d. ; 
and small slacks, 23s. 2d. to 24s. 2d. For house sort 
branch is 37s. 2d. to 37s. 8d., and best Silkstone 33s. 8d. to 
34s. 8d., all per ton at pits. Blast-furnace coke has been 
ncreased to 65s. 9d. per ton on rail at ovens. 








NORTH OF ENGLAND. 
(From our own Correspondent. 


Trade and Holidays. 


Tue trade position generally is one of great 
strength, and there is a constant increase of pressure in 
practically every branch of industry. There is an abun. 
dance of work ; more, in fact, than most trades can under- 
take. The lack of material and limited outputs, however, 
continue to be the drawback. For the most part, the 
Whitsun holidays were confined to two days, but so far 
as the steel industry is concerned, the cessation of labour 
has been extended in several] instances, owing to the short- 
age of trucks and the accumulation of material. This is 
only a repetition of the trouble which in recent months 
has become chronic, and in spite of deputations and repre- 
sentations of all kinds to the Government and other 

nsible authorities, the dearth of railway transport 
facilities remains a serious factor in clogging the wheels of 
Northern industry and in hindering the practice of that 
much-preached-about ideal increased production. Several 
mills are closed down for a full week, and two or three for 
a fortnight. As usual, the blast-furnaces continued in full 
blast, and there ™ 4 aiding resumption in the ironworks 
as well as the shipbuilding and engineering trades on 
Wednesday morning. . 


Cleveland Iron Trade. 


There is very little change to report this week in 
the position of the Cleveland pig iron trade. Business has 
been quiet in consequence of the holidays, but the tone 
of the market continues strong. In every direction output 
is on a limited scale, the demand far outstrips the supply, 
and in one form or another rationing has to be resorted to 
in order to satisfy the pressing needs of home and foreign 
buyers, Producers still adhere to their decision not to 
sell to neutrals, and little is likely to be obtainable for 
export until the output undergoes some expansion. At 
present the price appears to be no deterrent to business, 
but the conditions of supply and demand are abnormal, 
and the feeling is growing that we have passed the limit 
of safety in mgerd to price inflation. Little more than a 
year ago Cleveland foundry pig iron was selling at 95s. per 
ton. Even when the subsidy was withdrawn on April 
30th, Cleveland makers did business at 140s. per ton, yet 
to-day the price of No. 3 Cleveland G.M.B. and all the 
lower qualities is 217s. 6d. per ton, representing an advance 
of 77s, 6d. per ton. Pig iron is, in fact, sellirig at more than 
four times the pre-war price, and traders are more and 
more inclined to doubt if such prices can continue. | Cer- 
tainly in the foreign market there is a growing indisposition 
to do business at current rates, and whilst the demand 
abroad is at the moment a matter of indifference to makers, 


who have a y market for all the iron produced this is 
just a passing phase, and it may not be long before we 
are see business abroad. Meanwhile, any iron there 


is for export is going to France, Belgium and Italy at a 
5s. premium on the home price, and at this figure there is 





a demand, The truck supply is not yet by any means 
uate, though it is showing some improvement. 


Hematite Pig Iron. 


In the East. Coast hematite vig inom trade the 
demand is unabated, and makers are finding it more than 


ever difficult to cope with their commitments, The home |. 


demand is such as to absorb practically all, and even more 
than all, that can be produced, and makers, indeed, are 
so heavily booked up that fresh business for June-July 
delivery is extremely difficult to e. There is a big 
volume of business for forward delivery on offer at current 
prices. No. 1 for home consumption stands at 262s. 6d., 
and East Coast mixed numbers are at 260s. The premium 
to the European Allies is unchanged at 5s., and quotations 
to neutrals, to whom there is no fixed maximum, are 
nominal, 


Iron-making Materials. 


There is a noticeable improvement in the 
deliveries of coke, which conduces to the hope, that it will 
be found practicable to. blow in a few more furnaces before 
very long. The new quotations at the ovens are 62s. 9d. 
per ton for ordinary blast-furnace qualities, 65s. 3d. for 
qualities low-in rus, and 70s. 3d. for foundry coke, 
The deliveries of foreign ore to date are far in excess of the 
monthly average, but for nearly a week no ore ships have 
been unloaded. ‘The dockers and riverside workers on the 
Tees, who had boen on strike, resumed work on Saturday 
last, and it is anticipated that the congestion will be 
relieved by the end of this week. Under these conditions, 
there has been little business in Rubio ore, which is 
nominally at 59s. per ton e¢.i.f. 


Finished Iron and Steel. 


In the manufactured iron and steel trades the | desp 


pressure of demand is altogether abnormal. Price seems 
to be a secondary consideration ; the chief concern is to 
get delivery. The truck shortage, however, is again 
causing grave inconvenience and loss, deliveries being so 
seriously held up that several mills have closed down for a 
week, and a fortnight in some cases, in order to reduce 
the congestion. An advance of 30s. per ton is notified in 
the price of hard and soft billets, for which the minimum 
quotations are now £26 10s. and £25 10s. per ton respec- 
tively. Another advance is also expected in iron bars, 
but the amount of the rise has not yet been determined. 
Other principal’ quotations are as follows :—Steel ship, 
bridge and tank plates, £23 10s.; angles and joists, 4-ton 
minimum, £23; channels and flats, £23 5s.; tees, £24; 
rounds and squares, £25 10s.-all- with the usual extras— 
heavy steel rails, £23 ; fish plates, £28; galvanised sheets, 
£53 to £55, 


The Coal Trade. 


The Northern coal trade position displays scarcely 
any change from that which has ruled for some months 
past. The market is still seriously exercised by the great 
dearth of supplies for shipment overseas. The requisition 
demand which continues to be forced on the market is 
very strong, and is responsible for the almost entire absorp- 
tion of the Durham County output, so much so that a 
quotation for gas, coking or steams cannot be obtained, or, 
if so, can only be got with great difficulty, and is usually 
hedged about with impossible conditions. It would appear 
that the situation is daily becoming more and more 
awkward for exporters. A question causing much dis- 
cussion just now is pre-entries, and loud complaints are 
heard on every hand as to the erratic and inconsistent 
way in which all matters relating thereto are disposed of. 
Shippers complain that it is impossible to carry on under 
present conditions, and representations have been made 
in the hope of some modification being granted. There 
is still a great deal of uncertainty regarding the condition 
of exporting coals to France. In view of the statement 
that 45 per cent. of available coal for export is to be 
allocated to France, the question of price becomes a topic 
of supreme interest. As previously mentioned in recent 
letters, there have been for quite a while great efforts made 
by the French authorities to effect a considerable lowering 
of the price of coals imported into France, and it now seems 
to be within the range of the probable that these efforts 
will succeed. The feeling prevalent, however, is that in 
the end the French will reap ‘no’ benefit from any such 
arrangement, as producers will only sell to them when com- 
pelled, while with higher prices being offered elsewhere, 
other countries will naturally get the benefit of any surplus 
options. Business for Italy has quietened down a little, 
and though there are loadings going forward the total is 
not large. In the case of Norway, Sweden and Denmark, 
it is extremely difficult to get pre-entries passed. A few 
cargoes are being released from time to time, but mostly 
against old contracts. The coke position is unaltered in 
the case of all foundry classes, which are unobtainable. 
Gas coke prices have jumped up about 10s. per ton, 
147s. 6d. and 150s. having been paid, and these are now 
the current quotations. The following are principal 
quotations governing open-market trade :—Northumber- 
lands: Best Blyth steams, 130s. to 140s.; second Blyth 
steams, 125s. to 130s.; unscreened, 120s. to 130s.; best 
steam smalls, 120s. to 130s.; second smalls, 110s. to 120s.; 
best screened households, 140s. Durhams: Best gas, 115s. 
to.120s.; second gas, 110s. to 120s.;. special Wear gas, 120s.; 
coking, 115s. to 120s.; bunkers, 75s. to 80s. for the usual 
brands. 








SCOTLAND. 
(From our own Correspondent.) 
Reduced Buying. 


Wate the various sections of industry are still 
very busy, there are indications that buyers are not now 
quite so active. From all accounts, it seems there is a 
feeling that a drop in prices may occur soon. On the other 
hand, it may be that the present level of charges makes a 
reduction in buying a necessity to many. Whatever the 
actual reason, inquiries have fallen off to a considerable 
extent, while it is being said that certain manufacturers 


are once again offering their goods for sale. This can only 

be in isolated cases, however, as most trades seem to be as 

busy as they can possibly be, and are likely to be steadily 

employed for months ahead with orders already booked. 
Strike of Platers’ Helpers. 

Sone of the larger firms affected by the plaiers 

helpers’ strike have come to an 4 ment with the men, 
work will be started immediately. Others are ex- 

pected to follow suit. This strike has been affecting up- 

wards of 4000, men, and has caused considerable delay in 

the yards. 

Pig Iron. 

The various qualities of pig iron are as scarce as 
ever. Hematite is pretty tight, but No. 1 foundry is even 
more scarce, and is quoted round about £16 10s. per ton 
f.0.b. G w. Iron ore is in fairly good supply at present, 
though difficulty is experienced in getting steamers un- 
loaded. - 


Finished Iron and Steel. 


Steelmakers are still making large deliveries, and 
orders on hand are sufficient for a considerable time ahead. 
Ship and boiler plates are in constant demand, and sections, 
though not quite so busy, are in brisk ‘request. Steel 
sheets have a very good market, and in this department at 
least prices have evidently not affected the turnover 
Home and export inquiries are plentiful, and it is said that 
practically nothing is changing hands under £40 per ton. 
Good orders are reported in the steel tube trade, but the 
shortage of strips is occasionally causing some delay. 
Steel nails are busier than ever, and the demand is incessant 
and the mills are employed without interruption. There 
is no falling off in the activity at the bar iron mills, ‘and 
ite the large volume of business going through, orders 
are still far behind. The general export trade is said’to- be 
expanding a little. Steamers are more plentiful, atid-sail- 
ings more regular. eae ee 


Coal. 


The demand for Scotch coal is unabated, and the 
shortage of output is still noticeable. Industrial con- 
sumers are taking large deliveries, and any drop in the 
household consumption has had little effect on the market, 
the surplus being easily diverted for home use in other 
directions. The shipment of Lanarkshire fuel continues 
under restriction, and other collieries in the West of 
Scotland are under greater pressure in consequence. Very 
little round coal is available for export, and shipping 
delays are numerous. .‘The te clearance last week 
amounted to 124,652 tons, against 127,651 tons in the 
preceding week and 173,942 tons in the same week last 
year. F.o.b. Glasgow: Ell coal, Allied 78s. to 80s., 
neutral 87s. to 90s.; splint coal, Allied 70s. to 90s., neutral 
85s. to 100s.; steam coal, Allied 71s., neutral 83s. F.o-b. 
Methil or Burntisland: Screened navigation, | Allied 
72s. 6d. to 74s. 6d., neutral 100s. to 105s.; unscreened 
navigation, Allied 70s. to 72s. 6d., neutral 95s. to 100s.; 
first-class steams, Allied 70s., neutral 110s.; third-class 
steams, Allied 66s., neutral 105s. ‘ F.o.b. Leith: Best 
steam, Allied 68s. 6d., neutral 105s.; secondary steam, 
Allied 67s. 6d., neutral 100s.; screened bunker, Allied 
733. 6d., neutral 101s. 6d.;° unscreened bunker, Allied 
72s. 6d., neutral 99s. 
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WALES. AND ADJOINING COUNTIES. 
(Prom our own Correspondent.) 


Production and Costs. 


From all accounts the probability is that the 
miners will make a demand for increased wages of any- 
thing from 3s. to 5s. per day as the result of the Govern- 
ment raising the prices of coal for domestic and industrial 
use. It is difficult to see how the miners’ leaders will be 
able to dispose of the charge that their demand arises 
from selfish motives, considering that the price of coal 
for the miners remains about 6s. per ton, whereas the 
supplies for the rest of the community are made dearer. 
The feeling very strongly prevails that. the Government 
should state emphatically that the recent increase in wages 
granted to the miners was the limit of their concessions, 
and that there should be an end to the see-sawing of prices. 
The position of the coalowners is a by no means enviable 
one. Nationalisation is said to be dead, but if that be the 
case, and the owners are allowed at some distant date 
to run their property in their own way, it will in all 
probability not be long before the disastrous consequences 
of present Government control become more apparent. 
Qutput is down and costs of production are up. 
secretary of the South Wales Coalowners’. Association 
has only recently issued a very interesting statement on 
this question. The output per person employed in the 
mines throughout the United Kingdom in 1913 worked 
out at 265 tons per man ; for 1919 it was 214 tons per man ; 
while for January, 1920, the rate was only 203 toms per 
man. In the case of South Wales, in 1913 the output per 
man was 243 tons? in 1919 it was 213 tons; and for 
January of this year the rate was down to 190 tons 
per man. It is a matter for no surprise that the statement 
points out that during the current year the position of the 
export trade has been steadily growing worse. The 
statistics in regard to the cost of production under the 
régime of State direction are even more alarming. Between 
1899 and 1913 the increase in the wage cost per ton was 
less than Is., and in that period the output of the country 
increased by 67 million tons, whereas since 1913 the wages 
cost per ton has increased by about 258 per cent., while in 
that time the output has fallen by betwen 40 and 50 million 
toms per annum at the present rate of output. Taking 
the figures for South Wales relating to the wages cost per 
ton. of through coal, between 1887 and 1914, a period of 
twenty-seven years, the imcrease was 4s. 7d. per ton ; 
but the cost in 1920 showed an increase. over 1887 of no less 
than 23s. 6d. per ton. In other words, the cost in the 





months immediately preceding the war was just more than 








564 








double that of 1887, whereas that in May, 1920, was 
nearly eight times the cost in 1887. 


South Wales School of Mines. 


The report of Principal George Knox on the work 
of the session 1918-19 at the South Wales and Monmouth- 
shire School of Mines is one of continued progress at that 
institution. LS rg Mis past session the number of 
students enrolled at orest was 191, and at Crumlin 95, 
making a total of 286, as compared with 242 for the 
previous session. The number of inquiries and entries for 
the full-time courses for the session 1918-19 was the 
largest since the school was re-established, but are insig- 
nificant when compared with that of the present session, 
when 129 full-time students were enrolled; and many 
had to be turned away because of the lack of accommo- 
dation. The scheme of industrial training established 
in 1917 by the Ministry of Pensions for the purpose of 
training disabled ex-Service men otherwise unable to 
follow their pre-war occupation to acquire sufficient skill 
in more suitable trades, and thus permit them to return 
to civil life, was taken over by the Ministry of Labour 
in May, 1918. In South Wales this training was carried 
out at the four chief technical institutions, viz. 

Cardiff, Newport, and Treforest. Treforest was allotted 
all the mining and electrical work, and the large number 
of applicants for training severely taxed the accommoda- 
tion of the school and the resources of the staff. There 
were 271 ex-Service men enrolled, and 39 are at t 
in training. With the exception of the electrical class 
recently completed at Crumlin, all the trainees—with one 
or two exceptions—have found suitable employment in 
the trade for which they were trained: Another scheme 
of training inaugurated by the Ministry of Labour— 
rg reese Tay Department—and controlled by the Board 
of Education, has been put into operation for the P 

of -training demobilised ex-Service men, pst ea geo 
students and apprentices whose career was inte 

by war service. Seventy of these men have m. 
enrolled at Treforest in the ordinary full-time courses in 
miming engineering, colliery engineering, and chemical 
engineering respectively, thirty of whom are ex-studen( 
of the School of Mines. Over 100 applications for training 
have been received, but the others have had to be refused 
admission on account of lack of accommodation. The 
report adds that a considerable amount of testing work 
of a varied was carried out during the session 
in both institutions. The research work on coal and its 
derivatives has been continued by Mr. Illingworth, and 
it is hoped that. when the new experimental coking plant 
has been erected the laboratory results will be confirmed 
and turned to commercial account. 


Patent Fuel and Colliery Deals. 


The process of combining undertakings in South 
Wales continues, and within the past week or so several 
acquisitions of property have been announced, the most 
important of them concerning the patent fuel industry. 
Messrs. D. R. Llewellyn, H. Seymour Berry, and H. H. 
Merrett, who have prominently figured in colliery and other 
deals during the past few years, have entered into a con- 
tract to acquire the whole of the interests of the Crown 
Preserved Coal Company, Limited, which has patent fuel 
works at Cardiff Docks and Port Talbot. The importance 
of the deal lies in the fact that the purchasers now control 
an annual output of fuel of between 1,700,000 tons and 
1,800,000 tons per annum, which is over 70 per cent. of the 
total make of the country, which runs to rather more than 
2,000,000 tons per annum. As is well known, the pur- 
chasers are interested in the Graigola-Merthyr Company, 
Limited, and the Phenix Patent Fuel, Limited, which 
between them produce annually over a million and a- 
quarter tons of fuel. The Crown Company is the last of 
the fuel-making concerns in the Cardiff and Newport 
district to remain independent of other interests. All the 
other companies have become linked up with colliery 
undertakings, which is the case now with the Crown 
Company, as the three gentlemen named as the pur- 
chasers have big colliery interests, and, in addition, are 
shipowners. Control of the Crown Company passes to 
them as from July Ist. Next in importance is the acquisi- 
tion by the Ebbw Vale Steel, Iron and Coal Company, 
Limited, of a controlling interest in Lancaster’s Steam 
Coal Collieries, Limited. This property has an output of 
1} million tons per annum, and brings the total output 
of Monmouthshire coals owned and controlled by the 
Ebbw Vale Company and Messrs. T. Beynon and Co., 
Limited, to over 6,000,000 tons per annum. The share 
capital of the Blaenclydach Colliery Company, Limited, 
has been acquired by Messrs. D. R. Llewellyn, H. Seymour 
Berry, T. J. Callaghan, H. H. Merrett and Percy Miles, 
all of whom are associated with South Wales colliery 
undertakings. The Blaenclydach property is situated 
among the properties associated with the Cambrian 
Combine, and has at present an output of about 100,000 
tons annually, but the lower measures are now to be 
developed. Up to now the principal owner has been 
Mr. W. Mi Lewis, of the firm of Messrs. Perch and Co. 
In the Swansea district the Cape colliery, owned by Messrs. 
David Rees and Son, has been sold to the Folland Syn- 
dicate, which recently acquired the Garngoch pits, and which 
controls a er steel and tin-plate works in the Gorseinon 
and Pontardulais districts. The output of the colliery is 
about 700 tons per week, and is eminently suited for 
manufacturing purposes. ; 


Current Business. 


Operations on the coal market have been at a 
standstill practically since the middle of last week, and 
there is no prospect of much business being done until 
next week. The miners took three days’ holiday, and coal 
trimmers and tippers were not at work on Monday or 
Tuesday. The scarcity of coal is very pronounced, as the 
best part of a week’s output has been lost. Many miners 
extended their holidays beyond the official three days’ 
leave, and it is quite expected that outputs will from now 
on suffer materially by holidays. Home demands and 
bunkering requirements absorbed practically all coals 
available, and as a consequence the authorities have not 
been di to grant many permits for the export of 
coals. Furthermore, colliery_salesmen have their books 
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full, and had no coal to offer for loading immediately after 
the Whitsuntide holidays, while as regards business ahead 
they prefer to wait. The tone of the market remains firm, 
but prices ‘are for the moment merely nominal on the basis 
of 115s. to 120s. for large, 105s. to 107s. 6d. for through 
coals, and 92s. 6d. to 97s. 6d. for smalls, Patent fuel 
manufacturers have more inquiry than ever, and are 
quoting 130s., but have none to sell for this or next 
month’s shipment. There is no change in the coke position, 
although a little more foundry coke has been released for 
export, the price being about. 180s. per ton. Supplies 
of tg have not come along so well owing to strikes 
nd ie ce, and values ex-ship have improved to 65s. 


Newport. 
Business has been in abeyance owing to the 
holidays and short outputs. The market keeps very firm. 


Swansea. 


— ices hones He gen Boson in igre nees and 
ues show no le itputs are » and tonn: 

is still plentiful at Swansea. Complaints of loading delays 
are frequent. — 








Latest News from the Provinces, 





WALES AND ADJOINING COUNTIES. 


Ebbw Vale Company's Acquisition. 


A crrcuLaRk has been sent by the secretary to the 
shareholders of the Newport Abercarn Black Vein Steam 
Coal Company, Limited, informing them that the directors 
have received an offer from the Ebbw Vale Steel, Iron, 
and Coal Company, Limited, to exchange one Newport 
Abercarn i £1 share for five £1 ordinary shares in 
the Ebbw Vale Company. The directors have accepted 
the offer and recommend the shareholders to accept also. 
Ebbw Vale ordinary shares to-day stand at about 32s., 
so that on this basis Newport Abercarn ordinary share- 
holders will receive the equivalent of £8 for each of their 
£1 shares. Shareholders have to intimate their acceptance 
of the offer not later than June 5th. Mr. J. W. Beynon is 
chairman of the Newport Abercarn Company and Mr. F. 
Mills is chairman of the Ebbw Vale Company, and each is 
a director of both undertakings. 


Swansea Metal Market. 


The tin-plate market rules very quiet and is 
still under holiday conditions. Prices are about 71s. to 
74s. for L.C. 20 by 14. Other quotations are :—Block tin, 
£269 cash, £275 three months ; copper, £88 cash, £92 5s. 
three months; Spanish lead, £39 cash, £40 10s. three 
months ; spelter, £44 cash, £46 5s. three months. 








CATALOGUES. 





Hices Brorners, Dynamo Works, Sand Pits, Birmingham. 
—Booklet containing list of motors and dynamos in stock. 

Enocrveerrne Services Company, 106, Horseferry-road, 
Westminster, S.W 1. Pamphlet, entitled “ Efficient Tractor 
Driving.”* 

Wixcet Lamitep, 24, Grosvenor-gardens, Wostminster, 
8.W. 1.—IIlustrated pamphlet dealing with the Winget chain- 
spede concrete mixer, 

Tur Setson Enarneertna Company, Limited, 85, Queen 
Victoria-strect, London, E.C. 4.—Illustrated pamphlet devoted 
to Kempsmith milling machines, 

Tue Stanton Ironworks Company, Limited, near Notting; 
ham.— Monthly stock list of cast iron pipes made by ‘‘ Stanton,’ 
“ Holwell,” and ‘* James Oakes.” 

Hoorgr anpD WeyMAN, Pilgrim House, Newcastle-upon-Tyne. 
—Pamphlet describing the firm’s mechanical oil spray system 
and tar and heavy oil-burning plant. 

Core, MARCHENT AND Morty, Limited, Bradford.—Coloured 
illustrated mphlet giving oe iculars of the firm’s central 





exhaust steam 

Tue Sun Execrricat Compaxy, Limited, 118-120, Charing 
Cross-road, London, W.C. 2.—-Price list of tungsten, carbon 
filament, automobile, flashlight, Pointolite lamps, &c. 

ALLDAYs AND Onions, Great Western Works, Birmingham. 
—List No. 464, Section W. Pamphlet giving illustrated descrip- 
tion and prices of oil-firing burners and equipment for boilers, 

Powrrite STEAM JornTiIne Company, Limited, 16 and 17, 
Devonshire-square, London, E.C. 2.—Small sample of Powerite 
and folder describing its applications and the claims made for it. 

Davipson anv Co., Limited, Sirocco ineering Works, 
Belfast, Ireland.— Booklet, entitled ‘‘ Side Talks with Sir Occo, 
No. 1,” an imaginary conversation concerned with the Sirocco 
fan. : 


“- 


Tae National Borter AND GENERAL INSURANCE CoMPANY, 
Limited, National Buildings, 8t. Mary’s Parsonage, Manchester. 
—lIllustrated booklet containing notes on gas and oil engine 
accidents. 

Lereps Exectricat Construction Company, Limited, Char- 
mouth-street, Leeds.—Leaflets illustrating the company’s elec- 
trie rivet furnace, standard R.H.3; and electric furnace, 
standard R. |, tilting type. 

Aneto-AMERrican Ort Company, Limited, 36, Queen Anne’s- 

tte, London, S.W. 1.—Illustrated pamphlets describing the 
+ ao 8 bulk storage installations for petrol and oils and equip- 
ment for dealing with the liquids. 

Ricarpo AND Co., Enotneers, Limited, 21, Suffolk-street, 
Pall Mall, 8.W. 1.—Illustrated booklet describing the experi- 
mental works of the company at Old Shoreham, Sussex ; also 
an account of certain activities of the firm. 

Tue Ricumonp Gas Stove anD Meter Compayy. Limited. 
—Reprints of articles, entitled ‘“‘A Modern Heat-treatment 
Plant,” “‘ The Heat Treatment of Aeroplane Parts,”’ and “ Gas- 
fired Furnaces for Cycle and Motor Cycle Work.” 

Attoy Wetpinc_ Processes, Limited, 14-16, Cockspur- 
street, S.W. 1.—Bulletin No. 35, dealing with A.W.P. are 
welding for structural steel work, and also leaflet devoted to 
electric arc welding as applied to reinforced concrete con- 
struction. 





Tae Sturtevant Enorvecrina Company, Limited, 147, 








Queen ‘Victoria-street, London, E.C.—Catalogue No. 1072. 
llustrated booklet d with mechanical draught for 
boilers, with particu'ar reference to the firm’s methods and 


equipment. 

Tue Gnrararre Ors Company, Limited, George-street 

idgeton, Glasgow.—Paiphlet concerned with ‘‘ Suspensol ” 
graphite oil for motor lubrication and other aphite products ; 
also pocaphirs setting out the claims for To lac waterproof 
graphite grease. 

Brown Broruens, Ltd,, Brown’s Buildings, Great. Eastern - 
streét, London, F.C, 2.—Print. showing new type of electric 
side lamp for fixing on the mudguards of motor vehicles ; also 
illustrated leaflet dealing -with the Simplex magnetiser for 
magneto magnets. 

AUTOMATIC AND Etecrric Furnaces, Limited, 281-3, Gray's 
Inn-road, W.C. 1.—Heat treatment Bulletin No. 20. Leaflet 
describing tests made of two abnormal steels ; also heat treat - 
ment bulletin No. 21, illustrated leaflet dealing with Wild. 
Barfield electric furnaces. 

Sremens Brotrers ann Co., Limited, Palace Place Mansions, 
Kensington Court, London, W. 8.—Pamphlet No. 535, entitled | 
“ Autophone No. 2,” containing an illustrated description of 
tho firm’s automatic telephone system for large business houses, 
factories and institutions. 

T. Cooke anv Sons, Limited, Buckingham Works, York.— 
Publication No. 520, Illustrated booklet containing descrip- 
tions of, and instructions as to the use and adjustinent of, Zeiss 
pattern levels, the construction of which was begun by the firm 
on the conclusion of the Armistice. 


Brerr’s Parent Lirrer Company, Limited, Coventry.— 
Catalogue 700 G, dealing with lifters for operating with steam or 
compressed air, friction lifters, drop etamps, forging hammers, 
friction-driven drop , coke and oil furnaces, power 
presses for clipping, and accessories; also Catalogue 1400, 
containing illustrations of drop-forging equipment. 

Grorck Cranock AnD Co., Limited, Wakefield.—Folder 

iving particulars of the firm’s recently introduced ‘‘ Silverlock ”’ 
atte pat rope. The new development. which has been intro- 
duced to meet the need of combating detcrioration— both internal 
and external—in the rope, consists in coating each separate 
strand with a heavy layer of metallic covering, before the rope 
is spun. The covering is claimed to afford valuable protection 
against corrosion without interfering with the locking of the 
various strands of the rope. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that the Railway Club has removed from 
92, Victoria-street, S.W. 1, to Leplay House, 65, Belgrave-road, 
London, 8. W. 1. 

Beck ano Hickman, Limited, ask us to announce that the 
address of their Birmingham warehous> and offices has been 
changed from 55, Station-street, to 23, Newton-street, Corpora- 
tion-street, Birmingham. 

WE are asked to state that Mr. R. S. Johnson, for many years 
connected with the firm of Workman, Clark and Co,, Limited, has 
joined the board of Cammell Laird and Co., Limited, and will 
assist Sir G. J. Carter at the Birkenhead Works. 

Messrs. SutzER Brorrens ask us to state that owing to the 
increesing demand for Diesel marine engines, Lloyd's = ool 
of Shipping has, at their request, appeinted Mr. W. G. Vallis 
as ship and engineer surveyor for Switzerland. with residence 
in the district of Winterthur. 

Mr. Frank Horie Brunt, Assoc. M. Inst. C.E., informs us 
that he has resigned his position as waterworks engineer to the 
Rochdale Corporation in order to commence private practice 
as a civil engineer, and that after the 31st inst. his address will 
be 100, Victoria-street, Westminster, S.W.1. Telephone : 
Victoria 1100. 

Tur Lonpon Carsonistnc Company, of 94, Lovisbig-lane. 
Wood Green, London, N. 22—telegrams, “ Stecleraft, Wood. 
London,”’ and telepbone No. 2146 Tottenham-—has been formed 
to undertake by means of modern equipment and highly skilled 
labour the heat treatinent of steels, 7.e., hardening, case-harden- 
ing, annealing, tempering, colouring, &e. &c. 

Messrs. Dotpy anp Wituiamson (E. R. Dolby, M. Inst. C.E., 
M.I. Mech. E.), consulting engineers, of 8, Princes-street, West- 





wg wa aul 1—telephone, Victoria 782—inform us that they are 
now back at that ad the Government having vaca the 
should be there and 


All communications 
not to the temporary add: pied during the war. 

Tue Lancasntre DyNAMO AND Motor Company, Limited, 
of Trafford Park, Manchester, informs us that an amalgamation 
of interests has been arranged between it and the Crypto Elec- 
trical Company, Limited, of Willesden. It is intended that all 
machines below about 10 horse-power shall be manufactured 
at the Willesden works and that machines above that size shall 
be manufactured at. Manchester. The relling organisations of 
+ a7 two companies have been combined throughout the Brit sh 

a : 











THE REGENERATIVE PROPFLY.ER.—We have received from 
Mr. Ralph W. Brikett, of 33, Tothill-street, Westminster, some 
notes on the regenerative propeller for ship propulsion. The 
device consists of a non-revolving propeller fixed abaft the main 
propeller, its object being to take the whirl out of the water as 
it leaves the niain propeller, and so increase the useful axial 
thrust. Students of ship propulsion may recall that Sir John 
Thornycroft used Calne € similar means for the same purpose 
in his turbine propeller, Mr. Brikett informs us that his re- 
generative propeller has been fitted to several vessels, the largest 
a steam tender of 600 horse-power, and that the measured per- 
cen saving of indicated horse-power may reach in some cases 
as ree figure as 20. The regenerative propeller may be mado 
somewhat ler in di than the main propeller—since 
the central core of the stream is the most important part 
and whilst the general form of the blades can be fairly well 
decided by cal tion, the best arrangement can only be reached 
by sea-going trials. Each case should therefore be separately 
considered on its merits. 


Socrerz pres InGENtEuRs Crvirs DE France.—We are 
informed that the Société des Ingénieurs Civils de France is 
organising, for its British Section, a tour in France, embracing 
Paris and the north-eastern part of the devastated regions and 
including visits to the mines and factories of this area. The trip 
will take place towards the end of June. From the provisional 
proempenme we see that the official time-table covers the period 

Tuesday evening, June 22nd, to Friday night, June 25th. 
The itinerary includes Compiégne, Amiens, Vimy, Lens. la 
Bassée, Lille, Roubaix, and Turcoing. The cost to members of the 
official part of the tour would be approximately 600f. per head— 
about £12; first-class return railway fare, London to Paris, £6 ; 
expenses in Paris, about £1 per day. Arrangements as to hotel 
accommodation in Paris will possib! 'y be carried out by the parent 
iety. Members are i Adhah prennonte of ati} neneesery 
for France, but that they need only be for Paris, as there 
is no difficulty, once there, in proceeding to other parts of France. 
ce ed will be haere 7d on this banner Fuller details ba be 
urnished on application to the honorary secretary at 45, Great 
Masiborotigh-sitost 
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French Engineering Notes. 
* 50 pdm Sur Obbrespondiend Paria) ° 
The Strike Collapse. 


Tux attempt of the Confédération Générale, du 
Travail to organise a eral.strike has failed, and by.a 
big majority the Confédération has voted a resumption of 
work in all departments, with the exception of the railways, 
the Union of which is maintaining its independence, and 
has refused.to be. tied by: the Confédération vote... The 
results of the strikes have been absolutely negative, and 
in. no case have the men received even jal satisfaction. 
As the strikes were not organised in interests of the 
men, who had everything to lose and nothing .to gain :be- 
yond giving more power to the Unions, the mass,of workers 
refused to come out, and in view of, the failure to. send 
forward ‘“ waves of attack’’ in the shape of successive 
strikes in different industries, the Confédération Générale 
du Travail has gracefully climbed down by declaring, 
itself satisfied with a victory: of principle. Meanwhile, 
the small section of railwaymen who are still out are 
returning in ups, but the service is still seriously’ 
restricted on the State lines, although it is believed that 
in the course ‘of a few days the Railwaymen’s Union will 
be obliged to follow the lead of the Confédération in putting 
an end to the strike. Several of the companies have shut’ 
down their repairing shops, which have long been centres 
of agitation, and as the strikes have always originated 
in those shops, it is proposed to suppress ‘this service and 
give out the repairing work to private companies. 


Railway Organisation. 

The victory of principle claimed by the Con- 
édération is the publication of the new Government pro- 
for securing unity in the working of the railways. 
is is not what the Confédération has striking for, 
since it has nothing to do with the nationalisation of the 
railways, and the project. is one that has been under 
consideration for many ‘months, and has been rendered 
necessary by the difficulty of ensuring a sane organisation 
amongst companies which were working absolutely 
independently of each other. One of the causes of the 
dslocation of the railway service was the variety of 
traffic charges imposed and the absence of any common 
working policy whereby the transport from one system to 
another necessitated too many formalities and. delays. 
In its new project the Government has decided not to 
interfere with the autonomous character of the companies, 
nor will it modify the existing financial conventions, but 
all the companies will be under the control of a Superior 
Railway Council, on which will be represented the railway 
companies, and the railwaymen as well as the various 
commercial and industrial interests of the nation. The 
object of this Superior Council will be to formulate and 
put into operation a definite railway policy, and the 
executive work will devolve upon a Committee of Direction 
composed of representatives of the different companies, as 
well as of the Director of Railways attached to the Ministry 
of Public Works. The Government, as represented by the 
Director of Railways, will therefore play an effective part 
in the management instead of simply exercising a control 
as he has done heretofore. The i of this arrangement 
is to establish a practical and uniform railway policy for 
the whole country, to enable the railwaymen and railway 
users to have a voice in the carrying out of this policy, 
to ensure a unity of general management, and to permit 
of the Minister of Public Works taking a more active part 
in this management. The scheme is generally meeting 
with approval, although there is some doubt as to the 

satisfactory working of one of its clauses. 


Pig Iron Exports. 

The putting into operation of the increased 
railway rates on metallurgical products has had the effect 
of still further advancing the prices of all classes of 
material, and as the advance is proportionate to the hi; 
rates, it follows that prices vary appreciably according 
to the distance at which the works are situated from the 
sources of pig iron, coal and coke supplies. This is causing 
a good deal of embarrassment to engineering firms, which 
find the cost of production steadily increasing and are 
unable to fix prices, with the result that it is difficult to do 
business, At the same time, the high cost of pig iron and 
the irregularity of supplies have suggested to the Minister 
of Commerce the advisability of prohibiting exports of 
this raw material. A proposal for such prohibition is now 
under consideration, and will shortly be submitted to the 
Government. It is pointed out that during the first four 
months of 1920 the exports of pig iron totalled 121,000 
tons, whereas during the similar period of 1913 they were 
only 99,200 tone. This increase would not alone explain 
the scarcity of pigs if it were not accompanied by a 
diminution of output through the destruction of so many 
blast-furnaces. Reverthelam, the interdiction will not 
help to remove the existing international economical 
difficulties. The French refusal to export iron ore to 
Belgium had the effect of stopping supplies of coal from 
that country, and the French Government had to give 
way, and it remains to be seen whether the intended 
prohibition of pig iron exports will not have the same effect 
of restricting the imports of necessary raw material. 


International Chamber of Commerce. 


Representatives of the Chamber of Commerce 
of five allied and neutral countries have met in Paris to 
prepare the @ for a con to be held next 
month formally to constitute an International Chamber 
of Commerce and discuss various matters relating to the 
economical situation. The scope of the new Chamber will 
be a particularly wide one, and- will cover everything 
concerning the financial, commercial and industrial 
sis Lit of the countries affected by the war, and more 
particularly the work of reconstruction. What Government 
and Parliamentary Committees have failed to do will be 
aecomplished, it is hoped, by the International Chamber 
of Commerce, compc of representatives of business 
men in Europe and in the United States who are capable 
of dealing with these problems in a thoroughly practical 
manner. Probably one result will be to bring in foreign 
aid for reconstruction work in France, which has been 
barred so far by the carrying out of a policy of exclusion. 
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address of the communicator are printed in ttalice. 

When an abr is not’ iMustrated the Speci 4 
Copies 5 may be obtained at the. 

Sale Branch, 3b, Soushompion-eildnge, Chancery done, WiC 





The date firet given is the date of application ; the second date, 
at the end of the abridgment, is the of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


141,551, June 7th, 1919.—Mviarrunvrar Borrers, W. T. 
eo Robey “and Co., Limited, Globe Works, Lincoln, and 

. Lorn. | ; 

In this boiler there are two 1 flues, one of which is 
equipped with fire-bars, while the other accommodates a bunch 
of water tubes,.Cireulation through the water tubes is ensured 
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by: branch cting the exterior headers with the shell of 
the boiler. The products of ¢ombustion pass from the furnace 
through a smoke pipe to the other flue, and thence to the 
chimney at the firing end of the boiler. The drawings are self- 
explana 





tory.—April 22nd, 1920. 


INTERNAL COMBUSTION ENGINES. 


141,539. May 27th, 1919.—Srarxine Proas, W. U. R. Gore- 
ham, 60, Sinclair-road, Kensi » Lendon, W. 14. 

This specification relates to a s ing plug in which a central 
electrode is movable longitudinally against the action of a spring 
to clean the electrodes by rubbing them one against the other 
pam ray running of the engite.. Normally the electrode 
is held in the position shown in the drawing by the spring B 
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acting upon the nut C. When it is desired to clean the sparking 
points, the handle D is depressed,and if desired rotated, the 
—— = of the electrode A is thereby cleaned by the ring 
of the 'y F of the plug, while the point G of the sparki 
plug - = on the large portion of the electrode A.—. 


TELEGRAPHY AND TELEPHONY. 
141,386. {October 30th, 1916.—Wrretess TererHone Systems: 


The British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 


When an invention ie. communicated from abroad the name and | one 




















A Fig.2 B 
NV P 
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In the operation of this system it will be found desirable to 


ifferent frequencies for the high- uency sources at 
encies which are far enough 


signals upon the receiving 


employ 
the t-vo stations. By using two fi 
apart the effect of the transmit 





apparatus at the same station may be eliminated to such an 
extent as not to interfere with conversati The dist by 
which the two antenne of the station must be ated will, 


of course, depend upon the strength of the signals transmitted 
and the difference in the two frequencies which may be e:n- 
ployed.— April 22nd, 1920. 


141,587. July 25th, 1919.—Wrretress Drrecrion-Frnpina 
Apparatus, C. K. Chandler, No. 2 School of Navigation 


and Bomb Dropping, Andover. 
Tn the use of wireless direction-findi: 
the wireless waves passi 


g apparatus or aircraft, 
the bracing wires of the aircraft 





“| before they reach the direction-finding apparatus produce 


currents in these wires, and owing to the mutual induction 
between the metal work andthe direction-finding apparatus 
an incorrect reading on the scale, known as quadrantal error, is 
produced. The object of the present invention is to provide 
means for eliminating this error, and for this purpose consists 
in combining with a direction-finding 


ae & corrector 
A | coil, in which the waves produce a current which can be adjusted 


to neutralise the voltage produced in the direction-finding aerials, 
owing to the mutual induction between the latter and the metal 
work = the — The —— wireless a) 

sists of two rotatable coils AB, arranged at right angles and 
suitably connected, as at C, to-a detecting device, so that the 
direction of the transmitting station may be obtained by 
rotating the coils, which are disposed in the fuselage. A cor- 
rector coil D is arranged close to the directional coils A B. One 
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pyc of dors per coil is connected to a switch E arranged 
to rota’ thro’ gearing synchronously with the direc- 
tional coils A B, and table th gh a wave change switch 
F and different series of capacities G and to the other terminal 
of the corrector coil. H is a switch. When the wireless wave 
strikes the corrector coil, a current is generated in it which 








The chief objects-of the present invention are to ov the 
disadvantages present with existing two-way systems of wireless 
telephony and to provide a system by means of which any 
subscriber connected with a central,telephone exchange may be 
put into communication by wireless with any subscriber con- 
nected to a telephone exchange at-a distant point. Fig. 1 is a 
diagram of the connections at one station, po Fig. 2 shows the 
connections at the other station, which may be situated at any 
distance desired from the first. At station 1 there is a trans- 
mitting antenna A and receiving antenna B, and at station 2 
a transmitting antenna A and a receiving antenna B. 
antennz are all provided with the wsual tuning inductances C. 
At station | a subscriber's circuit D is indicated, connected to 
a central exchange E,' and connections may be made through 
this central exchange by means of line F to the transmitting 
antenna and through line G to the receiving antenna. The 
transmitting antenna has connected thereto)a source H of high 
frequency alternating current, and the telephone currents 

ing over line F may be utilised. to control the output of the 
source of high-frequency current by means of a magnetic device 
K, At the receiving antenna B there may be connected any 





desired form of detector L. The signals which are received may 
be transmitted from the detecting, apparatus through the trans- 


pend the angle of incidence of the wave, being a mini- 
mum when the wave strikes it at right angles and a maximum 
when the wave strikes it in the direction of its axis. Ths current 
induces a voltage in the directional coils, which is adjusted by 
the circuits introduced by the rotating switch, so that the 
vol induced neutralises the voltage produced in the direc- 
tion-finding apparatus, owing to the mutual inductance between 
the directional coils and the metal work of the aircraft or the 
like. This is done automatically for all angles of incidence of 
the wave, so that at all angles a + reading is obtained in 
the directional wireless ap tus. As the switch E rotatez, 
it inserts the correct capacity in series with the corrector coil 
corresponding to the angle of incidence.—April 22nd, 1920. 





CONDENSERS AND FEED-WATER HEATERS. 


141,546. June 4th, 1919.—Surrace ConpEnseErs, A. E. L. 

Scanes, Strathfield, Harboro-road, Ashton-on-Mersey, and 

; the British Westinghouse Electric and Manufacturing Com- 
pany, 2, Norfolk-street, Strand, London. 


In condensers of large size it is very desirable to reduce the loss 











566. alias 








the invention, this is accomplished by arranging the tubes 
that at the inlet and at the sides of the pron: om Pe the 
lines are substantially parallel with the 
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inlet whilst in the centre of the condenser and near the air outlet 
ndicular 
thereto. Preferably, the surfaces of intersection of the two 
arrangements of ae are planes, which facilitates manufac- 


the parallel lines lie in a direction substantiall 


ture.——April 22nd, 19 


GAS PRODUCERS. 


141,498. April 4th, 1919.—Vatves, ror Suction Gas Pro- 
ardner and H. E. Hunter, Barton Hall 


Aca Ww. 
Engine Works, Lancaster. 
This valve is for ting the d 





and its peculiarity lies in the operating gear, which vents 
valve being left in the middle ition. This 0 


a lever D bifureated at one and projecti 
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eonnected by a link E to an arm F having a lug G, which is 

by one or other of two lugs at the opposite ends of a plate H 
operated by a weighted or spring-loaded hand lever K. When 
the latter is turned to one side of the vertical, it moves the valve 
in one direction and holds it in its final position, and when it is 
turned to the other side of the vertical, it moves the valve in 
the other direction and retains it there.—April 22nd, 1920. 


SHIPS AND BOATS. 


141,545. June 4th, 1919.—Srpruicuts, M. E. Denny, Leven 
Shipyard, Dumbarton, and A. Porterfield. 

In order to overcome the difficulty, experienced with ships’ 

sidelights, of keeping the rubber gasket in position by means of 


N°141545 


adhesives, the gasket is inserted in a recess, as shown in the 
drawing, by stretching it until it will pass through the opening 
and then allowing it to expand.— April 22nd, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


141,285. October 22nd, 1919.—THe MrasvREMENT OF THE 
Watrtiess COMPONENT OF ALTERNATING ELECTRIC CURRENT 
Power, 8. Z. de Ferranti, G. Wall, and Ferranti, Limited, 
all of Hollinwood, Lancaster. 

Thejinvention, which relates to the alternating-current meter 
of the patentees, consists in the employment of a resistance in 
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of head through the condenser to a minimum, and according to 


flow of.steam at the 


P » by way of the 
passage A, with either the blow-off pipe B or the supply pipe C, 
i the 


gear comprises 
between two 
collars on tho valve spindle, the other end of the lever being 
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parallel with ‘the series coil of electricity meters adapted for the 
of the wattless component of alternating-current 
Se ae ae ne apes Sek cceaaeiy 
the series magnet B,: @ series magnet C of inverted 
-form is provided with the series coil D. In parallel with the 
ies coil D is connected a non-inductive resistance E, while 
coil A is connected across the mains a non-inductive 
resistance F, and by suitable adjustment of 
resistance E the series and shunt fluxes may be brought into 
‘with ‘a consequent non-rotation of the meter rotor on a 
non-inductive load. This will be appreciated from a considera- 
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C 
tion of the vector . in which O E represents the im 


voltage, OI the load current on a non-inductive load, OS 
the shunt current through coil A, O D the series current through 
coil D, OC the current through resistance E, and OG, 
represents the series or shunt flux on a non-inductive load. 
t will be understood that this diagram is not to scale. For 
instance, in practice the shunt current represented by the line 
8 is in magnitude usually only a small fraction of the series 
current through coil D. By the construction of et C in the 
of an inverted U, with open limbs, the series flux is caused 
lag slightly behind the current producing it, owing to 
ysteresis, current losses and etic leakage bétween the 
poles and by the provision of the non-inductive resist - 
ance E greater y is obt d over a considerable range of 
readings.— April 15th, 1920. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


141,534. ny 20th, 1919.—Dror Hammers, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C. 
The principal feature of this invention is the employment of 
an electric motor to drive a board drop hammer individually, 
and to mount it in such a manner that the motor is relieved, 
as far as possible, from the vibrations of the hammer. To this 
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end the motor is fixed on a platform supported at one end by 
the framing of the hammer and at the other by a trestle standing 
on the ground. Itdrivestwo short shafts, in opposite directions. 
by means of bevel gearing, and these short fts are belted 
to the main driving pulleys of the hammer, as shown —April 
22nd, 1920, 








LAUNCHES AND TRIAL TRIPS. 


Tours, mercantile vessel ; built by Forth Shipbuilding Com- 
pany; engines constructed by Sir W. G. Armstrong, Whit- 
worth and Co., Limited ; trial trip, Tuesday, May 11th. 
NioseE, self-trimming collier type; built by Blyth Shipbuild- 
ing and Dry Docks Company, Limited; to the order of G. 
Lamy aud Co., Caen, France ;_ dimensions, length 271ft., breadth 
37ft. 2in.; engines, triple-expansion ; constructed by North- 
Eastern Marine Engineering Company, Limited; launch, 
Tuesday, May 4th. 

AtporE ; built by Palmer’s Shipbuilding and Tron Company, 
Limited ; to the order of Peninsular and Oriental Steam Naviga- 
tion Company, Limited ; ‘dimensions, length 400ft., breadth 
52ft., depth moulded 31ft.; to carry 8200 tons deadweight on a 
draught of 25ft. 3in.; engines, triple-expansion, 27in., 44in. and 
73in. by 48in. stroke, pressure 180 lb.; fitted Howden's' foreed 


is resistance and’ 


Mar 28, 1920 
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Forthcoming Engagements, 





TO-DAY. 


Royat Instirvunow or Great Barrary.—Albemarle-street, 
Piccadilly, W. 1. Discourse, ““Crystal Structure,” by Prof 
W. L. Bragg. 9 p.m. ‘ 

Junior Institution or ENarnerers —39, Victoria-street, 
Westminster, 8,W. 1. urette, “Two Years ag an Engineer 
in the Grand Fleet,” by Mr. A. Arnold. 7.30 p.m. 


Puystoat Socrery or Lonpon.—Imperial College of Science, 
Imperial Inst tute-road, South Kensington, 8.W. ssion 
on “* X-ray Spectra,” to be opened by the President, Sir W. H. 
Bragg. 5 p.m. 

Jomtor Instrrvtion or Ewotneers (Soutn-Wrstrrn Locar. 
Srorron).—Lecture Hall, Public Library, Plymouth. Inaugural 
meeting. 7.30 p.m, 


-*SATURDAY, MAY 29ra. 


InstrrvTion oF Locomotive Enaimveers.—Visit to South 
Metropolitan Gas Company’s works, Greenwich. 2 p.m. 

InstrruTion oF Muntcrpat AND County ENGINEERS.—Visit 
to Hampton and Walton waterworks of the Metropolitan Water 
Board. Assemble at Clock Tower entrance to Hampton water- 
works, 10,45 a.m. 


Isstrrotion or Monicrpat ann County Enerneers (Norta- 
Eastern LDtsrricr).--Council. Chamber, Town Hall, Likley. 
Paper: “ Notes on Municipal Works of Llkley,"’ by Mr. G. A, 
Waite. 2.39 p.m. 


Nortr or Enovann Instrrore or Mrvine Anp MECHANICAL 
Enerverers.—Wood Memorial Hall, Newcastle-on-Tyne. The 
following papers will he open for. discussion :—“ Steam 
Eronomy,” by Mr. Philip Kirkup, jun.; “ New Sugrestions on 
the Prevention of Coal Dust,” by Mr. 8. 8. Chu; “‘ A Sew Notes 
on Coal Dust. Experiments,” by Mr. R. W. Anderson. The 
following Pg will be read or taken as read :—-‘' Practical 
Paper on Gob Fires,” by Mr. William Leebetter ; ‘ The Electric 
wets of s Corroded Boiler Stell,” by Mr. A. K. Dawson. 

p-m. 








TUESDAY, JUNE Isr. 
Roya Instrrorion or Great Barraty.—Albemarle-street, 
Piccadilly, W. 1. “* The Evolution of Large Bridge Construc- 
tion,” by Major C. ©. Iaglis (Lecture T.). -3 p.m. : 


TUESDAY, WEDNESDAY, AND THURSDAY, JUNE Isr, 
» AND 8pp. 

Tae Instrrution or Gas Enctneers.—Institution of Mech- 
anical Engineers, Storey’s Gate, Westminster. Annual general 
meeting. Tuesday, 10.30 a.m.; Wednesday and Thursday, 
10 a,m, 

WEDNESDAY, JUNE 2np. 

Tse Sm Jonw Cass Tecantcat Instrrure.—Jewry-street, 
E.C. 3. “ Factors in the Froth Flotation of Minerals,” by Mr. R. 
Livingstone Sulman (Lecture I.). 5.30 p.m. 


WEDNESDAY to SATURDAY, JUNE 2np to Ors. 

Sourn-Eastern Union or Sorentiric Societizs.—Town 
Hall, Eastbourne. Twenty-fifth annual co; 2.30 p.m., 
Wednesday ; 9.30 a.m., Thursday, Friday Saturday. 


FRIDAY, JUNE 4érz. 

Royat Instrrution or Great Barraty.—Albemarle-street, 
Piccadilly, W.1. Discourse: “* Science and Poetry,” by Sir 
Ronald fost 9 p.m. 

MONDAY, JUNE 71a. 


Royat Socrery or Arts.—John-etreet, Adelphi, W.C. 2, 
‘Aluminium and its Alloys,” by Dr. Walter Rosenhain. 
Lecture III. 8 p.m. 

Royat Instrrorion or Great Berrarn.—Albemarle-street 
Piccadilly, W. L meeting. 5 p.m. 

THURSDAY, JUNE 10rs. 

Tae Instrrore ov Metats.—Institution of Mechanical 
Engineers, Storey's Gate, St. James’ Park, S.W. 1. Annual 
May Lecture, “ The Recent Progress in Thermo-electricity,” 
by fessor C. A. F. Benedicks. $ p.m. 

Instrrotion of Mrxtna Enatngrrs.—Rooms of (eological 
Society, Burlington House, Piccadilly, W. 1. General :neeting. 


Tau Instrrvrion oF Mintna Enarngers.—Conasught Rooms, 
Great Queen-street, Kingsway, W.C.2. Institution dinner, 
7 p.m, 

FRIDAY, JUNE lIlrs. 
InsTITUTION oF ELecTRrrcaL Enaineers: Scorrisn CenTre, 
—Summer outing. Visit to power-house of British Aluminium 
Company, Limited, at Kinlochleven, Argyllshire. 
FRIDAY to MONDAY, JUNE IIT vo i4ru. 
Ketcntey AssociaTION oF ENGINEERS.—Newcastle-on- 
Tyne.—Excursion. Leave Keighley 4.45 p.m, train Friday. 
TUESDAY, JUNE 22np. 


Roya AERONAUTICAL SocieTy.—Central Hall, Westminster, 
8.W.1. Wilbur Wright Lecture, ‘ Naval Architecture in 
Aeronautics,” by Commander Hunsaker. 8 p.m. , 





A Mazine Or Stove.—The equipment of the galley on board 
the oil tanker Narragansett, the trial trip of which we recently 
described, is said to be quite novel on account of the fact that it 
includes the first cooking range fired by heavy fuel oil installed 
in a merchant vessel. cooker, which was supplied by Man- 
love, Alliott and Co., Limited, of Nottingham, measures 6ft. long 
by 2ft. wide, and comprises a.steam oven, & 10-gallon boilin 

, three 8-gallon pans, and a hot plate. There is a single 
Parner, to whieh the lf te eapplicd by means of compressed air 
at a pressure of about 45 lb. per square inch, the air , com- 

by a small motor-driven machine. On the occasion of 

the trial trip of the ship meals for over 100 people were cooked 
on this range. : 
Tue Boroves Potytecanic.—The annual distribution of 
prizes and certificates to students of the Borough Polytechnic 
took place on Wednesday, May 5th, when Sir Ernest Moir, 
Mr. Leonard Spicer, and other kers addressed the students. 
Mr. C. T. Millis—the Principal—in the course of his annual 
report, which, so far as statistics are concerned, dealt with the 
year ending July, 1919, said that after the Armistice the 
of students gradually increased. At the end of the year the 
class entries were 3030, i 2220 of the preceding year, 
exclusive of 442 in the day school for boys and girls, an increase 
of 810 entries... The total gang of ingiviival pune an«! 
members using the building was 2914. e number of papers 
worked at examinations, day and evening, was 468, against 413, 
with 331 sticcesses, including two medals from the ‘City at d 








draught ; constructed by the builders; launch, Wednesday, 





May 5th. 


Guilds of London Institute, one of which was first prize fcr 
compositor’s work, 
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PUBLIC NOTICES 
Assistant Engineer, 2nd 


GRADE, REQUIRED for service on 





fe (Accra 
and Seccondee). Salary 
Free quarters and first-class passages. 
n England on full salary after each tour 
months’ tial service. Candidates, who are duly 
qualified civil engineers and have had experience on 
an engineers” or contractors’ staff in the acti con- 
struction of harbour works, should apply at ae. by 
letter, giving age and brief details of experien to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting M/Gold_ Coast 
9603. Candidates ah have served in some branch 
of His Majesty’s Forces during the late war, unless 
satisfactory reasons for not doing so can be fur- 


nished. 
Assistant Engineers Re- 
QUIRED for the PUBLIC WORKS 
DEPARTMENT of the FEDERATED 
MALAY STATES for three years’ service 
with prospect of permanency. Salary 400 dollars per 
month, rising by annual increments of 26 dollars per 
month to 450 dollars per month for the period of the 
acreement, then rising by annual increments of 
25 dollars per month to 600 dollars per month, with 
prospects of further advancement, (The sterling value 
of the dollar is at present fixed by the Government at 
2s. 4d.) A semncrary war bonus of 20 per cent. is at 
present payable. assages provided. Candidates, 
age 28-35, onl ge single, who have received a good 
theoretical training, preferably at a university or at 
an engineering college recognised by the Institution 
of Civil Engineers, or have pemoleiet. artes with 
civil engineers. of standing and passed the A.M. Inst. 
+. Examination, and in addition a hs had two 
hee sues experience, should apply at once, by 
WN AGENTS FOR THE 


the GOLD COAST natn ta 





let the ENTS 

rt OLGNTES, oe Millbank, London, 8.W. 
M/F.M.8. 9699. Candidates must have saseatk in some 
branch of on M. Forces during the ‘ate war, unless 
satisfactory reasons for not having done so - be 


furnished. 
Assistant 3 Master, H.M. 
for the 


o8 SCHOOLS. 
APPLICANTS 
POST of JUNIOR ASSISTANT MASTER 


fans DNVITED 
in the sbove Schools. 
Candidates should a University Degree in 
i in Science or Engineering, or have equivalent 





alifieations, and should produce evidence of 
pe teaching and _— in laboratory work. 
They must be ically 


The subjects taught in the Schools are Mathe- 
matics, Applied Mechanics, Magnetism and _ Elec- 
tricity, Heat, Steam, Metallurgy, Mechanical Draw- 


ing, and English. 

Salary scale, £180-£10-£240-£15-£450. 

There is a war bonus Varying from £153 17s. 6d. for 
the minimum point on the scale up to £251 7s. 6d. 
for the maximum. 

The selected candidate will be eat to commence 
his duties about Ist Anenet ne 

Applications should be 


London, 


+ Boel to 
THE SECRETARY OF THE ADMIRALTY (C.E.), 
Whitehall, 
S.W. 1. 
Assistant Locomotive 
ERINTENDENT REQUIRED 
AY von SQOVERNMENT OF THE EAST 
‘A PROTECTORATE for service on 
the UGANDA w RAILWAY for a tour of 20-30 months, 
le extension. Salary £350 p.a., rising by 
anneal increments of £20 to £550 p.a., with a war 
p.a. for single men or £110 p.a. for 
matried men. Single quarters free of rent and first- 
class passages provided. Liberal leave in England on 
full salary after each tour. Candidates, not over 35, 
preferably unmarried, who must have hod a thorough 
training in locomotive workshops and offices and 
possess a sound knowledge of footplate and general 
running work and some experience of management and 
aupervision of staff. should apply at once, by letter, 
siving age and brief details of experience, to the 
CROWN_AGENTS FOR THE COLONIES, 4, Mill. 
bank, London, 8.W.1, quoting M/E.A.P. 9837. 
Applicants must have served in some branch of His 
Majesty’s Forces during the late war, unless satis- 
Teasons for not having done so can be fur 


5464 
G. BBR «. 


Mizistry of Transport. 


aera are 4 ~* for the follow- 
ing APPOLN - ba oads Department 
of a Ministry ry of Te Trans' 
_ EE ENGINERIING INSPECTORS. arr 
on ie 
EERS. Selany oa on the 


scale r annum, rising by £25 to £! 
THREE ‘ASSISTANT _ IN 
scale £200, rising by £20 to £500. Assistant Engi 
neers will be eligible for puemotion in due course to 
the class of Engineering Inspectors 

e-current Civil Service war bonus will be paid in 
addition. thus giving at present commencing salaries 
of £963 and £383 respectively. 

The appointments will be permanent and pension- 
able, and se lected candidates wili be required to 
serve a two years’ probationary period. 

ndidates should be corporate members of the 
Institution of Civil Engineers, or should hold some 
equivalent professional qualification. Previous expe- 
rience road and bridge construction is essential. 
Candidates for Inapechorshipe should not be more than 
45 years-of age and for the post of Assistant Engineer 
not more than 85 years of age. Preference. will be 
a to 4 wae bes naive served age Pa mel! 8 Forces. 

of application can tained from = 

ESTABLISHMENT OFFICER, ery of 
6, Whitehall-gardens, 8.W.1. Applications can only 
be received on the recognised forms, and should yeaoh 
the Ministry of Transport on or before June 15th. 
5357 





factory 
nished. 








()verseer Required by the 


GOVERNMENT HO KONG 
- Be ‘PUBLIC WORKS y DRE ARTM ENT 


period of three years, with possible 
extension ‘Eales ~~ , sing by annual increments 
of £10 £3 e currency of Hong 


Kong is that of the silver 4 dollar, the exchan: 
ij ge value 
= _ dollar with sterling varying with the price of 
. — salaries fixed in sterling are paid to 
ofomsc ae tually serving in Hong Kong at the rate of 
conversion fixed by the Government. This rate is now 
2s. to the dollar, but is liable to alteration. Free 
be aon and unfurnished quarters. Candidates, age 
; unmarried, -who must have served in some 
braneh of f.M, Forces during the late War, unless 
" T reasons for not doing so are entirely satisfactory, 
an — are experienced in ern road construction, 
ne ranches, including asphaltic surfacing, tar- 
R ng, sett paving, and general maintenance: under a 
—_ Engineer, capable of measuring up and pte- 
oo statements of work done, should apply at once 
AGEN stating age and cOLgNS to the CROWN 
ie ae FOR. .THE ES, 4;;° Millbank, 
ndon*+ S.W.1, quoting M. 8505 5431 





Changes of Ideas 





Che Engineer. 


_——@—_— 


PRINCIPAL CONTENTS OF. THIS ISSUE. 





Engineering Progress in May. 


Railway Workshops in 


Engineering. 





Great Western Railway Mixed Traffic Engine 
2-page Drawing). 


German Naval | Cieidarnanasuae 


An Old Beam Engine. 





Precision Gauges and their Jigs, 


A Centrifugal Pelton Jet Deflector. 


War Time (No. XIV.) 


Concerning Heat 














PUBLIC NOTICES 


PUBLIC NOTICES 





OF STATE FOR INDIA IN 
COUNCIL. 

INDIAN re te] WORES DEPART- 

ASSISTANT SUPERIN- 


ae By Order of the Secretary 


WANTED. sa SECOND 
oe for Central Canal Works, Amritsar, 
‘unjab. 


Candidates must be engineers, thoroughly qualified 
in modern machine shop practice, the designing of jigs 
and gauges, and the passing of work 
shops in quantities according to the latest methods. 
The testing of materi and some knowledge of elec- 
tricity are desirable qualifications. 

Age 28 to 32 years. 

Candidates est have had a thorough general 
education, and preference will be given to those whose 
technical education corresponds to the standard of the 
associate membership of the Institution mCi Engi 


neers, 

Terms: A five years’ agement in the first 
instance, to be extended. it'd desired, by the Govern- 
ment, and first-class passage India. Salary : 


Commencing at Rs. 725 to 1025 ee calendar month, 
according to age and qualifications, rising by annual 
increments to Rs.925 and 1275 per calendar ee 
The rupee now one Mer, 1920) is worth * am 
but no guarantee can be given as to the 
exchange. 
Letters of application, giving full particulars of 
applicant’s career and training (both technical and 
engineering), with dates, should be sent to the Con- 
sulting Engineers to this office, Messrs. RENDEL, 
PALMER and TRITTON, 12, Dartmouth-street, 
Westminster, 8. 2 1, not later than 26th June,.1920. 
Copies only testimonials and — of 
character and abhuty | ee be enclosed. Original 
testimonials should t be sent, but will be called 





for if the candidate is "tiieshon - eagiber 2 N. — — 
— selected candidate will only be appointed after 
assing a strict medical examination bret the Medical 
Board, India Office. 
Further particulars will only be sent to those 
candidates who appear to be best qualified for eng 
ent. 
Foreman of Works for 
D CONSTRUCTION REQUIRED 
o > » GOVERNMENT OF NIGERIA od 
LIC WORKS DEPARTMENT f 
two tours aa > ue os with possible permanency. 
Salary £440 per annum, rising to £500 by annual incre- 
ments of £12. Quarters free of rent and passages 
Liberal leave in England on full salary. Candidates, 
age 25 to 40, should have served in some branch o 
fits Majesty’s Forces during the late war, unless ther 
reasons for not goune 80 pe. baron A satisfactory, and 
should- have had ion 
ami sender bridges tin bridge work, rein- 
forced concrete, or steel) and the culverts and drainage 
work connected therewith. They should be able to 


locate and set-out reads in town or country in renee 
ance with plans and surveys and to keep accounts of 
expenditure thereon. 

par- 


Apply at once by letter, stating age and full 
to the CROWN AGENTS FOR 


ticulars of experience, 
Millbank, London, 


THE “goo ng 4, 
quoting M/963 





oyal Air Force. 


TRADESMEN 
. 64 


Air Force, 
-__W.C. 2. 4097 


The N ciel ~ Foremen’s Asso- 
CIATION of the 

ENGINEERING AND ALLIED TRADES, 

(Registered under the Trade Union Act.) 

An Aswocinres By gpectfipally Bag to look after th 


interests of en in t at = enh Capacity. 
41 communications 1 
H. ID, a High Holborn 
Secretary London, W. oa mt 
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MINISTRY 
BY DIRECTION 01 OF THE DISPt DISPOSAL BOARD 
(LANDS, BUILDINGS AND FACTORIES SECTION). 


For Sale by Private Treaty, 


H.M. FACTORY AND 
POWER-HOUSE, 
LANGWITH, 
DERBYSHIRE 


The property io aootelty: suitable for a Chemical 
Works — for an Electrolytic Process. 

The modern Power-house could be used as a Central 
Station for supplying existing and projected collieries 
and factories in the district with electric power, and 
would be sold separately. Land for works can be 
obtained if required me tag of the factory. 

The installation consists of Gas Engines and Elec- 
tric Generators developing 11,000 H.P. or 7400 K.W. 
The Gas Engines are driven by producer gas, arrange- 
ments for the supply of which from the adjoining 
works of the Langwith Bye-Products Co., might be 
made by the purchaser. 

The following is a brief description 
SITUATION.—About miles froma * Mansfield and 

orksop, 20 miles from Nottingham and 26 
miles from Sheffield. The distance from Lang- 
with Station (M.R.) is approximately 1200 

yards and fr Langwith Junction (G.C.R.) 
— 2 miles. 


AREA 
the 
desired, be acquired under and Ce my to the 


provisions of the Defence of the 
(Acquisition of Land) Act, 


1916. 
CONSTRUCTION.—The buildings Fee this factory are 
of a permanen mt character are mostly of 
reinforced concrete, oeructaral steel and com- 


The buildings include a 
gas-cleaning plant and 


posite construction. 
large Power-house, 


h, having a large water “tank on 
Grinding House, Stores, Packing-room, 
Water-softener House, Pump 
station, "Raeacsole, Unloading Station. Laundry 
Surgery, and paey ot other small buildings. 

tal of - buildings 


ground . sbout 
145,000ft. super. 
WATER -—The 4 ven Fm) he eS is 
¥y pump. Tiver Pou 
LIGHTING AND ich, ae generated in 


the factory po 
SIDINGS.— Private ¢ sidings an are laid down and connect 
with the gil age way. 


Further particulars ie may be obtained on 
application to the CONTRO R, Land and ries 
Section, ‘ing Cross . 

NOTE Fe rorerc sal oe Go t Pro 

—For iculars ° vernmen ~ 
perty for oe SURPLUS.” price 3d. at.all 
bookstalis, r guarteriy ‘Subscription of 2s. post 
free in the. United yable in advance to the 
Director of Publicity, Ministry 0 of Munitions, White- 
hall-place. London... W._1. 5267 


Reconstruction Reinforce- 


ENGINEERS are INVITED to APPLY for PAR- 
TICULARS of the WALKER TON . REIN 








eston Sys mdon 
Authority on its vast schemes of construction, with 
yg satisfactory results, Agents wanted in sev 


THE WALKER-WESTON Ce as 
7, Wormwood-street, 


London, E.C, 2, 6027 














PUBLIC NOTICES 
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INISTRY OF MUNITION 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender, 


OIL FUEL 
INSTALLATION. 


TENDERS are INVITED for ry following :— 

ADMIRALTY OIL FUEL INSTALLATION, erected 
in 1916, on land adjacent to Alexandra Dock, Hull, 
known as Hedon-road consisting of 
STEEL TANK, 80ft. dia. by 


t use, 
Sift. 6in. by 23ft. 6in,, contains two Hayward-Tyler 
Pumps. direct coupled to motor. 
The Hull Corporation are prepared to negotiate with 
a reputable purchaser for a lease of the land on which 
part of this installation stands (including tank and 
pump-house) for a eee of 50 years, with option of 
renewal for a years, nat the pipe lines 
which run along jetty will mounts Se be remov: pa 
. Permits 


can be seen, to 
suteieed, fross the CON- 
TROLLER, Plant and Machinery Section “of Disposal 
Board (D.B.1.E. sy Charing Cross Embankment Build- 


ings, London, W.C. 2. 
TENDERS CLOSE on Le og —. 
be gg i 


hall-place, London, 8.W. 1. 





G. 


MINISTRY OF MUNITI 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by .Public Tender, 


ADMIRALTY OIL FUEL 
INSTALLATION, 


at South Quay, South Harbour, Blyth. 
Northumberland. consisting of FOUR STEEL OIL 
TANKS, each 30ft.long by_9ft. diameter, with length 
of 7in. W.I._ Pipe Line. Purchasers will require to 
remove the installation. trom po site. 

Drawings can be seen, permits to view and Tender 
from the CONTROLLER, Plant and 

oard, BLE 


‘inery Bectlon, D . 

ing Cross t+ Buildings, London, W.C.2. 

Tenders close on 11th June. 

NOTE.—Fer particulars. of other Government 

property for-sale, see “‘ SURPLUS.”’ price 3d. ai all 

. or by quarterly subscription of 2s. post 

free in the United Kingdom, payable in advance to 

the Director of Publicity, Minisiry of Munitions, 
Whitehall-place, London, 8.W. 1. 





PATENTS AND DESIGNS ACTS, 1907 AND i919 


GEAR WHEELS. 
The e Proprietors of British Letters 


io. 109,021 are PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
to work under it. It consists in forming gears and 
particularly bevel gears with teeth curved from end 
to end on an arc of a@ roulette. 
Address : BOULT, WADE and TENNANT. 
111 and 112, Hatton-garden, 


5370 London, E.C: 1. 





PATENTS AND DESIGNS ACTS, 1907 AND 1919. 
GLASS GRINDING OR POLISHING. 


The Proprietor of British Letters 
Yap ye. = of 1913 is PREPARED to SELL 
the P. LICENSE British ,Manufacturers 
to ies aaa St. re comprises a sheet glass grinding 
or polishing machine having a large glass carrying 
table, which is adapted to be moved on and off a 
special rotary base. 
Address : BOULT, WADE and TENNANT, 
111/112, Hatton-garden, 


5855 London, E.C. 1 





PUBLIC NOTICES (continued) 
Page Il. 





SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Page IL. 


MACHINERY, &c.., WANTED 
Page 


FOR SALE, 
Pages IV., VIII. and CXVIilI. 


; AUCTIONS, 
Pages CXVII., CXVIfl., and CXXIV. 


PREMISES TO LET OR WANTED 
PAGE CXXIV. 


WORK WANTED, Page IV. 
AGENCIES, Page III. 
MISCELLANEOUS, Page III. 


—_—-— 


For Advertisement Rates See 
Page 579, col. 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXXIII. 
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PUBLIC NOTICES 











nae in the the 1 neal Engi 


salary 
valigeations end experience: Maxi- 


per annum. 
in the mye 


Department. 
experienc. 
> 4 450 
as oo as ae andre be EAP from 
re) = 
Principal. may 
behr 2 of Educati 
y ucation, 
5053 


Preston. 


0,90 


West Housé, Halifax. 
Haris Institute, 
ASSISTANT 


TEACHER ERING, to 
eee ee experience 
colney See uired, ne, and. teachin oe 5231 
St. Helens Education Com- 
MITTEE. 

THE MUNICIPAL TECHNICAL 


f SCHOOL. 
W. D for Sep ss following TEACHERS: 
1AREAD of M DEPARTMENT. 

2. HEAD of, ENGINEEIING DEPARTMENT. 

Salary y in each case £375 annam, rising by annual 
increments of eis to to £450 annum. 

, Forms of application may be, obtained by sending 
envelope to the under- 
ao: and should be returned as early as possible. 

JOHN A. HAR 


y for Education. 
5484 











Edueation Office. St. Helens, 
2nd June, 1920, 





[ [nion of South Africa. —Cape 
PROVINCIAL ADMINISTRATION. 
VACANCY FOR LECTURER IN 


APPLICATIONS are 


INVITED for the POSITION 
$2 LECTURER in ELECTRO ERCHNICS in the Be 


the Salt 


pA 
in Cay it P 7. 


Salary, £390 per 

a pape of £500 per aided D3 by 
to eaLiaibrtory bervice. “The initial “talury 
maybe taleed by U8 j fee Suber for eae 


€xperietice, but 
may not exceed £465 per a ng 
WAR BONUS.—A war bonus is payable at the 
rate of £50 per annum in the case of a 
married man and £18 per annum in the 
case of & si man. 
TRAVELLING E SES—An amount not 
exeeding £40 will be paid towards the cost 
& the successful t's igu to 
ath Africa, but. lave to rehinded 
iiot satisfattory d 
the Pe Pecnd of The Bovecsquuet 
will not contribute wards the cost of the 
passages of the appointee’s family. 
Applications (in duplicate), giying particulars of 
age, qualifications, special rience, 


expe 
accompanied by pies . of eet imonjala (also in 
en. “eo with the SECRETARY, 


of the Commissioner for the Union of 
outh Attics. oo vitals dene S:W. 1, not later 
than sth June. 1920. 5261 


[niversity College, Notting- 


DEPARTMENT OF ‘ENGINEERING. 
JUNIOR LECTURER in MECHANICAL ENGI- 
NEERING WANTED, to commente —_ a5 early 
as possible. Commencing Salary £300 per annum: 
ulars and YS agg | a on may be 
med from the REGISTRAR, t whoin they’ shold 
be Teturned not later than June 2i8t. 444 


University of Bristol. 


ASSISTANT LECTURER. IN ENGINEERING, 








05-£10- 
For particulars and form of application mag “ once 
ceaage sadder’ foolscap ey to REGIS- 
R the MERCHANT VENTURERS’ a 
CAL COLLEGE. 5361 





niyersity of Manchester. 
The Council is about to make TWO APPOINT- 
METS & So eee teens, of Eaginewing. Each post 
will be _K ASSISTANT LECTURER and 
DEMONSTRATOR in DRAWING 
The appointments are for three years and the duties 
commence on October ages 
Applications should be sent, not Jater than 21st 





June, to the SECRETARY TO THETSEN. inks from 
whom further particulars may be o 5238 
Wi igan and District Mining and 
- TECHNIC. COLLEGE 
APPLICATIONS . are ITED f POST of 
LECTURER IN _ ENGINE 


. Salary scale, £200-£10.£240-£15-£450, with possible 
farther increments. to £500. 
Tn fixing initial at due allowance will be made 
a previous ex; 
urther particulars may be had -from- the 
PRINCIPAL. to whom. applications and —— 
should be forwarded not later than June 21st. 


Woolwich Polytechnic. 


DEPARTMENT OF ENGINEERING. 

ASSISTANT LECTURERS REQUIRED for Mech- 
anical or Electrical Engineering. Degree or equiva- 
lent qualification essential. Commencing salary up 
to £275 or £315. per annum, ing to previous, 
experience, with increments .according to L.C.C. scale, 
Duties to commence September.—Apply PRIN-, 
CIPAL. 5420 


Woolwich Polytechnic. 


DEPARTMENT OF MATHEMATICS. 
LECTURER REQUIRED to take Classes in Mathe- 








matics for Engineering Students, and in Pure and 
Applied. Ma: . up to Final B.Sc. Standard of 
London University. Co salary up to £315, 


with incrementé 


according to previous experience, 
le. to ques Ps 


according to L.C.C, _scal 
September.—Apply, PRINCIPAL. 
————— 






deposi 
Agents, 2 ad 1810 
Silk-street, go oe pF 

Tenders to reach Messrs. W. 4, McARTHUR 
Ltd., not later than Sist July, 19 5307 
(jounty Borough ot Halifax. 
the Hes ways arid Widetticity | 8 Committée of 

PLY dad DELIVERS ot ENO” NATURE 





DRAUGHT CHIMNEY TYPE WATER COOLING 
wee to ne at the Electricity 
Specifications and forms of Tender may be obtained 
on ication. to Mr. W, M.L.E.E., 
pone Electrica!’ Engineer, Electricity Works. 


““Riectricity Works, Contract 
No, 21,’" must be sent to the undersigned not later than 





Twelve noon, Thursday, the sth a next. The 
person whose Tender is will d to 
obgerve the fair contracts clauses wos ty the 





Corporation. 
Phe t Committee do a bind themselves to decept 


the lowest or any Ten 
By “Order, 


PERCY SAUNDERS, 
‘ y Town Clerk. 
Town Hall, Halifax 
2nd June, 1 5499 


[Pswich Corporation Water: | § 


TO DIESEL OR SEMI-DIESEL OIL ENGINE j 
TENDERS FOR THE MANUFACTURE AND 
ERECTION OF EN INE AND PUMPING 


ACHINE 
asualien invite NE OF RS 2: 
SUPPLY rs Leng sy of 0. 
together with Pe xe vahives Wien} Mitt Contsi 
Hy eailh, capable of raising three million. gallons per 
Fcrns of Reng: conditions of contract, s 
tion, and other necessary particulars may Shuatued 
from the undersignet on receipt_of One Guinea, return- 
able on condition that a bona fide Tender is sent in. 
Tenders, enclosed in sealed envelopes, addressed to 
the Town Clerk, Ipswich, and endorsed *‘ Tenders for 
Pumping Machinery.’’ must be delivered at the Town 
Clerk’s Office, Ipswich, not later than Twelve nodi on 
the 22nd July. 





The 


Cc. W._8. OLDHAM, 
Water E eer, 
Ipswi Corporation. 


June, 1920. 


Londen ¢ County Council. 
of ee CARRIAGEWAY Da ALBERT EAS |B 


9 desiring to Tender may re wt ~ specifi- 
cation, bills of quantities, form of i. » on 
application to the Chief E 
Spring-gardens, 8.W., upon pa it. to 
the Council of the sum of £3. This 
ptenes only if the tenderer shall have sent in a 





amount will be 


bona fi i Tender and shall not as withd nan the 
sanie. w wi tt) bat 

on gemsonal application; fa the Spectication ana other 
contract d re | a ee nty 


before the ent of the 
received after 4 p.m. oy Monday, fist "Jane, 1920, will 


be considered. 
The Council dom not bind itself to. accept the lowest 


or any Tender 


JAMES BIRD, 
5417 Clerk to the London County Council. 







a ec lk | 





ed at ay pu ot generating plant desi 

plus 20 per cent, plus 
Applications, in candidates’ own handwriting, 

giving full particu 


rience, & eliv 
ELECTRI ENG. GINEER. 85, Ful 


Wis: ges eal core Friday, lith yap: 





nso 
Li i Regd 
TERPS, ese Mngt 


ANTED for India, CONSTRUCTIONAL ENGI- 
NEER of ho ence 











for Erection Plant, w may 
retained as Permanent Works Engineer. Pref 
ill be given to a man with experience in Sheet, 
detail” ae, ioe a Applicants must state ae 
detail. whe' ther married or single, and salary 
required.—Apply, Box 732, Shaw and Blake, Ltd., 
Aavertesne Gomis, 37. Sutrey-street, W.C, 2. 
P1205 a Aa 
ANTED for Small Works R. Manchester District, 
T WORKS MANAGER or FORE. 


‘AN 
MAN to Take Full Charge, able to Fix Prices for Turn- 
ing Work; must have experience with unskilled 
labour. Age, experience, wage, references.— Address, 
. The Engineer Office, 5422 a 





ANTED IMMEDIATEBLY, RNOIERER. Capable 

of Tak arge of Icemaking and 

Refrigerating — ree Ww stating experience and 

salary requi K. 8. WEHRLE, Solicitor, Port 
Talbot. 5335 a 





AMFERD, RATE- FIXER for Modern Maginberin’ 
Wor Applicants must have had simila 


experience and be conversant with latest tools and 


iving 


ethods and able to demonstrate.—Address, 
rty, 
A 


mi 
full iculars, salary required, and when * li 
366, 5366 





ae New Monsen § ough of Hil] RAM Paraant trodes Wx tropa, 
i . a 

the sorriy of om ae @ DRAUG sHISNLAN REQUIRED. tt State expe .. a Works in Greenwich, 

of Sins peti. uglier Office. em letats oy: 5402, 





FINFORCED. CONCRETE SPECIAL. 
IST REQUIRED for a responsible 
pe a AK a large firm of and 
tracto wot By hid, nd Years 
pn tag hs ting Com. 


titive Sc on tes Din It t 
ipl tage ar pap 
teenth a "aavabtaa = 

£600 PER ANNUM 
to Ps ight mai. 
oe OER RP. to, af rig Pefinan- 


Address, Pi220, "ine Engineer Office. 
P1229 « 





FRBQUERD: Competetit ASSISTANT, with sound 
knowledge of Light. Structural Steel Work Build. 
ine. Construction and ye or ae te 


and Dep 
TRUSSED “CON iS 


8 full par. 

acre ‘oe 

STEEL © 5 

Cranley -gardens, Sonth. Reasineten., 8.W.7. 5480 4 





=~ ALESMAN tee ager ow REQD. for India. Single, 
under 30, Scotch pref.; prev. exp. Selling, Shops’ 
ee pe comm, sal. 600 p.m.— Apply. LAURIE 
Employment Specialists _ Dept.), 28, 
Basinghall- st., E.C. No preliminary fee. 5500 A 


Sg ae a agree IMMEDIATELY. Exp vert 
ten of education _ address, 
tomen tc ty dontiol of correspondence office on 

=a lines, Knowledge of Building ‘and ¢ Contracting 

Busi prefer —Write, aa 4 3404, ¢/o_ Brown's, 
39, Tothil street, Westminster, 8 212 a 

TRUCTURAL ENGINEER and ARCHITECT 

ape rtd Works.—Apply, with 


Sapiens st 4 ii as perience and salary required, 
an 


Ltd., Stamford, 
UPERINTENDENT REQUIRED for Large Work 
engaged in the building of Internal Combustion 
Engines for transport vehicles. Applicants miust hav, 
experience in Erecting and Testing 








5393 A 








e Engineer Office. 

Wane: . WATERWORKS ENGINEER’S ASSIS- 
with public waterworks experience. 

Good pe and leveller.—Address, stating salary 

required, qualifications, and age, 5384, The Engineer 

Office. 5384 a 





L aoe ogee MANAGER is REQUIRED by 
Messe: Hopkinson and Co., Ltd., Britannia 
Works, mudderbiell, Manufacturers of Patent Safety 
Boiler Mountings and Valves for High Pressure and 
Superheat. The duties will comprise Superintend- 
= ¢ of Po gem ogo Patter: Steel, 


pogee! 3 Metal Foundries, Wo 
tion, F Pitishet rt 


tern Shops, Tron, 


rks, Inspec- 
Stores; Erection, ‘Testing.’ output, 





Costs and Offices. Present employees about 1400 
(exténsi lated On those intimately 
conversant. with the multifarious processes and 


involved and of the highest personal 


State age, full particulars = 


Petrol Engines with firms of repute, must & good 
disciplinarian, capable of controlling bodies of skilled 
and unskilled labour, and preferably with a knowledge 
of design, but not essential.—Address, giving fal! 
details of experience and training, with dates, age, 
and salary required, 5365, The Engineer = 5 

Aa 


Braue i the SERVICES of a Thoroughly 
PRA AN who is well up in the 
ydraulic Press trae, to Take the Charge of the 
whole of the passe Work where about 70 men aic 
saplores, To the right man an interest would be 
brit msidered. State “t Wiling to invest some capital — 
ddress, 5377, The Engineer Office. 5877 A 











ORKS MANAGER for Works in’ South Yorkshire 

making Welded Tanks and Boilers. At Present 

employing 200 men and ext Bde 
progress The 





man appointed must be 4 





education and experience (no testimonials req 
the first instance). 

Announcement will be made in due course when the 
situation is filled. Please do not write again unless 


Replies to be marked ‘‘ General Manager’ in the 
top left-hand corner of the envelope, and d 
to ROBERT A.. HOPKINSON, Messrs. J. Hopkinson 
and Co., Ltd., Britannia Works, Huddersfield a 
A 


REPRESENTATIVE RE- 
in Midlands for established and 
ing journal. Excellent euporinatty 





> QUIRE 2 ENT 





he rari ae Public Works, 


for live oe non co man with good record. Libera 
commission.—Address, stating age, cxperienety. qualifi- 


have had an engineering training, and be be 
fully conversant with 1 modern, welding processes. A 
t mproving position for fine right man. 
—Address, e218. The Engineer Office. 5418 A 


OUNG MAN WANTED as yg CLERK 
and ueest ASSISTANT to WORKS MAN. 
AGER at aggro Park beh Must be capable of 
dealing with will be 
given to applicant who has had 8 some mechanical train- 
ing.—Address, in confidence, full details of expe- 
He ey age, and salary required, 5359, The — 
Oo le 








359 A 





JANTED. PRACOBTEBAS. Experienced in Coal 
Plant and General Engineering Work .- 





cations, and previous turnover, 6368, The 
Office. 5368 4 





Eerpt cal E. B for. EIGHT 
STEEL Ouse BARG icu 

from Sir A. ag Gena Anne’s 
chambers, Tenders 


B ie . 
are due in Cairo rr. Noon on the Youn July, =, 











ondon County Council. 
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Railway Rates and Wages. 


A GENERAL increase in railway rates, in 
order to furnish a greater volume of receipts so as 
more nearly to meet the growing expenditure, was 
made as from January 15th. The changes introduced 
were in accordance with the recommendations of the 
Rates Advisory Committee appointed under Sec. 21 
of the Ministry of Transport Act, which body at the 
time proposed to give a further and more elaborate 
consideration to the principles governing railway rates 
for goods traffic, and the classification of goods for the 
purpose of such rates. Preparatory to this further 
inquiry, the Ministry issued a letter on the subject to 
certain representative associations, and on May 3rd 
the replies thereto were published in White Paper, 
Cmd. 682, “ Revision of Railway Rates.’’ This was 
issued in anticipation of the opening on the 11th of 
the public inquiry before the Committee, the terms of 
reference of which are :—(1) The principles which 
should govern the fixing of tolls, rates and charges for 
the carriage of merchandise by freight and passenger 
train and for other services; (2) the classification of 
merchandise traffic, and the particular rates, charges 
and tolls to be charged thereon and for the services 
rendered by the railways; (3) the rates and charges 
to be levied for parcels, perishable merchandise 
and other traffic conveyed by passenger train or 
similar service, including special services in connec- 
tion with such traffic. For the present, (1) only is 
being inquired into. Six meetings had been held by 
the end of the month, and were characterised by a 
remarkable degree of unanimity between the 
railway and trading interests. It is of interest in 
this connection to note that at the meetings of the 
National (Railways) Wages Board, which were held 
on the 17th, 18th, 19th and 20th of the month, to 
consider the railwaymen's demand for more pay, 
the accountant of the Great Western Railway 
showed that since the rates for freight traffic were 
advanced on January 15th, in order 'to bring in 
50 millions additional a year to meet the then deficit, 
further liabilities amounting to 44} millions had 
already been incurred, as follows :—Arrears of main- 
tenance, as asked for in the Ministry of Transport 
Vote for 1920-21, 23 millions; the higher cost of 
stores, coal, &c., 15} millions; the recent award to 
shopmen and the 3s. to all railwaymen under the 
sliding scale, 6 millions. The men’s new demands 
would necessitate an expenditure of 35 millions, and 
Mr. Arthur Watson subsequently testified that. to 
find the 79} millions there would have to be an 
increase of 80 per cent. in current charges. 


Post Office Tube Railway. 


TenpERS have now been invited for the 
equipment of the Post Office Tube Railway, and it is 
hoped that the contract will be placed at an early date. 
It will be recalled that the initial section of the railway 
extends over @ distance of 6} miles between «the 
western terminus at the Paddington District~ Post 
Office and the eastern terminus at Whitechapel Post 
Office. The tunnel—there is only one between stations 
—has an internal diameter of 9ft. and is now being 
laid with two tracks each of 2ft. gauge. At the stations 
separate tunnels ranging in diameter up to a maximum 
of 25ft. have been constructed for the up and down 
lines. Both lines are on the same level, with a dis- 
tance between them of about 20ft., and this space is 
being utilised for putting in lifts and shoots for the 
handling of mail matter and for the construction of 
control cabins. In addition to the lifts which will 
connect the stations with the Post Offices, a conveyor 
system is now being installed at various points to 
facilitate the handling of postal matter. The lay- 
out of the tunnel, which was completed during the 
war period, presented some difficulties owing to the 
fact that for a portion of its length it is either parallel 
to or intersects the route of other tube railways as 
well as the London main drainage system. Partly 
from that cause the depth of the tube from surface 
varies. from .28ft..to' 87ft.. The system for which 
tenders have been invited is for the operation of the 
trains on the distant control method, but in this case 
current excitation on the track will take the place of 
the signal element, a method which will dispense with 
the need of the présence of a driver or other attendant 
on the cars. The details of the system have ‘been 
worked out by the engineering staff of the Post Office 
on an experimental line at Woolwich, where both the 
gradients and curves of the actual railway were repro- 
duced. Those firms who have been invited to, tender 
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have, however, received an intimation that any 
suggested inprovements in the proposed method of 
operation or’ Tnilaed an alternative system will receive 
consideration. The original.éstimate of the cost of the 
whole scheme was £950,000, of which the tunnelling 
and station work was to absorb £700,000. This 
estimate has, of course, had ‘to be! revised during the 
later stages, and this particularly’ applies to the 
equipment for automatic operation, 


Institute of Physics. 


Tue general opinion is that the formation of 
scientific and technical institutions has been a little 
overdone during recent years, with the result that 
there has been an overlapping of activity in some 
directions. In spite of this general criticism a case 
can be made out for the formation of the Institute of 
Physics, which has come into existence during the 
past month, although it can scarcely be doubted that 
the functions of the new body may conflict with those 
of the Physical Society. It will probably be found, 
however, that the field to be covered is so great. that 
there is room for both the new and the old 
Society, and no doubt care will be taken to: avoid 
clashing as far as possible. In the domain of engineer- 
ing the physicist has not always been accorded the 
rank to which he is entitled, and if the new Institute 
should be able to forge a stronger link between the 
industrial and scientific sides, without any sacrifice 
of the status its founders are out to claim, it will 
render useful and indeed necessary service. The 
Physical Society has done excellent work—most of it 
on the purely scientific side—and has not, perhaps 
intentionally, applied its energies to those problems 
in physics which have sometimes been the despair 
of the engineer. Those responsible for its policy will 
probably prefer to follow the old lines and leave the 
application of the work to the needs of industry to 
others. This may be the opportunity of the sponsors 
of the new Institute, and if it should be grasped they 
will have justified the latest addition to the crowded 
ranks of scientific institutions. Its early work will be 
watched with critical eyes, and the character of its 
membership carefully scanned. The test of member- 
ship will be the crucial one. 


The British Non-ferrous Mining Industry. 


Wirn the object. of discovering means 
whereby the British non-ferrous mining industry 
might be assisted to recover its former flourishing 
condition, a Departmental Committee of the Board 
of Trade has. been conducting inquiries since last 
August. The report of this Committee was. issued 


during the past month, and from it we learn that the. 


Committee does not despair of a revival of prosperity 
in the industry. It is, however, of the opinion that 
such revival is not very probable unless the State 
steps in with assistance. This assistance is recom- 
mended in various forms. A mines tribunal on the 
lines of the Railway and Canal Commission should 
be set up for the reference of disputes regarding 
leases, &c. A central body—the Mineral Resources 
Development Department of the Board of Trade, if 
reorganised and enlarged, is suggested—should be 
set up to take over the duties now exercised with 
respect to the non-ferrous mining industry by three 
different Government Departments. The most im- 
portant direction in which assistance should be 
rendered is, however, in the region of finance. The 
Committee advocates that the Government should 
place at the disposal of approved undertakings liberal 
sums for the purpose of exploration and of developing 
their properties, the assistance to be liberal and 
confined to a limited number of selected. cases rather 
than small, 8 gamer over & — number of under- 
takings. 


The Aeronautical Research Committee. 


Arrer ten years of most useful life, the 
Advisory Committee for Aeronauties has ceased, in 
name and personnel at least, to exist. Its place has 
been taken by the Aeronautical Research Committee, 
a body. with enlarged duties and fresh mémbers. 
This new Committee was established definitely during 
the past month. A list of the names of those com- 
posing it was given in our issue of May 14th. With 
the exception of Sir Richard Glazebrook and Pro- 
fessor Petavel, who have both been appointéd to the 
Research Committee, none of the members of the old 
Advisory Committee is named in the list. The fact 
that the Advisory Committee continued year after 
year with substantially the same membership. was & 
valuable feature of its organisation. It is to be hoped 
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that in the present. critical « nees of aero- 
nautics the change which has cong wrought will not 
break the continuity of the work set going by the old 


‘Committee. The Aeronautical Research Committee 
is to report to the Air Ministry and not to the Scientific 
‘and _, Industrial Research Department, as did the 
Advisory Committee > in 
initiating and supervising aeronautical researches and 


ite latter years. Besides 


investigations, the Committee is to co-operate in o 


scheme of education which has been devised with 


the object of maintaining a supply of suitable designers 


‘and scientific workers for the aeronautical industry. 


To this end a Department of Aeronautics is being 
established at the Imperial College, London, under 


‘Sir Richard Glazebrook: as diretter. “The ‘staff of 


this department is either to be drawn from those 
engaged under the Research Committee upon aero- 
nautical investigations or is to be given opportunities 
of associating in such investigations. ‘ The students 
likewise are to have opportunities of’ getting into 
touch with current ‘aeronautical research work and 
also with practical aeronautical construction and 
Besides 
co-operating with the Imperial College in the matter of 
education, the Research Committee is to take over 
responsibility for the Air Inventions Committee and 
the Accidents Committee, and to assist the country’s 
aeronautical industry generally by scientific advice. 
It is apparently not intended’ that the Committee 
should assist’ the industry direetly with finances. 


The Iron and Steel. Institute. 


Tue May meetings of the Iron and Steel 
Institute showed that the Institute had arisen from 
the war with renewed energy, for it introduced two 
innovations of an interesting kind. Of these, the less 
important is the more attractive because there is a 
human touch about it. Nature has ordained that all 
vertebrate animals should “take it easy” after 
meals, and she has arranged that the amount of rest 
required shall vary as the size of the meal raised to 
some factor greater than unity. Men at banquets 
defy the rule. They sit fairly still, it is true, but on 
uncomfortable seats, and they listen to long speeches 
—e particular kind of irritation which is so bad for 
the digestion that only that portion of the audience 
which is too remote to hear the speakers. runs any 
chance of escaping an attack of dyspepsia, This year 
the Institute broke through the bad old custom, and 
encouraged digestion by inviting members to saunter 
amongst exhibits and chat pleasantly with each other 
or sit still and look at “ movies” in the dining-room. 
The, plan met with general approval. There is some 
diversity of opinion about the’ other:change. . An 
adjourned meeting was held at Sheffield, and at that 
meeting all the “‘scientific’’. papers were taken. 
Good as it was to have'a cluster of excellent practical 
papers in London, the scientists who came to town 
for these meetings felt pained that they had not been 
catered for, and it is possible that Sheffield, proud as 
she justly is of her ‘science, would have been glad 
enough of a leaven of practical papers. If it be really 
desirable to split the meeting—which is open to 
doubt—it might be advisable to make a fairer division 
of the papers. ; 


Metropolitan Water Board's New Offices. 


THE new offices of the Metropolitan Water 
Board were formally opened for public use on Thurs- 
day, the 27th of the month. They occupy the site 
of the offices of the old New River Company in Rose- 
bery-avenue.. There is something particularly appro- 
priate in the place chosen’ for their erection, for it 
immediately adjoins the New River Head or the 
reservoir at Clerkenwell into which the waters of the 
New River, brought from Chadwell and Amwell 
as‘a result of the skill and perseverance of Sir Hugh 
Myddelton, were first delivered on the 29th September, 
1613. The offices are housed in a substantial brick 
and ‘stone’ building, which is shaped, generally, in 
the ‘form of a triangle in plan, with the enclosed 
space left’ vacant, so that good illumination is pro- 
vided for two lines of rooms on each floor, the ‘rows 
of ‘rooms being separated’ on their inner sides by a 
wide corridor. As far as can be foreseen, the offices 
are excellently designed for the purposes which they 
are intended to fill, and we may be permitted to 
express the pious hope that, by collecting under one 
roof the accommodation for the various establish- 
ments of the Board whith have up to now been 
seattered broadcast over the Metropolis, that economy 
which is’ 80 especially desirable nowadays may be 
éffected. Those, however, who were well acquainted 
with the economical management of the old com- 


panies which the Board supplanted, may be pardoned 





568 


SS ot EER! 





June 4, 1920 











—— 


if they experience some measure of doubt on. the 
subject. “We ourselves may venture to say that 
had those old companies been still alive, the water 
supplies of Greater London would certainly be no 
less efficient than they now are; that there ‘would’ 
have been no necessity to erect a huge block’ of 
central offices with materials at war prices ; and that 
neither would the citizens of London be paying so 
much for their water now, nor would they have to 
look forward to paying considerably increased charges 
in the near future. 


ectricity Supply. 

Tue Electricity Commissioners have, taken. 
their first action under Sec. 5 of the. Electricity. 
(Supply) Act, 1919, by provisionally determining and 
formally announcing their proposal to. create..a 
separate electricity area in the West of England, to 
be. known as the Lower Severn Electricity District. 
This area covers about 2000. square miles, its. extreme 
dimensions being roughly 75 miles north and south 
by 50 miles. east, and west. The. counties included 
within the boundaries are Gloucester, and, parts. of 
Herefordshire, Monmouthshire, Somersetshire,., Wilt, 
shire and Worcester, with, Bristol and;Swindon the 
most important centres of industry. We note that a 
time limit—July 31st, .1920—is fixed for receipt of 
objections or representations as regards the scope 
of the area, and for suggestions to improve the existing 
organisation of the electricity supply within the area. 
In marked contrast with this comparatively rural Gis- 


trictis the area of about 2500 square miles in- |. 


volved in the recently announced scheme for linking 
up the North-West Midlands. That area takes in 
the Black Country and the industrial afeas around 
Wolverhampton and Birmingham, but excludes the 
latter town itself. In this scheme, which has been 
prepared under the chairmanship of Mr. 8. T. Allen, 
borough electrical engineer of Wolverhampton, and 
Mr. J. H. Rider, it is proposed, besides interconnecting 
existing systems, to erect for immediate purposes a 
20,000-kilowatt station at Stoke-on-Trent. Two 
other stations would then be erected as the demand 
arose, the first at Rugeley and the second at Iron 
Bridge on the Severn. Estimates of the future power 
requirements of the district range from 200,000 to 
250,000 kilowatts, the capacity of the existing plant 
being about 100,000 kilowatts. The scheme is now 
receiving the attention of the Electricity Com- 
missioners. 


The Flooding of Louth. 


A LAMENTABLE case of excessive flooding; 
which, as far as this country is concerned, .is;..we 
believe, unprecedented, oceurred at Louth on Satur- 
day of last week, with, we regret to say, fatal results: 
A small stream, which, though it bears the somewhat 
pretentious name of the river Lud, is only at ‘ordinary 
times but a few yards wide and 3ft. deep, suddenly 
and without warning developed into a raging torrent, 
rising and overflowing its banks and spreading out to 
a width in places of a couple of hundred yards or so, 
In its rise the water swept away all the bridges 
spanning the river—saving only the railway bridge— 
and rose as high as the second floor of the lower-lying 
housés near the banks. So great was the rush of 
water that houses as well as bridges were demolished, 
and heavy pieces of machinery, masonry and boulders 
were caught up and hurled headlong, acting as batter- 
ing rams on any obstruction met, with in their course, 
Apparently fifty houses were completely demolished, 
while 700 or more were damaged, some of them badly 
so. Nothing approaching the visitation. ;or its 
calamitous effects had ever been recorded as having 
taken place at Louth, which is, but a small town of 
some 10,000 inhabitants. We. believe,-as. we. have 
said, that no.similar occurrence has ever. before 
been experienced in this country, though similar 
happenings are, of course, by no means unknown 
in many parts of the world. .In,those places,,how- 
ever, provision is made to; minimise, the, damage 
done. AtLouth, as in thousands of. other .placesin 
the country, nothing of the, kind. had been done. 
The public opinion, which must be received. with great 
reserve, as to the cause.of the. disaster, is that a 
waterspout broke on the wolds to the westwards of 
the town, and that the; resulting rush of .water. was 
too great in volume to be carried away. by,.the small 
channel afforded by the Lud. Nothing : else, -it.is 
thought, would explain the, suddenness. with..which 
the water came down, saving the bursting of adam 
holding up a very, large body. of water, and ;in.,the 
present instance there is no record,of such.a happen- 
ing. A report of the Meteorological | Office,on, ithe 
event would be read with interest. 
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THE BRIGHTON “AND LANCING WORKS OF « THE 
LONDON, BRIGHTON AND SOUTH COAST COMPANY. 


In the present articlé we continue our prattice of 
selecting one particular branch of the work done by 
the War Manufactures Sub-Committee for special 
mention in connection with eael, rdiliv4y company’ 
which assisted the Government in this direction. 

Although; the Brighton;,,works..of,. the London, 











FIG. 100—SADDLE FOR PARAVANE ATTACHMENT 


Brighton and South Coast Railway Company were 
in all departments dev oted to a great variety of 
work in.connection .with various war requirements; 
the chief work as the production of forgings and 
drop .stampings. By arrangement with V ickers 
Limited 2000 each of bridge pieces, swivels, cocking 
levers, sight-connecting links, &¢., were manufactured 
for 6in. howitzers and carriages, while many thousands 
each of eleven different parts weré made for breech 
mechanisms of 13 and 18-pdr. guns, in dies specially 
eut to reduce machining to the finest possible limits. 


| the whole 9000, which were manufactured 











| each stamping weighing nearly 100 Ib.—many hun- 


dreds were manufactured an ted with the necessary 
pins and shackles in the machine shop. Some thirty 
heavy forgings and shackles of a device known as 
the bar shoe, used in connection with the towing of 
the “‘ Otters,” were also. mede and machined... The 
majority of the work was done at very high pressure, 
as, being for experimental purposes, the demand was 
made for them to be produced in what seemed an 
impossibly short time. In the boiler shop, at the 
same time, a séries of the 18ft. saddle plates—Fig. 100 
—for fixing to the’ bows of ‘transports for ‘paravane 
attachment were ‘also constructed ‘and supplied to 
the merchant vessels using the ports of Littleh’mpton 
and Newhaven. 

Dealing. also | with..the submarine, menace, an 
interesting order carried out. was that, for 9000 four- 
pronged grapnels—Fig. 101—-of the ‘‘ Actexon ’’ sweep 
type G, These grapnels were being manufactured in 
large quantities elsewhere, but were proving un- 


| satisfactory. They were specified to be of steel, 


and the weld, which was made at the centre of each 
arm, or, in some cases, at the cross, usually gave out 
under the severe 5-ewt. test on each arm to which 
they had to be submitted. In the Brighton works 
they were made in the following manner :—Plates 
were cut 9in, square, gin. thick, and, under the drop 
stamp, were formed into crosses having four diamond- 
shaped arms. From the drop hammer they were 
transferred to the smithy, where two of the four arms 
were heated at a time and drawn under a high speed 
hammer into round bars */,,in. diameter and 2ft. “in. 
long. After the four arms had been dealt with in 
this way they were taken to another drop stamp and 
struck into the exact shape between male and female 
dies. This. method proved so satisfactory that of 
With 
extreme rapidity, not.a single one gave the slightest. in- 
dication of distress under the test. Still later, when the 
large Handley-Page aeroplanes began to make them- 


selves felt, and the manufacture of them in quantities 
| was begun, some 2000 sets of finely executed drop 


forgings were made for the various lugs, bracing eyes, 
swivel eyes, forks, &c., in connection with the chassis 
of these giant machines. 

Another article, of which somé 10,000. were made, 
was the famous Mills hand, grenade. The shells for 
them were moulded on French ‘‘ Universal’ machines. 
A number of patterns, representing halves of the 
bomb bodies, with the core prints mounted on metal 
plates, were moulded on one machine, and the corres- 
ponding halves on another. The two were then 
assembled, after the cores had been put into position, 
by the so-called assembling machine, which pushes 
the sand mould out of thé moulding boxes, thus 
leaving the latter free for immediate use for the next 
moulds. . This plan javoids the usual encumbrance of 
@ quantity of boxes on, the foundry floor. 

After cleaning by sand blasting, the castings were 
taken to the machine shop and put directly into jigs 
under drilling machines, in which the upper and lower 
holes were bored. From these holes location was 
made for the whole of the jigs necessary for tho 





FIG. 101—-WELDLESS STEEL GRAPNELS 


In conjunction with the Royal Small Arms Factory, 
10,000. rifle ‘bodies, hand levers and lever catches 
were, stamped in the same manner. Furthermore, 
when high-explosive shell. manufacture was begun in 
earnest, .some..25,000 4.5in..;and 6in,, quick-firing 
high-explosive shell heads were stamped and turned, 


bored and screwed ready. for fitting to the shells, 


The development of the paravane department 
brought a new field ‘of activity to the smiths’ and 
boiler ‘shdps. '’'Thé' ‘smiths’ “shop Was interésted in 


bata! serie of apr with and links, of which— 





r 
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rémainder of the drilling and tapping operations. 
The final machinirig’ process was the dividing of 
the outside circumferentially into lozenges by mans 
of multiple tools; used in apprentice lathes, the longi- 
tudinal . grooves , being, already. cast in. The alu- 
minium centre castings were supplied by outside 
firms, but were machined in the shops. Gauging was 
carried out in. succession. by groups of intelligent lads 
working under a charge-hand, each member having 
séme special part to gauge, and, having done this, 
passing the bomb ‘tothe next lad, thus keeping a 
continual procession’ of bombs passing through the 
shop. A set of views illustrating stages in the manu- 
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facture of the grenades is given in, Figs. 102, 103, 104, 
and 105.on page. 578, 

Owing to the proximity of the works to the im- 
portant harbour of Newhaven, and the ly access 
thereto, emergency work for Admira'ty, ships and 
transports of every conceivable type was continually 
called, for, the result being that the pattern, shop 
was kept working practically day and night on large 
and small details of all sorts in connection with the 
engine rooms, winch gears, &c., belonging to them. 
A notable example of the value of this help was the 
case of the transport Koolga, which, whilst under 
load, so badly damaged its rudder and rudder. post, 
that it was under contemplation to send the ship up 
to the East Coast. of Scotland, where it was built, 
for a re-fit, The Brighton Company’s works were 
approached, and they decided that they could carry 
out the repairs and make a satisfactory job. The 
rudder and rudder post were returned for positioning 
in the ship in six days from receipt, thus avoiding 
the laying up of the ship for some weeks or its possible 
total loss when going up the submarine-infested East 
Coast. Tn Sanony SNe ee pee et 26ft. high, the 
blade was made of jin. steel, and the total weight 
7 tons. 

Part of the material for fifty skew gears for the 
mechanical control of anti-aircraft projectors was 
supplied, and 246 graduated sectors for projectors. 
Seven projectors were altered and overhauled. For 
the 2in. trench howitzers deseribed in the Great 
Eastern Railway Company article on April 23rd last 
over 2000 parts of various kinds were supplied, and 
of the standard graze fuse attached to high explosive 
shells, some 23,000 were produced complete with 
their caps. 16,000 c cases were repaired, 
and later, on their introduction, some 10,000 cast iron 
fuse-hole plugs were also produced. 

At the Brighton Company’s carriage and wagon 
works at Lancing Queen Mary’s ambulance train of 
eight coaches was built at the expense of the late 
Lord Michelham, a standard ambulance train of 
sixteen coaches to the order of the Government for 
use in France, and 100 20-ton covered wagons for 
use overseas, the ironwork for all of which was 
produced in the locomotive department shops. 
From the Lancing works there were also supplied 
50 G.S. wagons, 50 artillery service wagons, 1000 
stretchers, 400 picketing posts, and 6000 picketing 
pegs. Mr. Panter, the carriage and wagon super- 
intendent, was also responsible for the i 
purchase and conversion of a large quantity of timber 
for the Timber Control Department of the Board 
of Trade and for the Air Board. 











Recent Changes of Ideas Concerning 
Heat Engineering. 


No. L 
By Professor MIDDLETON SMITH, M.Sc., and 
A. G. WARREN, B.Sc. 


Durine the last few years new idéas have been 
gradually creeping into the “ Proceedings”? of tech- 
nical societies, engineering journals and heat engine 
text-books. They are profoundly changing the 
outlook of engineers upon the fundamental principles 
of that branch of technology which deals with the 
conversion of heat into mechanical: energy, and the 
abstraction of heat by means of mechanical energy. 
Although some of the ideas, and particularly their 
methods of statement, are new to engineers, many of 
them have been and appreciated by 
specialists in the science of thermodynamics for many 
years. 

It is noticeable that at first sight the changes seem, 
especially to those of us who learnt elementary thermo- 
dynamics a good many years ago, to be making more 
complicated the theory upon which we base our cal- 
culations ; but, after a careful: study of the whole 
subject, we are led to the comforting belief that in 
reality they are producing, not) only greater accuracy, 
but also simplicity. A recognition of these new ideas 
gives us a clarity of vision concerning many things 
which previously were obscure. «In; some of the 
recent text-books changes have been alluded to in 
rather vague terms; in the technical: papers and 
** Proceedings’? they have been dealt with in a 
somewhat isolated fashion ; although, in a few cases, 
with great lucidity... Unfortunately, as» will be seen 
later, some of the most recent text-books show that 
confusion still exists concerning the exact’ meaning 
of these new ideas. mn no engineering publication 
can the writers find a general account of the present 
position of thermodynamics, and for that reason they 
propose to set down some fundamental: propositions 
in order that practical, as well as acadeinic, members 
of the engineering profession inay appreciate the 
changes which have taken. place. 

‘It is not claimed that there is anything original 
in the general remarks which follow. It is, however, 
an unfortunate fact that: those who have been respon- 
sible for correcting the inaccurate: outlook which 
physicists and engineers formerly had upon ‘certain 
fundamentals, have not presented their researches in 
such a way that they are readily understood by men 
unacquainted with complex mathematical expressions, 
The important thesis has ‘often been covered up in a 
mass of symbols, and involved integrations or differ- 





entiations ; with the result that those who are not 
matherhatical _physicists;haye been: -whattracted <by 
the new work. They have,not been encouraged to 
give enough study’ to recent léarned papers. Some of 
the men of reatest genius either have a difficulty, or 
are without any desire, to make the results of their 
work clear: to engineers of cinemas ‘intellectual 
attainments. 

In this:connection, some words of humble adiitrac 
tion and gratitude must be given to Sir Alfred Ewing, 
who has on so occasions successfully bridged’ 
the. gulf which | separates advanced avalon’ from 

’ Of living writers in the English la 

upon the scientific or academic of technolony, 
tis pda thermoset, edit dedeheaped ealad uf eae 
to make clear and almost easy the complicated 
researches and the writings upon this subject. ‘This 
distinguished pupil .of Kelvin shows that accuracy of 
definition and insight into the physical meaning of 
any mathematical expression which was the dis- 
tinguishing mark of genius of the most famous occu- 
pant of the Chair of Natural Philosophy at Glasgow. 


THE PIONEERS. 


The publication in 1910 of a revised eilition of 
Sir Alfred Ewing’s text-book on “Heat Engines” 
first drew the attention of the writers, and doubtless 
of many other engineers, to the importance of the 
classical paper by Professor H. L. Callendar, F.R.S., 
published in 1900, entitled “ On the Thermodynamical 
Properties of Gases and Vapours, as Deduced from a 
Modified Form of the Joule-Thomson Equation, with 
special reference to the Properties of Steam.” That 
led them to calculate, on the principles enunciated 
by Callendar, a complete set of steain tables, which 
were first published in 1912.* 

It ‘is remarkable’ that’ a ‘foreign engineer, Dr. 
Mollier, of Dresden, was the first person to appreciate 
the importance of Callendar’s work, and he brought 
the matter to the notice of eers in Europe by a 
German publication in 1906. In the interval between 
1900 and 1906 there seems to have been no allusion 
to it in any of the English literature devoted to 
technology. Thus it was‘six years before English- 
speaking engineers were aware of the fact that 
Callendar had made cbsolete the steam tables in use 
for many years, or that the usually accepted values 
for the specific heat of steam gave misleading results. 

Still more remarkable was the case of Professor 
Willard Gibbs. This able American physicist did 
not live to see his researches appreciated by English 
engineers. Much of his work was republished in 
England by Clerk-Maxwell in his text-book on heat, 
but even these republished ideas seem to have been 
known only to a select few scientific people. It is 
probable that, until about ten years ago, very few 
engineers knew cof the’ work of this remarkable 
American physicist. As is the case of many able 
men, he was very much in advance of his generation. 


STEAM AND OTHER VAPOURS. 


Two practical developments in engineering science 
have made more important than formerly the subject 
of the behaviour of liquids and gases when heat is 
added to or abstracted from them. They are the 
steam turbine and refrigerating plants. The vapours 
employed by engineers in these miachines are steam, 
carbon dioxide, ammonia, sulphur dioxide and air. 
The first three mentioned are the most important. 

If we can grasp certain propositions about all 
vapours, it will enable us to apply them to steam, 
CO, and NH. In other words, if we are accurate in 
our ideas about the behaviour of water-stuff and 
steam, under conditions of changing heat, we do not 
become confused when we have to deal with sub- 
stances used as refrigerants. 

Since the introduction of the idea of entropy, it 
has been much easier to grasp the fact that steam 
becomes wetter, or less superheated, during adiabatic 
expansion. The ¢@ 9 chart represents to us graphically 
heat changes ; and from it we obtain a much clearer 
idea of them, ._ The success of this graphical method 
has led to the. production. of other heat diagrams, 
the most useful of whichis perhaps that first suggested 
by Mollier for steam and known as the “ total heat 
and entropy ’’—I e—chart. It must not be forgotten 
that graphical methods are generally a great help to 
the student, and especially to the elementary student. 
Anything which ‘will assist his memory is of value. 
The writers have found that almost any diagram 
will stimulate attention and facilitate the exposition 
of a lecture. For that reason, all of those new heat 
diagrams are greatly to be commended. In some 
eases they are of practical use in simplifying cal- 
culations. 

SymMBots AND NOMENCLATURE. 


It is unfortunate that during recent years some con- 
fusion with regard to the symbols and nomenclature 
used in heat engineering has arisen. We find that in 
some text-books ¢ is used as the symbol for the 
temperature of a substance, as recorded by a thermo- 
meter, and T for the absolute temperature. In 
many cases, however, T and @ are the symbols. used 
for temperature and absolute temperature. There 
is still a great deal of confusion about the symbols 
for total heat, internal energy and external energy, 





* “The New Steam Tubles,” Smith and Warren. With an 





Introduction by Sir Alfred Ewing, K.C.B. Constable and Co. 


ae 
are T 


and the writers suggest. that some official body, such 
as’ the, Institution of Mechanical Engineers, which is 
the society most concerned with heat engineering, 
should state definitely the meaning of certain terms 
and nomenclature... ; 

_ Although most writers use T and. 4, two such 
‘recognised authorities as Ewing and: Dalby do not 
do so, The confusion is so great that the writers 
venture to put forward: some suggestions on the 
‘subject in the hope of securing a more uniform nota- 
tion: it will help students. 

‘Tae Toran Heat on HoLoraerm or a SusstaNce. 

It is essential that we should be quite clear as to 
what is exactly meant by the term “ total heat.” It 
was. used by Regnault to mean “ the total heat of 
‘evaporation ’’—4.¢., the heat required to raise unit 
mass of water to dry saturated steam at the given 
pressure—and for it he adopted the symbol H. Sir 
Alfred Ewing calls this quantity “the heat of forma- 
tion,” retains the symbol H for it, and, like Regnault, 
says that H = A + L, where h is the sensible heat of 
the water and L the latent heat of the steam. But we 
know that an amount of heat, in the form of work, is 
expended in forcing the water into the boiler. That 
is now generally called the A Pb term, A being the 
reciprocal of Joule’s equivalent—1/1400 in pound- 
calorie units—P the pressure of evaporation, b the 
volume of 1 lb. of water. We want a new symbol 
to express APb+Ah-+ L, and, in order to avoid 
confusion with Regnault’s symbol, Sir Alfred Ewing 
uses I. ThuuI=APb+H=APbD+A+L. (It 
is true that the value of A P 6 for water at 0 deg. Cent. 
is quite small; it is less than’ ;0002 pound-calorie. 
But for ammonia it is 0.16 pound-calorie and for 
carbon dioxide it is 0.91 pound-calorie.) ‘The problem 
yet remains as to what we shall call '. if we call it 
“ total heat”’ or “total heat..of evaporation,’ we 
shall have confusion with Regnau!t’s.definitions and 
symbols again. Dr. Grindley’ and Mr. Wemyss 
Anderson — Institution of Mechanical Engineers, 
November, 1912—have used the word “ enthalpy,’ 
but before following their lead the writers consulted 
their colleagues, and the word does not seem to be 
suitable. Its roots apparently mean “‘ warming in.” 
After some discussion, Sir Charles Eliot has suggested 
the word “holotherm.” It means “the whole of 
the heat,’ and is therefore suitable. Engineers know 
quite well that any word containing “‘ therm”? must 
have something to do with heat. “ Holo”’ is used in 
holophone, holocaust and holophote. Murray's 
*“‘ Standard English Dictionary” states that ‘‘ holo”’ 
means whole or entire, and points out that it occurs 
in various scientific and technical termns. “‘ Holnes”’ 
is the obsolete English form of wholeness. 

It may be worth noting that entropy and tropics, as 
words, have nothing to do with heat, but are derived 
from the Greek word which, literally, means “ turn- 
ing.’ The word “ entropy” was first proposed by 
Clausius in 1855, for Rankine’s “ thermodynamic 
function,’ in the German form “ entropie;’ on the 
analogy of energy. Energy means work contents ; 
entropy, transformation contents. In the sense 
used by Clausius, it is a measure of the availability 
of thermal energy for conversion into mechanical 
work. The word was first used in England by Tait 
in 1868, who used it in the sense exactly opposite to 
that of Clausius ; and Tait was followed by Maxwell 
and others. But in 1875 Maxwell reverted to the 
original, definition, and since then English-speaking 
scientific men have. used it in the same. sense as 
Clausius, 

For the holotherm of a fiuid we propose the general 
use of the symbol I.. The authors have been guilty 
of using the symbol ¢ in their steam tables for the 
holotherm of ‘water, and, in-such a particular case, it 
might be justified. It would seem advisable, however, 
to take the symbol I to represent holotherm generally, 
and to denote any particular state by a suffix. Thus, 
supposing that we have, say, in a particular problem, 
CO, in the states of liquid, wet. gas---dryness fraction x 
-—saturated gas and superheated gas, the holotherm 
may be represented, if it is necessary to distinguish 
between the various quantities, by I, I. I, i 
respectively. Unfortunately, Dr. Grindley and Mr. 
Wemyss Anderson-—‘“‘ Proc:, Inst. M.E.,’’ November 
1912-—have both used i as the general symbol for 
what they call “enthalpy” and what we call the 
** holotherm” of a substance. 

Thus, the holotherm of a superheated vapor -- 
e.g., superheated steam—at a temperature 9, is I, 
=I, + ke. (0, — 6,),. where k is the average 
specific heat of the superheated steam between the 
temperature 0, and the temperature at which evapora- 
tion under the given pressure takes place, viz., 0,. 

Sir Alfred Ewing uses the symbol I, for the holo- 
therm of the water, but we have used i, chiefly because 
in the old notation H and h were commonly used, 
and it is convenient in the particular case of water 
-—a fluid so commonly employed—to have a simple 
and distinguishing symbol. We also use E and e 
for the internal energy of the vapour and. the liquid. 
Professor Callendar has used H for what we call the 
‘* holotherm,” but we feel sure that engineers will he 
assisted to understand the APO term if a new 
symbol is adopted when the definition is altered. 

Professor Dalby——‘‘ Steam Power.’ page 184—has 
called ‘“‘the total energy of 1 1b. of dry saturated 
steam” what we call the ‘* holotherm of dry saturated 
steam;’ and -he~has used the symbol I, for that 
quantity. He uses I’ as a symbol for the “ total 
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” (holotherm) of superheated steam and I,, 

for the “ total energy ” (holotherm) of water. 
A great deal more might be written about symbols: 
lespair that Mr. Wemyss 


It must have been almost in'd 
Anderson in the “ Proe., Inst. M.E.;’? 1912, page 1001, 
devoted a page to a tabulated list of what his symbols 
meant. Unfortunately, he does not adopt T and é— 
nor does such an authority as Sir Alfred Ewing-—for 
temperature and absolute temperature. It would 
be an advantage if engineers agreed to use’ P as ‘the | 
symbol for pressure per square footand p for pressure | 
per square inch ; also V as & general symbol for: any 


THE ENGINEER, 
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German Naval Construction, 1914- 
1918. 
No. I. 


INFORMATION lately to hand from Germany supple- 
ments our previous knowledge of the naval ship- 
building programmes framed in that country during 
the war period, and throws a new light on the 


ambitious schemes that were entertained by the 


volume and wv for the specific volume of a fluid. .German naval authorities. It reveals no less clearly 


Fortunately, nearly all writers use L as the symbol |, 
for latent heat ; 9 is the generally accepted’ sy:nbol 
for entropy. Similar suffixes to those suggested above 
might {be used for any particular state. rOqSY 
ish engineers so often refer to the temperature 
entropy diagram as the @@ chart, that they will 
probably agree to accept 6 and » as the symbols for 
absolute temperature and entropy. 
Unfortunately, many American writers-—Peabody, 
Marks and Davis, &c.—use the symbol @ for entropy. 


We find that Carpenter. and Diedericks in “* Experi- | P 


mental Engineering’’—John Wiley, 1915—use for 
the entropy of water ‘‘n or 6,” and for the entropy ‘of 
steam “Nor 9.’ Gebhardt in “‘ Steam Power Engi- 
neering” uses m. To make confusion» more cons 
founded, Hirshfield and. Barnard in -“ Elements of 
Heat Power Engineering’’—John Wiley, 1915—use 
A 9 for total entropy. The introduction of a symbol 
like A, which has a definite mathematical significance, 
is certainly to be deprecated, but it was almost’a 
relief, however, to find @ as a symbol or part symbol 
for entropy in an American text-book. 

We sincerely hope that writers will save much 
tribulation to students of engineering in future’ by 
adopting 6 and 9 as symbols for absolute tempera- 
ture and entropy. 

Internal Energy.—The internal energy of a unit 
mass of steam is denoted by the symbol E, and 
clearly E = I— AP V, where’A P V is the external 
work done by the stuff. As Sir Alfred Ewing, Dalby 
and others have more or less established I, we use 
it also; but it does occur that some other letter 
might be better as the symbol for the holotherm of a 
substance. I may be confused with internal energy 
and E with external work. We'can avoid the latter 
confusion by always using pressure and volume 
symbols for external work, and therefore A Pb and 
AP V are very suitable. Jamieson—1910 edition— 
uses E for internal energy of steam, and it seems the 
most suitable symbol. In their steam tables, the 
writers have used e as the symbol for internal energy 
of water, instead of h, as it makes the symbols for 
internal energy of steam and water (E and e) 
correspond with the symbols for the holotherm of 
steam and water, viz., I and i. 

The Heat Drop.—A new expression has come into 
heat engineering text-books, and it is very useful in 
calculating the work done on the Rankine cycle, or, 
what comes to practically the same thing, the caleu- 
lation of the work done during the adiabatic expan- 
sion of steam from one temperature 6, to a lower 
temperature 6,. “‘ The heat drop” is the difference 
between the holotherm of steam at 6, and 6,. Not 
the holotherm of dry saturated steam at 6, and 6,, 
for at either temperature the steam may be super- 
heated, dry saturated, or wet. 

The term “ heat drop” has now acquired a very 
definite meaning, and is not likely, at present at 
any rate, to lead to confusion, but it is clearly open 
to objection. We prefer “loss of holotherm” on 
adiabatic expansion; “gain of holotherm” on 
adiabatic compression. The numerical value is 
easily obtained from tables or a Mollier chart. 

If the steam is expanded through a nozzle or in 
the blades of a turbine, it acquires kinetic energy. 
The loss of holotherm is called by Dalby in such a case 
“the available energy,’ U,—‘‘ Steam Power,’ page 
587—but at least one American writer of repute, 
Gebhardt, calls it E, It seems best to follow the 
lead of Ewing and call the loss of holotherm in heat 


the 


toa 
emption of labour for executing the huge submarine 
programmes introduced at a later date, 


indecisive and constantly changing views of the 
German Naval Staff with regard to the most promis- 
ing methods of conducting the war at sea. For the 


first. two or three months of the conflict they appear 


to have put. implicit faith in the conventional weapons 
of, naval. combat—capital ships, cruisers, surface 
torpedo craft; and so on—to the virtual exclusion of 
the submarine. Not until the spectacular success of 
Lieutenant-Commander Otto Weddigen in sinking the 
three ‘‘ Cressys’’ was anything done to enlarge the 
re-war of submarine construction. From 


October, 1914, confidence in the supposed unique 


powers of underwater craft dominated. shipbuilding 


policy for a time, but by the summer of 1915 the 


palpable failure of the first submarine offensive 
against merchant shipping had caused the pendulum 
to swing back again, bringing the capital ship into 
favour once more. 
von. Tirpitz, it should be recorded that as long as he 
remained Secretary of the Navy a certain equilibrium 
was maintained in respect of naval construction. His 
purpose was to build the largest possible number of 
capital ships, cruisers and destroyers, in addition to 
submarines, believing, as he then did, that the war stage 


In fairness to Grand-Admiral 


would end without a positive decision as between 


Germany and Great Britain, and that Germany’s 


thereafter would depend on the strength 


prospects 
of her fleet. Moreover, he shared the common German 
view that the war would be of brief duration, and for 
that reason he did not consider it necessary to expedite 
the completion of the larger types of warships. Work 
on the battleships and battle-cruisers proceeded, 
therefore, at a leisurely pace, and was finally brought 
through 


lack of materials and the pre- 


After von Tirpitz had been dismissed in March, 
1916, something like confusion seems to have pre- 


vailed in German naval circles on the subject. of ship- 
building policy, and various projects were adopted 
and cancelled with bewildering rapidity. To illus- 
trate this confusion of ideas, it may be mentioned 
that immediately after the Battle of Jutland a decision 
was reached to Jay down several capital ships of un- 
precedented size and power. 
only be conjectured, but some notion of them is 
conveyed by the fact that the machinery for the 
battleships was to develop 160,000 shaft horse-power 
and that for the battle-ecruisers 300,000 shaft horse- 
power—as compared with the 75,000 shaft horse-power 
of Queen Elizabeth, our fastest battleship, and the 
144,000 shaft horse-power of the Hood, the largest 
battle-cruiser in the world. It does not appear that 
any of the projected German leviathans got beyond 
the designing stage, but the very circumstance that 
capital ships of this phenomenal size were seriously 
contemplated towards the third year of the war 
proves that the submarine did not by any means 
monopolise German interest. Eventually, a modified 
type of battle-cruiser, 
“Renown” class, was decided upon, and three 
vessels of this type were ordered in 1916. They are 
generally referred to in foreign naval text-books as 
the Graf Spee, Prinz Eitel Friedrich and Ersatz 
Hansa, but in Germany were officially designated 
Ersatz Yorck, Ersatz Gneisenau and Ersatz “* A.” 


Their dimensions can 


inspired by the British 


Although, as we have said, the design was inspired 


by our “ Renown” class, the three German ships 
were considerably larger and had better protection. 
Their displacement at normal load was 33,500 tons, 


We would venture to suggest that the word 
“energy” qualified by various adjectives, as used 
by Dalby, to represent such definite quantities’ as 
holotherm, and change of holotherm, is not happy. 
He says—‘‘ Steam Power,’ page 585—‘‘ Let U be 
the available energy due to this temperature range.” 

To use such an all-embracing term as “ the avail- 
able energy,” for the energy which is available under 
certain particular circumstances is to employ one of 
those loose expressions which it should be the aim of 
every scientific man to avoid. 
that “‘ heat drop’”’ is not an exact phrase, for and that 
reason we prefer the expression “‘ loss of holotherm.” 
But ‘“ heat drop” is not used in any other sense, 
available energy” is often used by engi- 
neers in other ways. 

Unfortunately, Dalby also used W for the limiting 


It may be argued 


velocity due to the change of what he calls “ the 
available energy U”’ from heat to velocity energy. 
With full respect for his great experience in teaching 
students, we cannot help thinking that W is likely 
to lead to confusion, as it is so often used as a symbol 
for weight and for work. We venture to suggest that 
the symbols used by Gibson‘ in his text-book on 
‘‘ Hydraulics” might be applied for the different 
velocities and angles dealt with in discussing turbines. 





new 23. 6in. 
completed. The Graf Spee (Ersatz Yorck) was 
launched in September, 1917, after which very little 


and their machinery—turbines, with Féttinger trans- 
formers—was to develop 110,000 shaft horse-power, 
the speed being estimated at a fraction above 30 knots. 
Revolutions per minute—turbines 1360, propellers 
315. The system of protection was practically iden- 
tical with that of the Derfflinger, viz., a 12in. water? 
line belt, 10}in. barbettes and a Tin. plating on the 
sides above the main belt, including the secondary 
battery. The main armament was to have con- 
sisted of six 15in. 45-calibre guns, in three turrets, 
one placed on the forecastle and two on the after- 
deck, No. 2 turret superfiring over No. 3. This was 
a reversal of the turret disposition in H.M.S. Renown, 
but was in harmony with the German principle of 
concentrating the heaviest possible fire astern. The 
15in. guns were given an angle of elevation up to 
35 deg. Sixteen 5.9in. quick-firers were to form the 
secondary armament, and there were six tubes of the 
ttern. None of the trio was ever 


work was done to her, and at the date of the Armiistice 


the other two vessels were lying neglected on the 
stocks at Wilhelmshaven and Hamburg respectively. 


The two battleships actually laid down in Germany 
during the period under review, viz., the Wiirttem- 
berg and Ersatz Kaiser Wilhelm_der Grosse,\call for 





little notice, since they were respectively the fourth 
and fifth units of the well-known “‘ Bayern”’ class, 
comprising the nameship, the Baden and the Sachsen. 
These’ vessels are 6 referred to as “‘ copies’’ of 
H.M.S. Queen Elizabeth, whereas, in fact, the two 
types have not much in common. Hitting and resist. 
ing power, rather than speed, are the essential’ charac. 
teristics of the “‘ Bayerns.” Against the Queen 
Elizabeth's 25 knots, they were designed only for 
21 knots, ‘and their lines are altogether different, as 
the following comparison shows :— 


Queen Elizabeth ©.. ft. 30}ft. 

Bayern }./. «6 64 99}it. 28}hft. 
The Bayern also carried from 2000 to 2500 tons of 
additional armour, and her internal protection was 
on @ scale elaborate even when judged by the German 
standard, which is very high indeed. Her l5in. guns 
were of greater power—45 calibres, compared with 


Length 
renee Beam. Draught. 
; ro a r 


'42 calibres in the British ship—and were served by 


special machinery which permitted an exceptionally 
high rate of ‘fire. ‘These ships are no less remarkable 
by reason of their horizontal protection against 
trajectory fire. The Bayern herself was scuttled at 
Scapa Flow in June, 1919. Her sister, the Baden, 
escaped the same fate, thanks to the smart work of 
the British salvage officers, who succeeded in raising 
the ship from the shallow water in which she had 
settled down. Having been allotted to this country 
by the Allied Naval Council, the Baden, it is under- 
stood, will be expended as a target ship for the Atlantic 
Fleet some time this year. The Sachsen and Wiirttem- 
berg were launched during the war, but not com- 
pleted ; andthe fifth ship, Ersatz Kaiser Wilhelm 
der Grosse, never progressed beyond the framing 
The Technische Rundschau some months ago 
mentioned that the new German battleships intended 
to follow the “* Bayerns’’ were to have mounted ten 
15in. or “ eight guns of still larger calibre, the advan- 
tages of the heaviest artillery having been at that 
time fully appreciated in German naval circles.” 

On the outbreak of war the only armoured vessel 
being built in Germany to foreign order was the Greek 
battleship Salamis. In 1912 the contract for this 
ship had been secured by the Vulkan Company, 
thanks in large measure to the energetic support of 
the German diplomatic representative at Athens, 
and the keel was laid at Hamburg on July 23rd, 1913. 
The dimensions, <¢., were as follows :—Length, 
570ft. 9in.; beam; 82ft.; draught, 25ft. 3in., displace- 
ment, 19,500 tons. Machinery: Curtis-A.E.G. tur- 
bines of 40,000 shaft’ horse-power ; speed 23 knots. 
Armament: Eight 14in. 45-calibre guns, twelve 6in. 
and twelve 12-pounder quick-firers, three torpedo 
tubes submerged. The contract for the armament 
was secured by the Bethlehem Steel Company, but 
the war, supervened before. delivery could be made, 
and eventually the eight 14in. guns manufactured for 
the Salamis were purchased by the British Govern- 
ment and used to arm four monitors—Abercrombie, 
Havelock, Raglan and Roberts. It was naturally 
assumed that Germany would complete the Salamis 
for duty with’ her own fleet, but she did not do so, 
Launched on November llth, 1914, the vessel was 
towed to Kiel, and was there employed as a floating 
barracks. Whatever her ultimate fate, it is improbable 
that she will be completed as a ship of war. 

A. very considerable programme of light cruiser 
construction was undertaken in Germany during 
the war period, sixteen vessels of this type having 
been laid down since August, 1914, though not all 
were completed. ‘There were, in addition, six light 
cruisers already being built or completed for sea, viz., 
Regensburg, Graudenz, Frankfurt, Wiesbaden, Pillau 
and. Elbing—the two last-named being Russian 
vessels being built by Schichau, at Danzig, and con- 
fiscated for the German Navy when mobilisation was 
proclaimed. In common with all previous German 
light cruisers, the Regensburg and Graudenz carried 
nothing heavier than the 4. lin. gun, twelve of which 
were mounted in each ship. But in the following 
year, after the first nts at sea had demon- 
strated the inadequacy of that weapon, the armament 
was changed to seven 5.9in. guns, and at or about the 
same time several of the earlier light cruisers were 
also re-armed with weapons of that calibre. It is of 
interest to note that the first German light cruisers 
originally designed to mount 5.9in. guns were the 
Frankfurt and Wiesbaden, built under the 1913-14 
programme. Moreover, these two ships were the 
largest light cruisers ever completed in Germany, & 
somewhat smaller design having been adopted for 
those laid: down in 1914 and subsequently. The 
Frankfurt was 465ft. in length, 45}ft. beam, 17ft. 
draught, and displaced 5120 tons. Her speed was 
28 knots, and the main armament eight 5.9in. guns. 
Her sister ship, Wiesbaden, was sunk in the Battle 
of Jutland, after having put up @ very gallant fight, 
to which the British despatches paid generous tribute. 
The Pillau and Elbing, as completed for the German 
Navy, displaced 4320 tons, and had turbines of 27,400 
shaft horse-power, giving a speed of 27.5 knots. 
Their steaming endurance at. 10 knots was 6600 
nautical miles, and they mounted the same armament 
as the Wiesbaden. The Karlsruhe and K6nigsberg 
—both named after: vessels lost early in the war— 
although laid down after the outbreak of war, had 
been authorised under the normal 1914-15 programme. 
Their dimensions, &c., which: became more or less @ 
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standard for the majority of the war-built cruisers, 
were as follows :—Length, 450ft.; beam, 43ft. 6in.; 
draught, 16ft.;- displacement, 4200 tons; speed, 
28.5. knots ; fuel, 1240 tons coal, 500 tons oil ; arma- 
ment, eight 5.9in., two or three 22-pounder A.A. 


guns, two deck and two submerged 19.7in. torpedo | 


tubes. Of this class, -besides the Karlsruhe and 
KGnigsberg, there were actually built: Emden,* 
Niirnberg, K6ln, Dresden ; and of the eight cruisers 
being built, but incomplete at the date of the Armis- 
tice, four at least are understood to have been of the 
“ Karlsruhe” class. Owing to the disposition of 
their 5, 9in. guns, these vessels were able to train four 
guns ahead or astern, and were thus superior in end-on 
fire to contemporary British cruisers. On the other 
hand, the great weight of armament at the bows 
caused the German ships to pitch violently in rough 
weather, and from all accounts they were indifferent 
seaboats, 

At the beginning of 1915—that is, before the first 
mine-laying submarines had been completed and 
when the value of underwater craft for this work was 
still problematical—the Germans designed two light 
cruisers of a new type for the special duty of long- 
distance mining operations. Both vessels, Brummer 
and Bremse, were assigned to the Vulkan Yard, 
Stettin, and completed respectively in March and 
July, 1916—-or in little more than twelve months 
from the laying of the keels. This was a creditable 
achievement in view of the dimensions of the vessels : 
—Length, 430ft.; beam, 4lft.; draught, 15ft. 6in.; 
displacement, 4000 tons. Turbine machinery originally 
built for a Russian contract was appropriated for 
these ships, each of which had engines of 46,000 shaft 
horse-power for a of 30 knots. Their bunker 
capacity of 550 tons of coal and 1190 tons of oil fuel 
gave them a very extended cruising radius. They 
were armed with four 5.9in. guns on the centre line, 
two 22-pounder A.A. guns and four torpedo tubes, 
and provision. was made for carrying 300 mines. 
The seantlings were extremely light, and the struc- 
ture of the hull bore traces of hasty workmanship. 
It is now known that an attempt was made to give 
these ships the outward appearance of British light 
cruisers, as they were intended to operate in enemy 
waters, but when completed they bore no marked 
resemblance to any British ship, and when they 
raided the Scandinavian convoy in October, 1917, 
their identity as German cruisers was easily estab- 


ished at the limit of! visibility. On that occasion,. 


it will be recalled, they sank the destroyers Mary Rose 
and Strongbow and a number of neutral merchant- 





* The Emden developed 50,000 shaft horse-power on trials. 


|men. This was the only successful enterprise which 
| the Brummer and Bremse appear to have carried 
| out, and there is reason to believe that their general 
| structure and machinery proved too fragile to stand 
the strain of North Sea campaigning. 

Two light cruisers, Hrsatz Emden and Ersaiz Koln, 
begun in 1917 at Kiel and Bremen respectively, but 
abandoned before launch, are reported to have been 
of an exceptionally large and powerful type, primarily 
intended for commerce destruction. They were to 
have displaced between’ 7000 :and 8000 tons, with a 
sea speed of 30: knots, and the armament was to have 
included several heavy guns, probably 8.2in. It is 
not to be doubted that raiders of this type would have 
been a formidable menace. The appearance of even 
one or two on the trade routes must have led to a 
drastic revision of our convoy arrangements, neces- 
sitating the addition of cruisers sufficiently fast and 
powerful to deal with the newcomers. In the latter 
part of 1914 the bare rumour of a contemplated 
cruiser attack on the’Canadian convoy impelled the 
| Admiralty to detach a battle-cruiser from the Grand 
| Fleet. It will be seen, therefore, that the Germans 
missed a great opportunity of playing havoc with our 
naval dispositions, and perhaps of seriously weaken- 
ing the one force that stood between them and the 
attainment of their war aims—the Grand Fleet. 
From the technical standpoint, their light cruisers 
of the war period exhibit no remarkable features. 
Geared turbines, first introduced in the Karlsruhe, 
of 1913, were gradually adopted for nearly every type 
| of ship. Alive as they were to the benefits of oil fuel, 
| the Germans were in the unfortunate position of 
being unable to take full advantage of it, owing to the 
runcertainty of supply. Consequently, only, the 
destroyers were built on a purely oil-fired basis, and 
—as we shall see later—at one period of the war the 
oil supply ran so short that the advisability of revert- 
ing to coal-burning boilers. for these boats was seriously 
considered. All the capital ships and light cruisers 
completed .within. the period under review were 
equipped with two types of boilers, one type for solid 
and the other for liquid fuel. In the battleships the 
percentage of oil-fired boilers in the total generating 
plant was 42 per cent.; in the battle-cruisers, 45 per 
cent., and in‘the light cruisers, 52 per cent. An 
exception was made in the case of Brummer and 
Bremse, the majority of. the boilers of which were fired 
with oil. The. capital. ships: projected, but..never 
completed, were to have had 70 per cent. of their 
generating plant fired with oil. Throughout the war 
the steaming efficiency of larger ‘German warships 
was impaired by the indifferént quality of the coal 








supplied, and to that factor must be attributed, at 
least in part, the poor speed of their battle-cruisers 
at Jutland. The trouble was mitigated. to ‘some 
extent by introducing a system of water-cooled fire- 
bars, but this, of course, reacted on the thermal 
efficiency of the boiler, and towards the close of the 
war an improved method of air cooling was adopted, 

As mentioned above, the decision to mount 5.9in. 
guns, firing a 101 Ib. projectile, in place of the 4. lin. 
35-pounder, as the main armament of light cruisers. 
had been come to before’ the war. German naval 
critics now admit that the retention of the 4. lin. 
gun for so long was a grave error of judgment. With 
regard to the general design and construction of 
light cruisers, Great Britain may safely claim. to 
have held the lead before and during the war. The 
protection of our ships, both above and below water, 
was remarkably good, and they proved better able 
to withstand punishment from gunfire and torpedoes 
than their German contemporaries. 








An Old Beam Engine. 


* Tx old steam engine illustrated above was made by the 
late Joseph Taylor, founder of the business of Taylor and 
Challen, Timited, irmingham, and put to work in the 
year 1856 at the Charlotte-street saw mills, then in the 
occupation of Mr. John Clarkson. These mills are now, 
antl have been for many years, owned and worked by 
Tailby and Co., Limited, whose timber business was 
removed recently to King Edward’s-road, Crescent-hill. 
The old engine, after working satisfactorily for sixty years, 
has been scrapped, and, the Charlotte-street saw mills 
have been converted into the motor garage of Tailby and 
Tylor, Limited. 

It will be seen from the illustration that the engine was 
of the beam type. The framework of cast iron consisted 
of a moulded base or plinth, upon which were bolted six 
fluted columns carrying an entablature, at the centre of 
which the main i of the beam were secured. The 
cylinder was 2lin. in the bore, with a stroke of 3ft., and 
the piston-rod was guided by a lel motion of the 
James Watt design. The fly-wheel was 12ft. in diameter 
by 13in. face, and weighed over 5 tons. When first started 
the boiler pressure was 50 1b. per square inch and the 
revolutions about 35 per minute, but some thirty years 
ago the- makers put in a new cylinder, 19}in. diameter, 
and the boiler pressure was then increased to 70 Ib. per 
square inch. The engine never had a condenser, and the 
old boiler was fired with refuse wood from the mill, or 
with slack, which in those days was very cheap. The 
engine after that drove two log frames, one rope bench, 
two planing machines, two circular saws, one band saw, 
one cross-cutting saw, &c. 





7 





572 





THE ENGINEER 


June 4, 1920 











Saar Coal Mining and its Relations 
to France. 


the past year and a-half considerable 


DvrIn@ 
public att 







tries to the of the coal mines in the district. 
of the Saar, with special reference to the 7 
of France in the matter of obtaining ils 


in consequence of the destruction by 


military authorities of Sony ofthe Weick al me ‘ 
in the Nord and the Pas de Calais, the complete | found 


restoration of some of which will still require a period 
of several years before the production can be again 
brought up to the level of that which prevailed before 
the war. Tt was known over a year ago that 
French Government had put forward a demand 
the transfer to France, either provisionally or 
nitely, of the Prussian State collieries in the 
which had an a uiput of over 12,000,000 tons 
in former periods and the Treaty of Peace 
signed last teyene ph al ee the justice of our 
Ally’s claims for appropriate indemnification for the 
devastation eaused to the French mines in question 
during the war. Thus Article 45 of the Treaty stipu- 
lates that : “* As compensation for the destruction of, 
the coal mines in the North of France and as oe 
payment towards the total reparation due from 
many for the damage resulting from the war, 
cedes to France in full .and absolute possession, 
exclusive rights of exploitation, 

free from all debts and charges of any kind; the 


in the capacity of trustee, the 


; government : 
territory of the Saar as defined in the preceding | 


Article, and at the end of fifteen vears from the coming 
into force of the present Treaty the inhabitants of the 
said territory shall be called 
sovereignty under which they desire to be 
It is therefore perfectly clear that the French 


tration of the Saar mines has been fixed for a pea 


of fifteen years. 


It is of some interest to inquire into thé past rela- i 


tionship of the French to the coal mines in the Saar. 
As then known, the mines were in possession of the | 
French as far back as 1793; in the first Treaty of | her 
Paris some of the mines were allotted to 

and in the second Treaty of Paris in 1815 the whole of 
the then known coal region became German pro- 
perty. Subsequently boring operations. were con- 
ducted on adjoining French territory and eleven con- 
cessions were granted, although only threewere brought 
to a productive stage; but even these three were 
transferred to Germany under the Treaty of Frankfort 
in 1871.. In this connection attention may be drawn 
to.an article by Wilhelm Maass, published in the issue 
for July, 1919, of a. German technical review— 
Weltwirischaftliches. Archiv—on coal mining in the 
Saar and its relations te France since the eighteenth 
century down to the period preceding the Great War. 
Apparently the author set himself the task of endeav- 
curing to prove that. France has not been, and is not 
now, dependent upon the production of the coal mines 
inthe Saar. He, however, entirely overlooks or inten- 
tionally avoids mentioning the fact that what. France 
requires, and what the Treaty of Peace has awarded 
her in this direction, is coal—coal to replace the’ pro- 
duction lost through German destruction of French 
mines and coal in substitution for the loss of output 
until these mines have been fully restored. 

Let us see, however, how the position stands. In 
1869, when the French territory adjoined, the Saar, 
the Prussian State mines in that district exported to 
France 1,192,000 tons of coal in round figures, or 
45.3 per cent. of the total sales effected by these 
mines, and the quantity of coke sent.to France was 
178,000 tons, or 47.4 per cent. of the total sales of 
coke by the State mines. After the Treaty of Frank- 
fort, when the French frontier was set back a distance 
of many miles, there were two periods of develop- 
ment.in the coal trade—one representing a fresh 
beginning and an increasing sale of coal and coke by 
the Saar mines to French consumers, and the, other 
being @ period of declining exports to France... Thus 
the export trade to France, making a new. start, 
amounted to 243,000 tons of coal in 1871 and gradually 
increased to a maximum of 839,000 tons in 1883, 
whilst the maximum exports of coke were reached at 
121,000 tons in 1882. In the second period, the 
figures for which are somewhat ancient, it is shown 
that,the Prussian State mimes in the Saar forwarded 
765,000 tons of coal to France in 1885, the quantity 
gradually falling to 405,000 tons in 1910, which is the 
last year quoted in ‘the article. On the other hand; 
the quantity of coke exported by these mines to the 
same destination receded from 57,000 tons in 1885 to 
less than 1000 tons in 1910. 

It.is of some importance to inquire into the reasons 
for the great retrogression in the exports of coal and 
coke from the State mines in the Saar, which were 
chiefly sent to the industrial districts of the-Meurthe- 
et-Moselle and the Vosges, together with the territory 
of Belfort. ‘The consumption of coal and coke in the 
Meurthe-et-Moselle alone amounted to 1,505,000 tons 
in 1880 and rose to 5,690,000 tons in 1909 and 
6,295,000 tons in 1911, whilst the total consumption 









i 


mines situated in the Saar basin as defined in ae 7 


upon to indicate the | borne 


reached approximately 7,000,000 tons. 
We thus have a period of growing consumption on the 
oné’ hand) simultaneously ‘with a decrease in’ the 


combined, 
German exports: from the Saar on the other. 


arose pen 

situation. the first place, Belgian competition | administrati 
became keener ; secondly, the rivalry of the Geman 

| Westphalian private mines became of a pronounced 
char 3 a thirdly, ” ronda in the the Nord 





















































“At the end of fifteen years a plebescite is to take place. 
Chapter 3 of the Annex to Article 50 states: “ All 
persons without distinction of sex, more than 20 years 
old at the date of the voting, resident in the territory 
at the date of the signature of the present Treaty, will 
have the right to vote,’ The italics are our own. 
The words show. that whatever influx of French popu- 
lation may take place, the fate of the Saar will be 
decided in fifteen years by the votes of the Germans 
and the Germans alone. 








THE WAR WORK THE NORTH BRITISH 
LOCOM 0O., LIMITED. 


Dvntne the war the North British Locomotive Company, 
Limited, Glasgow, turned its hand to a wide variety of 
work, but in no direction were its activities greater than 
in the production of locomotives. ‘This was as it should 
have’ been, for locomotives were as essential to our needs 
as guns and’ shells. The company, besides fulfilling 
pre-war contracts for engines for India, South America, 
Africa. and elsewhere, supplied 152 locomotives to the 
home railways, 380 to the French railways, many “‘ Pechot’’ 
narrow-gauge engines to the French military railways, 
and about 300 locomotives to the Ministry of Munitions 
for service overseas: Had the war continued longer 
than it did, however, pride of place’ in the company’s 
war ‘work would probably have been taken by tanks 
rather than railway engines. Early in 1918 the company 
received orders to’ coneentrate in all its works upon. the 
eager of these deadly fighting machines. In, the 
first. instance the company 

of the “medium B” type. . Su 
given it to build 1040 of the, “ Mar! I.” heavy type 
of tank, and at the date of the Armistice the firm’s work- 
shops were very busily engaged wu the execution of 
this contract. At the ‘oultbeealt of the war the company 
was erecting two new buildings adjoining its Atlas works 
at Springburn for the purpose .of its locomotive trade. 

These buildings became the ‘“‘ Mons” and. the .“‘ Marne ”’ 
factories, and. between them forged and finished nearly 
147,000 eight-ineh high-explosive shells. In April, 1917, 
the production of this type of shell was stopped; and the 
“Mons ” factory was adapted to the man acture, from 
the bar, of 18-pounder high-explosive shells, of which 
it produced a total of over 387,000. The “Marne” 
factory, the forging department, thereupon became 
temporarily idle; but fresh work was soon found for it in 
an order received by the firm for shell cases for 6in. guns 
and howitzers. Of these shells the two factories finished 
a total of over 330,000. A large number of sea-mines was. 
also produced at the “ Marne” factory, while casemates’ 
for “ ill. boxes ” absorbed a further portion of its capacity. 
aan the other “ munitions” produced by the ec mpany 
were aerdplanes—built’ from finished ‘parts’ supplied by 

lo tubes, gun ‘and howitzer car- 
riages, le bridges, machine tools, and artificial 
limbs. The. total invoice value of the company’s output 


‘various “mal 


The 
explanation lies in the circumstance that new factors 


period which entirely changed the 
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measured at the date of execution of the orders, or about 
twice that sum et present values. Of the company’s 
workpeople, 3120 left its employment for active service, 
of which number 367 are known to have lost their lives. 
Those who remained behind not only made munitions, 
but contributed more than £28, 000 towards various 
relief. foe Finally, the main ofthe company’s 
was turned into a Red Cross 
1018, 88] ener in it, December, 1914, and May, 
191 11 wounded soldiers received treatment. The 
company’s war record is thus 
in more deta | from as 
it, 













te, a8 may be 
mais volume tec 


ently issued 


SS en. 








st 


Letters to the Editor. 


(We do not hold ourselves ible for ta apie: 





Pp 8 of our 
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BASE TUNNEL, 
Sth you publish letter from your 


sue of 
Sree about the Hauenstein Base Tunnel, 
to reply. ‘From the wording of the letter it 
pred ithe be: Bese ver deals with extracts from the 
v  griveges stage takes a few sentences out of 
different whilst all the rest has no solid 
ni serrate: ay st yee to us. As 
















‘unnel, re has a length of 8134 m., 
1912 to 1915 by the German con. 
f , Limited, of Berlin. 
» tunnel to be built by a foreign firm 







into service it was Picopented and 
experts in tunnel construction 
Beanies may be summed up in the 
masonry of the abutments is 
r lined with artificial or natural 
18 in should have been constructed 
: 7 an to enumer- 
of , which, however, are not of 
4 so far as the contractors could be made 
for these defects, an appropriate amount was 
from the total sum due to them when settling accounts. 
Walls and roofs are in the same condition as 
they were at the opening of the tunnel. work now in 
éxecution is in general no reconstruction of defective parts, but 
in.| Siaaly copetenenneey « The feason why this supplementary 
is only now being is as foliows. . The Hauenstein 
sense Snsrore Fone through a certain section about 992m. 
anhydrite. Qn coming into 
me ager: ch ah becomes crystalline gypsum 
pa ry considerably its volume. When the 
tunnel was under construction these Se ee cicttonn wore entirely 
dry. The contractors’ firm thought it sufficient to conduct the 
water from wet sections of the tunnel through water-tight drain 
pipes across these marl sections ; by doing so it was possible to 
save the trouble of constructing inverts. Unfortunately, this 
solution was not quite successful, In fact, a part of the water 
carried through these marl sections came into contact with the 
anhydrite, and as @ the bottoms burst upwards. 
To check these swellings and their consequences inverts have 
now to be constructed in the marl sections. The costs for build- 
ing them are éstimated at 2,500,000f. At the end ‘of 1919 
450,000f. of this sum had already been spent. To ‘facilitate 
the work a part of the trains ror Patong at night-time are run 
through the old Hauenstein Tunn 
time the natural sort in the Hauenstein 
Base. Tnnel is very good. During summer-time, the smoke 
stops in the tunnel and troubles both workmen and passengers. 
Last winter a temporary ventilation plant for airing the work- 
places was installed, 0 that complaints as to the smoke aré no 
more to be expected. "The strike mentioned by your corre- 
spondent lasted only a very short time and was not successful 
for the strikers. Now each gang works eight hours. 
It would serve no purpose to discuss further the statements 
made by your correspondent, statements which are partly very 
much exaggerated, partly incorrect, We only want to draw your 
attention to the fact that as yet not a single Swiss technical 
periodical has thought it necessary to deal with the present con- 
dition of the Hauenstein Base Tunnel or with the supplementary 
work now in execution. If the facts were as your correspondent 
has represented them, these periodicals would certainly take up 
the matter. 
We shall be very much obliged to you if you will have the 
kind to publish P t reply in Tae Exotnerr. 
For the Gengzrau Direction or THE Swiss 
Feperat Ratiways, 
O. Sann. 












Berne, May 22nd. 


DORADA ROPEWAY. 


Sim,—Referring to a letter signed by Mr, J. K. Hoyle, which 
appeared in your issue of May 28th, I would point out ‘that a 
well-designed ropeway always follows as near as possible the 
actual of the g d, but the nearness to the ground 
contour is unfortunately limited by the efficiency of the 
clips, the best of which, suitable for a continuous type of 
ropeway, are nearing their slipping point. when they, reach 
gradients of 40 deg. or so-—that is, on.a greasy and slippery rope. 
Two of our modern patents, to which Mr. Hoyle presumably 
alludes, permit (1) of horizontal deviation being made on 
trestles, whilst, (2) has the effect of allowing a ropeway to follow 
more closely than was previously possible the actual contour of 
the ground ; but unfortunately thesé appliances were not worked 
out in 4 practical manner at the time of the placing of the order 
for the Dorada ropeway, and_ it is doubtful whether they will 
ever be developed to such an extent as to eliminate trestles 
above the average height, over ground, such as is encountered 
in the Andes, where gradients approaching the vertical are 
common. 

The actual date of commencing construction, ¢.e., excava- 

tions on the ground, ‘was somewhere between October 15th and 
22nd, 1913. Mr. Hoyle is therefore in error in his last para- 

graph. Mr. Hoyle’s personal knowledge of this ropeway was 
gained. as a draughtsman, employed. by Ropeways, Limited, on 
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in 1911 for this department, the Vosges. and Belfort 


during the.war was about. sixteen million. pounds as 


some of the structural work, including the few trestles over 
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GREAT WESTERN RAILWAY-yh&k¢p 


MR. G. J. CHURCHWARD, M. INST, C.E,, ¢ HAN 
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height—there were only eight in all—and his allusion 
is, we therefore ider, misleading, 
Roreways, Liutrep, 


Harrison Rog, Director, 


40 m. in 
to t 
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London, E.C, 2, June Ist. 
TREVITHICK AND THE MERTHYR TYDVIL RAILWAY. 


Str,—Through the kindness of Mr. D. L. Thomas, of Hills 
Plymouth Company, Limited, I have been able to acquire both 





The first steam trial over it is said to have been the result of a 
bet of £500 between Trevithick and the then principal of the 
Hills Plymouth firm. Be this as it may, the locomotive, accord- 
ing to Stuart (1824) successfully hauled “as many carriages as 
contained about ten tons and a-half of iron, travelling at the 
rate_of five miles and a-half an hour, for a distance of nine miles, 
without any additional water being required during the time 





of its journey.” 
The length of the complete rail, which is of east iron, is 3ft. and 


most efficient which shows the greatest difference between the 
initial and terminal temperatures, a low terminal temperature 
alone is no guide. 

It is nothing less than an absurdity to continue working 
boilers under the p t unequal conditi as we are generally 
doing, and especially when this variable ratio between grate 
area and outlet is the chief cause of our coal wastage. With 
a given draught and standard ratio bet 1 grates and outlets 
for the gases not more than 50 per cent. excess air is requirec 
instead of 150 per cent., as at present, and the results would 
be higher furnace temperatures, no black smoke, greater trans- 
of heat to the water-per- pound of coal burned, and s 











general all-round economy in our coal bills of not far short of 
20 per cent. ; W. H. Casmrey. 
Wakefield, May 31st. 


ELECTRICAL SUPPLY TO FACTORIES. 


Srr,—May I be allowed to add a few personal comments to 
your remarks which appeared on page~556 of last week’s Tue 
ENGINEER, and which relate to the maintenance of electrical 
supply to factories ? 

As I understand it, the present tendency of manufacturers 
to install their own stand-by plant, while at the same time taking 
their normal supply from a supply authority’s mains, should be 

ted only as a t ary dient, designed to ov 
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FIGS. 1, 2, AND 3—OLD RAIL FROM MERTHYR TYDVIL RAILWAY 


a section and an original length of rail from the track on which 
Richard Trevithick ran the first railway locomotive between 
Merthyr Tydvil and Quaker’s Yard in the year 1804. 

I have taken a photograph of the section and three of the 
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FIG. 4—SECTION OF OLD. RAIL 


lengths, the latter showing the front view, Fig. 1; back, Fig. 2; 

and underside, Fig. 3. Thinking these prints might interest 

your readers, I am enclosing them herewith for reproduction. 
The actual rail was laid probably some time in the eighteenth 





FIG. 5—MICROGRAPH OF 


OLD RAIL 


century, being, I believe, among the first of the “‘ flanged ” 
type, which were substituted for the original flat cast iron plates 
put down by “‘ platelayers” between Merthyr and the port 
to cater for an increasing traffic which had begun to cut the roads 





into ruts by the haulage of loaded ‘‘ Chaldron wagons.” 


its weight 61 1b. In side elevation the flange is ‘‘ bowed ” in the 
centre, both top and bottom, tapering from 4}in. to 3jin. at 
either end. On the bottom side each end is provided with a 
seating 3in. by 6in. by jin. thick. This seating extends l}in. 
beyond the flange proper, being made off in a boss on its further 
side. A slot in the flat of the rail at either end indicates where 
it was held down by dogs, presumably on to stone sleepers. I 
lose di ioned tracing—Fig. 4. The iron has been analysed 
at the Manchester College of Technology, and a photographic 
reproduction of the section highly magnified is given in Fig. 5. 
Tt is a cold blast iron with the following analysis :—Silicon, 
1.38 per cent.; sulphur, 0.14 per cent.; phosphorus, 0.65 per 
cent.; manganese, 0.54 per ceat.; combined carbon, 0.49 per 
cent.; graphitic cabon, 2.95 per cent. 
Manchester, May 27th. 








W. T. ANDERSON. 


BOILER EFFICIENCY. 


Sre,—Any of your readers interested in the above subject 
will find, by referring to table “‘ A ”’ in my letter of the 8th inst., 
that three Lancashire boilers, 7ft., 8ft., and 9ft. diameter, when 
operated by the same chimney draught, give respectively 94 Ib., 
114 Ib., and 142 lb. evaporation per square foot of grate per 
hour, that the ratios between grate area and gas outlet areas 
at the rear of the furnace flues are 4 to 1, 3.5 to 1, and 2.75 to I, 
and that such are the conditions under which Lancashire boilers 
are working to-day. 

it is self-evident that if the draught is suitable for the 9ft. 
diameter boiler, it is too poor for the smaller boilers, owing to 
their larger_proportions of grates to outlets, therefore thin fires 
must be adopted, which means too much excess air and loss of 
unburnt coal passing through the bars into the ashpits. 

Table “ B” in the letter referred to shows how, by reducing 
the grate areas of the three boilers until a ratio of 2 to 1 between 
grates and gas outlets is secured, that thicker fires are possible, 
the excess air being thereby reduced one-third and an equal 
evaporation of 344 Ib. per square foot of grate in each boiler 
secured and the evaporation per pound of coal increased by 
12 per cent. 

The following bare extracts from the details of a boiler test 
I had in hand recently may interest some of your réaders, as 
they point to several interesting factors in relation to boiler 
efficiency often overlooked. 

The boiler was 30ft. by 8ft. 6in., hand fired, and used 1160 Ib. 
of coal per hour ; CO, at the downtake, 8 per cent., which equals 
28 Ib. of air per Ib. of coal; temperature at the downtake, 
1015 deg. ; temperature, end of side flues, 690 deg. ; the furnace 
temperature from the CO, indications would te 2020 deg.; 
therefore, in passing along the furnace flues, less than 30ft., the 
temperature was reduced 1005 deg., and passing along the 
bottom and side flues, 60ft., the temperature reduction was 
325 deg., and during the time of stoking the two furnaces. the 
temperature at the downtake fell 360 deg., and four to five 
minutes elapsed after the furnace doors were closed before the 
original temperature was regained. 

By cutting down the grates to 4ft. 3in. to secure the 2 to 1 
ratio the CO,, increased to 12.6 per cent. ; weight of air per 
pound of coal was reduced to 17.8 Ib, ; furnace temperature 
approximately 2800 deg. ; temperature at downtake, 1350 deg. ; 
and at the end of the side flues, 800 deg., a difference of 2000 deg. 
between the initial and terminal temperatures in place of a 
difference of 1330 deg. under the first-mentioned eonditions. 

Without going further into details, that boiler is always the 


abnormal diti produced by the war. Except in very 
special circumstances, it should not be advocated as sound 
engi i practice. Stand-by plant normally should be 
pinstalled in the main supply stations, and not scattered in small 
units amongst the various users of the supply. Suitable spare 
plant available at the power station constitutes a safeguard for 
the whole system, and the cost of this insurance of the supply 
is a minimum, since it is shared to the common benefit by all 
users of the supply. 

When the electricity authorities have had time te recover 
from the effects of the war, and sufficient generating and dis- 
tributing plant and fuel reserve are available to safeguard the 
load, and when, in addition, with the assistance of the Elec- 
tricity Commissioners, adjacent systems are linked together, 
the probability of failure apart from labour troubles should be 
sufficiently remote to be negligible. The weak link in the chain 
if the coal position rights itself is admittedly labour dissension, 
but in the present advanced state of labour organisation this 
problem is fundamental and does not enter into the presentidis- 
cussion. In other.words, the installation of private plant does 
not eliminate the possibility of trouble from this direction. 

To return therefore tothe combined system contemplated 
above, the supply from this system can be truly designated a 
mass power supply, and it is one which merits more confidence 
than suggested by your simile likening it to a pyramid balanced 
in unstable equilibrium on its point. The present tendency of 
the big fact to indulge in relatively small partial stand - 
by units, which in the first cost. of the plant, buildings, &c., 
and in maintenance and wages of the stand-by staff are exceed- 
ingly expensive compared with the kilowatt capacity involved, 
should be at least’ labelled unfortunate. It is possible that with 
proper co-ordination between the manufacturers and supply 
authorities coricerned, such inefficient expenditure of capital: 
could be avoided. 

May 3ist. 








TALLEY. 


WILD-BARFIELD PROCESS. 


Sir,—My attention has been called to Mr. Barfield’s letter 
in your issue of May 14th under the above heading. 

I adhere. to the statement I made in the discussion on “The 
Hardening of Serew Gauges,” i.e., “ All processes, including the 
Wild-Barfield process, which depend on the magnetic change 
in relation to the temperature, have their limitations.” . For 
instance, when the masses are large it should be remembered 
that in order to harden them it is necessary to raise the specimen 
to a temperature exceeding the gnetic ch point by 
20 deg. to 50 deg. Cent., according to the mass, relative dimen- 
sions and shape of the i being hardened ; otherwise it 
is impossible to obtain a sufficiently rapid rate of cooling through 
the A.R. change points when quenching. The reason for this 
was clearly shown in a paper written for the Iron and Steel 
Institute by Carl Benedick. 

I have -had no personal ‘experience in the working of the 
Wild-Barfield process, but I have discussed it with firms who 
are using it, and I think I have given the reason why the magnetic 
change point is not a trustworthy guide of temperature under 
certain hardening conditions which must be often met with. I 
am second to none in iring the ingenuity of the Wild- 
Barfield design, but I believe I am not alone in considering its 
limitations. 

London, W., May 28th. 











R. E. Crompron. 


PISTON v. “D” VALVES. 


Str,—Being a locomotive man, FE was very interested in the 
letter signed “‘ H. L. Senior,” re piston valves and “ D ” valves, 
and as I have worked engines with plain “D” and balanced ““D”’ 
valves, also piston valves, I cannot help replying that the saving 
of fuel in piston valves in one week covers all extra expense in 
liners, &c. Then there is the cost of: renewal of “D” valves, 
which works out according to my experience with an engine 
fitted with plain “‘ D”’ valves at about twelve months : whereas 
I worked an engine fitted with piston valves about 2} years 
without renewal, and they were steam-tight at that period, 
this engine working trains of a hundred 10-ton wagons of coal 
between Banbury and London during that time. 

As regards piston valves being steam-tight, I find that perfect 
lubrication is essential, which is only obtained by the lubricant 
being properly broken up into atoms by steam before it reaches 
the valves. 


May 3ist. E. BILLINGHAM. 








Ir is reported that electrification of an important part 
of the canal connecting Birmingham with the Severn at 
Sto rt is to be undertaken shortly. It is calculated 
that the speed of the barges will be raised to 44 miles per 
hour, about double that of horse haulage, and that the 
method of propulsion will allow of this speed without injury 
to the canal banks. An overhead trolley wire system is 
proposed, There is a considerable existing traffic on this 
portion of the canal, and scope for the development which 





electrification should render possible, 
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Precision Gauges and their Jigs. 
By ARTHUR G. ROBSON, A.M.I. Mech. E. 


Tur methods adopted in manufacturing precision 
gauges in which the tolerances may ‘be as small as 

.0008in, reveal interesting work and the ‘correlation 
of calculations with, workshop processes. In Fig. 1 
the -precision. gauge shown consists of. & steel ring 
3ins > in by. .968in, thick.  The., hole :.is 
2.04in.\in diameter. ‘Projecting internally .is.a 
.2lin, pit, the inner end of which is .485in. from 
the centre line. Anothér pin projecting externally 
s .206in. in diameter, with its outer end .2014in. 
from the centre and its axis inclined at 45 deg. to 
that,of the .2lin, pin.; Two other pins, .43lin, long, 
stand up from the face of the gauge. These pins are 
situated at the same radial distance, and are of the 
same diameter, but one is at 60 deg. above the 
horizontal centre line, whilst'the other is at 30 deg. 
below it. A slot, the centre line of which is inclined 
at 10 deg. as shown, and intersects the vertical centre 
line at .6lin,, is .3in. wide by .41lin. deep. 

It. should be understood that since the positions 
of the details are given with respect. to the geometric 
centre and centre lines, the actual centre lines of 
the pins and of the slot must necessarily agree with 
the geometric lines to within .0003in. We must 
therefore exercise great ¢are over every step taken, 
for, the cumulative effect of a few errors of small 
amounts upon the jig or setting of the work will soon 
nullify the advantages of the tolerance of .0003in. 
The rings of the gauges should be of good quality 
steel and thoroughly but slowly annealed in a gas 
muffle with the flame prevented from impinging 
upon them. The rings, after being machined upon 
the lathe, should be finished by grinding. This pro- 
cedure is desirable for two reasons. First, in check- 
ing some of the measurements it must be taken for 
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jig were pat ichinetl to. be Lcimais into alignment by 
the revolving drill if incorreetness existed, the result 
being that countersinking assisted the slightly sprung 
drill to drill an inclined hole.’ The countersinking, 
further, takes away the best means of sighting the 
drill and hole exit for alignment. The and the 
countersink may, it is true, be sighted, but this plan 
is,not reliable enough upon work of small tolerances. 
On the other hand, the sharp edge of the hole may. 
at times cause the drill to break off by contact with 
it if one is not sufficiently careful. 

Thé jig block to be made ‘is shown in Fig. 4. It will 
be n to have the faces AB and BC ‘square 
with each other and parallel with the axis of the hole 
as revealed by the distance pieces D. It will also be 
necessary to. know how far the faces AB and BC are 
situated from the centre of the 3in. hole. These 
distances are found by fitting a mandril in the hole 
and adding the radius of the mandril to the distances 
D for each face. If D is found to be .6875in. then 
the distance of AB is 1.5 -++:6875=2.1875in. If 
width W is found to be .6732in., then BC is situated 
at 1.5 +.6782 = 2:1732in. Thésmall wedge-shaped 
pieces that determine the distances corresponding 
to D and W are made about 2in. long with .00lin. 
taper. With them it is possible to find the distances 
to .000lin. 

The block or jig—Fig. 4—has now to be drilled to 
secure @ bush for drilling; as shown in Fig. 5. The 
rod R must be square with the base in both views, and 
the axis of the rod must be upon the centre of the 
3in. hole in the block. Either a pin or bevelled 
plate gauge will secure the latter, by indicating if 
the widths W in Fig. 5 are equal. The hole in the 
bush should be about... 005in. smaller than the finished 
size of the required hole. In the case.of the hole for 
the .2lin. pin, Fig. 1, the hole in the bush will be 
-205in. As there are two holes,’.2lin: and .206in., 
to be drilled radially in the ring, this bush can be 
used for both, although if .005in. is allowed upon 
the .206in. hole, and the same bush is used for drilling 
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FIG. 1—PRECISION GAUGE 


granted that both internal and external diameters 
are concentric ; and secondly, all the gauges must be 
interchangeable in the jig block, and upon a 2.04in. 
mandril. 

Before proceeding with the jigyblock a word may 
be. said regarding guide bushes or thimbles for 
drilling operations. Nothing 1s so important in this 
work as attention to these details. It is perhaps 
not until the worker begins to work and think in 
ten-thousandths of an inch that the importance of 
attention to detail is appreciated to the necessary 
extent in connection with work having small toler- 
ances. Where the tolerances upon interchangeable 
work are relatively large, holes may be drilled 
reasonably correctly by using hardened bushes of the 
form shown in Fig. 2, page 575. The bushes are concen- 
tric and have a good surface for driving the shoulder 
against, the face being slightly undercut. The 
square face of the shoulder is responsible for the 
direction of the drill in a concentric bush. Secondly, 
steadiness of the drill point near the work is secured 
by lowering the bush to, the work. Thirdly, the 
countersinking of the sharp. edge persuades the drill 
and hole into alignment. With work having small 
tolerances, the first and third of these conditions are 


different, whilst the second condition is unaltered. 


A guide, or thimble, for. small tolerances is shown in 
position in Fig. 3. By arranging the shoulder above 
the face of the jig, « slight adjustment can be made 
if any canting of the bush is n . Such ad- 
justment is very slight at the outer end of the bush, 
but the amount by which the hole may be incorrect 
at the centre of the work is relatively large, as shown 
by the dotted lines. With regard to the counter- 
sinking of the sharp edge, there are advantages and 
disadvantages attending its use. The advantage 
already mentioned upon larger tolerances may result 
in a disadyan in the case of work of small 
tolerances, In the case of some .07lin. holes in 
jig work, with i drill. projecting about lin. from 
the drill spindle, the author found the work and its 





both holes, it will have .009in. for enlargement. in 
the other hole to secure its final size of .2lin. In 
this case one bush, as indicated, will suffice, but if 
there were a considerable difference between the 
sizes of the holes to’ be drilled, then two bushes 
would be required. The drills required are three, 
namely, a flattening drill, a centre drill, and a . 20lin. 
drill for making the hole. The centre drill is a good 
fit in the bush, whilst the .20lin. drill is free by about 
-0005in. The drilled hole is then enlarged by .00lin. 
at a time, and a pin placed in the hole, and its position 
tested. The final test of the .2lin. pin hole is shown 
in Fig. 6. The hole is radially situated, when a pin 
gauge, 1.395in. long, touches each side as shown. 
In the elevation the pin must be parallel with the base, 
and its central position is determined when a slip 
.379in. wide just touches under the pin as shown. 

While the ring is being drilled in the jig—Fig 5— 
two cover plates C hold it securely, the thickness T 
of the jig block being .0005in. less than the thickness 
of the ring. The actual fixing of the .2lin. pin— 
Fig. 1—is' not carried‘out at this stage. To 
for the drilling of the second radial hole, .20d5in. 
diameter, situated at 45 deg. to the first drilled hole, 
is the next step. A corner is taken off the jig block, 
as shown in Fig. 7, at 45 deg., so that the cut face is 
normal to the hole to be drilled. By using a pro- 
tractor set at 45 deg.’a line can be marked upon the 
front cover plate of the jig, and by bolting the jig 
block to an angle plate, as shown in Fig. 8, with the 
line set vertically, a .4in. hole can be drilled. ‘This 
hole permits of a pin P—Fig. 7-—being fitted into the 
ring whilst in the jig block, and set at 45 deg. to a 
plate gauge as shown. In the position illustrated 
the ring is set correctly for drilling the second hole 
at 45 deg. to the first one. In making the plate 
gauge it is best to set a protractor at 45 deg. and to 
work from the base without expending any work 
upon the vertical edge of the gauge. 

The drilledjhole in the ring is next enlarged gradu- 
ally to .206in. diameter, care being taken to see that 





the hole will be finally central with the width, truly 
radial and at 45 deg. to the .2lin. hole. A method 
of testing the.accuracy of the 45 deg. angle is shown 
in Fig. 9. 

We have now to consider the .198in. pin holes. 
The rod R—Fig. 5—was .20lin. in diameter, being 
made .005in. Jess than the smaller radial pin, . 206in. 
In Fig. 10. the jig block is shown turned through 
90 deg.,; so that the .20lin. pin is horizontal: This 
position corresponds to, that represented in Fig. 1, 
where ‘the .2lin. pin is horizontal. «In Fig.-10 the 
positions of the centres of the holes for the /198in. 
pins are shown. If we know: the’ heights of these 
centres from the face: BC—Fig. 10—and. from the 
face AB—Fig.: 11—the | positions are determined. 
In Fig. 12 the heights above and the depth below the 
centre line can be found as follows :—P=1.186 
sin 60 deg. = 1.186 X +8660=1.027lin., and H= 1.186 
sin 30 deg. = 1.186 x .6= .593in. As the centre line of 
the gauge—see Fig. 4—is 2.1875in. from the face 
BC, therefore the hole at 60 deg. is 2.1875+1.0271 
=3.2146in. from BC, as shown in Fig. 10, whilst 
the hole at 30deg. is 2.1875 —.593 = 1.5945in. 
from the same face... Turning the block round 90 deg., 
as'in Fig. 11, the centre line, as already found, is 
2.1732in. from theface AB. Further, AB in Fig. 13 
= 1.186 cos 60 deg: = 1.186 x .5 = .593in., and 
AC =1.186 x cos 30 deg. =1.186 x .8660 = 1.027lin. 
The height of the 60 deg. hole from the face A B-— 
Fig. 11—will therefore be 2.1732 + .593 = 2.7662in., 
and of the 30 deg. hole 2.1732— 1.0271 = 1.146lin. 
as indicated. 

One of the cover plates mentioned previously in 
connection with Fig. 5 will now have to be fitted 
with two bushes placed over the centres just found. 
The cover plate is secured to the block as shown in 
Fig. 14, and the heights of the bush centres from the 
faces AB and BC are marked on it by means of a 
magnifying glass and a steel rule subdivided into 
hundredths of an inch. The holes in the bushes will 
be .198— .005 = .193in. in diameter. Accordingly, 
two .193in. pins are fitted in the bushes, and by means 
of gauges giving the heights from the base of the jig 
to the under-surface of the pins, the final position 
of the bushes may be checked. The two gauges for 


the heights from the face BC will be 3.2146— — 


+193 | 





= 3.118lin., and 1.5945 — = 1.498in., as shown 


in Fig. 14, whilst the gauges for the heights from the 
193 


face AB will be 2.7662 — ——_“ =2.6697in. and 
.193 
1.1461 — oo 1.0496in., as indicated in Fig. 14. 


It is thus possible to use the jig when the ring has © 
been turned round to the ition shown in Fig. 7 
for the purpose of drilling the two holes on the face 
of the ring. It thus remains to enlarge the pin holes 
to .198ixi. and to check their positions. By placing the 
.2lin. pin inits hole and holding it down, as in Fig. 15, 
to a ground block of known thickness T, the height 
of the axis of the .2lin. pin and ring is known. 
Calculations may then be made to determine the 
measurements represented by A, B, C, D in Figs. 15 
and 16. Asmall tabulated list of each such dimension 
is required for use, as each hole is enlarged by .00lin. 
at a time to the final sizes A pin is then placed in 
the hole, and the position measured by plate gauges 
and feelers until finally it is reamered to its correct 
position. In Figs. 15 and 16 the radial distances of 
the pins need not be checked if A, B, C and D are 
known, but as a check upon the work it is best to 
examine the radial distance by fitting the mandril 
originally used into the ring as in Fig. 17, and then 
finding the measurement indicated by D. This 
distance should be 1a0h +1.186+ 85 —2.s025in, 


Application of the cosine rule will ric no doubt as 
to the work being correct or otherwise, and in Fig. 18 


C? = A*+B*_ 2ABcosC. .-. C?= 1.18641. 186? 
—(2x 1.186 1.186 cos 150deg.). .*. C? = 1.186? 
+1,186*—(2x 1.186 1.186x —.866). Hence C 


= 2.29llin. The micrometer being applied to the 
outside of the pins, the overall measurement should 
be 2.2911 + radii of pins = 2.489lin. 

The slot in the face of the ring must now be formed. 
We require first of all to find the thickness T—Fig. 19 
—of the hatched segment formed by continuing the 
edge of the slot. As the angle ACB = 10 deg., 

‘+. BC = AC cos 10 deg. = .61 x .9848 = . 60073in. 
The thickness T = (radius of hole in ring) — (.60073 
+ .15) = 1.02 — .75073 = .26927in. A plug is 
then made of diameter equal to the diameter of the 
hole, namely, 2.04in., and a portion of its length cut 
away so as to leave.a,segmental part .2693in. thick, 
as shown. in Fig, 20.. This plug is placed in the gauge 
ring with the segment projecting above the face 
of the ring, and as shown in Fig. 21. A .2lin. pin 
is fitted into the ring, the horizontal axis being deter- 
mined by securing this pin to a parallel block. The 
plug is then twisted until the face of the segment 
on it just rests upon a plate gauge of 10 deg. as shown. 
A line is marked on the ring, as at A, so that the 
direction..of the slot and its position may be. deter- 
mined. The slot is then milled or cut out on a small 
shaper, and finally ground. The face A is first ground 
to the segmental] face of the plug, and then the width, 
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_— is obtained by grinding the opposite face of the 
slot. 

As the slot is .41lin. deep, a small gauge piece is 
made and the depth tested by a straight edge SE'as 
shown in Fig. 22. Work might be saved, perhaps, 
by using a micrometer to examine the width marked A 
—+Fig. 22--which should be .968 — .411 = .557in: 

We have now to secure the pins—Fig. 1—in position 
and determine the distances .485in., 2..014in., and 


-43lin! The inner projection of the .2lin. pin, | 


viz., .485in. from the centre, ean be tested by means 
of @ plate gauge rounded at one end»as in Fig. 23. 
The length of this gauge should be 1.02 +: .485 
= 1.505in., or we may make a ground plug and try 
it as shown by the dotted circle in Fig. 23. The 
measurement 2.014in. for the -.206in. pin ‘can | be 
found by the micrometer from the back of the ring, 
as in Fig. 24, the’ correct overall dimensions being 
3.514in. This procedure is quite good provided the 
ring and its hole are concentric to .000lin... If the 
hole is not concentric, then a ground plug; as shown 
in Fig. 25, could beyused.. If) the plug is .562in. 
diameter, then the micrometer can be set to .994 
+ .562 = 1.556 and tried from the inside of the hole 
from the plug to the end of the pin. The heights 
-43lin. of the two pins on the face of the ring can be 
tested in one of two ways. If the drilled hole does 
not go right through the ‘thickness of the ring; as in 
Fig. 26, the micrometer could be) used to read from 
the pin to the back face of the ring. The reading 
should be 1.399in.. A more direct: way is to use a 
washer, the thickness of which is equal to the pro- 
jection of the pin. A straightedge, as in Fig, 27, 
must touch the three surfaces shown when tried in 
any position. 

The straightedges referred to above are of.special 
make for use upon gauge: surfaces. They are formed 
from a piece of cast. steel 2in. long by jin. wide by 
ain, thick, The section should be as shown in Fig. 28, 
and, after being hardened, the whole straightedge 
should be ground. The testing surface is-eurved to 
@ very small radius, so that the straightedge is 
“‘light-tight’’ when held in any position between 
30. deg..on each side of the vertical. It will be found 
extremely difficult. to produce this. small curve for 
testing surfaces. The use of very fine emery powder 
upon a block of iron, paraffin, and oil stones will 
help the attainment of the desired edge. 








The Canals of France. 





Tue Association Nationale Francaise de Navigation 
Interieure held an important Congress at Strasbourg 
from September Ist to 4th, 1919,‘and full reports of its 
proceedings have now been published, From them it is 
evident that very extensive reforms and developments are 
foreshadowed. The Congress dealt very fully with the 
whole subject of canal engineering and policy, and among 
the more general topics diseussed were :—({1) Effect of 
afforestation in regulating the water supply of canals and 
waterways by moderating the action both of drought and 
flood ; (2) provision of water for irrigation purposes, 
especially in the Rhine and Rhone basins; (3) design of 
boats best suited for canals; (4) adjustment of canal 
charges in relation to railway rates. The whole question 
of the best design of barges and “ péniches ”—vessels of 
300 tons—was very fully considered a short while ago 
by @ committee of the.Ministry of Public Works. For the 
existing canals it was recognised that the “ péniche 
flamande ” (Flemish barge) was the only one that could 
be usefully employed ; but for the new canals su 5 
which are designed to carry annually about 3,000,000 
tons, two new t; of vessel are proposed, one of 600 
tons and the other of 1200 tons. As regards charges, the 
Congress was unanimously of opinion that the Govern- 
ment should readjust the canal rates so as to bring them 
into closer conformity with the railway rates, and, more- 
over, should restore to use the large number of vessels 
which had heen withdrawn from canal traffic. As a 
matter of fact, the Ministry of Public Works recently 
endeavoured to restore as many of these boats as possible 
and to add new ones. Furthermore, it discourages the 
use of the railways, particularly for heavy and cumber- 
some merchandise, in cases in which water rt is 
available and suitable. It does this very effectively, 
either by imposing a very high rail tariff or by refusing to 
supply wagons. Military control of;the canals ceased on 
October 24th, 1919, and led to a certain amount of dis- 
organisation, which was, however, remedied to a large 
extent by the establishment of bureaux de tour, and espe- 
cially by the setting up of the “ Service Central d’Exploita- 
tion des Voies Navigables.”’ 

Important papers on individual sections of the French 
canal system were read-at the Congress. The eastern 
canal system was dealt’ with in papers (a) by M. Thiery, 
““Marne and Rhine Canal,’ and (6) by MM. Imbeaux and 
Houpert, “ Moselle and Sarre Canals.” It is proposed to 
double the number of docks, provide electric traction 
along the whole course, and generally to improve the 
whole equipment of the canals so that five barges per 
hour in both directions could be run. Allowing 200 tons 
per “péniche” and 300 working days, this means an 
annual traffic of 7,200,000 tons in each direction. It has 
been suggested that the canals should be made large 
enough for vessels of 600 tons, but the difficulties at 
present seem too great. Moreover; the new canals con- 
templated, especially the canalised Moselle and the canal 
from the Sarre to the Moselle and to the Meuse, will 
relieve the existing canals of a considerable amount of 
traffic. 

The great defect in the present system is the absence 
of waterways in the extensive Lorraine mining districts, 
and to remedy it to some extent it is suggested that the 
Moselle should be further canalised from Frouard to @ 


point below 2 ee bee ‘and two new constr 
; named respectively the Moyeuve Canal and the Hayange 
| Canal. . The channel of the Moselle is to be made available 
‘for vessels. up to 1200 tons, and may ultimately connect. 
up with ,the Rhine, whilst. the Moyeuve Canal will, be 
extended, r,the name of, Orne Canal, first to Conflans 
‘and eventually, to a point on the Meuse. Tt is further 
suggested that the Moselle should be connected by water- 
way with the Luxembourg iron ‘tines, including those’ of 
Longwy. In this way, Lorraine will be ‘lirked up with the 
‘Marne and: Rhine Canal and other im tt systems. 
Soe’ other canal extensions and. improvements. were 
t 
‘read a paper on the Rhine, the 


ti er 





of Strasbourg and | 


cussed, the French Rhéne-au-Rhin and the Swiss Rhéne- 

au-Rhin Canals; the waterways of the Rhone were also | 
described by MM. Armand and Dumas; and the Seine | 
by MM. Vidal and Basile. A critical examination of all | 
these various proposals has been published: by M: Ed. | 
Imbeaux, chief engineer in the Ministry of Public Works. 





= 
A Jack Made from Shells. 


A FEw weeks ago we included in our Abstracts of Patents 
a brief description of an invention by Major W. H. Smith, 
of Imber Court Engineering Works, Thames Ditton, for | 
converting shells into. hydraulic jacks. We are now able 
to illustrate a jack made in this way. Major Smith has | 
found that it is possible, with a com tively small 
amount of work, to make a neat and y hydraulic 
jack out of a couple of shells, and has worked the system 
out in detail, the finished result being shown in the engray- | 
ings below. 

The jack illustrated is capable of lifting 10 tons. The 
body is formed of a 4.5 high-explosive 1, and the ram 
of an 18-pounder shrapnel shell... The detachable head of | 
the 4.5 shell is divided into two picces just a little forward 
of the shoulder which normally serews down on to the body. | 
The portion which screws into the main body of the shell 
is bored out to a suitable diameter, and replaced, to form a 
gland and guide for the ram. The lower portion of the 





with by the Congress. . MM..Cottin, Miegiand Detewuf 


| readily absorbed by the underground filter. 
to modify one of the larger plants, so as to direct. the 


| the gas vent. 


»| flow passing in both directions around the tank and 


out by a trough in the opposite side, 





passing 
| This¢ tank had two! sludge ; » tO, pi gas 
| vente ais Mee cates SS inte Matches! dhe eke 
| chamber anda much smaller..space, above, the ol 
| chamber than was common in earlier designs. When 
, the plant was put, in, operation in December, 1918, a 
| septionel wood ;coyer, was, placed over it, and it was 
steven operate without further attention. 

| , When the cover was remoyed, in April, 1919, there 
| was sli and scum on | the ‘surface eA red tank 
of over 3ft., while’ sludge had th the wells 


to'a 
taba allreat | Ne-laaige vbehittve ceshwrs e@hénesh theilowee 
chamber, the only listharge | being a black liquid. }:In 


Kehl, and the future grand canal of Alsace ;_M, Schwob dis- | a few days the vent ‘began’ to /foam, and. overflow into the 


upper story. The filter beds did, not handle the, effluent 
properly, but clogged badly,.and when they were allowed 
to out. they were covered with a thick leathery deposit. 
An attempt was then made to clean the tank, but after 
976 wheelbarrow loads of sludge had been removed from 
the surface of the upjer chamber, there still remained 
12in. to 18in. of floating sludge,'while in the upper part 


| of the lower chamber 'the*sludge was 16ft. thick. It 


| appeared to the engineer; 
| with Imhoff tanks had not been successful. 


that his remedies for difficulties 


In the meantime ‘he had desigaed for a country house 


| a sewage-treatment, plant which, was: directly, contrary 


to the principles laid down in the Imhoff patent by 
discharging the raw sewage into the lower story of the tank. 


The results were excellent, the effluent being clear and 
This led him 


| sewage into the lower story or sludge chamber, in which 


@ cross-wall was so thatthe flow had to pass 


r to the outlet. 


wpavard through the slots into the upper chamber, and 


then longitudinally through this cham! 


| Any solids brought up with the sewage could settle and 


stide down into the second compartment of the sludge 
chamber beyond the cross wall. After three months’ 
operation the effluent was clear, with only a very slight 


| odour, and there was no scum on the upper story or in 


Qn gpening the sludge vatve there was a 
free discharge of a small quantity of sludge, followed by 
black water This plant has eontinued to give good 
results and effective treatment. 

















10-TON HYDRAULIC JACK 


thread in the throat is cut away, leaving a shoulder on | 
which a ring rests, thus providing a space for the packing. 
The cylindrical bore is extended for about an inch at the | 
bottom. 

The smaller shell forming the ram is treated as follows : | 
—A hole is bored through the base and threaded to receive 
a plug which is flanged to secure the cup leather, and has 
a@ central bore which acts as the pump cylinder. It also 
contains the necessary valves and passages. The top of 
the jack, which is another special casting, screws into the 
top of the ram-shell. The plunger can be formed of a 
length cut from a 303 service rifle barrel, with an exten- 
sion screwed in for the working part. 

In order to provide a larger area at the base, and an 
extended foot for loads, when the full height of the jack 
cannot be inserted, a footplate is serewed on. A cast 
steel leg hangs from lugs formed on the top casting for 
use close to, the ground, and is easily lifted off; it is 
shown detached in one of the views. It is fitted with a 
bearing roller at the bottom, which rides on the surface of 
the outer shell body. A neat folding lever is provided. 


MADE FROM PARTS OF SHELLS 


On the basis of this experience the slots in the bottom 


of the inlet trough of the Ripon plant were closed and a 


connection made to discharge the raw sewage into the 
gas vent. In a few days the sludge in the vent and on 
the surface of the upper story began to disappear, and the 
vent worked more freely than before, in spite of the fact 
that it was used also as'the sewage inlet. In two weeks 
the sludge valves were opened, and large quantities of 
sludge. were discharged. freely. into the beds, where it 
dried quickly and was not objectionable to handle. The 
leathery mat did not form on’ the ‘filters, and the whole 
plant has continued to operate successfully. 

From these experiences ‘it is concluded that sludge 
can be digested much more readily by discharging the 
raw sewage into the sludge chamber than into the sedi- 
mentation chamber. The,Imhoff tank was supposed to 
separate the solids from the liquids and pass them to the 
bottom of the tank for digestion. The reasoning for the 
modified design is that it is logical to put the solids at 
the bottom in the first place; and to let the liquid rise and 
flow away rather than to attempt to settle the solids. 
Many of these solids contain oil and grease which tend 





which clips to the foot of the jack when not in use, forniing 
a handle for carrying it. 








Modified Sewage Tanks in America. 





UnNsaTISFACTORY experiences with Imhoff sewage tanks 
in America and satisfactory results from a radical modi- 
fication of the Imhoff type were described by W. G. 
Kirchoffer at the annual meeting of the Illinois Society 
of Engineers. After some small sewage treatment plants 
with tanks of the Imhoff type had been in operation for 
a time; trouble was experienced with the sewage, which 
would not pass out through the sludge pipe to the drying 
bed. The only discharge was a black putrescible liquid, 
while sludge persisted in accumulating on the surface of 
the upper chamber. In one case the trouble was remedied 
to some extent by removing the’scum every two’ weeks 
and pumping the black liquid sludge’ from the lower 
story of tank every month. 

For a plant at Ripon, U.S.A., it was desired to avoid 
the somewhat, complicated ‘construction ; necessary to 
reverse the flow. periodically. The sewage, therefore, was 
delivered to the tank at the middle of one side by means 
of a large shallow trough having a slot in the bottom, the 








to float, while mud that does settle will soon become 
e with gas and rise again to the surface. In 
Mr., Kirchoffer’s opinion. the Imhoff tank design may be 
a dealde 40 ecmiitiene ip. Curaneny < aheen Cars ToAy Be 

'y slight amounts of gn or oil present, or whore the 
sewage is very stale. t experience indicates that the 
Imhoff design is not adapted to conditions in which ‘the 
sewage is fresh and‘ contains’ @ considerable’ content of 


greasy matters. 














Prior to the war, the, German control of the zinc market 
was due to the arrangements made by the German metal- 
lurgical organisations with the producers of zine in Aus- 
tralia, the supplies of the zine concentrates obtained from 
that source annually representing the equivalent of 200,000 
tons of the metal. It would’ appear from a report recently 
presented to the Commonwealth Government by ‘the 
Eleetrolytic Zine Corporation of! Australia, that there is 
little: likelihood that Australia. will ever again lose the 
control of the production, of zinc from her ores. Electro- 
iy ic methods of zine recovery in the United States and 

has led to the introduction of that process. The 
output of zinc has now reached about 25,000 lb. per’ day, 
the metal having a purity’ of 99.9 per cent: 
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Railway Matters. 


THE mbsibasship of the National eo 
is now 481,081. “ 

‘Tae total deficit on the American ra ys 
twenty-six months of Federal control was 900,4 

Tue Great Eastern Railway Bill hav 
that company has taken over the Foli 

Tse Australian paced confere 













ANOTHER serious railway Te cur 
A Bombay, Baroda and Central India” 
was fn collision at Jakhwada, and twent 


were killed. om 
Srnce April Ist, the o pening of the new 

no troops or military material ha ve been 

the Tailways. Direct cash payments are 


through the Railway Clearing House. “a 


AuonG the restrietions put into force on Sanaary lo 
1917, was @ limit of 100 Ib. passenger of personal 
luggage. - From the 14th inst. the ante-war conditions will 
be réstored, and a first-class r may take 150 Ib. 
and  thitd-class paasetiger 1001 











THE syren- yi used wtein “stat 
on the M itan vee Railway to “hustle” 
movements of passengers into and out 0 i 
extended to the lifts in order that th “not 


stationary longer than a prescribed period. 
Iv was stated in the House of Commons 
on May 9th there were 7713 railway-o1 


wagons put into traffic during the first quarter of the 
current year was 5338, which included 923 made by outside 
firms, 

As a result of a flood on Saturday Serecne tae 
underbridge on the London and Nor 
line at Brock,between Preston and t Tees 
away, and communication entirely s od. A c 
line was opened by Monday and working was 
resumed by Monday night. aS ; 

Durina Whitsuntide the number of fers carried 
on the trains, omnibuses, and ‘tramcars poi by the 
Underground was as follows:—Saturday, 4,500,000; 
Sunday, 4,250,000; Monday, 5,250,000. The Whit. 
Monday figure i is considerably i in excess of any prior record 
of passengers carried on any one portioaine ay. 

We understand that automatic coupli for wagons 
are not one of the reforms the of has 
in contemplation. A question on this subject afforded 
the Parliamentary Secretary to the Ministry an oppor- 
tunity to state, on the 17th ult., that the installation of 
automatic couplings would take a number of years to 
effect, and would involve great expense. 

SPEAKING at Leeds on May 14th, Mr. J..H. Thomas 
said that nothing had yet been produced in the House 
of Commons that gave credit in any balance sheet 
for the contributions the railways made in the first 
three years of the war. He had no hesitation in saying 
they were then worked at a profit, and munitions and 
troops were carried. -virtually free. 


THE — of colliery lines in here when Mr. Neal 
of late, but again recently, Mr. Neal 
said that oie ot the won 
Castlecomer were. not completed. 
The line has, however, Sain Welter abit teat canes 
September 15th last. From tliat date to the end of 
February, 9857 tons of coal passed over the railway. 


ee rr) 


Every additis shilling per week given to the rail- 
waymen, in the .Conciliation Scheme, now 
numbering costs the the th sponte: a 


was the statement made c 
Parnwell, poy ose Eastern 


34d 2 omogd in oni 000,000 a, i sank 





‘a = I min toe clilehe ali in British ee 
Tica. —_e Nasin -Gishu 
construction have been received fr 


re ee ee ew «jus emerer fhe ls 
contractors and it. For the other work— 
hon oe ee contract has been 


eeu Sir Aled Yarrow’ 5 at the 
eee en ot Naet for 
‘employers and thei 


people will 
Fowlér on 
with one of 





ogy Agee Sir Henry himself 


divided up into 
conducted the first. The idea was an admirable one. 
Women became ‘conversant with engineering workshop 


life during .the war, but still, the larger number, even 
to-day, have never been inside the factories where their 
menkind work, and it is not hard to imagine that they 
took much interest in seeing how and where the daily 
bread was earned. It is little, thoughtful, human touches 
of this kind that do much to bind employers and employed 


Notes and Memoranda. 





‘THe new station which the Comp 
et du Gaz de Lyon is build 
Fier is nearing completion; it ¥ 
30,000 kilowatts. @ 

Tue new Fokker limousine ypla vith 
wings, was through some tests at 
May 17th, but no details are obtainable as to the 
oa... . wee uC 


Tr is announced that the 

prepared to consider applications’ thorit 
being authorised undertakers, for sanction to Io 
providing public electric vehicle charging garages a 

' tofsame. Provisional sanction has alread 
aE the borrowing by Ipswich Corps 
on for this purpose. ; 

ag x vin ur recent artigo the gyri son 

is interesting to note*that a “§ 

7m) Gift Ub linstallod in the new alae hie. 











Company, of Govan, Scotland, is buil< 
the Anchor-Donaldson Line. A further ec 
type has been ordered by the Great Eastern Railw 
pany for the new vessel being built by Armstrong 





‘ 4 seth - 
, in totg, melting, moulding, &c., te wall ay the mctalo 


| Avalon, Pt. 


; over 1a: dep, who pat ofthe iter to be over JOR. 
ve from the surface. 





9 omg nll [pnd secu by he 


an’ industry, gases in lassiniene 
aa saaliey With steel, effects of various 


graphy y and radiography of the subject. ‘The author is 
R. J. Anderson, of the Bureau’s branch at Pittsburgh. 


THREE wireless direction-finding stations are, according 
to the Wireless World, being erected at the mouth of ye 
Mississippi River for the purpose of directing shi 
| New Orleans. Eight stations of this nature are £ 

urse of construction along the Pacific Coast from San 


Islands, is nearly completed. The sites of the other seven 
are at Pt. Re , Bird Island, Pt. Montara, Pt. Hueneme, 
, and Imperial Beach. 


Or all thé queer excusce fot sieihine, amp Bf tho tanst 
which we have so far come across is that recorded 
the Trans-Pacific. About 4000 employees of the great 
‘ata mills in India went on strike, ding a special 
bonus because of an announcement that Sir Doradji ‘Tata, 
head of the concern, had been presented with @ son. 
It appears that the announcement was incorrect, but the 
workers refused to believe it, and decided to continue 
the strike and hold out for the bontis, son or no son. 


ANOTHER testimonial to the thoroughness with which 
the early stonemasons carried out their work was given 
by Mr. E. Y. Saunders in describing some of the municipal 
work done at Barnstaple to the Institution of Municipal and 
County Engineers. The Long Bridge was built before 
1274, and originally was only wide enough to accom- 
modate foot passengers and om horses. In 1796 the 
bridge was widened considerably without it being neces- 
sary to alter the piers. Again, in 1832, the width was 
increased by adding cast iron cantilevers outside the old 


‘structure, so that the width is now 25fte ently the: 
dry rubble between the arches has been nm out 
and the spaces filled up solid with conerete. 


AN article in a recent issue of Science discusses the cause 
of the peculiar noise which is produced when the * sing-. 
ing sands ” of Lake Michigan pes ce tage ge 
the sand is dry. The sound-producing: rel ia 
back from the water as far as the line of « SS. 
cating the boundary reached by waves during 


ance, microscopic as well as macroscopic, produces no 
sound. The writer suggests that i 

=| Saaee'of the Inks dopete « shia a ae salts, incl 
caleium and magnesium carbonates, upon thi 
sand. This film creates considerable friction.‘ 
grains are rubbed together, and thus causes. t 
eee See ae t0 thet Ce 








Monday, Mr. Pike Pease gave the folloy 
sg hg eter ae nc 
The London-Manchester line 
last, and the Liverpool-Manchester 
The counlte of an wndergronad 
Grimsqy will be begun as soon as 
Provision is in the current 
a further © on the London- 
Ge TEIEt: to Losds, ¥ : 
also for a new underground cable between - 
and Huddersfield. Wires, in these a will Koi 
linked spare wires-in the 
to form circuits from 


ll, sail ye ed 


in. Ootober 










routes have been Senipluted it 
to direct circuits from Hull As 
in ‘and Yorkshire, and the trunk service to the 
Midlands and Scotland will be considerably improved. 
“Tue United States Bureau of Mise thes ihe See 
for the pre of 
combustion of stored bituminous 


Store only screened 


this avoid ve lump and fine dis- 
tributed. Do not let lumps roll wie tomes form 
air passages. Re-handle the screenings after two months, 
if Store away from ony ee 
heat, and well away from the main of the plant ; 
never against a frame building. Allow six 
after before putting into storage piles. A 
alternate wetting and drying. Avoid admission of air 
to the interior of the pile through —interstices aroind 
timbers, irregular brickwork or a porous bottom such as 
coarse cinders. If wet coal is received, dump in small 
piles around the edges, where air can get to it freely to 
away moisture, and where other coal will not be 
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1a de ‘for the Mocistruction at 
ish Columbia, of twenty 
; an eggregate value of 


Cian, the waterfalls 
Institute of Engineers, it is 
which could supply energy 


the Government of 
n Sr cied this year for the develop- 
} ( as much as 10,000,000 dols. 
the Chippewa and Queenstown plants. 
THE consecration of the Industries Lodge, No. 4100, 
led by members and officers of the Federation of 
‘British_ , took place at the Mark Masons’ Hall, 
Great Queen » London, W.C., on Thursday, May 20th. 
Aut the chief ¢ con! 


tracts for the new St. Margaret’s Bay 
wer tt of the Nova Scotia Power Commission have 
| in Canada. The size of the plant may be 
from the fact that 250,000 dols. is to be expended 
on general construction alone. 
oe has been commenced on the installation of a 


new 36,000-kilowatt unit for supplying electric power to 
Seattle. The site ~ the new plant has been chosen on 


Tae new South African com 
the Union gti = proven 
t nion » pro to extend the present 
to include furnaces, coke ovens with by- 
| product plant, and steel furnaces, probably of the electric 
type. fe 

Accorpine to a report made by the Association of 
Corkwood Manufacturers of Portugal, the total world 
production of corkwood is estimated at 396,832,000 Ib., 
of which 45 per cent. is produced in Portugal, 30 per cent. 
in Spain, 5 per cent. in fest and Italy, and 20 per cent. 
in and Tunis. 

EnGurveEers or others who are specially interested in 
the subject of papers to be read at the forthcoming con- 
vention at Bradford of the Incorporated Municipal Elec- 
trical Association, and who wish to be present to speak 
thereon, are requested to communicate with the Secretary, 
I.M.E.A., Electricity Works, Factory-lane, Croydon. 


Tue Prague Government, according to the Marine 
Journal (U.S.A.), is about to embark upon a large scheme 
of inland navigation. The Peace Treaty granted the 
Czecho-Slovak Republic free transit on the Elbe and Oder 
to Hamburg and Stettin, where Germany is to accord free 
port facilities. It has now been decided to canalise the 
middle Elbe and to connect it with both the Danube and 
the Oder...Czecho-Slovakia.will then be traversed by a 
Waterway reaching from the North Sea and the Baltic, 
vid the Danube to the Black Sea. 


Ir is reported that the Reichsverband Deutscher Indus- 
trieller, associated with the Verein Deutscher Ingenieure is 


pts oabas extensive advertising campaign in foreign 
markt, this same connection, the publication of an 


export is being arranged by the Alige- 
Genlechaf. The paper, which will be 
» French and Spanish, is 


y which has resulted 
ia Iron Mines_with 





( 3000. 

eon the sstablishment of offices in foreign capitals for 
edvectiily, std and news gathering. 

eee = waterfalls in Iceland is estimated 
at 1000 million power. There is now a prospect, 
according to the ieonsanie Review, that these large resources 
may be utilised in the near future. The Icelandic Waterfall 
considering the granting of a 


concession ya & company for this 


=i is intended 0: use the power for the pro- 
rr gi and for an extensive scheme of elec- 


ong other “schemes is one for the con- 
& ie a08 ion. electric railway, running from 
east and south t the agricultural 
which, if carried out, wo be Iceland’s first 







ir, which is to be held in Prague this 
n on September 8th and remain so until 
The charge for space on which to _— 
stands is to be about 15s. per square metre, or, in the o 


nds, 3s. 4d. per square metre. There is a deman 
ho-Slovakia, according to the Federation of British 


, brewery machinery, 


Ar the’ ‘agjeait a the Mysore Duroar, Messrs. Wolfe- 


Keep out am 8 much as possible, and to do | Barry, Lyster and Partners, have ceen consulted con- 


¢erning the construction of a harbour at Bhatkal, to provide 
@ sea outlet for the State of Mysore. According to 
the Department of Overseas Trade, the formation of this 
harbour has been suggested for some time, and is one result 
of the commercial expansion of the State of Mysore, 
which has been increasing for some years past. Messrs. 
Wolfe-Barry, Lyster and Partners have submitted alter- 
native schemes for the construction of the harbour, 
including the provision of breakwaters to provide a safe 
approach from the sea during th> period of the South- 
West Monsoon. Accommodation will also be furnished 
for very large vessels, both in the inner and outer harbours, 
the number varying according to which scheme is adopted, 
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TRADE RELATIONS WITH SOUTH AMERICA. 





The Proprietors of “ The Engineer” have pleasure 
in announcing that they have made arrangements with 
Mr. Easton Garrett, A.M.I. Mech. E., “ Brancn 
Orrice Bureau,” 526, Borsa p—E Comercio, BUENOS 
Armes, to give information and assistance on matters 
connected with the engineering trades in Argentina 
to readers of this paper. 

for such information must be addressed to 


the Manager of “The Engineer,” 33, Norfolk-street,) won by a student. of the Imperial College, because the 


Strand, who will forward them to the “ Branch Office 
Bureau,” or, in special cases, will take steps for cabling 
them in private code. 

For the assistance of visitors to Buenos Aires, it 


may be added, Mr. Garrett will be happy to arrange 


personal interviews. 
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University Degrees. and the Imperial College. 


THE students of the Imperial College of Science and 
Technology are inspired with a laudable desire.. They 
wish that their famous school should be given uni- 
¥, | versity status, and that it should, as a consequence, 
enjoy the privilege of granting degrees. The move- 
ment is supported by a number of persons eminent 
in the educational world, by the professors of the 
College, by the Governing Body, and by several High 
Commissioners for the Dominions and Colonies. Some 
time ago Lord Crewe, who is chairman of the Govern- 
ing Body of the Imperial College, led an influential 
deputation to the Lord President of the Privy Council, 
which received a kindly hearing. But matters are 
not moving as rapidly as the advocates of the change 
desire, and a public meeting is to be held this evening 
at five o’clock in the Central Hall, Westminster, with 
the hope of enlisting a wider interest in it. At this 
méeting Lord Morris will be in the ‘chair, and he will 
be supported by many eminent seientists—and Mr, 
H. G. Wells, A resolution consonant with the 


'* demand” of the Imperial College Students’ Com- 


mittee will be submitted and will, of course, be carried. 
If the meeting were called with the object of dis- 
cussing the pros and cons for granting university 
status to the Imperial College, we should not. at the 
resent moment say a word about it. But it is not. 
Iti is called to pass a resolution, and it is quite probable 
that only one side of the picture will be presented. 
We think it but right, therefore, that the other aspects 
of the case bit be set before those who, purpose to 
attend the meeting, and who, inspired with the well- 
deserved respect. for the Imperial College, are not 
unlikely to be carried off their feet by enthusiasm and 
to forget altogether that the College is not the only 
thing that has: to be considered. Before we present 
as simply as possible the other side of the picture, let 
us say at once that we believe the Imperial College 
is the best scientific and technological institution in 
England, and that the diplomas it gives to its success- 
ful students. have, equal merit with, the 
granted by any university in the kingdom. We wish 
to make this pomt quite clear, so that it may not for 
one moment be supposed that when we ask for a little 
judicial hesitation in subscribing to the demand of the 
Students’ Committee we fail to recognise that if merit 
were the only consideration the demand ought at once 
to be yriier? Our attitude on this point being clear, 
let us now indicate the “ contra *” aspects of the. case. 
By a wise provision it is ordained that, there shall be 
only one university in London; that... university 
already. exists.,;.[t; has certain peculiarities as a 
university which differentiate it from others; but stil! 
it is the University of London; and we may hope that 
in the course of time it will be able to assume more and 
more the great characteristics of Other similar insti- 
tutions. With the University the Imperial College is 


| poles 





a 


only remotely connected, Many other schools are 
“affiliated” to. the mother;, it is mot, , because it, 
eri to admit brotherhood with institutions—the 
» for, Saga gee it; regards as 
in. standing. The position..might. be 
described as undemocratic were it not. that it is 
inspired by, the feeling that the Imperial College has 
won its proud ition by real merit and the consistent 
adherence to.the highest. standards. The polytechnics 
are confessedly content with lower standards ; they, 
r, for a different class of students, and whilst. all 
will admit that they do their duty in that state of life 
to which they are called, itis not a state of “ university 
rank.” Hence there is. some excuse for the undemo- 
eratic attitude of the Imperial College. At the same 
time,.it is by no means obvious why the Imperial 
College should suffer any derogation, by becoming a 
member of a great University, a University to which 
it would add: lustre by its adhesion and which, with its 
support, might. be raised to a. quite, unassailable 
position. .We can appreciate that a degree which a 
student of one of the lesser, schools was fortunate 
enough to secure might not in fact be so good as that 


oe 


training is less sound,.and we can understand the fear 
of the Imperial College that the value of the degrees 
would, in the eyes of the world, be, in, consequence, 
lowered; but we are not persuaded that, the effect 
would be any more serious than it is at any other 
university, for in all there.is some measure of differ- 
ence in the colleges. _But, supposing such a defect, 
did indeed exist, could it not be at once removed by 
the simple plan of writing, for example, B.Se. (London 
Imp. Coll.) ? There is one other point to be considered 
before we conclude. The Imperial College, as its 
name implies, stands for the whole Empire ; it aspires 
to be the great scientific educational centre of all our 

ns and dominions, and it desires to attract 
foreigners to its class-rooms and laboratories by the 
enjoyment of an international reputation. These are 
high ideals which all must applaud, but would they 
be in any. degree diminished or tarnished by the 
adherence of the College to the University of London ¢ 
Might not men and women:be just‘as proud of having 
been at that College as they are of having been at 
certain other colleges in the older universities which 
it would be invidious to mention by name ? 

There are three alternatives before the Im- 
perial College. It may remain as it is and raise its 
diploma to # reputation which will make it rank with 
the highest degrees conferred by any university; it may 
be affiliated with the mother University of London ; 
or, finally, it may be made the Imperial University 
of Science. Much may be said im favour of and against 
each one of these courses. If we have any predilection 
at all it is for the second alternative, because it seems 
to us that one University in London is enough, and 
that by becoming part of that University the Imperial 
College would strengthen it enormously, whereas if 
it abstains, if: it to success its claim for 
university rank, we shall have two universities in the 
Metropolis in rivalry with each other. At the same 
time, we are not blind to the objections to that course. 
We are well aware that the Senate of the University 
of London is not above criticism, and we can under- 
stand why the College holds that “ a system of control 
and organisation common to the College and 
the University could notbe formulated without such 
compromises as would seriously imperil the efficiency 
of both.” But, nevertheless, before we can give 
whole-hearted support to the demands of the Stu- 
dents’ Committee we shall need'to be more fully con- 
vinced than we are at present that a satisfactory com- 
promise is indeed impossible. 


Equal Opportunities. 


THE man who fails to open the oyster of fortune 
rarely blames his,own skill; his sword.is not so good 
as somebody else’s sword, and the particular bivalve 
that has been allotted to him is more than normally 
obdurate. Had he but enjoyed equal opportunities 
with the other man he, .too, would have, made his 
mark in the world, Failure is not his fault, but his 
misfortune. He- lacked riches to start with, or 


‘education, or influence, or was hampered. by ill health, 


bad parents, and an ancestral disposition to do too 
little and drink too much. He sees one man enjoying 
in idleness inherited riches and rails against, inherit- 
ance ; another making money by industry, and cries 
out against profits ; a third investing successfully 
and exclaims against unearned increments. Whatever 
others do he might have done had he been gifted 
with their opportunities, and if there are some things 
that he could not do they are iniquitous, unjust, 
cheating things. He may grudgingly admit that 
there are degrees of intelligence, but he will destroy 
the concession by asserting that the success of this 
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man ‘or that is less‘‘due to his brains than to -his 
opportunities, ‘his Social advantages, his ‘bodily 
powers, or his élastic conscience. 
We have laid the weight of this conception of 

equal opportunities on the shoulders’ of the un- 
successful man, but it would be gravely unjust not 
to admit that very many successful » ho 
the same view. Indeed, in any large assembly where 
such matters are debated, you will hear no more 
dissent from those who have succeeded than from 
those who have not. All are agreed that equal 
opportunity is a splendid ideal,’and no champion of 
lost causes arises to say that one and all they are 
playing with a phrase, and that, like all ideals, equal 
opportunities are elusive, and, save in a very partial 
degree, illusory. We may, indeed, to use another cant 
phrase, admit that the raising of “a ladder from the 
Board-school to the University” is nota feat sur- 
passing our strength; but, having raised it, and 
having induced the Board-school boy to climb it, 
we have reached the limit in the equalisation of 
opportunities. Equality in a university depends 
upon a great many things over which no one’ has 
any control, and equality in the world afterwards 
depends upon a host of things that refuse to be 
equalised—hereditary instincts, external ‘influences, 
riches, characteristics, health, even personal appear- 
ance; no one can find a formula that will: balance 
these diverse forces. Hente the equality of oppor-- 
tunity stops just at that very point where the lack 
of it is likely to cause most dissatisfaction, and those 
who had thought that the ladder led further now 
revile- Fortune— 

Is this thy cunning, thou deceitful dame ? 

Didst thou at first, to flatter us withal, 

Make us partakers of-a little gain, : 

That now our loss might be ten times so much ? 
This, of course, is no argument against giving those 
who are capable of profiting by it as good an education | 
as the country.can provide, and we do not advance 
it as such. By ‘all means let us take lads from the 
Board-schools and send them through Oxford and 
Cambridge, but do not let: us pretend that we have 
given them equal opportunities with the heir of a rich | 
house or the son of a man who has powerful friends 
in a hundred walks of life. The equaliser is, of course, 
furious that such things should make any difference. 
He exclaims that merit,.and. merit alone, should 
count. He fails to see that for the bulk of ‘the work 
dene in the world merit of a very mediocre ‘kind 
suffices in the early stages of any career, and that 
the Eton boy is just as likely to have that quantum 
of merit as the Board-school boy. Furthermore, 
the fitness of certain men for certain posts does not 
wholly depend upon their educational or intellectual 
attainments, There are posts in which a good 
dinner-table manner or a copious supply of small 
talk may be more valuable than great depth of know- 
ledge. We recall that when a firm with large con- 
nections in the East was looking for young engineers 
for work in India, it made a strong point of social 
qualifications, because the men would have to travel 
hither and thither, and might frequently be the 
guests or the hosts of clients. There is a tendency 
to undervalue these minor qualities; to imagine 
that science can overweigh them all. That attitude 
is itself unscientific ; we have no more justification 
for losing our tempers with factors in human problems 
than we have with factors in physical problems; 
they are there, and they must be considered. The 
working-class lad who climbs the ladder betwixt the 
Board-school and the University and falls off at the 
top is bitter because the equality of opportunity is 
there brought to a full stop by personal influence, 
but he forgets that in a great many works preference 
is given to the sons and nephews of old workmen, 
and that many unions will only admit apprentices 


who are related by blood to men already in the| ..jq op very dry climates may, not. agree with the 


“ mystery.” 


We have in what has preceded endeavoured to 


show that what is called equality of opportunity is|the applicability of ideas of costly reconstruction 
never in fact, and never can be, periect equality.| to over 23,000 miles of district, roads ; but when we 


We have no doubt that the son of an impoverished 


peer, however so great his merits, would find it| bus traffic and other traffic on city pavements, the 
‘author is in his element. He farnishes very valuable 


impossible to gain entrance to the lucrative craft of 
stevedoring, and we are quite certain that unless 
his father before him had been a Mersey pilot he 


way in the world not only in the lack of equal oppor- 
tunities, but in the face of réal adversities. “ Equal 


to. road traffic generally, and the competition with 
would be refused permission to practice in that art, — rica Ss came tone a 
though his knowledge of the river were undeniable. | his records. of the wear of, different pavings, and, of 
But we have purposely said nothing of the great | more general application, his discussion of gradients, 
individuals who find for themselves their own | cost of haulage, power required, and speed is much to 
opportunities. The history of engineering, the history | the point, and is well illustrated by diagrams. He 
of science, the history of literature, of art, of war, | #lso furnishes much other information relating to 
bristles with the names of men who made their own oa af effort, wheels, and ‘so forth. Chapter II.— 


unsatisfactory, more especially as the author’s con- 
ett 5 Bee clusions on “‘ wear’’ seem unsound; at any rate as 
opportunities ” may flood the stream of mediocrity ;, applied to macadam roads. generally. . Chapter “III. 
very rarely indeed, if ever, does its absence stop the | on-the “‘ Wear of Roads,”. isnot acceptable pas 
truly great from making their brilliant way through] that heading, but within the real scope of the book 


NOs AGCAO iT 
Literature, 


Modern Road Construction. Second edition... By 
Francis Wood, M. Inst. C.E., F.G:8:-Lendon : 
Charles: Griffin and Co,,: Limited. Price 21s. ‘net. 

Since the first edition of this book was published, in 

1912, a good deal of useful information has become 

available, opinion has been consolidated, and Mr. 

Wood has continued his own researches, tests, and 

practical experience with the materials with which 

he specially deals in his book, which he has thoroughly 
revised. "Fhe work is a really valuable diseussion 
and explanation of the materials and methods now 
chiefly employed in this country for the paving of 
city streets and sometimes for the carriage-ways of 
important main roads and, some other roads, and it 
includes, in relation to this subject, a discussion of 
traffic and the nature of wear. The title does not 
indicate the scope of the volume, and, what is worse, 
it suggests a work of quite a different nature. The 
volume is, not a treatise on “ Road Construction,” 
and it is important that foreign and overseas readers 
of this review should realise the fact, while under- 
standing that it is a very good book on the subject 
with which it does deal. If it were really a treatise 
on road construction generally, as the title implies, 
it. would include some treatment of subjects such as 

location, setting out, earthworks, culverts, i 

generally, and very many other matters which are 

notfound in it. - 

As regards matters which do relate to road construc- 
tion generally, the first fifty pages, on traffic, wheels, 
tires, loads} tractive éffort, and gradients, are very 
much to the point, and the subject is -well handled. 
There are, however, only two very short 
on width, and no discussion of the subject except as 
opping streets and “by-pass 
surface i the directions given are sound, as 
far as they go, but only one small part of the subject 
is dealt with. There are a, few.references to the 
thickness of the road covering, but no discussion of 
the subject as regards roads generally, nor even an 
adequate treatment in relation to the particular road 
coverings ‘with Which’ the  maifi’*part ‘of the work 
specially deals. 

Again, though the: effects of high and low tem- 

peratures ‘are referréd to, the data are meagre, and 

no directions ‘are given as to how extremes of tem- 
perature canbe reduced. There are references to 
clay subsoil, as a disadvantage, but no discussion of 
subsoils generally or the measures adopted in making 
roads on. different subsoils: Even. surface,tarring, 
though quite .modern and very .largely employed, 
is treated somewhat briefly considering its importance, 
the author being about to condemn it in favour of 
tar-binding. ‘The chapter on paving is excellent, 
from the point of view of the experienced municipal 
engineer who is concerned with the maintenance ‘of 
paved streets, but does not help the student to under- 
stand the principles involved, nor does it fully meet 
the problems which arise in applying such pavings 
to country main roads, There are} :in' ah appendix, 
good specifications of the work to be done in con- 
structing a new street, a wood-paved roadway, and 

a bituminous pavement, and they are of considerable 

practical value But neither here, nor in the discussion 

of other forms of road covering, is the covering 
adequately treated of as a whole and with reference 
to design or adoption. 

A very different note must be struck in dealing 

with the maizt e and scope of the work. It is 

a description and discussion of those paving materials 

which have been used with success, for heavy traffic 

in London and elsewhere for years past, some other 
paving materials proper, and other materials and 
methods involving the combination of hard substances 
with binders of a tarry or bituminous nature. Some 
have proved successful in practice, and others are 
being tested, and Mr. Wood makes a number’ of 


important suggestions based on his own'long experi- 
ence. 

A road) engineer who has had experience of really 
author's. opinion that the British climate is a bad one 
for roads; a rural district surveyor may fail to see 


come to a consideration of the effects of motor omni- 


data and extremely interesting calculations relating 


Roads ” —is, as has already been stated, 





an opposing world, 





it is valuable as-a presentment of the subject of the 


wear of gity streets. » 16 contains, «further supply 
from Mr. W60d’s store’ of data relating to Fulham, 
but applicable to similar conditions’ generally. In 
Chapter IV,—=‘‘ Effect of ‘Traffic. on Roads ”—the 
subject of wheel loads is discussed with reference to 
the thickness. of the wearing layer, but not, as already 
noted, as regards the whole strength and thickness 
of the materials above the subsoil. On the subject 
of “ voids” Mr. Wood. was, it is believed, the first 
to expound certain important facts;to which he here 
refers: C V.—* Foundations ’’——is very short, 
and deals mainly, with certain ial cases in. the 
author's experience. The end of this chapter only 
brings us to 98, and there are 284 pages in thie 
book. But the author's treatment of the ppresiting 
and _ princi ‘of his: subject is so full and so 
thorfagh or rn sufficient. to accord it high praise, 
and to refer to only a very few specific points. The 
first subject is “‘Tar’’ (Chapter VI.), its nature, 
different kinds of tar, distillation, adhesion, and other 
rties, afd its use for road work. In Chapter 
VII. ‘ Bitumen”. is similarly and very carefully 
dealt with, and the compositions of a large number 
of natural and artificial materials are given. The 
apparatus and instruments used for testing are 
described, with many illustrations, and there is much 
valuable information in the subject generally. 
Methods of using tar and bitumen are then described- 
Chapters VIII. and IX.—and bituminous macadam: 
of various compositions is discussed, with a description 
of work recently carried out by the author. Traffic 
tables are also given. As regards cement concrete 
roads, the author’s opinion seems to be unfavourable, 
but he states that such roads ‘ must not be put on 
one side as an impossibility by any means.’ Probably 
very many road engineers in this country adopt the 
same attitude. In Chapter X.—‘ Rollers and Roll- 
ing’’—the subject. is treated interestingly within 
the author’s limited range, i.e., as applied to his 
subject, and Colonel Crompton’s 3-axle roller is 
described. Under the heading ‘‘ Paving ”—Chapter 
XI.—there is a brief reference to stone and hardwood 
pavings, and the two principal London pavings are 
then described and diseussed—soft-woods and asphalt. 
The ‘‘ Viagraph”’—-Brown’s—is described and illus- 
trated, and there are some more diagrams of street 
cleansing and other statistics. ‘The cost of the main- 
tenance of roads is considered in a general way, in 
relation to the kinds of roadway with which the 
author is familiar, more ‘especially wood paving. 
In Appendix I. a diagram is given showing the results 
of the Sidcup trials up to a recent date. Appendix III. 
contains the useful specifications already referred 
to,.and British standard specifications for tar and 
iteh. 
P Mr. Wood has »furnished municipal and. county 
engineers with a valuable book of reference, combined 
with sound and useful discussion of various matters 
relating to certain classes of roadway, which—its 
limitation being thus defined, and it being understood 
that it is not a treatise on road construction generally 
—may be confidently, recommended to other road 
engineers. , : 





SHORT NOTICES. 


The Case for Capitalism. By Hartley Withers. London : 
Eveleigh Nash Company. 1920. ice 7s. net.—One 
might have expected that a quondam City editor, and now 
the editor of the Economist, would write a rather dry 
statistical book which only those in the inner circle of 
finance would ever look at... The little volume which lies 
before us proves how wrong such a preconception of 
Mr. Hartley Withers’ work would be. There is not a table 
in it from end to Fey and fers ed far as Bpoakin — 
to find, a single econ page. ing ly: 
aman does not pick up a book on capitalism to while away 
the tedium of a journey or kill the “ hour before dinner,”’ 
but he might do ‘worse than try this little volume. The 
author, of course, has no new cover, and no 
new arguments to adduce, but he says old things in a 
clean, straightforward way, and he is always scrupulously 
just and Take, for example, his discussion of the 

uestion ‘“‘ Does Capital rob Labour of Surplus Value ?”’ 
Tis eve the. cht deans Aden eualoapits: puts Crusoe on it 
as Capital and Friday as Labour, and then introduces 
another labourer by name Saturday. By this device he 
shows that Crusoe was an honest and useful capitalist. 
i re send srs haps eee re arene on Courage 
to face the real problem. ac reel tieragse 
and young Master Crusoe, who never a hand’s turn of 
work in his life, but inherited his father’s capital. Some 
authors would have shirked that awkward sequel, but not 


Mr. Hartley Withers. He tackles it bravely, and whilst 
he sym ises with those who think inherited capital 
cannot justified, he shows that it has been so useful 


to the world that it is very well worth while. We find the 
same attitude all through the book ; he treats the ideals 
of reformers with perfect courtesy, but nevertheless 
knocks them to smithereens. Alto a bdok to 
strengthen the convictions of those who believe in Capital, 
and weaken the convictions of those who do not. 





Labour Di, ies and Suggested Solutions: A Manual 
for Technical Students, Cashiers, Foremen, De; 
‘or Works Managers, and Employers. By 


W. J. Deeley, 
B.A. Second (enlarged) edition, London : Benn Brothers. 
1919. Price 10s. 6d, net.—The author of this volume 
tells us in his preface that his “‘ creed is that the teaching 
of man management must start, before it can be revolu- 
tionised, by man managers collecting cases, discussing 
them to codify rules on principles, and then publishing 
them as text-books for present and future guidance.” 








This plan has been descri as “‘ the case method,” but 
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it might quite as properly be called the inductive method 
applied to man m t. The idea appears to be to 
study a certain/number of a¢tupl cases ‘from all) agpedts, 
and then deduce a law from the results which can be 
applied to other cases. The plan is quite scientific, but 
the author does not attempt, as far as we can see, to carry 
it out. Had he laid before the reader a number of reported 
cases and given us the history of them and the history 
of the events following upon the solutions, his volume 
would have been of exceptional value—the kind of work 
that we may h to see some day. As it is, the volume is 
like many another, with this exception, that here and there 
it sets up certain cases~some real, some imaginary cases— 
and! about them. Hence we get many s' tions 
but few records of actual facts, and the noo settles 


down to its amongst the hundred and one others 
that deal with modern workshop — 
“ny ates SS rn ie 
The Indicator H. By Charles N. Pickworth. 
Manchester : Co. 78. 6d. net.—This book 


is really a reprint ef os Suithor's = Paes 
which dealt sep ) and their } 
in the first 
were 

a book of 
convenient t 















Electrification Work in Switzerland 


(From our oun Correspondent.) 


Ow1nc to the increasing difficulty of procuring 
sufficient coal, and .to the fact that the Swiss State 
Railways have now a coal reserve for barely two 
months, the train service this summer is likely to be 
less rather than more frequent. Switzerland’s mini- 
mum requirements in coal are 380,000 tons per month, 
but in January this year she received only about one- 
third of that amount, and she is now receiving even 
less. Everything is therefore being done to hasten 
the electrification by the aid of hydro-electric stations, 
not merely of the Federal or State lines, but also of 
private lines, An additional factor is that the cost 
of coal to the Swiss railways is enormous; in 1915 
it cost the country 125,000,000f., and the price has 
since inereased. The consumption of electricity by 
factories and households has become so much greater 
since 1914, that in 1917 electricity had to be rationed 
for certain purposes, while for certain others its use 
was prohibited. Yet the total available water power 
in Switzerland is estimated at more than 2,000,000 
horse-power, of which at present only rather more 
than one-quarter is actually utilised ; and, according 
to the latest estimates, the whole of the Swiss Federal 
Railways could be run with an average of 200,000 
and a maximum of 600,000 horse-power taken at 
the turbine shafts ; that is, if about one-third of the 
country’s hydraulic forces were used, the Swiss 
Federal Railways could be independent of German 
or any other foreign coal and of foreign fuel generally. 

To give an idea of the amount of resources in water 
power of this small land, I may say that the four 
chief rivers, if rationally exploited, would, according 
to the. most recent calculations, yield the following 
horse-power :—First, the Rhine, from Basle to the 
Lake of Constance, with 13 power stations, could yield 
230,000 horse-power continuously and 715,000 horse- 
power as a maximum. The present. hydro-electric 
installations on this stretch yield a maximum of 
180,000 horse-power. Concessions have been granted 
for other stations, and power stations are being built 
which will supply the following power :— 


Horse- power. 

Eglisau .. 42,000 
ingen .. 30,000 
Waldshut . 37,000. 
‘ - oneae 

Sékingen ... 48,000 
Schworstadt 80,000 
Schaffhausen . 25,000 
Falls of the Rhine ++ + 65,000 
Birsfelden .. .«. 50,000 


or altogether about 600,000 cs biases of which 
about 400,000: horse-power is for Swiss consumption. 

Secondly, the Aare, between the Handseck Fall and 
the Rhine, could supply about 200,000 constant 
horse-power and 1,000,000 horse-power as & maxi- 
mum. At present 36 installations exist, but they 
yield only a maximum of about 135,000 horse-power. 
Therefore nearly 850,000 horse-power remains to be 
exploited on that stretch. of river alone. Several 
works are being constructed, however, and others are 
being planned, among them being the Miihleberg 
works, with 65,000 horse-power, and those of Aarau- 
Wildegg, with 48;000 horse-power. . 

Thirdly, the Reuss, between the Lake of Lucerne 
and the Aare, could supply 30,000 constant horse- 
power and 110,000 horse-power as a maximum, 
whereas only 7500 horse-power is at, present utilised. 
Consequently there is/100,000 horse-power and more 
available on that stretch of watercourse. 

Fourthly, the Limmat, from!Lake’ Wallenstadt 
to the Aare, could supply 23,000 corstant horse-power, 
and 88,000 horse-power as a maximum; 15,000 


ps Meer ayes’ is at present utilised, and therefore 
about 70,000 horse-power is still available. 

Thus from these Pour aioceckegehe Switzerland has 
400,000 constant horse-power and a maximum horse- 
power of 1,600,000 under favourable 

water, whereas 300,000 horse-power only has been 


‘utilised. In this éstimate no account is taken of the | 


very large amount of water power available in Swiss 
mountain torrents and minor streams. At present 
the combined production of all the hydro-electric 
works in Switzerland may be given as two thousand 
million per year, but if the chief 
hydraulic resources alone were used there would be 
a over ak pc Anillion kilowatt-hours 
Pe 





‘with the difficulty of p 


strange as it may appear, it isa that, although the 


Swiss franc is very high in value, sometimes, for |. 


instance, being worth more than a 
shilling instead of only about 9$d., Rosanna 


jcannot just now buy from England. The reason is 


not that England has nothing to sell to Switzerland 
which the latter wants ; it is the difficulty of transport. 
Goods ordered in England months ago, and even 
despatched, are knocking about at some French rail- 
way station, and no one has any notion when they 
will arrive—if, indeed, they ever do so. British 
engineering firms, as well as other business houses, 
can hardly realise what a number of valuable orders 
have been lost by them because. of this transport 
chaos. 

Thus the Erstfeld-Bellinzona stretch on the Gothard 
line ought to have been ready for electric traction 
on May Ist, but will not be ready till perhaps 
some time in the autumn, mainly because of delay 
in delivery of necessary material. As a fact the 
whole line, at any rate from Erstfeld to Chiasso, 
ought to have been electrified by the end of 1921, 
but unless the European situation improves 
sensibly, and unless transport between England and 
also the United States and Switzerland is like- 
wise sensibly improved, it will be difficult to avoid 
more postponements. 

Nevertheless, while the electrification of the railways 
is being impeded by want of plant and raw materials, 
power stations are being erected in many different 
parts of the country., The largest electric works in 
Switzerland at present under construction are those 
at Miihleberg mentioned above, which are now being 
built on the river Aare, near Berne. They will have 
a capacity of 65,000 horse-power. Accommodation 
for 500 workpeople and engineers has been provided on 
the spot. Included in the works is a barrage one- 
eighth of a mile long. The construction of the works 
was begun in the winter of 1917-18 by piercing a 
tunnel to divert the river from its course. The 
barrage will be about 66ft. high at the level of the 
water and about 84ft. at the platform. The machinery 
room will be a little over 130 yards long, and will con- 
tain eight groups of turbines each of 8100 horse-power. 
The buildings are of armoured concrete. The effect 
of the dam will be to transform the Aare into an 
artificial lake for a length of 12} miles—nearly 10 
miles in a straight line—which will quite change the 
landscape locally, and will necessitate, among other 
alterations, the submergence of one small village. 
At first the lake will be half a kilometre broad on an 
average, but it will then narrow down gradually until 
it merges again in the Aare’s course. Two bridges 
will have to be destroyed to form this artificial lake, 
and two viaducts erected to take their places. Alto- 
gether in the Canton of Berne alone 224,000 horse- 
power is estimated to be available, but at present 
only about 30 per cent. are utilised. When the 
Miihleberg works are completed the whole canton 
will be able, not only to run its railways by electricity, 
but to supply electric power for all factories, and even 
heating private houses. 

It is not merely the Swiss Federal Railways the 
electrification of which is being greatly pushed for- 
ward. Everywhere steps are being taken. to electrify 
private lines, which in general are financially in a 
much worse state than the Government lines. The 
electrification of all the private lines in .Switzerland 
now worked by steam—not mere tourist lines, such as 
that up the Rigi, for instance—would cost, it is esti- 
mated, 100,000,000f. in round numbers. The problem 
of where the money is to come from, however, is a 
Gordian knot which no one at present even attempts 
to unloose. The electric plant and other machinery. 
which must be bought either from England or the 
United States, are still to ke bought. American firms 
are already sending in estimates, and have even 
sent representatives personally to interview a number 
of railway managers. and engineers in Switzerland, 
but, except for one or two inquiries which have been 
made by British .engineeringfirms,. little has been 





done by representatives of Great Britain. 


‘conditions of | 





Measuring an. tog te Bevel Gear 
from the itch Cone. 
By F. E. LINDSAY, A.M.I. Mech. E. 


Tr is common practice to measure spur wheels with 
rollers in the teeth touching the teeth flanks on the 
pitch circle. But in ing a bevel wheel the 
rollers must be taper, the apex of the roller cone must 
coincide with the apex of the pitch cone of the bevel 
wheel, and, if comp! are to be avoided, the 
centre of the roller must be. on the pitch cone, the 
just below the pitch 
Silda of the foller will be on the 
a section of the roller 













|_| Piteh Radius of Mating Geart:5” 


Distance from Pitch Cove Amex” 


Jo Back of Gear + -5" 
“Tne Excieen’? Fig. Ss Swarm Sc 








As is seen from Fig. 1, the radius of the roller at 
any point is given by 
are GB x cos. pressure angle ; 
or, for teeth without backlash, 
=< Xx cos. pressure angle. 
The same roller will do for all mating gears if the 
backlash be the same in all cases. 

Fig. 2 shows an inspection layout in diagrammatic 
form. If the roller be set up with its axis at an angle 
to the axis of the gear equal to the pitch-cone angle, 
and the centre of the large end at a distance from the 
axis equal to half the pitch diameter of the wheel, 
the wheel, when slid in along the axis O R, should 
touch the roller all the way down without rock if 
the teeth are cut correctly, and the distance of the 
boss, position of tooth gauge, &c., may be measured 
from the true pitch cone apex, even if the blank angle, 
root angle.and length of teeth are all wrong. 

Parallel rollers calculated on this system can, of 
course, be used for measuring spur wheels, and have ~ 
the advantage of being exactly half a roller diameter 
more than the pitch-line radius. The same diameter 
roller serves for all gears of the same pitch and 
pressure angle. Further, as they touch on the 
pressure angle, slight backlash is easily calculated 
from feelers between the roller and the teeth. But 
when rollers are used in chucks for grinding the bore 
off the teeth, larger rollers should be used, touching 
an assumed pitch circle with a larger pressure angle, 
as the boring error for a given error at the teeth will 
be smaller. 
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Obituary. 





SIR, FRANK MAPPIN. 


_AFTER a very short, illness due. to, influenza, from 
which pneumonia. developed, Sir Frank Mappin, 
Bart., died on Sunday, at his home, Birchlands, 
Fulwood, Sheffield, in‘ hie seventy-fourth year. Sir 
Frank was the eldest son of Sir Frederick Mappin, 
and succeeded to the baronetcy, which was conferred 
on his father in 1886, ten years ago. He took a con- 
siderable interest in the public life of Sheffield up to 
some few years ago, and was certainly one of the best 
known of Sheffield’s industrial leaders. His business 
life was spent at the Sheaf Works of Thomas Turton 
and Sons, steel and file manufacturers, of which for 
many years he was managing director, following his 
father. He was made a magistrate of the city in 
1881, and in the following year was placed on the roll 
of the Justices of the Peace for the West Riding of 
Yorkshire. He also filled many other positions of 
public trust, including niembership of the Council of 
the University of Sheffield. 
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GREAT ‘WESTERN RALLWAY—-MIXED TRAFFIC LOCOMOTIVE 
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“THe Exoweer” Front View Section on A-A 
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“Tue Encimece” 


Great Western Railway Eight- 
coupled Mixed Traffic Engine. 


In our issue of January 2nd we referred to a new mixed- 
traftic locomotive which Mr. G. J. Churehward constructed 
at Swindon last year. We are now able to place some 
drawings—see Supplement—of this engine before our 
readers. 

The engine is of the 2-8-0 type, with 68in. driving wheels, 
two cylinders 19in. by 30in., and 225 1b. pressure. 
boiler is standard with the Great Western existing 2-8-0 
and 4-6-0 types, while the wheels, motion and pony 
truck are standard with the 2-6-0 type, the cylinders 
being standard for all outside cylinder engines, except 
that they are bored }in. larger in diameter. The following 
particulars of this engine, No. 4700, thay be useful :— 


Cylinders— 
Diameter... .. «. 19in. 
Stroke . POS 
Steam ports - 8l}in. by lin. 
Exhaust 314in. by 4}in. 
Boiler— 
Barrel 14ft. 10in. 


Diameter outside 


4ft. 10°8/,sin. and 5ft. 6in. 





into service ear! 





Fire-box— 
Outside 
Inside .. 
Height 

Tubes— . azi 
Superheater tu 
Fire tubes .. 
Fire tubes . 


Heating surface— 
Superheater tubes 
Fire tubes... 
Fire-box .. 
6 Be ee 

Area of fire-grate .. 


Wheels— 
Pony... 
All ion wheels. 


Water capacity of soe 


Working pressure .. 
Tractive effort 


A weight oe as is given above. 
y in May of last year. 


Swain $c 


by bft. Yin. by 4ft. 
aft, 27/,¢in. by 4ft. "yin. by 3ft. 2fin. 
6ft. 6jin. and 5ft. Ofin. 


112, dia. fin., length 15ft. 8*/,in. 
176, dia. 2in., length 15ft. 27/,,in. 
14, dia. bdin., length 15ft. 27 gin. 


330.05 square feet 
1686.60 square feet 
164.78 square feet 
2171.43 square feet 


27.07 square feet 


3ft. 2in. 
5ft. 8in. 
3500 gallons 
225 Ib. 
30,460 Ib. 


The engine was put 








.| station at Diputacion, Plaza Elipt 


Section on 0-D Back View Seam fe 


BILBAO METROPOLITAN RAILWAY. 


| AppLicaTion has been made by the “ Banco Espafio 
| de Credito”’ for authorisation to install a metropolitan 
railway at Bilbao, the estimated cost of which is 13 million 
tas. The scheme, in respect of which the concession 
as been applied for, consists, says the Department of 
Soman rade, on the bas's of a statement in La Gaceta 
del Norte, of two lines. The first starts from the Square 
de los Santos Juanes, and it passes through a tunnel and 
in a straight line to the Institute, with an underground 
station which will link up the Lezama Railway. The 
line continues to the railway station of Las Arenas, and 
there another underground station is to’be constructed, 
which will be called Arenal, between the Church of San 
Nicolas and the Bank of Bilbao. From there, in a straight 
line, and passing under the river Nervion, the lines go on 
to the Plaza Circular, where there will be another station 
with lifts. It then continues the Gran. Via, with a 
tica, = and San 
Mamos, and twists to the left, following the Alameda, 
with two stations called Alameda and Basurto, and going 
on to La Casilla, where the first line terminates. 
The second. concession starts from the Casilla Station, 
the terminus of the first line, and goes on through the 
Calle de la Autonomia, with stations at Echaniz, Amezola 





Francisco quarter, with stations called San Francisco, 
Miravilla and ‘Bilbao la Vieja, and, the river 
over the San Anton Bridge, joins the first line at the 








station of Achuri. 

The lengths of these two lines are respectively 3458 m. 
and 1949 m., and the estimated cost of them is 8,205,679 
and 4,554,192 pesetas respectively. A double line will be 
constructed of.1 m. , 48 it has been considered pre- 
ferable to adopt thia kind of line, which allows of the join- 
ing up of the gies aren with all the narrow-gauge 
stations of Bilbao which will then be able to combine 
goods trains d the night, and at hours when 
the r traffic ceased. With the route proposed, 
the Metropolitano ‘of Bilbao will come in contact with 


very few and draining systems, and the neatly 
vee pm 4 encounters produce will thereby be 
avoided. 
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A Centrifugal Pelton Jet Deflector. 


WueEn the load is thrown off a Pelton water-wheel it is, 
of course, necessary to reduce the amount of water supplied 
by the jet, or the wheel will run away. If the supply of 
water is suddenly interrupted on account of abrupt varia- 
tions in the load dangerous water-hammer may be pro- 
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FIG. 1—NEEDLE VALVE AND VANES 


duced in the pipe line, and it is thus usual to deflect the 
jet bodily,away from the wheel to prevent racing, and then 
to effect regulation to suit the load. The form of jet nozzle 





in the normal direction for a solid jet. ‘Thus a simple means 
may be provided for cutting off the driving ly of 
water to the wheel without subjecting the pipe line to 
shock by checking. the velocity of the water in the pipe. 
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outflow pipe by way of the valve for: the needle. 
As a result the spring of the servo-motor! driving 
back the piston rapidly,: thereby causing ‘the sudden 
deflection of the guide vanes. Whilst this ion: is 
ing the distributing’ valve for the n is raised 


The merits of such an arrangement, as compared with the 
usual system of deflecting the jet by means of a plate set 
across its path, are the smallness of the forces involved in 
the control and the dissipation of the energy of the water 
within the jet itself; which latter obviates the necessity 
for reinforcing the turbine casing to take the impact of the 
jet when it is deflected from the wheel. 

The arrangement of the nozzle, which was designed as a 
result of these considerations, is given in Fig. 2, which 
shows how the deflecting vanes are placed round the 
regulating needle, while the engraving Fig. 1 gives a good 


| idea of the shape of the vanes. By placing the vanes well 


back from the orifice an advantage is obtained on account 
of the comparatively low velocity of the water at this 
point, which, in a properly designed nozzle, seldom exceeds 
25ft. per second. The abrasive effect of any grit which 
may be in the wateris thus minimised, the pressure on 
the vanes when they are set at an angle is reduced as far 
as possible. In any case. the load put on the trunnions of 


the vanes is quitesmall, as with’ the force exerted 
by the jet on a deflector p outside the nozzle and the 
| parts can be made c dingly lighter. 


| Fig. 2. Each gui 
| outer of which is fixed in‘ the shell of the nozzle and the 


The construction of the governing device is shown in 
ide vane moves on two trunnions, the 


inner in the sleeve which surrounds the hollow shaft of the 
needle. All the interior trunnions are connected by levers 


| with the end of the piston of the servo-motor for the guide 


vanes, The end of the piston has the shape of a regular 
polygon with the same number of sides as there are guide 
vanes. Each side is provided with a groove in which a 
guide block is placed, and all these guide blocks ‘are con- 


| nected by means of levers with the interior trunnions of 


described below effects these operations in a novel manner | 
| to turbines already in use, the mechanism for controlling 


with the aid of centrifugal force. 
In the course of investigating the unexpectedly low 


efficiency of some Pelton water-wheels erected in Scandi- | 


_navia, Mr. P. W. Seewer, hydraulic engineer to James 
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Return motion gear. 
Trunnions of the gyide plates ‘ 


the corresponding guide vanes. All these parts of the 
controlling device are placed within the hollow shaft of 
the needle in such a way as to be entirely protected from 
any influence of pressure and currerit of the water, In 
some cases, where, for instance, the governor is to be fitted 


the guide vanes can be placed outside the nozzle, as in 
Fig. 3. The principle, however, remains the same, and the 
only change is in the arrangement of the servo-motor. 
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and the needle is driven forward by means of the oil pres- 
sure to the position appropriate to the new load on the 
turbine. The time oceupied in thus moving the needle 
may be regulated by means of a throttling valve in the pipe 
which leads the oil to the servo-motor, and the shock in the 
pipe line may be reduced to any desired extent. During this 
time the distributing valve for the ‘guide vanes returns to 
its lower position under thé influence of its spring, the 
leakage of the oil from) the permitting the valve 
to drop while the governor remains up. . The guide vanes 
then again become parallel to the axis of the needle, and a 
solid jet appropriate to the load) on the wheel is provided. 

In the case of a gradual diminution in the load on the 
wheel the governor rises slowly, the distributing valve of 
the guide vanes is not:raised on account of the leak away 
of the dashpot, ‘and eonsequently the vanes remain at 
rest. The distributing valve of the needle, however, is 
gradually raised and thé needle is caused to move forward 
until it reaches the position corresponding to the new load 
on the machine. . 

In ‘the case of an inerease in the load the governor falls 
and the distributing valve of the needle is forced down, 
thus bringing the opening side of the piston of the servo- 
motor of the needle under oil pressure and:connecting its 
closing side. with the outflow pipe. Consequently the 
needle will be moved backward to open:the nozzle. This 
movement of the governor has no effect on the distributing 
valve of the guide vanes, and the vanes accordingly re:rain 
at rest during the whole operation of opening the nozzle. 

In order to prevent the deflected jet from producing a 
braking effect on the wheel, as already mentioned, and to 
guide the deflected water towards the tail-race, a hood is 
generally fixed over the orifice, as shown in Fig. 3, and 
provided with a hole for the passage of the jet in normab 
working. 

Some elaborate tests were made on one of these nozzles 
at Zurich, and showed that the governor was capable of 
keeping the speed variation.within about 5 per cent. of 
normal when full load was suddenly thrown off and within 
15 per cent. on the abrupt application of full load. The 





settled speed at light load was only 0.6 per cent. above the 
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FIGS. 2 AND 3—SEEWER’S JET-CONTROL FOR PELTON WHEELS 


Gordonfand Co., which firm has recently become part 
of the English Electric Company, came to the conclusion 
that the insertion of guide vanes.in the jet orifice, with 
their planes exactly parallel to the stream of water, would 
have the result of reducing eddying and thus produce a 
more solid jet, with a corresponding improvement in the 
efficiency of the machine. While supervising the} fitting 
of these guides Mr. Seewer conceived the idea of setting 
the vanes.at an angle; that is to say, his object in this 








The servo-motor of the guide vanes is designed in such 
a way as to allow the oil pressure to act on the rear face of 
its piston in order to keep the guide vanes parallel to the 
axis of the nozzle when the speed of the turbine is normal. 
On the other side of the piston there is a spring which 
causes the deflection of the guide vanes when the oil 
pressure decreases. The servo-motor of the needle is 
actuated by the differential pressure on the two sides of 
its piston. 
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‘Figs. 4 AND 5—SOLID AND HOLLOW JETS 


case being exactly the opposite of his first object, he sought 
to break up the jet and thus reduce its driving effect on 
the wheel. 

The result of deflecting?the vanes would be,’ of course, 
to give a rotary motion to the jet, which, on leaving the 
orifice, would spread in a. conical form, under the influence 
of centrifugal force, in the manner:common to many forms 
of sprayer. Such a conical jet has no driving effect on a 





Pelton wheel, but acts rather as a powerful brake if’pointed 


The automatic control of the primary and+secondary 
mechanism is obtained by means of a small governor, 
uniform for all sizes of turbines, a distributing valve for 
the needle and a distributing valve for the guide vanes. 
The governor works as follows—see Fig. 2. 

On a sudden drop in the load the governor rises rapidly 
and takes with it the distributing valve of the guide vanes. 
This causes the pressure behind the piston operating the 
guide vanes to fall as-it connects the oil chamber with the 
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normal. The variations of the water pressure in the pipe 
line were of much the same order. 

The engravings Figs. 4 and 5 illustrate the jet produced 
by the nozzle with the vanes in the two extreme positions, 
and it will be noticed how solid the jet is when the vanes 
are parallel. In the deflected state the jet is a hollow cone 
and the water is broken up so thoroughly that Mr. Seewer 
tells us that it is quite safe to put the hand in the jet within 
a yard of the orifice when it is working under a high head of 
water, 








Hydraulically Constructed Dams. 





A PAPER on the causes of failure of dams built on the 
“hydraulic fill” system, and the best. methods of _pre- 
vention, presented to the American Society of Civil 
Engineers on May 5th by Mr. Allen Hazen, is summarised 
as follows :—The hydraulic method of dam construction 
has great advantages, but too many dams built by it- have 
failed. As often built, the centre of the dam is composed 
of a clay core completely water-tight but very wet, as 
a result of the method of construction, and so. completely 
water-tight that it is incapable of permitting its own 
drainage. This soft core in the centre of the dam exerts 
the pressure of a liquid of high specific gravity upon the 
toes, and tends to push them out. This pressure seems 
to have been responsible for most of the failures of 
“‘ hydraulic fill’? dams. The method of placing the core 
commonly used results in an exceedingly fine-grained 
material, desirable from the standpoint of a water-tight 
dam ; but it may be that extreme tightness is secured at 
the expense of stability. 

To use the hydraulic method of dam construction 
successfully it is necessary either to increase the toes until 
they are large and heavy enough successfully to resist the 
full fluid pressure of the core, or élse to handle the core 
material so that the finest particles are wasted, leaving 
only the larger ones, and in that way increasing the grain 
size to a point where drainage can be secured ; while, on 
the other hand, remaining sufficiently impervious for 
practical purposes. Methods of testing are described in 
the paper, and an effort is made to analyse the con- 
ditions of stability. 

In conclusion Mr. Hazen summarises briefly the points 
that he has attempted to make, 
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(1) Itois! not well to biild a hydraulic fill”’ dam” of 
material of which any tage consists of clay 


of water used for sluicing, the 


Cibaceastifna tiaesn aidacosinlannp tannin Seas 


¥ 
voids closely, and to make every effort 


a minimum. The extra weight is advantageous, but 
security against compression and re-arrangement, with 
be best 


resulting temporary quicksand conditions, can 

reached in .this way. 
ee les may reduce the 

number of “ hydraulic fill i 


in eliminating present uncertainties, and in putting a most 
useful method of dam construction on a definite and safe 
basis. 








The Organisation of Payment by 
Results. 


In the fourth lecture of the course arranged by the 
Institute of Industrial Administration, given at the 
Central Hall, Westminster, on Thursday, May 27th, 
the lecturer, Mr. J. E. Powell, in introducing the subject 
of the choice of methods and tools, pointed out that in 
many trades processes or methods were very largely 
decided by the design of the machine used, modifications 
of process of any magnitude being comparatively rare, 
e.g-, Spinning, weaving, and paper-making, but that where 
work of an engineering character was carried out, while 
@ given process might be common, the application of that 
process ¢ould vary considerably. The choice of methods 
and, consequently, of tools, was, therefore, of everyday 
importance to engineers in particular. 

Even in engineering work, choice of methods was 
necessarily controlled by the possibilities of existing plant, 
and the point was made that that plant should be chosen 
in the first place to give effect..to the use of methods 
decided upon. It was recommended that for new works 
the choice sf methods and the appropriate plant should 
precede even the design of the building... Examples were 
given illustrating that where due consideration had not 
been given to this question, permanent handicap in Subse- 
quent costs of production, for which additional capital ex- 
penditure could sometimes be only a partial remedy 
had resulted. 

When the existing plant was not well suited for the 
manufacture of a given product, it was the more important 
that the methods adopted should be the most efficient 
possible in the circumstances, so as to counteract the 
initial handicap referred to. 

Choice of methods and design of special tools in quite 
a number of works was the responsibility of the shop 
foreman, and, owing to the increasing importance of the 
need for efficient supervision, and the many duties placed 
on the shoulders of foremen, this work was often hurriedly 


and, consequently, inefficiently done. Owing to shortness 


of time satisfactory records of methods used were not 
made, and, in consequence, the methods varied from time 
to time without any obvious reason, and proved a source 
of trouble where payment by results was concerned. 

In connection with systems of payment by results, it 
was essential that methods should be clearly laid out, so 
that the extent of individual operations could be ified. 
Job rates could then be fixed for work done under con- 
ditions which were not only known at the time, but which 
could be refered back to over a period of years if required. 
Such records, icularly when linked up with job rates 
and with details of the form and class of material allowed 
for. would be of real value as setting forth, in the event of 
a dispute over job rates, the whole of the facts. 

Particulars of operations so recorded could be used to 
embody general instructions as to manufacture, when 
such a course was possible, such as the amount of material 
to be left on for removal by grinding or fitting. 

Methods being chosen at an early stage, and satisfactorily 
recorded, enable the design of special tools to be begun 


earlier than it was otherwise possible, frequently saving | 
| the motion is much greater in a boiler fitted with flexible 


rouch valuable time in manufacture. 

The specialisation which would follow the arran; ts 
so made would tend to economise time and, as well, ensure 
greater efficiency in both methods and tools. Where 
payment by results was concerned, the great advantage 
would lie in building up precise records on the conditions 
for which the various job rates had been originally fixed. 








INLAND WATERWAYS. 





THE Minister of. Transport announces that he has 
appointed a Committee on Inland Waterways. The 
members of the Committee are as follows :—Chairman, 
Mr. Neville Chamberlain ; Mr. W. M. Aeworth, Mr. R. B. 
Dunwoody, A.M. Inst, C.E. ., Sir John E. Eaglesome, Sir 
Noel T. Kershaw, Mr, C. F. H. Leslie, and Sir Halford J. 
Mackinder: secretary, Mr. Arthur Sharp, Development 
Department, Ministry of Transport, 8, Whitehall-gardens, 
S.W.1. The Terms of Reference are to consider and 
report as to:—(l) What portions, if any.. of the inland 
waterway system of the country should be acquired by 








| during the first two years of its existence when a 
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the Ministry .of Transport with a view to improvement, 
and upon what terms ? (2) What should, be the form of 
ownership of such acquired portions—whether under the 
State, through a department of the Ministry of Transport, 
or through regional trast, or hy any other method ? If 
trust: be recommended, what should be its constitution 
poaebe the nature of its governing body ? (3),Whati improve- 
ment should, be carried out in such acquired portions ? 
What. would be the cost of the improvement, and how 
should the necessary funds be raised ? Whether such 
ecquired or improved portions would become self-support- 
ing, and, if not, what deficit would be involved ; also 
wad indirect advan: would be obtained to com- 
pensate therefor? (4) + method should be adopted 
to ensure that any improvement in the value of the 
frontages should be secured in part at least to the body 
carrying out.the improvement to the waterway? (5) 
Tn » co-operation best be developed 
between transport by water and transport by rail or road ? 





A PURCHASING BUREAU. 

Aursover firms in the. deun devastated. regions of France 
have often siggy at yy sng to obtain all 
their material, machinery an plant or reconstruction 
from the Comptoir Central d’Achats, it must be admitted 
that that ion has done useful work, ly 


the kind was necessary to centralise purchases and prevent 
the speculation which would have imposed serious burdens 


machinery buyers. At the same. time, as the State 
ae the money on the war indemnity, and inter- 


minable formalities were to procure the funds, 
the Comptoir took upon itself the immediate financial 
obligations, and was tied by the Government to 
realise ite that, would allow of the distribution of a 
dividend of 5 per eent. on the capital. In 1919 the Comp- 
toir gave pn orders of a.total value of 2145 million francs, 
and during the first four months of the present year the 
orders distributed av: in. value 225 million francs a 
month. _ Nevertheless, majority of firms which are 
reconstructing their works and factories with State credits 
declare that intervention of the Comptoir is no longer 
necessary. They would much prefer giving out orders for 
their machinery and other requirements instead of accept - 
ing what the Comptoir sur plies. 
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DIESEL-ELECTRIC EQUIPMENT FOR A YACHT. 


Tue American 150ft. yacht Elfay, of 313 gross’ tons, 
has its propeller driven by a 90 horse- 
at, 350 revolutions, current being sui by a 75-kilowatt 
125-volt continuous-current generator directly connected 
to a Diesel oil engine. The e has six cylinders 7}in. 
by llin., and is rated to develop 115 horse-power when 

‘at 425 revolutions. A serisitive governor which 
controls the fuel feed keeps the speed variation within a 
limit of about 20 revolutions. A 9-kilowatt 125-volt 
exciter running at 900 revolutions is driven from the 
generator shaft by a silent chain. It supplies the field 
current for the main generator and the propeller motor, 
and hag about 5 kilowatts excess capacity available for 
other p —— including light, heat and the wireless 
output, which are served by a battery when the engine 
*is not running. With its tanks filled with 2400 gallons of 
oil, the boat can run about 2000 miles, making its maximum 
speed of 8} knots on 7} gallons of oil. The engine is started 
with its generator and exciter, and the engineer then closes 
the switches connecting the propeller motor armature 
with the generator and its fie\i with the exciter. The 
control of the propeller is by a handle just forward of the 
steering wheel. In its centre position the motor is poppe; 
when moved to the right, t meee starts in the 
direction, increasing in speed as the handle is put over ; 
when the handle is moved in the opposite direction from 
the centre, it starts the motor in reverse. 


TESTS OF FLEXIBLE SrAY BOLTS. 


Breakage of stay bolts in Sapper boilers has been a 
source of considerable trouble in very long fire-bo: 
of American | Guid banked onthe novel aude 


locomotives, 
types of flexible bolts to permit of i movement 
of the two plates relative to each other. Recent investiga- 
tions have enabled these movements to be studied in 
detail, with the result of plotting curves or 


during the varying conditions of 

has been assumed that the movement causing Po tn 
of the stay bolts occurred mainly during the process of 
raising steam, but the diagrams show that the two plates 
are constantly in motion relatively to each other, while 


stays than in one having rigid stays. It is the 

the latter to prevent this movement that leads to their 
fracture. The flexible bolts permit the plates to move 
under the influence of tem 


point rgrege Rape by the tests was the extreme sensitive- 
ness 0 plates to changes in temperature. Filling a 
cold boiler with either cold or hot water pe 


tically ‘mao, selakions Aailagar bitten Ae ieee ae. Soles 
sheets. ‘But within a few seconds after lighted waste 
has been thrown in to light the fire, the relative movements 
began. The advantage of flexible stay bolts have thus 
been shown in a convincing manner. 


TEN-COUPLED SHUNTING ENGINES. 


In order to. meet the requirements of handling the 
enormous train loads in goods yards, the Chesapeake 
and Ohio Railroad is introducing ten-coupled 0—10-0 
shunting engines of 140 tons weight and 63,000 Ib. tractive 
effort: The connecting-rods drive on the middle axle. 





Instead of making the coupling-rods continuous, the 


er electric motor | the 


showing the movement of individual points of the re 





fourth nesalinaas -rod pin his two journals, so that the 





coupling- ween the fourth ona fifth orice | is outside 
the exe Ie wer ‘in line with the connecting-rod 
Cylinders 27in. by 28in. 
Piston valves-—— y 
Diameter. , we ‘CAP 12in, 
iin seternnetinn nent 6in. 
Wheels, diameter, all flanged .. 4ft. 3in. 
Boiler— 
Diameter at smoke-box a Nek 6ft. 10in. 
Centre line above rails .. -.. «. 9ft. Sin. 
Fire-box, radial stay wh RP Ot. by Sft. 
Tubes— : 
Number . oo 0 > eae aoe 1 is 
Diameter... ..  «. ++ se 9+ + _ 2fin. , 
pg se ys tubes— 
es rarer. 
Diameter... as? ere 
Tubes, length 2... ++ ner os 
Heating surface— 
Tubes o- * a. 
Superheater tubes oe wt Oe 
haha oe * ee . . * 
Tot: segiee. os Saeerewe “be 
Superheater heating surface 
Steam pressure os 
 Saee 
Fy eg te ea 19ft. 
Patios and tender : 60ft. 3in. 
— over — and tender 75ft. 9in. 
‘ei 15ft. 
wikh over Tunning boards 10ft. 6in. 
Journals— 
Main Llgin. by 23in. 
Others 104in. by I4in. 
Tender— 
Wheels. .. 2ft. Pin. 
Water ‘ 15,000 gallons 
Coal a6 15 tons 
Weight in working order . 140 tons 
Weight of engine and tender |. 230 tons 
. 63,000 Ib. 


Tractive effort 


AMERICAN ONE-PIECE GUNS. 


To secure economy of service from cannon, it is essential 
that when subject to stress in firing the barrel or cylinder 
will reach its elastic limits throughout its entire thickness, 
thus giving a cylinder of maximum strength for its weight. 
To attain this effect there must be initial compression in 
the inner portions of its thickness and initial tension in 
the outer portions. In gun construction, this initial 
distribution of stress is produced either by winding the 
inner tube with wire under tension or by shrinking hoops 
upon it. Either process is long ee er, eenly 
with large guns uiring seve oops at the breech 
each of which paleo machined off both sides to within 
h of an inch, Another method is to apply 
internal pressure which will stress the cylinder beyond 
its elastic limit, Experiments in this direction during 
the war were made in America by Mr, Boardman, of the 
Jefferson. Physical Laboratory,..using hydraulic pressure 
with special leak-proof packing that made.the work efiec- 
tive for practice. One test gun was tested for nine rounds 
at 22 tons per square inch, the usual test for similar guns 
being three rouse at 20 tons, while the firing pressure is 
13 tons. The’commandant of the naval gun factory re 
ported that for 3in. guns the saving in cost was incon- 
siderable, but that the saving in time for production in 
quantity would be enormous. Further, in large guns the 
simpler operations would result in a material saving of 
money as well as of time. 








LAUNCHES. AND TRIAL TRIPS. 





; built’ by Lobnitz 


Sureewonerr, powerful bucket dred 
. Campbell, Limited ; 


and Co., Limited; to the order of C. 
launch, ‘Tuesday, May 18th. 
Aviemore ; built by Irvine’s Shipbuilding and Dry Docks 
Company, Limited ; to the er of Furness, Withy and Co., 
Limited ; dimensions, length 372ft., breadth 52ft., depth moulded 
26ft. 9in.; to carry 6150 tons deadweight ; engines, trilpe- 
expansion, 26in., 43in. and 73in. by 48in. stroke ; Howden’s forced 


xs | Cb Limi i constructed by Richardsons, Westgarth a 

or Amaia, ae coal built by Wim. 
Gay snd Co, (1918), Lami — Te ys 
cena es uction geared. rb pee Seer 7 ea 


Sam Censtis It by be . Gray and Co., Limitea ; to 
the order of dimensions, length 
S21ft. 3in., om 6in., depth moulded 26ft. 3in.; tS _to 
carry 4700 tons weight ; engines, — je-ex 
cmmailaegs "s forced 


4lin. and 68in. b 45in. stroke, pressure 200 Ib.; 
fitted ; : by the builders ; 
of | day, 20th. 
A, steel screw steamer built pc at 
an 


Princess Oe 

Dixon and Co., Taneeds 0 te acter of ML 
Sons, Limited ; dimensions, 250ft. 6in., breadth 36ft., 

Seeah moulded Bi apo 3lin. and 52in. py a. 


constructed by 
gerth and Co., Limited ; trial trip, Thursday, May 20th. 
Lamori , triple-screw passenger ; built by Swan, 
Hunter and Wi n Richardson, - Limited ; Sc ahs celles of 
Cie. Générale ique, for mail and service in 


passenger 
the Mediterranean ; dimensions, length 385ft., breadth 50ft.; 


engines, four-crank t “expansion reciprocating ; Howden’s 
forced draught ;  sigleae by the builders ; launch, Thurs- 
day, May 20th. 


Jeypore ; built by Wm. Gray and Co. (1918), Limited ; 
the order of the Peninsular and Oriental Steam Matigetion 
Company ; dimensions, length 400ft., breadth 52ft. 3in., depth 
moulded 31f t.; to carry, 8000 tons ; engines, triple-expansion, 
27in., 44in. and 73in. ‘by 48in, stroke, pressure 180 Ib. per square 
inch; Howden’s forced tg vi fitted ; constructed by the 
builders ; trial trip, Saturda; ‘ay 22nd. 
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THE MIDLANDS AND. STAFFORDSHIRE. 
(From our oun Correspondent.) 


Are Iron Prices Riding for'a Fall? 

Tue adjustment of Midland iron prices to, the 
new cost of coal and incidental advances has not yet been 
completed. Meanwhile transactions are subject to. the 

rices to. be subsequently declared, This state of things, 

owever, can only endure as long as demand so far exceeds 
supply as to leave the seller in complete control. of, the 
situation. The question whether we are not near the turn 
of the tide is this week being anxiously canvassed in some 
quarters of the Birmingham iron market. Certain it, is 
that prices will have to come down ; the only prevailing 
query is exactly when. Without attaching an exaggerated 
significance to the break in prices of tin, and in.some other 
industries also, the market cannot overlook reminders 
which are multiplying every day that consumptive demand 
is losing its elasticity. Galvanised sheets are easier, 
orders having been accepted at £52, a reduction of about 
£4 on the week, and the fall in tin values has also carried 
a reduction of about 2s. per box in. the price of tin-plates. 
Manufactured ironmasters are said to be endeavouring 
to bind customers not to cancel orders now being given. 
The step is regarded as a somewhat rather significant 
innovation, and as indicating a want of confidence in 
the continuance of the boom. Where this condition has 
been accepted, the customer has usually demanded a time 
limit of delivery, after which he should be considered 
free to cancel the order. Sales of manufactured iron are 
in nearly all cases subject to any advance that may be 
declared, and this applies to every department of the 
market. In some cases the advance is made retrospective 


to May 12th, the date when coal was put up ; in other cases, 


it takes effect from time of notification. Pig iron prices 
have been advanced since my last by Derbyshire and 
Staffordshire smelters £1 per ton to compensate for the 
advance in hard cokes ba of the rise of 4s. 2d. per ton 
in coal, although the advance has been restricted to L5s. 
on orders still undelivered. Derbyshire grey forge now be- 
comes £12 2s. 6d. and No. 3 £12 10s. free on rail at makers’ 
furnaces, and Staffordshire No. 3 is quoted £12 7s,. 6d. 
and forge £12, both at. furnaces, Smelters are. booking 
very carefully in view of the restricted output, business 
consisting of almost wholly contract renewals with regular 
customers. Foundry cokes furnish a striking illustration 
of the present blindfold buying that is occurring, 
March the Yorkshire and Lancashire coke suppliers 
withdrew the prices, then current, and informed customers 
that in a few days they hoped to be in a position to advise 
them of the new price. At the end of six weeks no 
notification of the new price had been received. Mean- 
while coke buyers got demands for 7s. 6d. per ton increase 
from the beginning of April, with a warning that there 
would be a further advance of 4s. from May Ist, and this 
sort of thing still goes on. The new price of Staffordshire 
manufactured iron bars, following the advance in pigs and 
fuel, is under negotiation now. Lancashire mills aah led 
the way by raising prices £2 per ton, making nut and bolt 
qualities £30 f.0.t., and Crown bars £30 10s. for export. 
It is expected that in conference with the other districts 
Staffordshire unmarked bar makers will raise their price 
£2, making the minimum £30 10s. Business in class 
merchant bars is already being done round about that 
figure, but lower grades have been obtainable at something 
a good deal less. Black Country nut and bolt manufac- 
turing firms have been notified that they will have to 
pay 30s. more for their bars not only on new business, but 
on undelivered balances of orders in hand. No contracts 
are being entered into owing to the difficulty of gauging 
prices, everything is fluid, subject to whatever prices are 
ruling at time of delivery. Lancashire nut and bolt iron 
now coming into the district costs £30 to £30 10s. f.0.t. 
Marin Sve) and that is about the price for delivered 
Staffordshire made iron. The quantity of puddled iron 
on the market is so small that quotations can only be 

ed as nominal. The last were. £23 10s. for bars 
and 10s. to 20s. extra,for billets, according to size. 


Steel Easier. 


There is an easier tone in some descriptions of 
steel. Prompt deliveries still command fancy prices, but 
mills are not being pressed with orders as they were. 
Angles and tees are’ delivéred in’ this district from the 
North at £25 10s. The local price is nearer £24. Sheet 
bars have been done at £25 to £26. It is very difficult 


to orders accepted: Extensive inquiries have this 
week been made by a a7 merchant anxious to obtain 
1000 tons of steel billets. He could only obtain quotations 


from something like one-tenth of the firms applied to, and 
the lowest quoted was £27 at works. Lancashire 
mild steel billets are quoted from £26 to £27 10s delivered 
in this district. Billet buyers are so short of material 
that they have great difficulty in keeping local mills in 
operation. They are placing their orders wherever they 
can, notwithstanding the high prices... There is a confirmed 
belief in a reaction in the later months of the year, but 
the strong demand, it is considered, makes buying a safe 
proposition for some time yet. Some lower American 
quotations have been received for delivery in July, and 
such offers are being rather eagerly taken advantage of. 
Some fairly heavy contracts with Midland works have 
been placed Jately ; but a cautious spirit is developing, 
in view of the extending belief, that a slump in prices may 
possibly ensue in the autumn, 


More Steel Plates Delivered. | : 


Some significance is. attached to an offer of steel 
plates in this district for delivery within six weeks. The 
offer is made by mills which are in close alliance with the 
shipbuilding yards, which have largely monopolised the 
output of plates to the detriment. of other interests, 
ineluding the motor car industry. Reports from ship- 
building centres suggest quieter conditions, and the offer 
of plates by Northern mills is read in that light. For long 
past important trades in the Midlands, as well as the motor 
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car pevidess of Goren haye. been va Nagy eee in the 
matter, 0! tes, and | ti ly. 48; regards any 
but thick ga ryt = nat the pressure on the ship- 
building Sale be modified in the near future, but 
whatever may be claimed as replacement. of tonnage, it. ig 
pretty certain that the shipbuilders will be buying. for 
years to come, ' ; 

The shortage of pig iron is assigned on Birming- 
fist Hgchange’ ag 6 rebsert fi a tin6 of 1 in Scotch steel 
pi making heavy smelting sorts £11 10s. delivered at 
works, . 


Rolling stock firms ‘have ‘a good deal of business 
going through just now. The output is not what it might 
however. Labour is not ‘to be procured to make up 
for the lowered output due to the reduction of the working 
day, and overtime is taboo. Thotigh few fresh contracts 
have been negotiated lately, and some that would have 
been very welcome ‘have been withheld on the score of 
price, the shops are mostly well engaged. With iron and 
steel mounting still higher, arid other costs advancing, it 
is not surprising that’ new additional contracts are being 
concluded. There is @ good deal of activity in connection 
with contracts taken for French and other continental 
railways before the Armistice: South Amierica has‘ been 
moving cautiously. , ; 


Masters and Men Alliance. 


A Birmingham and District Area Committee of 
the National Alliance of Employers, and Employed, with 
a sub-committee consisting.of representatives of masters 
and men, has been inaugurated. -The opening meeting was 
attended| by representatives of the. Brass Founders 
Employers’. Association, the A.S.E,., and several other 
Birmingham master and men bodies, 


Saturday Holidays. 


To save costs of steam. raising itis becoming 
increasingly common for works. in the Birmingham district 
to take holiday on the,whole of Saturday. . But the con- 
sequent readjustment of. hours occasionally leads to 
temporary. trouble, , A conspicuous instance is, just now 
afforded at a new big Black Country motor engineering 
works. Happily, however, it is not thought that the rup- 
ture will last = It certainly should. not, for. these 
whole-day Saturday holidays are all in. favour of. the 
workers’ demands for more “‘leisure.’’ At the works in 
question. the t, desired that the men should 
work until; six.o’clock instead of five each evening, in 
order that they might have the whole of Saturday. as a 
holiday. As a protest abéut 300 men downed tools, and 
were given two. hours,in which to resume work, failure 
to do so involving discharge. They did net return, and 
workers in other departments joined. the strike. _ As the 
outcome of meetings of the strikers, a deputation waited 
upon the management. . Ultimately it. was to 
reinstate the discharged men, and that a ballot should be 
taken on the question of hours, the malcontents to abide 
by the voting of the majority. . 

Potteries Gas Supply Extensions. 

Stoke-on-Trent . municipality has ‘decided to 
obtain compulsory powers for buying out the British Gas 
Light Company in the Potteries. The scheme, which 
provides for the Centralisation of the supply. now, dis- 
tributed from the British Company’s works, and from the 
four works of the corporation, is estimated to cost 
£1,000,000. 








LANCASHIRE. 
(From our own Correspondent, ) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals, 


Ter markets here have not yet fully recovered 
from the stoppage of the Whitsuntide holidays, which 
have been much more extended than is usual, and a large 
number of operators in iron and metals have not returned 
to business, so that the meeting on the Manchester Ex- 
change was incomplete, although, of course, much larger 
than it was on the previous Tuesday. ral tend- 
ency of prices in the iron and steel departments has, 
however, not received ‘any check yet, and as wages and 
the raw materials of the industry, such as fuel and crude 
iron, are higher than they have ever been, the process of 
getting down the prices for finished iron and steel will be 
exceedingly difficult, although it is evidently very néces- 
sary if the engineering industry is to have a fair oppor- 
tunity of competing in the export markets. 


Metals. 


The. depression in the copper market continued 
for a day or two after the last report was written, but now 
shows some ‘sign of passing. It is, of course, obvious to 
everyone. that standard copper and refined ingot eopper 
were brought far too low in relation to. almost every other 
metal, and that sooner or later we must have a reaction 
to higher prices. It is absurd to suppose that. producers 
can go on making standard copper at pre-war prices, 
while labour and fuel and everything that they have to 
buy is from four to six times. as expensive as it was before 
the .war,;, but. the lack of demand for copper, and the 
enormous quantities of scrap which are coming, and have 
yet to come, into the market, are features which tend. to 
vitiate the ordinary market factors. Nevertheless, it. is 
probable that the fall of standard copper to £88 per 
ton brought the price as low as it is likely to go, until a 
more general slump in prices sets in. There are many 
markets in which one sees as yet no signs of any such 
slump, but there are others. where the decline has begun 
and the influence of these will probably spread duri 
the next few. months. With regard to manufact 
copper and brass, very little modification jn the extra- 








ene prices charged 
that. standard , og 


very near to £40. per ton, 

the. cutting off. « rs much of the Australian supply for so 
long a time which has kept lead from falling 

to the other mentee ante, ne d ayy.ned 
even higher prices, if the domestie ding trade deman: 
had come along as it might 1 nably have been expected 
todo. The market for tin has been very weak, and at one 
time, fell as low as £262 per ton, which is about £160 per 
ton below the highest, prices reached. There has, how- 
ever, been some considerable reaction, but it is probable 
that the excessive prices required in February and March 
this year have left their influence on the rate of con- 
sumption. There is an immense temptation to reduce the 
consumption of tin in the process of manufacturing tin- 
plates whenever the price is abnormally high, and, of 
course, that kind of economy does not cease when the 
price comes, down. i The excessive supplies of gun- 
metal scrap have also had some influence in reducing the 
consumption of tin. in, all engineering work, for the cost 
of making i netal from new copper and tin has 
been out of all relation with the prices at which gun- 
metal scrap has been sold. The outlook for spelter, is 


rather uncertain; for, on the one hand, the excessive 


prices of galvanised iron have checked the export trade, 
and, on the other hand, the prices at which the metal has 
recently been sold are barely remunerative to the pro- 
ducer. In America especially it is claimed that spelter 
production is no longer a paying industry, but with regard 
to the German production, we are too much in the dark 
to know whether it pays or not, 
Pig Iron. 

It can scarcely be said yet that the prices in 
Manchester for foundry pig iron have settled down. The 
demand: is still in excess of the supply, and consumers 
do not hesitate to pay fancy prices when asked to;do so 
in cases where it is known that there is not much iron to 
sell. Thus, for Lineolnshire No. 3, of which only a little 
is made, they are paying £13 per ton, plus carriage to 
Manchester—£13° 8s. ld. delivered—while ‘brands of 
Derbyshire iron can be bought at £12 7s. 6d. on trucks, 
or; say, £12 15s. delivered here. A fancy price is asked 
for some of the Staffordshire brands, but one does not 
know whether it has been paid here yet. 


Finished Material. 


Lancashire bar iron is now quoted at £30 10s. 
per ton for the home trade, and iron hoops at £39 2s. 6d. 
Best steel hoops are at £39 7s. 6d., and soft steel at 
£38 17s: 6d. The prices of bar steel, plates, &c., are very 
aincertain. Some sellers are now asking £35 for steel 
bars, but this is an outside price. Probably from £32 to 
£34 is nearer the mark. There is no price for steel plates, 
but perhaps from £29 to £30 might be quoted. 


Scrap. 


The market for scrap is certainly firmer on the 
advances in pig iron and other new material, but business 
is not very active yet. Consumers of heavy wrought 
scrap will not pay more than £11 5s. per ton this week, 
notwithstanding the nigh prices: for finished iron, but 
buyers of heavy steel scrap are offermg more than they 
did, and up ‘to £11 per ton has been quoted for delivery on 
trucks here. - Turnings: seem to» be much as they were, 
but for foundry scrap dealers are asking more. ‘The demand 
has scarcely began again, but one understands that for 
the very best qualities of textile machinery scrap up to 
£11 10s. would be wanted, and about £10 10s. to £10 15s. 
for ordinary heavy cast scrap. The prices of scrap are 
still moderate when compared with those of pig iron, and 
if the shortage of the latter lasts through the autumn, 
as pig iron makers say it will, then much more scrap 
should be used in this district, and prices may improve 
still further. 


War Work .at the College of Technology. 


A report has been published by the Manchester 
College of Technology on the part which the students and 
staff played during the late war.» Inparticular, the 
College supplied to the Royal Engineers, and to the tech- 
nical branches of the War Office and Admiralty, a number 
of men whose training as engineers, chemists or other 
technologists enabled them to render particularly effec- 
tive service. A very considerable amount of special war 
work was carried out in the laboratories and workshops. 
For instance, during the years 1917 and 1918 the Lanca- 
shire Anti-submarine Committee was housed in the 
College, Professors Gerald Stoney and Miles Walker 
being members of the Committee. In this connection, 
research on the methods of detecting and combating sub- 
marines was continuously carried out, and much of the 
apparatus designed for that kind of work was constructed 
in the College workshops. Early in 1915 Professor A. B. 
Field carried out investigations regarding certain problems 
which were presenting difficulties in e« tion with the 
construction of aeroplanes and their electrical equipment. 
He designed a new light type of high-frequency alter- 
nator for wireless telegraphy from aeroplanes which 
proved very satisfactory under service conditions, and a 
number of them were made for the Admiralty and for the 
Russian Government. In conjunction with Mr. H. 
Carrington, Professor Field designed a new type of 200- 
watt alternator, to the designs of which some thousands 
were built for military and naval aeroplanes. A 100-watt 
propeller-driven alternator was designed for the Royal 
Aircraft Establishment for supplying power to a gyrostat. 
The design of an automatic wind-driven propeller for 
supplying powrt to alternators carried by aeroplanes was 
also ¢ ted for the a,c Experimental Establish- 
ment ce sth Field, is gentleman, together with 
Mr, Taylor, perfected.a damped pendulum for sighting 
purposes for use in connection with bomb dropping. The 
instrument was made in the College and supplied to tho 
Government. Mr. H, ington investi the effect 








of crinkling on the compression strength of high-tensile 
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steel tubing, the results of which were found useful by 
the Royal Aircraft Establishment. Mr. Dempster Smith 
designed a gas furnace of a new type, capable of giving a 
soaking heat up to and beyond 1400 deg. Cent., with which 
uniformity in the heat treatment of steel is obtainable. 
An interesting invention by Professor Stoney and Mr. T. 
Petrie is the method of producing musical notes by a 
steam jet under water—an invention that may prove of 
considerable value for sound signalling at sea, In con- 
junction with the Lancashire Anti-Submarine Com- 
mittee, Professor Walker developed a deep-sea Eset 
phone to work at very great hydrostatic pressure. 

of these were mounted on a tripod to be used as a listening 
post in the Mediterranean. The Admiralty ordered fourteen 
of these tripods and the accompanying gear. These were 
ereeted in the College workshops and shipped to Italy, 
but the signing of the Armistice rendered the completion 
of the work unnecessary. A firm en in the con- 
struction of an apparatus for launching aeroplanes at 
sea, applied to the College for assistance in connection 
with the measurement of acceleration. Professor Walker 
designed a new type of instrument specially suited for 
this work. In order to overcome certain difficulties which 
arose in connection with the supply of single-phase current 
for the electric furnaces which were used for the produc- 
tion of high-grade steel for munition work, Professor 
Walker devised a single-phase balancer. Two of these 
balancers, of 200 and 400 kilowatt capacity, were installed 
on electric furnaces engaged in the production of steel 
for the Ministry of Munitions. In the metallurgical 
department a cheap substitute for Admiralty 
metal was devised by Mr, Rhead. The alloy could be 
made for 75 per cent. of the cost of the Admiralty alloy. 
Mr. Rhead also produced a white malleable alloy which 
was substituted for aluminium for gas masks, and a cast 
iron of high tensile strength which was used for gas shells. 
A large amount of valuable research work was carried 
on in the dyestuffs, bleaching, dyeing and textile sections 
of the College. 


Barrow-In-FurNEss, Thursday. 
Hematites. 


There is a busy state of affairs in the hematite 
pig iron trade of North Lancashire and Cumberland. 
In the former district there has been no increase in the 
total make of iron, but the Cumberland production has 
been materially increased since the reopening of the Solway 
Ironworks, with the two additional furnaces blowing. 
That there is need of a very heavy output of iron is evident 
on every hand, and makers are faced with much more 
business than they can handle. Steel makers at Barrow 
and at Workington are using up big supplies of metal 
all the time, and loeal requirements from ironfounders 
are heavy, whilst on outside account deliveries are urgently 

, and these are being made as fast as is possible. 
The demand for charcoal iron is brisk, and the furnace at 
Backbarrow is busily employed. Prices are firm at recently 
advanced rates, and mixed numbers of Bessemer iron are 
at £14 15s. per ton net f.0.t., and special brands are at 
£15 15s. per ton net f.0.t. 


Iron Ore. 


For hematite iron ore there is a very keen demand, 
and local users are taking practically the whole of the 
supplies and are using largely of foreign ores. High-grade 
ores are occupying the whole of the attention of raisers. 
Prices are firm, with average sorts at 52s. 6d. and the 
best qualities are at 56s. per ton net at mines. For Spanish 
ores there is a steady request, and large tonnages are 
being imported. The current price is 62s. 6d. per ton, 
delivered to West Coast furnaces. 


Steel. 


There is activity in the steel trade at both Barrow 
and Workington, and rails continue to be the chief output 
with orders for India, the Colonies, and at home. The big 
rail mill at Barrow is this week on the double shift. The 
demand remains steady, and heavy sections are at 
£23 5s. to £24 5s. per ton, with light rails at £24 10s. to 
£25 5s. per ton. Billets are a steady trade at £28 per ton. 
There is nothing being done in steel shipbuilding material so 
far as plates are concerned. Ship od are at £23 10s. 
per ton, with boiler plates at £31 10s, per ton. 


Shipbuilding and Engineering. 


Vickers. Limited has been instructed by the 
London and North-Western Railway Company to build 
@ eross-Channel steamer for the Holyhead and Dublin 
service. She will be 310ft. long and speed 16 knots. Two 
similar steamers, slightly shorter, the Slieve Bloom and 
the Slieve Gallion, were built at Barrow for the same 
company in 1907, and gave excellent results. 


Fael. 


There is a very full demand for steam coal, 
which is quoted at 43s. per ton delivered, and house coal 
is at 45s. to 57s. 6d. per ton delivered. East Coast coke 
is in heavy demand, with East Coast qualities at 72s. 6d. 
per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 


A Suddenly Precipitated Strike. 


THE week opened with a strike of about 2000 
steam service men, the picketing of works where other 
men of that class were “‘arrying on,” and a threat of a 
very serious position through the closing down of important 
works. It came about very suddenly. In my letter last 
week I mentioned that five trade unions had agreed with 
the Sheffield and District Engineering Trades Employers’ 
Association regarding the terms on which their members 
who are steam service men employed at the steel works 
should commence, as from Sunday last, on a three eight- 
hour shift system. The five unions are (1) the Iron and 


neers’ Society, (3) National’ Union of General Workers, 
4) National Amal ted Union of Labour, and (5) the 
orkers’ Union. matter arose out of negotiations 
regarding the introduction of the three-turn system for the 
set or process men in rolling mills, forges, and press shops, 
for it soon became ap t that arrangements would 
have to be made with such men attached to those depart. 
ments as boiler firemen, locomotive drivers, crane men, and 
other steam service workers. These’ né tions pro- 
ceeded for almost twelve months, and as at the end of the 
time thi seemed no nearer a settlement, the employers, 
who had maintained a remarkably patient attitude, under 
much provocation, s' that the matter should go 
before the Industrial Court of Arbitration, At that time 
six unions—the five already.named and,the Enginemen’s 
and Firemen’s Society—were taking part in the negotia- 
tions, but the enginemen and firemen Ry forward pro- 
which the employers considered to be impracticable. 

result of the suggestion was that three of the unions 
agreed to submit the dispute to arbitration. The Arbi- 
tration Court sat in Sheffield in January, and after a pro- 
longed. hearing, issued its award—called Award No. 84. 
There was at first a good deal of dissatisfaction, but after 
@ meeting, at which a representative of the Ministry of 
Labour. was present, two unions that had not been parties 
to the, arbitration e their willingness to abide 
by the award. Five out of the six unions having thus got 
into line, the employers felt they could not further postpone 
the matter for the sake of the enginemen and firemen ; 
hence the decision, explained last week, to put the three 


gun-/| eight-hour shifts into operation as from Sunday last. 


The Spoilt Child. 


The issues certainly seem a little involved, but 
the Enginemen’s and Firemen’s Society appears to be 
playing the spoilt child part of the group of unions con- 
cerned. They are against the employers’ proposals, 
against the arbitration award, and against their comrades 
in the five acquiescing unions, though at a mass meeting 
they held on Sunday their officials contended that theirs, 
the Enginemen’s and Firemen’s Society, was the only union 
that had taken a really intelligent stand. If that be the 
case, then a curse upon intelligence, for before Monday 
morning had far it was found that works after 
works had had practically to close-right down. By Tues- 
day morning the main streets of the city were thronged 
with men who ought to have been hard at work helping 
to solve the stupendous problem of output and numbers of 
works were entirely at a standstill. ppily, some of the 
largest, operated chiefly by electrical power, had been able 
to carry on, but even they were wondering for how long 
it would be possible. Take eight of the leading firms 
without mentioning names, and the official reports on 
Tuesday morning were something like this: (1) 7000 men 
out ; (2) 2500 men out ; (3) only a few departments work- 
ing ; (4) 2000 to 3000 men idle ; (5) most of the men at 
work ; (6) 1800 men out*; (7) 1000 men idle ; (8) prac- 
tically shut down. In the Rotherham district much the 
same state of things prevailed at the time of writing, and 
the Enginemen’s and Firemen’s Society appearetl to be 
looking to the A.S.E. for developments. It is rather diffi- 
cult to understand exactly what is the special grievance 
of the former, but the basis of it seems to be that as, under 
the old system of working, the men had from fifteen to 
twenty hours’ overtime every week, they demanded that 
the wages revision made under the three eight-hour shift 
system should be on a scale which would compensate them 
for the loss of overtime—for under the new system none is 
to be worked. This seems to be a delightfully new doctrine, 
and one that, if permitted normal development, should 
tend to place labour’s demand for greater leisure in a fresh 


light. 
Benefits of the Three-shift System. 


At mid-week the situation showed no improve- 
ment—rather the reverse. Members of the five acquiescing 
unions were preserving a most friendly attitude toward 
the employers, with whose terms they were quite satisfied ; 
but the Enginemen’s and Firemen’s Society claim to be 
‘“* key” men, and as such to dominate the other unions. 
In some quarters the struggle was not expected to be a long 
one, but it was not wise to build too confidently on such a 
view, for the employers seemed determined not to give way 
to the dictation of the enginemen, whilst the latter declared 
themselves prepared to ‘‘fight it out.” It seems a per- 
fectly preposterous thing that a couple of thousand men 
who have quarrelled with both the employers and their 
fellow trade-unionists should compel at least 30,000 men— 
and goodness only knows how many more if the dispute 
is prolk —to be thrown into unemployment. Has 
labour no court of its own for dealing with recalcitrant 
unions ? What does the action of the Enginemen’s and 
Firemen’s Society mean ? It means plainly that so long as 
its members get all they want they care not a button what 
happens to the 1500 or 2000 men who in Sheffield are still 
unemployed. The employers’ idéa is that-by creating 
three eight-hour shifts—which would involve them (the 
employers) in a greater expenditure on wages account— 
most of those men would be absorbed into useful employ- 
ment and the rate of output would—or should—steadily 
rise. The enginemen, however, say: “No; if it means 
loss of overtime money to us we are to make no 
such sacrifice on behalf of our less fortunate brethren— 
if a dog is down, keep him down.” 


Lost Output. 


In my reference last week to the report of the 
directors of the Park Gate Iron and Steel Company mention 
was made of the company’s loss of 40,000 tons during the 
year in consequence of the strikes in the summer and 
autumn of 1919. At the meeting a few days ago the 
chairman, Mr. Charles Markham, explained that of that 
lost output 30,000 tons represented steel and 10,000 iron, 
in which case my estimate of lost turnover of just over a 
million sterling becomes one of rather less than a million ; 
but still sufficiently serious in all conscience, for whilst 
in the year to March 3lst, 1919, the company produced 
157,000 tons of steel ingots, for the twelve months to the 
end of March last the figure had fallen to 127,000. Apart 





Steel Trades Federation, (2) Winding and General Engi- 


from the labour troubles, which, of course, had been par- 


ticipated in by every other firm in the iron and stee} 
business, the s fifty-sixth year had been a singu. 
larly good one, and out of 87,000 tons of steel sent away 
only 27 tons had had to be returned, or equal to about 
4 cwt. per 100 tons. Speaking of the high costs which had 
had to be faced, Mr. Markham said the directors had had 
to consider which was the better policy—to go ahead with 
developments on exorbitant pri: 9s artificially made or to 
hold their hands. They: had decided: to go forward to a 
certain extent. Another meeting of interest was that of 
Newton, Chambers and Co., Limited, held here on Monday, 
This colliery, iron and steel concern,’ which’ was esta. 
blished 126 years ago, seems’ to be in a stronger position 
than ever, and, in spite of labour difficulties common to all 
industry, is to-day in close and friendly relations with its 
employees; but, as the chairman, Mr. T. Chambers 
Newton, said, it is necessary for firms to realise that they 
have to meet new conditions, to recognise alteration and 
change in every direction, and to adopt methods to meet 
that new position. ‘Newton, Chambers have identified 
themselves with the housing scheme of the local authority, 
and in addition are building a number of houses for their 


own employees. 
General Coxditions, 

The strike conditions already explained have 
upset all calculations and thrown orders still further into 
arrears. The position is one of the most disappointing 
imaginable. It is true that of late there has been dis- 
cernible a falling off in inquiries, and that France is having 
to hold back a considerable proportion of the business 
which eventually she will have to place with someone ; 
but these influences léssen the amount of business which 
has to be refused rather than the volume of work in hand. 
IT was told a day or so ago that the improvement in electric 
steel melting departments was not so pronounced as had 
been represented in some quarters, the reason being that 
the surplus of electric steel in the Government's 
hands is still very large and must take some time yet to 
work off. It is quite evident the Ministry of Munitions 
and other departments concerned had prepared themselves 
for a full year or so more of war, which, of course, from the 
Allies’ point of view, was sound policy, but is now reacting 
rather severely against manufacturers of such material. 
The interests which haye taken over the patent rights in 
Dr. Arnold’s new steel appear to be keeping very quiet 
since the first publicity splash, but it is common talk here 
that instead of the control of one Sheffield steel works being 
secured, it is more likely that two or three firms will be 
amalgamated into one company, which may be shortly 
formally launched as a public concern. ‘These negotiations, 
however, do not appear to have caused any noticeable 
flutter in the Sheffield high-speed steel “ hencote.” Light 
steel manufacturers are booking plenty of oversea business, 
particularly in special steels, tools of all kinds, machinery 
parts and cutlery. A deal of crucible steel seems to 
be going to America. steel foundries are considerably 
in arrears with work and more moulders are wanted than 
can be secured. The heavy forges are not too active, but 
general engineers’ forgings are much in demand. Although 
fairly busy, railway and tramway steel departments are 
scarcely running at full capacity, but there is a general 
expectancy of some big contracts on home account. 


Iron, Steel and Coal. 


Even yet the top of the markets does not appear 
to have been reached, for the tendency of quotations for 
delivery is still upward. Derbyshire foundry pig iron is 
now £13 delivered and basic is from £13 10s. to fia. West 
Coast hematite iron is between £15 and £16 for mixed 
Bessemer numbers, but East Coast is considerably lower— 
about £14 or less, though the quotation seems to be a purely 
nominal one. Extremely little Swedish iron and steel is 
coming into the district. For one thing, the price is well 
nigh prohibitive, but perhaps the chief reason is the exist- 
ence of stocks bought from the Government’s surplus. At 
the moment nothing has been heard officially of any 
advance in South Yorkshire bar iron, but Lancashire has 
put on 40s. a ton, and no doubt, following precedent—or 
was it the reverse in pre-war days, Yorkshire making tho 
first move ?—the South Yorkshire Association will follow 
in due course. The advance on local mild steel billets has 
been already noted—30s. all round and basic billets are 
now £25 10s. to £26 10s. per ton. Wire rods are £35 for 
soft basic, £36 for hard, and £40 10s. for acid. Coke for 
the crucible furnaces is at 92s. per ton, compared with 
26s. just before the war, and blast-furnace coke is 65s, 9d. 

r ton. Steam coals continue restricted in supply. Best 
uth Yorkshire steam hards are 33s. 2d. to 33s. 8d.; best 
Derbyshire, 32s. 8d. to 33s. 2d.; seconds, 31s. 8d. to 
32s. 2d.; cobbles and nuts, ditto ;, washed smalls, 28s, 8d. 
to 30s. 2d.; best hard slacks, 28s. 5d. to 28s. 11d.; seconds, 
27s. lld. to 28s. 5d.; soft nutty, 27s. 8d. to 28s. 2d,; 
, 26s. 2d. to 26s. 8d.; and small slacks, 23s, 2d. to 
4s, 2d. In house sorts branch is 37s, 2d. to 37s, 8d.; and 
best Silkstone, 33s. 8d. to 34s. 8d., all per ton at pit. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 


THE general position of the Cleveland pig iron 
trade is one of considerable strength, the demand being 
overwhelming, and quite beyond the capacity of makers 
to satisfy. As had been generally anticipated, the Cleve- 
land ironmasters have made no further alteration in their 
maximum prices. When ‘the last revision took place, 
@ month ago, the advances were accompanied by a 
notification that they were only to the end of the month. 
The position has now been reviewed, however, and quota- 
tions have been left unaltered. The fact is that already 
selling prices have reached a dangerously high level, and 
although it may not come soon, the next movement is 
just as likely to be towards lower levels. Meanwhile the 
trade is faced with famine conditions. Throughout the 





war the abner of the iron and steel industry was 
on ill-balanced lines. Our steel productive capacity was 
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considerably increased, but there was no corresponding 
development in pig iron production. The result is that to- 
day nearly all the pig iron produced is earmarked for steel 
making, and as the steel makers generally have direct 
control of the blast-furnaces, it is only their surplus iron 
which comes on to the market. Ever since the istice 
there. has been a scarcity of pig iron, but at the present 
time it is more pronounced than ever. The export trade 
has been cut off almost entirely, and such, shipments, as 
are being made are simply in fulfilment of old contracts. 
Even after resorting to this extreme step, makers, have not 
nearly enough iron to > go round, and it is understood that 
the already limited allocation to Scotland: has’ been cut 
down by nearly 50 per cent. Scottish consumers are at 
their wits’ end for suppliés, and have been making urgent 
representations, but there are other areas which claim 
consideration, and the best that makers can do is to share 
out the little iron that they have as fairly as possible. 
The price of Cleveland iron, irrespective of quality, is 
217s. 6d. per ton for home consumption, except that 
No. 1 is at 230s, 





Hematite Pig Iron. 


East Coast hematite is, perhaps, a trifle less 
scarce than Cleveland iron, and here and there a small 
lot can be packed up for shipment, 265s. per ton being 
asked for mixed numbers shipped to the Allies, as against 
260s., which is the preferential rate to the home consumer. 


Iron-making Materials. 


The foreign ore trade is idle, but ore prices are 
firm, and although the last freight fixture from Bilbao 
was at 27s., the opinion is general that freights may pos- 
sibly stiffen in consequence of tonnage being less plentiful. 
Coke prices are all very firm and supplies moderate. 
Ordinary furnace qualities are 62s. 9d.; better brands, 
65s. 3d.; and foundry coke, 70s. 3d., at the ovens. 


Iron and Steel Export Trade. 


The official records for the Cleveland district 
for the month of May show a decline in every branch of 
the trade. The shipments, both of pig iron and steel, are 
less, both to coastwise ports and also to destinations 
abroad, and the aggregate for the month is only 54,602 
tons, as compared with 89,785 tons in April. The May 
total is, in fact, the smallest recorded this year to date. 
but it seems not improbable that the June figures wit! 
show a further fall. In part, no doubt, the drop in the 
shipments of pig iron to coastwise ports from 18,090 tons 
in April to 13,487 tons in May was due to the temporary 
paralysis of the trade consequent on the dockers’ strike, 
but to a larger extent to the fact that consumers had to 
be put on short rations. The foreign shipments of piz 
iron, however, showed an even more substantial decline, 
falling from 33,750 tons in April to 18,426 tons in May. 
So acute is the shortage of pig iron that even the pressing 
needs of our Allies cannot be met, and although, to a 
moderate extent, shipments are still being made under 
old contracts, both to neutrals and Allies, fresh sales have 
absolutely ceased, and to-day it is virtually impossible 
to buy iron except for home consumption. Belgium 
had to be content with 6211 tons—little more than a third 
of what was shipped in January last, and the smallest 
monthly total since last September. France got 1936 tons, 
a figure not likely to be repeated, and though Italy’s 
5321 tons compares unfavourably with 13,381 tons in the 
previous month, the shipment to Italy was much above 
the average, a number of old contracts having been exe- 
euted. The financial crisis in Japan probably led to the 
sudden drop in the exports to that country, the month’s 
total only reaching 1145 tons, or about a fourth of the 
normal, whereas 1910 tons went to Dutch ports. One more 
shipment of 530 tons of pig iron to Germany was recorded 
during May, this being the fourth successive month in 
which small parcels have been shipped. The finished iron 
and steel trade also suffered a heavy decline, the foreign 
exports falling from 28,712 tons in April to 17,668 tons in 
May, and the coastwise shipments from 6809 tons to 
1834 tons. Thus the May shipments of finished iron 
and steel totalled 19,502 tons, and whilst this is far below 
the April and March figures of 35,421 tons and 32,674 tons 
respectively, it is still an improvement on January and 
February, when the shipments totalled 18,850 tons and 
13,109 tons respectively, India and Ceylon still continue 
to absorb the bulk of our output, taking 10,373 tons in 
May, or about 60 per cent. of the total foreign shipment. 
Japan took 2236 tons, China 828 tons, Australia 1358 tons, 
and South and East Africa 2843 tons. 


Finished Iron and Steel. 


The position in the manufactured iron and steel 
trade is still profoundly unsatisfactory, owing to the short- 
age of bolster wagons. It is intimated that in future these 
are to be made “ common user,” but the real need is for 
more wagons. After having been laid idle for rather more 
than a week, two of the largest steel rolling mills on Tees- 
side were re-started on Tuesday, but two others remain 
closed for still another week. The stoppages were rendered 
necessary by the accumulation of material consequent upon 
the acute shortage of trucks, and the cessation of work has 
had the effect of clearing away an appreciable amount of 
material. The serious effect of these periodical stoppages 
in the finished iron and steel trade cannot. be overstated. 
Men are temporarily thrown out of employment, and 
production is reduced. Unfortunately there is still very 
little hope of an increased supply of trucks, and until they 
are fortheoming the various works will be compelled to 
take steps to keep down stocks. The demand for all 
descriptions is still exceedingly strong. There is great 
pressure for the delivery of plates, and the same may be 
said of structural sections, which are in large request. 
Makers of steel sheets, unable to keep pace with the 
demand, are still declining to book forward lots, as the 
orders already in hand mean their whole output for months 
to come, and the working off of arrears is rather a slow 
process. The following are the minimum home quotations, 
os m many instances premiums are asked for export 

usiness :—Ship, bridge, and tank plates, £23 10s. ; 
angles and joists, 4-ton lots, minimum, £23 ; channels and 





flate,, £23 5s, ;: tees; £24; rounds and squares, £25 10s..; 
all with the usual, extras; heavy steel. rails, £23; fish 
plates, £28; soft steel billets, £25 10s.; hard billets, 
£26.10. Common iron bars have gone up £2 per ton, and 
the figure is now £30 per,ton. 1 


Realised Prices. of Manufactured Iron. 


The report. of the accountants to the Board of 
Conciliation, and Arbitration for the manufactured iron 
and steel trade of the North of England shows that for 
the two months ended, April 30th last the, firms affiliated 
to the Board had an output of 7952 tons, as against 
7262 tons in the preceding two months, The average 
net selling price is certified at £25 8s. per ton, as against 
£23 11s. 3d. in the previous two months. Under the sliding 
scale arrangement an advance of 20. per cent. is conceded 
on puddling and all other forge dnd mill wages, to take 
effect from June Ist. The wages are now 185 per cent. 
above the standard. 


The Coal Trade, 


The Northern coal market is rigidly strong and 
unyielding in every department. All classes.ef coal and 
coke, when any can be obtained, are disposed of at the 
very top quotations. Best steams have changed hands 
at 140s., and best and second smalls at 120s., which goes 
to show that bargaining is ions under present 
conditions, and that buyers are ing to pay almost any 
price in order to secure supplies for their foreign customers. 
The whole situation, however, continues extremely 
difficult and involved, and business on anything like a 
decent scale is almost impossible in face of the protracted 
famine in fuel. For this state of affairs the coal control 
is chiefly responsible, by reason of the wholesale requisi- 
tioning, which almost entirely disposes of the output. 
Most of the collieries are turning out larger quantities 
than recently, but very considerable enlargement of the 
tonnage per man is essential before much can be accom- 
plished in the way of again getting a firm footing in the 
continental markets for North Country coal, and coke. 
Pre-entries are held over from time to time, and it is;no 
unusual occurrence for a boat to wait for weeks on end 
for the completion of her cargo, even after a start has been 
made. The whole question of the control of exports is 
seriously regarded at the present time, and much anxiety 
is felt at the future prospgets of the coal trade. There is 
no denying the fact then Aindbiean coal is finding its way 
to Italy, Denmark, Sweden, Norway, and other countries 
—which hitherto have been regarded as the safest and most 
profitable outlet for Northern coals—in large and increasing 
quantities, and as the saving to the importers in these 


places is said to be as high as 25s. per ton in some ¢ases, | P’ 


it needs no great imagination to visualise the future effects 
of such a formidable and menacing competition. There 
is a wave of pessimism just now, and exporters seem to 
think that if American coal proves suitable as a substitute 
for British coal the trade is as good as ruined. The coke 
position is quite unimproved.’ Small lots of foundry and 
furnace coke are released from time to time, but only 
for fragments, while the demand is enormous. ‘There is 
no promise of improvement so far as.can be seen at present. 
Gas coke is very scarce and firm, with an insistent demand 
from overseas. The following are the principal quotations 
governing open-market trade :—Northumberlands : Best 
Blyth steams, 140s.; second Blyth steams, 130s.; un- 
screened, 120s. to 130s.; best steam smalls, 120s. to 130s.; 
second smalls, 110s. to 120s. ; best screened households, 
140s. Durhams: best gas, 115s. to 120s.; second gas, 
110s. to 120s.; wear special gas, 120s.; coking, 115s. 
to 120s.; bunkers, 75s. to 80s. for the usual brands ; 
foundry coke, nominal ; gas coke, 150s. to 154s, 








SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding. 

THE amount of tonnage launched during the 
month of May is considered very satisfactory considering 
the difficulties experienced with regard to deliveries of 
materials and the resultant loss of time. Labour troubles, 
too, have had to be faced. Shipbuilders still deplore the 
scarcity of steel plates, though this shortage was not 
severely felt the last. week or so owing to the strike of platers’ 
helpers. These men, however, have,re-started work pend- 
ing a settlement of their grievance. - All over Scotland the 
launches aggregated twenty-seven vessels of 64,832 tons: 
Oi that number twenty-three vessels of 61,735 tons were 
built on the Clyde. This total is considerably short of the 
April returns, but a long way ahead, of either January, 
February, or March. For the five months to date the Clyde 
total of 244,697 tons is the fourth highest on record. 
Included in the launches for the past’ month were the 
following :—Tyrrhenia, twin-screw geared turbine steamer, 
17,000 tons, for the Cunard Company ; ‘Mathura, geared 
turbine , 9800 tons, for Messrs. Brocklebank ;. Lalande, 
7600 tons, for Messrs. Lamport and Holt; La Paz, 
cargo vessel, 6750 tons, for the Pacific Steam Naviga- 
tion Company; Ronald, 6200 tons, for Mr. N. Bugge, 
Tonsberg, Norway; two steamers of over 4000 tons, 
for Norwegian owners; and a cable steamer of 2000 
tons and 1600 indicated horse-power, for the Eastern 
Telegraph Company, London. New contracts. are few 
in number, but practically all the berths are occupied, 
and there are many vessels to be laid down yet. Granted 
the steady flow of material, some time must yet elapse 
before quieter times set in so far as the shipbuilding industry 
is concerned. , 


Trade Conditions. 


: _ It has been stated that the effect of the recent rise 
in prices is hecoming more apparent.’ Absolutely: nothing 
but essential requirements are being negotiated for, while 
some consumers séem'to favour a partial stop until 
the market generally is more favourable. Or obiatae 
generally speaking, the deliveries being made at present 
aré against orders Ried months ago. Some of those 
receiving deliveries them of little use at their present 





cost; and. a certain amount of second-hand dealing has 

indulged in, and there is a probability that this class of 
dealing may increase, Money is evidently not flowing 
quite so freely, though it is early yet to say that it is.a sign 


of reaction. : 


Wages in the Iron. Trade. 


Wages in the Scottish manufactured iron trade 
will be increased by. 20 per cent. on basis rates owing to the 
certified net selling price of iron during March and April 
being given as £25 17s, 11.4d. per ton. 


Pig Iron. 

The course of business in pig iron is practically 
unchanged. All qualities are scarce and barely sufficient to 
cover home requirements. Foundry iron is particularly 
scarce, Export continues practically at a ‘standstill, 
though an occasional small lot is finding its way overseas. 
The arrival of certain quantities of pig iron from America 
has raised hopes of large consignments later. 


Finished Iron and Steel. 


The majority of the steel and ironworks are still 
runtiing as fully as possible. Few makers are entertaining 
anything in the way of new business. With plants clogged 
up a8 at present the possibility of delivery of business 
placed in the meantime is too remote to be of any value, 
while the terms asked or indicated by makers offer abso- 
lutely no inducement to clients. Ship and boiler plates 
and ordinary sectional material are heavily booked, and 
there is constant pressure for deliveries: Steel sheets are 
particularly firm. Bar iron is firmer and £30 per ton is 
now quoted for “‘ Crown ” quality at makers’ sidings and 
better qualities correspondingly higher: Export is in the 
region of £33 per ton, but there is only a very moderate 
overseas turnover. A good business is ing in wrought 
iron and steel tubes, chiefly for home consumption. Makers 
of rivets and bolts are under heavy pressure. Export has ~ 
been fair, and shipments of steel plates, steel bars, and 
machinery to Calcutta, and tubes, sheets, pig iron, and 
machinery to Shanghai have been reported. 


Coal. 


There is no lack of business in the Scotch coal 
trade, despite higher prices. The industrial demand is 
freely maintained and household orders show little falling 
off. Supplies are none too plentiful, and the restriction of 
shipments is still in force. Lanarkshire fuel is under an 
embargo and Ayrshire éollieries are experiencing additional 
ressure in consequence. Very little foreign business is 
being done, and steamers awaiting cargoes are experiencing 
long delays, more especially at East of Scotland ports. 
The aggregate shipments from Scottish ports during the 
past week amounted to 144,636 tons, agamst 124,652 tons 
in the preceding week and 205,573 tons in the samme week 
last’ year. Owing to the small amount of business in the 
export department prices show practically no alteration :— 
F.0.b. Glasgow : Ell coal, Allied 78s. to 80s., neutral 87s. 
to 90s.; splint, Allied 70s. to’ 90s., neutral 85. to 100s.; 
steam, Allied 71s., neutral 83s. F.o.b. Methil or Burnt- 
island : Sereened navigation, Allied 72s. 6d. to 74s. 6d., 
neutral 100s. to 105s.; unscreened “navigation, Allied 70s. 
to 72s. 6d., neutral 95s. to 100s.; first-class steams, Allied 
70s., neutral 110s.; third-class steams, Allied 66s., neutral 
100s. F.o.b. Leith: Best steam, Allied 68s. 6d., neutral 
105s.; secondary steam, Allied 67s. 6d., neutral 100s.; 
screened bunker, Allied 73s. 6d., neutral 101s. 6d.; un- 
screened bunker, Allied 72s. 6d., neutral 99s. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Industry and De-control ? 


THERE has been a good deal to occupy the minds 
of all concerned in the coal trade, and especially the 
export side of it, during the past, and doubtless it will 
take some time for commercial mento grasp their bearings. 
At the moment everyone is asking, “‘ Where are we?” 
and “ Where is everything going to finish ?” What is 
described as the. first step towards de-control of the 
industry is one point that is figuring prominently, while 
exporters especially have received something in the 
nature of a shock by the action ‘of the French authorities 
in fixing maximum prices for all coals from this country 
delivered at French ports. The position, consequently, 
is full of uncertainty—that bugbear to all business. 
Much has been heard of de-control, but while the action 
of the Government, so far as it goes, may be regarded as 
a step towards de-control, there is really very little in it 
from the point of view of the actual machinery, so far as 
the export trade is concerned particularly. Roughly 
analysed, the situation is that the Government has appa- 
rently estimated the probable output, allocated a much 
reduced quantity for export, of which a certain percentage 
must go to France and Italy, and the balance to other 
countries, and it is left’ to the Coalowners’ Committees in 
the different districts to see that those arrangements are 
strictly carried out. The coalowners are figuratively 

king tied hand and foot, and in effect told that if the 
result of their managing the industry is not successful, 
then the only alternative is nationalisation. It has been 
assumed in many quarters that. a condition of further 
restricting exports and of the coalowners ensuring that 
there should be adequate supplies for home needs, would 
be that complete freedom would be accorded the trade as 
the destination of exports, and that there would 

be relief from the existing and somewhat harrassing 
system of obtaining releases of cargoes, &c. Such, how- 
ever, is not the case, and that this is so is obvious when it 
is recalled that certain guarantees are given regarding 
the quantities which France and Italy are to receive. If 
these two countries are to receive the specified percentages 
of the total quantity of exports fixed, then it is certain 
that the present machinery in one form or another must 
still be used to make sure that they obtain the promised 
supplies, The main drawback, however, to the Govern- 
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ment ay, ogee: which the coalowners have rigidly to 
abide by, is their inelasticity. It must be borne in mind 
that the Government has not.stipulated that a definite 
quantity of coal shall be reserved or set apart for home 
use, and that the balance shall be exported. Instead of 


that, it has laid down that certain quantities only shall 
be exported, and that the balance thal be utilised for 
home consumption. Those who are in, the trade’ 


realise what this means. The Coal Controller has taken 
ample precautions to provide that the “ balance” for 
home use is well on the safe side. Individual i 
undertakings will be informed of the percentage of their 
output which from Monday next they can export, and 
should they, after meeting their commitmerits for home 
industries, domestic consumption, &c,, still have supplies 
left over, those supplies must not be shipped, even for the 
purpose of securing the release of empty wagons to keep the 
pits going. Colliery companies must find orders for home 
consumption to absorb those surplus supplies, That is 
the present ruling. Naturally everyone is apprehensive 
of the results, Can existing transport facilities bear the 
burden. Pit stoppages are regarded as inevitable, and in 
the event of them the miners will be up in arms because of 
being compelled to work short time, and ‘the coalowners 
will be told that they have been tried and found wanting, 
with the consequence that their possible failure under 
handicapped conditions will be used as an argument for 
nationalisation, Coalowners, however, have to 
carry out the scheme loyally and do their best, but no 
one realises more than they do the disadvantageous 
circumstances in which they undertake the task. 


Reduced Exports. 


Decentralisation of control, as arranged by the 
Coal Mines Department, inflicts a very serious blow to 
the export. trade, as the scheme provides for a very sub- 
stantial reduction in the quantities to be exported. Cargo 
shipments from United Kingdom ports are to be cut down 
to a total of 1,700,000 tons per month, or approximately 
20 million tons per annum. Out of this 20 million tons, 
13} millions are to be shipped from Bristol Channel ports, 
5} million tons from the North-East ports, and 750,000 
tons from the East and West ports of Scotland. There 
are to be no exports from the Humber and the North- 
western ports. It has been arranged that out of the total 
quantity of 20 million tons to be exported from the 
Urited Kingdom, France shall receive a proportion equal 
to 45 per cent., Italy 20 per cent., and other countries 
the balance of 35 per cent., according to the discretion of 
the local Coal and Coke Supplies Committees. It should 
be pointed out that the total of 20 millions does not 
include coals shipped as bunkers for the use of foreign- 
going vessels, the cargoes and bunkers supplied for the 
home coasting trade, or patent fuel and coke, but even 
making full allowance for these exceptions, the position 
is serious enough from the national point of view, as coal 
is our chief export, and if foreign-going vessels have to 
leave in ballast, then it is obvious that higher homeward 
rates of freight must be paid and imports must cost more, 
while there is the loss of big profits on coals exported to 
recoup the industry for the much lower prices fixed for 
coals for home consumption. The trade cannot possibly 
bear the imposition of further wage demands from the 
miners. As showing what the reduced total quantity of 
20 million tons to be exported means, it need only be 
pointed out that in 1913 exports of coal from the United 
Kingdom were over 73 million tons, and that Bristol 
Channel ports exported close on 30 million tons, while 
last year South Wales alone shipped rather more than the 
aggregate now to be allowed for the whole country. Under 
the scheme, France will now get about 9 million tons per 
annum as against over 16 million tons last year, and Italy 
will receive about 4 million tons per annum, while other 
countries will get about 7 million tons, which, compared 
with over 50 million in 1913, is a very severe restriction. 
It is understood that Coal and Coke Supplies Committees, 
upon whom fall the burden of carrying out the scheme 
in the various districts, will be to some extent reconstituted, 
or at any rate others besides representatives of the coal- 
owners will be members, and it is not improbable that the 
miners will be represented on the Committee. 


France and Cheaper Coals. 


The French Government has issued a decree 
respecting the price at which British coals are to be 
imported into that country. The authorities have adopted 
@ course of action definitely aimed at bringing down the 
cost of fuel. ‘Of course, it is not possible for the French 
Government to say at what price exporters here shall 
sell to the French importers, or to say to the shipowners 
what the rate of freight shall be, but the Bureau des 
Charbons has issued a schedule of maximum prices, and 
French importers are not allowed to import coals which, 
delivered at French ports, exceed the maximum prices 
in the schedule. The point is emphasised that the prices 
set forth are maximum prices, and importers have to 
give proof to the Bureau des Charbons of the c.i.f. price 
at which they invoice. The French scheme divides the 
North French and Bay ports into four zones, and the 
maximum prices for different classes of coals are all fixed, 
allowances being made for certain increases in the price 
for one or two particular ports. For instance, in the case 
of best smokeless large coals, the prices are 138s. for coals 
delivered at ports from Dunkirk to Cherbourg inclusive ; 
137s. for ports from Cherbourg (excluded) to Brest inclu- 
sive; 137s. for ports from Brest (excluded) to St. Nazaire 
inclusive; and 139s. from St. Nazaire (excluded) down 
to St. Jean de Luz inclusive. French Mediterranean ports 
constitute a fifth zone, and the price for best, smokeless 
Welsh large is 1563. To show what the position is, it 
may be taken that best smokeless large are at the present, 
time about 117s. 6d., and on this basis the cost of these 
coals delivered, say, at. St. Malo at the eurrent rate of 
freight of 37s. 6d., would work out, inclusive of insurance, 
&c., at about 157s. 6d., so that the maximum figure fixed 
by the French authorities of 137s. is 20s. 6d. below present 
market conditions. The difference varies, of course, 
with different coals and different ports. If the French 


scheme succeeds, then coals or freight rates, or both, 
have to come down round about 20s. The feeling is that 
freight rates will suffer more and be quicker to give way 
than coals, but it is difficult to forecast.; It is understood 
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that one of the thief objects of the French authorities in 
ing their scheme is to enf the tion of low- 
- contracts, under which scarcely any deliveries 
ave been effected to French importers, but the position 
is that by far the bulk of these contracts at low prices are 
for large coals, which the Coal Mines Department has 
declined to release for export»and >is» still ining to 
release. There is much speculation as to what measure of 
success the French scheme will achieve. In any case, it 
depends upon the amount of su given by the British 
authorities, but judging from the seyere limitation to be 
placed on exports, and icularly to destinations other 
than France and Italy, the prospects of freight rates_par- 
ticularly, and coals to a lesser extent, being brought down 
are fairly bright. ‘ 


Swansea Docks Strike. 


The unofficial strike of workmen at the Swansea 
docks, which brought the trade of the port to a standstill 
on Wednesday of last week, terminated on Saturday. 
The point at issue concerned only @ few men, and was 
trifling . 

Coal Trimmers’ Hours. 

The court of inquiry which inquired recently 
into the application for the establishment of two. con- 
tinuous working shifts in the loading of coal at South 
Wales ports, has reported in favour of the men’s proposal 
with certain reservations, these including a definite under- 
standing that should circumstances at the port require 
it. the men’s representatives will be prepared to consider 
the question of the introduction of a third shift, so that 
the docks may be kept employed day and night. 


Current Business. 

Operations on the coal market have been 
virtually brought to a standstill as the result of the diffi- 
culty in securing the release of coals and the uncertainty 
regarding the future of the export trade, especially to 
France. The conditions are altogether extremely diffi- 
cult, and at present only through coals and inferior smalls 
are permitted for export to France, practically the whole 
of the coals available being required for home consump- 
tion and bunkering requirements. Prices are little more 
than nominal on the basis of 115s. to 120s. for large, 
105s. to 107s. 6d. for through, and 92s. 6d. to 97s. 6d. for 
smalls. Patent fuel makers have practically none of 
this commodity to sell for some weeks, while there is 
practically no coke being permitted for export. Pitwood 
is very steady at 70s., supplies being none too plentiful. 


Newport. 
Very little business is passing, colliery salesmen 
practically having no free coal to offer. 
Swansea. 
Anthracite coals are very steady, and business is 
somewhat disorganised as the result of the recent strike 
at the port. 











Latest News from the Provinces. 





THE MIDLANDS AND STAFFORDSHIRE. 
Iron Prices Officially Advanced. 

THE market expectations have been realised, 
and it is now officially announced that Staffordshire marked 
bars, Crown bars and iron tube strip are all advanced £2 
per ton, the advance taking place immediately. Marked 
bars now become £33 10s., Crown bars £30 10s. (basis), and 
strip £32 (basis). To seeure deliveries, however, consumers 
are paying premiums of 30s. on Crown bars, and nearly 

on strip, making actual selling prices for the former 
£32 and for the latter £35. Puddled iron, which was 
£23 to £23 10s. before the advance, will now be i 


in proportion. 





SHEFFIELD. 
The Strike Spreading. 


Attempts are being made in Government 
quarters to bring about the end of the Sheffield strike, 
which, up to Thursday morning, was spreading, 
electricians covering Sheffield and towns for miles round 
having decided upon striking in sympathy with steam- 
service men. This they mean to have the effect of entirely 
suspending the steel and iron industry and stopping 
tram services and public lighting. 





\ 
WALES AND ADJOINING COUNTIES. 
| 


Coal De-control. { 


An official statement concerning the steps towards 
de-control in the coal industry shows that the increased 
o> tg wee of the output retained for the service of the 

ome market in this district alone will amount to about 
@ quarter of a million tons per month. Colliery owners 
will bave to find inland markets for this quantity. By 
the arrangements made} the restoration of normal freedom 
in the sale and purchase of coal in the home market will 
be facilitated. No further instructions from London will 
be regard |to distribution, and there will be 
no arbitrary allocation of coal. The present scale of 
maximum prices as recently increased remains in force. 
Mr. Finlay A. Gibson has resigned the position of secretary 
to the Coal and Coke Supplies Committee, and will in 
future hold the official position of Director of Distribution. 


Swansea Metal Exchange. 


Quiet conditions prevail on the tin-plate market, 
and prices are about 69s. to 74s. for I.C. 28 x 14. Other 
quotations are :—Block tin, cash £272 10s.. three months 
£279 10s.; copper, cash £96 5s;, three months £98 10s.; 
Spanish lead, cash £39, three months £40; spelter, cash 
£44 5s., three months £46 10s. 











‘June 4,°1920 
ee 


PERSONAL AND BUSINESS ANNOUNCEMENTS, 





|. We are informed that Mr, H. 8. Rowell, ML. Mech. 

A.M, Inst, CE. BS, (Lond.), Whitworth Scholar, c,h 
secre Researc "ati 

Or Beilsh Motor and Allied: Menuféovorese Limited, of 3 


St. James’s-street, London, 8:W. 1, and is taking up his wor, 
immediately. 
. We are asked’ to state that bape Hal Williems and Co 
factory architects, consulting and supervising engineers, have 
their! aBdnie trore 9, Gnltec’s Hall-eourt) Connon 'e inn” 
to Factory House, 79 and’80, High Holborn, London, W.¢, )' 
New tel and. cable address “‘ Halwilite, West Cent, 
London,” and new telephone number ‘‘ Holborn 2873.” , 
Tue Twiss, Enqiveenine Exccorric Transmission, Limited, 
announces that it has now concluded 


ents whereby jt 
‘acquires the transmission line contracting p came neal, of fos B 


Saunders and Co., Limited, which will therefore become jy. 
co! in the company’s or isation, together with the 
services of Mr. 8. G. Leech, M.I.E.E., as the director of contracts 
with a staff of erecting engi 8, li , &e. The Twiss 
company is also extending its works at Mildmay Park, and laying 
down new plant to facilitate the manufacture of transmission. 
line material. directors have also decided to simplify and 
shorten the name of the company by the deletion of the words 
“ Engineering and,’’ and the necessary formalities having been 








completed, name of the company will in future be “ ‘I'wiss 
Electric ' ion, Limited,” the head office remaining gt 
62-63, Queen-street, E.C. 4, 





Women’s Enctneerine Socrery.—aAt the first annual general 
meeting of the Women’s Engineering Society (Incorporated 
1920), held recently at the Society’s headquarters, 46, Dover. 
street, Piccadilly, W., the Hon. Lady Parsons presiding, dele. 
gates were present from the chief industrial centres of the 
country. Lady Parsons, in welcoming the delegates, spoke of 
the aims and objects of the Society, reminding her hearers that 
women had really worked in connection with engineering for a 
great number of years. But it was during the war that they got 
their chance. Wassas felt inclined to grumble at having to 
leave this work, but they must remember that they came in 
with too great a rush for such an arrangement to be permanent. 
Women had to struggle for thirty or forty years before they 
were admitted to.the medical profession, and in order to gain 
their objects with regard to the engineering profession, they 
must exercise a little patience and continue their struggle. Of 
course, they were up against very big barriers. Most of the 
skilled trades unions were not willing te admit women at present. 
Their point of view could perhaps well be understood, as the 
question of unemployment was so overwhelmingly real to them, 
but women should take possession of every advantage to push 
forward the claims of their Society, and, above all, get themselves 
trained. . The meeting then proceeded with the election of 
officers. Miss Rachel M. Parsons was elected as President, Miss 
Selby as hon. secretary, and Lady Parsons as treasurer. A 
strong Council was also elected. 

Tue British Encrveers’ Assocration.—We have received 
& copy of the “Proceedings” of the eighth annual general 
meeting of the British Engi ’ Association. In his report to 
the meeting the director, Mr. D. A. Bremner, stated that one 
of the most important funetions of the Association was to hold 
a watching brief for the engineering industry, and as occasion 
arose to take appropriate action to safeguard its interests. In 
this tion, the Association had taken action regarding 
import, ex and Gg ey ok ge taxation, trans- 
portation, coal supply, fuel oil, petrol, standard forms of con- 
tract, and Board of Trade statistics. In these matters the 
Association had in some instances acted alone, and in others 
in conjunction with the Federation of British Industries and 
other o isations. Considerable attention had also been given 
to developing the utility of the Association’s trade inquiry, 
inspection and information bureau. The staff of that depart- 
ment was now able to deal with communications in eight foreign 
languages. The Association during the year covered by Mr. 
Bremner’s report has had two special commissioners at work in 
South America, namely, Mr. Sanderson in Brazil and Captein 
Hird in Chile, Peru and Bolivia. In course of some remarks 
following Mr. Bremner’s report, the President of the Associa- 
tion, Colonel O. C. Armstrong, D.S.O., called. attention to the 
serious impost involved in the new corporation tax and moved 
a resolution of protest against the excess profits duty. 

Tue Nationat Puysicat Lasoratory.—On Friday, May 
28th, Sir Joseph Petavel entertained a party of ladies and 
gentlemen to tea in the charming grounds of Bushey House, 
and gave them ‘an opportunity of —- the Laboratory. 
The Aerodynamics and Engineering Departments were the 
only ones officially open to the visitors, but as a matter of fact, 
with their usual courtesy, the members of the staff were quite 
willing to show anything else, and the Tank was a centre of 
attraction. It is not our purpose to describe the plant that was 
inspected, of which the greater part is familiar, but we may 
mention that in the aerodynamic section an experiment that 
attracted attention was one that showed the auto-rotation of a 
stalled aeroplane. The model was set in the wind channel at 
a large incidence, and constrained to rotate about a horizontal 
axis through the centre of gravity. Rotation took place in 
either direction indifferently, depending upon the original dis- 
turbance and continued at a constant speed. The experiment 
illustrated the main characteristics of a spinning nose dive. 
Amongst miscellaneous details, an apparatus for measuring 
the movement of the Quay Wall of the Tower of London was 
closely ins) , and many of the visitors tested the quickness 
of response of the hand to the eye in a little Attwood machine 
in which the falling weight fell past an aperture in a dark screen 
and the observer recorded the movement of its passage by 
pressing a delicate bell push. 

Mrverat Resources of Great Brirain.—The Ministry of 
Agriculture and Fisheries has given notice of the publication 
of a second edition of the sixth volume of the special reports 
on the Mineral Resources of Grpat Britain, which have been 
prepared by the Director of the Geological Survey in response 
to numerous inquiries that have arisen through the conditions 
brought about by the late war. This edition is in the main 
a reprint of the first edition. The greater part of the volume is 
concerned with the sources of ganister and silica rocks used in 
the manufacture of silica bricks, or suitable for that purpose. 
The occurrences of these rocks are described in detail, and an 
account is given of their geological relationships, with brief 
notes on their petrological characters and the methods employed 
in their treatment for the market. The quarries and mines are 
described under the names of the firms operating them, arranged 
according to counties or grouped in districts, of which the 
following are the more important :—Yorkshire ; the country 
around Durham, including North Cleveland; Derbyshire : 

of Cheshire’ and North Staffordshire; Lancashire ; 
mberland ; ‘certain Midland counties; North and South 
Wales ; and Scotland. In chapter 12 the sands and.clays whic): 
are found in pockets in the Peak district are described. Chapter 
13 deals briefly with the sands employed for open-hearth stee! 
furnaces. Chapter 14 is devoted to an account of the distribution 
and characters of dolomitic rocks available for the manufacture 
of basic steel. Copies ot the publication may be obtained 
through any bookseller fromthe Director-General, Ordnance 











Survey Office, Southampton. 
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French Engineering’ Notes. 
(From our Correspondent in Paris.) 


Improved Prospects. : 


THERE are many elements contributing to gi 
greater stability to the situation and to promote more 
confidence. in the industrial future. . The idea that the 
country could only be saved by hard work and by, develop- 
ing ips Sab P to have little chance of being carried 
into effect so long as labour was paralysing industry and 
the general disorganisation rendered it difficult to produce 
sufficient even for home’ needs. ‘Thé disastrous results 
of the labour agitation are so obvious that the majority 
of the men have come to see the futility of strikes, which 
can bring them no personal advantage, and the collapse 
of the strikes has certainly weakened the position of the 
unions, which have found their ranks seitly 2 depleted by 
the withdrawal of thousands of bers who refused to 
follow the leaders in an agitation for other than professional 
aims.. At the same time a large section of the men is 
creating @ counter movement in favour of stimulating 
production, for which purpose one of the provincial labour 
groups has protested. against the application of the eight 
hours’ day, and proclaims its right to work ten hours if 
it be found n to do so in the interests of the country. 
While this movement is not likely to become general, 
it shows that many men have come round to a sarer 
view of the situation. The relief occasioned by the 
simmering down of the labour agitation has been further 
emphasised by the sudden drop in the exchange rate, as 
well as by the fall in prices of certain commodities and 
raw materials, which have. awakened hopes of the con- 
ditions being so far improved as to permit of a more 
active development of the export trade. There is, however, 
as yet no indication of a fall in the prices of metallurgical 
products. In many cases they continue to advance, but 
as this is attributed largely to the railway deficiences 
there is no reason why this factor in high prices should 
not be eliminated, for the railway services are being 
steadily improved, and there is far less trouble in procuring 
wagons than formerly. Even during the strike the railway 
on managed to maintain the greater part of the 
g traffi 





Cc. 


German Trade. 


The difficulty of doing business with Great 
Britain and the United States on account of the exchange 
rate has compelled: French manufacturers to turn to 
Germany for much of their requirements, but so far 
comparatively little has been done between the ‘two 
countries, the chief obstacle being the German policy of 
putting up export prices on a level with those ruling in 
other countries. evertheless the Germans seem to: be 
of the opinion that the French cannot do without them, 
and the economical conference now being held between re- 
presentatives of both countries is laying the basis of a.com- 
mercial programme which is likely to result in considerable 
commercial activity in the early future. This programme 
provides for an interchange of products of which each 
country is mostly in need. Germany, for instance, 

romises to send more coal in exchange for iron ore from 

rance, and arrangements are also proposed for the active 
importation of German machines. The conditions appear 
favourable to German manufacturers, who may find them- 
selves in a better position on the French market than the 
British and Americans, unless, meanwhile, similar com- 
mercial arrangements shall have been made with Britain 
and the United States. The German. situation is also 
likely to be improved by the conditions under which 
they hope to carry out the reconstruction work in the 
devastated districts. The Germans have all along objected 
to contracts being given out by the French Government, 
as they claimed that they weré entitled to supply any 
material, machinery and plant in their own. way and 
profit from the cheaper conditions of manufacture in 
their own country. It is, of course, quite impossible for 
the Germans to supply everything, but there is reason for 
believing that they will be permitted to import into 
France a considerable proportion of what may be needed 
for reconstruction work on condition of sufficient contracts 
being given out to French firms. The participation of 
British firms in the reconstruction work will therefore 
depend upon what they can do in competition with the 
Germans, or upon the carrying out of some financial scheme 
which will entitle them to a share of the business. On the 
other side of the Atlantic financial groups are said to be 
preparing schemes for favouring American participation. 
Developing Exports. 

The existence of associations for encouragin: 
the export trade affords proof of the importance atiaced 
to this question, which is, in reality, the leading factor 
in the country’s economical recovery. associations 
aim at the collaboration of British and American com- 
mercial and financial groups, and during the past week 
meetings have been held with a view of giving a more 
practical character to this collaboration. What the French 
are looking for mainly is financial aid in exchange for 
commercial advantages. Without this aid the conditions 
under which France can do business with foreign countries 
is necessarily restricted, but despite the difficulties 
occasioned by the high cost of imported goods, the pro- 
hibitions and the disabilities under which French manu- 
facturers labour as regards raw material, the situation, 
so far as concerns foreign trade, is steadily improving. 
During the first four months of the year the estimated 
value of imports was 10,654 million frances, ting 
an increase of 1736 million francs as Sonipared with the 
similar period of 1919. On ‘the other hand, the exports 
advanced from 1606 million francs to 4760 million francs, 
an increase of 3154 million francs, and as the exports 
have been growing. more rapidly than thd imports for 
several months past: at. a continuous rate of progression, 
the future may be obviously regarded as encouraging. 
It is to be remarked, ‘also, that the improvement has 
taken place under conditions distinctly unfavourable to 
those who manufacture for export, and as everything tends 
towards the situation becoming in time gradually normal, it 
iseertain that the French foreign. business will grow enor- 
mously in the future, on condition of France receiving close 
financial and commercial co-operation from other countries. 
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STEAM GENERATORS. 


142,046. November 19th, 1919.—Warenr-ruser Borters, H. L. 
Williams, 38, Greenvale-toad, Eltham, Kent. 

Accorptnc to this invention, ina water-tube steam generator 
there'is combined a plurality #f inclined straight water tubes 
headers of V, W, or continuous serrated or sinuous shape, 
disposed at the front and. rear_of, the generator, to which the 
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inclined water tubes are connected in groups—and a plurality 
of uptake and downtake tubes, each header being connected at 
its highest points by uptake or downtake tubes mdependent of 
those of the other headers, to a common steam and water drum 
or to steam and water drums,—A pril 29th, 1920. 


TRANSMISSION OF POWER. 


142,032. October 24th, 1919.—Doc Crurones, E. J. Wade, 
5, St. Ann’s-terrace, St. John’s Wood, London, and G. W. 
Jacobs, 15, Elm-road, Purley, Surrey. 

In order to facilitate the engagement of dog clutches or the 
toothed wheels of gear-changing mechanisms, the inventors 
make some of the jaws or teeth, as the case may be, of greater 
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axial.length than the remainder: In this way opportunity is 
given for the engagement of the two parts even when they are 
rotating at different speeds. Fig. 1 shows the scheme for a dog 
clutch, while Fig. 2 represents a eed of change-speed gear wheels 
designed according to the specification.— April 29th, 1920. 


STEAM ENGINES. 


142,047. November 20th, 1919.—Governor Gear, W. Walker. 
Glencoe, Ainsworth, near Bolton. 
This mechanism _appears to be an adaptation of the relay or 
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servomotor principle to. the governing of steam engines. The 
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‘The operating piston D and éoritrél valve E are also joined to the 
fos. lever, while the thot ave is operated oe the rocking 
lever F. torth ge he ne moe eae wat No say. The 
principal claim is worded as ‘follows :— controlfin r 
of the kind described’ for es comipt inf porkbbiolioat 6 
» & piston, and a er relatively movable and one 


irectly connected to the throttle valve, a slide valve to admit 
an Lome. fluid to the Be toured , and an operative connection 
between slide valve the governor ising a first lever 
connected to the slide valve and pivoted on the centre line of the 
piston, a second lever to said first lever by a link and 
mounted on a shaft operatively connected to the governor, for 
example, by a forked lever to said shaft and connected 
to a sleeve operated by the governor.” —April 29th, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


141,812. January 2lst, 1919.—Etecrricatty Heatep TyPs- 
CASTING Macuine Crucisizs, W. J. Mellersh-Jackson, 


28, J x 

The crucible described in this specification has a body A in 
which the metal is melted, and a spout having a throat B and 
a mouth ©, through which the molten metal is forced to the 
mould of the typecasting machine. The metal is forced through 
the spout at the proper intervals and in the ee amounts by 
a plunger which is reciprocated in a pump w . The crucible 
body is enclosed in a metal easing E, which is packed with suit- 
able heat insulating material F and closed by a heat insulated 
cover G. Partially encircling the crucible pump well D are 
itioned two ar d electric heaters H and K which project 
into the body of the crucible from the top. These heaters are 
constructed of insulated resistance ribbons enclosed in steel 
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shells and are immersed in and impart heat directly to the 
metal to be melted. The heaters heat and melt the metal from 
the top downward. In starting the crucible from a cold condition, 
the metal toward the top being the first to. melt, expansion is 
unrestricted. In order to keep the metal at the desired tempera- 
ture as it passes through the ut a curved armoured electric 
heater L is clamped to the outside lower walls of the throat and 
mouth of the spout, anda curved armoured heater M is clamped 
to the outside upper wall of the mouth of the spout. A bulb N 
containing is connected by a tube P to a device—not 
shown—for controlling the flow of current to the heaters. With 
an arrangement of heaters as described it is claimed that the 
typecasting metal is efficiently melted, the danger of cracking 
or otherwise injuring the crucible is lessened, and loss of heat by 
radiation from the coraparatively small stream of metal flowing 
through the spout is redueed.—A pril 21st, 1920. 


142,012. August 30th, 1919.—Corge.maxine Macuines, A. W. 
Brayshay, 27, Grays-road, Stockton-on-Tees. 

In this machine the core bar A can be rotated in either direc- 
tion while the roller B, which govérns the thickness of loam put 
on the core, turns counter clockwise and the feed roller C clock- 
wise. The supply of loam is provided by the ram D. In opera- 
tion the core ior A is placed in position and washed or daubed 
over with a solution of clay and water. The core bar and former B 
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are adjusted according to the thickness of loam to be deposited 
on the core bar, and are then slowly rotated in opposite directions, 
the core bar in clockwise direction and the former in a counter 
clockwise direction ; the feed roller is also rotated in a clockwise 
direction. When the core bar is covered with loam to a sufficient 
depth its direction of rotation is reversed and its speed suitably 
modified, with the result that the former now removes the surplus 
loam, leaving the core with a smooth even surface of uniform 
thickness.— April 29th, 1920. 


TRANSFORMERS. 


141,946. May 28th, 1919.—Ornm-rImmerseD WATER-COOLED 
Extecrrio TRANsFoRMERS, W. Lulofs, Lairessestraat, 108, 
Amsterdam, Holland, and Ferranti, Limited, of Hollinwood. 
This invention relates to oil-immersed water-cooled electric 





lever A is connected with the governor, arranged on the|crank 





shaft, and is connected by the link B with the floating lever C. 


transformers, arid has for its object to provide a system which 
eliminates the possibility of leakage of the cooling medium into 
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the dielectric. A water tank A is fitted to the transformer tank 
P, and is connected to the water supply E a valve R 
actuated by a float D so adjusted that when the water rises.to a 
pendeternned level below the normal level of oil in the trans- 
jormer tank, the float valve shuts off the supply. By this means 
the water ure is always kept below that of the oil. An over- 
flow pipe G is fitted to the water tank at a level just above the 
normal level of the water therein, as determined by the float 
valve, Circulation of cooling water through the ing pipe S 
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8 effected by the syphon action of this pipe, the outlet to the 
pipe being situated at a lower level than the inlet. Should a leak 
occur in the cooling coil S oil will enter the latter owing to the 
pressure of water inside the coil being less than that due to the 
— pressure and the head of oil external to the coil, 
and after a time sufficient oil is drawn from the tank to uncover 
the leak and the air entering the water tube breaks the syphon 
and water ceases to flow, thus incidentally providing an indica- 
tion of the condition of the cooling pipe.—A pril 29th, 1920, 


SWITCHGEAR. 


141,849. February 26th, 1919.—Eztecrric Locxovur 
Swircurs, Allen West and Co., Limited, Lewes-road, 
Brighton, Sussex, V. Breeze, 13, Florence-road, Brighton, 
and R. P. Bossom, 18, Hollingbury Park-avenue, Brighton. 

This invention relates to electric lockout switches and has 

reférence to switches having a lock coil iated with a 

resistance of a material having a different temperature coefficient 


so arranged that as the coil having the comparatively high tem- 
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introducing a resistance into the main oscillating circuit, thi 
resistance having such a positive temperature coefficient that 
the oseitlating energy’ when “ into existence faises the 
resistance of the circuit to such an extent as to inhibit the oscilla. 
tions. The filament and grid of, a thermionic valve A are con- 
nected by an inductance B shunted by a tuning condenser C, 
The filament igs further connected to a second inductance D, 
which is inductively coupled to the reaction coil B and shunted 
by a condenser E and incandescent lamp F in series. The other 
end of the inductance D which constitutes the main oscillating 
inductance is connected to the tive pole. of ‘a bat the 
itive pole of which is connected to the valve anode. It has 
found in practice that if the mutual inductance between the 
reaction coil and the main oscillating inductance be sufficiently 
great the lamp will glow. contin Ven hf 4nutual induction 
is reduced until the lamp jtist ceases to glow it will be found that 
a small disturbance from outside, mpaeesiated by the cireuits, 
will cause the lamp to, glow, and when the disturbance 
on the lamp will tomaticall h itself.—April 29th, 





MINES AND METALS. 


141,766. October 29th, 1918.—Etecrrotysine A SoLUTION oF 
4 Nicxet Satur, C. Heberlein, 15, Western-gardens, Ealing, 


’ ‘London. } 

In several processes for extracting nickel there is produced a 
solution of a nickel salt, generally nickel sul A ioe which it 
is required to di it nickeb electrolytically using insoluble 
anodes ; it has hitherto been possible commercially to con- 
tinue the deposition of the nickel after a comparatively small 
fraction of that present in solu’ has been deposited, because 
of the accumulation of free acid the electrolyte. With 2 per 
cent, free acid, for instance, and 4 current of density of 10 ampéres 
per square foot the current efficiency is already reduced to 
21 per cent. The present invention ‘provides a continuous 
eyclic process for the electrolytic production of nickel using 
insolub des and an ecc ical current density, without the 
necessity of concentrating the electrolyte.. The process consists 
in Fa | ing, nickel from ore or matte by means of an acid of suit. 
ahlcatumame until an acid liquorof notmore than 2 percent. acidity 
is obtained, pes are acid liquor as catholyte and circulating 
it through the cathode compartments of a number of electrolytic 
vats in serial order and using as anolyte nickel salt solution which 
is caused to circulate through the anode compartments of the 
vats in serial order, the circulation of the catholyte and anolyte 
being continuéd until the acidity of the ariolyte has reached a 
degree suitable for dissolving nickel from fresh ore or matte, 
whereupon the anolyte is withdrawn wholly or in to be used 
for preparing fresh nickel salt solution, whilst the catholyte is 
returned into the catholyte circulation, in admixture with fresh 
nickel salt solution, so as to obtain an acid catholyte liquor of 
not more than 2 per cent. acidity. By this process it is 
laimed that the deposition of nickel can be continued if 








perature coefficient heats up, the current in the lockout coil 
diminishes until a point is reached at which the lockout switch 
closes. The specification describes a particular construction 
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of this type of switch, involving that the lockout coil itself is ot 
iron or some material having a high positive temperature coeffi- 
cient and has a resistance of material having a low temperature 
coefficient shunted across it. The effect is that, with a given 
number of turns, when the current is first switched on to the 
lockout coil A it locks the contactor out, but as the coil gets hot, 
owing to its high temperature coefficient, its resistance increases, 
less current passes through the coil and more through the shunt 
B, until a point is reached at which, owing to the reduetion in 
ampére turns on the lockout coil, due to its resist increasing 
7 =e the contact closes. C is the holding coil—April 
th, 1920. 





TELEGRAPHS AND TELEPHONES. 


as shown in the 


desired until, for instance, in a liquor containing originally 
10 per cent. of nickel, the free sulphuric acid amounts to 15 per 
cent. Inasmuch as a liquor containing 10 per cent. of sulphuric 
acid suffices for extracting nickel from a further portion of the 
material under treatment, suitable liquor can be obtained for a 
eyclic process without concentration and at the same time to 
economise in power and electrolytic plant. The specification 
includes a description with drawings of an apparatus suitable for 
carrying out the process.—A pril 29th, 1920. 


MISCELLANEOUS. 


142,021. 16th, 1919.—Covers ror ResIsTING 
Fror Pressure, Davey, Paxman and Co., Limited, 
Standard Ironworks, Colchester, and R. L. K. Hazell, 55, 
Oxford-gardens, Kensington, London. ; ; 

This device has been designed for the purpose of fixing covers 

on cylinders, containing fluid;under pressure, in such a manner 

that the cover7is readil ly removed and . Both the 
cylinder and cover are provided with flanges with tapered faces 
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section. A strap,.in two parts, is 





141,900. April 15th, 1919.—THermionio Retay VAatves, 
R. Whiddington, The University, 

It is known that it is possible so to the circuits 
attached to a three-electrode valve that when the oscillations 
proper to the circuit constants are on the point of being produced 
only a very slight electrical or magnetic disturbance is required 


N2 141,900 


— 








arranged to embrace the flanges, and by being drawn together 
on the tapered faces, to force the cover on to the cylinder. The 
two halves of the strap are drawn together by means of a right 
and left-hand screw, while brackets and guides on the cylinder 
— poo ie in place when it is in the open position.—April 








Tae InstirvTion or MercuanicaL ENGINEERS: APPOINT- 
MENT OF SECRETARY.—The Council..of the Institution of 
Mechanical Engineers announces with regret that Mr, Edgar 
Worthington has found” it necessary, owing to ill-health, to 
resign the secretaryship of the Institution, after acting in that 
capacity for twenty-two years. In these circumstances the 
Council will be pre; to receive applications for the-vacant 
ition from s Of the Institution and others, to be sent 
in not later than: July Ist. A candidate should be an engineer 
over thirty-five yeats of age, whe has received a full scientific and 

ctical traini He must produce evidence of a wide and 
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to bring them into being. In this connection it has hitherto been 
necessary, however, to arrange an electro-mechanical device to 
restore the circuit to its original quiescent and receptive state 
when the disturbing signal isremoved. The object of this inven- 
tion is to provide an arrangement, based on the electrical 











000 
bs 
1 Ri 


varied experience, especially in mechanical engineering, iricluding | 
experience. in sdininistrahave work. Knowledge of at least 
one foreign language is very desirable. He should send full 
particulars of his qualifications and experience—addressed to 
the President of the Institution of Mechanical Engineers, and 
marked outside with the word “ Secretaryship "—together 
with the names of not less than two i of standing in the 








profession—not being members of the Council of the Institution | of the Ministry of He: 
—who can speak with authority as to his qualifications and | of the Urban District C 


Jong 4, 1920 








* 


Forthcoming, Ragagements, 





TO-DAY. 
Roya Segeercreanss or Ganar_ Barrant.—Albematls.street, 
Piccadilly, W,.}..,Discourae: “ Science ‘oetry,” by Sj 
Ronald Ross, 9 p.m. ~~ 


TO-DAY anp'SATURDAY, JUNE 65ru. 


Sourn-Eastern Union oF Sorentiric Socteties.—Town 
py crn at Twenty-fifth annual congress 9.30 a.m,, 
each day. 


SATURDAY, JUNE 57x. 


InstiroTs OF Mrntne AND MECHANICAL ENGINEERS.—Wood 
Memorial Hall, Newcastle-on-Tyne. The following paper will 
be, open for discussion ;-—-‘‘ Stone-dusting in Collieries,”’ by Mr, 
L,.G. Hill. The following paper will be read or taken as read ; 
—'' A Few Notes on Coal-dust Experiments,” by Mr. R. W, 
Anderson. A Hulley eas | machine will exhibited, 
described and demonstrated b essrs. Waters Brothers. A 
Williams-Janney variable s electro-hydraulic gear will be 


exhibited, described and demonstrated by Vickers 
Limited, 2.15 p.mi 
InstrrvTrIon or British Founprymen: LANoasnine, 


Brancu.—Visit to the works of Linotype and Machinery, 
Limited, Broadheath, Manchester. Meet at works gate. 3 p.m. 


MONDAY, JUNE 7ru, 

Royat Society. or Arts.—John-street, Adelphi, W.C. 2, 
“ Aluminiam, and its Alloys,” by Dr. Walter Rosenhain, 
Lecture III, 8 p.m. 

Royat Instrrotiow' or Gaeat Brirarn.—Albemarle-street, 
Pieeadilly, W. 1. General :neeting. 5 p.m. 


TUESDAY, JUNE 8ra. 


InstrruTion oF LocomotiyE Enariyerrs,—Visit to Gorton 
works of the Great Central Railway. Train leaves Manchester, 
London-road Station, 2,17 p.m. 


WEDNESDAY, JUNE 9ru. 


InstiruTIon or ExtecrricaL ENcINerrs: Wrretess Sec. 
tTronaL Meetino.—Institution of Mechanical Engi 8, Storey’s 
Gate, St. James’ Park, 8.W. 1. “* High-frequency Machines,” 
by M. Marius Latour. 6 p.m. 

Tae Srr Jonnw Cass Trornroat Instrrure.—Jewry-street, 
Aldgate, E.C. 3. Lecture, “ Factors in the Froth-flotation of 
Minerals,’’ by Mr. H. Livingstone Sulman. Lecture II. 5.30 
p-m. 





THURSDAY, JUNE 10rn. 


Tae Instircote or Merars.—Institution of Mechanical 
Engineers, tt ie St. James’ Park, 8.W. 1. Annual 
May Lecture, * Recent Progress in Thermo-electricity,” 
by rC. A. F. Benedicks. $ p.m. 

Ixstrrution or Mtxtna ENotnerrs.—Rooms of Geological 
Society, Burlington House, Ficcadilly, W. 1. General meeting. 
1? ain. 

Tre Instrrvrion oF Mrxtna Encrneers.—Connaueht Roors, 
Great Queen-street, Kingsway, W.C.2. Institution dinaer. 
7 p.m. 

FRIDAY, JUNE lira. 
InstrrvTion oF EvecrricaAL Enarngegers: Scorrisn Centre. 


—Summer outing. Visit to power-house of British Aluminium 
Company, Limited, at Kinlochleven, Argyllshire, 


FRIDAY to MONDAY, JUNE lirn ro 1lérua. 


Ketontgy Association oF EnciIngrers.—Newcastle-on- 
Tyue.—Excursion. Leave Keighley 4.15 p.m. train Friday, 


SATURDAY, JUNE 12rs. 


Ivstrrotion oF Muwicrran AND County ENGINEERs > 
District.—Town Hall, Newbury. Assemble Town 
Hall, 11 a.m. + Inspect housing site and houses under construc- 
tion by direct labour, including workshops, machinery, concrete 
moulding, &c. In the afternoon, at 2.30 p.m., members will 
assemble in Town Hall for discussion of paper by Mr. 8S. J. L. 
Vincent, boro surveyor, Newbury. It is hoped that this 
discussion will bring out all points for and against the carrying 
out of housing schemes by direct labour. 


TUESDAY, JUNE 22np. 
Royrat AgeronavTicat Socrery.—Central Hall, Westminster, 
8.W. 1. Wilbur Wright Lecture, “ Naval Architecture in 
Aeronautics,’ by Commander Hunsaker. 8 p.m. 

FRIDAY, JUNE 25rz. 
InstITUTE oF TRANSPORT.-—Royal Automobile Club. Dinner. 








Tse Wirsvur Wriest Lecrurz.—Members of the Royal 
Aeronautical Society desiring to attend themselves and take 
friends to the Wilbur Wright lecture are requested to make 
application to the secretary for reserved seats, which will be 
allotted in the order of application. The lecture will commence 
at 8.30 p.m. at the Central Hall, Westminster, on Tuesday, 
June 22nd, the title selected by Commander Hunsaker being 
“‘ Naval Architecture in Aer tics.” - 

THE AssociaTION oF ConsuLTING EnorNeERs.—The annual 
dinner of the Association of Consulting Engineers was held at 
the Connaught Rooms, in Great Queen-street, on Friday, the 
the 28thult. It was as successful a gathering as—if not, indeed, 
more so than—either of the ng gat erings. We have 
become accustomed to hear good speeches at the di of this 
most hospitable - iation, which delights to invite numerous 
guests to its table; nor were we disappointed on the present 
occasion. The first toast, that of the Association itself, was most 
eloquently proposed by Mr. W. B. Clode, K.C., who had had 
in the past. what had evidently been, to him, the considerable 
pleasure of cross-examining in the witness-box many of the 
engineers who were present. After an gre reply, the 
chairman, Mr. H. J. Rofe—who is also the chairman of the 
Committee ofthe Association—gave the toast of ‘‘ The Engi- 
neering Institutions,’ which was replied to by Capt. H. Riall 
Sankey, the president of the Institution of Mechanical Engineers, 
and Mr, Roger. T. Smith, the ident of the Institution of 
Electrical Engineers... The ‘‘ Future of British Industries ” 
was next proposed. by Mr. G. Midgley Taylor, who has the 








great gift of being able to make a good speech on 
almost any subject. It was responded to by Viscount 
Cowdray’ and Mr Liewellyn B.° Atkinson, both of whom 


made excellent speeches; and both of: them dealing in ‘large 
measure with labour matters. '‘The health of ‘‘ The Guests” 
was next,.put forward in a witty rpereh by Mr. Sidney R. 
Lowcock, and replied: to by Sir_F. J. Willis, Assistant Secretary 
h, and Mr, Arthur J. Lees, the wig 

ncils A iation.. Finally the ao 





‘capacity. The selected candidate will be required to take up | of the ‘ Association's ‘Honorary Officers” was proposed 
is 


Mr. ‘H. W: Couzens, and Mr, A. H. Dykes, the 





the duties of the office in October next. 





£1250, per annum. , ; 


The salary offered replied to b 
a hon. secretary;‘and Mr. FE. Wright, the hon. solicitor. 
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PUBLIC NOTICES PUBLIC NOTICES 
fis Assistant Engineer Re- G. R. 
D b me G yi 
of the STRAITS SETTLEMENTS for thee Che Engineer coereine ae 
nt, with pF rach ty ee sone. “Gelary 400 BY pinection wd THE DISPOSAL BOARD 

dollars per ng by annual i PLANT AND MACHINERY SECTION). 


of 25 
ro ts vancemen 

bo — cent. is at present payable. 
value of the dollar is at present fixed b 
me at at 2s. =. Fiee passages vided. ” Candidates, 


in writt 
iD LONIES. “ Millbank, London, S.W. giving 
and brief dataile of experience and a uote M/Rtrafta 
9665. ndidates must have served. in 
of His Siajesty’s Forees during the tate wee war, cai 
satisfactory reasons for not having done so can be 
furnished, 5542 
Aros Engineer Re- 
PRED by -. ene 
THE G MBIA the PUBLIC 
WORKS DEPARTMENT. > "tor two tours 
each of 12 months’ eavie’.. with possible permanency. 
Selary £480- Free single quarters and 
firs' 7 Cll enh Liberal leave in England = —_ 
salar: Vv cumneces, age 5k. who have g 
orncll roads, buildings, and other 
pubite ranks pad ye gi ore geet ie de details of a8 oan id 
apply at once ¥, ving br 
crnerienen, #0 CROWN .AG FOR THE 
COLONIES, 4. 
M Gambis 0873. 
some branch of His Majesty’s Forces during the 
war, unless satisfactory reasons for not having done so 
furnished. 5627 


can be 
A ssistant Engineers Re- 
TTRE for en SECCONDEE 
KUM. RAILWAY RECONSTRUCTION 
by the SGOLD COAST GOVERNMENT for 
two tours om of twelve months’ service, “—_ possible 
ae a year. Free q or a 
10s. per month a, ‘Yieu thereof. 
7 iltberat leave in England on full 
er i. Bao who have had 
previous ruction, should 
apply at pod in writing. Ar Sriet details of expe- 
rience and to the CROWN AGENTS FOR THE 
OL a Millbank, London, 8.W. 1, 








quoting 
some 


M/G.C. 9475. ‘Candidates must have served in 
branch H.M. Forces during the late war, unless 
sath reasons for not ving done so can be 
furnished, 5626 





Order of the Secretary | 


eA By OF at FOR INDIA IN 


UNCIL. 
INDIAN PUBLIC WORKS DEPART- 
nana: & SECOND ASSISTANT SUPERIN- 
for Central Canal Works, Amritsar, 


th 


t be 
shop . the Stas a ot a 
md the passing of work through 
shops in quantities according to the latest methods. 
The testing of materials cand some knowledge of elec- 











tricity are 

Age 28 to 32 y: 

Candidates amg have had a thorough general 
education, and preference will be given to those big 
technical ed 
associate p of the Institution of Civil Engi. 


peers, 
Terms: A five years’ engacement in the first 
instance, to be extended. if as by the Govern 
ment, and first-class India. Salary: 
G Rs. 725 to 1025 ee mon’ 
according to and qualifications, rising by annual 
increments to Re. 925 and 5 per calen mon 
The rupee now (28th May, 1920) 1 is worth 2s. 14d.. 
exchange be given as to the rate of 


of. lication, giving full pactenincs of 
a. trai (both and 


ning 
en about be_sent to the. Con- 
sulting Eestiwe to his office, Messrs. get 


TRITTON, 12, -street, 
Westminster, S.W.1. not later than 26th June, 1920. 
Copies of testimonials certifica’ of 
character and ability should be enclosed. 
testimonials not be sent, but ba gg 
i if the te is selected for interview. 
e sélected candidate will only_ be enpolated “after 


appli 


PRINCIPAL. CONTENTS OF THIS ISSUE. 


A New Historical Society. 


Changes of Ideas Concerning Heat 
Engineering—No. I]. 


Developments in Turbine Propulsion. 


Sheet Metal Working Machines. 











Short Histories of Famous Firms (No. V.). 


Locomotive Foot-Plate Experiences—No. II. 


Craft for American River Service. 


A Large Floating Pile Driver. 





For Sale by Public Tender, 
ADMIRALTY OIL: FUEL 


INSTALLATION, 
Erected at South Quay, — Harbour, Blyth 
berland. consisting of FOUR STEEL OIL 


Northumber 

TANKS, each 30ft. long by_9ft. diameter, with Jength 

of 7in, W.I. Pipe Line. Purchasers will require to 
te 


R, Plant and 
LE. 


D Board, 

oss E: mbenkment Buildings, London, W.C.2. 
Tenders close on 11th June. 

NOTE.—For particulars of other Government 
property for sale, see “* US,"" price 3d. at all 
bookstalis, 4 by quarterly subscription of 2. post 
- in the United Kingdom, payable in advance to 
the Director "of Publicity, Ministry of Munitions, 
Whitehall- place, London, S.W. 1. . 5358 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
PLATEN PRINTING PRESSES. 


The Proprietorsof British Letters 
Patent. No. 14,036 of .1911_ are DESIROUS of 
SELLING this PATENT or LICENSING 
manufacturers to work under it. It 

matic paper-feeding device in which the printing 
stroke of the platen is automatically stopped if a 
sheet of paper has not been fed into the printing 


position 
Aédsens:: BOULT, WADE and ee 
Chartered Patent Agen 
5506 1j1 and 112. Hetton-garden, "Lehi. E.C. 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
TOOL MANUFACTURE. 
TheP: Proprietorsof British Letters 

ATENT No. 105,059 are PREPARED to 
SELL the PATENT or to LICENSE British manu- 
facturers to work under it. It relates to the manu- 
facture of steel tools for machinery and cutting iron. 
&c., and consists in casting the tools in cold metallic 


moulds. 
Address : BOULT, WADE and TENNANT. 


111 and 112, Hatton-garden, 
5557 
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Schoolmaster Branch (including 
ae Course) are entitled 


to receive 


rations, e compensa- 

bie F a strict. medical examination by the Medical | tion in leu ciamentine at ade A £140 oma annum). 

Board, India Office. Also te outfit allowances of £20 on meaty, at end 
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PUBLIC NOTICES 





Gg. R. 


MINISTRY OF MUNITION: 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 


OIL FUEL 
INSTALLATION. 


TENDERS are INVITED for the followi 
TY OIL FUEL INSTALLATION, ‘wanted 
adjacent Alexandra Dock, H 


in 1916, on ull, 
known as Hedon-road ieee consisting of 
STEEL TANK, 80ft. dia. by 30ft. » with C.1. 
pipe lines, from 5in. to 15in. dia., run or 
along the t land and jetty. The p-house, 


for a term ae ee 
25 but the 

jetty will reauire to be removed. ‘ 

Tender forms obtained, from an CON- 

be ayer jon of Diposl 


whieh run 2 
view and 





5 


y for Sale, see “‘ SURPLUS,” price 3d. 
een Fon ay 
Director of Publicity, Ministry of tions, poe 

5 


hali-place, London, 5.W. 1, 





Gq. R. 
LNISTRY OF MUNITIO: 


NS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fo Sale by Tender, 
PRINTING PLANT 


AT H.M. FACTORY, 
QUEENSFERRY, CHESHIRE, 


P Comprising :— 
BRASS RU CASES. COMPOSING FRAMES. 
FRENCH, STEEL INTERLOCKING and TUNG- 


26In. GUILLOTINE CUTTING MACHINE. 
~e ASSORTMENT GARLAND ORNA- 
TEN. Demy Size, Model ‘‘ B.’’ by en and 


toencoms or Colour Printing, &c. 
ae Sie ING STONE and 
55in. iy asin. 
) TYPE, v: 






‘arious. 
on and Co. filled TUNGSTEN 


acne and stamped en 
E. EXCELSIOR PLATEN. 
. with Flyers. 


PRE 
le 2, rising 1-254 ems to 


¢, Detaled Darticulars, permit .to view ang Tender 
can_ be-~ Co ge on application to the CON- 
TROLLER, LS A Fr aaa Section, DB LE, 


ts 
™ Glosing date for "Tenders. ist JULY. 1920 
NOTE.—For particulars of other Government Pro- 
rty oe. Sale. see ‘“‘ SURPLUS,” price 3d., at all 
or by quarterly subscription of ‘2s, post 
Ditee in the United Kingdom, payable in advance to the 





of Publicity. Ministry of Munitions, White- 
. London, 8.W. 1, 5539 


aT 





onion, E.C. 1. 

PATENTS AND DESIGNS ACTS, 1907 and 1919. 
MACHINES FOR LOADING MATERIALS. 
The: Proprietorsof British Letters 


Patent No..100,357 are PREPARED to SELL 
the PATENT o: to LICENSE British manufacturers 
to work under it. 

Tt relates to power loading machines, and comprises 
means for os conveying and depositing 
cranularc ma 

Address : BOULT; Np aa and TENNANT, 

1 and 112, Hatton-garden. 


5505 London, E.C. 1. 


PATENTS AND DESIGNS ACTS, 1907 and 1919. 
MOTOR PLOUGHS. 


The Proprietor of British Letters 

Patent No. 20,475, of 1914 is PREPARED to 
SELL the PATENT or to LICENSE British manu- 
facturers to Fy i it. It relates to a motor 





plough in there is a spade disc connected to 
— he wheel of the plough. 
Address : BOULT,: WADE and TENNANT, 
111 ard i112, Hatton-garden, 
5596 London, E.C. 1. 





PATENTS AND DESIGNS ACTS, 1907 AND 1919 
CONTROL MECHANISM FOR 
TYPEWRITERS. 


The e Proprietorsof British Letters 


9254 of 1912 are PREPARED to SELI. 
the PATENT or to LICENSE British manufacturers 
to work under it. It comprises mechanism for auto- 
matically operating typewriters, &c., in which the key 
lever system is operated by a grooved cylinder carrying 
a perforated control strip. 

Address ; BOULT, WADE and TENNANT. 
111 and 112, Ete garden 


5634 condon, F.C. 1. 


The Proprietor of Letters Patent 
No. 17,525. sre relating 


“Means for ACTUATING MEC CHANICAL - ag ne 
SPURN ACES and the lik 


FOR STEAM BOILER 
DESIRES to DISPOSE of his PATENT or to GRA NT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate Meters ot en patent in 
this country,—Inquiries to be » 
CRUIKSHANK and FAIRWEATHER, 
65-66, Chancery-lane. London. W.C.2. 5558 


PUBLIC NOTICES (continued) 
Pages II. and III. 











SITUATIONS OPEN 
Pages I. and III. 
SITUATIONS WANTED 
Page III. 
MACHINERY, &c., WANTED 
Page VIII. 
FOR SALE, 
Pages VIII., CXII., CXIV. and CXV. 
AUCTIONS, 
Pages :CIX., CX., CXIL, and CXVI. 
PREMISES TO LET OR WANTED 
2 PAGE CXVI. 
WORK WANTED, Page VIII. 
AGENCIES, Page VIII. 
MISCELLANEOUS, Page VIII. 


For Advertisement Rates See 
Page 603, col. 1. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CXV. 
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PUBLIC NOTICES 





G. 


MINISTRY *. x ONS. 
BY DIRECTION OF OSA) BRBED 
(LANDS, BUILDINGS aad RIES SeeaTON) 


For Sale by Private ‘sori 


ROYAL NAVAL 
AMMUNITION. FACTORY, 


ALEXANDRIA, NEAR GLASGOW, 


DUMBARTONSHIRE 
{forme dy. Argyll Works). 
: Tonto mstz uw HOLD FAC- 


Wy nig = suitable hag : ‘ ne ot of 
a4 “Cars eering orks or 8 ar 
5 # DISP Li OF BY PRIVATE TREATY. in 


situ ATION: pm wae 4 mile from Alexandria Station 
(N.B. and C. Railway), wit frontage to the 
Dumbarton-Oban main read, along which tram- 
way seivices. rum from BalJoch to Dumbarton. 
passing the property, and connecting with the 
Glasgow Corporation tramway system, the 
distance fram Girton bgns about 18 miles, 

AREA OF LAND.-—The area of the land is 
about 53 acres, ¢ cided” ins two portions by a 
private ya site uw So which the factory 
oj gota Fone 3 =a veloped with a view 


ossible e 
CONSTRUCTION NT front gant portion of the build- 


s andsome 
L= F = sap 3 ae or with polished granite 
columns “at” main “central entrance, sur- 
mounted by elcek tower, with copper covered 
dome. Yhe. exeeedingly well arranged _work- 
SHOPh A Siathuctsl ip “rod ck citar 
stan y construc’ a 

white facing brieks internally. 
North light roofs, steel trusses supported on 
steel stanchions, roof paft glazed and part 


concrete. b>. “floors are of concrete’ with 
asphalt top § " : 

The princi buildings compr'se 

td area. 

Machine Shep, Se. ..-...--..--2- 135. 
Offices with” ‘large Showroom and 

Moter Car Lift 
General Oe cass o wid aW Phe = 4a, *08 
Men’s Mess-room 
Pe | hn cle 

rT Room ..... 





Power-house, &c. 
Sh 


Fuze Shop ........ : pm 
Joiners’ and Tinsmiths’ Sheps...... 42,000 
Basements under various shops .... 43,900 
Waeeey O50. 555. . POS. WSS. ws ,2900 
Stamping House... ...........0.... 3,300 
Box Shop (two storeys) ........... 1,300 
There is an Residence attached to 
works an@ also various smater ngs, 
including Lavatory Biock, Coch Boiler- 


ran 
house, Checkers’ Office, Shrapnel Filling Shop, 
Hydraulic a house, Firé Station, Weigh- 


brid: 
“Total Floor Area- of Buildings aheut 


425, super. - 
HEATING.—Hot air and steam. 
WATER.—Public supply. 

LIGHTING AND POWER.—Electric > supply). 
SIDINGS.=Bxtensive private re laid 


and run into the factory ee. They are 
connected ane the North British end Cale- 
donian 


Further See and a plan ¢an be had on 


application to— 
THE CONTROLLER. 
Lands and Factories Sectien, Disposal Board. 
Chaiing Cross Bui 
Embankment, London, W.C. 2 
NOTE.—For particulars of other Government Pro- 
perty for Sale, see SURPLUS,”” priee 3d. at all 
bookstalis, er by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
Director of Publicity, Ministry of Musiitions. 
Whitehall-place, London, 8.W. 1. 5538 


ea} * 


MINISTRY OF MUNITION 
BY DIRECTION OF THE DISPOSAL sone 
(PLANT AND. MACHINERY SECTIO 


TIP WAGONS 
Fer Sale by Public Tender. 


42 STEEL fo a = SIDE TIP in a Ching tides 1_yd. 





ty, 60 ¢.m. capable 
cee ai s] i. Me with paLeseD sbring 
135" Me MILLPARY 1-yd. gauge. 
wa 
i} SPELT fy, : SIDE Eup WAGONS Be Boe 


Lying. at BICHS 

Permits to Vv A header { y be obtained 
on aap aie te the “CONTROLLER. D D. B.1.e., Plant 
and M ery Section, Charing Cross Huts, Em- 


mt, <. 
ee to Be returned not later than 10 a.m.. 
JUNE 28th, ¥ 
NOTE.—For partiegiaue of Government Pro- 
perty for Sale, see *’- price 3d. at clk 
¥ Pos 
? 


quarterly subscrip}! 
fice tn th the Galea ke Kingdom, payable th S22% 
the. Director Publie ** ot eeatl ot Stions, 
Whitehall. place, Lond 


New castle- “upon- Tyne Bineuos | 


RUTHERFORD TECHNICAL COLLEGE, 
Principal : 
Cc. ki. Fn HEATH, Esq., Wh. M.I.M.E. 
The Gollege Council invite APPLIC, riONS for fe 
following NepprTi ONAL APPOINTMENTS, duties t 
commence eaply in September, 1920 :— 


ene- 
ing Max. 
salary. omer: 
(a) One Hea of Engineering Dept. 500 ..- 650 
(b) Two Assistant Lecturers in 
Engineering ...-.-.-+<--- 450 
(ec) One Assistant Lecturer in Elec. 
trical Engineering ....... 3... 450 
(d) One Head of .Phgsies and : — 
Pere eee aw 
(ec) One Assistant, “Phiysics and 
Mat hemati€s Dep: ,* S LS eee 3 - 450 
apeirer n Pharmacy 
~ ang i . Seencaaeaer aie 350°. _ 
(g) One Assistent- Lecturer 
Shi _prenren cat. paca ae 
(b) = Gene Assistant. . - 400 


quali fications — ow ience. 
Tn the an of (a), (H) atid (cj, candidates must have 
had a good University. of Technical Peer tenes and 
‘Training,- Works -and Dra wing- office. Prience and 
the equivalent to a Degree. Some ng Experi- 
ence preferred. 
In (a) the candidates should have a good experience 
also in Marine 2 Sera 
In fa d {g), ee should have a good 
Scientific Education, University Degree some 
‘Teaching ——, wits technical students, and 
knowledge the applications” of “their subjects to 


ustry.. x 

In th) ft i¢ ti didates should *have 
good qualifications and one ‘English to technical 
students. and preference, be given to. those having 
eo go sheuls 3 pond the Malor |S 

n (f) candidates u have &, 
Examination of ‘the Pharmaceutical iety, had 
good experience in “Gen harmacy and Chemistry, 
be able to teach Botany and_assist with Poh oabtry 

Forma of application, which may. he cetaieed” by 
sending stamped ad@ressed fovlscan envelope to the 
undersigned, must. be returned by -‘hursday, te 


26th June, 1920, to 
THOS, WALLIN 
Director of q Faweatton: 








PUBLIC NOTICES 


For full particulars apply to GEO. 


PSDs af wie Sepbol SaupuRereh | > 507 


HYSICS. 
ELECTRI cAL ENG ERING. 
MECHANICAL ane " 
The commencing salary offered d Fn og 
the previous training and experience of the can 


MELLOR, 








[eden Coun 


is a VA 
ENGIN G 
Instituté, alston- 5 
attendances a week. 
Engines is desirable. 
be ‘take’ 


served, or attempted to serve, 


bi ent, W.C. 
envelope necessary 
ll re on 18th , tk 1920. zaan 


(stamped 





Couneil. 
Ne A ee 
Fee 15s. an atlendamce | (eboet 

The successful Seeduaets ae 
or “his” rember next: 
Preference will be given to —as ag have 


Application forms may be obtained from the Rance 
tion Officer i eo Education Offices, Victoria Em- 


ad 
Form must 
vassing disq PR. 


AME RD, 
5p04 Clerk of the Fo County Council. 





G WANTED, to 
ible. Commencing 


REG. 
be feturned ay later than Ju 


[Jniversity College, 


DEPARTMENT OF ‘ENGINEERING. 
NIOR LECTURER in MECHANICAL ENGI- 
RIN commence duties as early 

salary £300 

rther Legg ont application forms 

ISTRAR, Nt they “should 


Notting- 


per me} 





uct. ANNUAL 
Ts was held i 


ay, June 8&t 
chester), President, in the Chair, 
Resolutions were adopted :— 
Addison, Bs easel 
ison, Esq. 1c » aD 
“ That th ‘of the 
ment to 


amber s—= 


COMMITTE 
Bie ointae Baa 
Ww: Op! nm 
eos 
Henry Whitehead, Esa., 
A. N Dugda' 


Huddersfield), seconded by 
(The Whitworth Doabling. Co., 
Rochdale), and resolved >— 

* That a F. 
Chartered Accountants, 
appointed Auditors of 
Acco’ 


9, Mount-street, 
Albert-sq 


jJune Sth, 15) ). on 


The Manchester Steam Users’ 


ON. 
MEETING of —the 
n the Board Room 
4 .; their Offices. 2, ng ogg Magapmeter. en 
h, Haro n- 


of the Associa- 


when ine Tollow ing 


Chairman, seconded by James S. 


J . (Messrs. Henry Tate 
and Sons, Ltd., lo. seconded 


by oe 


ds). and_ 
* That the 8 a the “Association are due and 
are y pupeatee the services, a of 


that the f Section 
‘0 
—_as ag wentlenen ang os oor 
E OF VANOSSMENT. 
Mancheste: 
. D. Se., MP.. Man- 


M.V.O., he 


bury. 
waite, Esq. (The 
ersfield 


British Dyestuffs Corponation (Hudd ), 
John 


H. Brooks, Esq. 
IAd., Whitworth, 


W. Popplewell and Son, 


Manchester, be 
the Association's 


EDWARD A. BATEMAN, 
Secretary 


5655 








port Wien bast 

oroug ect ric: neer, 

Electricity Department, pimeneg 
Colne, Lancs. 5607 


Corte eri ensio8, ii 
he CONSTRUCTION at 





neni Trustees i N- 
DEES for vite D 


TWO-STOREY GOODS SHED -_ South Qua 
hy »76ft. wide. 
e of steel in 
columns, eirders. and joists, and includes timber- 
piled t work, and brickwork 


panelling: 
Peeitiaet nd for aeen.and specification, schedule of 
form of Tender obtained on ‘applica. 
tion to Mr. P. D. Donald, the Tru'stee’s Engineg:, at 
his office here, on a éupostt of Five Guineas, which will 
be aie on receipt of a bona fide Tender. 
d ‘Tender for Two-storey 


Ww. 75PTt. 





Tenders, 
gped. Pen 8s Dock,”’ to be lodged with the under- 
ed> not 


ter than Monday, 5th July, 1920. 
The Trustees may not accept the lowest of any 


Tender. 
‘i 7. & MACKENZIE, 
veneral Manager and S t 
16, Robertson-street, Glasgow, sch mae imnicn. iil 
9th June, 1920. 5616 _ 


(jounty B Borough of St. Helens. 
NDERS FOR TRAM RAILS. 
TENDERS are INVITED for the SUPPIY of 
Bes an STEEL TRAM RAILS, of Section 
Particulars nae, be be obtained on application to 
BRADLEY, M.Inst.C.E., 
“Borough and Water Engineer. 








Town Hall, St. Helens. 
4th June, 1920. 5550 
(Kounty Borou ugh of Warrington. 
RICI DEPARTMENT 


The Btectrittt ty and Tramways Committee the 
County ee of Warrington invite pro for 
Truck Type ASH ELEVATOR and HO 


8 poation. _and form of ba ined 
from ~L,. Mathias, ugh be, obttned and 


ment wo since, wt a arincten rel on 
o ne Gu eee, which w t 

recelpt of a bona fide Tender a 
Five Soaliem will = charged for extra copies of 


8 a 

addressed. to the Chairman of the Elec- 
trielty and Tramways Committee, Town Hall, 
farrington, must be sealed with wax, and endorsed 
* Tender for Truck Type Ash Elevato: and Hopper.” 
and deliveted gh ater than Twelve o’clock Noon 


one Comanléses’ do not bind themselves to acrept 

the lowest or any Tender. 
A. T. HALLAWAY, 

Town Clerk. 

5522 





Town Hall, Warrington. 
Tr Great Indian Peninsula 
sg BAWWAY COMPANY. 
te receive TEN peed 


Di 
for tbe SUPPLY of f the following STORES, nam 
Fees to or 
Goethe. 











1. STRELWORK for BRIDGES 
2. CRANK and 8 New AXLES’ for 

ETT Sgaee age 10s. 
3. BRASS SHEETS, COPPER TU BES, &c. 10s. 
4. DRAWN BRASS ANGLES, &c. 28. 6a 
6, COPPER INGOTS 1Ds. 
§. BIG TRON oo aang 10s. 
Hi CARRIAGE DO “A NDLES eee ses 
8. CARRIAGE OS Poe DLES, — 


s tfieati 





Avekland 


rb - r Board, New |* 


TENDERS are for the SUPPLY of ONE 
2-Ton TR E. 
5 ba te rg op: aay Re 
deposit of Two Guineas a the 
g rs, W. ge Bat , Ltd., 18/19 
reet, Cri ng te E. ' 
Tenders to reach “and A. McARTHUR, 
Ltd., not later than Bist st July, 1920: 5307 





ame Harbour.. 


of at 


arbour at bape 


upon the lands 
Down Nod “Oousty 8 


‘said. D athe Co 


15 to 
A. Particulars” as to 


Har thes Engineer, 
B. Fully detailed par 





than Weduésday, oe 
The Commissioners 
the lowest or apy~ ey DJ 


Harbour. Office, 
Belfast, 314 Japs. 10, 


Genergl Manager end 


~ Pecive Stet nate the Un ay 


as Fo. caytying ooo the Tome of BPO ad 


a se ie ca 


Nine Months 





lant pro- 


of the p 
posed to be loaned on hire or iad for cade should 


be supplied by the ences. and the price 
quoted should ay Belfast. Place 
where plant me Should o —_ stated. 


lopes, en- 
should be 
ae not later 


June . 
o not bind ‘themneetyse to accept 


OWEN, 


and poe T 
at , this office on payment ‘the a for tn pci 


ment alt Bo urned. 
Data fon Db; t. 
ak es 


lelivered 
seal Bet ee to milerslened. marked 
‘ Tender for Steelwork for Bridess, fad oe as the case 


Ral , not later than Eleyen o’el @m., on 
ay, the 22nd June, 1920. 
Directors neg sagt bind themselyes to accept the 


oan or any 
R. H. WALPOLE, 
a "" Secretary. 


hie oth eae, 1920. 5638 


TO a =a RBS SPECIALISTS, &c. 
Guardians of the Poor o1 


Parish ; ist lington, in the 
uPA | site ft Lenton a ie AL a FOUNDA. 
8 EE LAX [RE 8, 








f bills of quantities 

ed from Const ting Engineer, and 

~ ee. nditions of contract 
—, oun 


M. Inst. Fe = Copsuiting © 

8 3; the” Te we the. he Toth Je $c: 

1920, upon depositing the sum of 1 be 
of a bona fide Tender. 
sealed up end add to the 

s at the 

Offices “not than 4 4pm. on 

June, 1920, ehdossed “* Pender fer Renew 

dations,’’ 





oe 
A 
aie 


Cree Re 


Berson “tendering must be prepared to give 
Ory Sehwenben and sureties if -senuised. 
The Guardians “do not bind themselves to accept 


he do not 
wages and 


Saeaaier anal aieualinan 


ordinarily observe the recognised rates 
By Order, Be 
ALBERT KING, 
Clerk. 
Guardians’ Offices, St. Fook s, 
‘Upper 


Holloway, N . 19, 
‘6th June, 1920. 5566 





y. 
5549 





Port of Bristol. 


Lhe 











TENDERS fe for the ue 

vv ‘or t 

buildin yey then CONSE 

ui ie pute as a gro floor 
"ion antes 


me ; eee are $f. Sora 
On ahd after Monday. 
of the ; 
obtained from the 
receipt showing a wea 
pens of the 
Bret, to wi 


him, 
and driwines i ‘a i: 
July, 1920, eer gs 
selves to accept ot ite Oost 

A 





E tion Offle 
= aie Northummberlgna. “Toad, 6642 3 


Engineer’ Ga. 
SOS taatii, Book 


E_OFFICES, 






eara 





[ihe South Indian Railway 
COMPANY, tg of BADGEWORK ‘ive 


TENDERS for the’ SUPPL 
Days, 50ft. each, 
. of 
atthe compa Teh 
rend to the m and Direstors 
Compa: ny. Laie. 
Baler than 2 pm. on 
mae ¢ returned: will be 
' ed dat, the 
Mn 


aay be ob’ 
ork-street, 







Ww. 8: Sie 
91, York-street, 
Westminster; m gg ‘5 
















ERS for 

JAD 
at the 
Causeway, 





“Whe 


may ‘be"s at the addr tat 
between, 0 &m,. and 5 p.m, Se week ds 7 be 


y tise, bet 
(Saturday ex excep kr a Steet: mide 


Elms-lane, ae 


orm Bd Sa itor pe plant, 
af cont 
abate the gineer by ontrack, 


















application or on ieceipt of a stamped addresseq 
Tenders, which must on the official form, 
addressed “* The Clerk, Bets tn Water Board, 
Rosebery-avenue, well, ..2."" endorsed 
BA me! n Disposal of Fingines,”” must be delivend 
the Board not later 4 p.m. a 





pot. ‘bind themselyes to accept ‘tie 


A. B. PILLING 
Clerk of ‘the Board, 





highest or any 





ices oa 
- Hembra moe igo E.C 2. 
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TO aaa ouanase Is 
NEW WORKS With Fl Lx 


ACQUIRING 
EQUIPPED NEW PLANT IN MANCHE 


RE MESS [WTON-HABRPER, ee Diss 
MRUHION OF PARTNEMSIE Se 


MOTOR CAR 
ENGINEERING WORKS, 


Known as VICTORY WORKS, 
STRETFORD, MANCHESTER, 


Te be Sold d by Tender, the 


above-meationed erected and well-equipped 
MOTOR CAR ENGINERHING WORKS with the 
and GOODWILL thereof as a GOING 
CONCERN, situate at and called ‘ VICTOR) 
WORKS,” in Stretford, Manchester, and now carried 
on by the firm of Messrs, Newton: Harper, whe are 
a eae nership. 
were erécted in 1919 and are situate 
wit Jes of the centre of the city of Manchester 
oa er-rowd car route and within a short 
oat a, of Stretford ard Old Trafford Railway 


be ite contains an area of 14,489 square yards, 
incliding the street Jand. and is held on g lease for 
ae from the of the Trafford Estate at 

a nual rental of £162 7s. 64. and an to the 
covenants contained in leases of the Trafford 


o ailaines are extensive and planned on the 
most modern Jines. All the machinery and Plant is of 
the most Rogern ption, while the electrical 
Jape and Tig pied installations are of the latest and 

approved type. 

shed in trade of raw material and finished and 
unft goods will be taken over at a valuation by 


the pirry 
In dition. the whole of the patent righta apper- 
Helue se H.P. pathy 0 Ser Be (excluding the 


righ: specifications in 
me ede will I Be sald iD with the busincas 
for sale in two separate Lots 


t the Motor Car Engineering 

sin Het then ae as Sy and all the 

ith, bad the Stork in aac, the Patent 

. and the Goodwill of the 

b Stes . oe Goodwill and Stock in Trade 


a 2 Solas Cepcern with the 
Mar sae 
n hatte 





nahieh sabore ts 


isc Seuhattion with the specialised 

of Broaches for Engineering Works which 
is now carried on by the firm as a separate branch 
of the busi . and the wae a the Drawings and 
the all commtetion 
therewith, aA oe stock. a4 ta Steel used in 
a! dépar* nery are included 
n 


e eae Reon To is excluded frem the sale 


and the liners 7 Ae have no_right to mse such 
nem na e suc 
Rie perty and faven ties of the machinery, 


— to be ether with conditions of sale 
me ender am Tare ae Printed nad 
of, application heat i hb pny Po igi 


oi a fee ee ity, 1020, nddeased aS 


fonk 
Kings reet, Man 





> Account aoe 
el : 
1 forthe information that may be desired an: 
view may be obtained from the sbove- 
POWLER, Esq., the Receiver appointed 
as the ner 


STLE and CO., Anchignpers 
10° Norfolk 


, ae nd PRarr woenesne tg S ‘yonn 
baa tga Mania “3640 


Borough ae Halifax. 


ways an Elect a ai ot 


Trig invite 
E 
ons y 


ei 
may be ined 
EE 


ticity Works. Contract 
‘ poe inter rian 













Coa 





the 
Ta son, 

mrnittes t bi t t 

the lowest or any 4e,,not on hemselves to accep 

¥ 4 
RCY DERS 
' PE auNpER TY 
= 2nd Sune, 1920. 5499 





udan Government Railways 
AMIS. 


by the 
sk ga ie rth 
ar ann Pp teat gra y 
for ri long . mh Bog t. 


Permanent if ination of 


i ae gee 2 a by gontraet for ele setae ot 


velnment, 
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] Visit, 33; 
t. of 
1} Brava. pay tor enc . £s wight’ tos Silk "Sper from 


Guaters. 






een ite Wark. 


atric 





BB. 
Te 
to be marked ‘ Telenhone “* 
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Guten # urvey ReneS Pon ent. special 
"| GUtaeb or ‘for 











os Pp to-4 : sunl 
, mS fet at acs the 
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Minster: RW 1s Buvstone tO be moaafay tre a er 
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Continued on page iii 
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Locomotive Footplate Experiences. 
No. IL.* 


We have to thank Mr. R./W. Urie and the London 
and South-Western Railway.Company for giving 
our representative every facility for travelling on 
some of its modern locomotives, Trips were made on 
both passenger and goods engines, the latter being a 
most instruetive run at night under conditions which 
called for the ‘very best: efforts on the parts of the 
driver and fireman. 


L.S.W.R. Two-cyLInDER 4-6-0 PAssENGER ENGINE, 


This superheater engine is one of the most modern 
passenger engines possessed by the companyy and 
was described in your issue of November 1st,.1918. 
The superheater automatically comes into. operation 
when the regulator is opened. The regulator, which 
has only one handle, a downward one, is inclined at 
an angle away from the. fire-box back plate, and is 
provided with a balancing weight on top to. prevent 
it from shutting of its own accord, should it be work- 
ing very easily. The reversing gear is of the ordinary 
screw type situated on the Jeft of the cab, as the 
company always drives from that side. The vacuum 
brake is employed, and its ejector is also, of course, 
arranged on the left; within easy. reach of the 
driver. The boiler pressure is: 180 lb. per square 
inch, and “ Pop” safety valves are provided. 

The lubrication of the locomotive is very simple 
and accessible. A Detroit sight-feed pressure lubri- 
cator feeds the valves and cylinders. This lubricator 
is placed on the right side of the fire-box back plate 
atta level with the eyes of the fireman who has to 
attend to it. For passenger working, six drops of 
oil per minute are forced into the piston valve chests 
and ten drops per minute into the eyvlinders. For 
goods working half this quantity is sufficient. 

The company employs Walschaerts’ valve motion 
on all its modern tender engines, and, situated as it 
is outside the wheels, easy access is obtained for 
cleaning and oiling purposes. All types of motion 
have to be kept spotlessly clean, as any small piece 
of grit finding its way into a bearing will invariably 
cause that bearing to run hot and damage the bush. 

Sanding gear is only provided for the engine running 
in forward gear. It is of the ordinary gravity type, 
operated by a lever on the floor on the right, or fire- 
man’s, side of the cab. 

The bottom of the fire hole is placed about 2ft. above 
the floor of the cab, and the door opens inwards and 
upwards. The lever opening and shutting it is on the 
left of the fire hole. The injector steam cock handles are 
situated on top of the fire-box, and for &small fireman 
are rather too high, but this disadvantage is somewhat 
mitigated, as on @ non-stop run one injector is work- 
ing practically continuously. 

The London and South-Western. Railway, builds 
what is for English practice an unusually large tender 
for its engines, for as it does not provide water troughs 
on the track a very large water space is needed, The 
tender of the ‘‘ 700 class weighs over 57 tons in work- 
ing order and carries 5000 gallons of water and 7 tons of 
coal, Sufficient coal can be carried for a 300-mile trip. 
In spite of the sloping coal space, when. the coal at 
the front of the tender has been consumed, that at 
the rear has to be shovelled forward, thus causing it 
to be handled twice by the fireman before it reaches 
the fire. 

The signals are so splendidly placed that no mistake 
in reading them should ever occur: ‘They are either 
on the left of the track or immediately overhead. 
Between London and Exeter only about five signals 
are placed on the right of the road, and they are 
there as, owing to cuttings. and curves..combined, 
they canbe seen in that position from a greater 
distance, Between London and Clapham Junction 
and between Woking and Basingstoke the signals 
are placed on gantries stretching across the tracks, 
so that the signal arms are immediately above the 
track they refer to, Between Clapham Junction and 
Woking and from Basingstoke onwards they are on 
the left. of the track. .Some of the signals between 
Woking and Basingstoke are automatic and are 
operated by the trains themselves as they pass. 

The line from. London to. Basingstoke is exceedingly 
flat, and except in the immediate vicinity of London 
there are no sharp curves. Between Basingstoke 
and Salisbury the line becomes. a little more hilly, 
but with no exceptional gradients. From Salisbury 
onwards the character..completely changes, long 
stretches of 1 in 90,.1 in 80, and even 1 in 70 are 
encountered, and, in order to avoid tunnelling as 
far as possible, sharp curves are resorted to, which, 
combined with the steep gradients, make heavy going 
for long trains. The Honiton incline is by far the 
most. difficult. It. begins at Seaton Junction and 
carries on for the seven miles to Honiton Station, 
with long stretches of 1 in 70, culminating in a very 
“‘ wet’ tunnel, where slipping is by nq means in- 
frequent. The end of the tunnel is the summit of 
the hill, and the line falls sharply thence for the 
five miles to Sidmouth. Junction. 


WATERLOO TO SALISBURY. 


At the present time the company is carrying out a 
large amount of relaying on its main line, the repairs 
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‘being necessitated by heavy traffic and enforced 
neglect during the war. There are four permanent way 
slacks London ‘and Salisbury and two more 
between Salisbury and Exeter, and ‘all trains have to 
decrease speed to a maximum of 15 miles’ per hour 
when travelling over the affected sections: Drivers 
are warned of’ these slacks by notices in the engine 
sheds and also by signs on the track itself. The letter 
‘*C” on a white background denotes the commence- 
ment, and the letter ““T,’ also on a white background, 
denotes the termination. Poth these signs are on 
temporary posts and are illuminated at night. 

The passenger train on which ‘the engine trip about 
to be recorded was made was the 10.50 a.m. West of 
England express, with stops at Salisbury, Sidmouth 
Junction and Exeter. At the start’ the weather was 
dry, but there was a 25-mile an hour head wind against 
us. After leaving Salisbury we struek heavy squalls 
of rain, which fortunately washed the rails instead of 
making them greasy, so we were not troubled with 
slipping. 

The actual times of the run were as follows :— 


&.m. 
10.50 


Waterloo .. . dep. Punctual 
Wimbledon ~. pass 11.2 
B fit. te +» pass 11.21 
oking .. +» pass, 11.25 
Farnborough -. pass 11.37 
Basingstoke .. pass 11.55 
p-m. 
Andover -+ pass 12.16 
Grateley +, pass 12.24 
Salisbury .. - arr, 12.38) 5 minutes 
dep. 12.46) late 
Tisbury - pass 2.5 
Semley + pass 1.11 
Sherbone .. - pass 1,31 
Crewkerne. . : . pass 1.46 
Chard Junction . pass 1/57 
Seaton Junction - pass 2.6 
Honiton entiom, fae Ome. 2.20 
Sidmouth Junction - arr. 2.25) Dead on 
dep: 2.31 f time 
Exeter, Queen-street » arr. 2.48 Punctual 


The train consisted of twelve bogie coaches, which 
the driver estimated to weigh 370 tons, exclusive of 
the passengers. The engine was No. 742 of the class 
just described. We started from Waterloo punctually 
with a bright fire and the safety valves just blowing 
off. The fireman, owing to the driver being on the 
left side of the engine, worked left-handed. He 
began firing at the average rate of eight shovelfuls 
every four minutes, which rate was kept up until 
we were some 15 miles from Salisbury, when he 
allowed the fire to thin down. The most he put on 
at one firing was fifteen shovelfuls, and the least, was 
three, which was merely tof fill up a hole that. had 
showed itself in the fire. I noticed that the coal 
supplied was of a very poor quality. <A large propor- 
tion of it was dust, and some of this dust was forced 
through the tubes by the blast without being fully 
consumed, The fireman was constantly spraying the 
coal on the tender with*water to prevent the dust 
from blowing about in the cab. 

After leaving Waterloo, as soon as our speed had 
reached 10 miles per hour, the driver began to notch 
up. Owing to the beautiful balancing of the motion, 
his wheel worked extremely easily. Except when 
speed had to be decreased on the service slacks, the 
regulator was kept wide open throughout the entire 
journey to Salisbury, the driver working his engine 
on the reversing gear only. 

Wimbledon, 7} miles from London, was passed at 
50 miles per hour, 12 min. from the starting time. At 
this point the steam pressure had dropped a few 
pounds, and until we had regained it the driver helped 
his fireman by closing the fire-door after every shovel- 
ful of coal had been thrown on the fire and opening 
it again as soon as the fireman was ready with the 
next. This plan allows a minimum of cold air to 
pass over the top of the fire, and by the time Byfleet 
was reached we had regained our lost pressure. 
Our speed was never very high for more than a few 
miles at a time, as @ service slack was invariably 
encountered as soon as we were really going well. 
We arrived at Salisbury 5 min. late, the delay being 
entirely due to our enforced slow speed over the very 
long slack between Grateley and Porton. We occupied 
108 min. in covering the 84 miles between Waterloo 
and Salisbury. ‘ 


SALISBURY TO. EXETER. 


At Salisbury we changed engines, our new machine 
being No. 459, a four-cylinder 4-6-0 type superheater 
engine. This type has one or two improvements 
upon the two-cylinder 4-6-0 engine, but in the main 
the details are similar. The reversing gear is worked 
by steam instead of by hand, and there are two 
Detroit lubricators to feed the four cylinders and 
piston valves. The valves over the two inside cylin- 
ders are actuated by rocking levers worked from the 
outside Walschaerts’ motion. 

We left Salisbury 5 min. behind time with the same 
weight of train: These four-cylinder engines ride 
very much more smoothly than the two-cylindered 
engines. The coal provided was of very poor quality, 
and the driver promised to show me a pretty collec- 
tion of clinker in the ‘fire-box on our arri¥al at Exeter, 
a promise which was amply fulfifted. 

The new driver worked his engine differently from 
the preceding man: Going downhill he would have 
his engine notched right up and partially close his 
regulator, and when a speed of 70 or 75 miles per hour 
had been attained he would put his gear into the 


meutral position and close. his regulator altogether, 
at the same time partially closing the damper and 
opening the blower to prevent the flames from the 
fire blowing back into the cab. 

The fireman also differed in his methods from the 
first fireman. ‘He'averaged five shovelfuls at a firing, 
and fired about’ once in 2} min., slightly increasing 
the rate when travelling uphill. Both he and the 
driver frequently examined the fire through a blue 
glass, 

Tisbury, 12 miles from Salisbury, was passed in 
19 min. from the start at’ 55 miles per hour, and the 
succeeding 22 miles to’ Sherbone were covered im 
26 min. From Sherbone to Crewkerne is 13} miles, 
and we covered the distance in 15 min., and the 
following 8 miles to Chard Junction’ in 11° min. 


During all this time we were gradually making up the 


five’ minutes ‘lost between London arid Salisbury. 
On the famous Honiton Bank our speed gradually 
decreased from 65 miles per hour to 20 miles per hour, 
and the driver gradually notched down to 50 per cent. 
He told me that engines drawing very heavy trains 
fréquently went “ all out”’ by the time they reached 
the top of the bank. The fireman was firing at the 
rate of six shovelfuls in 14 minutes, the driver opening 
and closing the fire-door for each shovelful. As soon 
as we entered the tunnel near the top of the bank, 
the fireman applied himself to the sanding gear, and 
worked it continuously until the engine was clear of 
the tunnel. We made very excellent running from 
Honiton to Sidmouth Junction, covering the 5 miles 
in exactly 5 min. Our maximum speed was about 
72 miles per hour, and when we stopped at Sidmouth 
Junction we discovered that we were up to schedule. 
The 11}-mile run to Exeter took 17 min., and we’ 
arrived punctually. ‘The engine proceeded to the 
sheds, where we discovered the smoke-box to be 
18in. deep in ashes and practically the whole. grate to 
be covered in clinker. The fireman had 30 min. 
hard work to get his fire clear of this clinker. 

As these articles are intended to deal with modern 
locomotives only, we will not describe closely the 
return run to Waterloo, which was made with one of 
the old four-coupled passenger engines, No. 725, built 
by Dubbs and Co, in 1899. In spite of its ancient 
design, it is fitted with a steam reversing gear. The 
cab is a small one, and the fireman himself opened 
and closed the fire-door for each shovelful of coal 
without having to change the position of his feet. 
He fired once in every 4 min., and put on an aver- 
age six shovelfuls of coal at atime. The engine drew 
the train, which consisted of only seven bogie coaches, 
with perfect regularity, and we arrived at Waterloo 
1 min. ahead of. the timetable. 


L. anp S.W.R. 4-6-6 Mixep Tragric ENcrxr. 


This run from Nime Elms (London) to Exeter 
was exceedingly interesting. The night was very 
dark, very dry and there was no wind. On account 
of the extremely bad coal, we were in difficulties at 
times, but owing to the very good work performed 
by the driver and fireman, an excellent trip was made. 
The train consisted of forty-nine loaded wagons, of 
which only four, placed immediately behind the 
tender, were fitted with the vacuum brake, so that 
when travelling downhill the driver had his work cut 
out to keep the train under control. Forty-nine 
trucks was a moderately light load, as frequently this 
train is composed of sixty-five and even seventy 
loaded trucks. The engine drawing it was No. 490, 
a mixed traifie. 4-6-0 type superheater engine, with 
ft. 7in. driving wheels and two cylinders, of the class 
dealt with in your issue of April 30th last. Beyond 
having smaller driving wheels, the engine is similar 
in detail to the two-cylinder 4-6-0 passenger engine. 


A Nieut Run on A Goops TRAIN, 


Leaving Nine Elms yard at 10.45 p.m., we were 
held up outside Clapham Junction unti] 11.15 before 
we were allowed to cross the suburban tracks and get 
on to the main line. The signal lights were very 
easily discernible, especially the red, which could be 
spotted about half a mile further away than the 
green. There is no mixing up distant signals with 
home or starting signals at night time, as immediately 
to the right of the red or green light of the distant 
signal there is a white light in the shape of a fishtail. 
From Clapham Junction we had a clear run right 
through to Basingstoke, and the engine was only 
checked for the permanent: way slacks. 

The driver began the notching up process as soon 
as we reached a speed of 8 miles an‘hour. Starting 
with a goods train has to be very carefully performed, 
as any excessive jerking may snap one of the links 
of a wagon coupling. The driver started his train by 
opening the regulator very carefully and closing it 
again after the engine had travelled a few feet, 
repeating this action until the whole train was on 
the move.” He then opened the regtilator to its full 
extent. The fireman coaled at the rate of twelve 
to fourteen shovelfuls every 5.to 6 min., and kept 
his injector working fairly constantly. 

The 4 miles from Clapham Junction to Wimbiedon 
were covered in 9} min., and we had by then accele- 
rated to 33 miles per hour.. We kept up an average 
speed of 30 miles per hour right through to Basing- 
stoke, passing Woking at. 11.57 p.m. and arriving at 
Basingstoke at 12.50 a.m. At this station we were 
stopped for train examination and to refill the tender 





with water. One wagon in the centre.of the train had 
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developed a hot axle-box, and a couple of shunts had | 
to be made to take it out of the train and put. it ina 
siding. Instead of the usual 15 min. hast at Basing- 
stoke, we were there for 26 min., and did not, get 


away until 1.16 a.m, Once clear of Basingstoke, we)| only 


had an open road and made good going, covering the 
19 miles between that station and Andover.in 43 min. 
As a rule, this train stops at Andover te drop wagons, 
but on this occasion we had none to leave, and passed 
through without stopping. We were 51 min, in doing 
the 17 miles between Andover and Salisbury, but it 
was the long service slack at Porton and a 6-min. 
halt for the signal outside Salisbury Station that 
were responsible for the delay.. We arrived at Salis- 
bury at 2.50 a.m., and time was allowed us for another 
examination of the train. and reconditioning of the 
engine. The driver at once proceeded to go. the round 
of his .engine with the oil. can, while, his mate 
started cleaning his fire. The whole grate was covered 
in clinker to a depth of 1}in. or 2in., and the fireman 
worked. for a. solid half-hour to. get. it clean. 
In doing so, he left so little fire in the box that the 
steam pressure gradually dropped to 120]b,, and 
there was only just sufficient hot coals left to get the 
new fire going. As time was precious, your representa- 
tive lent a willing hand to fill up.the water tank and 
shovel some of the lumps of coal from the back. of the 
tender to the front. .As the fireman was so busy 
with the fire,. the driver cleared the smoke-box, 
which was half full of ashes. Another goods train 
was behind us waiting to come into the station, so 
we put more coal on the fire, shunted nine trucks off 
and left Salisbury with a train of forty trucks at 
3.36 a.m. 
In DIFFICULTIES. 


Now began a splendid struggle—30 Ib. short of 
steam, a poor fire and a slightly rising gradient for 
several miles! Fortunately, we had a full boiler and 
could manage without the injector for a few minutes. 
Occasionally the driver would put his engine into 
full gear for a few moments, so that the sharp blast 
could stir up the fire; then he would examine the 
fire through his blue glass and direct the fireman 
where to put on more coal, closing the door after 
every shovelful. The gauge soon showed 160'Ib., 
but the water was now lower in the glass, and we were 
forced to use the injector, with the consequence that 
the steam gauge fell 51b. The firing process was 
again repeated, but the fireman made the mistake of 
starting to fire before he had turned off the injector, 
and was soundly rated for his pains by the driver. 
Gradually the needle of the gauge moved over, and 
at 4.36, as we passed through Templecombe with 
shut regulator, the safety valve at last showed a 
feather of steam, and all was well again. We had 
covered 26 miles in exactly 60 min., and overcome 
our difficulties. Good work! 

By now dawn was breaking and a thick Scotch 
mist covered the track and surrounding country, 
making it extremely difficult to spot the signals from 
a distance. However, the mist had melted away by 
6 a.m., leaving a perfect morning, and I had the 
pleasure of a little early morning sport. Rabbits were 
all over the rcad and banks, and I gave them a few 
rounds of coal. Visibility must have been low, for 
I missed them, but hit a goat by accident—to the 
chagrin of both of us. The 12 miles from Temple- 
combe to Yeovil Junction were covered in 20 min., 
and at the last-named station we had another halt 
for train examination and filling with water. 

Again getting under way, we made good going until 
the Honiton Bank was reached. All the way up it 
one or another of us glanced back at frequent intervals 
to make sure the train remained intact. Our speed 
when we struck the incline was 40 miles per hour, 
and by the time we reached the tunnel it had decreased 
to 15 miles per hour. The rails in the tunnel: were 
very greasy, and one bad slip caused our speed to 
decrease still further to 10 miles per hour. Safely 
through the tunnel, we again accelerated, and touched 
at times well over 60 miles per hour, as the 5 miles 
from Honiton to Sidmouth Junction were covered 
in exactly 5 min. At Exeter locomotive yard, which 
is a@ mile from Exeter Station, we were pulled up by 
signal at 6.52 a.m., and our engine was detached from 
the train, being relieved by a small four-coupled 
engine. On arrival at the sheds; we discovered the 
fire and smoke-box to be in a state very similar to 
that they were in at Salisbury, and this condition 
had to be remedied before the crew could sign off, 
so that it was not until 7.45 a.m. that the men went 
to their breakfast and a few hours’ sleep preparatory 
to working their way back to London again. 

K. C. 








Recent Changes of Ideas Concerning 
Heat Engineering. 


No. IL,* 
By Professor MIDDLETON SMITH, M.Sc., and 
A. G. WARREN, B.Sc. 


The First Law of Thermodynamice.—It is to be 
regretted that in connection with this fundamental 
law there should be so much confusion of thought 
and inaccurate writing. In the thermodynamics 
that we are particularly considering, usually called 
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elementary thermodynamics—although it, often con- 
tains. triple integrals. and_ difficult, equations—no 
cognisance is taken of any energy except heat energy 
and mechanical work or energy... Chemical energy 
appears, in so far as it means.addition or abstrac- 
tion of heat. Electrical energy is, not, considered. 

The first law of thermodynamics is dften stated in 
the form of the following equation :--Heat added 
=, work done +, increase in internal energy. 

_This is true in certain limited cases, but it must be 
remembered that the first law of thermodynamics is 
merely a limited expression of the principle of con- 
servation of .energy...Nowadays we often have pro- 
cesses, in- practical thermodynamics which involve 
other, quantities not stated in the, above equation. 
A fuller statement is.as follows :—Initial internal heat 
energy +-.initial mechanical energy..+- heat.,.received 

+ work received = final internal, heat, energy. +. final 
mechanical energy + heat rejected, +. work done. 

This seems at first sight a truism, but we have found 
at least.one example in which a well-known authority 
has applied the limited equation to the case of a nozzle, 
for which it is not true. 

Processes for a first subdivision may be classified 
according to the ‘way in which the heat is received 
through the walls of the containing vessel or channel. 
If the process is indefinitely slow and takes place in a 
perfectly conducting, vessel or channel in constant 
temperature surroundings, we get one extreme case 
—an isothermal process. If the vessel or channel is 
an absolute insulator to heat, we get the other extreme 
case, a thermally insulated process—not adiabatic, 
a word to which reference will be made later. Another 
important subdivision classifies processes according 
to whether the actual identity of the substance in the 
vessel or channel is changing or not. The one extreme 
case is expansion in a closed cylinder—after cut-off 
and with no valve leakage. The other extreme case 
is steady continuous flow through a ehannel—such as 
a nozzle or throttle valve in which the mass of fluid 
in any section is constant. It will be as well to con- 
sider some of these cases. 

Let W, be the work received, H, the heat received, 
E, the initial internal energy, K, the initial mechanical 
energy, W, the work done, H, the heat rejected, 
E, the final heat energy, and K, the final mechanical 
energy—all measured in the same units. Then 
W, + H, + E, + K, = W, + H, + E, + K,. 

If the process is thermally insulated, H, = O = H,. 

Let us consider the first case of expansion in a 
cylinder. The equation becomes—W, + E, + K, 

= W, + E, + K, or Ww, — W, =(E, — E,) + (K, 
— K,). That is to say, the net work done is 
equal to the loss of the energy of the fluid. If the 
velocity of the fluid is small and there is no change 
of level, we may assume that K, = K,, and the 
work done becomes equal to the loss of internal 
heat energy (W, — W, = E, — E,). 

The other thermally insulated process that we will 
consider is steady flow through a channel or nozzle. 

If P, be the pressure at entrance and v, the specific 
volume, P, and v, the pressure and specific volume at 
exit, we have W, = P,v, and W, = P,wv,, and our 
equation (since H, = O = H,) W, + E, + K, = 
W, + E, + K, becomes P,v, + E, + K, = P,», + E, 
+ K, or I, + K, = I, + K, or K, — K, = I, — I,. 

That is to say, the gain in mechanical energy is 
equal to the loss of holotherm. This is true so long 
as the process is thermally insulated. It need not be 
isentropic, which is most important. The friction 
in the nozzle of a steam turbine does not render the 
equation untrue. It modifies the value of I,, but if 
the initial and final states of the steam are known, the 
gain of mechanical energy can be calculated. 

One case of particular interest, is when the friction 
is so great that the kinetic energy is completely 
destroyed and returned as heat (throttling). Then 
K, — K, = O and I, becomes equal to I,. 

Thus we see that when a substance undergoes 
thermally insulated expansion in a closed cylinder, 
then the work done is at the expense of its internal 
energy. But when it undergoes thermally insulated 
and continuous expansion through a system, the 
work done is at the expense of the holotherm. 

Isothermal and Adiabatic Processes,—The word 
“isothermal”? means constant temperature, and the 
word “ adiabatic’’ means what we have called 
“thermally insulated.” Ewing ‘and other standard 
writers have limited the use of these words to pro- 
cesses which are not only at constant temperature 
and thermally insulated respectively, but are also 
reversible. 

Isothermal.—‘ Isothermal expansion or compression 
means expansion or compression carried out reversibly 
and at constant temperature”—Ewing, ‘“ Proc., 
I, Mech. E.,’ November, 1914. 

The word “ isothermal” comes from| the Greek, 
and it is now always interpreted to mean “ equal 
temperature.” But it should be remembered that 
‘“‘ thermos”? means heat, no distinction being made 
by the Greeks between heat and temperature. Even 
to-day people talk loosely about ‘‘ the heat of boiling 
water,’ when what they mean is ‘‘ the temperature 
of boiling water.’ In scientific literature, even after 
the time of Carnot, there appears a looseness in the 
use of these terms. It/is perhaps a pity that a root 
derived from an ancient language in which no dis- 
tinction between heat and temperature was made 





has been used. But it would be foolish to suggest 
that the word isothermal should be discarded, as 





it has now obtai a ite place in engineering 
nomericlature, |” Sipiqioe’ t 3 visoT 

The limitation of the,term to reversible processes 
is not suggested by the word itself, and there seems 
no particular reason’ why ‘it. ‘should’ be ‘so’ limited. 
Our isothermal processes are usually ideal ones which 
are reversible: When there is any likelihood of con- 
fusion, we would: suggest’ the term ‘isothermal ’’ 
should convey nothing more than equal temperature. 
The process considered in’ Ewing's definition should 
then be called a ** reversible isothermal process.” 

Thermally Insulated Processes.—The: word * adia- 
batic”’ was first defined as applying to a process in 
which no heat was received or rejected. Work might 
be done, and heat thus lost,‘ but no exchange of heat, 
as heat; was possible, It is still used in this sense 
by some writers. It ‘was soon realised, however, 
that ‘@ process which was thermally insulated might 
receive heat by the destruction of kinetic energy of 
eddies, &c., in the substance itself; and the definition 
was then restricted by most writers of note to exclude 
such processes. In this striet sense, the word “ adia- 
batic” means a process, thermally insulated and 
reversible, é.e., ise! ic. 

*t Adiabatic expansion or compression means: ex- 
pansion or compression carried out reversibly and 
without allowing any’ heat to enter or leave the 
substance.”-——Ewing; ‘* Proc, I: Mech. E.,” 1914. 

This definition is as exact as could be desired; but 
unfortunately the word “adiabatic ’’ has not always 
been used in this sense, as is shown in the following 
paragraphs :— 

‘Adiabatic.—The word causes confusion because it 
is not always used in the same sense. This is so marked 
in some writings that the authors suggest that the 
word should be discarded. When the process con- 
sidered is that expressed by the above definition—a 
reversible process—-the word “isentropic” can be 


The word “ adiabatic” from its derivation means 
what we have called “ thermally insulated.” Murray's 
“New English Dictionary ’’ defines the meaning of 
the word “not to be passed through, impassable 
(Se. to heat).’ The confusion between heat and 
temperature, to which allusion has been made above, 
is well exemplified by the erroneous continuation of 
the definition, for Murray's ‘* Dictionary ’’ goes on to 
explain, “existing under a constant temperature, 
ie., when no heat enters or leaves the substance.” 
The same error occurs in other standard dictionaries. 

Now let us take other examples of the definition. 

Dalby—‘“ Steam Power,” page 217—says: “* Con- 
sider, for example, the simple case of adiabatic 
throttling.” Ewing would not call this an adiabatic 
process, because throttling is not reversible. It is a 

in which the holotherm remains constant ; 
one which we suggest should be called an “ isoholo- 
thermic process.”” What Dalby means is: ‘‘ Consider, 
for example, the simple case of thermally insulated 
throttling.” Burstall—‘ Proc. I. Mech: E.,” 1911, page 
179—has used the word “adiabatic” in the same 
way, in discussing the expansion of a gas through a 
nozzle. Incidentally, he ‘assumes that the kinetic 
energy of the gas is produced at the expense of the 
internal energy of the gas. We have shown above 
that it is produced at the expense of the holotherm. 

Other writers give as their definition of an adiabatic 
process one that we should call ‘‘ thermally insulated.” 
Thus, Jamieson—“ Steam and Steam Engines ’’— 
writes: ‘ Expansion doing work without gain or 
loss of heat from an external source is ¢alled adiabatic 
expansion.” 8. A. Reeve—‘‘ The Thermodynamics 
of Heat Engines *—writes: “‘ An alteration of tem- 
perature without addition or abstraction of heat, or, 
in other words, while completely isolated from heat 
exchange with the surrounding universe.” Hirsh- 
field and Barnard—‘* Heat Power Engineering ”— 
write: ‘‘ During adiabatic expansion or compression 
no energy, in the form of heat, is supplied to, or with- 
drawn from, the expanding gas, as would be the case 
if the walls of the vessel surrounding the gas were of 
material which is perfectly non-conducting as regards 
heat.” ‘ 

As was to be expected, Ewing is quite clear upon 
the subject, both in his book on “ The Steam Engine 
and other Heat Engines,” page 40, and in Appendix IT. 
to the paper on “ Refrigeration Research ”—“ Proc., 
I. Mech. E.,” 1914, His definition of an adiabatic 
process in the latter work is the shorter of the two, 
and has already been quoted. In the same place he 
gives a clear explanation why a substance expanding 
through a throttle valvé does not expand isentropic- 
ally, and he shows that, owing to eddying motion, 
bcs? aware is not reversible. Ewing only uses the 

‘adiabatic’ to describe that which we have 
called “isentropic.” “The following quotation from 
his book, page 58, is well worth noting: “ Adiabatic 
action would be realised if we had a substance ex- 
panding, or being compressed without chemical 
change, and without eddying motions, in a cylinder 
which (along with the piston) was a perfect non- 
conductor of heat and was opaque to heat rays.” 

There can be no doubt that the original meaning 
of the word “adiabatic” ‘was simply thermally 
insulated, and that was quite satisfactory for engi- 
neers until it was necessary to consider the problems 
connected with throttling and expansion through 
nozzles. There is, of course, a large number <f 
thermally insulated processes which are neithcr 
isoholothermic nor isentropic processes, The words 
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‘thermally insulated.”’| express the process. which 
is independent of external heat, whether that process 
is isentropie,or the, isoholothermic case of throttling, 
or any process, taking place. in.a vessel made, of.a 
perfect. non-conductor of ‘heat, Such. case,-is the 
practical one of the. flow..of steam through a nozzle 
with friction. . In this: case, the holotherm,is-deereased 
and the, entropy. inereased,,, Again, itis, not, essential 
that @ proegess should, be, thermally insulated in order 
that it may; be isoholothermie,,, The isothermal:expan- 
sion of @ perfect gas is also an isoholothermie process. 


(i1BB’s FUNCTION OR THERMODYNAMIC POTENTIAL. 


In his steam tables, published in 1915, Callendar 
has introduced to engineers a term which he calls 
‘‘Gibb’s function,’ and in his ‘ Steam Power,” 
page 191, Dalby somewhat suddenly springs this 
quantity on to his readers without giving it a name, 
but using the obvious symbol G, which, he says, 
“Stands for the variable term To, — I,.’ That is 
to say, Gibb’s funetion—for water stuff not super- 
heated—-has a numerical value equal to the product 
of the absolute temperature and the entropy of water, 
less the holotherm of water. We should suggest that 
the equation be written G= 69 - I. Dalby uses 
the value of G to calculate I, for wet steam at any 
point on an isentropic line, by means of the equation 
I, = 6.9, - G, where 9g, represents the constant 
entropy-——our symbol 6 for temperature is here used 
instead of his symbol T. We think it almost as easy 
to calculate I, from the equation I, = ,I, — 6, 
(oy —-_190), Where sf;°= holotherm ‘at saturation 
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of caleulating total heats of wet steam, and Grindley 
showed that the change of thermodynamic. potential 
during isothermal compression in a compressor 
measures the total work done in the,eylinder of the 
compressor. In a similar way the'¢hange ‘of holo- 
therm measures the total work done ‘when the com- 
pression is adiabatic. 

The following ‘property .of this:/function may: |be 
noted. Suppose a substance to pass through a system, 
doing work; ‘the. ess remaining isothermal, Then 
if W is the work done, I, — I, = AW — H, where H 
is the heat received. But H = 0(9, — 9,), or AW 
=I, - I, + (9 - o)=G, — G,. That is to say, 





equal to the increase in Gibb’s function. 

Dalby and others evidently realise that a phrase 
such as “ the negative) value of the thermodynamic 
potential at constant volume” was: ‘impossible for 
engineering text-books. They therefore write ‘‘ Gibb’s 
function,” or simply 'G. 

The Critical Point.—Engineers, until comparatively 
recent years, have been using as working substance 
in thermodynamics only water and air. As far as 
the engineer is concerned, the latter is a permanent 
gas and the former is used in both the liquid and 
gaseous states. With rise of the temperature of 
evaporation and the saturation pressure, the specific 
volume of steam diminishes. Within the range used 
in ordinary steam engineering, the specific volume of 
the steam is always very much greater than the 
specific volume of the water. Thus, at 200 deg. Cent. 
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the work done during an isothermal expansion is |, 
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almost) always.used: ander these: circumstances, 
though the idea of critical point is rarely in mind when | 
they: are employed: »»Certain critics,’ however, have 
objected to the limitation.of the words in:this way. 
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Craft ; for Canal and | River Service 
‘in the. United States. 
(By a United States Correspondent. 


Tue United States Government, through the 
‘Railroad Administration, is spending or insisting on 
“‘thedisbursement of 50,000,000 dols., or some 
£10,000 , at-normial-rate of exchange, in the con- 
struction of light-draught craft for the internal water- 
ways of the country and for the building of suitably 
equipped termini. This is the first general recognition 
of the part which America’s inland waters are expected 
to play in promoting transportation and easing the 
tax upon the land lines—a tax that leads to congestive 
conditions at certain seasons of the year, when the 
traffic becomes .especially heavy and the demand 
for rapid moveraent insistent. 

A large and important part of the construction of 
vessels. for this service rests with Messrs. Cox and 
Stevens, naval architects, of New York City, who have 
given especial consideration to the distinctive needs 
impo: by the loeal characteristics of the various 








sections to.beseryed by the vessels in question, The 
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temperature 9,, .9, = entropy at saturation at 6,, 
and ,9, = entropy at saturation at°6, (from ‘which 
expansion is supposed to have taken place)—the 
constant entropy. But some explanation of Gibb’s 
function may be of interest to engineers. It is alluded 
to sometimes as the *‘ thermodynamic potential ”’ of 
a fluid. It may be as well to state at once that phy- 
sicists talk about two “ thermodynamic potentials,” 
one (F) the thermodynamic potential at constant 
pressure, equal to E — 09, and the other 4, equal 
to I — 69, the thermodynamic potential at constant 
volume. These quantities were first introduced by 
Massieu in 1869, and were applied to the science of 
physics definitely by Willard Gibbs in 1875 and by 
Helmholtz in 1882, chiefly in reference to the thermo- 
dynamic properties of solutions and thermodynamic 
stability. 'The quantities do not seem to have been 
used by anybody in connection with engineering work 
until recently. Grindley in his paper on ‘“ A Confri- 
bution to the Theory of Refrigerating Machines,” 
before the Institution of Mechanical Engineers, 
November, 1912, spoke about one of them. Un- 
fortunately, the nomenclature is ‘a’ little mixed. 
Grindley used the thermodynamic potential at con- 
stant volume—the # of the physicists—and he 
denoted it by y. More recently Callendar,'in his 
steam tables, published in 1915, has introduced 
xibb’s function, which is really a, negative value of 
the thermodynamic potential at constant volume. 
He calls it G= 09 ~ I in his steam tables. Tt is 
obviously easy to'tabulate, because in all steam tables 
6, absolute ‘temperature, ) entropy; and I, holo- 





therm, are given. Callendar uses G as a simplé method 


FIG. 1~TOWING-BOAT FOR THE ALABAMA WATERWAYS 


of water is 0.0186 and the specific volume of steam 
is 2.064, more than a hundred times greater than that 
of water. But if the temperature rises still further, 
the density of the water diminishes and ‘the density 
of the saturated steam decreases, until at 365 deg. 
Cent. the specific volumes of water and steam become 
equal. All distinction between the liquid and vapour 
disappears; the critical state has been reached. 
Above this temperature the fluid can only exist in 
the state of a gas. Every fluid has such a critical 
point above which it cannot be reduced to the liquid 
state by pressure alone. It is only of recent years 
that the critical point has been of any real interest 
to engineers. Under frequent circumstances one of 
the most important refrigerants—carbon dioxide— 
is used above the critical point for part of its cycle. 
In illustrating one of the Mollier diagrams, which 
usually appears in a very different form for steam and 
carbon dioxide,’ a sketch diagram for steam right 
upon to the critical point will be shown. The simi- 
larity of behaviour will thus be made obvious. The 
failure to realise the fact of the critical point accounts 
for the use of the incorrect scientific phrase “ per- 
manent gases.” No, gases are permanent. if their 
temperature is lowered sufficiently before compression 
is attempted. It was necessary to cool, hydrogen 
below its critical \point'of -— 234-deg:.Cent. before it 
could be liquefied. 

Air is a vapour superheated to far above its critical 
point. We usually term such a vapour.a gas. Andrews 
suggested the limitation of the word “gas” to a 





substance above its critical point, the word “‘ vapour ”’ 
being used for lower temperatures, The words are 





craft which they have designed to meet the special 
circumstances. include..towing boats, self-propelled 
barges, and cargo barges or lighters. The vessels 
now in hand have been planned after towing tests in 
the model tank and with due consideration to the 
conditions which they will have to meet in navigating 
the waters for which they are intended. _ It is believed 
that in them there have been evolved types which will 
prove highly efficient and probably capable of still 
wider fields of employment. 

The craft will be placed in service upon the New 
York State Barge Canal, on a section of the Mississippi 
River, and they will also operate on the Tombigbee, 
Alabama, and Warrior rivers. The present intention 
is to build 124 craft of the three kinds in question, 
which will be distributed as follows :—Twenty self- 
propelled cargo barges and fifty-one towing barges 
for the New York State Barge Canal; six towing 
boats for the Mississippi River, together with forty 
barges; three towing boats and four self-propelled 
barges for the Alabama rivers. 

The towing boats designed for the rivers in Alabama 
are of the so-called tunnel stern type. They have an 
overall length of 140ft., a moulded beam of 24ft., a 
moulded depth of Sft. 9in., and @ maximum draught of 
&ft. These vessels, which are illustrated in Figs. I 
and 2, are of the single deck type and are fitted with a 
continuous deck-house 112ft. in length, thus leaving 
forward and aft only deck space enough for the con- 
venient handling of lines, &c. The forward house con- 
tains quarters for the engineers, pilots, watchmen,and 
part of the crew, while the after end of the deck- 
house contains a messroom for the white crew galley 
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stores, quarters, and a messroom tor the coloured 
personnel. The house is to accommo- 
date the captain, and the pilot-house is fitted with the 
usual equipment. This structure is so designed as to 
give the helmsman a clear view in all directions, and 
is provided with a powerful searchlight to facilitate 
river navigation after nightfall. Especial attention 
has been given to the matter of ventilation of the 
living quarters,so that the complement may at all 
times be comfortable. The quérters are steam heated, 

The motive power consists of two triple-expansion 





ways, which are illustrated in Fig. 3, are of the twin- 
screw: tunriel .order. » Their general dimensions are 
as follows :— 


Length overall we 
o 280 
Beam, moulded)... .. 49 
Depth, moulded 10 

7 


ught, maximum 


The barges are being built of steel throughout and 
all structural material meets the requirements of the 
American Bureau of Shipping. {The hulls show the 
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two in number and of the inverted cylinder triple. 
expansion type, with cylinders of 10%in., P7in., and 
27in. diameter respectively, with a uniform stroke of 
18in. They are designed to operate at a working 
pressure of 225 Ib. pr square inch, and each engine 
is intended to; develop 400 indicated horse-power at 
200 revolutions psr' minute. Each boat is provided 
with one surface condenser of 1100 square feet covling 
surface, an independent air pump, and a centrifuga! 
circulating pump. The ‘boilers are of the marine 
water-tube type and are two in number. Each of 
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FIG.2—MIDSHIP AND TUNNEL-STERN SECTIONS OF TOWING-BOAT FOR THE ALABAMA WATERWAYS 


condensing engines having cylinders 10}in., 17in., and 
27in. respectively in diameter, with a stroke of 18in. 
When making 200 revolutions a minute each engine 
develops 400 horse-power. Steam is supplied by two 
Ward boilers, arranged to burn coal. A generator of 
10-kilowatts capacity furnishes current for lighting 
the quarters and for the operation of the searchlight. 

Tc promote ease of handling the vessels are equipped 
with four rudders, one forward and one aft of each pro- 
peller. This arrangement of rudders, in conjunction 


usual barge section with bows slightly shaped to, 


promote easy entrance. There are two tunnels aft. 
Cargo will be carried on the main deck. An open 
hold somewhat forward of mid-length provides for 
the stowage of 1600 tons of coal. At each end of the 
coal hold-is an enclosure for package cargo. The for- 
ward enclosure is 24ft. long and has two hatches 
18ft. by 16ft. in the top and a sliding door in each side. 
The after enclosure is 50ft. long and has four hatches, 
two 12ft. by 12ft. and two 12ft. by 20ft. This enclosure 
has two doors to each side. The crew’s quarters are 





with thetunnel stern construction, issaid to haveproved 
especially satisfactory. The midship section, given 














forward below deck with accommodation for four deck 





them will have approximately 1400 square feet of 
heating surface and 39 square feet of grate surface. 
They will operate under na ural draught and will burn 
bituminous coal, hand fired. An electric generating 
set of 7} kilowatts is direct connected to a vertical 
steam.engine,.which can.operate at 80 lb. of steam. 
These boats are electrically lighted throughout ard 
carry 16in. searchlights.’ The deck machinery includes 
a steam capstan at each end of the vessel, steam 
steering gear, chocks, cleats, &c., to meet the con- 
ditions of serviee. 

The steel towing boats for the Mirsissippi River, 
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FIG. 3—SELF-PROPELLED BARGE FOR 


on the left in Fig. 2, indicates the general type of con- 
struction, which is as simple as po:sible so a3 to reduce 
first cost. Particular attention has been given to the 
longitudinal stiffness of the hull, which is promoted 
by stanchions and diagonal braces in line with the 
deck-house sides. The construction of the vessels 
in way of the propellers, showing the details of the 
tunnel arrangements—see the right-hand drawing in 
Fig. 2—is worthy of note. Heavy oak fender strips 


with steel facing plates are run along each side to 
protect the hulls of the boats from damage. 
The self-propolled barges for the Alabama water- 


| hands, four firemen, a cook, and a’ messman. The 
| engine enclosure and principal quarters are in the 
| after house, as indicated on the plan. The pilot house, 
| with quarters for the captain, issituated on top of the 
| upper house. 
| Jn the tunnels are four balanced rudders, two on 
| each side, one forward and one aft. of each propeller. 
| This arrangement is counted upon to give the best 
| results when going either ahead or astern. ‘The pro- 
| pellers turn outb-ard to the right and to the left, and 
| the designed maximum speed when fully laden is 
' eight miles an hour. The propelling engines will be 
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ALABAMA WATERWAYS 


which are illustrated in Fig. 4, page 595, are also of 
the tunnel twin-screw type and of the following 
general dimensions ;— 


Feet. 
Length overall 200 
Beam, moulded 40 
Depth, moulded 3 


Draught, maximum 4 


These boats have a single deck fitted with a con- 
tinuous deck-house about 150ft, long, an upper deck- 
house about 30ft. long, and a. surmounting pilot-house 





about 20ft..long. The main deck-house is arranged 
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to accommodate the crew, oilers and firemen, steward’s 
department, galley, mes:rooms, laundry, lavatories, 
fuel tanks, and machinery spaces. In the upper 
house, quarters are provided for the pilot, wireless 
operator and equipment, and engineers, and there 
are spare rooms, lavatories, officers’ saloon, and deck 
lockers. The forward part of the pilot-house is raised 
to give the helmsman a clear and commanding view 
in all directions. ‘Thestructure also affords accommo- 
dation for the captain, with an enclosed stairway 
leading to the lower house. The complement consists 
of thirty men. There are two masts carrying wireless 
antennz, and there are two smal]! derrick masts for- 
ward. Capstans, bollards, and cleats are arranged 
where they will facilitate the handling of the barges 
in all positions. The principal towing arrangement is 
in the form of a steel bridle and travelling hook fitted 
on the upper deck and supported from the engine-room 
bulkhead by heavy I_ beams. 


feet, the working pressure being 250 lb., and there are 
the usual auxiliaries, all of which are independent. 
There are two steam-driven electrical generating sets 
of 5 and 10 kilowatts respectively and of 110 volts. 
Their engines, which are direct conneeted, operate on 
steam ‘at a pressure of 801b. and are non-condensing. 
The vessels are lighted by electricity throughout, 
carry searchlight;, and have wireless sets of sufficient 
power to transmit over a radius of about 600 miles. 

The: steel cargo barges for the Mississippi River 
service—see Fig. 5—have the following general 


dimensions :— 
Feet. 
Length on deek 230 
Beam, moulded 45 
Depth, moulded... il 
Length of cargo box 184 
37 


Width of cargo box. . 





They are designed principally to carry miscellaneous 





harbour service, are divided into five compartments 
by four water-tight transverse bulkheads, They have 
three cargo holds, each provided with two hatches. 
The ends are hung from the forward and after bulk- 
heads by means of lattice girders. There is a skeg at 
the after end, to which is attached a rudder operable 
by hand gear. Especial attention has been paid to the 
necessary protecting fenders, and the hulls throughout 
are rigid and sufficiently strong to meet the exacting 
conditions imposed by the service expected of them. 
The hatches are 14ft. wide by 10ft. in length, with 
coamings and tight covers. A ceiling of 2in. pine is 
worked in the holds and carried up to the faces of the 
bilge brackets. Accommodation for the crew is 
provided in a house at the after end of each barge. 
Fifty-one barges of this type are now under con- 
struction, and in addition a number of similar barges 
with propelling machinery is to be built. 

While the present programme is, not extensive, 
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FIG. 5—STEEL CARGO BARGE FOR THE MISSISSIPPI RIVER SERVICE 


Double bottoms, under the engine and boiler-rooms. | cargo and bulk oil on the river between St. Louis and ; viewed in the light of the possibilities of the inland 
are intended té carry fresh water to the capacity of |New Orleans, and have a capacity of 2000 tons of | waterways of the United States, still it is regarded as 


100 tons. The oil fuel is carried in tank compartments, 
one of which is situated between the engine-room and 
the boiler-room and extends to the upper deck ; the 
other is forward of the boiler-room, which extends to 
the main deck. The total fuel capacity is about 
335 tons. The boats are designed*te meet the r- quire- 
ments of the American Burcau of Shipping. lLspecial 
attention has been given te tho arrangement of the 
water-tight bulkheads in orderto provide the largest 
measure of protection to the vessels in case of damage 
from “ snags ” lying submerged in the river, collision 
with other craft, &c. To promote easy handling each 


The 





| goods on a draught of 8ft. It is intended that barges being a promising step in the right direction. 
of this type shall be towed in groups of six by the | fundamental idea is to bring home to private owners 
twin-serew tunnel towing-boats. The lines show a/| the advantages of an immense field of service which 
scow form with long easy raking ends and rounded has been very largely overshadowed in America by 
bilges, designed to reduce resistance jn towing up| the growth of the country’s far-reaching network of 
stream against swift river currents. The cargo hold | railways. Further, the attitude of the Railroad 
is fitted with sixteen hatches, eight to a side, of 14ft. | Administration has brought about a change of practice 
by 16ft., with eight double sliding doors in each, and | by insisting upon the issuing of through tariffs where 
all arranged for convenience in handling goods. The| rail and water routes are concerned. Previously the 
available cargo spuce extends from the deck to the | railways, when privately controlled, would not issue 
floor of the hold, a total depth of 19ft. The hold is | through bills of lading in cases in wich their lines 
divided into eighteen compartments by’means of wing | were links in canal transportation. In short, the rail- 
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FIG. 6=-STEEL BARGE FOR THE NEW YORK STATE BARGE CANAL SYSTEM 


boat is fitted with four rudders. The lines of the hulls 
show a flat section with slightly rounded bilges worked 
into an easy forebody. The sheer is flat except at the 
ends. Special fenders are rigged at the bow to give 
a bearing for pushing barges either light or loaded 
without incurring the risk of their ends fouling under 
the overhanging deck of the towing boat. The 
practice is really to shove rather than to tow in this 
sort of work on the Mississippi River. 

Each boat is equipped with a power plant consist- 
ing of two triple-expansion engines with cylinders of 
15}in., 25in., and 44in. respectively and.a.stroke of 
26in., each engine being designed to develop 900 
indicated horse-power. There is a single surface con- 
denser having a cooling surface of 2400 square feet. 
There are two water-tube boilers, which are oil fired 
and have a total heating surface of about 8000 square 


ways made every effort to hamper and to put the 


and transverse bulkheads, the wing compartments 
water routes out of service. 


being oil-tight. Pumping arr ents are. provided 
for handling bulk cargo. The barges are fitted with 
towing bits, chocks, cleats, capstans, &c. 

The steel barges for the New York State Barge 
Canal system—see Fig. 6—have the following general 








characteristics :— CanaDA is gradually working towards co-ordination 
—_ and standardisation as regards the scientific develop- 
ee ee ao ment of its resources. The latest step in this direction is 
| Paes: ae 12ft. the introduction of legislation at Ottawa for the creation 
Displacement, light .. /.  .. 155 tons of a Bureau of Scientific Research on much the same lines 
Displacement, on 9ft. drauglit 705 tons as the corresponding institution in the United States. 
Deadweight cargo .. .. 9... 550 tons According to Canada, one of the functions of this new 


Bureau will be the standardisation of measures and 


The vessels are square-ended barges with rounded scientific apparatus. Ite other main functions will be the 


sides at the bows and sterns, and have a slight sheer 
at the‘ends to take up the camber of the beams. 
These barges, which are intended for both canal and 








direction and supervision of researches into technical pro- 
cesses and methods. The initial cost of the construction 
and equipment of the building is put at £600,000. 
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Improvements at Fishguard 
Harbour. 


Tue Great Western Railway Magazine for this month 
contains the following information about the work recently 
carried out at Fishguard :— 

“ Shortly after the death of Sir James Inglis; who took 
such @ prominent part ‘in the construction of Fishguard 
Harbour, Sir William. Matthews, of the firm of Mesars, 
Coode, Matthews, Fitzmaurice, and Wilson, MM, Inst. C.E;, 
was asked by the Great Western Railway Company to 
advise upon the extent and character of the works con- 
sidered necessary to complete the project. Acting upon 
his recommendation, a contract was let in 1913 for com- 
pleting the harbour improvements then in progress. These 
works have now been carried out. 

“The northern breakwater, which forms the principal 
protection of the harbour, is exposed to abnormally heavy 
seas during the occurrence of northerly and north-easterly 
gales, and in order to gta the possibility of damage 
during storms this work has been considerably strength- 
ened, The breakwater, originally consisting of, a rubble 
mound, was commenced in 1898, and in 1906, when the 
new Trish services were inaugurated, it had been projected 
te a point approximately 700 yards from the land. The 
material, mainly stones weighing from 5 to 30 tons each, 
was obtained by blasting away the adjoining cliffs. Subse- 
quently a further extension was undertaken to afford 
increased protection for vessels lying alongside the Irish 
quay, and at the time the coniract was entered into the 
mound had a length of about 3000ft., with a width of 
300ft. at the base and 60ft. at the top. 

“Under the original method of construction the forma- 
tion of the rubble slope below low-water level on the 
seaward side was largely: dependent upon the action of 
the sea. Rubble was — on the upper portion of the 
mound and drawn down by wave action, thereby increasing 
the width of the mound and flattening the slope, until 
what is termed ‘the angle of repose’ was ultimately 
produced. By this means alone it would have been many 
years before the mound @ permanent formation, 
and during this time tipping would have to be continued. 
The work which the contractors have carried out was 
designed with a view to securing immediate permanence. 

“ Below the level of low water large quantities of rubble 
have, been deposited from barges in order to produce 
the required gradient. The material was obtained from 
quarries at the root of the breakwater and lowered into 
hopper barges of about 120 tons capacity by cranes at 
the temporary wharf, on the harbour side of the break- 
water. - 

** At and about low-water mark a heavy berm or rough 
pitching has been formed by the deposit of stones weighing 
from 10 to 12 tons each, and above that the sea slope has 
been completed. by placing 40-ton concrete blocks. in 
‘pell mell’ formation, with the object of breaking up 
and absorbing in the interstices between the blocks the 
heavy seas falling on the work during on-shore gales. The 
concrete blocks, which mostly measure 12ft. by 7ft. by 
7ft., were made in a work yard constructed on a portion 
of Goodwick Sands reclaimed for this Lp ape and con- 
veyed 'to the breakwater on trucks ‘over the contractors’ 
temporary railways, being placed in position by a travelling 
Titan crane having the exceptionally large radius of 125ft. 
. The top of the structure has been paved with concrete 
and pag ste has been erected along its entire length. 

nS breakwater is terminated by a round head, upon 
which a new octagonal concrete lighthouse has been 
erected. Owing to the exposed position it was considered 
desirable that the lighthouse should be controlled from the 
mainland, and arrangements have been made for the 
mechanism revolving the optic, ringing the fog-bell, and 
supplying the gas, to be operated electrically from the 
generating station at the root of the breakwater. The 
lantern exhibits a red light of 5000 candle-power which is 
visible in clear weather for 13 miles. The work on this 
breakwater has entailed the use of nearly 372,000 tons of 
rubble, varying in weight from 1 ewt. to 12 tons, and over 
5000 concrete blocks, the majority of which are of 40 tons 
weight. 

“ The eastern breakwater, which runs out from Goodwick 
Sands, has also been ed. The construction of 
this breakwater was commenced in 1909, The work was 
designed to afford further protection from rough weather 
within the limits of the harbour. It. consists of a rubble 
mound 2700ft. in length. In connection with the work of 
stre ing and levelling the slopes more than 11,000 
tons of from: 1 ewt. to 3 tons in weight has been 
an automatic flashing light erected thereon. 

“ This light, whieh was ied by the Gas Accumulator. 
Company, ses & ni of interesting features, | 
Dissolved. acetylene gas’is used as the illiminant and the 
supply to the bt is controlled 
ata turns on the gas at sunset and at any time 


> 





during the. day when low visibility. prevails. The mech- 
—— necti ee Nas 6 eee 
a quick flash at fixed intervals, a small by-pass 
only being : during. the intervening periods of dark- 
ness, thus ing a considerable economy in the con- 
n. of gas. 1 i are sufficient to contain 
ay Cones” the ten months this light has been 
in use it has been y NP ional ae, 
“In order to provide a berth at. whieh the ¢ross-channel 


steamers can be laid up for repair, the Irish quay has 
been extended by approximately 700ft. The work of 
setting the concrete blocks which form the quay wall was 
completed by the contractors, but owing to the site having 
been occupied during the war by.the Royal Air Force for 
the purpose of a seaplane station, the filling in of the space 
behind the wall has been interrupted, and this portion of 
thé work is being undertaken by the Great Western Com- 
pany. 

** In connection with the harbour works @ portion of the 
foreshore between the eastern breakwater and the railway 
has, as previously stated, been, reclaimed for the construc- 
tion of a work yard. ede oped pl ant is now em. 
peony 5% ‘from this spot, hasbeen levelled. an 
trimmed. ‘In accordance with the ¢onditions under which 
this reclamation was sanctioned by Parliament a portion 


A round head has been constructed at the end and | 


by @-sun valve,-which | 





Of the land will be handed over t0'the local parish ‘council 





“ The contractors for these works were Messrs. Topham, 
Jones, and Railton, Limited, and the engineers who acted 
on behalf of the Fishguard and Rosslare Railways and 
Harbours Company were Messrs. Coode, Matthews, Fitz- 
maurice, and Wilson, their resident engineer being Mr. G. 
Lambert Gibson, M. Inst. C.E.”’ 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
corres ents.) 





DORADA ROPEWAY. 


Srr,—In reply to my letter in your issue of May 28th, indi- 
cating the economic development of future aerial ropeways for 
long distance transport by..new ropeway haulage systems, at 
present under test and° construction, your correspondent, Mr. 
Harrison Roe, offers some reasons why the detachable clip 
system of the Dorada re y did not have the tall towers 
reduced to more econo: rtions. 

The gradient at which @ earrier load will ascend and descend 
a hill without slipping and. colliding with its fellow chiefly 
depends upon the design and gripping power of the clip, and I 
agree with Mr. H. Roe that the “efficiency” of this clip is 
“unfortunately limited.” That is precisely why I predicted 
the supersession of this type at no distant date under similar 
circumstances, but he is wrong to presume that I referred to 
any proposals of skids and depression sheaves, identified with 
his firm. i 

To fix depression sheaves for the purpose of bringing the 
rope nearer the ground—and I should like to add these were not 
unknown in 1913—the rope gradient would be frequently in- 
creased beyond the safe limit of 24 deg., and this must include 
the initial gradient due to the sag of the rope, hence the small 
margin of angle for negotiating line gradients on long spans 
and these costly high towers. ‘ ; 

I am much obliged for Mr. Roe’s reference.to my not incon- 
siderable part in designing this ropeway with his firm, among 
other things, and he probably is right thatthe “ excavations ” 
were ced bet October 15th and 22nd, 1913, but 
neither your artiele nor my letter referred to “‘ exeavations.” 
There are many other operations in the “construction” of a 
ropeway preceding ations or superintending the erection 
on site, and I maintain that the period of construction should 
be “‘antedated some six months.” 

Apologising for this further letter and thanking you for 
courtesy of publication. 

AgriaL Ropeway Transporters, Lrp., 

London, June 7th. J. K. Hoyte. 











TIMING DIESEL ENGINE VALVES. 


Sr,—Your issue of the 28th ult. has just reached me, and 
therein I see descriptions of two methods of timing the fuel 
valves of Diesel engines. ‘Whilst these methods are ingenious, 
and reflect. credit on the originator, I would suggest that the 
following method, which is in fairly common use for the same 
purpose, is very much simpler and just as accurate. 

Referring to, the figure reproduced on page 559 of the issue 
in question, the method to which I refer is carried out as follows : 
—An extension piece is screwed into the end of the needle H, 








. 


so that it projects an inch or so through the cap.J of the fuel 
valve. A scribing block is mounted on any convenient part of 
the engine, and to.it is fixed a “‘ Unique” indicator gauge 
registering in thousands of an inch. The gauge is adjusted to 
bear on the end of the extension piece in the needle, and is 
adjusted. when the valve is closed to give any convenient read- 


ing, say, .005in. As the engine is turned by hand it is easy to 
seé the instant at which the valve begins to lift, a quarter of a 
thousandth of an’ inch of movement being distinctly visible on 
the! indicator. » 

The above method has the advantage of requiring no special 
tackle other than what is usually included in 9 fitter’s kit of tools. 
Coatbridge, June 2nd. Witrer. GREEN. 

\ : 





WILD-BARFIELD PROCESS. 
Sm,—With reference to: Coloriel'Crompton’s letter in which 
he states that the magnetic change point'is nop sufficient. indi- 





cation of the correct temperature for withdrawing a straight 
carbon steel from the furnace where the mags is, large, this.no 
doubt depends upon what is meant ‘by the maguetic 
change point. With the Wild-Barfield furnace, the steel is 
left in until it has lost its last 1 per cent. of. magnetic suscepti- 
bility, which is to say, that it is considerably hotter than what 
is often called the “ change point,’” which is strictly no point 
at all, but a changé spreading over quite a large rangs of tem- 

and time. ; 

With all due respect to Carl Benedick, we do not think that 
he would have arrived at quite the game conclusions if he were 
to repeat his experiments to-day, and had the uze of a Wild~ 
Barfield furnace. 

We have not gone quite as far as treating armour plates as 
yet, but we can say that with the largest furnaces we have yet 
made, no difficulty has been experienced in fully hardening the 
largest masses of steel that can be heated in them, provided that 
directions are obeyed, and the steel is not withdrawn till it has 
lost its very last quota of magnetic susceptibility. 

Automatic AND Exzcrric Furnaces, Ltd., 
E. P. Barvrerp, 


London, June 2nd. Managing Director. 





ANOTHER OLD BEAM ENGINE. 


Sm,—I note in the current issue of Toe Encineer a photo 
engraving of “An Old Beam Engine,” built by Joseph Taylor 
in 1856. 3 

In the course of extensive alterations and electrification in 
our works, we have just demolished a beam engine built by James 
Watt in 1821, which had only ceased work on May 4th of this 
year, the engine having thus been at work one hundred years. 

As far as I know, the engine has needed important repairs 
twice only during that period, and for the last twelve years she 


ee 
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has averaged 120 hours’ duty practically ever week. The cylin- 
der was 24in. diameter, stroke 6ft:, the fly-wheel 16ft.'diameter, 
with a section of 14in. by 9in. wide, was built with a segmental 
dowelled rim on six arms bolted to! a square boss. The boss was 
staked by sixteen keys to a 12in. square shaft: ‘ 

Originally ;she was. served. by two cast iron wagon boilers 
working at 12 Ib. pressure ; these were replaced about forty-five 
years ago by a Lancashire boiler 24ft. by 7it., steaming at 25 Ib. 
Vacuum was tead by means of the barometer type of gauge in 
a mahogany case with silvered face, and the’ engine worked up 
te 24in. vacuum to the last. Her normal speed was 22 revolu- 
tions per minute. The beam was carried on a cross girder built 
into the walls and supported directly under the gudgeons by 
the two columns shown in the print. Governing was essisted 
by the balanced balls attached, one each to the governor spindle 
top and to the throttle valve, these beg connected by a chain 
running on fair leads. The gudgeon brasses carrying the beam 
were marked :— 





No. 416. 
GUDGEON BLOCKS. 
40 HORSES. 
SIX FEET 
STROKE. 
1821. 
There was also a brass plate attached to the engine marked :— 
JAMES WATT, 
SOHO. 
1821. 


The slide valve was of the long hollow box type, actuated at the 
bottom by a rocking lever moved by a lattice braced excentric 
strap, the rocking lever working also the’ circulating pump. 
The feed and air pumps were worked diréet from the beam and 
were connected to the parallel motion to-which the piston-rod: 
was linked up: The governor was driven by @ pair of gun-metal 
mitre wheels, one of which had hornbeam teeth, and so ran quite 
silently. The ornamental railing shown in the print surrounded 
the: crank and. fly-wheel pits ; carpet. was once laid on the 
floor and stairs. The: brackets for the brass stair rods can be 
seen on the left of the view. 

Owing to the floor overhead and the side windows’ being 
blocked by coal the lighting for the photograph was arranged 
by means of two acetylene lamps placed in the window recesses, 
the narrow engine-room preventing us getting a better view: 

With repairs estimated at £250, this. engine could have gone 
on for another half-century, and: one has pleasure in making 
public ;this fine work of the foremost, of our early engineers, 





James Watt. : ‘W. Monro, Chief Engineer, 
The Bristol Distilling Co. Limited, 
Bristol, June 6th, , 
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Short Histories of Famous Firms. 
No. V.* 
MESSRS. ROTHWELL AND CO., BOLTON. 
Contributed by FE, LE. AHRONS, M I. Mech. E. 

THE 6xact date when the firm of Rothwell and Co., 
of Union Foundry, Bolton, was originally founded 
is not known, though probably it was shortly before 
1830. In its earliest days the firm was known as 
Rothwell, Hick, and Rothwell, one of the partners | 





to the Grand Junction Railway, two to the Liverpool 
and Manchester Railway, two to the Stockton and 
Hartlepool Railway, five to the London and South- 
ampton Railway, and four to the Manchester and 
Leeds Railway. Three somewhat similar engines 
went north of the border to the Glasgow, Paisley and 
Greenock Railway. 

The other type was Edward Bury’s well-known 
four-wheeled engine with bar frames, which the firm 
built to Bury’s orders as sub-contracts.. ‘Of these, six 
in 1837-8 were delivered to the London and Birming- 
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‘BRISTOL AND EXETER ENGINE OF 1859 


having been Mr. Benjamin Hick, who, however, left 
it in 1832, when he founded the present firm of 
Hick, Hargreaves and Co. 

In the very early days of railways the firm saw the 
possibilities of the demand for locomotive engines. 
and its first engine for railway work was built for 
the Bolton and Leigh Railway in 1831, which is 
recorded in Wishaw’s well-known work on railways 
as having been constructed by Rothwell and Hick. 
It was a four-wheeled “single” engine with 5ft. 
driving wheels and 3ft. leading wheels, the cylinders 
being 9in. diameter by 18in. stroke. The frames were 
placed inside the wheels and were made of oak plated 
on both sides with iron. The fire-box was circular 
with a rounded high top, very similar to the type 
adopted by Edward Bury at about the same period. 

The firm at once turned its attention to the foreign 
trade, and of the first twenty-five locomotives built 
until the end of 1837, only seven appear to have been | 
delivered to English railways. Of these early loco- 
motives a few four-wheeled engines, very similar to | 
the one constructed for the Bolton and Leigh Railway, 
were sent to various railways in America in 1832 and 
1833, but for the next two years locomotive construc- 
tion ceased, as the firm had to concentrate its atten- 
tion on the manufacture of stationary, colliery, and 
pumping plant. From 1836 Messrs. Rothwell made 
locomotive building one of their main businesses 
and sent a number of engines to the United States, | 
Germany, and France. Of those delivered to American 
railways, one built in 1836 for the South Carolina 
Railroad embodied several features specified by the 
American locomotive engineer of that line, Mr. 
Horatio Allen, the chief of which were outside inclined 
cylinders with a leading swivelling bogie. This | 
engine, named the Tennessee, had “single ’”’ driving | 
wheels at the rear, 4ft. 6in. diameter, and cylinders | 
9iin. by 18in., and is stated to have been at work for 
over thirty years, with the cylinders enlarged to 1lin. 
diameter. Four of the five engines sent to the 
Leipzic and Dresden Railway in 1836 and 1837 had 
the four wheels coupled. Two of them, for passenger 
traffic, had 5ft. wheels, and the other two, for goods | 
traffic, had 4ft. 6in. wheels, the cylinders of all beirg | 
llin. by 16in. The other engine was @ six-wheeled | 
single driver passenger engine numed Peter Rothwell, | 
with 5ft. wheels and llin. by 1Sin. cylinders. This | 
type, with the cylinders enlarged to 12in. and 12}in., 
became one of the firm’s standard engines, of which 
five more were built for the Leipzic and Dresden 
Railway in 1838-1840. Six very similar engines with 
5ft. Gin. wheels and 13in. by 17in. cylinders were | 
delivered in 1837-1839 to the Paris and Versailles | 
Railway. 

The engines built in 1837-1840 by the firm. for | 
British railways were generally of two types, of which | 
one was the standard 2-2-2 engine with 5ft. and| 
5it. 6in. wheels and cylinders varyiig from 124in. 
to 14in. diameter by 18in. stroke. , Of these, eight went | 








* No. IV. appeared May 14th, 1920. 





| Mr.—afterwards Sir—Daniel Gooch’s designs, and 








ham Railway, and five in 1840 to the Midland Coun- | 
ties Railway. All had 5ft. 6in. single drivers and 
12in. by 18in. cylinders, except two goods engines for | 
the latter line, with the four wheels coupled 5ft. | 
diameter. 
By the end of 1840 sixty-five locomotives are | 
recorded as baving been built by the firm, of which | 
thirty-six were for home railways, and twenty-five | 
for abroad. Of the remaining four no record exists, | 
but they probably were sold to foreign railways. 
In 1841 there began a connection with the broad- 


| frames, and were quite unlike Mr, John V. 


| and Western. 


fire-boxes. The total heating surface was only 
468 square feet and the steam pressure 90 lb. per 
square inch. ‘The engines were too°light for main 
line goods traffic andwere soon converted to saddle 
tank engines for general purposes. For their deficiences 
in this respect Messrs. Rothwell were not responsible, 
since the design was not theirs. Six of these engines 
wore delivered in 1841 and the other six in 1842. 
From this time until the latter part of 1845 there 
appears to have been an almost complete stoppage 
of the locomotive building activities of the firm. In 
1842 a few passenger engines with 6ft. single driving 
wheels were exported to Russia, and unless they were 
followed by further engines for the same country, the 
firm’s export trade, after an extremely promising 
beginning, seems to have completely come toan erd. 

In 1845-6 the firm partially constructed eleven or 
twelve 2—4—0 goods engines for the northern division 
of the London and North-Western Railway to the 
standard ‘Crewe” pattern ofMr. Alexander Allan. 
though part of the work for these engines was done at 
Crewe. In 1846-7 six long boiler goods engines with 
six-coupled wheels 4ft. 8in. diameter and cylinders 
l5in. by 24in. were built for the Bristol and Birming- 
ham section of the Midland Railway. They were of 
Stephenson's well-known type and appear to have 
been the only ‘long boiler ’’ engines which the firm 
constructed. One of them exploded at Birmingham 
in 1857 and another was sold by the Midland to the 
Eastern Counties Railway. 

A large order for twenty-eight single express 
engines with 6ft. single driving wheels and 15in. by 
22in. cylinders was executed in 1846-8 for the London 
and South-Western Railway. They were built to the 
firm's own designs with inside cylinders and double 
tooch's 
outside cylinder type: for this railway. Their out- 
ward appearance was characterised by a tall orna- 
mental fluted dome near the chimney. Though 
delivered during Mr. Gooch’s superintendency, it 
was stated in the Locomotive Maguzine that the order 
had been given in 1843 prior to his arrival, and that 
considerable delay occurred before it was executed. 

These engines were followed in 1850 by the only en- 
gines built for an Irish railway, the Great Southern 
These were four 0-4-2 goods engines 
with 5ft. wheels and 15in. by 24in. cylinders. 

Again for the next three years there is a blank in 
the firm’s locomotive building, during which period 
it is probable that Messrs. Rothwell confined their 
work te general engineering, millwrights’ work, and 
stationary engines, which formed part of their busi- 
ness, but in 1853-4 they turned out the eight 4-2-4 
express tank engines for the Bristol and Exeter Rail- 
way with 9ft, driving wheels ard a bogie at each end, 
which have made the name of the firm famous, though 
the design was that of Mr. Pearson, the company’s 
chief locomotive engineer. The cylinders, when the 
engines were originally built; were 16%in. by 24in. 
There were eight of the class, Bristol and Exeter Nos. 


| 39 to 46, of which a description and drawings were 
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PEARSON'S, .NINE-FOOT DRIVER ENGINE OF 1853 


gauge railways of the Great Western, for which after- 
wards the firm built its most celebrated engines. The 
first order, was for twelve 2-4-0, goods engines. to 


were Nos. 66 to 77 of Messrs. Rothwell’s build. -The 
frames were of the double * sandwich ’’ pattern; cut 
out according to the usual Great Western practice of 
that time, »nd the coupling-rods worked on outside 
cranks. The coupled ‘wheels had a' diameter of 5ft., 
the leading wheels of 3ft..6in., and the.eylinders were 
15in. by 18in. « The boilers ‘had tall“Gothic ’”’ type 





given in THe Enoinger Supplement of December 
16th, 1910... The illustrations there given.show the 
engines a3 originally built by Messrs. Rothwell, but 
the historical portion of the deseription requires a 
slight correction, as the’ date 1868 there given’ is' that 
of a subsequent rebuild at Bristol by Mr. Pearson. In 
that year Nos, 39, 41, and 42 were rebuilt and con- 
siderably modified, and to the form of which drawings 
and particulars may be found, in Tar, ENGINEER of 
May. 9th, 1890... At the same time the wheels were 
reduced in diameter to 8ft. 10in. and: ‘the cylinders 








June 11, 2920 


THE ENGINEER 


599 








enlarged to 18in. by 24in. Engine No. 40 was. simi- 
larly rebuilt in 1873, but the remaining four were 
broken up in their original condition in 1870-1. The 
four rebuilt engines were afterwards converted by the 
Great Western Railway to 4-2-2 tender engines with 
8ft. driving wheels, and two of them ran until within 
a short time of the abolition of the broad gauge. 
Immediately following these eagines,, Rothwells 
built in 1854-5 seven of Sir Daniel Gooch’s famous 
broad-gauge 8ft. single engines for the Great Western 
Railway, with cylinders 18in. by 24in. These were 
the only engines of the class which were not built at 


Swindon, and bore the names and dates: Alma 
(November, 1854), Balaklava (December, 1854), 
Inkermann (March, 1855), Kertch (April, 1855), 


Crimea and Eupatoria (May, 1855), and Sebastopol 
(July, 1855). An illustration of a similar Swindon- 
built engine, the Lightning, was also given in THE 
ENGINEER Supplement of December 16th, 1910. 

After these the firm built in 1855 eight 4-4-0 broad- 
gauge saddle-tank engines, the first two of which were 
delivered to the South Devon Railway, and the other 
six to the Bristol and Exeter Railway. They were 
practically identical and had 5ft. 6in. driving wheels, 
leading bogie, and 17in. by 24in. cylinders, One of 
the two South Devon engines—G.W.R,. 2132—is also 
illustrated in the Supplement referred to above. 

In 1856 the firm obtained a large order, for twenty 
goods and five passenger engines for the Lancaster 
and Carlisle Railway, which was then about to be 
opened. These engines were delivered in 1857 and 
were of Alex. Allan’s designs, though somewhat larger 
than the Crewe-built engines of similar types. The 
2-4-0 goods engines had outside cylinders 17in._ by 
20in. and coupled wheels 5ft. lin. diameter, the 
pa senger engines being of the 2~2~—2 type with 16in. 
by 20in. cylinders and 6ft. lin. driving wheels. These 
engines were re-boilered by Mr. Ramsbottom and ran 
for about thirty years. 

In 1858 six 2-4-0 goods engines with 5ft. lin. 
coupled wheels and 18in. by 22in. cylinders were built 
for the Eastern Counties Railway to Mr, Sinclair’s 
designs. They were close derivatives of the Ailan 
type with outside inclined cylinders and outside frames 
at the leading end. 

Then followed the last four locomotives which, as 
far as is known, were constructed by Rothwell and 
Co., all four being for the broad-gauge line of the 
Bristol and Exeter Railway. Two of them were small 
curious-looking single-wheel tank engines for branch 
line traffic. They wero of the 2-2-2 type with 5ft. 6in. 
wheels and 14}in. by 18in. cylinders, and. like all 
Mr. Pearson’s engines, had domeless boilers. They 
started work in August and October, 1859. 

The last two engines were built in July and August, 
1860; they were heavy 0-6-0 goods engines with 
5ft. wheels and 17in. by 24in. cylinders, and almost 
identical with the broad-gauge goods engines of the 
Great Western Railway. With these locomotive 
building by Messrs. Rothwell appears to have ceased 
after thirty years’ work in this branch of engineering, 
and the construction of about 200 engines. 

The firm appears to have carried on for a few years 
longer as. general engineers, but the date when it 
finally suspended operations is not known, It is 
stated that it came to grief over a large pumping 
station contract which it had undertaken in the 
neighbourhood of London. ‘The works afterwards 
formed a portion of the premises of the Bolton Iron 
and Steel Company, who were well known as manu- 
facturers of tires, axles, and other railway material. 
The latter firm was absorbed by Henry Bessemer and 
Co., Limited, about thirteen years ago. 

It is @ coincidence not without probable cause that 
the period from 1859 to 1863 saw the disappearance 
of four of the most celebrated locomotive building 
firms in this country, viz., E. B. Wilson and Co., of 
Leeds ; Rothwell and Co., of Bolton ; William Fair- 
bairn and Sons, of Manchester ; and Jones and Potts, 
of Newton-le- Willows. 








Obituary. 





WILLIAM SHELDON. 


Ir is with much regret that we have to record the 
death of Mr. William Sheldon, who died at Ashdene. 
Roundhay, on May 20th, in his sixty-nineth year. 
Mr. Sheldon, who was. widely, known; and. highly 
esteemed, was born at Hanchurch, Neweastle-under- 
Lyme, and served his apprenticeship at the Stoke 
Works, afterwards going to Laird’s shipbuilding yards, 
Birkenhead. In 1879 he was engaged by John Fowler 
and Co. as foreman over their tool shop. In that 
capacity .he inspired such confidence amongst all 
grades of co-workers in the firm that,in 1888 he was 
given the position of assistant works manager. In 
1897, when great developments of trade and extension 
of works were undertaken, he was appointed works 
manager, and was given a seat on the directorate in 
1906. 

As a practical engincer and a thoroughly capable | J 
works organiser he had few equals, and his personal 
integrity endeared him to those with whom he had 
to do. At the district meetings of the Engineering 
Employers’) Federation he usually represented the 
firm of John Fowler and Co. (Leeds), Limited, and 





his well-formed opinions and impartial judgments 
were highly valued by that.body. 

Mr. Sheldon joined the Leeds “Association of 
Engineers in 1886, was one of its most, zealous workers 
as. @ member of the committee, and occupied the 
presidential chair in 1898-9... He was one of the 
Association’s trustees up to the time of his death. 








A Large Reinforced Concrete Pile 
Driver. 


Dorine the execution of the foundation work for a 
large reinforced concrete bridge in Sweden it was found 
necessary to provide for piles up to 200ft. in length in 
order to reach solid bottom, the circumstances being such 
as to prevent the driving of shorter piles with subse- 
quent building up and re-driving. 

The bridge, which is 3000ft. long and connects Ropsten 
and Lidingé, is constructed with a number of 50ft. spans, 
each of which is supported on piles varying in length from 
75ft. to 200ft. The depth of water is about 60ft. and the 
bottom consists of soft soil for a distance of about 80ft. 
down, after which firm ground is encountered. A consider- 
able part of the pile is thus unsupported, which necessitated 
ample dimensions to prevent buckling. Moreover, as the 
whole of the driving operations had to be carried out from 
the surface of the water the designers were faced with the 
difficulty of providing a pile 200ft. long which was of 
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TUP FOR PILE DRIVER 


sufficient stiffness to be handled and driven, and which 
would yet allow of easy transport to a floating pile-driver. 
The problem was solved by constructing the piles as 
circular tubes between 3ft. and 4ft. diameter, remforced 
with steel and built in a specially constructed dry dock, 
from which they could be floated out to the pile-driver. 
After driving they were filled with conerete. 

The pile-driver, which, of course, had ‘to be ‘specially 
designed for the , is mounted on four floating 
caissons built of reinforced concrete. The equipment, 
which is illustrated on page 602, is provided with pumping 
machinery for trimming during the handling and pitching 
of the piles. - This trimming arrangement was also utilised 
to tilt the pile frame in order to drive the piles to a certain 
inclination, as required by the designers. In addition to 
the trimming pumps, force pumps were provided for actual 
driving two.water jets being carried along the 


-whole ‘length of the piles diametrically opposite one 


another. Hydraulic hose, specially armoured to support 
the weight due to the considerable length of hose filled 
with water, was obtained from Messrs. Reddaway and 
Co. for this purpose. 

On account of -the height of the pile-driver special pre- 
cautions had to be taken against wind pressure, and, as 


will be noticed from the engravings on page 602, a very’ 


broad base is setae so as to minimise the effects of wind 
tilting. The leaders are of the sliding type and admit of 
lowered below water to a considerable depth, while 
guide rollers are fitted so as to keep the circular piles in 
place during the driving. The size of the hammer may be 

judged from the engraving on this page. The weight of it 
was about 10 tons. 

The whole’ of the pile frame was designed and built by 
Messrs. Christiani and Nielsen, 25, Victoria-street, West- 
minster, in connection with the di and execution of the 
reinforced concrete a. of the bridge above and for which 


they were responsible. 





The Standardisation,of Ships’ 
Details. 


Tue following;communication has been received from 
the secretary of the North-East Coast Institution :— 

On June Ist a gathering of some significance was held 
at the Institution’s rooms, whe: the first meeting of the 
North-East Coast Institution Parels for the Standardisa- 
tion of Ships’ Details took place. 

Standardisation in connection with ships has many 
opponents, who regard it with disfavour as being essen- 
tially reactionary and retarding | technical and ‘pesontific 
development, Standardisation “ undiluted’ would ob- 
viously bar the way to any improvements in design, 
material, &c., but with due modification—aliowing of 
periodical revision of specifications to facilitate the 
incorporation of improvements—standardisation tends 
to secure many commercial advantages such as tho 
cheapening of manufacture by the elimination of waste of 
time and material and the many benefits resulting from 
the interchangeability of mechanical parts. Its applica- 
tion to such items as ships’ deck fittings, &c., if judiciously 
carried out, should be very successful from the above 
indicated standpoint. 

A movement for the standardisation of ships’ details 
has been on foot since 1917. The North-East Coast 
Institution’s part in this movement first took public form 
in the discussion of a paper read before it by Mr. C. Waldie 
Cairns in December, 1917, on ‘* Some Insufficiently Con- 
sidered Details of Ship Construction and Equipment.’’ 
In this paper Mr. Cairns examined a number of ships’ 
deck and other fittings, and advocated some form of 
standardisation of these in: my of the then existing 
somewhat haphazard practice in respect of such items. 
The paper was warmly received by the local shipbuilders 
and naval architects, and its-direct result was the formation 
of a Ships’ Fittings Committee of the Institution for the 
purpose of pre; standards for all Berm details of 
ships’ equipment, &e. The chairman of this committee 
was Mr. G. M. Harroway, of Sir Raylton Dixon and Co., 
Limited, and its members, Messrs. C. Waldie Cairns, 
W. G. Dobson, and Col. D. R. MacDonald. This committee 
worked most enthusiastically, and, despite the pressure 
of war conditions, presented a report to the Council of the 
Institution in April; 1919, recommending Standards for 
bollards, fairleads, mooring pipes and hawse pipes, which 
represented the first fruit of its activities. 

The further work of the committee was suspended by 
the appearance upon the scene.of the British Engineering 
Standards Association, which informed the Council of 
the Institution that it had under consideration the formu- 
lation of national standards for ships and ships’ machinery 
details, aad would be glad of the Institution's co-operation 
in view of the work which the Institution’s Ships’ Fittings 
Committee was doing and had done. Prior to this in- 
vitation the B.E.S.A. had, as. the result of a conference 
held on August 9th, 1918, when the subject was first 
formally introduced, appointed a Sectional Committee on 
Ships’ Details under the chairmanship of Sir Archibald 
Denny, Bart., and with the following vice-chairmen :— 
Sir Aubrey Brocklebank, Bart., and Messrs. A. M. Kennedy 
and A. E. Seaton. 

As the result of the negotiations with the B.E.S.A., 
the Institution’s Ships’ Fittings Committee has been 
replaced by the North-East Coast Institution Panels, and 
the technical: work involved in the-standardisation of 
ships’ details is being done by these and similar panels 
appointed in the Clyde district. 

The details at present under the consideration of the 
panels are as follows :— 

Panel 1.—Bollards, fairleads and mooring pipes. 

*” ey, era ropes, rigging screws and rigging 


x 3.—Bost davite, derricks, derrick fittings, stancl)- 
ions, all ladders and ladder fittings. 
»  4-—Windlasses, capstans, winches, steering gear 


and deck 

»  §—Deck and hatch eo water-tight doors, 
manhole covers, ts, ventilators, 
bunker and coal fitti 

» 6.—Cabin fittings and F thcloding electric 
‘light fittings not dealt. with by ths Blec- 

oo _—Sanitary atin a all piping and pumping 
arrangemen 

8.—-Anchors, aie and chains. 


Col. D..K MacDonald is the chairman of the North- 
East Coast Insaeen Panels, and his panel chairmen are 
as follows :— 

Panel 1.—Mr. C. Waldie Cairns (Cairns. Noble and Co.). 

oe W. G. Dobson (W. Dobson ard Co., 

Limited). 
4 and 8. oie J. P. Swannell (Clarke, Chapman 
and Co., Limited). 

Panel 5.—Mr. T. Morison (Swan, Hunter and Wigham 
Richardson, Limited: Neptune Works). 
6.—Mr. Maxwell Ballard (The Northumberland 

Shipbuilding Company, Limited). 
7.—Mr. Frank Hope (Sir W. G. Armstrong, Whit- 
worth and Co., Limited, Walker-on-Tyne). 


The remaining members of the panels are the following :— 

Mr. T. W. Crozier (Blyth Shipbuilding and Dry Dock 
Company, Limited); Mr. 'T .H. Patterson (Osbourne, 
Graham and Co., Limited) Mr.W. J. Paulin (Donkin and 
Co., Limited) ; Mr. L. Ropner (Ropner and Sons, Limited) ; 
Mr. 8. Buchanan. (Palmer’s Shipbuilding and Iron Com- 
pany, Limited) ; Commander H. L. Walton. C.B.E., R.D., 
R.N.R. (Ellerman’s Wilson Line, Limited) ; Capt. Fleuret 
and Mr. R. Sharp (British Chamber of ro ar Mr. T. 8. 
Brown, Mr. John Moffat and Mr. W. A. Woodeson (Clarke, 
Chapman and Co., Limited). 

The above gentlemen represent a nucleus which will 
be augmented by representatives from the Board of 
Trade, the classification societies, and the North-East 
Coast shipbuilding and ships’ auxiliary manufacturing 
companies. 

The Clyde panels-have-been working for'some months, 
and in several cases draft specifications are ready. The 
Clyde and North-East, Coast Institution chairmen are 
already in communication, and many problems will be 
settled jointly by the representatives of the two great 
shipbuilding districts, 
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An Oscillating High-tension 
Magneto. 


THE makers of the M-L magnetos have introduced a 
new pattern intended for stationary internal combustion 
engines and others of heavy slow-speed types. Tt has an 
oscillating armature generating a high-tension current by 
means of windings integral with the armature. Trip gear 
is used to operate the latter, the trip lever being set towards 
the right, left, or downwards as required. The tripfgear 
moves the lever through approximately 55 deg., the lever 
first being carried backward some 30 deg., whereupon it is 
released and carried forward 25 deg. past the dead centre by 
means of two opposed helical springs, one above and one 
below. Contact is broken with the contact breaker some 
10 deg. after thé dead centre point—that ‘is, at a period 
when the current in the primary winding of the armature 
is at its maximum. An intense ignition spark is produced 














at_all speeds up to the maximum, corresponding to 500 
revolutions per minute of the crank shaft. 

The new magneto embodies the many real improvements 
which have been’ made in British post-war magnetos. 
In place of solid pole shoes it has shoes formed of laminated 
steel, and the eam ring is formed from a continuous ring 
of metal within which an indentation is ground to allow the 
end of the bell crank lever to move outward and bring the 
platinum points into contact prior to being “ broken.” 
It is waterproof, one end plate and the base being cast as 
@ unit in aluminium, while, by precise machining, water- 
proof joints are made between the magnet and end plates 
without the use of packing material. 

The condenser is also of improved construction, being a 
much more mechanical unit than that adopted in con- 
nection with all pre-war magnetos and many of those of 
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post-war manufacture. The details, consisting of alternate 
sheets of mica and tinfoil, are assembled in jigs and held 
together by metal clips; the unit thus formed being seeured 
within ‘the end plate of the armature by a bridge piece 
and without the use of the usual elaborate system) of 
insulating material packed in position by hand. The only 
insulating material apart from the mica sheets is a washer, 
which separates the condenser ¢clips.from the end plate of 
the armature that forms its casing. This construction is 
of special importance in trip type magnetos, as the ordinary 
type of condenser is very liable to become deranged under 
the mechanical shock due to the sudden engagement and 
release of the trigger. The extreme length of this magneto 
is 179 mm.; extreme height, 137 mm.; while the armature 
centre line is 45 mm. above the base plate. 








Te Bradford Corporation is contemplating extensions 
to the Valley-road électricity works which involves a new 
boiler-house and four ‘boilers, stokers, coal-handling plant, 
&c., at an estimated expenditure of £322,700. ‘ 


“Pushers” for Cargo Boats. 


In a recent issue of our contemporary, Le Génie Civil, 
there was given a detailed description of a curious proposal 
for using detachable ‘‘ pushers” for cargo boats, which 
has been put forward by Monsieur Constan, who is Director 
of the Hydrographic School at St. Brieuc. The idea, so 
far as its general outlines are concerned, is simple enough. 
It is that the boat should consist of two parts of unequal 
length, viz., (1) a forward portion embodying the cargo 
hold and) itself) incapable) of) self-propulsion, and (2) a 
stern portion containing propelling machinery. The rear 
part of the forward portion is, it is suggested, to be made 
V-shaped, and the forward part of the stern portion is to 
be of wedge form so as to exactly fit into the V. 

For joining the two portions together there are to be 
(a) a vertical rectangular channel provided with a com- 
paratively narrow slot formed in the base of the V in the 
forward portion ; (b) a series of T-headed bolts projecting 
from the stem of the “ pusher,’ which, when their T’s 
are vertical and the “ pusher” inserts its bows into the V, 





through a right angle and screwed up tightly bring the 
two sides of the “‘ pusher’s ’’ bows into close contact with 
the two inner faces of the V in the cargo hull ; (c) means for 
gripping the two ends of the V closely against the sides 
of the “‘ pusher *’ to prevent “spreading ”’; and (d) hori- 
zontally arranged teeth or projections on the plating of 


enter through the slot into the channel, and on being turned | 


they would reflect @ state of practice rather than any 
definite principle:: ‘The logical method was to ascertain 
the! reasonable possibilities of the man of average ability 
as to the time, required, which. might..be called the esti- 
mated time, and; make, the addition n to comply 
with the system in use as to the computation of the workers’ 
extra pay. zd 

Under the new conditions, where a man of average 
| ability should ‘be’ able to’earn time and a-third, as against 
the old standard of: time ‘and a-quarter, the extra pay 
addendum tothe estimated time requisite to give a job 
rate;appropriate to that scale of earnings was given as 
follows :—For. piecework system, add, 33} per cent. to 
the estimated time ; for ““Rowan”’ premium system, add 
50, per cent. to the estimated time; for “ Halsey-Weir ” 
| premium system, add 66% per cent, to the estimated time. 











An Historical ,Society for Engi- 
neering and Technology. 


OnE result of the James Watt memorial celebration was 
that many. people interested in the history of engineering 
were drawn together, with the outcome that Mr, Arthur 
Titley and a few other gentlemen of Birmingham took 
steps to find out if the establishment of an historical 
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the “ec push er ” which will : ge 

bolted to the inside faces of the V, this last arrange- 

ment being to prevent horizontal movement between the 
two portions of the vessel. 

A diagrammatic sketch showing the scheme is given in 

the accompanying engraving. The inventor’s endeavour is 

to avoid losses incidental to machinery lying idle end 


the vessel is in port being and unloaded, the i 
being that the “ pusher” shall on arrival in port be 


posal is intended, we for application prin- 
cipally to traffic between points which are not very far 
apart, and i ; between France and ports on the 
South-East Coast of country. 
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The Organisation of Payment by 
Results. 


In the fifth lecture of the course arranged by the Insti- 
tute of Industrial Administration, given at the Central 
Hall, Westminster, on Thursday, June 3rd, Mr. J. E. 
Powell, dealing with the princi ) be recog- 
nised in the building up of job rates, laid stress on 

necessity for job rates to have a tam and i 
basis, and stated that many of the difficulties surrounding | 
the working of systems of payment by results could be | 
traced -to the non-recognition of the principles on which | 
job rates should be based. There had been too much | 
l ing and not enough analysis. The first considera- 





quit onde y d 

of the batch to be worked on. Still further, other work 
could be necessitated by special conditions, more or less 
temporary in themselves, which might affect the batch 
as a whole or individual pieces only. It was essential, 
if job rates were to be soundly based, that these varying 
features should be recognised and adequately provided for. 
Where the work to be done, as with the pre- 
paration of a machine fora given operation, was 
independent of the number of. articles to be 
handled, the allowance should be: made every time 
such machines required to be ; and should not 
be in any “way combined with operating’ allowance 
or net: job rate per piece. Examples were given as to the 
weakness of lumping the two, and a diagram was shown 
illustrating that the practice could be. right only when the 
batch ‘worked on was precisely of the size contemplated 
when fixing the job rate. Where the quantities worked 
on were : than this, the job rate allowed would be 
too high. ly, where the quantity was smaller, 
the job rate’ would be too low and discourage production 
instead of stimulating it. Special conditions should be 
treated as being of a temporary character, and should not 
be allowed to become merged in the net job rate. 
Working on these linés, job rates might involve three 
stages :—(1) The preparation allowance per batch, or as 
called for; (2) the operating allowance, or net job rate, 
to eover that work which was essentially connected: with 
the individual: pieces irrespective of the quantities to be 
handled, and on a basis which was definitely known and 
recorded ; (3) extra allowances to meet special conditions, 
but independently of the preparation or operating 
allowances. 

The question as to what should actually constitute the 
job rate was then dealt with. Quotations were: made 
from one authority which stated that the: job rate should 
be the actual time previously taken, arrived at as a result 
of observation or by that shown by the time records as 
being the average time taken on the time system. It was 
pointed out that the results of the two methods would 








rarely be even approximately alike, and that-in any case 


with vertical wooden | 


CONSTAN DETACHABLE PUSHER FOR CARGO BOATS 


society would receive sufficient support to ensure its 
success. A little committee was formed in Birmingham, 
| and initial steps were taken. Mr. H. W. Dickinson, of 
the Science Museum, South Kensington, and Mr. Rhys 
Jenkins, who is well known to readers of Taz ENGIneer, 
then ‘took the matter up in London and a meeting was 
called for Friday last. It took place, we are proud to say, 
in this building. Fourteen gentlemen were _ present, 
including .Mr. Titley, who reported on the steps taken in 
Birmi It was resolved that the formation of 
|\the society should be gone on with, and a London com- 
mittee was appointed to work conjointly with the Midlands 
committee. Thé members of the former are Mr. Dickinson, 
| Mr: Hulme, Mr. Rhys Jenkins, and Mr. Pendred. The 
| first-named will act as secretary for the London area, and 
| his address will be the Science Museum, South Ken- 
| sington. Subsequently the committee met to settle the title, 
| and, after careful consideration, it was decided to recom- 
| mend the following :—The, Newcomen Society: for the 
| Study of the History of Engineering and Technology, 
| a title which was subsequently approved by the Birming- 
| ham Committee and has therefore been adopted. The 
| subscription is provisionally fixed at one pound a year, 
| and it is hoped that that fee will be found sufficient to 
rovide for the publication. of a Year Book in which 
articles of an historical nature will appear, and perchance 
allow of the issue from time to time of collotype repro- 


the | ductions of old works. We invite any of our readers to 
| write to us for further particulars, or, better still, to 


Mr. H. W. Dickinson at the Science Museum, South 
Kensington. ~ 

We give below a brief statement of the aims and objects 
of the society, which will be submitted for confirmation 
at the next general meeting. 


THE NEWCOMEN SOCIETY 


\Por the Study of the History of Engineering and Technology. 

President : Arthur Titley, M.I; Mech. E., Queen’s College 
Chambers, Birmingham. , 

Hon. Secretary and Treasurer (pro tem.).: H. W.,Dickin- 
son, M.I..Mech, .E., The Science Museum, South Ken- 
sington, 8.W. 7. 

Objects.—To encourage the study of the history of ong: 
peering diisoe industries, particularly in’ the 

nited, om. 

To disseminate historieal information among its mem- 
bers by meetings, discussion, , circulation 
of original papers, and visits to objects and places of 
interest. bans ‘t : . 

To act as & channel of communication between members 
who are engaged in similar lines of study or research and 
to indicate to them where information on particular 
subjects is to be found: ©) 0" 

To collect and preserve, .or cause to be preserved, locally 
or nationally, e , records, drawings, and illustrations 
of engineering work and industrial . 

To publish in some form the proceedings of the Society, 
with igi memoirs and historical material not 
geriérally accessible, ‘ : : ; a 

Membership is to persons, irrespective of sex, y| 
are interested in ‘eeubore 

The annual subscription has been: tentatively fixed at £1. 





Tue Association’ or ENGINBERING AND SHIPBUILDING 
DravcutTsMEN.—The half-yearly conference of the Association 
of Engineering and Shipbuildi aden cmgmayy concluded on the 
7th inst. at a The membership was stated to be over 
15,000 and considerable succéss in Securing improved conditions 
was reported: 'The activities of the Association ‘with regard to 
technical matters are i asing, several additions to the list of 

blications being d. It was decided to develop. the 
Draughtsmen, the Association’s organ, as a technical journal, and 
to rémove the publishing offices from Glasgow to ‘London. 
Future conferences: are to be open to the Press,.and the next 
meeting will be held,at. York in December. .. Resolutions..were 
unanimously popreceng against the inclusion of draughts- 
mén and staff workers generally within the Unemployment Bill, 
and objecting to the further waste of public money on the main. 
tenance of labour exchanges. ' 
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Railway Matters. 


la Limited ” of the Canadian Pacific, 
tinent in about 92 hours, resumed 
its running for the t summer on May 2nd. 

AN agreement hag been entered into by the French 


Chemin de Fer de Est whereby through trains will be 
: . Frankfort, ieee and Munich, 


Tue’ “ Trans- 
which crosses the ¢ 









ured") resulting in 


(Colorado. pr ud ith 

c Proposes to cons ru ree 
tunnels,  oeeregating fourteen miles in length, a the 
range of mountains known as the, Continental Divide, 
The maximum gradients will be only 2 per cent.—1 in 60— 
instead of 3 to 4 per.cent.—1 in 33 to 1 in 25—ay at present. 
The highest elevation to-day is 11,660, above sea level, 
and none is less than 10,000ft. The now tunnels would be 
at elevations of 9100ft. to 9500ft. Use of aa grag 
tunnels for motor car traffic hee | 


h no I a 

hig ny A Be pane t , 
Marcu 1 be Eos | the cars on 
through e 


where 






trucks 

THE poh oe the ; re: sation of age French railways 
was signed by the Pret on the 18th ult. ‘The French 
railway system is, in Sport ( minimum profits being 
guaranteed b have led to this 
factor t drain on the country, and the 


lines Pi to be co-ordinated so as to form a great 
national system, They are, for the present, to be run 
under the former ; mi 0 ‘but subject to a council 
on which the ‘ and the users of the 
railways will be “ane “Ail the net receipts are to 
be pooled. Over and above the sums which are to be 
guaranteed the companies, there will be paid premiums 
to those which do well in the amount and operation of 
traffic ; two-thirds of these premiums are to be divided 
among the men. 

Accorp1nNG to the Board of Trade returns, the exports of 
railway material during the four months ended April 30th 
were as follows, the corres ures for 1919 being 
those in brackets :—Locomotives, £1,287,245 (£219,017) ; 
rails, £522,351 (£252,628); carriages, £398,632 (£82,729) ; 
wagons, £1,794,741 (£242,571) ; wheels and axles, £611,430 
(£97,200); tires and axles, £406,397 (£296,002); chairs 
and metal sleepers, £143,738 (£33,536); miscellaneous 

rmanent way, £669,443 (£215,730); total permanent 
way, £2,396,391 (£516,150). The weight of rails exported 
was 29,747 tons (13,996 tons), and of chairs and metal 
sleepers, 6783 tons (2011 tons). During April alone loco- 
motives of the values named were sent to the following 
countries :—Argentine, £93,920 ; India, £185,008 ; Straits 
Settlements, £31,500. 

THE Poughkeepsie bridge of the Central New England 
Railroad is the only bridge across the river Hudson south 
of Albany, and is a conspicuous object because of its 
height. It was completed in 1882, was strengthened in 
1907, and has now been further strengthened. The last 
chance has been, in part, effected by altering the bridge 
from 4 double-track to a single-track structure by 
“ gauntileting”’ #.e. interlacing, the two pairs of rails. 
By utilising the two original side trusses and the central 
truss—the latter was inserted in the strengthening of 
1907—double the axle load and train weight canbe 
carried, and the bridge is able to take trains drawn 
two 2-10-2 locomotives, whilst the stretch of what’ 
equivalent to single track does oe e to be a factor 
limiting the train movements. With roach viaducts 
the structure is 6767ft. long, and the main spans over the 
Hudson are each of 525ft. : 


THE most tengibe data regardi 
said Mr, Felton, the president of the 
Railroad, are ‘afforded by the sta 
renewals of rails and sleepers. .' 
on the United States railways for 
follows :—Average amount of new laid annually for 
maintenance in seven-year iod, 1908-1914 inclusive, 
1,405,857 tons ; amount of few rail laid annually 
in three-year test Period, 1915-1917, 1,328,316 tons; 
average amount of new rails laid for maintenance 
= —_ of Government control, 1918-1919, 1 poet 2 

the ten years 
panies laid an average of 92,300,000 a 
three test years the average Bday 
Govemdanl operation the n 
86,400,000, while the num 

















85,000,000. As Re Leg < 

Tue premier cities of India—Caleutta and bay— 
have e ded so rapidly in recent years od, theiz-popn.- 
lations have increased to such an extent, that” iti 
are now faced with acute p of accommodation 


and t rtation, with the consequence that the adop- 
tion of underground railways is being mooted. So far 
as Calcutta is concerned. , the- Department of Overseas 
Trade is informed, the chief engineer of the Corporation 
has reported that the soil of Bengal is suitable for the 
construction of an underground railway, and that he 
personally is in favour of the scheme. It is proposed that 
the tube here should be run under the Hooghly. As 
regards Bombay, the tramway system has been very 
considerably expanded during the past year, and new 
cars are added as fast as they can be procured from 
the United Kingdom. Some other method of transport, 
however, will be necessary when the question arises of 
linking up with the new city extensions on the other side 
of the harbour. As in the case of Calcutta, a railway 
under the harbour is suggested as a solution. 





Notes and Memoranda. 





THE Greenock Corporation has appointed a committee 
for the purpose of negotiating with the local tramways 
company regarding the proposed purchase of the system 
by the town. 

In connection with invisible methods of signalling 
employed during the war using beams of ultra-violet rays, 
it appears that in maintaining communication between 
ships of the same convoy at night, the light was sent out 
not as a parallel beam, but as a beam diverging in all 
directions. The light source was a mercury are surrounded 
by a glass chimney, through which only ultra-violet rays 
emerged. The fluorescent receiving apparatus consisted 
of a barium-platino-cyanide screen placed in the principal 
focus of a converging lens. The range was about four 
miles. 


TuE effects of corrosion sometimes transform sheet lead 
into a brittle, OF aera condition, which has often been 
supposed to be chargeable to allotropic transformation 

something ous to “ grey tin.” Metallo- 
graphic examination of such brittle lead has, however, 
shown that the individual grains of the brittle lead are 
the same as those of ordinary lead, but the ots Rehm 
cohesion of the is abnormally low. Corroding agen: 
attack the impurities in the metal, which lodge chiefly 
between the ins, and possibly also attack the pre- 
sumptive ‘‘ inter-crystalline cement.” 


Amona@ some remarkable results of investigations on 
old railway metals carried out by the Rail Committee of 
the American Railway Engineering Association, one of 
the most striking was a reading of 57,000 Ib. per square 
inch, tensile stress, in the flange of an 85 Ib. rail that had 
been in service nearly twenty years—from 1898 to 1917. 
From a knowledge of the service to which these rails were 
submitted one would expect, says the report, to find them 
filled with transverse fissures. In fact, rails adjacent to 
them, and undergoing precisely the same condition of 
service, had been found to contain such fissures, which 
would indicate that the difference in the behaviour of 
the two classes of rails must be sought in the process of 
manufacture. 


THE construction of new terminal grain elevators, the 
demands for power for pulp and paper industries, and the 
possibilities of the mineral resources in New Ontario, have 
resulted in a decision to proceed at once with a large 
hydro-electric development on the Nipigon River. Accord- 
ing to the Bulletin of the Hydro-electric Power Commis- 
sion of Ontario, the ultimate capacity of the plant will be 
75,000 horse-power. The turbines to be installed, which 
are of the vertical type, single runner, with concrete 
spiral cases, are rated for 12, 500 horse-power at 72ft. head 
and 120 revolutions per minute. The generators are 
rated at 10,600 kilovolt-ampéres at 80 per cent. power 
factor, 12,000 volts, three-phase, 60 cycles. The energy 
will be transformed from this voltage to 110,000 volts 
for transmission to Port Arthur and Fort William. 


At the recent annual general meeting of the West of 
Scotland Iron and Steel Institute in Glasgow, Mr. S. W. 
Williamson, metallurgist in charge of the casting shop at 
William Beardmore and Co.’s Parkhead works, read a paper 

n “ Casting of Steel Ingots,” in the course of which he 
remarked that satisfactory ingots could not be cast without 
recognition of one or two important factors, the principal 
of which was an efficient control of the rate of pouring. 
If the aperture in the nozzle in the bottom of the ladle 
did not alter in size. then the rate-of teeming would vary 
as the square root of the head of metal in the ladle. 
Obviously an ideal nozzle would be one which opened out 
at such a rate as to give a uniform flow of metal from start 
to finish. A fireclay nozzle did not meet this requirement, 
as, during casting, it opened out at-a rate which varied 
with the temperature, degree of oxidation, and manganese 
content of the steel. 


Some particulars of the Platt Fougére lighthouse, to the 
north-east of Guernsey, on which no one lives, while it is 
worked by a submarine cable 1} miles in length, were 
given by Mr. E. O. Catford ina paper read at Edinburgh 
recently. The equipment of the beacon includes an 
acetylene light, turned on and off nightly by a clock ; 
a compressed air fog signal, with a microphone added, 


ey which the blast rings a bell on shore, thus relieving 


he engine-room ashore of anxiety during fog ; ; @ pressure 
or which gives warning ashore when only a fortnight’s 
su of acetylene remains ; a telephone, by which any 
t at sea can call up Guernsey free of charge. This is 

t. up the ladder, and said to be the only telephone | t 

call box out at sea ; a device which rings three alarm bells 
ashore if current is not sent every hour, thus preventing 


the ay oh be: through illness or sleeping of the man 
ashore. the automatic lighthouse was £10,000, 
about acon of the sum n for a lighthouse 
to accommodate men and stores. 


In a paper recently presented to .the Institution of 
momocele Engineers, entitled ‘* The Electro-deposition of 
: to Motor Vehicle Repair Work,” Mr. B. H. 

' ibes work of this class which was carried out 

? war in a heavy repair shop. The parts reclaimed 






a9 i stub axle arms, van dak swivel pins, brake and 
: ge change-speed lever shafts, insides of 
wheel outsides of axle tubes, and universal joint 


= ing the case generally, the author states it was 
und poems to deposit a layer of iron up to about 2 mm. 
in actual thickness on any simple cylindrical surface of 
wrought iron or steel, mild or cast. If properly done, it is 
practically impossible to chip this layer away from the 
basis metal with hammer and chisel. It is deposited 
direct on the surface without “‘ coppering ”’ first; and can 
be subjected to red heat without apparent deterioration. 
It can be carbonised and hardened in the ordinary way, 
and can be filed or ground, and takes a high finish. Its 
wearing qualities on a fast-running journal are, as far as 
the author knows, untried. ‘The chief limitation of the 
process is, in the opinion of the author, the inability 
to deposit satisfactorily on such materials as cast iron or 
aluminium. If it were possible to deposit an adherent 
coating of iron-on-such parts as worn gear-box’ ball race 
housings, &c., the scope and usefulness of the process 





would be greatly increased. 





Miscellanea, 





THE gross total of boiler examinations made by the 
Manchester Steam Users’ Association in 1919 was 22,256. 
No boiler under inspection and guarantee burst during 
the year. 


Tue removal of waste granite from quarries is expensive, 
and its otherwise rapid accumulation has led, in America, 
to experimenting with it in the production of a brick 
similar to sand-lime brick. Granules of granite are mixed 
with lime, moulded and hardened under steam pressure. 
The brick is said to be of excellent quality for structural 
purposes. 

A new method of paying wages is contemplated by 
Lever Brothers, Limited. In this scheme each man would 
have a small private banking account in a bank near his 
own house—not the firm’s bank, but one of his own selec- 
tion. The firm would advise their bank to credit each 
man from the pay sheet with the amount of money he 
is entitled to receive for his wages. The amount left as 
deposit with the bank will be supplemented by an addition 
from the firm, and this will give a man 5 per cent. on his 
money left in the bank, so that money, instead of lying 
at home, earning no interest, will by adopting this system 
‘earn interest. 

THE concession secured from the Chinese Government 
for the projected Sino-British mining corporation, which 
is being formed under the losidesshie of the Chinese Engi- 
‘neering and Mining Company, of Tientsin, is reported to 
be the biggest concession which has been granted to 
foreigners in recent years in any Chinese province. The 
concession is in the Taiyuanfu Province, and in addition to 
the vast coalfields, the new corporation will be permitted 
to exploit and work iron mines in this province by the most 
modern methods. Further, in case of necessity, the cor- 
portation will be allowed to build branch railways to 
connect with the Chengting-Taiyuan and the Peking- 
Hankow trunk lines. 

In view of the proposed experiments of the London 
County Council with railless trolley cars, it is interesting 
to note that the railless trolley car system of the Keighley 
Corporation is about to be extended, it is stated, as far as 
Oxenhope—at the head of the Worth Valley. At present 
the service stops at Lees, Haworth. In 1916 the over- 
head equipment was erected as far as Oxenhope, but the 
Local Government (Emergency Provisions) Act of that 
year barred further progress. Despite the difficulties 
with the present railless trolley system on the other routes, 
by reason of the shortage of cars and the need for repairs, 
the Corporation is endeavouring to put the new service 
into operation at an early date. 

From_a recent authoritative report it would appear 
that the available power of the Victoria Falls has nm 
greatly exaggerated. The mean velocity of the river is 
about 700 yards per hour, or a volume of 704,970 cubic 
feet per minute. Taking 360ft. as the head due te the 
actual fall, and adding the. 20ft. for the drop from- the 
intake to the crest of the Falls, the total head available 
is 370ft., assuming the turbines to be kept 10ft. above the 
water in the caiion, and disregarding pipe-line friction. 
But if the turbine station is to be above flood mark; the 
available head will be reduced to 315ft. Assuming an 
efficiency of 85 per cent. and a loss from pipe-line friction, 
the power available is about 263,000 kilowatts if the total 
volume of water estimated were used. 


EXTENSIVE deposits of graphite exist in North-Western 
Siberia on the left bank of the river Kureika, near its 
junction with the river Yenisei, ninety miles from the 
mouth of the latter river. The graphite area, forming a 
horizontal plateau, contains two layers of graphite, which 
is of a solid, steel grey colour, soft, and of an excellent 
quality. The carbon constituent is said to be superior 
in quality to that found in graphites in other parts of the 
world. The graphite is not inflammable, and is very 
plastic. It is believed that in the future the graphites 
from these mines will supply Russian demands, and that 
large quantities will be available for export. The chief 
sources of graphite have hitherto been Ceylon, Bohemia, 
Germany, France, and the United States. The annual 
world production has been, approximately, 120,000 short 
tons. 

THE use of small electric locomotives in coal mines 
to displace pit = has recently been sanctioned. by 
the Home Office. These locomotives, which have hitherto 
been employed i in iron mines as feeders from the faces to 

the main roads, are designed to haul a load of 10 to 15 tons 
on, the level, or about 3 tons up @ gradient of 1 in 30. 
The o l length is 6ft., with a wheel base of 2ft. 4in., 
but they may be made to suit.any gauge of track from 
19in.» ards. Each locom6tive carries a battery of 
24 cells of the ironclad Exide type, with a capacity of 
193 ampére-hours. They are charged from a station in 
the mine, the current being derived through a converter. 
A normal charge is equivalent to a mileage of 20 to 25 
miles, and the locomotive has a rated speed of six miles 
per hour when light and five miles on load. A safety plug 
fitted in the main circuit may be removed by the driver 
before leaving the vehicle. 


ATTENTION was recently directed in the South African 
Mining and Engineering Journal to aseries of articles 
which Mr. F. P. Mennell has contributed to the Bulawayo 
Chronicle on ‘‘ An Iron Industry for Rhodesia.’’ Mr. Men- 
nell sums up his facts and arguments by showing that it 
would be practicable to establish a very valuable iron 
industry in Rhodesia within about 200 miles of the coast, 
and he points out the necessity of working on a large 
scale. His idea is a large export trade, and he suggests 
that the whole scheme as contemplated might cost 
£2,000,000. Upon the point as to where this capital 
should come from, Mr. Mennell says that the man who 
should supply it is the British ironmaster, who is in danger 
of being squeezed out of existence in his own country by 
dear coal, dear labour, and poor supplies of ore. Ii 
British capital could be brought into Rhodesia for any 

purpose whatever it would, of course, be welcomed, and 
it is claimed that’there are many directions in which that 
country must now offer a better field of enterprise than 





do the older countries, 
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TRADE RELATIONS WITH SOUTH AMERICA. 





The Proprietors of “‘ The Engineer’ have pleasure 
in announcing that they have made arrangements with 
Mr. Easton Garrett, A.M.I. Mech. E., “‘ Brancu 
OrFicE. BurEAUv,’, 526, Botsa DE CoMERCIO, BUENOS 
Ares, to give information and assistance on matters 
connected with the engineering trades in Argentina 
to readers of this paper. 

Requests for such information must be addressed to 


"| the Manager of “The Engineer;’ 33, Norfolk-street, 


Strand, who wilt forward them to the * Branch Office 
Bureau,” or, in special cases, will take steps for cabling 
them in private code. 

For the assistance of visitors to Buenos Aires, it 
may be added, Mr. Garrett will be happy to arrange 
personal interviews. 
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Electrons and the Engineer. 


Art first sight it would not perhaps appear that even 
an important advance in our knowledge of the internal 
structure of the atom should excite anything but a 
purely academic interest in the minds of engineers 
and of practical men generally. This is one of those 
branches of “ pure” science which the ordinary 
individual regards as entirely “beyond” him; he 
may echo the opinion which has of late found vigor- 
ous expression In some quarters, that such research 
is “important,” but he is content to leave it to a small 
band of enthusiastic workers whom he is inclined to 
regard with something between indifference and the 
semi-contemptuous tolerance which he accords to 
people who are not “ practical.” Yet no one gifted 
with even a small share of insight could have listened 
to Sir Ernest Rutherford’s “ Bakerian Lecture ” at 
the Royal Society last Thursday without realising 
that here was something which not only fundamentally 
affects all our scientific conceptions, but also some- 
thing which, sooner or later—and probably sooner 
rather than later—is bound to affect our practical lives 
and perhaps to alter the whole aspect of human life 
and activities. It is true that the epoch-making 
events which have just been chronicled have occurred 
only within the narrow walls of a vacuum tube, and 
that the effects have been confined to a few atoms 
whose behaviour Fas been counted one by one. It 
is much too soon to say why and how these things 


59 
zoo | are likely to affect the practical world as the engineer 
~ | knows it ; 


yet we have often seen how the most 
abstruse scientific discovery brings vast results in its 
train, and it will be more than surprising if a similar 
sequence of events does’ not follow in the present 
instance. In the past such a development has been 
slow, because only féw scientific workers and technical 
workers were in the’field. To-day there are, by com- 
parison, huge numbets of such workers, and progress 
and development are likely to be rapid. Any surmise 
as to the possible direction which such development 
‘may take can, at the present stage, be nothing more 
than, at best, intelligent ‘speculation. A survey of 
the possibilities involved may, none the less, be useful 
as well as interesting. 

To the chemist and the physicist the outstanding 
feature of Sir Ernest Rutherford’s recent work will 
lie; no doubt, in’ the fact that he has demonstrated 


; | that the transformation of one of the so-called chemical 


elements into another, with which we have hitherto 
been acquainted only in the case of the few and 
entirely exceptional bodies which possess the mysteri- 
ous properties of radio-activity, can be caused to 
occur in such ordinary ‘substances as nitrogen and 


i oxygen. When, under suitable conditions, atoms of 


nitrogen are bombarded by the alpha-particles shot 
out from radium ‘or its emanations, Rutherford has 


| | shown that atoms of hydrogen make their appearance, 


while a new kind of atom, not hitherto met with in 
quantities, has been formed by the similar bombard- 





21 ment of oxygen atoms. So far this startling series of 





transformations has only been carried out on an ultra- 
microscopic seale, and by the aid of the most bpowerbal 
ofjall available-agencies—the alpha-rays of radium. 
But Rutherford’s discourse made it quite clear that 
in his opinion the disintegration of the’lighter kinds 
of atoms at all events might be,possible by other more 
widely available: means. The ‘fundamental fact that 
the atoms of substances not in themselves radio- 
active can. be disintegrated -by suitable means has 
been established very fully and definitely. The carry- 
ing out of such an operation on any large scale is, of 
course, quite another matter; but new fundamental 
facts extracted from the secrets of Nature are 
potent. things with which it is very necessary to 
reckon. Let us, then, examine one or two of the 
possible bearings of this new knowledge on the 
work of the engineer, whose business it is’ to 
utilise the forces.of Nature for the benefit of man. 
We have, first of all, the demonstration that the 
conception of the atom asa nucleus carrying a posi- 
tive electric charge, surrounded by and intimately 
connected with a group of very minute “ electrons,” 
is substantially correct, for it has pointed the way to 
the discovery of how to disintegrate old atoms and 
to build up new ones. But this conception also serves 
to show how the atoms, particularly when built up 
into a crystal, are linked together—a linking which we 
ordinarily dismiss with the vague term of “ cohesion.” 
There seems little doubt that the active agent in 
“ cohesion ” is the intensely minute electron, a particle 
which bears to the atom as a whole something of the 
same order of relation which the planets bear to the 
solar system. Atoms, when built together, either into 
chemical compounds or into crystals, are linked 
together by their electrons.. They may have one or 
more electrons in common, or the electrons belonging 
to one atom may fit into vacancies existing in the 
electron system of a neighbouring atom. Now there is 
no property of matter which is of more fundamental 
importance to the engineer than this property of 
“cohesion ”—the hardness of the diamond, the 
strength of tempered steel, or the softness and ductilit sy 
of copper alike depend upon this property of matter, 
Given a deeper and truer insight into the inner 
mechanism of cohesion, such as this new research 
appears to offer, and we at once widen the possibilities 
of the materials available to us. With regard to metals, 
for instance, modern metallurgy has given us 
immensely improved steels and alloys, but only the 
most proximate explanations of why one particular 
form of matter is so much superior to others. Given 
the key to the true inwardness of cohesive forces, it is 
not too much to say that we might well look forward 
to an era of engineering materials which should sur- 
pass the achievements of the present era of “ alloy 
steels ” as much as the iron age surpassed the bronze 
age. We are not yet upon the road to that era, but 
the first finger-post leading to that road has just ‘been 
shown to us. From another point of view these recent 
advances in our knowledge of atomic structure and 
transformation are, if possible, of still greater interest. 
The enormous store of energy which lies within the 
structure of the atoms themselves has come to our 
notice from observations on radium and on the heat 
which it steadily generates as a result of its spon- 
taneous disintegration. The lively imagination of 
Mr. H. G. Wells has familiarised us with the idea that 
some day it may be possible to utilise this internal 
energy of the atom for destructive purposes by releas- 
ing it at will, and he has painted us @ lurid picture of 
the destruction wrought by such “atomic bombs.” 
More peaceful speculation has suggested that in this 
great store of energy we shal] ultimately find an 
inexhaustible source of power, not only solving the 
problem of the exhaustion of coal and oil, but for ever 
relieving the human race from the burden of physical 
toil. Those were mere speculation until it could be 
shown that the stores of atomic energy could be 
released by human manipulation; but now Sir 
Ernest Rutherford hes sho. that, at least, ordinary 
atoms can be caused to undergo disintegration by 
external agencies, and we are one tremendous step 
nearer the realisation, not perhaps of those particular 
dreams, but of a new wo.ld in which we shall possess 
a degree of control over matter and energy so much 
greater than that which we possess to-day that it is 
difficult to foresee the consequences. In his delicate 
experiments, Rutherford does not speak of having 
met with any manifestations of the release of large 
amounts of energy as the result of atomic disruption, 
but his experiments were not directed to that end. 
Even if, in the particular cases which he has studied, 
there is no great gain of enérgy, it does not by any 
means follow that such a result may not occur when 
the path he has opened up is further explored. It 
may be, indeed, that we shall not find the atomic 
energy making itself manifest in violent explosions 
or ineandescence, but in quite a different way. In the 
more speculative part of his lecture Rutherford 
suggested—in a perfectly calm and breezy manner— 
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the probability that atoms of either oxygen or nitrogen 
might be broken up in such a way as to lead to the 
formation of atoms of carbon. Should such an 
amazing transformation ever become realisable on a 
large scale a supply of power of unlimited extent would 
at once become available. We can, of course, effect 
a somewhat similar change—of a much more conven- 
tional nature however—by the decomposition of 
carbon dioxide into carbon and oxygen, but there the 
obstacle lies in the fact that the —power ‘or energy 
required to effect the separation is greater than that 
which could be again obtained by burning the result- 
ing carbon. It is, of course, possible that in the 
atomic disintegration also energy will be: absorbed, 
and that therefore, from the point of view of obtaining 
power, the process may not “pay.” On the other 
hand, the carbon atom is lighter than that of nitrogen 
or oxygen, and in the case of radio-active bodies at all 
events we know that the breaking up of a heavier 
atom into lighter ones is accompanied by a release of 
energy and not by absorption. 

We may therefore well hope that when Sir Ernest 
Rutherford, or other enthusiasts followimg up the 
path which he has pointed out, at last furnish us with 
the key to the inner mysteries of atomic disintegration, 
we shall be furnished with the means, not only of: pro- 
ducing at will any desired kind of matter, but also— 
direetly or indirectly—with a vast supply of energy 
or power for moulding it to our needs. These are, of 
course, forthe moment nothing more than dreams of 
future possibilities; but the definite facts which 
Rutherford put before the Royal Society last week 
tend to make that future’ much less hazy and distant, 
and those dreams much less unreal than they might 
have appeared even two years ago. 


Railwaymen’s Wages. 


TuaT railwaymen deserve well at the hands of 
their employers is a statement that not only cannot 
be denied, but one that requires little support. 
All railwaymen must not be judged by some of their 
trade union spokesmen; most of them are pains- 
taking and cautious workmen of long service, who 
appreciate the financial difficulties of the companies, 
and are, in a general way, content. But the war 
brought in new conditions of a disturbing order. 
Besides the higher cost of living which has to be met, 
the railwaymen see those of their neighbours who 
are engaged in other trades receiving much higher 
wages than they can earn; but, above all, they 
observe that any loss on the railways is made up by 
the State. This is a feature in the present relations 
between the railway companies and their men that 
must ever be borne in mind when passing judgment 
on the men’s demands. Another disturbing,element 
is the rivalry between the two railway unions—the 
N.U.R., which has most of the rank and file, and the 
Associated Society, which takes the enginemen, gener- 
ally admitted to be the élite of the railway service. 
Over and above these conditions, arising out of the 
war, there is the fact that at the time_hostilities 
broke out the pay and conditions of service were 
about, by mutual agreement between the companies 
and the men’s representatives, to be, improved. 
In many grades changes were oyerdue, The great 
increase in the size of trains has thrown more. work 
on the driver, fireman, guard and shunter. Engines 
are bigger and of more varying types, and no driver 
has now his own locomotive, but may have a different 
class each journey he makes—a condition. affecting 
the fireman also. There are many appliances and 
special features on an engine now which need technical 
knowledge and skill and constant watching. We 
find the same thing in the signal-box, There elec- 
trical apparatus of all kinds has been introduced 
which, whilst bringing greater safety, needs greater 
understanding. Signalmen, with the. introduction 
of train control, have to spend more time at the 
telephone, and have to make returns to and receive 
instructions from the train controller, so that, as 
regards train movements, there is more work done 
in a signal-box than in a station-master’s, office. 
Guards, before the introduction of ton-mileage, had 
already more clerical work to do than was the case 
fifteen years ago. For all these additional duties— 


and we are only naming three or four grades of the, 


many in which the responsibilities. have, been. in- 
creased—no advance in pay was given. 


We mention these facts in order that it, may, be; 


appreciated why, so soon after the settlement with 
the enginemen last August, and with the rest, of, the 
men as recently as last March, a revision other than 


_ to meet the increased cost. of living—itself adjusted 


by an agreed: sliding scale—should have -been 
necessary. The award made by the National. Wages 
Board on Friday, last recited that the N.U.R. put 
in a claim for revision on March 20th, and the 





Associated Societyon April 24th, These settlements 
were unsatisfactory in two respects. One weak point 
was that the higher-rated man, such as the driver, 
passenger guard, goods guard and shunter—all men 
of experience, long service, and, necessarily, more 
than ordinary ability—zreceived less proportionate 
increase over the pre-war wage than did the engine 
cleaner, porter, carriage cleaner, and_platelayer. 
When these settlements were made, the cost of living 
was 130 per cent. over July, 1914, and yet, the drivers 
had only 122 per cent. increase, the passenger and 
goods. guards 126.-per eent., and the~gangers.in 
industrial areas 144 per cent. The other unsatis- 
factory feature of the former settlements was’ one 
for which the men had themselves only to thank. 
It was the introduction of standardisation in which 
only the variation of a shilling or two was made 
between a man of the same grade in an industrial 
area and one in a rural district. The present award 
says on this subject that the case for an advance 
is much less strong for the workers in the rural areas 
than for those in industrial districts, and that a wider 
difference than at present exists was justified. This 
opinion is reflected in the Board’s award, which 
varies between 4s. and 7s. 6d. in districts other than 
rural areas, and between 2s. and 3s.' 6d: to men in 
the latter. But it is not our purpose to review the 
award, and particularly not as to its relation to the 
demands. We are more immediately concerned 
about the growing expenditure -of the railways. 
On page 567 of our last issue we showed that, re- 
gardless of the present demands of the men, a further 
sum of 44} millions a year is required for the rail- 
ways. The demands were expected to cost 35 millions. 
We.-do- not..know. what. increased .expenditure the 
award will bring in its train, but it will, we estimate, 
be between seven and ten millions, so that, in all, 
from 52 to 55 millions will have to be provided. 
If, as was stated by Mr. Arthur Watson, a 20 per cent. 
increase on the existing passenger fares and another 
20 per cent. on the present freight rates becomes 
necessary to meet the 44} millions, it would seem as 
though these two advances will have to be 20 and 
25 per cent. respectively to find 55 millions. In this 
connection the minority views of Mr, Matheson, 
the general manager of the Caledonian Railway, 
deserve consideration. He said, inter alia, “‘ there 
should be realisation (1) of the fact that the burdens 
that have been recently put on railways have already 
produced a breaking strain, and (2) of the fallacy 
connected with the charging of higher rates and fares 
for conveyance than the traffic will bear. The prob- 
lem attaching to the economic difficulties of the time 
should be solved by, governing the ‘shopkeeper ’ 
rather than by continually increasing wages.’ That 
the majority leaned somewhat towards Mr. Matheson’s 
views may be seen in the concluding observations : 
“The Board feel justified in recording their view 
that the absence of any effective system of co- 
ordinating changes’ in rates of wages is largely re- 
sponsible for the fact that wages’ settlements tend 
to be disturbed, not because of inherent defects, but 
because of changes in the comparative level of wages in 
different trades brought about without due regard to 
the position outside the industry immediately affected. 
The Board desire, with all emphasis, to suggest that 
every effort should be made te ensure that the 
movement of wages in the different industries should 
come effectively under review by a co-ordinating 
authority, and that in such other directions as may 
be open steps should be taken to, reduce the cost of 
living or, at least, to prevent any further increase.” 
The moral, we submit, that.is to be drawn from 
the whole history, during and since the war, of the 
pay and terms of service of the railwaymen, is that 
the sooner the companies are put in a, position to 
stand alone, and that they are permitted to manage 
their own concerns, the better. A fortnight ago ‘we 


made. the same assertion in connection, mote par- 


ticularly, with the necessity that the. companies 
should know what their future is to be. Now this 
necessity is all the greater. The Board had something 
to say about what is in our mind. It observed : 
“ The last word in railway development. and organisa- 
tion has not been said, and the future may hold in 
store substantial rewards for imventiveness and 
enterprise.” How, we ask, can, the companies set 
about making developments so, long as they are 


uncertain what their future is to be? Our railway | 


administrators are capable men who can, as has 
been proved during the war, and often before, rise 
to, the occasion, A further increased cost of 55 
millions has to be met: Give the companies the 
chance to meet it in their own way, They will not 
bleed ‘the traders and the public, nor,will they allow 
their men to be discontented. But, on the other 
hand,,so long as the purse of the State may’ be 
freely dipped into, so long will there be disturbances. 
Release the epmpanies from control, and matters 


will certainly,.be no worse than they are now ; there 
is every chatice that they will be better. 


Aeronautics and the State. 


THE meeting held at the Mansion House on Tuesday 
last. by the Air-League of the British Empire served 
to demonstrate once again the fact that many in- 
fluential and authoritative people in this,country are 
gravely disquieted over our present national position 
in aeronautics and the Government’s alleged apathy 
towards the aircraft industry.. The situation, as we 
see it, is admittedly unfortunate. Military and naval 
aeronautical requirements being. now. practically 
negligible, other ‘countries, notably France and 
Germany, are encouraging the development of civil 
aviation by means of subsidies and other assistance. 
From the State’s point of view, the expenditure thus 
incurred is pa te —— oo = fact = the 

icy adopted keeps the aircraft industry alive, if 
. A an exactly flourishing condition, The estab- 
lished factories are maintained in existence, the design - 
ing staff and skilled workers are kept together, and 
some assurance is given that progress and develop- 
ment will not come to a complete stop. In addition, 
by directly encouraging civil aviation, France, Ger- 
many and other countries which have adopted the 
policy of subsidisation intend that as a result there 
shall always be available for immediate employment 
militarily a certain number of pilots and machines. 
In this country, on the other hand, the Government 
has turned its face against subsidising civil aviation, 
and confines its assistance largely to the issue of 
weather forecasts and the circulation of technical 
information regarding aeronautical developments 
abroad. It is d that as a consequence of this 
studied neglect on the part of the State, our aircraft 
industry is becoming moribund, and the proud 
position of dominance. jn the air which we held in 
1918 has been lost. Our country, it is suggested, 
is rapidly being placed in a condition which will 
invite aerial attack and invasion. To prevent this 
condition from arising, the Air League has pledged 
itself to do all in its power to maintain or restore our 
leadership in aeronautics, both on the military and 
the civil side. It desires to see a large increase in the 
output of aeroplanes, the subsidising of aerial under- 
takings, and the restoration of the freedom of the Air 
Ministry from the control of the War Office. 

The position, as we have said, is unfortunate, but 
whether it is altogether as serious from the national 
point of view as the speakers at the Air League 
meeting would have us believe, we have some doubt. 
We greatly regret the present slump in the aircraft 
industry, but we cannot shut our eyes to the fact that 
it was inevitable, and that Government neglect, if 
such be established, ean be held responsible for only 
a very small part of it. Long before the war showed 
signs. of finishing, we ventured to prophecy that 
matters would develop into..the ,present condition, 
and were taken severely to task for our temerity. 
We did not then, and still do not believe that the 
best or the only way to prevent aerial aggression is 
to have in our possession an overwhelming numerical 
superiority-of aeroplanes~and airships. The whole 
course of the aerial war,showed us very clearly that 
quality and not mere quantity was the dominant 
factor in securing ascendency. Time and again 
preparations to produce certain types of aeroplanes 
in large numbers had to be countermanded or modified 
because an enemy design of superior nature had 
appeared at the front and had rendered our own 
obsolete before it could be turned out. Had numbers 
alone counted, our policy would have been to go on 
w th our quantity production. Instead of doing so, 
we concentrated upon the construction of a machine 
one better than the enemy’s. That this policy was 
the correct one is proved by the fact that in the end 
we established our dominion in the air. The position 
row that peace is with us is, we admit, not ‘quite the 
same. With a new war well under way, we would be 
‘in at least as good a position to build up a powerful 
air fleet as we were in 1914. But it seems certain 
that never again will we have the same leisure allowed 
us to do so as we had in the recent war. The next 
conflict of nations—if, unhappily, there should be 
another—will start straight off with a strenuous 
‘aerial campaign. We will not gradually approach the 

+ intensity of aerial operations which marked 
1918, but will have to face it almost at once. Our 
policy, it is clear, is therefore not so much to have in 
our possession at any and all times a preponderating 
number of aircraft, but to organise means of produc- 
ing on a very large scale, when the time arrives, the 
best and most advanced types of machines. Con- 
tinuous scientific research work, the continuous 
training of a nucleus of very expert designers and 
skilled workers, appears to us to be far more important 
from the'national defence point of view than an air- 
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craft industry thriving in peace time upon supplying 
equipment for civil aviation. It may be said, as: the 
Air League advocates seem to suggest, that a power- 
ful air fleet in being is required to protect our country 
and its towns from aerial aggression on the part of 
an unscrupulous foreign power. A sudden devastating 
air raid is not inconceivable as the opening move of a 
new war or the part of the Germany of the future. 
But there is no sign. yet, nor are any foreseeable 
developments in aeronautics visible, that would 
encourage the aggressors to believe that such an 
attack could be made decisive of the whole war. 
Long before even London could be reduced to rubble, 
this country would be ready to retaliate if its peace- 
time preparations to manufacture had been properly 
made. In any event, ten thousand aeroplanes in 
actual existence would be a less practical method of 
defending ourselves against a sudden attack by air 
than @ hundred guns and other anti-aircraft devices 
operated with the ble efficiency which marked 
the metropolitan in the closing stages of 


the war. 
We are fully a of ie wisdom of, and subse 
ware t method of de: = 


to the doctrine yee 

ourselves is to. be ready ittack. In this question 
of aerial aggression, that our readiness to 
attack should lie latent in our laboratories and in the 
manufacturing organisation at headquarters, rather 
than in the existence of a large number of 

short-lived machines that are certain to become quickly 
obsolete. Contrasting the “country’s requirements 
in the way of aircraft with pals relating to the 
Navy, it is at once obvious that there are ntal 
points of difference. We do not want an Sir fleet 
being as we do a sea fleet. The building of a warship 
is a slow business, and can only be conducted by 
specialist firms. Aircraft can be built very rapidly 
after they have reached the production stage, and 
are admirably adapted for construction and erection 
in a wide variety of works and factories. Parts 
made in a piano or furniture factory joined to parts 
produced by a firm normally making sewing machines 
can be collected with other components and erected 
by a company, the peace-time output of which con- 
sists of locomotives. Our policy, as we conceive it, 
therefore, is to take steps. which will enable us. at 
all times to have the latest and best types of machines 
ready at a moment's notice to go into the production 
stage. Such a policy may not be good for the country’s 
established aeronautical industry, but we are: here 
considering the problem of aerial defence from the 
point of view of the national good rather than of the 
benefit of individuals. Nor does this policy attempt 
to cover the question of obtaining an adequate supply 
of pilots. That subject presents another aspect of 
the case, about which we only feel called upon to say 
that we cannot hope to maintain in full-time employ- 
ment during peace‘anything but a very small fraction 
of the great number of pilots that would be required 
upon the outbreak of a fresh war. The provision of 
the means for creating the machines must go hand in 
hand with some organisation for providing the pilots 
to man them. The first steps towards organising a 
system that will give us the aircraft when we require 
them can, we think, be traced in the scheme under 
which the recently constituted Aeronautical Research 
Committee is to co-ordinate investigation with educa- 
tion. We await, without great anxiety, the produc- 
tion of an analogous scheme which: will similarly 
provide us, when the need arises, with an adequate 
supply of pilots and cadets. 


An Historical Society. 


We ‘haye so frequently expressed our views on 
the value of the history of science that we need not 
tell our readers how heartily we approve of the 
endeavours of a little group of engineers and tech- 
nologists to seb up a special society for the stud 
of the history of and of technology sa 
erally. Hors need we add that we regard it as a very 
proud distinction that the first London meeting of 
the organising body should have been held in this 
building. . The happy idea to form a society of the 
kind springs! quite properly, from Birmingham, a city 
which is rightly described as the Mecca of engineers. 
It was there, too, that the first little committee, 
with Mr, Arthur Titley at its head, was formed and 
held a meeting at which it was’ decided to invite 
London to follow suit and elect a local*committee. 
It is hoped that other. centres will follow the same 
plan ; but when the degree of adhesion that_may 
be expected has been ascertained, a single executive 
committee will no doubt be set up. As a matter of 
fact, there is little or no doubt about the success of 
the modest venture. Already there are some twenty- 
five or thirty gentlemen anxious to become members, 
and when thé existence of the society is more widely 
known we are sure there will be considerable accession 


to its ranks both from the Empire, from America, 
and from the, Continent. The constitution and scope 
have not yet been definitely decided upon, but on 
another page we givé somé account of the aims and 
the title for the society which has been proposed. 
We may add here that the selection of a name was 
more difficult than anything else. Many alternatives 
were considered and rejected because they were long | co 
and clumisy, or did not fully express the aspirations | m 
of ‘the body. It was only after long and earnest 
h eo the small London committee hit 
upon w to be an admirable solution— 
pe Na wines Society for the Study of the History | mittee 


and 

ta a brief name by which the society €an be 
familiarly known—a. title, moreover, which does 
honour to one of the fathers of engineering, and has 
about it an historical odour; secondly, it ex- 
ects of the body.* The society might 
ed for a bad name, and we think the 
London committee may claim that it has: been for- | 
tunate enough to find a happy one. Under that} 
name—‘ The Newcomen Society ”’—we hope to see 
the new body., ing on for many years a work 
which has not only the peculiar ‘indefinable 
attraction that pertains to , but has an 
educational and refining influence witltk ‘cannot be 
isely but which we may justly claim 
ble in the history of engimeering 
n in political, military, and social 
history. All, men are the better for doing honour 
‘to the great dead ; all engineers, all technologists 
are the better for studying the works of their illus- 
trious predecessors. Just as military captains still 
examine the battles of Marlborough, Wellington 
and Nelson for knowledge and inspiration ; so may 
we, in the industrial world, look back for encourage- 
ment and enlightenment to the scores upon scores 
of thinkers, inventors and workers who painfully 
carved the first-rough steps up which we have. climbed 

to greater things. 








The Art of Reading. 


READING seems the easiest thing in the world to 
the normal educated man, But there is reading and 
reading, and it is not everyone who, knows how to 
make the best use of the world’s literature. Some 
take it in by their eyes, but it leaves no permanent 
impression on their brams or their intellects ; others 
really absorb it, but cannot make.use of it. Like 
food to some persons, it makes fat, but little or no 
brawn and muscle. Others again read, often enough 
with apparent carelessness, and derive the greatest 
benefit jrom their reading ; their intellects are sharp 
ened and their refinement mereased. But besides 
reading there is another invaluable accomplishment 
associated with literature. It is the knowledge of 


but a great many are worth slight knowledge. There 
was a well-known editor of a London daily paper 
who made a hobby of collecting acquaintances as 
others collect stamps or china. Apart from his in- 
timate friends, he was ‘sufficiently intimate with 
a great number of people to know their value to him 
when he was on the search for information. A similar 
relationship to books is invaluable. Some should be 
close and familiar friends, and others just acquaint- 
ances. Anything that will encourage reading of 
this kind is a step in a good direction, and we must 
heartily commend the ingenious scheme now being 
put into operation by the North-East Coast, Insti- 
tution, of which we give particulars on another page. 
It is devised to develop the art of reading amongst 
the junior members, and if it is well ‘administered 
should do a great deal of good by encouraging at 
one and the same time the true appreciation of books, 
the art of writing clear English, and the development 
of scientific knowledge, We shall await the first 
report on its operation with the greatest interest, and 
for the moment we heartily congratulate the Insti- 
tution on having found something that is new and 
yet has higher merits than mere novelty. 








Bibliographical Papers: A Novel 


Competition. 


A NOVEL scheme in connection with the work of the 
North-East Coast Institution has just been opened. 
‘Under t*.is scheme prizes are offered fcr the best biblio- 
graphical papers submitted next session by members of 
the Graduate Section. Two subjects have been selected 
for the papers, with a view to enabling both engineer- 
ing an dshipbuildinig ‘students ‘to “compete. One is 

‘Internal Combustion Engines for Marine Purposes ” 
the) other, ‘‘ Strength of Ships.” The stheme at present 
isimo more than an experiment of the Graduates Award 
Committee, but it is hoped that.it will prove to be of real 





educational.value. The aim of ‘the Couneil in initiating 


This title gives 





books. Relatively few books are worth much study, | 


: | aminers’ searches may “ not be disclosed ” 


the scheme in shinity sei monncnge wider sending of engi- 
neering literature among the graduates of the Institution, 
and so among the junior members of the profession. 
Another aim of the scheme is to regulate to some extent 
papers of the ‘‘ compiled” type, which are inevitable— 
oe when well done, = @ society which includes 
of eighteen and twenty- 

one years of age. It is soem that the bibliographical 
paper will take the place of the compiled paper, and that 
mpilers will be led to draw their information from a 
larger number of sourcés than formerly, resulting 
both in a better paper for the Graduate Section and in 

increased in the case of the authors. 

The bibli ical paper is not to be merely a biblio-- 
graphy. By is wanted by the Graduates Award Com- 
are ‘papers frankly i Pag a bibliography 
along with original comments by the author on (a) the 
works mentioned, and (5) the subject of the paper. Authors 
of the papers in question will, accordingly, have the fullest 
liberty in the expression of their individuality and in re- 
counting —_ personal experience. On the other hand, 
merely to draw from published works, 





if es gu intend 
they will be required to give full references to the scurces 
from which theinformation they present is derived, and 


to a they have examined the particular literature 
of the papers will, further, necessitate 


ll exercise of the critical and analytical mental 
im connection with the commentary on tho 
ootin: &e., dealt with. Some students derive 





various || 
ja profit from»their reading than others. The present 


competition will serve to discover such, and to discourage 
reading for mere reading’s sake. 

The following specification gives further particulars :— 

Size of Papers.—No limit is set to the length of the 
papers, but credit will be given in proportion to the amount 
of useful information contained in the paper. 

Literature to he Dealt with.—(1) Language: Works in 
English language only, but including published transla- 
tions. Credit will be given for references to American and 
colonial works. (2) Nature of literature: In addition to 
treatises, text-books and other standard works, references 
should be made to the papers contained in the ‘‘ Proceed- 
ings” of scientific and technical a to articles 
in the Engineering Press, pamphlets, &c. 

Structure of the Papers.—The arrangement of the paper 
will be for the author to decide, and credit will be given 
for merit in arrangement. The papers shall consist of a 
series of short reviews: of works.on the subjects above- 
named. ‘These reviews shall contain an epitome of the 
contents of the work and such comments as the author 
of the paper may think fit to make as to the quality of the 
work,.its author’s qualifications, &c. Each paper shall, 
in addition, include a short review by its author of the 
present state of development of the engineering or ship- 
building subject. dealt with. A _ list.of the books, &c., 
reviewed or referred to shall be pared as an appendix 
to each paper. The list shall contain the titles of the works 
in full and the author’s and publisher’s names. 








BOOKS RECEIVED. 

The Official Handbook. The Port of Sydney, N.S.W. 
Sydney, N.S:W.: The Sydney Harbour Trust Com- 
missioners. . 

The Book of the Ford Van. By R.T. Nicholson. London: 
The Temple Press, Limited, 7-15, Rosebery-avenue, E.C, 1. 
Price 3s. net. 

The Indicater Handbook : A Practical Manual for Engi- 
neers, By C..N.. Pickworth. Manchester: Emmott and 
Co., Limited, 65, King-street... Price 7s. 6d. net. 

The Heavy Engineering Trade of Sheffield. Issued by 
the Development Committee of the Sheffield City Couneil. 
Sheffield : Town Hall, Development Department. 

Steamship Coefficiénts, Speeds, and Power. By Charles 
F.' A. Fyfe. Second edition. London: E. and F. N. 
Spon, Limited, 57, Haymarket, §°W: 1. Price 25s. net. 

Forest Woods and Trees in Relation to Hygiene. By A. 
Henry. The Chadwick Library. London: Constable and 
Co., Limited, 10, Orange-street, W.C. 2. Price 18s. net. 

Metals in Aircraft Construction. By W. Hanby, with a 
foreword by L. Blin Desbleds. London: The Standard 
Air Press, Limited, 3-4, Lincoln’s Inn-fields, W.C. 2. 
Price 6s. net. 

Frrigation, Roads and Buildings, and on the Water Supply 
of Towns. By W. L. Strange.: London: G: Routledge 
and Sons, Limited, Broadway House, 68-74, Carter-lane, 
E.C. 4. Price 45s. net. 

Whittaker’s Electrical Engineers’ Pocket Book. Edited 
by R. E: Neale. Fourth ' edition, entirely re-written. 
London : Sir Isaac Pitman and Sons, Limited, 1, Amen 
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Patents Designs and-frade-Marks Acts. By H. Fletcher 
Moulton and J. H. Evans-Jackson. 

Tue authors of the above work, reviewed in THE 
ENGINEER of May 28th, have drawn attention to two - 
clerical errors. The statement that the results of ox- 
should have 
read. may ‘‘ now be disclosed,” as the eqntext indicated, 
The absence of a cross reference in connection with the 
drafting of specifications is to “ ease *’ 92 and not * “ page’ 
92, the footnote appearing on page 13, 
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THE ROYAL OBSERVATORY, GREENWICH. 


From the report of the Astronomer Royal to the Board 
of Visitors, presented at the annual visitation on June 5th 
we learn that during the year ending May 10th}several 
alterations and additions to the buildings and their equip- 
ment were carried out. In order to extend the range of 
reception of the wireless time signals a new aerial of the 
two-wire type, 160 yards long and composed of seven- 
strand No. 19 gauge phosphor-bronze wire, was erected 
during August. It would appear, however, that this new 
equipment did not enable the Observatory to detect the 
time signals sent from Honolulu and San Diego. On 
the other hand, wireless time signals were received regu- | 
larly throughout the year from the Eiffel Tower, and since | 
December, 1919, from Nauen and Annapolis. A_ new | 
aluminium time-ball was brought into use on August 23rd 
and has been in daily use since, except on two days in 





January, when it could not be raised on account ol the | 
violence of the wind. Similar time-balls are in use at the 
Admiralty Signal Stations at Portsmouth, Portland, and | 
Devonport, and their operation is controlled from Green- | 
wich. The accuracy with which these distant balls operate | 
is judged by means of a return signal received at the | 
Observatory. Only on four occasions did the error exceed | 
half a second, and in the big majority of cases it was less | 
than one-fifth of a second. The Westminster elock— 
“Big Ben” in popular language—showed less accuracy, 
for on one occasion its error exceeded 3.0 seconds and on 
fifty-five occasions it was greater than one second. Inthe | 
chronometer ovens a large portion of the ironwork required | 
extensive repairs, and it was decided to take advantage | 
of the opportunity to replace the me heating apparatus | 
by an electrical heating system. © new arrangement | 
includes low-power heating elements controlled by a} 
thermostat placed in the same chamber as the chrono- | 
meters and operating an automatic switch. The erection | 
of a cooling chamber is now under consideration in order | 
that tests may be carried out at low temperatures as well | 
as at high. During the year 4338 chronometers and watches 
were received at the Observatory for testing, 3478 were 
issued, and 1328 were sent for repair. The 28in. refractory 
telescope was dismantled during the year. When it was 
supplied in 1893 it. was fitted to an old mounting which 
dated from 185i. After sixty-eight years of service this 
mounting had become badly worn at the casting, of which 


Periphery Marked with 18 Divisions: 
An Advance of !Division Gives {Q!” 


Sheet Metal Working Machines. 


TuHE above illustration represents a high-speed guillotine 
shears with several novel features, which is being placed 
on the market by Regent Shears (1918), Limited, Wake- 
field. 
steel plates up to }in. thick and 7ft. wide. 
is fitted with a heavy turned fly-wheel, machine cut gear- 
ing, fast and loose pulleys and front guides with adjustable 


It is built in three sizes, namely, for cutting cold | 
The machine | 


object of reducing the power necessary to drive the 


| machine during the period when the braking action is 


unnocessary. The functions of a brake when fitted to 
shears actuated by a positive clutch are primary to 
prevent the ram or beam from dropping too quickly and 
to prevent the crank from rebounding when the clutch is 
knocked off. It is claimed that the  brake—shown 
below—fulfils these requirements. Referring to the two 
views, A is the brake drum, which is keyed to the crank 
shaft B. A cam piece C is pivoted on the stud K and is 
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BRAKE FOR GUILLOTINE SHEARS 


gauge. The bed is fitted with adjustable side gauges. 
The body is of strong box section and the beam is well 
ribbed to give the necessary stiffness. The legs are solid 
heavy castings of great weight and capable of absorbing 
any vibration to which the machine is likely to be sub- 
jected. . The crank shaft is of high-grade steel of not less 
than 28 tons tensile strength, and the links are steel cast- 
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Adjustment to Knife. 








e 
provided with slotted holes for two locking studs. A 
roller D is carried on a lever E, which is pivotally mounted 
on a stud J secured to the machine frame. A brake strap 
F is anchored at the short end_of the leyer E, and passing 
round the drum A is ¢onnected to the Jong arm of E by 
an adjusting pin G and spring H. It.will be noted that 
the position of the cam piece C may be varied to suit 





Knurled 
Disc. Qa 





Female Distance Piece A g 


Male Adjusting Piece B -—>— is 





Leg of Machine 


Body of Machine 


“THe Encincer” 


BED OF 





i 
| 
| Leg of Machine ¥, 
| 


ge 
Elevation Looking from Back of Shears. 


Section through X. X. 


Shewing How Cut is Resisted by Solid 
Metal. 


Swain Sc. 


SHEARS, SHOWING ADJUSTMENT FOR FIXED KNIFE 


ae | | 


of 
th 


imme 


al 


by moving into positions X or, Y. 
cam C is in such a ition that 
the whole of the upstroke, 
brake is only “ on ” whén 


the upper pivot formsa part. It was decided to replace both | ings provided with hard bronze adjustable bushes. Of the | any condition of wor 
pivots by new pivots working on ball bearings mounted | several new features incorporated in the design of this| As shown by full lines, the 
in swivelling frames and to replace the bottom thrust by an | machine, the most important perhaps is the patented| the brake is “on” durin 
end thrust ball bearing. mechanical brake. This brake has been devised with the' When in the position X, t 
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the clutch is knocked off and when the ram-is at the top 
of the stroke. In the position Y the brake is “ on ” during 
the down stroke and when ‘the clutch knocks off. 1 will 
be observed that when the brake drum tends to revolve 
in a direction opposite to its working direction, the long 
arm of the lever E. moves through a greater distance than 
the short arm, giving a differential braking effect, and the 











Clutch Disengaged, Flywheel Running 
Loose on Crankshaft. 
“THe Encmcen” 


TREADLE CLUTCH MOTION 


rebound of the crank is prevented, It is claimed that 
friction is reduced during the working stroke, that the 
heat of friction is dissipated quickly during the period of 
inaction, and that as the crank shaft cannot rebound there | 
is no tendency for the fork to “‘ knock,” thereby ensuring 
longer life. om 
Another good feature of this machine is the method of | 
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_INCLINABLE POWER PRESS 


aclinasing the bottom blade to compensate for wear ; it is 
¢ own, on page 606. It is a micrometer device for 
adjusting within the finest, limits. The male adjusting 
piece B, slides on accurately ground taper faces on. the 
iece, A, thus lifting the bottom blade to the required 
height Owing to; , Ane, at hich the faces uci igre 
there, is. an, absence of t, and. it is possible to 
adjust, the blade to ‘Dblin, thie is p great. improvement 





on ‘the antiquated method of adjustment by packing the 
bottom blade with strips of sheet iron. 

A further new feature is shown in Fig. 4. It is a safety 
treadle clutch motion, which enables only one stroke of 
the ram to be made for each depression of the treadle. 
As will be seen from the two views, the device is very 
simple. In the left-hand view the clutch 8 is disengaged 











Clutch Engaged, Flywheel about 
to Rotate Crank 


FOR GUILLOTINE SHEARS 


| and the fly-wheel is running loose on the crank shaft, 


whereas in the right-hand view the clutch § is: engaged 
and the fly-wheel is about to rotate the~crank. This is 
brought about by the withdrawal of the pin H from engag- 
ing the recess in the treadle lever T, which enables the 
machine to run continuously when the treadle is depressed 
—a desirable feature when automatic feeds are fitted. 

Another new machine by the same makers is shown 
below. This is an inclinable power press. The press can 
be inclined to a maximum angle of 45 deg. To enable 
this to be done the framework is built in two parts—a base 
and an upper portion—and the latter can be tilted by 
means’ of a worm and rack shown, thus enabling the 
stampings to be easily and quickly got rid of. The crank 
shaft is made of Siemens-Martin steel, 40 tons tensile 
test. The coupling is a steel casting having adjustments 
for the ram by means of a barrel of forged steel, with a 
fine thread, the barrel being screwed into the coupling. 
The press is fitted with a safety treadle clutch motion. 
The stroke of the ram is 2in., the pressure exerted 20 tons, 
the speed of the fly-wheel 125 revoiutions per minute, 
and the size 32in. diameter by 5in. wide. The size of the 
bed-plate is 22}in. by 13}in., the width between the arms 
10in., and the approximate weight 21 cwt. 








Developments in Turbine 
Propulsion. 
By R. J. WALKER, M. Inst. N.A.* 


In the early years of the introduction of the turbine, 
progress was slow, but once the advantages by its adoption 
for marine propulsion were recognised, the development 
became very rapid, and more particularly was this the 
ease in connection with reduction gearing in association 
with steam turbines. 

Fourteen years ago the total horse-power of marine 
steam turbines actually completed directly coupled to 
propeller shafts was 250,000, whereas at the present day 
the total horse-power of direct-coupled turbines for marine 
work is 16} millions. 

Progress in the last fifteen years in the engine power of 
warships fitted with direct-coupled turbines has been 
rapid. In torpedo-boat, destroyers the shaft horse-power 
has increased by progressive stages from 7500 in the river 
class destroyers, in the year 1905, to 25,000 in the “ Mystic’’ 
class of the year 1914... In battleships and battle-cruisers 
the shaft horse-power has increased from 27,500 in the 
Dreadnought in 1906 to 112,000 in the battle.cruisers in 
1916, and in the light cruiser class from 14,000.in the 
Amethyst in 1905 to 40,000 in the Aurora‘in 1914, 

Still more remarkable has been the progress in connec- 
tion ‘with the introduction of mechanical reduction 
gearing between. the turbine and: the propeller, since 
mechanical gearing in association with steam turbines was 
tried experimentally in the cargo steamer Vespasian 
ten years ago. The first. application by) the. Admiralty 
was in 1910 for the part gearing: of the machinery of 
H.M. torpedo-boat destroyers Badger and Beaver, intro- 
dueing gearing for the high-pressure and cruising turbines 
for these vessels, the low-pressure turbines being direct- 
coupled. In 1912 the Admiralty adopted gearing for the 
whole of the propelling engines of the. two torpedo-boat 
destreyers Leonidasand Lucifer, of :22,500 horse-power 
on two shafts. At one'step the power transmitted through 
gearing advanced from 22;500. shaft. horse-power on: two 








* The Liverpool Engi ing Society. March 31st, Reprinted 
iby, permission of the Council, , Abbreviated, . | jet 





shafts in the Leonidas and Lucifer to 40,000 shaft horse- 
power on two shafts in H.M.8. pion, 

Durmg the war i gearing was universally 
adopted by the Admiralty for patrol-boats, torpedo-boat 
destroyers, light cruisers, and battle-eruisers of the highest 
powers, and for the last four years or so practically no 
direct-coupled turbines have. been: fitted in _ warships. 
Vessels were put into commission during the war with 
installations’ of geared turbines of 100,000 horse-power, 
the horse-power transmitted through a single gear wheel 
having reached 25,000. ’ 

At the time of the signing of the Armistice the total 
horse-power of turbines completed and under 
construction for war vessels for Great Britain and its 
Allies was over 16,000,000. 

One of the chief) difficulties which had to be met. in 
applying the steam turbine to the propulsion of ships arose 
with the propeller. As is now generally known, it is 
desirable that a turbine for maximum efficiency should 
run at a high rate of revolution, whilst, on the other hand, 
for maximum propeller efficiency, much lower rates of 
reyohition are necessary. Obviously one solution was 
by the introduction of some form of gearing between the 
turbine and the propeller, but the time for such a de- 
parture had not then arrived. It was considered desirable, 
in viéw of the very -wide field which was opened up by 
the success of the Turbinia, for the application of direct- 
coupled turbines to high-speed vessels, to confine attention 
for a time in this direction only. The problem was, there- 
fore, to reconcile as far as ible these two opposing 
factors, and to arrive at the sat doi aronaten to meet the 
conditions required by a suitable lowering of the revolu- 
tions as then designed for land turbines, and a raising of 
the revolutions of the propeller by suitable modifications 
in the form. 

It was found, as a result of numerous and costly experi- 
ments, that a judicious compromise could be, and was, 
arrived at, whereby satisfactory combined efficiencies 
of turbines and propeller were obtained for high-speed 
vessels, resulting in increased speed of ship and increased 
economy in coal consumption as compared with ships 
fitted with reciprocating engines. 

The chief governing factors in marine steam turbine 
designs are those of economy, weight and first cost, and 
it was found in actual practice that the problem of applying 
the turbine direct to the propeller was for the time satis- 
factorily solved for vessels of about 18 knots speed and 
upwards. 

Up to the year 1909 the steam turbine had not been 
applied to vessels of slow and intermediate speeds with 
the exception, in a few instances, of the combination of 
reciprocating engines with a low-pressure turbine. 

This combination presented advantages as regards 
economy in that class of vessel where the designed full 
speed fell below the range suitable for an all-turbine 
arrangement, that is to say, for vessels of about 18 knots 
speed and under, the reciprocating engines in such an 
arrangement working in the region of pressure drop where 
the conditions are best suited to it, and the turbine 
utilising that portion of the expansion diagram which the 
reciprocating engine was not able to utilise efficiently. 
Vessels fitted with this combination system have shown 
that this arrangement of machinery has effected a saving 
of from 12 to 14 per cent. in coal consumption as compared 
with similar ships fitted with quadruple engines. 

It was not until the success of the marine steam turbine 
had been assured by its adoption in vessels of moderate 
and high speeds,,and more time was available, that atten- 
tion was directed to the application of the turbine to 
slow-speed vessels by the introduction of gearing between 
the turbine and the propeller. 

Several forms of reduction gearing between the turbine 
and propeller have been proposed, such as electrical, 
hydraulic, and mechanical. Electric and hydraulic trans- 
mission gears have been fitted in a few ships, but the greater 
majority of vessels have been fitted with mechanical 
gearing. Mechanical gearing appears to present advan- 
tages over other forms of gearing. An efficiency of 98} per 
cent. is obtained in the case of single reduction and over 
97 per cent. with double reduction. There is practically 
no limit to the ratio of reduction that can be employed 
between turbine and propeller. 

The maximum efficiency of electrical gearing cannot 
be placed at more than 90 to 92 per cent., and the weight 
of the installation appears to be greater than with 
mechanical gearing. The maximum efficiency of hydraulic 
gearing is below 90 per cent., and the ratio of reduction 
possible at present is limited to about 7 to 1. 

As regards the mercantile marine, at the outbreak of 
war a total of over 260,000 horse-power of geared turbines 
for purely merchant service was either built or under 
construction. The further adoption of geared turbines 
in the mercantile marine, so far as this country was 
concerned, was considerably retarded during the war ; 
but this, no doubt, had certain advantages, as considerable 
experience has been. derived from the construction of 
gearing for Admiralty vessels. 

Within the last three or four years a further development 
has taken place in the case of mercantile vessels by the 
adoption of double reduction gearing instead of single 
reduction, which had previously been the practice, 
Double reduction gearing permits of larger ratios between 
the revolutions of turbines and propellers, being obtained 
without excessive size of gear wheel, so that, even in slow- 
speed vessels the turbines may be designed to run at a 
speed of maximum. efficiency.. Whether double reduction 
gearing will be applied in the case of high-speed warships 
is yery problematic, owing to the limited size of propeller 
that can be fitted. Where single reduction gearing has 
been fitted in warships the revolutions adopted have been 
found to give very satisfactory results. 

When the question of type of machinery came under 
discussion for the Standard ships, in view. of the fact that 
these ships had to be built as quickly as,possible, preference 
was given to those merchant and shipbuilding engineering 
firms which had specialised in the cargo-carrying vessel 
type of machinery. , Further,, all the usual, builders. of 
marine turbines were, fully, oceupied in the manufacture 
of turbines for war vessels, on limited the number of 
turbine engines to be built for commercial purposes, 

Inthe later Standard ships of the bricated type, 
geared turbines .were, adopted. ;, The, first vessel so fitted 
is the,S.S,. War, Energy, now under, Belgian ownership, 


‘| and re-named. S.S..Danier,, which was.placed on service 
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some five months 2 This vessel, which was built at 
the Furness Shipbuilding Company's. yard, was: the first 
of the Standard ships of the fabricated type fitted: with 
double reduction geared turbines to be put into service. 
The arrangement of turbines and i was that 
approved of by the Department of the Controller-General 
of Merchant Shipping. Several types of turbines were 
adopted in this class of Standard ship, including the 
Brown-Curtis, Rateau, Zoelly, British Westinghouse, 
and Parsons. 

The conditions laid down by the department were that 
the turbines and: gearing of 
be interehangeable as a whole, in order that any particular 
installation could be ‘fitted to any ship, the internal design 
and details being left to the builders of the various types ; 
the revolutions of the turbines and propellers to be the 
same in each case, viz., about 3500 for the turbines and 78 
for the propeller. . 

The particulars of the S.S. Danier and her machinery 
are as follows :— 

Length between diculars 
Breadth mo an ae ee 

Depth mosiser o. *? FE) HS ae 
Load draught... 0.2 (8. eg. 


411ft. Gin. 
55ft. S}in. 
38ft. 1din. 
28ft. 
6500 


Doddweight 20:7.) idler feb.) ool we vw oh ROOD 
Shaft horse-power. .. .. «- (s+) «+. «+, 2300 
Boilers Babcock and Wilcox large water-tube type 
Machinery— 


Revolutions of high and low-pressure turbines 3479 
Revolutions of pro ni is SS me 
Revolutions of reduction wheel .. .. 440 
Pitch of teeth in first reduction .. .. °° .. .68in. 
Pitch of teeth in ‘second reduction .. .. 1. 15in. 
Minlipal ngs .4> 525 56. sos aes 

There are several varieties of turbines now in use, some 


the respective types should | 


under. 10 lb. per shaft horse-power, turbines only, can ,be 
obtained with saturated steam, and. under 8 Ib. per shaft 
horse-power with superheat of 200 deg. Fah, 

The introduction of gearing has. been responsible for 
@ marked increase in the combined efficiency of the 
installation. In direct-coupled turbines of the reaction 
type, and even in some single reduction geared installa-. 
tions, the velocity ratios, i.e., ratio of blade speed to 
steam speed corresponding to maximum blade efficiency, 
could not be obtained owing to the compromise which 
had to be effected in the revolutions of the turbines and 
propellers. The re of double reduction gearing as 
compared with single reduction for slow-speed vessels 
permits of a further increase in the steam efficiency due 
to the increased blade efficiency corresponding to higher 
velocity ratios being obtained, elimination of the steam 
losses, due to the omission of the dummies, and a slight 
reduction of the tip-leakage losses owing to the er 
diameter of the rotor and co uent higher blade heights. 

In large powered warships with four shafts and single 


reduction turbines and additional geared cruising 
turbines, the steam consumption at full power for the 


turbines only is about 10 lb. per shaft horse-power, 12} Ib. 
at one-fifth, and 12} lb. at one-tenth of full power. The 
steam consumption of the turbines only in the case of 
similar vessels with direct-coupled turbines, having an 
additional cruising stage, is about 12 Ib. per shaft horse- 
power at full power, 19 Ib. at one-fifth, and 24 lb. at one- 
tenth of full power. 

In the light cruisers with two or four shafts all-geared, 
with additional cruising turbines, the steam consumption 
of the turbines only is about 11 Ib. per shaft horse-power 
at full power, 12} lb. at one-fifth, and 13 Ib. at one-tenth 
of full power. 

The steam consumption of the turbines only in the case 


to either defeetive material, faulty workmanship, including 
the cutting of the teeth, or inferior lubrication.,; Forty. 
nately, such cases have) been very few when. compared 
with the total number of installations that ave running 
quite satisfactorily on service. 

There is an impression abroad in some quarters that the 
tooth pressures adopted in double reduction’ géars are 
too high, the assumption being based upon the pressure 
per inch of face, and this has led to some shipowners and 
engineers desiring~a further margin of safety*on past 
practice by a reduction in the lead on the teeth. The 
author is of the opinion that pressure per inch of tooth 
alone is not a correct view to take. There are other 
factors which should be taken into account when con- 
sidering the comparison of the proportions of gearing and 
the dimensions of the surfaces, 

Generally speaking, with conditions similar in other 
respects, and with gears of the same ratio, the load per 
inch of facé can be made to increase with the. diameter 
of the pinion, beéause of the difference in curvature of 
tooth surface; The radius of curvature of the surface 
of the teeth is pereeally proportional to the diamcter 
of the pinion. Yor large pinions the practice has been to 
allow the load per inch to increase only as the square root 
of the diameter, This rule takes into account the width 
of line of contact on the assumption of a constant limit 
to the thickness of the effective portion of oil film, and 
is a more conservative view than has been taken by some 
gear makers, who allow the load per inch to increase with 
the diameter. It should be remembered that second 
reduction pinions ate usually of larger diameter than 
those of single reduction. There is no evidence at the 
present time to justify the conclusion that the pressures 
adopted in double reduction gears are higher than 
successful practice with single reduction would warrant. 








of two or four shafts direct-coupled, with additional 


It is true that by far the greater experience has been 





Taste I.—T'ypical Double Reduction Geared Installations. 








































































sas | Esti- | eaerern enone con- 
| Shi | } Revolut t mated | | sumption, lb. per S.H.P. 
8.S. No. of | dinauaons | ‘Tons in | weight turbines only, 200 lb ; 
S.H.P. or turbines Type. in feet. | displace- | Speed, Turbines. | in tons. 28in. vacuum. 
T.S. | per shaft. | — —| ment. knots. | , { ——, —-—— 
| Length. Breadth.) | Shaft. | Saturated | Superheated 
2 | | | H.P. LP. L.P. /Turbines.| Gearing.) steam. steam, 200° F. 
1,500 8.8. 3 Reaction eTeety. oo. See ee 51 10,400 10 80 4500 | 4500 3500 21 i 25 10.45 8.6 
1,500 | S.S. 2 | Reaction with one 2-row impulse wheel ..| 370 | 51 10,400 10 80 3500 | 4500 3500 21 | 26 11.0 9.05 
3,000 | S.S. 3 Reaction plies...) See 1. ae 11,900 | 742 | 80 4500 | 3400 | 2500 28) 40 10.05 8.25 
3,000 | 8.8. 2 Reaction with one 2-row impulse wheel ..| 410 | 55 11,900 2 | 80 3300 | 3400 2500 27 43 10.75 8.8 
6,000 8.8. 3 | Reaction ne 8h we Oh ans isge. wel ae. | 62 | 19,500 14 80 3000 3000 1800 | 40 72 4 9.8 8.05 
6,000 | 8.8. 2 | Reaction with one 2-row impulse wheel... 490 | 62 | 19,500 4 6] 80 3000 | 3000 1800 38 80 | 10.5 8.6 
6,000 | T.S. 3 Reaction Se ee se. [ee een Seo | ae” 1 Beeoy 14 | 2110 4500 | 3400 2500 | 56 61 10.05 8.25 
6,000 | ‘T.S. | 2 Reaction with one 2-row impulse wheel ..| 490 | “62 | 19,500 14 | oO 3300 «= 3400 2500 {54 66 | 10.75 8.8 
10,000 | T.S. | 3 | jon so seal lel. Jags |-nessp GG TF ni@Bsi!:/ > 31,000 16. | +100 8200 | 3200 2000 ||) 72 6 9. 8.1 
10,000 | T.S. | 2 | Reaction with one 2-row impulse-wheel ..; 550 | (65 21,000 16 | 100 3200 | 3200 | 2000 | 68 105 | 19.6 8.7 
| po } 
TaBre I1.—Leading Particulars of and Results Achieved with some Geared Turbine Vesse’s 
Name of vessel .. Bt ape Mahanada ! Manaar City of Canton City of Winchester TI. | Cumberland Armagh 
Owners ..'T. and J. Brocklebank, a T. and J. Brocklebank, Ltd. Ellerman Linés, Lt d.| Ellerman Lines, Ltd. Federal Steam Navigation Co oa oa yt New 
: | bes Zealan 4 
Length CS Gb [GRIT aS Lee “4708. ' 470ft. i 450ft. 6in. 456ft. 5in. | 530. 5ft. 
Breadth .sscsiews shigiiybaiisee 58ft. 58ft. 56ft. Gin. } 58ft. 63ft. 
Depth moulded.. .. .. .. 34.91it. 34. 83it: | 33:t. Sin. 33ft. Loin. 42. 66it. 
Type of vessel .. Cargo, Calcutta trade Cargo, Calcutta trade, | — —_— Cruiser Refrigerated 
cruiser stern i 
Gross'tonnage .. 2. 1s. 7196 7242 oe i 
Mean draught hedged 27. 33K. 27.375ft. 27ft. 4tin. 28ft. Bin. 
i t | 15,585 15,678 15,217 16,780 
Boilers— } } 
Pr draught } 180 Ib. natural t 200 Ib. natural | = _ 
ne ea a ++ 2D.E. 158.E. j 2D.E. 28.2. 3 4 
Heating surface, sq.ft. ..| — 12,300 14,430 9090 10,531 
Grate area, sq.ft... .. ..| 264 j 330 229 276 
Superheat Boa he AG — a | oy Ts] : . at engines 
Type of engine .. ..| Single reduction geared | Single reduction geared turbines|Single reduction geared Single reduction geared _T- 
| turbines, all reaction impulse reaction_H.P. turbines turbines wigs 
Draught .. ..... o — | 24. 85ft. 24. 52ft. 23ft. 2pin. | 25ft. 24ft. 3gin. 
Displacement... .. «>| 13,180 |} 14,080 13,900 | 12,660 | 14,640 16,950 
Steaming time, days 3 397 . 22 16.02 -<)/ LLaTh fy 275.5 100.97 41.5 
foe ae ng ETP LET 115,554 4514 -. 3285 } 75,576 | 27,547 / 13,639 
eb cen oer. oe. op os 12.12 11.74 so See 11.47 11.36 , 13.69 
Revolutions per minute ..  ../ 81.65 | 76.6 -- On 79.4 | 77.5 94.1 
Slip per cent., apparent .. .. 8.7 | *05.9 8.44 8.71 8.42 — eee 9.2 
Fuel, tons per day all purposes. . 54.6 (coal) |54.6 (coal) 35.15 (oil fuel) | 50.6 (coal) | 53.3 (coal) 77.5 (coal) __ 98 (coal) 





of them, however, only to a limited extent. Briefly, it 
may be said that the principal types of high-speed marine 
turbines at the present day, running in association with 
gearing, may be divided into two main classes, “‘impulse ”’ 
and “reaction.” The impulse types, although differing 
somewhat in detail, in principle generally consist of a two 
or three-row wheel of the Curtis type at the initial end 
of the high-pressure turbine, followed by a series of single- 
row wheels in separate chambers similar to the De Laval, 
Rateau or Zoelly type. The reaction type consists of 
a number of turbines on a drum in series, with small 
pressure drops at each turbine. In the latter type the 
expansion of steam takes place both in the fixed and the 
moving blades. 

In the case of a three-row impulse wheel the velocity 
of steam is about 2500ft. per second, in a two-row wheel 
about 2000ft., and in the single-row impulse wheels 
following about 1200ft. per second. In the reaction type 
the velocity of steam is usually about 350ft. per second 
in the first rows, increasing to about 650ft. per second in 
the last rows. 

In some cases the combination of the two types has been 
favoured, a two or three-row impulse wheel being fitted 
at the initial end of the high-pressure turbine followed by 
reaction blading on a drum. In this design no diaphragm 
or shaft packings are required. In other cases the impulse 
type has been adopted for the whole of the high- 
turbine—comprising half of the power of the jristaflition 
with the reaction type for the ‘low-pressure turbine. 

From first to last considerable advance has been made 
in the efficiency of the steam turbine. 

In the earlier turbine vessels’ the steam consumption 
worked out'at about 15 to 16 Ib. per shaft horsé-power, 
and in later direct-cottpled turbines wndér 12 Tb per shaft 
horse-power was obtaitiéd, wheréas at the ay 
with double reduction gearing, a steam consumptién; 


eruising stage, is about 12 Ib. per shaft horse-power at 
full power, 19 Ib. at one-fifth, and 24 Ib. at one-tenth of 
full power, as against 20 Ib. at one-fifth and 26 lb. at.one- 
tenth of full power, without geared cruising turbines. 

In the later destroyers, where single reduction geared 
turbines have been fitted, the steam consumption has been 
brought down to about 10} Ib. per shaft horse- er at 
full power for the turbines only, 12} lb. at one-fifth, and 
15 Ib. at one-tenth of the full power, with a vacuum of 
27in. at full power. In addition to the increased economy. 
effected in the turbines, the change over from direct- 
coupled turbines to all-geared turbines permitted an 
inerease in propeller efficiency of about 12 per cent., 
and a slight saving in the total weight of the machinery. 

Superheaters are now being largely employed in con- 
nection with geared turbines for merchant ships, and there 
are many installations under ‘construction arranged for 
superheat of 200 deg. Fah. 

In'the initial stages of the design of gearing: for marine 
work many problems had to be considered’ in order to 
ensure. certainty of success. Perhaps the most important 
of these was the behaviour of the gearing in a heavy sea- 
way. No data were available as to the life of gears under 
seagoing conditions, and very liberal allowances were 
made with regard to tooth pressures. 

From the extensive experience gained under service 
conditious there does not appear'to be any reason why 
gearing should not have a very long life, provided that the 
necessary precautions are taken in ‘thé’ design, manu- 
facture and the cutting of the gears, that efficient lubrica- 
tiom is provided, and also that a reasonable amount of 
care be exercised in: running the machinery. 

‘Inthe case of single reduction gearing, troubles have 
been oo ata in a few cases by the breaking of the 
pinion téeth at the ends, or through excessive wear having 








‘taken place. These troubles have, generally, been traced 
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diameter of th ion, have been ti than for warships: 

It is a very t fact that in a few ships with single 
reduction gearing where trouble has been experienced 
with the gearing, it invariably fred very early in the 
life of the vessel, either on the fall power trial or shortly 
after. When such adjustments as were found necessary 
had been made, no further trouble has been experienced. 
There are now over 450 geared turbine vessels in service 
running successfully, wod AMLIDMI 

Regarding the precautions to be taken in the design, 
manufacture and cutting of the rs and the alignment 
to ensure coriiplete 'suécess in the running of Me ral rad 
perhaps the most important of thesis the ‘que of 
a of ar and oe in’ ‘ordér’ of im ice ‘the 
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that. the -mecessery degree’of accuracy essential’ in gears 
can be obtained commercially by any good'maker. 

On the question ‘of: lubrication, the quality of the oil 
and the method of application to the gearing are ape riagot 
On the other hand, any good mineral oil which fulfils the 
Admiralty specification should be found to be satisfactory, 
but the shipowner should ensure his petting the same 
quality each time oil is taken on board. ; 

lubricating systems for the gearing and the 
bearings have been advocated by some, the object of the 
two systems advocated, mably being to obtain oil 
of ‘higher: viseosity for the gearing, but there are con- 
siderable disadvantages attending a double*system with 
two grades of oil. It is difficult to separate the systems 
entirely, inasmuch as the oil from the pinion bearings 
i into the gear case, and the two oils in time become 
mixed. ee 

In order that the: oil might be delivered at. a lower 
temperature to the gearing, and consequently at a higher 
viscosity, it is preferable to employ a second cooler for 
the oil which is supplied to the sprayers for the gearing. 
The result: is to obtain as thick oil as possible for the 
gearing without increasing the losses in the high-speed 
bearings, and, as already stated, without the disadvantage 
and Nircecacrapene of a double system with two grades 
of oil. 

An oil separator of the De Laval type has recently 
been fitted in a geared turbine vessel, and others are also 
being fitted in further installations under construction. 
This oil separator has proved very beneficial ; it has not 
only freed the oil from grit, but also from water. 

Differences of opinion exist as to the method of lubrica- 
tion, that is,.by pressure or by gravity: system. In 
Admiralty work the lubrication of the bearings has been 
entirely on the pressure system. In mercantile work there 
has been a demand by some superintendent engineers 
fora gravity. system in order, in the event of one of the 
oil pumps stopping, to have @ certain supply of oil from 
the gravity tank until the pump has been. restarted. 
Some engineers prefer the pressure system, as it allows 
a better control over the pressure required to the bearings, 
whereas in the gravity system the pressure is constant, 
due to the head, and no means of inereasing this pressure 
is possible. Two oil pumps are usually fitted, each of the 
full capacity oma for the circulation of the oil, and it 
has, been general practice to use one oil pump and to keep 
the other as a standby. Others advocate the running of 
both pumps at a lower s as it is not likely that both 
pumps would stop: at same time. An auxiliary oil 
pump driven from. the circulating pump has also been 
advocated, so that there would be always a certain amount 
of oil circulated through the bearings. 

With regard to the materials, it is important to have 
ductile materials for the gearing, common practice being 
to adopt nickel steel for the pinions of the first and second 
reduction and 31 to 35 tons tensile for the primary 
and second reduction wheel rims. 

In Table I. there are given alternative arrangements 
of double, reduction geared turbines of a few typical 
standard installations for merchant ships, ranging from) 
1500 to 10,000 horse-power, including particulars of revo- 
lutions of propellers and turbines, weight of turbines and! 
gearing, steam consumption of turbines—saturated steam, 
and also with a superheat of 200.deg. Fah. 

By the courtesy of several shipowners the author is able 
to give—see Table II.—a table of service results of several 
steamers fitted with geared turbines of the “‘ Parsons ”’ 
type—single reduction. 

The reduction in coal consumption in connection with 
these turbine ships has been found to vary from 
17 to 25 per cent. when compared with sister vessels fitted 
with reciprocating engines. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


Iron Prices Yet in the Saddle. 


Last week I that it might be found 
before very long that Mi d iron prices were “ riding for 
@ fall,”’ to use familiar Grand National language. Subse- 
quent events have demonstrated that they are still in the 
saddle, though they are undoubtedly approaching the 
critical period. The postcript to my main letter, 
given in last week’s “ Latest News’ column, announced 
the £2 per ton advance which has occurred in manufactured 
iron—particularly bar iron. and hoop and strip prices— 
following upon the 15s. to 20s. per ton increase in pigs, 
the upshot of the big rise in coke and coal prices. The 
increase of £2 took effect from the first of this month on 
most of the contracts which are in progress, as millowners 
have been selling subject to see adjustment. Bar 
makers have a lot of orders on their books, and some of 
them have been rejecting further business. While it is 
true that foreign busi has fallen off considerably, 
ironmasters are so full of orders that they regard this with 
comparati 
able to 
business as they. care for in view of the low average 
output fosceenenng rom the mills under present conditions 
of production. new basis prices are :—Staffordshire 
marked bars, £33 10s.;  unmarked—or Crown—bars, 
£30 10s. ; nut ands PD. Pert £30; and hoop and strip 


iron, £32 ton. For anything like, early delivery, 
however, nctens buyers. in need of supplies, are 


readily paying premiums of.as much as £P 10s., and in 
respect of iron even £13 per ton over and above these 
quotations. prices are all free on truck at makers’ 


anes anes felag Wdkameisced wits bedaiand able to 

rs, | wii .and able to 
purchase spelter at a cheaper rate, are able to meet their 
customers on slightly easier terms, business having been 
done this week Aatbt54 10s, f,0.b. ‘Liverpool, heng? +i? i oy 





ive ifference. Makers report themselves well | 
the new advance and to take on as much. 








What Does It Mean? 


I ke ‘last ‘week ‘of the special significance 
which is beittg attached in some Birmingham iron market 
circles which are anxious to read the “ signs of the times ” 
respecting the probable fature course of prices, to the 
attempt which is being made by'some of the manu- 
factured iron houses to make néw contract terms binding 
upon buyérs to take the full amount of future orders 
contracted for, and to allow of no possibility of part 
countermands. The new attempted clause constitutes 
an innovation suggested by some buyers as a “ suspicious 
innovation.” ‘A number of buyers have’ refused to sign, 
especially in view of the Jong’ period hitherto usually 
taken for the fulfilment of orders. It is stated that orders 
placed at the time of the Armistice are still unexecuted, and 
some merchants claim to have undischarged contracts going 
back to a much earlier period: Cautious iron buyers are 
not to-day overlooking the fact that since March Ist 
copper has fallen from £121 to £95; tin from £418 to £274, 
spelter from £61 to £44, and English lead from £53 10s. 
to £41 10s. Among the non-ferrous metals, aluminium 
alone has kept consistently steady since February at £165 
per ton. Any amount of this newest non-ferrous material 
which the home trade does not want is being taken up 
immediately for export at £20 per ton premium. 


Big Raw Iron Quotations. 

The heavy demand for pig iron is maintained, and all 
material is going into immediate consumption, as there 
is still a distinct shortage, which is accentuated in the. case 
of foundry grades, Users of pig iron generally continue 
to be more concerned about getting supplies with which 
to fulfil their commitments than they are about price. 
Values are firmly upheld, and.in some circles higher prices 
next month are hinted at. A purchase of 5000 tons of 
pig iron from the Black Country, delivery of which had 
been stopped when the rates depreciated, is now being 
put through at the rate of 80 tons a day. The new basis 
quotations, including the recent. all round: advance of 
lds, to 20s. per ton, are :+South Staffordshire: part 
mine, 242s, 6d,; No. 3 foundry, 250s. ; cold blast, 365s. 
Northamptonshire: forge, 230s. ;.No. 3 foundry, 235s. ; 
No. 2, 237s. 6d.; No. 1, 240s. Derbyshire: grey forge, 
242s, 6d. ; No. 4 foundry, 247s. 6d. ; No. 3, 250s. ; No. 2, 
255s.; No. 1, 260s.; basic, 265s. Large quantities of 
basic iron are wanted from this district, by steel makers 
in South Wales in particular, and the price is firm at about 
£13 5s. per ton. The position is no easier with regard to 
coke, blast-furnaces being in great difficulties. While the 
supplies of pig iron are scarce, some firms which have 
been declining orders lately are now taking on contracts 
again. Other furnaces are being got ready, and will 
pormmepce operations immediately fuel supplies are in 
sight. 


Imminent Rise in Iron Trade Wages. 


Tronworkers’ wages. will secure a further sub- 
stantial increase as a result of the ascertainment of selling 
prices under the Midland Iron and Steel, Wages Board 
shortly to be declared... The full effect. of the increased 
railway rates is reflected in the figures, and under the 
sliding scale 25 per cent. will, it is fuily anticipated, go 
on the puddlers’ cs rate of 13s. 6d: per ton for puddling. 
Tnis addition of 3s. 14d. will make the puddlers’ wages 
rate over 42s. a ton, against the 9s. 6d. paid before the 
war! Other classes of labour will participate pro- 
portionately. 

Continued Ease in Steel. 

There is not the rush for steel that there 
was down to quite recently. Quick deliveries are so im- 
portant in some. cases that prices outside the ordinary 
are paid to ensure them. But taking the general run. of 
business, consumers are not inclined to buy forward 
on the scale which obtained a month or two ago. New 
business is not being placed so fast as the old is being 
worked off. The new price of £36 10s. for Staffordshire 
steel hoops is now operative, and the basis for angles, tees, 
and joists is established at £23, but makers have no diffi- 
culty in securing a premium of £1 on these figures. 
Angles and joists are more freely offered than a week or 
two ago. Business can be readily done at £24. .There is 


a lower tendency this. week in mild steel billets, in which | this 


business has been reported at £26 5s., although £27 still 
seems to be a common quotation. A good deal of keenness 
is still being shown by America and Canada in arranging 
for supplies of steel in the later months of the year. 
Belgian houses have also beén inviting requirements, 
which they believe they can fill during the autumn. 


Coal De-control Accomplished. 


The decontrol of coal is warmly welcomed by 
those associated with the trade, but in some quarters 
there is a di ition to criticise the action which has 
been taken. ample supplies are forthcoming all will be 
well; but in the event of a shortage there may be a 
repetition of -the difficulties which led to the assumption 
of supervision by the State. Whilst the trade was super- 
vised by the Government, supplies of fuel were diverted 


from the Midlands to other parts of the country. They | pr 


came chiefly from Cannock and Warwickshire, and it 
may now be anticipated that there will be a tendency for 
trade to revert to its former channels. If thatis the'case, 
then Birmingham should enjoy better supplies than has 
been the case for some months past. If any accumulation 
of reserves of house ¢oal is generally adopted, Birmingham 
merchants will require deliveries to ‘be considerably in- 
creased. The difficulties may be gauged from the fact 
that formerly i took 22,000 tons of coal per 
week. Under conditions of control only 16,000 tons per 
week have beén received. It is not easy to see how the 
whole reco: ns of the Board of Trade can be 
carried’: ovt: ial ‘works, publi¢-utility’ under- 
; ‘and-merchants ate asked to build’ up reserve 

germ ecradln gc nee dered yin Se ws“ One 
provement ‘Ww! imay ‘be antici is in respect of 
quality. Any hope thet. dscontiol will lead to’ cheaper 
eoal ‘seems doomed to' disappointment. The one — 
éssbh tial to secure’ that ‘desirable ‘end isa greater out 





"rom the mines. ‘Decontrol do something to restore 
elasticity to the distribution of fuel and the limiting of 
exports, and to this extent ‘the step is an aid to the 
maintenance of the ition at ‘home. But the real 
remedy, of course, as'I have just insisted, is a larger coal 
production. ‘This depends not alone upon labour, but also 
upon the embarking of new capital for the better equipment 
of the mining industry. Unfortunately, the outlook in 
the coal trade is so uncertain’ that there is not much 
encouragement to do this. Coal supplies at the ironworks 
ate this week slightly more plentiful. A reduced con- 
sumption of house coal has enabled a larger proportion 
to bé ‘used’ for mantifacturing purposes, a change which 
is smeerely welcomed. 


Effect of Sheffield Strike in the Midlands. 


The effect of the Sheffield strike has been severely 
feltin this district. Some of the Sheffield works have large 
contracts for the supply of billets, bars, and other semi- 
finished material to local re-rolling works. A good deal 
of Midland buying of this class, which for years past has 
been concentrated in South Wales, has latterly been 
diverted to Sheffield through the new plant which has 


come into operation. The engineering trade in the Birm- 


district, too, will also be affected if the strike 
continues for the lack of forgings and castings, of which 
heavy descriptions are largely bought from the Yorkshire 
town. ; 


Wages in the Engineering Trades. 


The second moiety of the 6s. advance in wages 
granted two months ago to men engaged in the engineering 
trades has now come into operation in Birmingham and 
district. The engineering employers have conceded a 
further 3s. 6d. to women workers. A claim has now been 
lodged for the application of this advance to all the related 
metal-working branches where © ments have 
not been arrived at between the employers and the unions. 
This is an issue which is likely to catise a good deal of 
controversy. There are many industries where means 
must be found of cutting down costs if a slump is to be 
averted. Moreover, the thorny question of the grading 
of the different trades is involved. A step has just been 
taken to lay down a minimum wage for the thousands 
of women and girls in the Birmingham area who operate 
the presses used to produce small metal wares and the 
stamps for making electric fittings and the like. A Trade 
Board has been established, and for female press workers 
over 18 years of age the minimum has been fixed at 9d. an 
hour. This falls a deal short of the trade union 
demands, but it works out at much more than 25s. per 
week. In the factories of the city and district the time 
rates vary from 25s. to 40s. per week without any corre- 
sponding variation in the degree of skill called for. One 
explanation of the disparities is that there are many small 
makers, It is understood that the application of the 
minimum wage to the press workers is the beginning of 
a movement which is to be followed up in other ramifica- 
tions of the metal-working trade. Two months will 
elapse before the new minimum becomes obligatory. 
The Government has in view the desirability of bringing 
the workers on capstan lathes within similar regulations, 
but no definite step has yet been taken. 








LANCASHIRE. 


(From our own Correspondent. ) 
Mancuester, Thursday. 
Iron, Steel, and Metals. 


Tue markets for iron and steel remain very 
strong here, although it is probable that more people are 
beginning to get rather nervous about the prices which 
have recently been reached, both in crude and in finished 
material. There has been a tendency lately to offer more 
iron and steel from America, in spite of Sars po oh 
exchange and transport charges are a hi nce to i- 
ness. ‘These difficulties may, however, be reduced during 
the next few months, and then it seems probable that 
serious competition from America will set in. How long 
is will take to effect a reduction on the British prices 
remains to be seen, but it is idle to assert—as many pro- 
ducers seem inclined to do—that the present prices are 
entirely supported: bythe higher costs of production. If 
one examines the actual advance in the costs which has 
taken place since the'release ofthe market from Govern- 
ment control, it will be seen that this advance accounts 
for only a moderate portion of the-risein the prices. The 
remainder is’due to thé presstire of demand ; and with the 
relaxation of that pressure’ there is room for a big fall, 
even if costs remain as they are. 


Metals. 


The market for the non-ferrous motals, and 
particularly for copper, is @ curious contrast with the 
market for all the siderurgical products. But-then there 
never has been any shortage of copper, and the extreme 
ices reached by tin were not caused by a shortage. 
Spelter and lead may have been affected in this way, but 
nothing like the extent by which iron and steel have been 
affected, and the influence of dear fuel is much iess upon 
these latter metals. The recovery’ of the standard copper 
market from the lowest.point—£88 per ton—touched 
towards the end of May,seems:to»have: been checked for 
the time, and possibly the rise from £88 to £96 per ton 
was caused more by the covering of those ‘“‘ bears.” of 
the metal who had obtained, and proceeded to realise, 
a very substantial profit,,rather than by any improvement 
in the actual situation.. Japan has been a seller of copper, 
possibly’ as a result of the financial condition of that 
eountry, and, of course, thé high -bank rate and the pros- 
pect that it may yet gé-higher—8 per cent: being  pre- 
dicted—has a deterring ‘influence on speculators, and 
also induces consumers 'to a little metal as possible. 
The fact. that the! production of ¢opper ‘ab present prices 
and under t ‘costs is unprofitable will probably 
tell in the end, byt we may haye te wait some time yet 
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for a revival in consumption and for the clearing away of 
big accumulations of serap. Italy is now making her 
own sulphate of copper, and has been buying some metal 
for that purpose, but this cannot have very much effect 
on the trade, for what she buys for the purpose our own 
sulphate makers do not buy, There has been very little 
change in the prices exacted for copper and brass tubes, 
Copper locomotive tubes are quoted at ls. 8}d. per Ib., 
and brass locomotive tubes at ls. 53d., with brass con- 
denser tubes at ls. 8jd. Of course, manufacturing costs 
are very high now, but they cannot justify such prices 
as these in the present condition of the non-ferrous meta 
markets. The recent fluctuations in the tin market have 
been irregular, but the general feeling seems to be that the 
fall is not yet over. The total fall in tin since the highest 
prices were touched amounts to about £165 per ton, but 
even this tremendous slump does not appear to inspire 
any confidence in buyers, who are still inclined to buy 
only from hand to mouth and to wait for further con- 
cessions. Possibly holders of metal in the East have 
been fighting too long against the downward tendency, 
and there may be an expectation that they will get tired. 
Lead has been rather easier of late, and that is perha 
a result of more favourable news as to the effect of the 
Mexican revolution on the output of metal in that country. 
So far as one can learn, this political disturbance has not 
reduced the production of Mexican lead, but, of course, 
it may interfere later on with the freedom of shipments. 
Lead, however, quite unlike copper, is still far dearer 
than it ever was in the most prosperous times before the 
war, and there is ample room for an eventual fall. The 
Spanish strike may, perhaps, reduce the quantity coming 
on the market for a time.. Spelter seems inclined to come 
down, and there is probably too large a supply at the 
moment, while consumption is rather poor. 


Steel. 


There is as yet no sign of slackening here in the 
prices asked for finished steel. They are still very irre- 
gular, and in some cases very much more is asked than in 
others. Roughly speaking, steel bars range from £30 
to £35 per ton, and steel plates from £30 to £34. One 
sees reports of the latter at £26 10s. or £27, but no such 
prices are current here. There is, however, a distinct 
feeling that finished steel and iron prices are at the top, 
whatever may occur in other departments of the market. 
Lancashire Crown bar iron is still at £30 10s. per ton, 
and Lancashire iron hoops at £39 2s. 6d., although it is 
difficult to say why hoops should cost £9 per ton more 
than bars. The difference alone is more than the total 
value of Lancashire hoops in former days. 


Pig Iron. 

The main interest of this district is now in 
foundry iron, and consumers seem still ready to buy 
anything they can secure quite regardless of the price. 
This state of things induced some sellers to ask what can 
only be called extravagant prices, even when every allow- 
ance is made for the high costs at the blast-furnaces. 
One doubts whether it is wise policy to extract. the last 
possible penny from the consumer of iron, even although 
he may be willing now to give it. The prices here are, 
as &@ consequence, extremely irregular, and the differences 
have reached in some cases as much as 27s. 6d. per ton. 
When one remembers that in ordinary times 1s. per ton 
difference was quite enough to influence business, it is 
easy to realise the peculiar condition at which the.foundry 
iron trade has arrived. Derbyshire foundry iron was 
quoted this week variously, the lowest price being about 
£13 and the highest £14,7s. 6d. delivered. There was no 
Lincolnshire offering at any price, but the nominal figure 
was £14 delivered here. 


Scrap. 


There was some buying of foundry scrap, but 
not.yet at prices corresponding to the pig iron figures. 
Perhaps as much as £11 10s. or £11 15s. might have to 
be paid for the best qualities of textile machinery cast 
scrap, and from £10 10s. to £10 15s. for commoner sorts of 
machinery metal, down to £8 or £8 10s. for light cast 
scrap, including partly burnt grate bars, . Lancashire 
consumers offer only £11 5s. for the best heavy wrought 
scrap, and dealers try to find another market for it. 
Heavy steel meiting scrap is quoted at about £10 10s. 
per ton. 


The Vulcan Motor Works, Southport. 


To celebrate the completion and delivery of 
the thousandth chassis since J. "y Ist, 1920, the Vulcan 
Motor and Engineering Company, Limited, on Thursday 
last—June 3rd—invited a number of guests to visit its 
works at Crossens, near Southport, and afterwards enter- 
tained them at dinner at the Prince of Wales Hotel. 
Since this company relinquished war work in July, 1919, 
it has devoted its energies in the greater part to com- 
mercial vehicle building, and has made a speciality of a 
30-cwt. petrol-driven lorry which has met with a very 
ready market, so much so that the output is at present 
nearly one hundred per week. Considering the size of 
the works and the number of persons employed therein, 
the output is extremely creditable to all concerned. It 
is only by visiting the works, examining the plant and 
investigating the methods employed that the immense 
output can be appreciated. From the foundry to the 
paint shop, every possible device to cheapen and facilitate 
production in quantity is employed. In the machine shop 
the tools are all arranged in groups, and all operations are 
carried out on jigs. In the fitting or assembly shop, 
separate benches are provided for each unit of the car, and 
to these benches the machined parts are delivered from 
the stores. After assembly the units are taken by over- 
head runways to the finished stores at the ends of the 
bays, whence after inspection they are again taken to 
the chassis erecting section. The system of chassis erect- 
ing resembles that of the Ford) Company, in that the 
chassis travels along a track during the process of erecting 

ce—instead of 





or growth, but there is this great differen 
being carried on a travelling platform, the chassis frame}is 
placed on wheeled brackets which fit on a light railway 


track which stands about a foot above the floor level. 





This track is about 360ft. long, and runs at right angles 
to the erecting benches. It has a slight incline, which 
enables the chassis to be easily moved along by hand to 
enable the different parts to be attached to the frame. The 
first part to be attached to the frame is the rear axle and 
the last the road wheels. After leaving the track the 
complete chassis is placed on a turntable for painting—a 
process which is carried out by spraying with an air brush 
or pistol. The painting, I. am informed, takes one man 
about forty minutes, The lorry has a four-cylinder petrol 
engine, rated at 20.9 horse-power (R.A.C.), and the 


|| final drive to the road wheels is by worm gearing, The 


Vulcan Company wisely has a second string to its bow in 
the shape of a pleasure car, which has undergone some 
improvement. since the war. At present the pleasure car 
is only of secondary importance, but in case the demand 
for commercial vehicles should at some time fall below 
the output, the resources of the works can be quickly 
adapted to this class of construction. This does not seem 
to be likely, however, for some time to come. Situated 
about three miles from Southport, the works are splendid, 
examples of factory architecture, most healthily placed 
and find employment for some 1400 persons. ‘Two shifts 
are worked and the full working week is completed by 
Friday night, leaving the whole of Saturday for holiday. 


The Birkenhead Lock Disaster. 


The accidental collision of a coasting steamer 
with the inner gates of the 30ft. entrance to the Alfred 
Dock, on the Cheshire side of the Mersey, between Birken- 
head and Wallasey, by which the gates were carried away 
and the contents of the dock precipitated some 12ft. 
down into the river, has resulted in a very serious loss to 
the shipping trade of this port, although almost miracul- 
ously thane does not appear to have been any loss of life. 
The steamer, together with a batch of barges, was flung 
amongst a number of and “ flats’? which were 
waiting to enter the dock at high tide, and many of the 
latter were capsi The loss of such a large volume of 
water from’ the dock system is a serious matter at the 
present time, as the prevailing tides are too low to refill 
the docks, and it will be necessary to resort to pumping 
operations. It was fortunate that at the time of the 
accident there was a flood tide, or the affair would have 
been much more serious. Several large liners grounded 
in the dock owing to the escape of water, but fortunately 
received no material damage, as the inflowing tide enabled 
them to maintain their berths. 


Barrow-tn-Furnsss, Thursday. 
Hematite. 


There is marked activity in the hematite pig 
iron trade of this district, and, taking North Lancashire 
and Cumberland, there are twenty-eight furnaces in blast. 
The volume of iron being produced is large, but it is not 
sufficient to meet the demands of users. Requirements 
all round are heavy, and from present appearances this 
is likely to be the case for some time to come. On local 
account steel makers at both Barrow and Workington are 
using big deliveries of iron taken direct from the furnaces. 
Local foundrymen, too, are wanting large supplies of 
metal, and on outside account the call is heavy. This is 
the case both for ordinary and special brands of iron, and 
there is no margin left to allow for export business. Char- 
coal iron is im keen demand. Prices are firm, but it is 
generally considered that they have reached their limit, 
especially in view of competition from overseas. Mixed 
numbers of Bessemer iron are quoted at £14 15s. per ton, 
and special brands are at £15 15s. per ton, both net f.o.t. 


Iron Ore. 


The demand for hematite iron ore is keen, and 
local smelters are taking practically the whole of the 
tonnage raised in the district, and are also using heavily 
of Spanish and North African ores. Native sorts run 
from 52s. 6d. to 56s. per ton net at mines, and Spanish 
ores are at 62s. 6d. per ton delivered to West Coast furnaces. 


Steel. 


In the steel trade, whilst there are no new features 
to record, there is plenty of industrial life. At both Barrow 
and Workington, rails form the chief item of output, 
orders being held on home, colonial and Indian account, 
and the demand is well maintained. Heavy rails are 
quoted at £23 5s to £24 5s. perton, and light sections are 
quoted at £24 10s. to £25 5s. per ton. Billets are a steady 
business at £28 per ton. Ship plates are at £23 10s., and 
£31 is asked for boiler plates. The hoop mills and steel 
foundries are well employed. 


‘ 


Fuel. 


There is e keen demand for steam coal, which is 
quoted at 43s. per ton delivered, and house coal is at 42s. 6d. 
to 57s. 6d. per ton delivered. Coke is in full request at 
72s, 6d. per ton delivered for East Coast qualities. 





SHEFFIELD. 
(From our own Correspondent.) 


The Strike. 


WueEn I dispatched the ‘‘ Latest News ’’ message 
last week, 2000 electricians in the Sheffield and Rotherham 
area had decided to strike immediately—24 hours’ notice 
only—in sympathy with the 2000 steam-service men, 
whose strike a few days before had thrown fully 30,000 
men idle... The electricians’ fear was. that if they did not 
extend the,.trouble there was just the danger that some 
of the, works, already badly enppieti. might find means 
of carrying on, if only very partially...There was, however, 
just,.one little fly in the electricians’ pot of, ointment— 
ex-Service men all over the district, di ited with the 
conduct.of the strikers, announced their intention, to do 
the,utmost they could to nullify the effect ofthe action, 
On the Thursday evening, when the lightning strike was 
to come into operation, the city was, threatened: with 


a suspension of the tramway system and of electric servicgs 
for,power and. lighting. In the Rotherham district the 
tram service did actually stop, and remained suspended 
for several hours into the next day. In Sheffield, happily, 
the electricians’ “strike” proved a “dud.” A large 
proportion of the union’s own members had no'sympathy 
with it, so that whilst a few of them “ downed tools,” 
in response to a resolution passed to that effeet at a quite 
unrepresentative meeting—some men, of course, are ready 
to rest from their labours at the slightest. provocation— 
the majority remained at their posts, with the result that 
plenty of current was available for tramway and general 
power purposes as well.as for lighting. 


Week-end Hopes. 


Great hopes were built on negotiations arranged 
at the end of the week, it being felt that means would 
then be found of settling the dispute with the steam-service 
men, and so end the whole trouble. ‘The five acquiescing 
unions had remained loyal to the arrangement with the 
employers regarding the terms of Award 84, and in so 
doing had incurred the displeasure of the Enginemen and 
Firemen’s Union-—-the recalcitrants—to such an: extent 
that at mass meetings the latter's leaders referred to the 
“Big Five’ as the “ enemies.’”” How these brethren 
love one another! But the hopes of peace were not 
realised over the week-end, and when Monday dawned 
things looked rather worse. In the course of conversation 
with me last Friday the managing director of a very large 
concern here expressed the view that the trouble would 
not be got over very quickly, and at that time there 
seemed plenty of evidence to support that opinion ; but 
during Monday a distinct change came over the position, 
and hopes were revived that peace was imminent, a 
“committee of negotiation,’’ consisting of leading trade 
unionists in this district, being formed to put itself in 
touch with the parent bodies in London and elsewhere, 
and to consider on the spot what peaceful action could be 
taken to bring the dispute to an end. From all the tangle 
—and it was a tangle—emerged one bright feature, viz., 
that the genuine trade unionists of the Sheffield district 
are by no means in a mood to tolerate the red flag waver. 
It has been very deliberately tried on during the last fow 
days, but the attempt to create general unrest has left 
the workers cold, and, as I write, the pi ts of a 
settlement of the dispute this week are extremely hopeful. 
The whole incident, [ believe, will prove a salutary lesson 
to individual trades union officials and help them to realise 
that the precipitation of a thoughtless and selfish strike 
may seriously impair their own influence and prestige. 


Electricity Developments. 


The trouble which momentarily threatened the 
electricity undertaking of the city a week ago reminds 
me of some interesting negotiations now proceeding in 
connection to that part of the Corporation's activities. 
Amongst the business diseussed by the City councillors at 
their meeting this week was the question of a contract 
with the Low Temperature Carbonisation Company, 
Limited. The matter came up on a report by the general 
manager, Mr. S. E. Fedden. Mr. Fedden says the company 
referred to undertakes to' generate steam on three boilers 
at the Corporation's Blackburn Meadows Power-station 
by either gas or oil at the same cost as coal firing. The 

ration is to pay, in addition, 6 per cent. on the cost 
of fitting the boilers and supplying and erecting an oil 
tank, &c.—an item ‘estimated at £300 per annum. The 
company agrees to indemnify the Corporation if for any 
reason gas cannot be supplied, or if the scheme is un- 
successful, and in that case to replace all stoker parts and 
brickwork and to reinstate the boilers for coal firing as 
at present fitted... Assuming, however,.that the scheme is 
successful, a very Considerable saving will be effected, 
as one man can easily take charge of the three boilers. 
The greatest econdmy, it is pointed out, will result in 
the absence of ash and clinker, with its high removal 
costs, which at present amount to over 5s. a ton, the ash 
content in fuel to-day being over 20 per ‘cent. What 
Mr. Fedden recommended was that the Corporation 
should take a supply of gas, under an agreement with 
the company, for ten years. The Electric Supply Com- 
mittee, by the way; has retommended that application 
be made to the Electricity Commissioners for sanction 
to the borrowing ofa quarter of a rhillion sterling for 
mains, £120,000 for sub-stations and transformers, and 
£30,000 for services. 


Enlarging the Capital 
The manner in which some of the old-established 
steel and engineering firms here are enlarging their scope 
by important inereases of capital'is prov’ng one of the 
most remarkable features of the present year. Attention 
has been drawn lately to several instances. The latest 
is that provided by Ambrose, Shardlow and Co., Limited. 
This concern, which elaims' to be the largest in the county 
for the making of machined erankshafts for internal 
combustion, marine, gas and steam engines, has works 
at Washford-road;' Atterclifie, and Meadow ‘Hall, and has 
an excellent reputation “as constructors of machinery, 
very much of the labour-saving equipment at many works 
here, such as in file-ma ' departments, having‘ been 
executed by Shardlow's. directors aré incrédsing 
the capital by the issue of 164,860 £1 cumulative partici- 
pating—up to 10° per cent.—preference ‘and 96,614 £1 
ordinary shares, both ‘at’ . The authorised capital is 
half a million, of which, with the t issue, £400,000 
will have been subscribed and paid up. The company is 
full of work, the standardisation of parts for mass pro- 
duction of motor cars, tractors, marine enginés and lorries 
having created an enormous demand for its specialities. 
At the Meadow Hall works, which stand on'a 20-acre site, 
there is an estimated weekly output of from 1200'to 1500 
erankshafts, besides other stampings and forgings, 


The Sheffield Chamber of Commetco has 
to call a conference very shortly on the question of firm 
quotations. ' This is'a very important matter, of course, 
but one that presente’ difficulties. ‘Many overseas cts- 
' tomers do not, or will not, understand ‘the ‘reason ‘why 














7 


ee eee ee ee, Oe” ede ee a 





SY ova 


THE ENGINEER 


611 





June 1), 1930 





manufacturers here, as a rule, refuse to make firm quota- 
tions for future delivery, as was ‘invariably the custom 
before the war. With’ the prevailing uncertainty of raw 
material markets, however, to say nothing of the con- 
sistent demands of labour for increased wages and the 
transport delays, a manufacturer might very easily place 
himself in serious difficulties by haying to deliver under 
terms made when thé position for him was much more 
favourable. ‘Consequéntly it has been, during the war 
and since, the practiceto make all such deliveries subject 
to the prices ruling at the time of delivery. Foreign 
buyers, of course, have their own special problems, and 
do not want to be saddled ‘with’ this farther uncertainty, 
with the result that’# marked effect on overseas business 
is noticeable. It is not' easy to see how the difticulty can 
be got over, because, rather naturally, manufacturers 
want some kind of assurance that all love’s labour will 
not be lost. On the other hand, the merchant class 
particularly is feeling the handicap. Perhaps at the 
conference & way out may be suggested. It is not long 
ago since I was discussing this very point with a director 
of one of the leading concerns here, and he assured me 
that his company was continuing its old custom of firm 
quotations when pressed for by overseas customers, 
and it is scarcely likely that that was an isolated instance ; 
though, when in the Bradford wool district a few weeks 
back, @ director of the well-known Sir Titus Salt business 
at Saltaire told me that the wool trade was now the only 
one that offered any of its cust 8 & RIX ths’ contract 
of delivery all the time at the figure ruling when the con- 
tract was signed. He was not, however, quite correct, 
because I know of an instance in this district where an 
old contract which involves a very serious loss is being 
worked off now. Another question which is exercising 
the Chamber of Commerce is the Chancellor's taxation 
licy. These steel people know very well now the war 
is over the bill will have to be footed, so far as the matter 
of financial expenditure is concerned, but they do not see 
any evidence of economy in. Government. c¢'rcles,; and 
they have a rooted conviction that it should begin there. 
They have, therefore, registered another strong protest 
and forwarded it to London, urging, in effect, that Govern- 
ment departments should cease fiddling with extravagance 
whilst the Rome of national trade and commerce is burning. 
Of course they might as well have saved their time and 
paper. 
General Conditions. 
Until things recover from the strike dislocation 
there are no general conditicnr—it is one big muddle. 
Orders are everywhere horribly in arrears, and the 
desultory way in which the railway companies continue 
to handle traffic makes one shudder to think what will 
happen when the works get into the swing again, The 
block is still put on, first in this direction and then in that, 
and each time it is removed a flood of goods flows to the 
various stations, only to be held up in, most of it. 
Cor ments for the coast must be definitely for a certain 
vessel or it is not, handled at all, and in large numbers of 
instances the vessels sail before the goods can reach the 
port by rail. Then follows storage at the docks, with high 
wharfage costs. I have heard of goods being dispatched 
to Liverpool, just too late to catch the vessel by which 
they were consigned, and rushed across eastward to Hull, 
only to meet with the same disappointment. I say 
“rushed ’’—though nothing is rushed on the railways 
just now, and some people believe it never will be again. 
Apart from all these things, however, there are aspects 
less pessimistic, and just recently I have heard of firms 
giving assurance of almost immediate dispatch of goods 
to customers at the Antipodes. Files, saws, and all kinds 
of small tools continue in very brisk demand, but the slow 
progress of building operations is preventing the expected 
activity in stove grates and light iron castings. Speaking 
generally—and figuratively—it may be said that the 
industrial horse is being badly “ pulled.” It could easily 
win, but too many people and influences seem determined 
to give the race to a horse of some other nationality— 
to anybody’s horse, in fact, but our own. 











NORTH OF ENGLAND. 
(From our own Correspondent. ) 
Trade Expansion Handicapped. 


For some considerable time past all concerned 
in the welfare of industry in the North of England have 
been striving their utmost to bring about a great expansion 
in foreign trade. Unfortunately, their efforts have so 
far met with little or no success. In fact, the maladies 
which prevent them from gaining the desired end have 
become almost chronic. Shortage of output and inade- 
quate transport facilities have long combined to harass 
traders at home, and seriously to curtail our export trade, 
but as time rolls on the ¢onditions, instead of improving, 
seem to go from bad to worse. The position is such at 
the present time that hopes of an expansion in our export 
trade in pig iron, steel and coal are almost abandoned. 
The scarcity of pig iron is now so pronounced that it is 
becoming a grave problem. The position is far worse 
than at any period of the war, and if the stringency is 
allowed to continue unrelieved, industries which are 
dependent upon the pig iron trade for their raw material 
may be threatened with a iy 0% stoppage. Foreign 
trade is offering in abundance, but cannot be accepted, 
simply because outputs are hardly sufficient to meet home 
requirements. The necessity of turning away foreign 
business almost daily is an extremely serious matter to 
the industry of the country, because what is regarded as 
the “* golden bait” is being lost. ~ 


Cleveland Iron Trade. 
There is comparatively little change in the state 


of affairs in the Cleveland pig iron trade. The question of 
selling prices having been definitely settled by the decision 
of the ironmasters to leave quotations undisturbed, con- 
sumers have been eager this week to do business. Makers, 
however, are very cautious in making contracts for forward 


~ 


to sales for the current month. There is, in fact, very 
little iron to be got, and makers are doling it out in very 
small parcels amongst the customers on their books: It 
is an embarrassing situation all round—difficult for the 
consumer, who cannot get enough iron to keep him going, 
and equally difficult for the ucer, who, however 
fairly he may hold the scales between his different clients, 


on exports, but as makers decline to sell iron for con- 
sumption abroad, the effect:is: pretty much the same. All 
the Cleveland iron on the market is urgently wanted at 
home. There are, therefore, no 6xport quotations, whilst 
home prices are unchanged at 230s. per ton for No. 1 
and 217s. 6d. per ton for No. 3 Cleveland G.M.B., No! 4 
foundry and No. 4 forge. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade. 
while the pressure is still altogether abnormal, conditions 
on the whole show a slightly easier tendency. It is under- 
stood that a little hematite has been sold this week for 
export, but only a very small quantity can be spared, 
makers being well sold at current rates, which are :— 
Mixed numbers, 260s.; No. 1, 262s."6d. per ton for home 
consumption, and 265s. and 267s. 6d. per ton respectively 
for the Allies. 


_Iron-making Materials. 


Quietness continues to characterise the foreign 
ore trade. Rising labour costs abroad tend to stiffen the 
price of ore, and the disappearance of most of the tonnage 
which was offering at Spanish and Mediterranean ports a 
few weeks ago is likely to harden freights also. Thus 
60s. per ton c.if. is probably a minimum quotation for 
best Bilbao Rubio of 50 per cent. quality, but as consumers 
are well stocked they are inclined to hold off the market. 
The coke trade presents no new feature. The embargo 
on the exportation of foundry and furnace coke continues, 
with the result that fairly good deliveries are being made 
to the home works. Prices are at*the old fixed levels, viz. 
62s. 6d. for furnace coke and 70s. 3d. for foundry qualities, 
at the ovens. 


Manufactured Iron and Steel. 


Little change is to be recorded in the Northern 
manufactured iron and steel trade. There is no real 
slackening in the deniand as yet. At all events, none of 
the works have any lack of orders, and have contracts in 
hand to ensure a busy time for months ahead. There is, 
however, a growing feeling that a break in prices may not 
be far distant, and the possibility of American com- 
petition is again looming in the foreground. Prices, 
however, are all firm owing to the high costs of production, 
and no further changes are announced. The two steel 
mills on Teesside were restarted this week after a fort- 
night’s stoppago, rendered necessary by the accumulation 
of material, with which it was found impossible to cope 
owing to the. truck shortage. Even yet the stocks of 
material have not been reduced to the extent anticipated. 
Thus the outlook is not bright, and all that the manu- 
facturers can do is to make the best of the railway facilities 
available. The following are the minimum home quota- 
tions, and in many instances premiums are asked for 
export business :—Ship, bridge and tank plates, £23 10s.; 
boiler plates, £30; angles and joists, 4-ton minimum, 
£23; channels and flats, £23 5<.; tees, £24; rounds and 
squares, £25 10s., all with the usual extras; heavy steel 
rails, £23; fish-plates, £28; soft steel billets, £25 10s.; 
hard billets, £26 10s.; common iron bars, £30; iron 
angles, £30 15s.; tee iron, £31 10s. Galvanised sheets are 
a shade easier at £54; black sheets, £44 10s. 


The Coal Trade. 


Business in the Northern coal market is severely 
restricted and retarded by the awkwardness of the general 
situation. There appears to be a disposition to await 
developments among the colliery ple in view of the 
expected de-control, either partial or complete, which 
has been foreshadowed for some little time past, The 
feeling in regard to that matter, however, is by no means 
optimistic or buoyant, but rather that the change is likely 
to be a release from one set of regulations and the institu- 
tion of another, which seems to be the usual official method 
of de-control. New export allocation arrangements are 
expected at. any time, and: if forecasts are to -be relied 
upon, shipments from the North-Eastern ports will be 
further curtailed, and as these are already only a tithe of 
pre-war quantities it will be seen that the prospect for 
exporters is not by any means bright or encouraging. There 
are a few pre-entries being passed, chiefly for Northumber- 
land steams, but in nearly every instance the loadings, 
where effected, are against old contracts now long over- 
due, The position is really very serious in many of the 
collieries, especially so in regard to Durham pits. Very 
large commitments have been booked, and are now many 
months in arrears. Now, with the prospect of further 
limitations in the shipments abroad, it looks as if most of 
the contracts will have to be cancelled, not to speak of 
closing the books against further contracts. It would 
appear that some of the merchants are looking very far 
afield for suppliés for their Scandinavian customers, one 
firm having booked an order for about four to five thousand 
tons of Australian coal for Sweden at 17s. 6d. per ton, 
which enables it to deliver the cargo within about ls. a 
ton of the price of Northumberland coals delivered, 
notwithstanding the cost of thousands of miles.of freight- 
age. The call for fuel on the part of France and Italy is 
not quite so pressing as it was, Lee J because of the 
scrutiny exercised by the French and Italian authorities 
respecting the prices paid, but the demand from all other 
neutral and’ Allied countries is large and pressing, and 
more than sufficient to absorb any supplies, either actual 
or prospective, which may become available for open 
market trading. The coke market is firm, with a constant 
and extensive demand for all classes of foundry and furnace 
qualities, but only small quantities are released, which 
aré eagerly taken out at full values. Gas coke is equally 
scarce and strong. The following are the principal quota- 
tions governing open-market trade :—Northumberlands : 





deliveries, and business has been almost entirely confined 


Best Blyth steams, 140s.; second Blyth steams, 120s.; 


is closely watched and criticised. There is no official ban |) 





unscreened, 120s. to 130s.; best smalls, 120s. to 130s.; 
second smalls, 110s. to 120s.; best scresned households, 
140s. Durhams: Best gas, 115s. to 120s.; second — gas, 
110s. to 120s.; Wear special gas, 120s.;, coking, 115s. to 
120s.; bunkers, 75s. to 80s/ for the usual brands ; foundry 
coke, nominal; gas eoke, 155s. to. 160s. 


Overtime Rates for Cleveland Miners. 


An agreement has been reached with regard to 
overtime rates‘of pay inthe Cleveland’ mines, The 
arrangement, which is in accordance, with. the Miners’ 
Federation rates of pay for overtime work, is that all classes 
of workers at the Cleveland mines will receive time and 
athird for overtime during the week and. time and a half 
for overtime worked. during the week-end, which extends 
from noon on Saturday to midnight on Sunday. The 
effect of this arrangement is that an ordinary overtime 
shift during the week for underground workers will consist 
of five hours and forty minutes and for. surfacemen five 
hours and twenty minutes, 








SCOTLAND. 
(From our own Correspondent.) 
Oban Shipbuilding Trade. 

Reports from Oban indicate developments in 
the shipbuilding industry there. The firm owning the 
slip dock and shipbuilding works at Ardentrine, Kerrara, 
which were founded thirty years ago,-has’ been converted 
into. a private limited. company, and it is proposed to 
install the most up-to-date machinery and lay a slipway 
capable, of shipping and docking vessels up to 2000 tons. 
The ground extends to 6} acres, and it is expected that 
upwards of 300 men will be employed. 


Profit-sharing. 

During the past week the Earl of Rosslyn out- 
lined to a delegation from Dysart Miners’ Union a profit- 
sharing scheme he is projecting for the Rosslyn collieries. 
The main basis of the proposals was the valuation of the 
pre-war profit by. the multiplication of ten years. His 
own pre-war standard had been fixed by the Government 
at £40,000, and he proposed that the company’s share 
capital should be £400,000. Of this, £100,000 would be 
the first charge in the form of 6 per cent..debentures. 
These would be repayable either immediately or by 
£10,000 a year, which with interest’ would mean £16,000 
ayear. Of the remaining £300,000 of capital, he proposed 
to offer to the miners, either free or paid for—which would 
form a most important point for discussion—one-third, 
whilst his present company would retain two-thirds. 
The second charge upon this capital would be a sinking 
fund of 2 per cent. on the 300,000 shares, viz., £6000 per 
year, payable two-thirds to the existing company and 
one-third te the workmen. ‘These would therefore bring 
the first charges of the company to £22,000 per year, 
leaving £18,000 of pre-war profit still available for dividend 
in a similar ratio of £12,000 to the existing company and 
£6000 to the workmen. Should the profits of the com- 
pany be more than £40,000, workmen would share in like 
proportion, His lordship intimated that he would sell 
direct to the local union, which could divide the shares 
as they chose. If they desired to own a third of the collieries 
he thought in their own interest it would be advisable for 
them to pay for their shares by small instalments, so that 
no difficulty should arise, every man having a holding in 
the company. 


¥ 


Pig Iron. 

The demand for all descriptions of pig iron is 
fully maintained, and smelters are kept fully employed 
supplying home requirements, and very little is being done 
in the way of exports. Hematite is still about £14 5s. per 
ton delivery at steel works. Foundry No. | is £13s. l6s., 
No. 3 £13 5s. to £13 10s. home, and £16 10s. and £16 per 
ton export. 


Finished Iron and Steel. 


In the steel and iron trades the producing works 
are as busy as possibie. The rate of production, however, 
is in many cases not what it ought to be, and orders are 
hung up for longer periods than necessary. There is a 
feeling that prices have almost reached the highest level, 
and that any alteration now must be in a downward 
direction. Steel sheets are especially firm round about 
from £35 to £40 per ton, but there is now less inquiry 
than there was six months ago. It is said that considerable 
quantities of both black and galvanised sheets are being 
offered second-hand. Bar iron works have plenty of 
orders on hand on local and district shipbuilding and 
engineering account. Agricultural interests, too, are 
taking good deliveries. Prices are unchanged at £30 for 
Crown quality home delivery, and about £33 for export. 
There has been some broken time in engineering shops of 
late, due in a measure to lack of materials, and to the fact 
that orders for certain lines are not so plentiful. Export 
has recovered slightly owing to more regular sailings. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Coal Trade Conditions. 


THE conditions in the South Wales coal trade 
continue to be disturbed and unsettled. There is trouble 
in the air on the labour side, and there is no little pertur- 
bation in commercial circles simply because business is 
on a diminishing scale and immediate impressions from 
the new arrang ts ning reduced quantities 
for export are that anything in the nature of new business 
in coals is highly improbable, if not impossible. Already 
exporters are pretty well tied hand and foot. They find 
it difficult to execute contracts which they already hold, 
and these difficulties are in themselves sufficient to deter 
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them from breaking fresh ground and endeavouring to 
carry through any fresh operations. The new arrange- 
ments concerning the decontrol of coals for home con- 
sumption came into foree on Monday last, and although 
there has been almost an avalanché of printed notices, &c., 
respecting the scheme and its operation, I see no reason to 
modify my views,.as expressed last. week, with, regard 
to its effect. So far as the export trade is concerned, the 
position for all engaged in it is worse than in war times. 
Exporters and owners did know then how they stood, 
but it is not possible for them to do so now. Presumably 
elucidation will come as time passes and difficulties: arise 
but at the moment it appears that this country is to be 
glutted with coal, and in all probability the prices ruling 
will come below the present maxima. Already the home 
demand is by no means brisk, and coalowners fail to see 
how they are likely to find markets at home for the fairly 
considerable Yadditional quantity which has been ear- 
marked for consumption in this country. Wagon diffi- 
culties are now being felt, and the result of the reduced 
exportation is that coal trimmers and others on the docks 
are beginning to complain that their earnings have fallen 
off. The miners themselves will be dissatisfied with short 
time, and the result will be that before the summer is out, 
when everyone, worker and employer, is satiated with 
unworkable and unprofitable conditions in the coal trade, 
we shall be informed of the next step in decontrol, viz., 
freedom for the export section, if the collieries’ not 
handed over completely to their owners and the trade is 
able to look after itself. 


Restriction on Coal Exports, 


The scheduled distribution of the quantity of 
ca coal under the restricted scheme is now known. 
The total quantity forthe United Kingdom is 1,750,000 
tons per month, being at the rate of 21 millions per annum, 
and the quantities for the various countries is as follows :— 
France, 750,000 tons per month; Italy, 350,000; British 
depéts andSEgypt, 250,000: South Amierica, “80,000 ; 
Norway, 60,000; Sweden, 60,000; Denmark, 60,000 ; 
Spain, 40,000; other destinations, 100,000. Some idea 
of the reduction will be gauged when it is stated that in 
1913 the approximate monthly quantities shipped to 
the above countries were as follows :—France, 1,065,000 
tons; Italy, 804,000 tons; British depéts and Egypt, 
416,000 tons ; 7South America, 575,000 tons; Norway, 
181,000 tons ; Sweden, 380,000 tons ; Denmark, 253,000 
tons ; and Spain, 304,000 tons. 

Miners’ Demands. 

South Wales miners have figured prominently 
before the country in their demands for more w 4 
They realise that nationalisation is as good as dead, and 
however sincere their motives were in furthering State 
ownership, they now make it clear that monetary gain 
is their object. Many have held a very strong suspicion 
for a long time past that this was more at the back of 
their heads, but now it is openly avowed. The president 
of the South Wales Miners’ Federation, at a conference 
on Saturday last, stated that the miners had failed to get 
the public or the workers in other industries to believe 
in the honest desire of the miners in pressing for the 
nationalisation of the mines to secure the coal of the 
country for the use of the public at a reasonable price. 
In the alternative, he said, there was nothing left to the 
miners but to insist on their fair share of the profits made. 
In plain words that means that because they failed to get 
the support of the country to their nationalisation proposal, 
the miners are out for all they can get, and the fault is 
on the part of the public and all the other workers in 
general. It savours somewhat of getting their own back, 
but from the resolution of the conference the intention 
is not altogether to secure what Mr. Erace—the president— 
described as their fair share of the profits made, but to 
obtain the whole of the extra revenue derived by the Gov- 
ernment from the inerease in the price of industrial and 
house coals. Their delegates to the National Conference 
were instructed to propose that an advance in wages be 
demanded commensurate with the ascertained surplus 
profits of the mining industry, and that the demand take 
the form of a flat rate for all workmen. Their delegates 
are to take up the attitude of no compromise, and there is 
to be a determined insistence on the demand being con- 
ceded. At the same time, however, that they are in the 
field for a substantial increase im wages, the miners of 
South’Wales are not prepared to increase their membership 
contributions “from 2s. to 4s. per month"for the] purpose 
of strengthening the Federation’s position and establishing 
national solidarity. The M.F.G.B. insists on an increase 
in the¥membership contributions, whereas recently the 
ballot of the South Wales miners was substantially against 
any advance. This being the case, the conference at 
Cardiff decided that South Wales workmen should again 
be ballotted on the question, it being pointed out that 
unless such increase in contributions be agreed upon, the 
South Wales and Monmouthshire coalfield automatically 
becomes dissociated from the Miners’ Federation of Great 
Britain. 


Coalfield Stoppage Threatened. 


Apart from wage demands, there is the possibility 
of work in the coalfield being brought to a stop as the 
result of a dispute at the Bargoed colliery, owned by the 
Powell Duffryn company. Round about 15,000 men in 
the Rhymney Valley came out on strike on Monday in 
sympathy with the 2000 workmen at the Bargoed colliery. 
The council of the South Wales Miners’ Federation con- 
sidered the question on Monday, the cause of the. stoppage 
at the Bargoed colliery being due to the “ dangerous 
practice of drawing timber at the coal face, during the time 
the colliers are at work.” Efforts on the part of the local 
miners’ agent to secure a settlement having failed, the 
council decided to support the workmen’s contention 
on the ground that the practice complained of ‘at the 
Bargoed colliery constituted “an additional and un- 
necessary danger’’ to the colliers. Federation officials 


were instructed to meet representatives of the company 
and endeavour to settle the trouble. Failing a satisfactory 
result, then the miners’ lodges are to be asked to instruct 
their delegates to attend a coalfield conference on Monday 
next with a view to considering the adoption of a general 


stop) in support of the Rh ey Valley workmen. 
It howl he, pointed out that%the ‘management. of the 
Bargoed ‘colliery has suggested that the matter in dispute 
should be leit.to one of his Majesty's inspectors to decide, 
and that the management would aceept. his decision, but 
the, suggestion does not meet with the approval of the 
workmen. 
Steelworkers’ Short Strike. 
About, 2000. men in the finishing department of 
‘Guest,..Keen, and Nettlefold’s works at Dowlais came out 
on strike on Monday, but decided on Tuesday to resume 
work on the following day. It appears that the members 
of the Iron and Steel Confederation have been attempting 
to negotiate for some months with the firm under the new 
agreement of the last sliding scale,"Which recognises local 
parepining. but the measure of success achieved has not 
been. satisfactory. Unrest was occasioned by the delay 
in, discussing various grievances, and the men thereupon 
.decided to suspend work until steps were taken to bring 
about consideration of points at issue, The men did not 
strike for, any particular wage advance, but for the 
application of the fundamental basis of collective bar- 
gaining 


Current Business. 


Operations on the coal ‘market ‘are reduced 
practicaily to a standstill except in the matter of the pur- 
chase of bunker coals, for which owners and brokers now 
deal direct with the colliery salesmen, instead of, as here- 
tofore, getting their supplies allocated to them. . The 
scheme, which came into operation on Monday, for dealing 
with the total output set aside ample quantities for bun- 
kering purp and now that business for export is so 
substantially, curtailed, colliery salesmea are only too 
ready to do the next best thing, and sell all they can for 
bunkering purposes, Prices are unaltered, and the 
voluntary arrangement come to by the coalowners some 
weeks ago still holds good, by which supplies can be 
obtainable on the basis of 80s. for large, 60s. for through, 
and 75s. for through coals. The French Government 
scheme of fixing prices for coals delivered at French ports 
has also had its effect on business, and. there is nothing 
like the number of orders on the market as heretofore. 
Naturally it is more difficult for exporters to secure the 

of coal, seeing that. the quantity to be shipped is 
so limited, and the hopelessness of owners keeping tonnage 
waiting for cargoes at South Wales ports has been brought 
home to many of them who have been advised in many in- 
stances tosend them away in ballast. On Tuesday there were 
over 800 vessels in South Wales ports and the roadsteads, 
many of which will not get cargo supplies for weeks probably. 
Up to this week the system of the officials at the Coal 
Mines Department was to give consideration to those 
steamers which had been waiting longest when granting 
the release of coals, but this has been altered, and now 
everything depends on the quality of the coals and 
whether the colliery due to supply the cargo is permitted 
to ship the coals and is not exceeding the quantity allo- 
cated to it for export. Before exporters can get the release 
of the cargo they have to secure a declaration from the 
collieries. that the quantities specified on the pre-entry 
come within this or next week’s allocated quantity. 
Nominally there is no change in market values, but before 
long it is possible they will relax. Patent fuel is firm, 
without much business being done, as makers are full up. 
Coke is being permitted for export in particular cases, 
but not generally, and the price is about 170s. to 180s. 
Pitwood is very steady at 70s. 


Newport. 
There is practically no new business passing for 


export, and the labour troubles in the Rhymney Valley 
have curtailed supplies of coal available. 


Swansea. 


The tone of the anthracite coal market shows very 
little c . Anthracite large and sized coals are almost 
entirely prohibited for export. The home demand for 
supplies kéeps fairly steady. ~ 








Latest News from the Provinces. 





MIDLANDS AND STAFFORDSHIRE 
British Purchase of Continental Works. 


Muc# interest is excited in’ Birmingham this 
week by the announcement that Messrs. Guest, Keen and 
Nettlefolds, of Birmingham and Newport, Mon., have, 
in conjunction with Jagy Fréres, of Paris, just acquired 
control of the two largest screw works in Austria—those 
of Brevillier and Co. and A. Urban and Sons. The purchase 
price is said to be about £150,000. It is added that the 
Brevillier Company will be admitted into the International 
Screw Syndicate, which was formed in 1905, and will be 
given a monopoly of the East European market. 





SHEFFIELD. 
Strikers Sign an Armistice. 


The Sheffield strike. ended on Wednesday after- 
noon by the declaration of a six weeks’ armistice, to end 
on July 24th; work in the meantime to be.resumed on 
the same system of payment and conditions of employ- 
ment as/prevailed prior to. May 29th. . There are four 
clauses. in| the agreement reached. Clause 3 reads :— 
“ That..the National Amalgamated Union of Enginemen, 
Firemen, Mechanics, Motormen and. Electrical Workers. 


Arbitration the main question at issue, namely, whether 
the classes of men concerned should be paid by the hour 
(or week) or by the shift. It is understood that the 








Government for the Cauvery River scheme. 
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drivers, locomotive and. engine. drivers, shunters and 
hammer and press drivers epnleyse 2 heayy steel rolling 
mills, forges and press shops, with the addition of gas 
producer men, locomotive crane drivers, slingers, stationary 
engine men, and service men attached to the same depart- 
ments.” No victimisation is to be permitted on either 
side. On Tuesday the electric current for power, lighting 
and the tram services was again cut off by the strikers, 
byt the terms of the above ment were accepted by 
the men both at Sheffield and: Rotherham. 


Fuel and Material Prices. 


There are no changes in the quotations of iron, 
steel and_coal. 








SCOTLAND. 
Coal. 


There has ' been no alteration of importance in 
the Scotch coal trade during the week. demand 
for fuel on industrial ‘account is as ‘fully maintained as 
ever, and orders for household coal show little falling off. 
Consumers generally are taking large deliveries and are 
putting into stock what*they do not require. The rate of 
output, however, does not admit of much ‘addition to 
stocks. ‘The embargé on the shipment of Lanarkshire 
coal to Irish has been relaxed to a little extent, and 
it is expected that before long shipments will be resumed 
as formerly. There has been a ‘fair turnover in duff 
material at round about 38s. per ton f.0.b. The aggregate 
shipments from Scottish ports during the past week 
amounted to 142,302 tons, against 144,636 tons in the 
preceding week and 166,594 tons in the same week last 
year. Owing to the lack of business, export prices are 
unchanged 


Extensions at Dalmuir. 


The Clyde Navigation Trustees have granted 
rermission to Sir William Arrol and Co., Limited, to 
construct temporary cofferdams outside the ends of 
proposed new shipbuilding berths in connection with an 
extension of Messrs. William Beardmore and Co.'s ship- 
yard at Dalmuir. It is stated that Messrs. Beardmore 
are to include in their yard nearly all the ground between 
their present berths and the works. of Messrs. John, Brown 
and Co., and will lay out four new berths capable of taking 
vessels up to 500ft. in length. 


WALES AND ADJOINING COUNTIES. 


Cardiff Fuel Workers. 


Negotiations between workmen and Cardiff 
patent fuel firms have resulted in the factory men being 
conceded an advance of 4s. ne day and boys 2s. per day, 
the granting of an annual holiday of ‘six days with full 
pay to each workman, and an increase of 20 per cent. on 
the tariff rates to the shipping men, These increases 
operate from May 10th. Formerly, the wages of labourers 
at the factories were 14s. 6d. per day for a five-day week, 
while piece-work men’ received an average of £4 18s. 9d. 
per week, boatmen £4 10s., and boat boys £2 5s. per week. 
Shipping men on an average earned £8 per week. 


Swansea Metal Market 


The tin-plate market shows very little change, 
and is quietly steady, Ye being on the basis of 70s. to 
74s. for LC., 20 x 14. Other quotations are :—Block 
tin, £255 10s. cash, £262 10s. three months ; .copper, £91 
cash, £94 three months; Spanish lead, £36 10s. cash, 
£38 5s, three months, and spelter, £43 10s. cash, £45 
three months. 
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LAUNCHES AND TRIAL TRIPS. 





steamer ;, built by Earle’s Shipbuilding 
and Engineering Company, Limited ; to the order of Peninsular 
and Oriental Steam Navigation Ree dimensions, length 
400ft., breadth 52ft., depth moulded 3tft.; to carry 8150 tons 
deadweight ; launch, Friday, June 4th. 
Gamouta, “E” type standard catgo steamer; built by 
Palmer’s Shipbuilding and Iron Company, Limited ; to the order 
of British India Steam Navigation Company, Limited ; dimen- 
sions, length 400ft., breadth 52ft., depth moulded $1ft.; to carry 
6200 tons deadweight ; engines, triple-ex ion, 27in., 44in., 
and 73in. by 48in. stroke, pressure 180 lb.; Howden’s forced 
draught fitted ; constructed by the builders ; trial trip, Tuesday, 
June Ist. 


NaGporeE, single-screw 
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Royat Instrrvrion.—A genéral meeting of the members of 

the Royal Institution was held on Monday afternoon, June 7th, 

Sir James Crichton-Browne, treasurer vice-president, in the 

special thanks of the bers were ret d for a 

ift of £1000 in the name of: the late Dr. Frederick Du Cane 

Godman, F.R.S., per Dame Alice Godman, D.B,E. Dr, Russell 
J. Reynolds was elected a member. 


Tue InpusteiaL League anp CounctL.—Manchester is the 
selected venue this year of the Industrial League and Council, 
82, Victoria-street, London, 8.W..1,. for its. convention of 
employers and employed. which will take place on Tuesday 
aA Wediseslay, the 15th and. 16th inst. The Manchester 
ineering Council, which is the body of its kind in 
existence in the Northern area, is cordially co-operating with 
the representatives of the Industrial League and Council in 
the district in making the _o ee for the conference. 
It is to be held in the Town 1, and the Lord Mayor has 
generously placed his parlour at the disposal of the League and 
Council while it is in session. 
CanTracts.—An order has just been, with Béving and 
Co., Limited, for four 5600 horse-power turbines by the Mysore 
The machines will 





be, we believe, the largest Francis turbines ever built in_ this 
Pelton wheels up to'8000 horse-power have been 


acting by itself and and distinct from any. other | country, tho 
union, shall f it! i i built here. will be of the single discharge spiral type for a 
mn, orthwith submit to the Industrial Court. of higaa ‘or aiuek Glan wile Peaks Sob ievdtations hr al tyPe | - 


addition, two Pelton wheels of 450 horse-power are required for 
— the exciters: These new units form the first 
ti : 


group of 





‘classes of men concerned’ are boiler firemen, crane 








large machines which are to. re) the smaller machines 


now installed, in order better to utilise the power available, 
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French "Bagineering Notes. 
(From our Correspondent in Paris.) 


Coal Supplies. 


Tux shortage of coal continues to be one of the 
most serious problems for the engineering trades. | Coal 
is the only raw material that is lacking to ensure prosperity 
to all branches of Hi emt and the’ conditions under 
which coal can be obtai must be ‘a leading factor in 
the country’s future. cummercial policy. In 1913 the 
ane Ragen ep ei 24,000, ri tons,” sed it’ ‘was 
largely or i ta from Englant 

to the partial ectoutllod of so many collieries in the No 
and the reduced home production, whieh has been accen- 
tuated by the strikes and the eight ‘hours’ day, the deficit 
is now close upon 50,000,000 tons a year. It is true that 
France has secured the Saar coalfield, but the output is 
scarcely more than is necessary for the requirements of 
the annexed provinces, and the quality of the fuel from 
the district is generally poor. There appears to be little 
hope of obtaining considerably’ increased’ supplies from 
England and Belgium, and prices will continue to be very 
high. Moreover, .as it. is doubtful, whether any large 
quantities, will be imported from the United States or 
from Russia for a very long time to conie, it follows that 
France must rely chiefly upon Germany to make up for 
the deficiency... Germany, undertook to send into France 
27,000,000 tons a year, but.so far it has failed to carry out 
its engagement, and if this country is to be assured of 
sufficient quantities of fuel it must obtain supplies from 
Germany far in excess of the quantities stipulated. The 
only way in which foreign countries’ ¢an be’ induced’ to 
send more coal is to offer something in exchange. It is 
apparently with a view of offering com ting advan- 
tages to other countries that the French Government is 
extending its prohibition of ex to pig iron, wood, 
Algerian wool and other materials, the idea being to offer 
those raw materials to countries which will supply France 
with coal and anything else of primary necessity. In the 
cage of Germany, an exchange of that kind is indispensable 
to her manufacturing industries. Having no colonies of 


. her own, Germany can only draw colonial products from 


countries that possess them, and the negotiations now 
being carried out provide for an. exchange of colonial 
produce for German coal. The development of the 
Colonies is therefore a matter of primary importance to 
France, which is undoubtedly making progress with her 
extensive colonial programme. 


Iron Ore, 


Some British commercial firms which have been 
opening up business relations with Cologne by way of 
Rotterdam, have arrived in Strasburg with the object of 
extending the business to Lorraine, and especially export- 
ing iron ore to England. The iron ore resources of France 
are considerable, and although extending over a large 
territory are at mt comparatively untouched. The 
transport difficulties have so far prevented an active 
exploitation of these minerals, but it is likely that in 
future a more serious attempt will be made to utilise the 
deposits, especially in view of the success that has attended 
the enterprise founded near Caen before the war by. the 
German ironmaster, Thiessen. The blast-furnaces are 
now being exploited by Schneider and Cie., the Aciéries 
de la Marine and the Anciens Etablissements Cail, under 
the name of the Société Métallurgique de Normandie, 
and in view of the extensions being carried out, the Caen 
ironworks promise to become one of the most important 
in the country. The business is growing sc rapidly that 
it is found necessary to improve the port of Caen, which is 
not only receiving considerable quantities of coal and 
Spanish iron ore to be mixed with the local ores, but. it 
will eventually take rank as one of the leading porte for 
shipment. The success of the Caen blast-furnaces has 
shown that it is commercially possible to smelt iron ore 
with imported coal even at the present high prices, and 
it therefore appears quite possible that the extensive iron 
ore deposits of the Centre may be utilised as soon az 
traffic conditions and coal supplies become normal. 


Tractors. 


The voting by the Chamber of Deputies of a 
sum of 59,000,000f. for the purchase of tractors is naturally 
giving considerable satisfaction to French tractor builders, 
who have been endeavouring to secure a monopoly of the 
business by obtaining the suppression of the subsidy on 
imported machines. The French builders are doing an 
increasingly large business, and the construction of tractors 
is at present one of the most active branches of.the engi- 
neering trades. Nevertheless, manufacturers are en- 
countering serious difficulties in the way of procuring raw 
material, and the cost of the machines is so high that 
agriculturists are unable to purchase them in such numbers 
as would be possible under more reasonable conditions. 
The different agricultural societics have been accordingly 
impressing upon the Government the necessity of facilitat- 
ing the importation and sale of foreign tractors, with the 
result that the voting of the new credits will probably be 
of benefit to foreign tractor builders as well as to the 
French. It is understood to be the intention of the Govern- 
ment to revert to the old subsidies of 50 per cent. on the 
price of tractors purchased by the agricultural co-opera- 
tive societies and syndicates, subject to certain conditions 
to ensure that.the machines shall be employed in the most 
efficient. manner. 


Canals. 


While the proposal to canalise the Rhone, 
which has already been sanctioned in principle, is being 
reported apes in detail by various commissions, the pro- 

0! 


eanal improvements is being actively carried | 


out in different parts of the country, and the deepening 
of the canal between the Rhone and the Rhine to permit 
of the navigation of 300-ton boats has been recently com- 
pleted. The canal was officially opened last week, 
under the auspices of the Mulhouse Chamber of Commerce. 
A ents were made for a visit to the future port of 
Mulhouse, which will be in communication with the big 
canal from Huningue to Strasburg. 
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When en 4nvension te communicated from eBroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 


Levies of Specifications be obtained. at the Patent-office 
Sale Branch, 25, South pions ildings, Ch y-lane, W.C., 
ct le. 4 


each 
date firat. given is the. date of lication ; the second date, 
end of the abridgment, is the of the acceptance of the 
complete Specification, 


INTERNAL COMBUSTION ENGINES. 


142,312, May 14th, 1919.—Disc Cranks For Two-sTROKE 
Enatnes, C. Roe and H. Roe, 12—14, Whitehead-road, Aston, 
Birmingham. 

This patent. covers the provision of excentric depressions in 
the faces of crank dises,.a8 shown in the illustration, for the pur- 
pose of a more efficient displacement of the gases from the crank 
chamber to the cylinder on the outer stroke ofthe piston, and a 





N°142,312 





more efficient suction from the crank chamber on the gas supply 
pipe during the in-stroke of the piston, by which a much better 
slow running of the engine may be obtained, and at higher speeds 
more uniform power strokes, Seeondarily, the formation of, and 
the action of, the sinkings assists the balance of the engine.— 
May 6th, 1920. 


TELEGRAPHY AND TELEPHONY. 


142,333. July 4th, 1919.—Ex.ecrric Retays anp ELEctRic 
Retay Cracuits, L. B. Turner, King’s Callege, Cambridge. 
Where a receiving instrument is of such a nature that the 
effect on it is more or less Lys sage to the current value, not 
to its rate of change, the effect of varying the current is an 
addition to a pre-existing and often relatively very large effect 
due to the normal steady current in the cirevit. An ordinary 
electro-mechanical —— relay is one form of such receiving 
instruments. The subject matter of the present invention 
consists in improved means for actuating such receiving instru- 
ments as relays by feeble signals applied to intermediary triodes. 
AB are the two triodes, with a common filament battery C 
and a common anode battery D., E F are the two parts of the 
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relay winding, ing the anode currents of A and B - 
tively. GH are the lines conveying the signal intended to 
operate the relay. R is a resistance joined across GH, an 
intermediate point of which resist ferably the mid 
point—is connected to the filaments of A and B. GH are 
connected to the grids K L. When G and_H are at equal poten- 
tials, the anode currents in E and F wholly or approximately 
balance, so that the deflecting force on the relay is zero or very 
small. When, owing to the advent of a signal, the potential of 
G exceeds, say, that of H, the current in E increases and in F 
decreases, so that there is a deflecting force whose direction and 
strength is determined by the direction and strength of the 
si Methods of i ing the sensitivity of the arrange- 
ment are discussed in the specifieation,— May 6th, 1920. 








142,232. February 28th, 1919%—Arraratus ror CoNTROLLING 
Erecrrre Batrertes, Accles and Shelvoke, Limited, and 
H. F. Steventon, both of Talford street Works, Aston, 
Birmingham. 

This invention relates to automatic cell ing switches. 
A circuit-closing member A is adapted to oscillate about a fixed 
axis, and to move successively into contact with a number of 
stati 'y tacts B. The stationary contacts are adapted 
successively to introduce more or less cells into series according 
to the direction of oscillation of the movable circuit-closing 
member. The circuit-closing member may be mounted rigidly 
with a concentric worm wheel C, which is in mesh with a worm 
D mounted upon the rotary part of an electric motor. This 
motor is adapted to be driven from any suitable source of 
electric current ‘supply through a relay circuit, which is closed 
by a voltmeter relay when the current pressure diminishes or 
increases beyond a predetermined degree. The voltmeter 
constitutes the governing switch. The oscillatory circuit-closing 
member incorporates provision whereby the relay switch or 
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é er ee . 
ing member.is maintained closed until the circuit- 
closing is in effectual ,electrical connection with the 
Re, ee ae wi For. this purpose, 
according to one arrangement, @ E is fixed to the rotatin, 

switch, having around its periphery a series of notches F. 





double relay is emple com a horizontal lever G situated 
below the. disc, er pigs pivoted centrally and having 
an arm adapted to co-operate the notches in the E. 


The other arm of the lever comprises a relay switch H while th 
lever has located below the two electro- or solenoids 
operated from the voltmeter. “The horizontal arm is controlled 
by spri which normally maintain it in the horizontal con- 
dition. The voltmeter is adapted when the pressure diminishes 
in a predetermined degree to lose one ‘circuit, and when the 
pressure increases in a predetermined d to close another 
cireuit. One of these cireuité includes t lect: gnet to 
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one horizontal arm of the lever, and the other includes the eglectro- 
magnet to the other horizontal arm thereof. Upon an increase 
or decrease of the current pressure, one or ot arm of the 
pivoted lever is caused to descend, closing one of the relay 
ircuits and ing the cirouit-closing member to be displaced 
to the next statio contact. In this movement the notched 
dise is displaced, and as a result of this displacement the pro- 
jection L, by contact with the un-notched part of the flange E 
ins the relay in the closed condition, so maintaining the 
running of the motor irrespective of the voltmeter control 
until the u ding arm is enabled to fall into the next notch, 
at which juncture the circuit-closing member is in effectual 
contact with the next.stationary contact. The arrangement 
can also be adapted to control a dynamo for charging the 
battery. Two te relay circuits are adapted, one to drive the 
motor in one direction and the other in the reverse direction. 
—May 6th, 1920. 


142,430. Feb 20th, 1919.—Etecrric Swircnes, J. A. 
Crabtree, “ Ly d,”” Clements-road, Yardley,. Bir- 
mingham. 


This 2 peerage relates to a switch having a quick make- 
and-break action. The invention as applied to a tumbler switch 











N° 142,430 













WN 


is illustrated in Figs. 1 and 2, which show the moving contact 
A, in its closed and open positions respectively —May 6th, 1920, 


Fig. 2. 


MEASURING AND TESTING INSTRUMENTS. 
142,324, May 27th, 1919.—Gas Meters, W, P. Thompson, 
1 4 


2, Church Street, Liverpool. 
This meter depends for its action on the fall of pressure of 
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the gas as it passes through an orifice of known size. The 
pron rn coeur on the two sides of the orifice are com- 
municated to two chambers A and B at the top of a manometer 
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tube. The water level in the two ch sis 
+ a& pump C which continuously returns water: from B! to:A. 

is water is measured by a meter D of any usual form; and 
on gives a measure of the gas passing the orifice.— May ‘6th, 
1920, 


anew i 5th, 1919.—Heat Treatment APPARATUS, 


rettell, 77, Colmore-row, Birmingham. 
In this ap) 
treated shou 


tus the temperature at which the object being 

be quenched is indicated by the cheék in its 
expansion as it passes the point of decalescence. The article P, 
a rod or tube as shown in the drawing, is held over the quenching 





d constant! 


» in which an engine is employed as t 
und inter-pole io “The 

generators are each coupled-as-a shunt on the armature circuit 
of the other, and provided with a regulating resistance, ‘The 
inter-pole and pound windings. are, as. usual, coupled in 
series with the armature current. Each erator supplies 
two or more meétallic electric welding 6) les “in lel. 
It is claimed that this arrangement is very advantageous, giving 
very work with a small consumption of power. .One or 
more fly-wheels may be used on the shaft of the set as desired.— 


a 
H sity = 





produced better. In carrying the invention into effect in another 
orm. 


he source of power, | 
sre cureztrst, styistatt: 
windings of the 
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TO-DAY. 


Puystoat Society or Lonpon,—Imperial Collegé:of Science, 
epee! Institute-road, South Kensington, 8.W. ‘ iation 
Convection ‘from’ Heated Surfaces,” by Dr. T; Barratt ani 
Mr. A. J. Scott:;:::An Electrical Hot-wire Inclinometer,” by 
Mr. J, .8.G. Thomas ;. ‘“‘ Convective Cooling and the Theory «i 
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bath A in 
is free to 


ment of the 


ap we receives a check the spring clips are 
and the article 


AERONAUTICS. 


142,356.—July 4th, 1919.—Non-riarp ArrsHips, J. D. Mack- 
worth, 17, Devonshire-street, Portland-place, London, W. 1, 


and FE. G. 
S.W. 3. 

In this dirigible balloon the air pressure in the ballonet, 

necessary to maintain the shape of the envelope, is obtained by 

connecting the interior of the ballonet with the atmosphere at 


Walker, 78, Cheyne-court, Chelsea, London, 
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the nose of the-balloon, by means of a duct A. The opening in 
the duct at the nose is in such.a position that it is subject to the 
maximum air pressure due to the movement of the airship.— 
May 6th, 1920. 


MISCELLANEOUS. 


142,363. July 9th, 1919—Arco Wetprxe G£ENERATORs, 
H. Pollock, 7; Oak Drive, Denton, Manchester, and T. G. 
McKay, 261, Knowsley-toad, Bootle, Liverpool. 

The object of the present invention is to avoid the use of 
substitutional resistances and solenoids in welding circuits, 
and to render it practicable to supply any number of weldin 
arcs in parallel from a@ generator. The generator is coupled 
through a non-inductive regulating resistance adapted to adjust 
the energy on the weldingselectrode of each operator, across 
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the mains to which two or more welding circuits are coupled 
in parallel. It is claimed that with a separately excited generator 
the substitutional resistance and solenoid are no longer useful, 
and a great saving in electricity is effected, 5} kilowatts being 
required per welding arc only when welding is in actual opera- 
tion, otherwise the generators are;‘{floating light ’’ on the motor. 


ing clips, and is heated electrically. The lower clip 
ide in its frame and its movement, as the article 
expands, is magnified by the pointer shown. When the move- 


m ; pe opened 
drops into the quenching bath.— May 6th, 1920. 


May 6th, 1920. 


The chief claim in this, specification is for a fillet. comprisin, 
@ body portion of plastic, pliable matérial such as wax, and 
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t 
—May 6th, 1920. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





We are informed t 
pted the inati 
Industry to be Presiden’ 





t for the year 1919-20. 





that it has purchased the goodwill, books, drawings, and most 
of the hinery, including special flanging press, &c., of Fred 
Danks, Limited, Oldbury, Staffordshire. 


Mr. F. J. Hurst, for many years associated with the selling 
isation of Brown Brothers, Limited, has recently gone 
over to the Aircraft Disposal Company, Limited, and is now 
installed at that company’s sales headquarters at Regent House, 
Kingsway. 
Aurrep Hersert, Limited, of Coventry, ask us to state that 
the Alfred Herbert organisations throughout the world have 
been appointed sole distributors for the*Capstan line of indicator 
dial seuges manufactured by the Capstan Gauge Company, 
of 30, Abbey-road, Brighton. 
We are asked to state that on the 23rd inst. Mr. Henry M. 
Rounthwaite, M.I. Mech. E., will, under the age clause of the 
London County Counceil’s regulations, cease to be mechanical 
engineer to that body, a post which he has filled for seventeen 
years, 
ALL communications for the Clerk’s and Chief Engineer’s 
a Pam y of the Metropolitan Water Board should now be 
ad to the Water Board’s new head offices, 173, Rosebery - 
avenue, E.C. 1. The Surveyor’s Department will remove to 
the new head offices on the 10th inst. the Solicitor’s Department 
on the 11th, and the Accountant’s Department on the 14th inst. 
The Board’s new telegraphic address will be ‘‘ Water Board, 
Isling, London,” and the telephone number “ Central 4747 "— 
9 lines. 
Sremens Brorners anv Co., Limited, inform us that they 
have taken over the lamp and ape department of Siemens 
Brothers’ Dynamo Works, Limi Contemporaneously with 
this change, the first-named company is making provision for 
@ largely increased output in metal lamps, and it is 
announced that henceforth these lamps will be sold by the 
company under.the distinctive trade name of ‘‘ Xcel,” which 
will apply to all types of metal filament lamps manufactured 
by the company. The company’s showrooms are at 38-39, 
Upper Thames-street, London, E.C, 








Concress of Dutcne Roaps AuvurTHortties.—A congress of 
Dutch roads authorities will be held at the Hague from Sep- 
tember 15th to the 26th of this year. The con will consist 
of the Government engineers who have charge of the main roads ; 
of the provincial ils an gi who are responsible 
for the maint of the roads, and, in addition, of the 
eS ee who have under their charge streets and 
town t ughfares. A feature of the congress will be that 
an_ exhibition of road-making materials, machinery, &c., 
and of the various makes of commercial motors suitable for road 
transport, is to be held at the same time. As the question of 
road making and maintenance is of increasing importance in 
view of the development of road transport, the Exhibition 
section of the Federation of British I Ties has, for the 
convenience of British manufacturers, undertaken the repre- 
sentation of this exhibition in England. The roads in Holland 
at the present time are chi of “ brick stone,” 
stone setts and ordinary macadam. The Dutch roads, in fact, 
are undoubtedly in a very backward condition, and there are 
in Holland very few tar-macadam roads, and none at all of 
concrete, although e imental concrete roads are shortly to 
be laid in the North of Holland near Hilversum. Another point 
of interest is that no road-making machinery whatever is manu- 
factured in Holland, and very few of the ordinary road-making 
materials exist there at all, such necessities as stone setts, 
asphalt, wood ouing &c., having to be imported from abroad. 
Furthermore, no. lorry manufacturers. exist in Holland, 
while there is only one firm manufacturing ordinary passenger 
automobiles, and only two firms manufacturing motor tires 
on @ small seale. For this reason the forth ing ig 

should be of particular interest to British manufacturers of 
these various products. The Federation of British Industries 
is in possession of full information, and can all details 
for those who wish to exhibit or to visit the exhibition. Inquiries 
be addressed to the Exhibition Section of the Federation 














Further it is found that weldingjis much easier, and the work 





142,280. April 17th, 1919.—Firrers ror Patterns, J, E. 


Washburn, 1487, Rosewood-avenué, Lakewood; Ohio, an 
a = Shaw, 1381, Brockley-avenue, Lakewood, Ohio, 


core formed as a distinct unitary body extending longitudinally 
the body of the fillet. The drawing illustrates the idea. 


hat Sir William J. Pope, F.R.S., has 
of the Council of the Society of Chemical 


Joun THompson (Wolverhampton), Limited, asks us to state 


Dimensions,” by Mr, L. F. Richardson ; “ Radiation fron, 
} Perfectly Diffusing in, Circular Disc,” by Mr. J. W. T. Walsi, 
Pa 


SE aaccdely. oy or Exgorrioa, Enarzers: Scorrisa Centre, 
ummer outing. Visit to power-house of British Aluminium 
Company, Limited, at Kinlochleven, Argyllshire, 

THURSDAY; 


a 


‘4 
a FRIDAY. anny SATURDAY, JUNE 


liga anp 12rs. 


lOrn, 


InstrroTion or Warer Enotnerers.—Council Chamber, 
Council House, . Summer general meeting, For 
programme see page 511. 10.30 a.m. 


FRIDAY to MONDAY, JUNE lita ro 14rn. 
Kerentey Association or Enoineers,——Neweastle-on. 
Tyne.—Excursion. Leave Keighley 4.45 p.m, train Friday. 
SATURDAY, JUNE 12rs. 


Instrrurion or Muwicrean anp Country ENGINEERS: 
Souruern Disrrict,—Town Hall, Newbury. Assemble Town 


Hier ay a.m. 5. housing site and houses under construc- 
tion direct labour, including be pr machinery, concrete 
mo &c. In the afternoon, at 2.30 p.m., members will 


Vindouty ‘Bosongh Baevepen., Newburg. ht te,hoped. thatithic 
‘incent, jarveyor, Newbury. It nis 
discussion will bring out all points for and inst the carrying 
out of housing pk ten by direct | labour. camp 

MONDAY, JUNE l4ru. 


Tue Farapay Socrery.—Chemical Society, Burlington House, 
Piccadilly, W.1. The coved ac ay will be read :—*“ Con- 
duction of Electricity through Fused Sodium Hydrate,” Dr. 
Alex. Fleck and Mr. Thomas Wallace; ‘‘ The Measurement of 
ne Resistance using Alternating Currents,’ Dr. H. F. 
Haworth; “The Measurement of Electrical, Conductivity in 
Metals and Alloys at High Temperatures,” Mr, John L, Haugh- 
ton; “The Theory of Electro-chemica! Chlorate and Per- 
hl tion,” Messrs. N. V. S. Knibbs and H. Pal- 
© Sorption of Iodine by Carbon,” Mr. James 
Brierley Firth; ‘“‘ Electrolysis of Solutions of Sodium 
Nitrate using a Co Anode,” Mr. F. H. Jeffery; “ The 
Pressure Variation of the uilibrium Constant in Dilute 
Solution,” Dr. A. M. Williams ; description of models illustrating 
crystalline form and symmetry, Miss Nina Hosali, 

Tae Society or ENGINEERS.—A ments, Geological 
Society, Burlington House, Piccadilly, W. Lecture, “ Great 
Engineering Adventures,” by Mr. Edward Cressy. 5.30 p.m. 


InstIruTE oF TRransPport.—Institution of Civil Engineers, 
Great George-street, 8.W. 1. Paper, ‘ To-day’s Problems in 
Port Administration,” by Sir Joseph G. Broodbank. 5.30 p.m. 


WEDNESDAY, JUNE lé6rn, 


Royat Merrorotocicat Socrety.—Royal Astronomical 
Society, Burlington House, Piccadilly, W.1. Papers to be read : 
—~‘ The Ether Differential Radiometer,” by Mr. W. H. Dines : 
“The Composition, Ionisation and Viscosity of the Atmosphere 
at Great Heights,” by Professor S. Chapman and Mr..E. A. 
Milne. 5 p.m. 


Tue Instrrution or Etectricat Enotnerers,—lInstitution of 
Mechanica! Engineers, Storey’s Gate, 8.W. 1. Discussion on 
the following :—The paper read Sir Dugald Clerk before the 
Royal Society of Arts, entitled ‘ Distribution of Heat, Light 
and Motive Power by Gas and Electricity’; the ‘‘ Report on 
the -gas and Electrical Supply Industries of the United 
Kingdom to the President of the Institution of Gas Engineers,”’ 
by Sir Dugald Clerk, Professor Arthur Smithells, and Professor 
J. W. Cobb. 6 p.m. 


Socrery or Giass Tecunotocy,—Mappin Hall, Applied 
Science Department, The University, St. George’s-square, 
Sheffield. ‘aper, “Some Notable Effects of Alumina on the 
Properties of Glass,” by Messrs. 8S. English, F. W. Hodkin and 
Dr. W. E. 8S. Turner. Lecture, ‘‘The Human Factor in In- 
dustry,” by Dr. George H. Miles. 2.15 p.m. 


FRIDAY anp SATURDAY, JUNE 18rn anv 19rn. 


INsTITUTION OF SANITARY Enaineers.—Holborn Restaurant, 
Kingsway, W.C.2. Summer meeting. For programme see 
below. 11 a.m. and 10.30 a.m. 


+ 





freeman; “ Th 





TUESDAY, JUNE 22np. 


Royat AERONAUTICAL Socrety.—Central Hall, Westminster, 
8.W.1. Wilbur Wright Lecture, “ Naval Architectire in 
Aeronautics,” by Commander Hunsaker. 8 p.m. 


FRIDAY, JUNE 25ru. 
InsTITUTE or TRANSPORT.—Royal Automobile Club. Dinner. 








—=— 


THE INSTITUTION OF SANITARY ENGINEERS. 


SUMMER MEETING IN LONDON, JUNE 18 anp 19, 1920. 
PROGRAMME. 


Melty, June 18th.—At the Holborn Restaurant. 11 a.m.: 
Annual business meeting of the Institution in the Phosnix Salon. 
11.30a.m.: Address by the President, ‘‘ The Institution and its 
Future.” Lecture by Mr. A. J. Martin on “ Sanitary Socialism,” 
and discussion. 2.30 p.m.: Paper on ‘‘ Poured Concrete Con- 
struction,” by Mr. T. bertson, and discussion ; paper by Mr. 
Geo. W. Chilvers, “ Health, Wealth: and Housing,” and discus- 
sion ; address by Mr. A. P. I. Cotterell, “‘ A Glimpse at Domestic 
Engineering in some of the Eastern States of America,” and dis- 
cussion. Visits to newspaper offices in Fleet-street : At 10 amd 
Lloyd’s News and Daily Chronicie; at 11 p.m., the ly 
T 


Mesliey, June 19th.—-10.30 a.m.: Visits to (1) Houses of 
Parliament, to inspect the drainage and ventilation, by per- 
mission of the Lord Great Chamberlain and H.M. Office of Works. 
Meet at the Victoria Tower and enter by the Chancellor’s Gate. 
This party is restricted to thirty. (2) Westminster Hall, rein- 
forcement and ir of roof. ‘The party will be conducted over 
the work by Sir Frank Baines. 2.30 p.m.: Visits to (1) “‘ Sel- 
fridge ’’ bungalow scheme, North Acton, by ission of the 
Acton Urban District Council. Meet the Surveyor to the Council 
at the Lodge, North Acton District Council aying Fields, at 
3 p.m. (2) South Metropolitan Gasworks, 709, Old Kent-road, 
by invitation of the company. Meet at the main gate at 2.30. 
mears from Westminster Bridge. 
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PUBLIC NOTICES 





8 Assistant Draughtsman 
QUIRED at the GOVERNMENT 
of FLJI for service in the PUBLIC WORKS 


DEPARTMENT for "3 years, with soon 


extension. Salary £300-£20 £350 per an 


knowledge of reinforced concrete design, should apply 
at once, in writing, brief 


aay, ane detaila of 
experience, to t OWN AGENTS R THE 
COLONTES, 4, Millbank, Nw 8.W. 1, quot’'ng 
M/Pifi - Applicants must have served in some 
branch of H.M. Forees ng the late war, unless 
pap — Pann reasons for hot having done so can be 





furnished. 5791 

Assistant Engineers Re- 
UIRED for the GOLD COAST 

GOVERNMENT RAILWAY, for two tours, 
each of twelve months’ service. with pros 

pect of permanency. £480 a year, rising by 

annual inérements of £30 to £720 a year, and t 

by annual increments of £40 to £920 a year. 

who have had # good training as Civil Engineers, with 


k Preparation of 
Plans therefor, and experience in Railway Construc- 





reasons for not having done #0 can be furnished. a 





* . 
as Assistant Maintenance 
REQUIRED for 
SIEREA TONE GOVE RA 
AY. for two each of twelve a 3 
service, with pi of 


3 £480 a 
year, by annual inerements of £30 to £720 a 
var and ee 14 annual ye ag of £40 a: £920 a 


Free quarters first-class 

Liberal leave ‘n “Enaland « on full salary. Candidates, 
age 24-36. who have hi good experience as Civil 
Engineers on Railway Wesketet’ Page apply at 

bg letter, pivins. brief details of age and experi- 
ence. to the CROWN 4 GENTS FOR THE coL ONES. 
% . S.W.1, quoting M/Sierra 
” Candidates must have served in some 
branch of H.M. Forces during the Inte war, unless 
satisfactory reasons for not having done so yo Maa 





Required for the Service 


Government of India, an 
ELECTRICAL ENGINEER, graded for 
&c., as foreman for the new power- 
house of the J ‘Auammmaltians ag nl Kirkee. "Candidates 
should have had experience in running a power-house 
with three-wire direct-current distribution, overhead 
mains. Preference to a candidate with some knowledge 
of Diesel Oil Engines and Static 
mechanical experience. 
Terms : Engagement for five years with option of 
extension 0 or permanency if approved by Government. 
Salary: Rs. 500 month, rising by Re. 20 p.m. 
annually to Rs. 580 in the fifth year. Possible increase 
to Rs. 650 after tn years’ service. Free quarters, 
medical attend: and out and home for 
selected candidate, ‘and Pay yg 
ion from 


. 
Further Tree licati 
DIRECTO GENERAL, ors STORES P india Office. 
London, SW. 1. | Quote 8. 9361. Last date for 
receipt of applications 3rd July. 5808 
Force. 


Royal Air 
SKILLED TRADESMEN ‘RE- 
rising 10 1 Pay 3s. “y 5s. so on "28" and 


Age 
A limited number 


to 18) for teafntae 
itions of service, 


ancers and with 








+ On stuautise fage 1 
CLERKS.—For A, 
separa allowance. &¢.. eall or write to INSPEC- 
R. OF» RECRUITING, Royal Air Force, ..4, 
Henr'etta street. Covent Garden. W.C, 2. 4097 


eae Navy. 

IW dprracaTiony are INVITED for 
ENTS as SCHOOLMASTERS, 

na to carry on on - | nan rego of 

a 


the Royal 
Applicants shoul? have had experience in Teaching, 
——— ly in a or Secondary Schools, and must 


be medically fi 

Candidated wi 1 enter as Acting Warrant 
Officers, and be given a Preliminary Course of Training 
lasting six mon This 
months” probation, after which thev will be confi 
in Weszent Bonk. ssioned Rank will be given 
19} later. ‘Schoolmasters showing special 
ability will be eligible for selection for snecial pro- 
motion after 8 years’ service to Commissioned Rank, 
and thence to the equivalent rank of Lieutenant and 


Lieutenant-Commander. 

the Preliminary Course, candidates will be 
paid 9s. 6d. > — and during the probationary 
period 10s. 6d. y. Afterwards payment will be 
according to the. following scales, the increments 
being triennial :— 





Title. Rank. Pay per annum 
Schoolmaster Warrant Officer .... £200 158.—£18 5s. 


—£310 5s 
ae Commissioned ba! £346 158.—£36 10s. 
from Warran —£456 5s. 


rere ra £492 156.— £18) 5s. 
Com - £565 15s. 
der 


will be followed by six |} 








Che Engineer 
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Locomotive Valve Gears—No. I. 





Rapid Filtration Plant at Birmingham. 





Changes of Ideas Concerning Heat 
Engineering—No. III. 


Districting the Railways. - 
The Alleged Safety of Flight. 
Motor Fuel Position in 


“Tanks in the Great War.” 


Reconstruction in Liege District. 





The Re-conditioned Aquitania. 
A Government Instructional Factory. 
Engineering Exhibits at the Crystal Palace. 


U.S.A. 














PUBLIC NOTICES 


PUBLIC NOTICES 





. ABB = 
MINISTRY OF MUNITE 


ONS 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Tender, 
PRINTING PLANT, 


AT H.M. FACTORY, 
QUEENSFERRY, CHESHIRE, 


Comprising :— 
BRASS RULE CASES. COMPOSING FRAMES. 
FRENCH, tng INTERLOCKING and TUNG- 


8 a 
26in. GUILLOTINE CUTTING MACHINE. 
COMPLETE ASSORTMENT GARLAND ORXA- 


PLATEN, Demy Size, Model “* 
Co. ke for Fine Letterpress or Solow Oe 
ETTING STICKS. IMPOSING TONE” 
FRAME. 55in. by 45in. 
5 ewt. (approx.) TYPE, various. 
CABINET, by Haddon and Co., filled TUNGSTEN 
UR TRE, machine cut and's ped ends. 
STAPLING MACHINE. Re ae PLATEN. 
FOOLSCAP CYLINDER M ALSURE, with Flyers. 
ALBION DEMY HAND PRESS. 
onar toe RULE, Plain, Scale 2, rising 1-254 ems to 


-50 em: 

ao cesiled particulars, permit to view and Tender 
form can be obtained cn application to the CON- 
TROLLER, Piant and grep Section, D.B.1.E., 
Charing Cross Huts, W.C 

Closing date for ‘Tenders, ist JULY, 1920. 

NOTE.—For paiticulars of other Government Pro- 
perty for Sale, see ‘‘ SURPLUS,” price 3d., at all 

Kk on of 2s. post 
free in the United Kingdom, payable in advance to the 
Director of Publicity, Ministry of Munitions, — 

place, London. S.W. 1. 5539 





[ihe Proprietors of Letters Patent 


1; 249, relating to 
MENTS 2 n MOTOR PLOUGHS,”’ 
PATENT or to GRANT 
on reasonable terms 
f the patent in 


No. 
“* IMPRO 
DESIRE t DISPOSE of thelr 
LICENCES to interested parties 
te a Fl to the adequate working o' 
s ps utries to be addressed t 
CRUIKSHANK and FAIRWEATHER, 


65-66, Chancery-lane, London, W.C. 2. bods 
‘ ‘ 


Reconstruction Reinforce- 











of first , and £50 on promotion to Lieu: and 
to attendance. Schoolmasters are entitled to 
‘ pensions if retired after 204 years’ service, or- at any 
time if invalided; if retire x than 
204 years’. service they ve gratuit y; .the 
maximum pensions being for Warrant r £180, 


pay are liable to review 
cost of living, and there- 
Board 


ey 
after S. 
Trade f on the basts of of 
se Snawanct for clillasen factordine to the 
teuk of the en (according to the 


For fnrther vartienlars, 
HY" SECRETARY OF. THe ATMIRALTY. 


“ENGINEERS are INVITED to APPLY PAR- 
TICULARS of “the WALKER-WESTON REIN 
ace ni i Core offers —aew 

ad ph exits & , The Walker 


Weston Butane is by Port of London 
Authority on its. vast be Be construction, with 


penly, satisfactory results... Agents wanted in several |- 


THE WALKER-WESTON 00., Ltd. 





.._ Wormwood. 

London, EC. 2. 5027 
[he National Wiseeeiic’ Asso- 

CIATION of the - 


ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 


te ms » Ha sen in a ph Fins J Sreity: 


All Eee © 1 Eoito 
General Sec sididje London." W.< oA ox 





T 
Whitehall, 
“London, 8.W. 1, 5536 





” by Rote i 
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ISTRY OF MUNITION 
. BY DIRECTION OF THE DISPOSAL BOARD 
ANT AND MACHINERY SECTION). 


TIP WAGONS 
For Sale by Public Tender. 


42 al Le etm = TIP WAGONS, 1 yd. 
bene Mn 60 c capable cf being slung 
Sat towed While thane. fitted with brakes and sp 
draw-gear, roller bearines, &c. Lying at C S DEPO 
125 MILITARY ARF, PURFLEET ESSEX. 

41 STEEL 1-yd. SIDE TIP WAGONS, 2ft. 


and Tender forms may be obtained 
on ap ieation to the ger oe age Ds B.1.e., Plant 
and hinery — Cross Huts, Em 
bankment, W.C. 2 

Tenders to be returned not later than 10-a.m., 
JUNE 28th, 1920. 

NOTE.—For particulars of other Government Pro- 
perty for Sale, see “‘SURPLUS,” price 3d. at. all 

bookstalls, or ye quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Publicity, Ministry of Munitions, 
Whitehall-place, London, 8.W. 1. 5535 


City of i 














Education 
full-time SER- 
subjects :-— 

(Principal 
MECH- 
, SCHOOL (Principal 










upon the 
For 







ing post in respec 
_14th June, 1920. 


City of Cardiff Education 
COMMITTEE. 


THE TECHNICAL COLLEGE: 
Principal—CHARLES COLES, B.Sc. (Lond.). 
The SERVICES are REQUIRED 
LECTURER in the ENGI 
was duties will be concerned mainly with laboratory 
work, ~ 





Commencing salary £350 per annum, rising by annual 
increments of £20 to £450 per annum. 

Applicants should have had workshop training, 
teaching ence, good — in the Engi- 


ex 
neering Laboratory of a Technical College. He should 
be able to the equipment in good condi ition and 
he help be design and manufacture of additional 


experien and 
vi) a of not more 4 ee three testimonials, 
reach the Principal on or before Friday, July 
JOHN J. JACKSON, B.A., 
Directo: 


r of Education. 
City Hall, Cardiff. 5728 


Avekland Harbour Board, New 
ZEALAND. 
TENDERS are INVITED for the SUPPLY of ONE 
2-Ton TRUCK CRANE. 
m payment of a 
of the Board’s 
A. McArthur, Ltd., 18/19 
ion, E.C, 2. 
W. and A, McARTHUR, 
Lid., uot later een ey July, 1920, 5307 


Applica ications, on a. paper, — — full 
q teaching other 





PUBLIC NOTICES 


Northampton Polytechnic Insti- 


TUTE. LONDON, E.« 

MECHANICAL ENGINEERING DEPARTME NT. 
“To meet the increasing demands for thoroughly up 
to-date workshop instruction of the hizhest tyne, the 
Governing Body invites APPLICATIONS for the 
following APPO ENTS :-— 

A WORKSHOP SUPERINTENDENT, at a com- 
mencing salary of £350 = annum. Candidates must 
have thorough experience of Toolmaking and Precision 
Gauge Making and general modern Workshop Methods 
and — nisation. 

2. A WORKSHOP INSTRUCTOR, with first-class 
practical experience of Toolmaking and Precision 
Gauge Making, at a commencing salary of £275 per 
annum. 

The holders of these appointments. if otherwise 
qualified, will be eligible for venzions under the -non- 
Snel scheme of the Teachers’ Superannuation 

For further particulars and forms of appliestion, 
apply to R. MULLINEUX WALMSLEY, D.Sc., 
Prine: 5764 


Holbeach Parish Church. 


Heating Committee are prenared to receive 
TENDERS: for HEATING the ABOVE CHURCH on 
the Low-pressure Syst 
To SUPPLY. BOILER, PIPES, EATERIES, 
LABO &c., necessary. to Church, 
70ft. wide. with Chanwet. Nave, 
side Aisles and Tower. 
; Stokehole and flue will be separate contract executed 
ocall 








y.be had from, and Tenders 
to be port A | M CANON HUTCHINSON, The 
Vicarage, Hol on or before Saturday, 10th July, 


1920, marked ‘‘ Tender for Heating 
e Committee do not bind themselves to sores the 
Pers or any Tender. 68 


Metropolitan Water Board. 


TENDERS FOR THE SUPPLY 
¥ AND ERECTION OF ONE TRIPLE-EXPANSION 
PUMPING ENGINE AT WEST WICKHAM 
WELL, KENT. 

The Metropolitan Water’ Board invite TENDERS 
for the SUPPLY and ERECTION of ONE TRIPLE- 
EXPANSION. PUMPING ENGINE at their weil, 
West Wickham, Kent. 

Forms of Tender, conditions of a specification 


ns thout payment of 
of the Board, Room 182. Chief 








Department bery-avenue, Clerkenwell, 
E.C. 1, on and after wontur. ¥ Loved June, 1920. Con- 
tractors necessary 


documents Mr. Henry EY Stilmoe, M. Inst. C.E. 
the Chief Engineer, on production of an official receipt 
a the sum of £5, which sum must be deposited with 
and will be returned on 
Tender, together with all 


Such payments and applications must be made 
between the hours of 10 a.m. and 4 p.m. (Saturdays 
10 a.m. and 12 noon). ers. in sealed 
envelopes addressed to 
Metropolitan 
E.C.1,” endorsed 
Machinery, West Wickham; ** must be delivered at the 
offices of the Board not later than 10 a.m. on Thurs- 
day. 26th August, 1 

A. B. PILLIN 


leeks ‘of the Board. 
Offices of the Board, 
173, Rosebery-avenue, E.C. 1, 
9th June, 1920. 5782 


he Guardians of the Hackney 
Union invite OFFERS for the PURCHASE of 
7 SENIOR ROBIN HOOD BOILERS of 9 Sections, 
heating power 620,000 B.T.U.: also 2 VERTICA™ 
W.t. WELDED HOT WATER BOILERS with 
external flue, by Benham and Sons, outside diameter 
3ft. 8in. be ste. Sin. high. Purchaser to dismantle 
mete Ls 


fo ENGINEER-IN CHARGE, Hackney 
Uae *e, Sidney road, Homerton E. 9. 5702 


(lity of Bradford Technical 


COLLEG 
APPOINTMENT OF ASSISTANT LECTURERS IN 
CAL ENGINEERING. 
APPLICATIONS are 
ESHIPS 








INVITED for ASSISTANT 
in the Department of Mechanical 
Engineering. The following appointments will be 


made 
i.) “ONE 5 ig he LECTURER specially 
ary ed in Interna geese Engines and 
et 


(ii. ¥ NONE STANT ‘LECTURER 


Mechanics 
ii.) ONE ASSISTANT LECTURER with special 
qualifica: in Engineering Drawing 
ill be according to scale, rising 
to a maximum of £400 per annum. In fixing the 
initial salary consideration will be given to qualifica- 
tions and previous ex lence. (In dition to the 
salary, & nus amounting at present to £55 16s. 
per annum is also paid.) 
Applications upon Speiien which may be obtained 
from the Principal, Technical College. Bradford. should 
be forwarded not later than Saturday, 26th June, 1920. 
sce BY ORDER. 


PUBLIC NOTICES (continued) 
Page II. 


in’ Engi- 








SITUATIONS OPEN 
Page II. 
SITUATIONS WANTED 
Pages II. and III. 
MACHINERY, &e., WANTED 
Page Iv. 

FOR SALE, 
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PUBLIC NOTICES PUBLIC NOTICES _ , CR conan Ps ee (os nh 
SALE BY TENDER. goon M + tne 4 regis epublic ae sprith Civil Bnei anita 
TO ENGINEERING CONCERNS DESIROUS OF an u Sxpertenca oat DOCK z ER R.—Write. able to Mahe Calne 
A NEW. WO ITH ae elvlaney EOS x B.,”" ¢/o —— “ 


ACQUIRING we 
EQUIPPED NEW oa MANCHES' 


RE MESSRS. eer “HARPER, UNDER Beso 
LUTION OFF PARTNERSHIP. 


MOTOR CAR 


ENGINEERING WORKS, 


Known as VICTORY. WO BS. 
STRETFORD, MANCHE 


T° be Sold by Tudar the 
phox mentioned mtly erected well- “equipped 
GINEE ine WORKS Ree the 

BUSINESS and BROOD WILE thereof as GOING 
CONCERN, situate at_ an called of VICTORY 
WORKS,” ia Stretford, M and now carried 
he firm of — Gowton: Harper, who are 


ns pa 
The rected in_ 1919 pal. 7 situate 





crete serv. 
Candidates must state salary for 
pared to od 


engage for a period of 
extendable at the cotion of the Se Committee 
period —— four 


to a maximum 
Applications to be mad o caly. ‘on a 
obtained from 


ni full p ajaga the — >= 
not later A 2. 8 a 
‘heen ee to Pe ality, 
67, Cofhill, London, E.C.3. 
R. 1962, 
June 14th, 1920. 5700 





SITUATIONS OPEN 





ANTED, CHIEF ASSISTANT to GENERAL 
MANAGER in lerge Crane Works in the North ; 





orks 
_— 3h miles of. the centre of the city 
on the C! -road main car reute oma within @ short 
distaxce of Stretford dw | Old ‘Trafford Railway 


Stations. 
site contains an area of 14,489 Square yards, 


usual covenants contained in 


The buildings are extensive and planned on the 
most modern fines. Ali the auahiagey and piant. is of 
the most modern description, the electrica 
power and ~~ § installations are of the 
most approved t 

The Stock im trade of val shaterial and-@ nished and 
unfinished goods will be taken over at a valuation by 
the purchaser. 

In addition, the whole of the patent rights ap! 
taining to the 12 H.P. i ten chassis (enclosing "the 


- 


Italian rights) and the drawings ard specifications in 
connection therewith = ~y sold, — the busipess, 
one above ior sale in two separate Lots 
“ie 1 which Drag ee the aiatot Car Engineering 
Works and the Site thereof as aforesaid and all the 
eer eng Pe and Pi oo and e Piagt used in con- 
nection t with, and the § n Trade, t 
Rights of ine Newton Chassis, wr "the Goodwi e 


business (except the Goodwill and. Stock in Trade 
ee A aon 2), as a Going Concern with the 
benefit of pending 20 nt. 
Lot 2, the <o Goodwil im connection wi! 
manufacture of fete cB for Macinaniog 
is now carried on by the firm as a 
of the business, and the whole of the 
the benefit of all pending Contracts in a ion 
therewith, and all the Stock of Lee steal 
this di t. No tools or 
in this lot. 
The name Newton Harper is wo wat te gt the ee 
and the purchaser shall have no te 
hame nor either of such names. et "particular 
mac 
her with conditions of oak 


of the ee and inventories of = 
and form of Tender attaehed, have +} pri inted 


speciziised 
rks which 





good for a first-class man; must be a 
Dradtical Engineer and Draughtsman; “also have a 
good knowledge of commercial matters: State salary, 
age and experience, in confidence.—Address, 94, 
The Engineer Office. 5594 a 





PRE Div Directors of a Large and Importan Iuaportant Engit 
orks specialising on a single unit by 
production with modern oP fant and buildings and 


employing a large s hl} 
mechanics, are Dissinous J PENG, GING the SER. 
VICES of an GEN AN possessing 


(a) wide ceeaate mF cola experience, (b) 
. and nieal knowledge Offiee. 


give’ relia i 
oe! “indo rice and. guidance to ensure the tech 


BuCCEsS any or 

bere The problems arising between 

ce staff, wo d_ comm: siparteents 
hdl shou 

te fully in Sonndence —A oe weal 

A 


Pe APPLICANTS for PUBLICITY Post | Sted 


Those receiving consideration are being —s a 
A 








yy oseine ENGINEER WANTED for Power 
station comprising 3 boilers (Lancs, and 8tir- 
ling), ee Pumps, 600 K.W. turbo-generator, 
= t, also air compressor and other 





ANTED, a G ‘LEMAN Steading te 
Wr ane as SALES MANAGER 
Laneashire, Cheshire, x orkshire. Preferably with 

a good knowledge and connection in the steam and 
a fittings trade. Write confidentially, stating 
qampacnties. age, &c.—Address, 5705, The —. 

fli¢e. 705 a 





ANTED, ASSISTANT SUPERINTENDENT for a 
factory manufacturing D.C. and A.C. electrie 
motors of standard design. Only tt 
large experience of mpetition womk in hm ts 
of a factory engaged te 
age, experience, cad aula salary required. —hadrens, 5712, 
The Engineer Office. 6712 a 





Wastep AT ONCE for —_ t-furnace, Odke 
Oven and By-product Plant = D the North-East 
Coast, o thoroughly qualified WORKS ENGINEER, 
Must have had experience with the working of modern 
plants.—Write in the first instance, stating expe- 
—— with ~ particulars of same, and salary 
. to Box “ M,” *Kidds’ Adv ns pommey 
Middlesbrough. 5720 a 


Pijeants Pest be le of dealing with 

Funiing.  P id repairs of ali units. State expe 

ce, age, and a Salary expected. ~——Address, 5788, The 
Engineer Offi 5738 a 





7JOUNG ENGINEER REQUIRED for ess 
Y work in Midlands. Shops and D.O. ontieens 
Praia al. Nhe ng yY £5 per week.—Apply, 
LAURIE and CO., Employment Specialists, 28; 
Basinghall-street, E.C. No preliminary fee. 5811 A 








ere & Good DRAUGHTSMAN, Accustomed 
to Crane Work.—State experience, age, and 
salary to THOMAS SMITH a SONS (Rodley), Ltd. 
Steam and Electric Crane Works, Rodley, Leeds. 
S08 A 





WASTED bya Leading Firm of, En 
DRAUGHTSMEN for Iron and § teal Works | mea 
Plant. Only men with first-class ssa need 
apply who have pomp, lised in :—(A) Blast-furnace 
ee ‘ork, (B) Steel Furnace Work ond 
Mill ,Work, (C) Structural Buildings, (D) Ferr 
Bunker Work, &c. Apolicante should state 





oe Must 
have general knowledge and well up in Electfical 
Plant; also wavtes and Selling New an 

hand Machinery 


—" ENGINEER. - 
c/o Street and Co., 30, 30. Gorosill, fc. 5812 


V ANTED in Borough Engineer’s Office of a Large 
Town, — CIVIL ENGINEERING “assis. 
possessi! Mechanical 0 


Wr. SUGIEEEE, Capable of Supervising 
al and Re-erection of ‘in 





fications, P . capmaas and salary eeaia > San. 
The Engineer Office. 





pliant, &c., to 
may. be had 6n aplication to any of 
Tenders on the form supplied must be sent in in ot 
Hogs Chartered” Account addressed_to Frank Dowler, 
Accountant, 8, King-street, , he 


“a it éyrther informatien be desized a 
erders to view may be from the ore 


- FRANK DOWLER, Esq., the Receiver appointed 
y. 


the Partners. 

F. S. AIREY ENTWISTLE aed = Ayeponters 
ae Valuers, 10, Norfotk-st H 
F. 8. LEAK’ and PRATT. Solicitors, 6., dha 


Daiton- stzeet, Manchester 





Epsom Union. 


ASSISTANT ENGINEER REQUIRED at the 
Guardians’ Institution, Dorking-road, Epsom 
commencing at £3 10s. weekly, together with | twe suits 


of overalls per annum. Applications, giving ace, 
a — previous —— and accom- 
y_ copies of not more testi iels 


SSISTANT CIVIL — Rae for 
Railway Engineer’s Office. Must be well up in 
Steel Bridge Work. opis. with full particulars, 
A. PARKER, M. Est. C.E., Great 
Beotiand Railway, A 


Fy pon eg ets ot. ree 25) to ack ta 

TANT in COST DE 

in Westminster. Salary — £300 per contractor “Candi 

dates, who must have had some eae training, 
commercial 


should state fully their tecpnical 
experience.—Address, 5682, 





Neuss Mech- 





the work enumerated above in which they have 
special, ain $813, The Engineer — 
5818 a 


ED. DSAUCETUMAy for Steel Works in 
dia, with experience in Rolling Mill 
Plant ; capable of ening and Carrying Out Work 
foe Plant to to be built at works; three years’ agree- 
ent ; posmaae out and home. —Apply by letter only, 
diving f i partioul of experience, salary requi: 
ebtiine mials, &c., and references (in 
strict confidence), to TATA II MITED, 62, New 
Broad-street, London, E.C. 2. 5779 a 








for Westminster. Engineer's Drawing- 
. competent ay to CHECK DRAWINGS ; 
should be ¢  cepeenee’. 5 m Furnace and Gas Produce: 
ol Dpiv., plating position Mer ho to — apni: 
4ge, experience, salary req 
and Sake marfied or WF sinale. —Address, 5737, The 
Engineer Office. 5737 A 


WARE oe Mok Er sO 


Permanent a for experienced men 
ave rio Giet -—Particulars. of age, experience 


aa” andar f Drsush toman. AITHWAITE 
and Crown Bridge Works, eon | 
A 


a IMMEDIATELY, an Experienced LADY 

Se ae stating age, experience, and 

salary required Mr, W..G,. ADAM, Tar and 
Ammonia Products % Works, Beckton, E. 16. P1334 a 








tiom e and Struct 
a ie ail "partleulars of = 
Box 3491, ¢/¢ 
ae ae, SWreet ant mar P1882 A 





=n = REQUIRED yw ith 
lence ing, ling, Re-heating, 
Glass. é . Fu to take 


out quan ‘ities, a wy &c., for estimating. State 

age and full particulars.—Address, 5683, The Engineer 

ee APRS 

Lar DRAUGHTSMAN “WANTED for 
Bt 

experience, ong wages required.— Address, S802, 

The Engineer Office. 5802 4 


EQUIRED for Large Factory, about ul Miles West 
ot sxopnes BOn AR 


a 3 4 

DRAUGHTSMAN, eccustomed + ~ 
Plant and Mil . and omye with Sireotu, hf 
briefly par. 


Design. 
pone Be of training and subsequent service with dates, 
Salary “iris ara ah week, according to qualifications. 














Enginerr: Office, : 5748 « 
RBINE DETAIL a DRADG HRM 
Pn be Ben ‘eliabie ar 


fal La ars and ea Mig soll 
an of axe ee “to by OF oer 
nigh RAGES ELECTRIC CO., Ltd., Willans 
man 5604 a 


* D th Wales Colliery Distri: ie 
Ww petent fete 63 iy ot, Cox 





OREMAN for Gene nee r. 

g Works. Must be well up in all the latest ine 
not_over 45. per annum - 
Address, 5717, The Engineer 0: 5717 a 





re ede Pa ad ERECTORs, 
Sas Stik ccpeinen a Coltere sot ere RS 

yw experience of Colliery Sareen Plant 

—State age, salary | and refi teaiedis a 
NOBTONS (Tividale). Lid. Ti 6713 a 


POneguine, Press al First-class Ma 
dl 
"piso7, Piao? 


D for Works in Nort) 
Wee ne re sage 
4 














Ware. Two opaace. ane for Machine 
Shop, high 
must be keen, — oy and well up in lates: 
practice, able art inf formation 


jae 

fisciphine . the 5 rapect tate for 
pline a ve age, 
exee tive depart . Bee re 












 Aatiotont Foremanship ematiy 
R. d BR, 


Lim E the § SER ofa F N 
» Take FE of their Fitting and 

Shee. A aving ex n Fitting and 

Krecting Crane Structures and Machinery pre- 

ferred ,— apr Pee oy ty stating expe- 


rienoe and salary required, to Waterside Works, 
Ipewich. 8787 a 


ge WANTED; Good Génera! 
ex aes "Food, oF Confectionery Ry yea 
rite, ** Pf, ne c/o Street’s, $0, Corablll, Hes. 3. 


aN 

UTDOOR E Re, Ex sperlenead. Used to 

Erection of Sha Pe, &c. None but 

fi ass men capable oF Varrying out repairs on the 

job.— Reply, stating age, experience, reference. and 

salary required, to B. A. C., Westwood Works, Peter 
borough. 5796 A 


Pn Sey, RE: 














5682 a 
PPOINTMENT OPEN in Bast for ENGINEER 
with sound practical and experience in 
Reinforced Concrete bet mo gp must be capable 
of designing and supervising all usual buildings ; 
about 30 yeafs of age ea ne — Address full _ 
tieulars of experience, &c., gi 
5686 A 





panied b 
of vevent Wate, ent be dabdived Wa-ane seb later than 
Saturday, 26th Junt. The appointment will be —_ 
i to _the ig ar es of the ee Aet and 
th 


By Order. 
ALICK G. ener 


“ Gymedale,’’ Waterloo-road, Epsom, 
June 17th, 1920. 5789 





Clerk. 





London County Council. 
APPLICATIO hy Pas ee for the ‘undér- 
men TECHSICA ASSIST: WT. 
o Branch. <300 © : Frat yan HaibE tr eb 


a year 6" 2400 ; year, together wi te. 
porary additions of at present rem 
£200 @ ent. Age not less than 30 4” ghd ‘not 


re than 42 
(2) TECHNICAL ASSISTANT, Grade H., Elec- 
tries! Branch. Selary £250 a year, rising 
by £12 1m. to £300 a-year, together with 
temporary additions of at présent from £170 
ad £180 4 year. Age not less than 60 - 


than 


(3) TECH CAL AagBTANE, food net 


Hsing by £12 10s. to £250 2 er 

with ay 'st wt ndditions of at present from 

£160 to £170 a year. ; mad not fess than 25 

Applicants for either of the atte ft Teetnical 

‘or either posi ‘ons 0} ica! 

avebants in the El Hat 4 pote Sere e had 

experience in the Prepara Specifi- 

cations for Electric Power Seattore. me stations, 

Power Distribution, &c. Applicants for position 

of Technical Assistant in the Pertuacent fay Branch 

should be competent ughtsmen, and have had 

experience in the Manufacture and Design of Special 
Track work. 

Applications must be on the appropriate official 
form, which specifies the conditions upon which the 
appointment will be held. Forms may be obtained 
from the Clerk of the Council, County Halli, Spring 
Gardens, 8.W.1, and mu be returned to the 
County Hall not fater than 4 p.m. on 2nd July, 1220, 
An addressed foolscay envelope, bearing 24. stamp. 
must be sent with the request for a form of applica- 


tion. 
JAMES BIRD, 
5744 Clerk of the London County Council. 





idland Great Western mm Railway 


OF 
An ASSISTANT P ENGINE is is {QUIRED by the 
Midland Great Western Rai Railway Ireland Company. 
Salary £450 per annum and war bonus 

Candidates, who are fu fy ‘qualified civil engineers 
and have had considerable experience e civil 
engineering staff of a railway, subsequent to the com- 
pletion of their pupilage, Should apply by letter, 
addressed to the Secretary. A ag ape of I. Co., 
Broadstone Station, Dublin. as toe reach him not 
later than Saturday, 26th ‘rane Pinstant. and giving 
details of age, qualifications, 7-4 experience. 





HAY, 
scretary. 
Broadstone Station, Dublin, 
15th June, 1920, 5783 
Sudan Survey De rtment. 
Fuily qualified EYOR, with special 


ric of Contoured and Lavelling. RE- 
Q o D for Preparing Tnvigation Schemes in the 
Sudan, 

Salary offered up to £E50 per ménsem, with usual 
travelling allowances when actually at work in the 
field. Free passage out and home on final termina 
‘tion of contract, which would be for two a 

Anplications to. be. sent. to. Sir asa L.. WEBB, 

— Anne’s Cham oatway, West- 
minster, “sv. 1. Euvelope to ee auated ** Sur- 
yeyor.’ 6643 








A VACANCY OCCURS. th Established Pubic 
Works Contractor for es STUDEN' 
desirous of obtai -~ who 


su rouse. — Address, i Fake TA Ein Oe 


UYER, Must have Experience in — r 
Machined ao Motor Car De! RE. 
tor Ph ron in. “Bouin of 


ea AGA 
Ceres —— 


Sin ee cats 


salary mquired. 840 6401, 


er * with ee 

Aa BS meer oy and & th conic 
— Soret eee es 
of ceetimentale, Sie, 170. he Bngincer OMe 03 Bh A 











Engiand ; 
—Write, sivine 
and 


















proumex MANAGER ANTED. Bole of 
Department nay with Engineeri - 
t. 36 tons cast per 
week. Experience in MM. iTwam and 
Cas ‘essential. ¢ 
financial interest to can ble of introducing 





yp-to-dete foanday Desatite, veance 
Address, Tt nzineer Office m= | 

ARGE FIRM in Manchester REQ TIVE 
L MAN to Develep of. oy 
ianufactured Article, 


neering; & nd compateoton applicant 

must have wide Write 
stating ae —— — ge, 4 Box 4620, 
Browne’ vertising Offices, atten, 
iaueanster, b6rT9 A 





b  facraae MANAGEMENT, —A VACANCY OCCUR 
b ‘hl vated Lag ak k. fill RESPON, 
t ieee Ty ifi oO a 

38:3 LE POStT EXC] 1 educated, 

up- Malate Seckuboat, teeny used to exercising 
executive control over ‘umbers of work; Bre Z 
firs nce of Machine rection 
Shep. Work in wi ine Prac- 
tice coon 


irllendooe f in 

ctpetican: and siny Mannie — era s| @ 

Engineer Office. 5783-4 
‘ide ce 








A TOOT, 
M ing Company WV 
to_ Design _& cae 
works ; must appt 
sueh i 

one 

poid sem inn ane 
pay aeapertred am The e bnsinet 














Product 
employed: oe 


hgald tate. fa ! 
sev and salary.) 








WANTED. JUNIOR DRAUGHTSMAN. Give Full 

particulars. education and training, age and 

salary required.—Addreas, 6762, The wees wee 
A 





RAUGHTSMAN, Ww. idfand 
a tthe and Cnatraetiona Works for 7 4 Ro 
uantities from a age lk porpcess sad 
steel lists fi bag f= warking tote draw- 
ings for shops. If able to ‘o dasign, recommendation.— 
Address; with  futl, 4, fot Berreoe ence, salary, 
5689 The Engi beso a 





Sy ERECTOR REQUIRED for Erecting 
Tanks, Stills, Pipes, Pumps, and General 
Eagiaee capable of avg | control of labour 


tdoors. —Address, 5784, Engineer Office. 
6784 a 





A CLERK a Mea Seats al 
t of London to 
dealing with Stores and Smail M fine Paris and to 





| D*2eRFRMS JON, REQUIRED by by. — 


mating and preparing schemes for heating and ventitet. 
ing work, State experience in detail and salary 
aired.—Address, P1369. The Engineer 0: 
PiS69 a 


PP Ae RS ie tg % DRAUSS : 
WANTED 


and Wagon rr reve ea sthind ape Sc 

| Seow rte MOUTH oF 
Kilmarnock. 

pare reese 








ts for 


also TAIL Structural 
sino DertAt only gaverienced men peed a 
Engineer Office 


Address. 4874, The 





| Dor etort Plants ud. St in = inater Bice 


experience, age, an coquized.—“édirum. 5782, 
The Engineer Office. 5782 a 





Boxers REQUIRED, with Experience in 
Rice and Sugar Milling Machinery. State te 
experience, ane salary required.— Address, —_ ‘he 





Engineer 
RAUGHTSMEN,. SENIOR. REQUIRED... th 
sound mechanical, aaa 4 a x 4 ~ 
orks expe preiecett ig = salary 


required to in Box 3 1211, Witting’, 125, Strand, he - 


UGHTSM AN Aste, s a, Young Man, 

D** «4 | sonal gg one ohne with Ere. 
wer 

pa (for taltable petit 5) *£F mK a 

ience, salary req to Be | HONS, 

WESTGARTH and ©0., L¢d., Md rough, 5707 A 


PsUG TAN WA Experience 
in M Tool nat vie bk oF wr permagent 
position for suitable m@i:. @tate age, salary required 
and expérientt.++Addrems, 6761, The Engineer 
5761 & 

Sent First-class Saperiense. 

tte “or work of a similar cheat | 

ving details. 











oie on. of Pe Liste, + 
S oct ta for. tor = eal peat woes write to apo 
artment, ” "New reCHICAL. Londen, Xs ‘, 





LERK REQUIRED for Buying apni vd in 
Motor Works, Must be thoroughly. e i 
priee records and 





in keeping 7 bi - 
nts - | Uenienish Adare, 5691, sant tae Simginess 
ee ISTANT for Electtic Grane 
Pao in Manchester district. licante must 
on able to deal wii Pechnleal and 
and full < felis on ge 
5765, The pee A Office. Diener, 5765 A 








STIMATORS REQUIRED in ans 0 Pre 
E ferably with amme 4 








tone stallations. < sedoe 
~ y required, 5658 iS, the Pa Engineer Ofte Offiee, ” 
= or K 
‘ i thoreu 600 
ss au its : t 
eames take conto e 
1 State 
ate ae CAF. app oh is, 
aalary. cgporience, A 





SITUATIONS WANTED 


INISTRATIVE POSITION 2 a 
AP aieal Ee Engineer (85), such Assistant 


Manager, Production Raginecr — 


raugh A ¢., where initiative, tact 
cs ity at esssisttale, Keen worker, having =i 


are 
exceptional works, D.O., and co’ 
Address, 





Pissz, The Engineer Office. 
DVERTISER is DESIROUS of CONTEACTING 
for ERECTION of any description of CON- 
STRUCTIONAL STEEL WORK. Extensive expe- 
rience in the erection of oil storage sont gasholders, 


wi &c. ‘Will supply own tackle if mepegeery mt 
erie 9 1292, The Engineer Office. 9 


TANT WORKS MANAGER with a Leading 
= women & ‘ery koa. oe Works or Shop 











of 
ened by “eter. + required. —“Addrem 9100, 





te] ppubcrmcas una LEADING DE DRAUGHTSMEN RE- 
QUIRED * 

ign, st epee Dynamos poe ee 

uae nae ae and bo 
falar. regured to N 


Checker. 








full par 


* State ‘salary 7 fu 
shiele# —Address, 6668, The Engineer Office. 5568 4 





Bomes,2 Tiennicaring Rosine Engimeers, Used to. “4 
—— “ian at ora 


ee ics Ss me 
ton- 
terOvMEN salary 280 mh 
Saoleor Of... 


Continued on page or 
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Recent Changes of Ideas Concerning 
Heat Engineering. 


No. IIL.* (conclusion). 
By Professor MIDDLETON SMITH, M.S8c., and 
A. G. WARREN, B.Sc. 

Heat Diagrams.—The use of charts and diagrams 
to illustrate and to work out thermodynamic problems 
and cycles has of recent years been greatly extended. 
For a long time, beyond mere graphs, such as those 
connecting pressure and temperature, the only chart 
extensively used was the 0 9 chart. On this diagram 








water-stufi-—supposed. incompressible in the liquid 
state at practical temperatures—lies in the fact that 
for an incompressible liquid there is only one liquid 
line, but for a compressible liquid there is a different 
liquid line for every pressure. The entropy of a 
compressible liquid depends not only on its tem- 
perature but also on its pressure. It is usual to 
reckon the entropy zero for a liquid at 0 deg. Cent. 
under its saturation vapour pressure at that tempera- 
ture. The point A—Fig. 2—represents CO, under 
its vapour pressure at 0 deg. Cent.—503 lb. per square 
inch, If its pressure be increased isothermally to 
1000 Ib. per square inch, heat. is rejected and the 
entropy becomes negative. Heating at constant 





assist in its specification or for any particular problem. 
Those mentioned above are the most important. 
The thermodynamic potential at constant velume— 
Gibb’s function—has recently been introduced, and 
it is possible that a use may be found for the thermo- 
dynamic potential at constant pressure. By taking 
any two of these functions as co-ordinates, the changes 
of state of a substance can be shown more or less 
completely on a chart. 
For a long time the P V and 6 9 diagrams were the 
only ones in general use, Since the introduction of 
the I » diagram, a large amount of energy has been 
spent on plotting charts with any two of the functions 
as co-ordinates, often without regard to any possible 
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FIG. 1—0 9 CHART FOR WATER-STUFF 


isothermals and isentropics are lines parallel to the 
axes. Other lines are shown, such as lines of constant 
dryness, constant volume, &c. The diagram is now 
so well known that detailed explanation is unneces- 
sary. Fig. 1 shows in a diagrammatic way the general 
features of the chart. 

Problems were solved by means of formulz, more 
or less accurate, the 6 9 chart assisting the imagina- 
tion in presenting the heat processes in a graphical 
manner, and providing a means of calculation when 
great accuracy was not required. The development 
which has taken place in late years in lines of thought, 
besides in the actual acquisition of facts, is an en- 
couraging sign. Inaccurate formule, long retained 
for the purpose of involved calculations in examina- 
tions, have disappeared. Reliable diagrams have 
replaced them, and problems of much greater com- 
plexity are solved with comparative ease. Tables 
have been calculated for use when greater refinement 
is required than the diagram can afford. 

It is doubtful, except in the case of steam, whether 
the properties of vapours are known with sufficient 
accuracy to render tables more reliable than diagrams. 
The diagrams have the great advantage that it is 
possible to present suggested processes upon them 
in @ very graphic manner, enabling them to be under- 
stood and seen, instead of being clothed in a maze of 
abstract mathematics. This is illustrated very well 
by the case of the Rankine cycle, as shown on the 
8 chart, as compared with the usual examination 
formula which represents it. 


THE 69 CHART FoR CarBon D1oxiID¥E. 


Students are usually taught the 6» chart in con- 
nection with steam, and not infrequently the 00 
chart for CO, is suddenly sprung upon them later. 
The marked points of difference in the two charts 
are then often a matter of considerable difficulty to 
them. These points of difference are_worth con- 
sidering. be i 

In Fig. 1 AB represents the process of heating 
water, supposed-incompressible, at any pressure. 
The line is concave upon the upper side, because as 
the temperature rises the entropy, added per degree 
Centigrade rise of temperature, becomes less, being 
8/0, and s only increasing slightly—s is the specific 
heat of the liquid. Were the line A B continued, it 
would be found that as the critical point was approached, 
the specific heat increased considerably, and the line 
A B would curve over to the right, finally joining the 
curve C D at the critical point. CO, is only used by 
engineers at temperatures near the critical point, and 
rise of temperature is accompanied by a considerable 
rise in specific heat.. The line A B is therefore curved 
as shown in Fig. 2. ° In this figure heating is supposed 
to take place under the saturation vapour pressure, 
Thejline A B joins the saturated vapour line C.D at 
the critical point X. The important difference 
between the chart for CO,—a compressible liquid-—and 


* No. II. appeared June 1 Ith. 











FIG. 2—0 9 


| pressure, say, 1000 1b. per square inch, is represented 


by a line such as K F, the curve joining the line A B 
at the point where evaporation is just about to com- 
mence. Further heating results in evaporation, to 
be succeeded later by superheating, and the portion 
F H J of the curve resembles that for steam. 

For a pressure greater than the critical pressure, 
only one homogeneous state can exist, and constant 
— heating is represented by @ curve, such as 
L . 

The New Diagrams.—While Callendar provided 
the more accurate values of the properties of steam, 
to Mollier is due the praise for introducing an easy 
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CHART FOR CARSON DI-OXiDE 


usefulness that might be served. Some of the dia- 
grams are useful for practical purposes, and we agree 
with Perry that if the student can devote the neces- 
sary time to plotting them, all such diagrams have 
an educational value. But some of them are of much 
more than purely academic interest. They enable 
us to represent very graphically the cycles in prac- 
tical use and to obtain results sufficiently accurate for 
practical purposes with @ minimum of labour 

There are many engineering problems in which 
extreme accuracy is not required, and for the expe- 
ditious solution of which certain graphical charts may 


| be used instead of the tables of properties. It has 
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FIG. 8—I 9 CHART FOR STEAM 


method of making use of them. We might almost say 
that Mollier introduced a new method of making cal- 
culations in heat engineerng. When a substance is 
in any particular state, the following functions of the 
state are of particular importance. To them we have 
given the symbols and units which we think most 
suitable, viz.:—(a) The pressure, P lbs. per square 
foot or p lbs. per square inch ; (b) the temperature, 
6 in absolute units ; (c) the volume, V in cubic feet ; 
(d) the internal energy, E in pounds-calories ; (e) 
the holotherm, Iin pounds-calories ; and (f) entropy, 
g in ranks. Of course, one may devise an indefinite 
number of functions of the state of a substance to 


been suggested by at Jeast one writer on thermo- 
dynamics—Goodenough, in ‘‘The Properties of 
Steam and Ammonia,’ Jcehn Wiley, 1915—* that 
the value of such graphical aids is generally over- 
estimated,” and that ‘“ most problems can be worked 
from the tables with the expenditure of very little 
more time and effort and with much greater accuracy.” 

The writers are unable to estimate the relative 
value of the tables and diagrams to designers in 
engineering drawing-offices—about the only practical 
men who use either—but. they do again emphasise 
the value of the diagrams in teaching students the 
principles of heat engineering. In any case, the 
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possibility of mistakes in calculation is greatly 
diminished by the use of these diagrams, which can 
always be used for checking purposes. 





geration problems. The abscisse are values of the 
entropy, the ordinates values of the holotherm. 
The diagram is thus useful for the solution of problems 
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Mollier D-agrams.—The two diagrams introduced 
by Mollier are the I 9 chart and the PI chart. Of | 
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involving isentropic changes or processes of constant 
holotherm. 
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FIG. 5—I 9 CHART FOR CARBON DI-OXIDE 


these two, the former is the more important. It is 
especially suited for dealing with turbine and refri- 


Ee 


Fig. 3 shows the diagram for steam with rectangular 
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values met with in practice. The boundary ling 
representing saturated: steam, divides the diagram 
into two regions—wet and superheated. Lines of 
constant pressure traverse these regions. While the 
steam is wet, the constant pressure lines are straight, 
for increase of entropy bears a constant ratio to the 
increase of holotherm. On passing the boundary 
line, the constant-pressure lines become curved, 
without any abrupt change in direction. The wet 
region is again divided by lines of constant dryness 
and the superheated region by lines of constant 
tem ure. 

‘All of‘the diagrams show, in a more or less con. 
venient way, the change of state of the substance 
during expansion or compression, but each diagram 
has a particular use. On the PV diagram, areas 
represent quantities of work; on the 69 diagram, 
areas represent quantities of heat; on the Io dia. 
gram, the change of holotherm is represented by the 
vertical length of a line. For the particular quantity 
for which it is used, it therefore possesses the advan. 
tage of simplicity. 

In order to connect this with the diagram for CO,, 
Fig. 4 is drawn. It shows, roughly to scale, the I > 
diagram for water-stuff over the whole range up to 
the critical point. The portion enclosed within the 
rectangle AB ED is Fig. 3 to a smaller scale—the 
practical range for which water-stuff is used. Fig. 5 
shows the full diagram for CO,, using rectangular 
co-ordinates. It will be seen at once that this is very 
similar to the complete diagram—Fig. 4—for water- 
stuff. In this form the diagram is very much com- 
pressed and is quite unsuitable for accurate measure- 
ment. In order to render measurement easier, it 
is usual to plot the diagram with skew co-ordinates, 
the skew axes being inclined at a small angle—in 
Fig. 6 the angle is tan"! 0. 25. 

The use of this diagram is clearly illustrated in 
Appendix II. of the Institution of Mechanical Engi- 
neers’ Refrigeration Research Report, October, 1914. 

Molliers PTI diagram, although it is not of such 
| practical use as the I chart, finds some favour 
amongst. engineers, as it is plotted on a pressure 
| base. Isentropic lines are not straight, but iso. 
| thermals and lines of constant volume are straight. 
The real value of the diagram is that it graphically 
represents the properties of steam. It is not of par- 
ticular use in representing a thermodynamic process. 
A sketch diagram is shown in Fig. 7. A modification 
of Mollier’s PI diagram is published by Callendar 
in his steam tables, He has plotted the logarithms 
of the pressures instead of the pressures themselves as 
abscisse. The effect is to give a practically uniform 
accuracy over the whole range, while making the 
diagram much more compact. Lines of constant 
volume and lines of constant temperature become 
slightly curved. 
| Other Heat Diagrams.—From what has been stated 
above, it is clear that any number of diagrams can 
be drawn by taking any two of the functions as co- 
ordinates. Those are most useful in which some 
standard can be set out by means of a straight 
| line.. All of the other functions can be plotted on 
| any heat diagram, the only limit being complication 
| of the chart. This simple fact does not seem to have 
| been recognised. For instance, for one particular 
diagram, one finds the extravagant claim: ‘‘ Hence 











-ordinates, The diagram is drawn for the usual | in addition to the values given by the Mollier chart, 
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FIG.6—I 9 CHART FOR CO; WITH SKEW CO-ORDINATES 
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FIG. 7—P 1 CHART FOR STEAM 
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this one gives volumes per pound, the internal heat 
of the water, and the temperature of evaporation, 
which greatly increases its field of application.’ 

Any heat di which is completely obtained by 
the plotting of all of the functions required, can be used 
for the investigation of any cycle, but of the numerous 
diagrams which it is possible to draw, only a few will 
have any real value. 

The Ellenwood Charts —In this I'V diagram the 
co-ordinates are holotherms and volumes. On it, 
all the usual quantities are plotted. It is applicable 
to the case of throttling or'to the rare case of a change 
of state at constant volume. It. possesses the dis- 
advantage that isentropics are curves. It is described 
and illustrated in at least two publications, viz., 
‘ Steam Charts,” by F. O, Ellenwood, and “ Elements 
of Heat Power Engineering,” by Hirshfield and 
Barnard. 

Another diagram, constructed by Ellenwood, gives 
the external work of formation of steam plotted 
against the volume. The practical value of the dia- 
gram is not apparent. 

The Energy Diagram for Gas.—In the “‘ Proceed- 
ings’ of the Institution of Mechanical Engineers, 
1911, page 171, Burstall explains the energy diagram 
for gas. He uses as co-ordinates, for this diagram, 
internal energy and pressures. Any indicator dia- 
gram can be transferred to the energy diagram by 
multiplying the volume on the indicator diagram by 
a factor which is a reciprocal of the charge weight. 
The purpose of the energy diagram is to show graphic- 
ally the changes in the internal energy of the gas. 
In the case of an isentropic ¢xpansion in a cylinder, 
the work done is at the expense of the internal energy. 
The latter, being a vertical ordinate of the diagram, 
is easily scaled off. 

The paper is of interest for the teacher and student 
of applied thermodynamics. A number of examples 
of standard cycles—Carnot, Stirling, Diesel, &c.—are 
worked out. 

More recently a paper—October, 1916—was read 
before the Institution of Mechanical Engineers. In 
it the late Lieut. F. Trevor Wilkins, M.Sc., showed 
the application of the gas energy diagram in obtain- 
ing the heat balance of a Diesel engine. 

Should engineers be called upon to make calcula- 
tions of velocities of gases, caused by isentropic 
expansions through frictionless nozzles, by the prac- 
tical development of the gas turbine, it will be neces- 
sary to construct an I » diagram for gas. 


THE INFLUENCE oF THEORY UPON PRACTICE. 


A good example of this is given by a study of th® 
changes in the cycle of the ordinary refrigerating 
plant. Modern plants differ from one another in the 
extent to which the compression is dry. As compared 
with those of some years ago, the modern plants also 
differ in the fact that the liquid is cooled before reach- 
ing the expansion valve. The effect of these differ- 
ences is studied, from the theoretical point of view, 
by Ewing, by means of the diagram in the Institution 
of Mechanical Engineers’ Report. By no other means 
is the gain in performance due to the cooling of the 
liquid so well shown or so easily worked out as it is 
by the aid of this diagram. One particular case 
given by Ewing is that of CO,, working between limits 
of 25 deg. and — 10 deg. Cent. When no cooling of 
the liquid takes place before it reaches the valve, 
the theoretical coefficient of performance is 4.39; 
when the liquid is cooled to 15 deg, Cent. before 
expansion, the theoretical coefficient of performance 
rises to 5.72—an improvement of about 30 per cent. 


Thus @ simple, theoretical investigation leads. to an |}. 


improvement which it is easy to effect in practice. 

Another point investigated by Ewing with refer- 
ence to its theoretical aspects, by aid of the same 
diagram, was the influence of superheated compres- 
sion. He considers it between the two limits: (a) 
when the working fluid is superheated through the 
whole range of compression, and (b) when the working 
fluid is just dry saturated at the end of compression. 
Over this range, for the above conditions, the theo- 
retical coefficient of performance does not vary by 
more than 4 per cent. One therefore concludes that, 
from a purely thermodynamic’ point. of view, and 
assuming adiabatic compression, the amount of 
superheat, if any, is of little importance. Other con- 
siderations, however, partly theoretical, suggest dry 
or almost dry compression. Theory indicates that 
the. greater the practical departure from isentropic 
compression, the smaller is the coefficient of perform- 
ance. In order to attain approximate isentropic 
working it is necessary to reduce the exchange of heat 
between the fluid and the cylinder walls. This, as 
has been shown by the experiments on cylinder con- 
densation, can only be attained if the ftuid is kept as 
dry as possible.. A certain amount of superheat. is 
also an indication that the fluid is not excessively 
wet. Excessive wetness reduces the coefficient of 
performance. This is well shown on the chart. 

From what has gone before it will beseen that during 
recent years a great advance. has been made in the 
practical application of thermodynamics to engineer- 
ing practice. The amount of research brought to a 
successful conclusion has not been great, but even 
during the war a, great deal of work was in progress, 
not only in Great Britain, but also in France and 
Germany. We may hope that our knowledge of the 
properties of gases and vapours may be considerably 
extended in the next few years. That more accurate 


data are needed is suggested by the report of the 
Refrigeration Research Committee, Institution of 
Mechanical Engineers. be 








Recent Progress in Thermo- 
Electricity.* 
By CARL BENEDICKS. 
On THE PHoRETIC Ex.ectrRoN THEORY. 


WHEN, five years ago, Sir J. J. Thomson delivered 
thé May Lecture at this Institute on the “‘ Conduc- 
tion of Electricity through Metals,” he followed the 
deductive method. The present author proceeded to 
a study of the same subject by the inductive method. 
The result of his researches is, in short, that the 
Magnus law is disproved and thermo currents are 
found to exist in homogeneous metals of the same 
order of magnitude as the currents in thermo- 
couples, discovered by Seebeck. The thermo-electric 
effect in question having been established, it was a 
logical necessity to deduce the existence of another 
effect the reverse of the former. It was found that 
this electric thermic effect has the additional interest 
of containing the well-known Thomson effect as a 
special case. 


DecrEASE oF Heat Conpuctiviry or A METAL ON 
IsoLATED SUBDIVISION. 


As an experimental starting point there was chosen 
the verification of the fact that the therma! conduc- 
tivity of a hete:ogeneous conductor is to a certain} 
extent due to Seebeck currents transporting heat by 
the Peltier effect. Now, if an analogous explanation 
is to hold good even for a homogeneous metal, then 
we must conclude that likewise the heat conduc- 
tivity of a solid metal must decrease if the metal is 
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divided up into isolated fibres parallel to the tempera- 
ture gradient. In order to ascertain this point, two 
conductors of the same metal were given exactly the 
same length and sectional area, and accordingly the 
same electrical conductivity. The first consisted of 
a bundle of 2700 pure copper wires coated with a 
very thin isolating layer, whilst the other consisted 
of a cylinder of pure copper foil, tightly wound so as 
to give good contact between the different layers. 
Tt was found in all experiments that the thermal 
conductivity of the divided up conductor—that is, 
the conductor consisting of copper wire—was from 
5 to 10 per cent. lower than that of the other con- 
ductor. 

On account of the very great experimental diffi- 
culties, no strictly quantitative measurements were 
attempted, but it was ascertained that the conclu- 
sions derived from the theory were well supported. 
The important conclusion was thus reached that it 
is possible by finally dividing up a metal into isolated 

to decrease its heat conductivity without 
impairing its electric conductivity. This fact tends 
to confirm the hypothesis that a part of the thermal 
conductivity of metals is due to internal local thermo- 
currents conveying heat by the Thomson effect. 


Dmect Exprrm™ents: Der.ections mn A MAGNETI 
FYrevp. : 
So far only indirect proof of the existence of thermo- 
* Institute of Metals. May Lecture, delivered June 10th. 





currents in ho 6ous metals of variable tempera- 
ture had been obtained. The following experiments 
were therefore made to obtain direct proofs. 

Suppose a thin vertical metal plate of rectangular 
form to be heated on the right-hand half of the upper 
edge and cooled on the right-hand half of the lower 
edge. The temperature fall in the plate will not be 
symmetrical along the middie line, and, according 
to the fundamental hypothesis, the correctness of 
which is to be ascertained, a closed current might be 
expected to také place in the plate in one direction or 
the other, and if the plate be suspended in a horizontal 
magnetic field parallel to its plane, then torsion of 
the plate should ensue. Fig. 1 represents two such 
plates fastened to a thin giass rod which carries a 
mirror at its lower end, the whole being supported 
by a silica fibre. Heating is effected on the upper or 
lower end by means of two short nichrome wires, as 
shown in the sketch. Observations taken in the field 
of an electro-magnet, first in one direction and then 
in the other, showed consistent deviation and gave 
evidence of the remarkable parallelism between the 
new thermo-electric effect and the Thomson effect. 

The torsion moments observed were so considerable 
that a thermo-electrie motor based on this principle 
was constructed. It is shown in Fig. 2. The light 
wheel is made of thin electrolytic copper. On the 
upper or the lower ring being heated, the wings 
al, a2, &c., become the seat of insymmetrical heat 
currents, and the resulting thermo-currents cause 4 
continual rotation as long as heat is applied. 


Drrect EXPERIMENTS WITH A GALVANOMETER. 


Galvanometer experiments were made to confirm 
these results, an annealed platinum wire being used. 
Constant deviations on the galvanometer were ob- 























“The Encincer” 


Swain Se 


FIG. 2—A THERMO-ELECTRIC MOTOR 


tained, but they were very slight, and in order to 
increase the electromotive forces, it became necessary 
to augment the thermal insymmetry of the wire. 
To do this, it is only necessary to provide a very 
narrow local contraction. of the conductor. On 
heating one end of the wire and cooling the other, a 
very sudden temperature change occurs at the con- 
traction. This “strangle principle,” as it is called, is 
very simply effected by cutting the wires at the 
middle and crossing the ends at right angles. Such a 
thermo - electric strangle - cross of tungsten wire, 
0.2 mm. in diameter, gave when one wire was heated 
to about 900 deg. Cent. an E.M.F. which amounted 
to 19 millivolts at least. 


Ture THERMO-ELECTRIC Errect rin Liqguip MERcURY. 


It appeared to the author that it would never be 
possible to give convincing proof of the existence of 
thermo-currents in a metallic substance as a function 
merely of the temperature distribution, unless they 
could also be shown in a@ liquid metal to which the 
ordinary objections as to inhomogeneity or internal 
stresses did not exist. For this reason considerable 
work was devoted to the study of the behaviour of 
mercury. The experiments were made with a delicate 
plane vessel made of cover glasses and covered with 
@ thin layer of mercury, which could be suspended in 
the field of an electro-magnet. On heating locally, 
very plain deviations were obtained, and the harmony 
between the homogeneous thermo-electric effect in 
mercury and its Thomson coefficient was established. 
In the summer of 1919 it was decided to attempt to 
show these thermo-electric effects in mercury by use 
of a galvanometer. The essential point was the pre- 
paration of suitable strangle cylinders that gave a 
sufficiently sharp temperature gradient. This diffi- 
culty having been overcome, consistent observations 
were made, and it was found that the thermo-electric 
effect was in all cases proportional to the third power 
of the temperature gradient. 

As a result of these investigations, it may new be 








Abstract. 


said positively that heat current causes electric 
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current, and conversely that electric current causes 


heat current. 


THE HomoGEeNeous ELectro-THERMIC EFFECT. 


Just as the Peltier effect is the reverse of the 
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The Development of Locomotive 
Valve Gear. 


No. I. 
By JAMES DUNLOP. 


Seebeck effect, it might be expected that there would 
exist the homogeneous electro-thermic effect the 
reverse of the homogeneous thermo-electric effect. 
It was inferred that if an electric current were sent | It is a remarkable coincidence that the first loco- 
through a strangle-cross or cylinder, there would be motive and the first marine engine in which the valves 
a@ temperature difference between the metal on the | were operated by rotating parts attached to their 
two sides of the strangle point proportional to the | crank shafts were both built in the year 1811. The 
current intensity. Experiments made with solid | marine engine is illustrated by Fig. 1. It was built by 
metal proved this conclusion to be entirely correct.| John Robertson, of Glasgow, for the steamship 
These tests with solid metals were confirmed by Comet—the first steamship to operate with commercial 
experiments with mercury. It was found on close | success inthis country. 

investigation of the effects—(a) that the coefficient | The engine had a double-acting cylinder supported 











of the homogeneous electro-thermic effect increases 
considerably with increasing temperature; (b) that 


the effect is proportional to the current density ; 


(c) that the effect is proportional to the length of the 


strangulated portion ; and (d) that in the homogene- 
ous electro-thermic effect for any given metal, the 
temperature difference is proportional to the differ- 
ence of potential. 


Frnat RemMARKs. 


It appears to the author that the homogeneous 
electro-thermic effect may already have, or may later 
come to have, a certain practical interest in metal- 
lography on account of its extreme sensitiveness to 
local changes or inhomogeneities of metals. Further- 
more, the new results must be of interest in connéc- 
tion with the so-called galvano-magnetic and thermo- 














on a stool above the crank shaft, and in the general 
arrangement'of its parts constituted what later became 
| known as a side lever type of engine. The cylinder 
| was provided with a slide valve of the short box type 
| invented by Matthew Murray, of the firm of Fenton, 
| Murray and Jackson, of Leeds, in 1802. Like all 
| slide valves used at that period, the valve of the 
Comet’s engine had about one-sixteenth of an inch 
lap on its outer edges. This was merely a precaution 
to ensure that no steam could pass direct to the 
exhaust port when either of the steam ports were 
opened at the commencement of a stroke. It had 
nothing to do with the functions of “ lap and lead” 
as now generally understood; in fact, the engine 
worked without lead. The valve was operated by an 
excentric loosely fitted on the crank shaft, but caused 





' to"\revolve with that shaft by a quadrant block pinned | 
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had two paddle shafts, one forward and one abaft the 
engine, and consequently four paddle-wheels. The 
paddle shafts were geared to the engine crank shaft, 
to which also a Watt pendulum governor was geared, 
For clearness of illustration these latter details have 
been omitted from the drawing of the engine. 

The locomotive is illustrated in.Fig. 2. It was built 
by the firm of Fenton, Murray and Jackson, of Leeds, 
for the operation of the Blenkinsop patent rack rail. 
way laid between Middleton Colliery and the city of 
Leeds. The boiler had a cast iron shell with a circular 
straight-through wrought iron flue and a wrought iron 
chimney. It was fixed to a timber carriage supported 
on four carrying wheels and was provided witha spring- 
loaded safety valve at each end. The two vertical 
cylinders were double-acting and were placed on top 
of the boiler, with more than half their length immersed 
in its steam space. The pistons were connected to 
separate crank shafts by return connecting-rods 
passing downward on both sides of the boiler. A spur 
pinion on each crank shaft geared with a spur wheel 
on the rack pinion shaft, the meshing of the gears 
being such that ‘the cranks reached their top and 
bottom centres at 90 deg. intervals. By this means the 
pistons were constrained to move in the same manner 
as if they were connected to cranks placed at right 
angles to each other on one crank shaft. 

* |The cylinders were provided with four-way steam 
distribution cocks and straightway steam regulating 
cocks exactly as fitted by Richard Trevithick to all 
his locomotives. This circumstance has caused much 
speculation”as to why a firm, one of whose members 
was the inventor of the best form of slide valve, should 
discard that valve in favour of the four-way cock, 
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FIG. i—JOHN ROBERTSON MARINE ENGINE 


magnetic effects, where an intimate connection | 
between electricity and heat has been for a long time 
past known to exist. We know, ever since the 
admirable work of Joule, that there is a homogeneous | 
electro-thermic effect, the one named after him. We | 
may now ask, Does there not exist a thermo-electric 
effect of the second order, the reverse of Joule’s 
effect ? To the author it seems extremely probable 
that such an effect occurs, and it is left to the future 
to discover it. As to its nature, it would be the thermal 
generation of alternating current or of pulsating 
direct current of the same frequency as that of the 
a toms. 

In conclusion, the author would like to cite the 
£ ollowing words of Seneca: ‘‘ Nature does not reveal 
her secrets all at once. We believe we are initiated 
whilst we are still dwelling in the vestibule. Her 
secrets are not unveiled without discrimination to 
anyone, but are safeguarded in the inner sanctuary. 
Our age comes into possession of some secrets ; the 
age following ours, of others. Our 
have done much excellent work, yet nothing is 
complete. Much work still remains to be done, and 
will ever so remain, and no man born thousands of 
years hence will be excluded from the opportunity of 
still adding something.” 








THE Greek merchant fleet, which was reduced during 
the war from 900,000 tons to 200,000 tons, has grown again 
to nearly 600,000 tons, and by the end of 1920 is expected 
to reach its pre-war figure. Private shipbuilders have 
been buying old and new boats in Holland and England, 
and have been building a few small craft, 










































































Swain Se “THe Exoineen” 


on the shaft and making contact with a corresponding 
quadrant block cast on the side of the excentric. The 
excentric rod had a gap or gab that engaged with a 
pin at the end of a lever fixed on the rocking shaft, by 
which the valve was operated through another lever 
linked to its spindle. A handle formed at the 
extremity of the excentric rod was provided so that 
the rod could be disengaged from the lever when 
desired. Alongside the lever operated by the excen- 
tric rod a hand lever was fixed on the rocking shaft 
so that the valve might be moved by hand to start 
the engine in whichever direction it was desired to 
revolve. Any movement of the valve by hand, 
causing the crank shaft to revolve in an opposite 
direction to that.in which it had previously been 
revolving, resulted in the quadrant block fixed on the 
crank shaft being moved out of contact with one side 
of the quadrant block formed on the excentric and 
eventually making contact with the other side of that 
block. 

In effect, the excentric remained stationary during 
the process of reversing and finally occupied a position 
180 deg. away from the position it had previously 
occupied. Both positions were at right angles to the 
direction of the excentric rod’s motion, a setting now 
generally understood as “‘ without vance.” 

The crank of the engine is hidden by the stool upon 
which the cylinder is supported, but its position in 
relation to the quadrant block fixed on the crank shaft 
may be recognised from the position of the short part 
of the connecting-rod exposed at the underside of the 
engine frame. The engine worked with a condenser 
and air pump, the latter being driven from the side 
levers as indicated in the illustration. The position 
of the fly-wheel is explained by the fact that the Comet 
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FIG, 2—BLENKINSOP RACK LOCOMOTIVE—FENTON, MURRAY, AND JACKSON 


Such speculation has omitted to take into account the 
| probability that Richard Trevithick dominated the 
| construction of the engine by his patent of 1802, 
_which states: ‘‘ It is also to be noticed, that we do 
| occasionally, or in certain cases, make the periphery of 

the wheels uneven, by projecting heads of nails or 

bolts, or cross grooves, or fittings to railroads when 
| required.” 
To operate the steam distribution cocks a cam was 
‘fixed on each crank shaft at right angles to the 
| cranks, the cam on one crank shaft being placed in 
advance of the crank, while that on the other crank 
shaft was placed behind the erank. This arrange- 
ment was necessary owing to the rods being led for- 
ward and backward from the box frames surrounding 
the cams. The box frames were provided with internal 
projections with which the cams, in the course of their 
revolutions, made contact and produced an inter- 
mittent reciprocating movement of the frames. 
This movement was transmitted to the distribution 
cock levers through vertical levers fulerumed on the 
ends of the boiler and connected by rods as shown. 
The whole arrangement was a mechanical equivalent 
for the pi -rod arm or plug rod and tappet levers 
of the ithick locomotives, and was only tolerable 
on account of the simplicity of its reversing action. 
As in the Trevithick engines, the closing of the exhaust 
and the opening to steam were both accomplished 
before the cranks reached their top or bottom centres, 
and each crank shaft alternately had to“drive its 
neighbour against the full pressure of the steam during 
the last sixteenth or more of its stroke in either direc- 
t on 
If}the drawing is closely examined it may be noted 








that the front cylinder parts are in the position for 
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running the engine backward and the hind cylinder 
rts are in the position for running it forward. This 

indicates the simple process of reversing, viz., moving 

one or other of the box frames and its attached 

by hand in anticipation of the movement produced 

by its cam, 

This gear was known as “the square,box and 
tumbler ’’. gear and was copied and used by George 
Stephenson, theenginewright, of Killingworth Colliery, 
in all the locomotives built for that colliery up to the 
year 1824. The first locomotive, built in 1814, was 
an almost complete vopy of that just described. It 
differed only in the facts that the carrying wheels 
were geared to the crank shafts to act as adhesion 
driving wheels; no rack pinion was needed on the 
centre shaft and was used only to maintain the 
angular relation.of the cranks; the bgjler shell was 
made of wrought iron and slide valves were used 
instead of four-way cocks. It did not prove a success. 
Mr. Nicholas Wood, the general manager of the 
colliery, in his “ Treatise on Railroads,” 1825, refers 
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FIG. 3--IMPROVED TUMBLER 


to its action as follows :—‘‘ The communication of the 
pressure upon the piston through the means of the 
crank to the cog-wheels produced great noise, and, in 


cylinder alternately propelling or becoming propelled | 
| 


i 


by the other, as the pressure of the one upon the 
wheels became greater or less than the pressure of the 


| 
| 








of steam ferry boats plying on the river Tay, and was 
designed to permit of the engines being controlled 
from the deck mechanically instead of by messages 
transmitted by voice to the engineer. This result 
was attained by prolonging the rod on which the sup- 
porting roller under the excentric was fixed. 

The excentric was fixed at right angles to the 
crank, and consequently when one or other of the gabs 
formed on the excentric rod was engaged with its 
corresponding roller at the end of the double-armed 
lever, that lever was subjected to a certain amount of 
linear advance corresponding to the angle through 
which the excentric rod moved from its middle posi- 
tion to effect engagement, With long excentric rods 
and small angular movements the linear advance 
could be totally used as ‘lead,’ but with short 
excentric rods and larger angles of engagement the 
linear advance was such that “‘ lap and lead ”’ had to 
be provided for. It is thus seen that lap on a slide 


on each crank shaft opposite each crank and connected 
to the bottom end of the vertical lever. Each dis- 
tribution coek was provided with a dotible pin lever, 
in which the pins were placed at right angles. The rods 
from the tops of the vertical levers had each a single 
gab formei on them, and by engaging this gab with 
one or other of the pins on the cock lever the engine 
was caused to run forward or back.as desired. 

It. will be understood. that.‘! opposite the crank ”’ 
in this engine corresponds to “‘ at right angles to-the 
crank ” in @ horizontal:cylinder engine, and that as a 
whole the gear is a combination of the géars shown in 
Figs. 1 and 4, using the gab rod and hand setting of 
Fig. 1 along with the fixed excentric of Fig. 4. 

In the meantime the locomotives at Killingworth 
Colliery had. been fitted with coupling-rods, and Mr. 
Wood, the general manager, had been conducting 
tests on them to prove their hauling powers and to 
elicit other information indicating the directions in 





valve was a matter forced upon the attention of the 
designer, and not the device of some more than usually 





FIG. 4—CARMICHAEL GEAR 


intelligent designer to effect a more or less early cut-off 
by the valve. The crank shaft revolved in the 


| opposite direction to whichever direction the excen- 
some parts of the stroke, considerable jerks; each | tric rod was moved to effect engagement. 


The parallel-ended frame within which the excentric | 
revolved, was used by Messrs. Carmichaelfon all their | 
engines for more than thirty years and ensured a | 


other, when the teeth became at all worn, caused a | straight line reciprocating movement for the excentric | 


rattling noise. For, when the leverage of one crank | rod, %.e., without lateral movement.¥:The enclosed | 
| form of the gabs ensured engagement with the rollers 


became greater than the other, the latter was pro- 
pelled by the other through the intervening wheels ; 
but when the former approached towards the extre- 
mity of the stroke, its leverage became less and less, 
and the leverage of the latter became greater as the 
angle between the connecting-rod and the crank 
increased ; and, at a certain point, the latter pre- 
ponderated. When a change in the action took place, 
the former was then the propelled, and the latter the 
propelling power. If any play or space existed between 
each tooth of the cog-wheels, the transition of this 
power from one side of the teeth to the other always 
occasioned a jerk; and this became greater as the 
teeth became more worn, and the space between 
each other greater.” 

Failing to perceive that the greater part of the 
trouble disclosed in the above extract was due to the 
faulty steam distribution given by the “ square box 
and tumbler” gear, Stephenson, in the second 
locomotive built for Killingworth Colliery in 1816, 
used chains to couple the driving axles but still used 
the tumbler gear. : 

Messrs. Fenton, Murray and Jackson, of course, 
had the same trouble with the Blenkinsop rack rail 
engine, but with greater knowledge as engineers 
they cured the trouble at its source. A new 
form of cam was fitted to the crank shafts of 
the engine, and movable projections ere fitted 
to the box frames. These alterations are ilius- 
trated by Fig. 3, from which it may be seen the 
cams were placed in line with the cranks and made 
contact with the projections in the box frames about 
20 deg. before the cranks had reached their top or 
bottom centres. Similarly it may be seen the cams 
broke off contact with the projections when the cranks 
had passed their top or bottom centres. by about 
20 or more degrees. By this means the exhayst was 
closed before the cranks reached the centres and the 
steam was admitted after the cranks had passed the 
centres. When the box frames were moved by hand 
to reverse the engine the projections were auto- 
matically moved to the other ends of their slots by 
contact with the cams and remained there until the 
next reversal took This improved gear was 
used on all the Blenkinsop engines Built up. to the 
year 1820. 

In 1818 the firm of James and Charles Carmichael, 
of Dundee, introduced the first fixed excentric, single 
lever adjusted, reversing gear illustrated by Fig. 4. 
The essential features of the gear are the double gabs 
formed on the excentric rod and the double-armed 
' lever on the rocking shaft through which the valves 
were operated, The gear was first used on the engines 


| 
| 


| 








at all positions of the excentric when it was required | 
to reverse the engine. From what follows later it will | 


the basis of most of the modern reversing gears. 
fact, without the double gab rod or without the double- | 
armed lever in their simple form or in a mechanically | 
equivalent form no progress in modern forms of | 
reversing gears could have been made. 

In 1820 the reversing gear of the Blenkinsop rack 
rail engines was changed to the form illustrated by 





| which improvement was to be found. In the course of 
' these tests he found that, notwithstanding the con- 
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FIG. 5—BLENKINSOP ECCENTRIC GEAR 


| cealment afforded by the use of the coupling-rods, the 
| faulty steam distribution given by the square box 


and tumbler gear really adversely affected the hauling 
powers of the engines. 

He accordingly devised the gear illustrated by 
Fig. 6. In referring to this gear in “ Locomotive 
Engineering,” 1871, Mr. Zerah Colburn makes the 
following extraordinary statements:—‘‘ When page 
49 of the present work was written the author was 
not aware how extensively lap had-been adopted in 
the valves of the early engines. Its presence might, 
indeed, have been directly inferred from the sketch 


| be seen that this, the first real reversing gear, forms given in Wood’s treatise ‘ On. Railroads ’—Fig. 59— 
In | of the eccentric motion for working the valves of the 


Killingworth engines. Here, although the valve has 
an intermittent motion, produced by the striking of a 
collar on the end of the eccentric rod against fixed 
stops, the form of the curved slot~in the eccentric 
defines the pos‘tion of the latter in forward and back 
gear respectively. There must have been a great 
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FI@. 6—NICHOLAS 


Fig. 5. Fully to appreciate the nature of the improve- 
ment effected it is necessary to have in mind the fact 
that. a four-way cock can be used in two different 
positions to effect the distribution of the steam. In 
the position shown on the left-hand sketch the divid- 
ing diaphragm of the plug is vertical and. communica- 
tion is established between the ports on either side of 
it, so that steam is being admitted to the top end of 
the cylinder while exhaust is taking place at ‘the 
bottom end. In the position shown on the right-hand 
sketch the dividing diaphragm of the plug is hori- 
zontal, and steam is being admitted to the bottom end 
of the cylinder while exhaust is taking place,at, the 


top end.” If at-either of these positions it was supposed |. 


that the cock lever was disconnected from its rod and 


from the cock and re-fixed on the cock at right angles | 


to its former position, then when it was again cori: 
nected to its rod it would be found that the distribution 
was. reversed, That, in effect, is the result of the 


WOOD’S GEAR 


amount of lead on the valves, or else considerable 
lap” As ‘a simple matter of fact the gear illustrated 
by Fig. 6 is merely a mechanical equivalent of the 
gear illustrated by Fig. 3. It uses up the same 
amount of angular movement before and after passing 
the, centres|to produce the same intermittent recipro- 
cating movement of the valve ; it has the same amount 
of lost motion ; the valve had no lap beyond the usual 
sixteenth of an inch and it worked without “lead.” 
The slot in the ‘excentric permitting an automatic 
loose movement of 45 deg. on either side of the crank 
centre line was the equivalent of slots in the box 
frames,and reversing was accomplished by moving 
the valve rod by hand asin the square box and tumbler 
gear it superseded. 

In “‘ Railway Machinery,’ 1854, D. K. Clark states, 
‘that the Wood gear was employed permanently in 
the Killingworth engines till the revolutionary year 
1829, 
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improved gear illustrated. An excentric was fixed 
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A New Type of Carburetter. 


THE Grace patented carburetter illustrated herewith 
has been designed to provide a.device whereby the strength 
of the mixture may be varied over a wide range from a 
control within reach of the driving seat, and whereby 
with the air-fuel ratio once set at any desired value by 
means of this control the. proportionality is maintained 
constant at all throttle openings. The driver has thus 
within his reach two controls, the mixture control and the 
usual throttle control. By means of the first he can vary the 
ratio of fuel to air in the mixture from “ over-rich ” to 
the condition of all air and no fuel. Having selected a 
suitable strength in accordance with the type of his engine, 
the atmospheric conditions and the quality or nature of 
his fuel, he fixes the mixture control at the appropriate 
pomt. Thereafter, on opening or closing the throttle in 
order to vary the speed of his engine, he will at all engine 
speeds have a mixture of the same proportional strength 
as initially determined. a 








movement of the tube, and not in 4 series of steps as would 
be the case if the holes did not overlap. 

The movement of the tube is controlled by a system of 
levers and links connected to the throttle valve contro! in 
such a way that as the throttle is opened the tube falls 
to a proportional extent and rises similarly when the 
throttle is closed. ‘To this end the jet tube is screwed into 
a four-armed spider L, which is fixed within the bore of a 
pointed tube M. This tube M slides within a boss cast 
inside the elbow A, and is slotted on one side to provide 
an opening for the inlet.of the pipe F to its interior, A 
pin passes. through the foot of the tube M, and is held 
between the arms N of a forked lever, which is pinned to a 
shaft P. By removing the pin at the foot of the sliding 
tube and unscrewing the nut E, the float chamber can be 
quickly taken away from the elbow A. With it there 
come away’ the sliding tube M and all inside it, and by 
lifting off the sliding tube the jet tube can be reached. 
The whole operation of dismanting the carburetter and 
completely stripping the jet block takes but a few seconds, 

The shaft, P is journaled within a; bearing cast on the 


underside of the elbow A, and at one end carries an arm 






































that the full value of the’ system becomes most apparent. 
In'this connection it is pointed out that as the jet is situated 
on the engine side of the throttle, the suction head thereon 
increases as the throttle closes. The suction head at the 
jet, in fact, is a minimum at full throttle, whereas in an 
ordinary carburetter it is greatest at full throttle. The fact 
that the mixture strength is under the driver's immediate 
control is also claimed to result in economy, for the strength 
can be adjusted to suit any change in the running con- 
ditions: atomisation of the fuel is claimed to be 
practically perfect, because the jet is situated above the 
throttle and at the point of maximum suction, and because 
the air is drawn in, not only past the throttle, but 
upwards through the spraying device coaxially with the 
jet tube. If desired, the last mentioned supply of air can 
be replaced by a portion of the’ hot exhaust gases, so as 
farther tO assist the atomisation ‘by heating the mixture 
without in any way raising the temperature of the fuel 
in the float:c ber or that. of the main air supply. The 
particular d of carburetter illustrated represents but 
one of many possible types to which the Grace system of 
carburation can be applied. The system is patented in 
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The engraving represents the carburetier as we saw it 
recently fitted to a four-cylinder Wolseley motor car 
engine at Faraday House, Southampton-row, London. 
Although the form illustrated is more or less experimental, 
its essential features are identical with those of the manu- 
factured design. The device consists of two main parts, 
an elbow A containing the choke B and the throttle valve C 
and a float chamber D, united to the elbow by a single 
stud and nut E, and carrying the fuel-spraying organs. 
It will be noticed that the jet is delivered into the indue- 
tion pipe at a point beyond the throttle valve, and 
not, as in other carburetters, before the throttle valve. 
The float chamber does not call for special mention. 
The fuel is delivered into a sump at the foot of the chamber, 
whence it passes through a copper gauze filter to a needle 
valve of the ordinary type. Formed solidly with the 
metal of the float chamber is a pipe F, which,springing 
outwards from the chamber, bends through a right angle, 
first in a horizontal plane and then vertically upwards. 
At each bend the bore for/eonvenience of manufacture is 
closed by a screwed plug. The upper end of this pipe 
is open, and within its mouth there is inserted the, jet- 
making detail G. This detail consists of a tube H—shown 
separately—within the bore of which there is fixed a 
cylindrical block K formed with twenty longitudinal 
grooves, each half a millimetre or so in width. ‘Towards 
the foot of the tube H twenty half-millimetre holes are 
formed spirally round its periphery, so that when developed. 
they lie on a straight line.. The total height occupied. by 


the twenty holes is 7.5 mm., from which fact it will be 


seen that the holes overlap each other vertically. The 
development of, these holes may be varied from a straight 
line to suit the needs of any particular engine. 

The jet tube slides easily within the orifice of the ‘pipe 
F, and as it is raised or lowered therein a greater or a 
lesser number of the small holes in it are covered by passing 
into or out of the end of the pipe. These holes are ‘in 
permanent register with the grooves in the’ block K. 
Henee,.as the tube is, lowered an inc ing number of 
these grooves take up the supply of fuel. © fact that 


the holes in the jet tube are overlapped makes the increase 
jn the flow of fuel progress steadily with the downward 











‘but it is’at restricted throttle openings, it’ is maintained, 
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THE GRACE CARBURETTER 


Q, which is linked as at R to a lever S at the end of the | 
throttle valve spindle. Thus when the throttle valve is 
opened or closed the sliding tube M is lowered or raised | 
to a proportional extent, and the volume of fuel flowing | 
through the jet tube is increased or diminished in keeping 
with the augmented or reduced supply of air past the 
throttle. 

The junction of the link R with the lever 8 is effected 
by means of a pin working within a quadrant slot. This 
slot is so formed that the axis of the pin may be set coin- 
cident with the axis of the throttle valve spindle. If it 
be so set movement of the lever S to open or close the 
throttle will obviously produce no motion of the link R, 
and therefore no motion of the jet tube. In this condition 
the sliding tube M is at its maximum height and all the 
holes in the jet tube are fully obscured, so that no matter 
into what position the throttle valve is set nothing but 
air passes into the cylinders. If, however, the link R 
is raised, the height of its pin in the quadrant slot will 
determine the movement of the, jet tube, produced by, a 
given. movement, of the throttle valve. . At all .settings 
of the link R the holes in the jet tube are fully. covered 
when the throttle valve is closed ; ‘they become uncovered 
to’ an ‘extent oho ak upon the setting of the link R 
and thé extent’ to which’ the throttle is opened: Thus 
while the flow of fuel'from the jet tube increases;in pro- 
portion to the flow of, air the! throttle, the exact 
proportion. between the two flows can be controlled by the 
setting of, the link R., The control.of this. link is secured 
by, means of a Bowden wire, the nipple of which is screwed 
into the foot of the lever 8, while the end of the internal 
wire is attached to the ‘pin’ working within the quadrant 


slot. ’ ; 

‘Théadvantages claimed for the Grace ‘carburetter are 
nymeroas. It is pointed out, among other! items, that it 
is unnecessary with it to provide jets of varying size to; 
make the carburetter suitable for a given engine or a.given 
fuel, for the necessary variation can be obtained simply 
by adjusting the proportionality control. : 

The carburetter, it is stated, has shown exceptional 
economy and acceleration under full load at full throttle, 
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Great Britain, the United States, Canada and other 
countries. 








The Oil Fuel Equipment of the 
Aquitania. 


Tue Cunard liner Aquitania had just completed three 

round voyages between this country and America when 
war broke out. She was rapidly converted into an armed 
merchant cruiser, carrying 6in. guns, and left the Mersey 
on August 8th, 1914, for patrol duties. Later on she served 
as 4 hospital ship, and in the spring of 1918 was employed 
as @ transport’ for American troops.. After the Armistice 
the repatriation of troopsand the heavy demands of the 
passenger trade kept, the Aquitania busy, and it was not 
until the end of last year that she could be withdrawn from 
service for re-Conditioning and ¢onversion to an oil fuel 
burner. Since Novéembér 30th, 1919, she has been lying 
at Bir W. J. ‘Armstrénz, ‘Whitworth and Co’s. Walker 
yard at, Newcastle-on-Tyne, ‘where the work of refitting 
has been in progress. : 
The boilers of the Aquitania are arranged three abreast, 
and.on each side of the, boiler-room there was as originally 
constructed a space of about, 18ft, amidships, eae 
reducing to 6ft. at the forward end of the boiler space, 
which formed the coal bunker. In this space, extending 
the full length of the boiler space, a matter of 369ft., the 
oil is carried. ‘These side tanks. do not form one continuous 
group on each side, but are broken into two groups by 
anti-rolling tanks, which take up 32ft. of the length. In 
addition. to these side bunkers, large athwartship bunkers 
have also been made suitable, for oil carrying. e storage 
capacity in, these side and cross tanks, however, did not 
prove sufficient to enable the ship to perform the double 
trip without’ requiring replénishmg, 86 that'six of the 
double-bottom tanks have ‘been made ‘suitable ‘to enable 
all the oil required’to be shipped at New York. 

To make the coal: bunkers suitable for carrying oil all 
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the bunker bulkheads have been stiffened and the plate ® Two plans are put forward for internal works. The first | the blue and white asbestos is made by the Cape Asbestos 
joints have been specially treated, stout double riveted | covers a wet dock having an area of 103 acres, the southern | Company, the exhibit showing the application of asbestos 
joggled plate straps being fitted over each plate landing. | portion of which would be the main basin, in which ships | for boiler coverings, for electrodes for arc welding, and 
‘Transverse wash bulkheads have been erected in all the side | could be turned, whilst the northern would be divided | garments for the protection of workers in foundries, engi- 
bunkers, and. suitable wash bulkheads haye also been con- | into two bays by a central jetty 2000ft.in length. The | neering, chemic: 
structed in the cross bunker tanks. To ensure that the oil | effective length of wharf: inside the dock would be } me 
will run freely from the tanks in cold weather or when heavy | 13,900ft:, and there Woulrte an additional 7250ft. at the 
oil is being used, heating coils are fitted in all the side | tidal quays forming the outside walls. The area of the 
hunker tanks and in the double-bottom tanks, but not in | dock would be excavated to a depth of 26[t. below Datum, }# r 






























is and acid-resisting alloys, labora- 

Prec: measuring instru- 
tus for both scientific, 
aents, and outfits for oxy-acetylene 


the cross bunker tanks, where it is considered the heating | so that at high water of spring tides, when the lock gates | welding and outing, and acetylene lighting plant are shown 
of the adjacent boiler-rooms renders heating coils un- | were open, there would be 39ft. 6in. of water in the dock. “ ands. An attractive stand is that of J. and E. 
necessary. _ | Provision would be made for a minimum is of water in for mining and 

From the storage tanks the oil is pur to settling | the dock of 36ft. The entrance lock would be 1000ft. in | engine ame ropes for general and ship- 
tanks. The capacity of each settling is such as to | length, divided into two compartments of 600f6, and 400ft. | Pi arp sible wire cords for aircraft, and 


ensure sixteen hours’ supply for three double-ended | respectively. The two tidal- quays forming the outside 


boilers, so that about fifteen hours will be allowed for the | wall would ha’ depth alongside of 33{t. at lo te il te some tments of the 
settling of the oil in one tank while the other tank is in use. | springs. sr tht geapae ty ie gas ue sti The oil exhibits, which are 
‘To facilitate separation of water from. mo oil heating coils} — Under an alternative scheme, three tidal jetties, each in the Canada building, include samples of oil from 
are fitted in these tanks. The removal of the settled water | 3000/t. in length and 500it. in width, would be constructed. | the Derby: e ngs, which are shown by the Govern- 


is done by the transfer pumps, which have special connec- | giving a total length of wharfage of 21,400ft., witha depth ent, and shale from the English 


tions for this purpose. G of water alongside of 33ft. at low water. The area land- ‘ol, ~The main object of the exhibit 
The panes and heating lath ate been supplied by | ward of the works would in both schemes be reclaimed re of success which is being attained, 
Messrs. Brigham and Cowan, Sout Ids, and a with materials from the excavation or dredging and|® ome oil resources, but in acquiring 


sworld which will make Great 
il fuel supplies on America 


of three boilers. For the full boiler-rooms tWo | cost of the two schemes at prices prevalent immediately uo. 
glo-American ‘company, 


suction and filling mains, are fitted, one port and | before the war is estimated as follows :— Entrance channel i ; 
one starboard, In each boiler-room these mains are cross | and training bank, £704,000 ; dock scheme, £4,304,000 : srsian, Scottish Oils, British 
connected, and in addition suitable shuit-off valves are | jetty scheme, £4,064,000. The report of Messrs. Coode, | Pe y, and the Shell interests are all repre- 
provided, so that the system in one boiler-room can be tthews, Fitzmaurice and Wilson expresses a decided | sented, and the , apart from the national object to 
entirely isolated from 7 other boiler-room. Each boiler-| preference for the jetty scheme. which reference has been made, have been well designed 
room 8 provided with two 8in. filling pipes from the to show the ‘tions of oil fuel for steam raising 
working deck, one port and one starboard. These i i for use-in connection with furnaces, and in 
communicate with the suction mains already referred to. —— | In the case of the Anglo- American Com- 
Special filling gamle sa have been ty * “E 3 Me ‘theatre has been incorporated in the stand. 
deck, where. the connections for coup ing to the tan - pony» Sai displa: will be given of a film illustrating the 
steamer or shore hose are fitted. On each side of the ship Engineering Exhibits at the petroleum indualew: It should be noted that Sir W. G. 
there are four connections for bunkering purposes. Should Crystal Palace. : a rong, Whitworth and Co., Limited, are also making 
all the conneetions 6n one side of the ship be in use at one a ; use of the cinematograph to give views in their works on a 





installation in duplicate tata he for each group | utilised for the construction of railways and roads. The i 




















time it would be possible to bunker the vessel in about Wuen it was decided to organise an Imperial War daylight sereen during | course of the exhibition. 

six hours. : ios ‘Museum at the Crystal Palace the happy thought occurred| The gas section, which was in a state of unreadiness on 
Special precautions have been taken to eliminate all} to those responsible for the exhibition to display, side by ae ‘ - fairly It has been 
possibility of over-filling the,tanks. An arrangement Of | side with the many examples of war material, objects which Bee r sc ies. of which the 
air and overflow pipes has been installed, by means of | would illustrate the complete character of the over | most important is the South. ti tan, with manufac- 
which, should any tank be inadvertently over-filled, the | from war to peace in the engineering industries. war | turers of gas appliances to show th varied uses of gas in 
oil will pass into an ¢ w storage tank. An overflow | exhibits, which include practically all types of heavy domestic rather than “di service. The small 
storage tank is provided each omen. tanks in each | British naval guns and mountings, aircraft, and submarine electricity section, although it includes some industrial 
boiler-room, port and oard, Storage tank #8} mines, as well as 2 representative collection of allied war | exhibits, is also mainly devoted to domestic apparatus. 
provided with @ Pneumerestor gauge supplied by Kelvin, | material and captured enemy ordnance, aircraft, and : 

Bottomley, aaa Baird, Gimaae . By os nag get 7) accessory war appli are well arranged on the main = 

the depth of oil in the can be noted at any ’ If | foors and galleries of the Palace. Subsidiary groups of 


érdinary precautions are taken there should be no call for} exhibits in section ‘ch will a + attenti 
the overticak pipes to come into action. It is usual to fill | are pod as Tenants a acy ses a A GOVERNMENT INSTRUCTIONAL FACTORY. 
the tanks to 95 per cent. of their capacity. Research Department at Woolwich Arsenal and the wire- 
From the settling tanks the oil is delivered by pressure | Jess section. The latter, we may add, forms a connecting | Tse Twickenham Government Instructional Factory is 
pumps taking their supply through sue str 8, | link between war and peace exhibits, as many of the wire- | an up-to-date engineering workshop, run on the most 
through heaters and filters to the burners in the furnaces. less devices brought into use for war requirements are nov: | modern lines and furnished with the latest types of 
A ring main 18 fitted in each boiler-room to which each | being applied to the purposes of sea and air navigation. machinery. 
pumping unit 1s connected. An emergency connection 15 The engineering exhibits, which are housed on the lower The men trained are divided into two categories : those 
also made to this ring main so that the pressure pumps C@n | floors of the Palace, have been contributed to by many | who are admitted for a course of thirteen weeks in the 
draw direct from the oil storage tanks. — The fuel is burned | well-known firms. One of the most conspicuous stands is | factory, after which they receive a further thirty-nine 
on the ‘* White low-pressure mechanical system. that of the Vickers Company, and its associated enterprises. | weeks in employers’ workshops, and those whose period 
A comprehensive collection of exhibits reveals the activities | of instructional factory training is usually six months, 
of the company, not only in shipbuilding and iron and steel | which may be extended to twelve months, and who are 
eo ge but in the manufacture of sewing machines, | not regarded as improvers until they have completed 
optical instruments, agricultural machinery, ‘waterproof | eighteen months’ training either in. the factory or in 
Langstone Harbour Development. fabrics, toys, and oil engines. Other famous shipbuilding comioyess’ workshops. The latter category represents 
re firms, including the Armstrong and Beardmore interests, | those ‘who are suitable for training as skilled craftsmen, 
THE decision which the Portsmouth Town Council | have concentrated rather on the new departments which | whether fitters, turners, killed universal millers, &c.: the 
reached at a special meeting held on Monday last to pur-| have been opened since the termination of the war. A | former, the semi-skilled workmen, upon a large proportion 
chase a sea frontage at Langstone Harbour at a cost of | special feature is made of the fact that both at Dalmuir | of whom the industry is dependent. The minor machine 
£51,000 is the first definite move in the direction of esta- and Elswick shops originally given over to ordnance manu- | operators—as the latter class are termed—learn to operate 
blishing a commercial port on that site. Various schemes | facture are now devoted to locomotive construction. |g single machine, whilst the skilled men have a more 
for the construction of docks or tidal quays at Langstone | Groups of small tool exhibits attract attention on both | thorough and a more general course of training. 
have been brought forward at different times, but, partly | these stands, and while the Vickers Company inchide the |” ‘The selection of the trainees is vested in 2 Technical 
on account of Admiralty opposition to commercial develop- | Vickers-Petters oil engine, there will be found on the} Advisory Committee, upon which employers and employees 
ments in the Portsmouth area, and also because it has | Beardmore stand an example of the semi-Diesel hot bulb | are represented in equal proportions, and this Commiittee 
not been found possible to obtain the - support | valveless crude oil engine with which the name of the com- | further acts in an advisory capacity on all matters relating 
of shipping interests, nothing has yet been .’ It was | pany is associated. Other shipbuilding and marine engi- | to the efficiency of training. 
Co:, i 


hoped when the proj was revived two or three years neering exhibits have been sent by Samuel White and The training is carried out on productive lines. After 

















ago by the Portsmouth Chamber of Commerce that some- | Ltd., who show a oil fuel burninginstallation ; by | g brief period of preliminary instruction, during which the 
thing might have been achieyed in view of the revealed | J. Howden and Co., ited, who exhibit the high-speed | men p Lara Sacre in mathematics, the use of measuring 
need of additional first-class port facilities on the South | engine and fan em for the firm’s system of forced | instruments, &e., the trainee is transferred to his machine 


Coast, but no progress was made. The plans which were | draught; G. and J. Weir, Limited, who show their well- | and learns his craft whilst engaged on the production of a 
then receiving consideration were those outlined in a| known oil fuel pressure pump ; the Wallsend Slipway Com- | commercial job. The manager—Mr. E. Martin—accepts 
report prepared by Sir John Wolfe Barry and Partners, | pany, whose exhibit illustrates the method of applying | contracts for his factory in exactly the same way as'does 
a brief description of which ed in THe EnGInEeR of | the Wallsend-Howden system of burning liquid fuel to] an ordinary commercial firm. The jobs turned out must 
April 31st; 1917. The scheme found favour at that pet Sa of furnace fronts; and Sulzer Bros., on] pass the usual engineering tests. Most of the contracts 
time was for a wet dock of somewhat small area, and for | whose will be found a two-cycle reversible Diesel | accepted by the factory are for the small parts of motor 
tidal quays, the designed depth of water in the dock and| marine engine of 400-440 brake horse-power, which is | ears, and the ave f, in order to get a variety of Work 
alongside the Bes being 35ft., an entrance charinel | designed to use the cheapest grade of fuel oil. Among void repetition, endeavours to secure 







































from the sea about 4 miles eid idea underlying the | other engine exhibits attention will be attracted to the a bulk order 
project was to provide a sate port, which | first Diesel engine made in Great Britain, which was built contracts involve more 
would not be in opposition with Southampton, and’ it was | by Messrs. Watson and Yaryan in 1897 and a operation is performed 
hoped that the support of railway and shipping interests | which is shown by the present firm of Mirrlees, Bickerton inee | “job is then passed to another 

would be seeured. These anticipations were not realised | and Day, side by side with a modern type of fou eylinder inee for the ation, an 
partly, nd doubt, on account. of the embargo on new | Mirrlees-Diesel oil engine. A two-cylinder Diesel type of : t MO consideration 
works during the war period. ~ heavy oil engine is exhibited by Belliss and More ‘Bi 7 ‘view of their disabilities, but, rightly, 
The present venture is|being backed by the Portsmouth | eylinder vertical engi igned to work om pet i a - yas no room for the new work-shy and the 
Corporation, at last, day’s meeting of the Council | or town gas i ited, | sla ‘The traimecs work to the clock ; each job has its 
a report on : maéle by Messrs. Coode, Matthews, | ant ; on card. : ing is dealt with by a system 
Fitzmaurice and Wilson, was under. di i : i y Bros., Limited. +5925. > tions, ‘The men realise that training must be re- 
from this ort that from the engineering standpoint the contribute to the Metals section, the garded <n wales ad understand that these precautions are 
scheme presents no s al difficulties. Langstone ‘bour, its including not only iron and steel products, but. ~ that oonditions of training may be rendered 
like Duralumin and Monel m which is. conditions in which they-will 







workshop. 


which lies between Portsmouth and Chichester, farhiliar alloys like Dural is}, 
similar feagures to the gen {0 both bie inet ony eee ee Ltd. This latter metal, it will be} fin 
through @ narrow /entr with deep water and strong | recs is a natural. ing 67 § 
tidal current In the ease of Portsmouth, the entrance 1. ‘of ni 
channel is well defined, and has been deepened from time 
to time, and it believed that a development and deepen- 








_MajorH. A. L. Mount, B.E., 
inspecting officer of railways in 
sport. Major Mount was at Cooper’s 
d had a railway course on the Mid- 



















water in icinity of the bar and entrance than there snt exhibit of pure | Chi c , 

was in the 1872, and it is not thought that the tidal stand of the Mond Nis ompa: d- way. “to India, he was for some time on 
currents ¥ prove detrimental to the,pro works. ‘made by Explosive rac ‘ed, | the North-V vay, and was there on special 
The dimensi roposed for the entrance ¢ 1 are a} i sive metals exhibit. This for the new terminal station and 








length of 43 a bottom width ranging from 600ft. to 


: : : : to indicate the numero han ‘the new capital of Delhi, in which 
700tt., anger of 24ft. at low water springs, whit aD) .. 


: lOsives : oti to ae in 1913-14 to visit and 
would give &@ maximum depth at high water springs of | visito! meltin; termina ms and yards in Belgium, 
37ft. 6in.' A training bank would form part of the entrance | shown éter Manufacturing Company ;| France, German re England. When war broke out 
channel works; and would assist in maintaining the neces-'| js claimed to the loss on melting to the low figure he came from Indi : with : “Lahore Division, and subse- 
sary depth of water and give protection from easterly | of 1.8 per cent. The furnace is built in the tilting form up | quently became assistant director of railway construction 
seas to vessels entering and leaving the harbour. Tt would | to a capacity of 2 tons. and, latér, deputy chief construction engineer for broad- 









also prevent the travel of sand and beach from the front The exhibitors who show engineering accessories include | gauge railways under the director-general of transportation, 
of Hayling Island. some well-known firms. A very effective display of both | France. 
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Rapid Filtration Plant at 
Birmingham. 


Amon the visits paid during the twenty-fifth summer 
general meeting of the Institution of Water Engineers, 
which was held at Birmingham on Thursday, Friday and 
Saturday of last week, was that to the new rapid filtration 
plant at the Whitacre pumping station of the Birmingham 
Corporation Water Department. The plant, which is 
illustrated herewith, and on pages 622 and 626, is for the 
purification of three million gallons per day of water 
pumped from the river Blyth as an emergency supply, 
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Rapid Filtration Plant 


Blyth Reservoir 


( Birmangham Corporation Water Works) 
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= 
| impurities. The sulphate of alumina is first prepared in 
| two ferro-conerete dissolving tanks in the basement of 
the chemical house, a weighed quantity of the reagent 
| being placed on a perforated dissolving plate and allowed 
| to soak for twelve hours, final solution being effected by 
| hand agitation. ‘This strong solution is raised to large 
storage tanks on the top floor by water-jet elevators, 
steam elevators being provided as stand-bys. he 
| dilution water is run through dissolving tanks, an 
| arrangement which has the advantage that all the alumina 
_ is completely washed out and the pipes and fittings flushed 
| through with pure water. Similar arrangements are 
provided for hypochlorite treatment, a pasting mill 
| replacing the dissolving tank on the basement floor. 
' Now, however, that the gas is available, liquid chlorine 
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‘The Encineca” 


FIG. 1—PLAN OF 

. 
ar 
to supplement that obtained from the Welsh Hills, deep 
wells, and the river Bourne. 

The river Blyth as a source of supply was abandoned 
about fifteen years ago, on completion of the Welsh 
aqueduct, but the recent heavy increase in water con- 
sumption in the district has necessitated a reversion to it, 
and the Water Committee, under the chairmanship of 
Alderman John Henry Lloyd, obtained the sanction of 
the Local Government Board to install a thoroughly 
up-to-date filtration and sterilisation plant. 

The river Blyth gathering ground is seventy-three 
square miles in area, all on the Keuper marl, and the 
drainage area comprises the parishes of Maxstoke, Pack- 
ington, Meriden, Hampton-in-Arden, Berkswell, Temple 
Balsajl, Solihull, and Knowle. The estimated dry weather 
flow of the stream is 13,000,000 gallons per day, and the 


storage reservoir which it feeds has a capacity of 32,250,000 | 


gallons, its surface water level being that. of the stream. 


MAINE 


FILTER HOUSE 


‘THE Enciweer” 


There is a pumping plant comprising two Cornish engines, 
each fit with low lift and high-pressure distributing 
ay ps supplemented by steam-driven stand-by pumps. 
The low Tak peas discharge the water from the reservoir 
on, to the filtration plant, where.it is subjected to a treat- 
ment of coagulation, sedimentation filtration, with 
final chlorination. The lay out of the works at Whitacre 
is shown in Fig. 1. A diagrammiatic sketch showing the 
arrangement of the filtering plant is shown in Fig. 2. 

e water from the reservoir, as pumped into the plant, is 
measured in its age over a 4ft. rectangular weir, 
a Fluxograph giving a continuous indication and chart 
record of the rate of flow. The water level over the 
weir controls, through a float, the position of a tapered 
valve, regulating the addition of sulphate of alumina, 
used for decolorisation and the coagulation of the 


WHITACRE 





PUMPING STATION 


supply apparatus, which takes the place of the hypo- 
chlorite treatment, has been installed. Indicator boards 
on the basement floor show the level of the solution in each 
of the four storage tanks on the top floor. s 

The four reagent storage tanks have a capacity of 
| 2750 gallons each, and the contents are thoroughly agitated 
by stirrers driven through friction clutch gear ‘from a 
small impulse-type water motor. Five or ten minutes’ 
agitation ensures that the contents of these tanks are of 
uniform density throughout. Floats in each of the tanks 
operate level indicators on the different floors of the 
chemical house. .Draw-off pipes from the storage tanks 
are coupled up to ball valves in the tapered valve chamber 
of the coagulant proportioning gear, so as to maintain 
a constant level of solution above the tapered valve, which 
is of special alloy, and which regulates the discharge in 
precise ratio to the amount of water passing over the 
weir. 





TANK 


PRECIPITATING 


The coagulant is thoroughly mixed with the raw water 
in its passage along the 170ft. mixing trough to the far 
end of the precipitating tank, which measures I38ft. by 
35ft. by 16ft. deep, and has a working content of 450,000 
gallons, which allows three and a-half hours’ for the com- 
pletion of the reaction and sitbsidence ‘of the grosser 
impurities. A trough is arrangédd at the inlet side of the 
tank to ensure the uniform distribution of the’ water 
throughout the entire width: [and flow over one baffle 
and under another circulates ‘he water and facilitates 
precipitation ‘of the impurities. { A similar trough atthe 
outlet side uniformly draws off the clear, supernatant water 
into the channel feeding the eigiht filter units. The’ sedi- 
mentation tank is provided with sludging-out arrange- 
ments to permit the discharge of the precipitate. 

The semi-clarified water pasies'on to eight Paterson 








rapid filter units, each measuring 18ft. by 14ft., and having 
a total filtering area of 2016 square feet. giving a filtering 
speed of 62 gallons per square foot per hour. The filter 
bed comprises a42in. depth of quartz sand and specially 
graded pebbles, beneath which the filtered water is col - 
lected by a manifold strainer system and overflows from 
inspection boxes into a water channel lined with 
white glazed tiles. These inspection boxes and pure water 
channel are a characteristic feature of thePaterson design 
The special advantage claimed for them is that the effluent 
from each filter is continuously under observation. In the 
present installation the white-glazed bottom tiles are 
viewed through a depth of 43in. of filtered water, a slight 
tinge of colour being immediately apparent, and its 
devisers assert that the method provides a much more 
| convenient and delicate colour test than is possible with 
| a 2ft. tube. The filter bed is cleansed by agitation with 
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FIG. 3—THE PATERSON CHLORINE DISPENSER 


compressed air, furnished directly by a steam-driven 
rotary air blower of 800 cubic feet per minute capacity at 
5 lb. pressure per square inch. The filter attendant can, 
by means of push buttons on the platforms, signal from 
any part of the filter house to the engine attendant 
instructions for starting and stopping the air blower. 
The impurities, loosened by the air agitation, are flushed 
to a drain by a reverse flow of wash water, taken from the 
high-pressure pumping main. After the cleansing process 
the automatic outlet controller prevents the filter from 
coming at Once into operation so’ as to allow of the forma- 
tion of the filtering film on the surface of the sand bed. 

As a further safeguard the filtered water is disinfected 
by the addition of chlorine, administered by the Paterson 





REAGENT STORAGE TANKS 





CHEMICAL HOUSE vg 


2—DIAGRAMMATIC SKETCH SHOWING ARRANGEMENT OF FILTERING PLANT 


“« Chloronome’’’—or liquid. chlorine | dispenser—which 
measures the gas and adds to it any pre-determined pro- 
portion to the flow of filtered water. The liquid chlorine 
is contained in. two steel cylinders each holding about 
70:Ib., the pressure at 32 deg. Fah. being 54 1b. persquare 
inch, or at 120 deg. Fah. 215 lb. per square inch. It passes 
into the gaseous form on evaporation by the heat ab- 
stracted from the atmosphere through the walls of the 
cylinders. 

The ‘steel cylinders aré placed on a weighbridge—see 
#ig. 3—to check the amount. of chlorine used during long 
periods and to indicate’ when the: cylinders are nearly 
exhausted. A coil connector valve is coupled up to the 
valve:on the cylinder head. Only one cylinderis used at 
a time. The chlorine gas is led through a flexible con- 
necting ‘coil of copper tube to a filter A, which removes 
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any slight deposit which may be carried by the gas from 
the exposed coil ‘tubes or cylinder fittings. As it is 
important that the pressure of the gas should be kept 
constant on the regulating valve, two pressure reducing 
valves B and C are arranged in series. The chlorine gas 
at & pressure varying from 80 to 120 lb.—depending upon 
the temperature of the surrounding atmosph Pp 
through the first reducing valve B, which lowers the 
pressure to 20 Ib. per square inch, and then through the 
second reducing valve €, which maintains a constant 
pressure of I@ lb. per square inch on the regulating valve. 
Should the p © as indicated by the gauge show.a 
tendency to drop, the attendant knows that the time has 
arrived to turn on the second cylinder. By the application 
of heat to the first cylinder it can be ascertained for certain 
whether or not it be completely exhausted before replacing 
it by the second cylinder. When it is removed another full 
cylinder is, of course, put in its place. 

From the reducing valve C the gas at the reduced 
pressure passes to a main stop valve D which controls the 
whole apparatus and has connected to it a pressure 
gauge E. The photograph from which our engraving 
was reproduced was taken while the plant was in operation 
and the gauge indicates a pressure of 10 1b, per square inch. 
From the valve D the gas flows to ameter whichis formed 
of two stout flanges G and F bolted together and having 
between them !a plate of silver pierced with a small hole. 
Pipes run from either side of the silversplate to a U-tube 
H, and the difference in level of the li -in the two legs 
of the U is a measure of the amount as flowing. As a 
further means oi controlling the flow there is @ valve J 
which has a silver needle valve and a graduated dial and 
pointer. When once set this latter valve isnot altered 
unless it be desired to change the proportion of gas to the 
volume of water’ flowing. From it the gas flows 
through a pipe which passes down nearly to the bottom 
of what isitermed the absorption tower. The latter, K, which 
is of earthenware, is packed with pumice, and is 
furnished, at the top with a water-distributing tray. 
A small trickle of water is uniformly distributed over the 
pumice, and in its downward flow the water the 
measured volume of gas. The chlorinated water flows from 
the bottom of the tower through a chlorine-resisting rubber 
pipe to the filtered water in the pure water channel. 
A covered, ventilated, reinforced concrete tank 100ft. 
long by 35ft. wide and 11ft. deep. which is designed to give 
a contac? of 14 hours duration at maximum rate of flow, 
is beimg constructed to ensure complete and intimate 
absorption by the water of the chlorine gas. 

The whole of the tank work throughout the installation 
is constructed in Teinforced concrete, the working platform 
being finished in terrazzo mosaic edged with glazed coping 
bricks. . The inspeetion boxes and pure-water channels 
are lined with white glazed tiles. All the controls are 
arranged for operation from the top working platform. 
The plant is housed in @ brick building measuring 146ft. 
by 30ft., with a tower 42ft. high, having a flat reinforced 
conerete roof. -- ey : 

All details of the contract were arranged on behalf of 
the Corporation by Mr. E. Antony Lees, secretary and 
manager of the Water Department, and the work was 
earried out under the direction of the water engineer, 
Mr. William Gray, A.M. Inst. C.E. The contract for the 
complete works, including excavations, foundations, 
housing and mechanical equipment, was placed with the 
Paterson Engineering Company, Limited, Kingsway, 
London, which designed the plant under its patented 
system to suit the narrow site available: between the 
Blythe Reservoir and the existing slow sand filters. 














Some Souvenirs of the War. 





THE TANK: ITS BIRTH AND DEVELOPMENT. 

As a souvenir of what was done at Wellington Foundry, 
Lincoln, during the Great War, William Foster and Co., 
Limited, have issued an exceedingly well got up and 
illustrated album, entitled “The Tank: Its Birth and 
Development.’ In the preface it is set out that “it is in 
keeping, with the insatiable curiosity of man for facts that 
there should be a general desire for the publication of an 
authentic and somewhat detailed account of the concep- 
tion, inception and development of an implement of war- 
fare which helped to bring victory to us and consternation 
in the ranks of the enemy.’’ Who better can satisfy that 
curiosity, it is asked, than the designers and makers of the 
Tanks themselves ? So the task of telling the tale was 
undertaken, and has been successfully completed, and 
never till the book appeared had the story of the “ birth 
and development” of the Tank been publicly told in 
such detail and completeness. 

It all began with an order given to the firm to build 
tractors for hauling 15in. howitzers. The tractors, when 
under trial, were made to cross a large ditch by means of a 
portable bridge. On observing it, Admiral Bacon, at 
that time. managing director of the Coventry Ordnance 
Works—at which the howitzers that the tractors were to 
haul were being made—exclaimed to Mr. (now Sir) Wm. 
Tritton, the managing director of Fosters, that it would be 
a good thing if a machine could be so constructed as to be 
capable of laying its own bridge. Those who know the 
activity of Sir Wm. Tritton’s brain will not be s i 
to hear that the remark set him thinking, and in a very 
short time he had designed and made a machine which 
eould cross a trench 8ft. wide by means of its wheels and 
an automatic: portable bridge. The idea of embodying 
chain tracks came later, and. while working on a combina- 
tion of designs the firm was requested by the Landships 
Committee, which had up to then been working without 
suceess on the subject of how to construct an armoured 
machine capable of ing over trenches and of carryi 
on. offensive and defensive warfare, “ to. take over the 
whole problem and deal with it as best it could,”’ utilising 
in the work the experience of Major W. G. Wilson... The 
problem as put to: Sir William Tritton officially was “ to 
design a machine, strongly armoured, carrying powerful 
guns, icapable of negotiating all reasonable impediments 
of the battle area and of crossing the opposing trenches.” 
The only*proviso specified by the Admiralty was that: use 


in 

cobunitiees, and other somewhat similar craft which were 
used in Africa, Mesopotamia, &c. 
coastal motor boats were built in the company’s own yards 
and by licencees to the company’s own designs. It is 
impossible in a short notice such as the present to refer 
in greater detail to the numerous activities of the Thorny- 
croft firm during the war. Enough has been said, however, 
to show that they were extremely important and varied. 
The ce 

the firm of Thornycroft has just cause to be proud. 
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and that a greater ‘‘ useful life’? than 50:miles_ need not. be 
considered, were the only conditions to be observed. 
alt was on these instructions, ‘‘ definite as to their aim, 
but vague and inadequate as to their means of fulfilment,” 
that Sir William set to work afresh. The result was the 
building of “Little Willie,” the first Tank,to: be con- 
structed. The work of designing was begun on August 
2nd, 1915; the actual. construction was started. on 
August llth; the machine was able to move itself by 
September 8th, and a trial was made on September 14th 
—a wonderful achievement in point of view. of time, 
which would have been impossible had not care been taken 
to work into the design unit parts of other machines. which 
to be in stock. At a trial five days later the 

machine failed because it could not keep on its tracks— 
those obtained from America. So Sir William had to 
set to and devise other tracks, which when completed were 
found to work most successfully as regards crossing 
hotch-potch ground. 
While this work was going on, it became evident that 
for actual warfare something different from “* Little Willie ”’ 
would be required, and the joint efforts of Sir William 
Tritton and Major Wilson succeeded in producing what was 
first of all called ‘‘ Big Willie,” and afterwards “ Mother” 
—the Mark I. Tank; which was the first tank to go into 
action. The album describes the trials of this machine, 
which were carried out in Hatfield Park in January and 
February, 1916, when complete success was achieved and 
all obstacles surmounted without a hitch. Twenty-five 
machines were immediately ordered, the number being 
soon afterwards increased to 150. It was some of those 
machines which were used in the Somme offensive in the 
autumn of 1916. 
Other developments of the original Tank, including the 
Whippet, the Hornet, the gun-carrier and the supply 
Tank, as well as certain others which were carried out by 
the firm, are also described in this interesting volume. 


A RETROSPECT AND A PROSPECT. 


“ A Retrospect and a Prospect’’ is the name which 
has been given to a delightfully illustrated album which 
has recently been prepared by John I. Thornycroft and Co., 
Limited, to commemorate “* half a century of Thornycroft 
P and five years of war work, 1919." We are first 
of all told of the starting of the firm by Mr. (now Sir) 
John I. Thornycroft at Chiswick and of the high-speed 
steam launches that he built, as well as of the Lightning— 
the first torpedo boat—which was virtually a launch, 
84ft. long and with a speed of 22 miles an hour, which 
was fitted with torpedo gear. She was the forerunner of 
very many vessels of war built by the firm for British and 
foreign Governments, We are told, too, of the introduc- 
tion of the tunnelled stern, the Thornycroft water-tube 
boiler, the employment of oil fuel for marine purposes, 
the starting of the branch works at Basingstoke, and the 
taking over of the shipbuilding yard at Woolston, near 
Southampton. Thus the firm was well equipped for war 
work of several kinds when the demand suddenly came 
upon it. 
The special war work comprised, first of all, the com- 
pletion of fast destroyers and the building of others. The 
first boat to be delivered was ordered to Harwich, and 
reached there just in time to fire the first shot in the war 
on the sea at the Kéningen Luise, which was caught whilst 
laying mines in one of the principal channels entering the 
Thames, and destroyed. During the war period, a total 
of twenty-nine destroyers and flotilla leaders, répresenting 
a total of 37,210 tons, ‘and requiring 957,000 indicated 
horse-power as a total to drive them, were constructed and 
delivered to the Admiralty. Other war works were the 
special arrangements for modifying at Southampton numer- 
ous merchant steamers for naval purposes, such as the 
transport of troops, horses, guns, munitions, &c. Then 
eame the undertaking of the construction of submarines 
and other special naval vessels, which was most successful ; 
the repairs of vessels damaged by torpedo or in other 
ways—some 525 passed through the repair department— 
the building of special type vessels, including Q ships. 
All this work was carried out from the Woolston yard. 
Then, at Basingstoke, the construction of motor vehicles, 
as well as cf internal combustion engines for boats driving 
dynamos, &c., was carried on at high pressure. At the 
very first the firm put in hand 500 lorries as a stock order, 
and by the end of the war no less than 5000 vehicles had 
been delivered. Then, too, Basingstoke undertook the 
manufacture of some of the first Stokes’ trench mortars 
and of many thousands of shells. Bomb-throwers of 
various types, including those for the hurling of depth 
charges, were also made. The manufacture of these bomb- 
throwers was largely done by women, who also assisted 
at the proof firing. Basingstoke, we may say in passing, 
was one of the first factories in the country to employ 
female labour in large numbers, and at the end of the war 
the female workers amounted to 35 per cent. of the total 
number employed. A most important work was the build- 
of coastal motor boats, which did so much against the 


No fewer than 114 


” at any rate provides a record of which 


As the future, it may be said at the outset that 
Thornyerofts have not suffered the disorganisation which 
took place in many works by having to change over so 
as to produce something quite different from their peace- 
time works. .When the war started the workpeople very 
largely went on with work with which they were familiar. 
They are continuing to do much the same things now that 
the war is over. Those who were ing coastal motor 
boats are now engaged on motor lifeboats for new pas- 
senger vessels and liners that are under construction. 
The building of high-speed steam and motor vessels is 
going on, and the firm is also undertaking the construction 
of merchant steamers of the ordinary type up to 5000 
or 6000° tons deadweight aapacity. Then, too, there are 
the lorries, which uitted, themselves so well under 


ehisin done: tsnent) Gedened:;feotn, the. Winitedd States: Thats: 


ing titles :—‘‘ The 


Galway Castle’ ; ‘* An Ocean Tragedy 
Ships and German Crimes”? ; 
Cruisers ”’ ; 
cliff.” 


to whether any 
made to the 
of how the sum of forty 
be supplied. In reply, it was stated that in present 
circumstances it was not possible to ascertain the oxtent 
to which the railway companies may be able to establish 
claims for abnormal wear and tear. Mr. Neal could not 
promise that before any 
should be brought before. the House for consideration ; 
the financialjarrangements between the Government and 


A charming feature of the album‘is the series of repro. 
ductions of pencil sketches made in the company’s various 
works by Mr.. Fred Taylor, R,I. .The views are excellent 
in every way, some of them being real gems of artistic 
handling. bey 

THE UNION-CASTLE AND THE WAR. 


The record of the war work of the Union-Castle Line 
which has just been published affords most interesting 
reading. Though it was dimly aware that mighty deeds 
were being wrought during the period of hostilities by our 
mercantile marine, its officers and men, the public is only 
now learning what acti went on behind the veil. The 
book now before us—* Union-Castle and the War, 
1914-1919 "which has been written by Mr. E, F, Knight, 
who was special war correspondent for the Morning Post 
during the South African War, and illustrated by Mr. 
E. G. Fuller, tells the story of what was accomplished by 
that great line of South African steamships to help to 
bring the world war to a satisfactory completion—and a 
soul-stirrmg narrative it is. We learn that during the 
first year of the war, and on a few occasions thereafter, 
various steamers of the company, while based on South- 
ampton, landed and embarked at that and other ports 
of the United Kingdom a total of 108,866 officers and 
troops. In addition, the Prince George, a steamer managed 
by the company for the Admiralty, carried from South- 
ampton to the French ports some 80,000 men, while the 
Huntscraft and Hunslet, which it also managed on behalf 
of the Admiralty, regularly carried troops across the 
Channel, and also conveyed to the French coast not less 
than 166,500 tons of munitions, as well as stores and 
horses. The company also had some of its own vessels, 
based on Southampton, constantly engaged in the trans- 
port of horses, mules, motor vehicles, guns and munitions. 
Furthermore, on the average four or five of the company’s 
larger intermediate ships, supplemented by the Western 
Australia, a steamer which was by the company 
for the Admiralty, were engaged as hospital ships from the 
commencement of the war up to the time, early in 1917, 
when the Germans began to carry out their scheme of 
unrestricted submarine operations. After that time the 
ships continued to carry on their hospital work under the 
designation of ambulance transports and under new con- 
ditions. Some of the same ships, too, were employed 
in bringing wounded from the Mediterranean, the Persian 
Gulf, India and other regions. Altogether, a total of 
331,404 wounded British officers and men and 8279 enemy 
wounded were landed at Southampton by them. The 
Garth Castle was also fitted out as a hospital ship, to take 
the place of the Rohilla, lost off the coast of Yorkshire 
early in the war, and she served with the Grand Fleet till 
the date of the Armistice. Six of the company’s hospital 
ships, the Dover Castle, the Galeta, the Glenart Castle 
(twice), the Llandovery Castle, the Braemar Castle, and 
the Gloucester Castle, were torpedoed or mined. The 
first four were totally lost, while the last two were success- 
fuly salved. 

Two of the company’s liners, the Armadale Castle and the 
Kinfauns Castle, were equipped as armed merchant 
cruisers. In fact, in one way or the other, out of a fleet 
of forty-three vessels, which enabled in pre-war times the 
dispatch of two passenger ships a week to South and East 
Africa, so ‘many ships were engaged on different kinds 
of war work that at one time only three small cargo 
boats were left to carry on the regular service, and even 
those three, being under Government control, were liable 
to be taken away for other duties at any moment. 
In addition to enumerating in the first two of its chapters 
the various kinds of war work performed by the company, 
the bpok contains seven other chapters bearing the follow- 
vi and Arming of Merchant 
Vessels”; ‘* The Officers Men of a Great Service ’’ ; 
“The Story of the Leasowe Castle’; “‘ The Loss of the 
” ; © The Hospital 
“The Armed Merchant 
and “‘ How théy Fought to Save the Hunts- 


The book is capitally written, illustrated and printed, 


and will be read with great interest by all who are fortunate 
enough to obtain a copy of it. 





GREY AND MALLEABLE CAST IRON 
RESEARCH. 


WE are informed that steps have been taken by the 


Institution of British Foundrymen to form a Research 
Association for the Grey and Malleable Cast Iron Trades, 
under the ausp’ 
Scientific and Industrial Research. The trade has been 
circularised and the 
encouraging manner. 
there are about 2800 foundries in the country, 285 being 
in Scotland and 50 in Ireland, so there is ample scope for 
the Association’s work. The objects of the Association are 
to arrange for the carrying out of scientific and industrial 
research and the dissemination amongst its members of 
technical and other information relati 
treatment, processes and methods of manufacture and 
uses of grey and malleable cast iron and general foundry 
practice. These objects will be attained by the formation 
of a bureau of information and by laboratory research 
work. It is 
Birmi 


ices of the Government Department of 


me is being received in a very 
rom @ census taken it appears 


to the uction, 


proposed to have the olfice and laboratory at 
, owing to its geographical position, and a 


meeting of the trade will be called there at an early date 
to enable the Association to be started. 
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constructed iin large numbers for peace-time needs, 
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Railway Matters, 





Iv is estimated that from their initiation on January 15th 
to the end of March the inereases in railway rates produced 
£10,000,000. . 


On the Derby day the London, Brighton and South Coast 
Railway ran 88 ials to Epsom, the South-Eastern and 
Chatham 108, and the London and South-Western 17. 

Ir is stated that the railway department of the New 
Zealand Government has authorised orders for new rolling 
stock to the value of £1,750,000. The present plant has 
been well maintained’in spite of the searcity of labour 
and coal. 

Tue London and North-Western Railway: Company has 
ordered from the Barrow yard of Viekers Limited a steamer 
of the intermediate class for the Holyhead—-North Wall 
service. It is to be similar to the Slieve Bloom and. Slieve 
Gallion, built by the same firm some years ago, and is to 
have a speed of 16 knots. - 

THE figures as to receipts and.expenditure during March 
were issued on the 9th inst. They show an increase of 
£2,800,000 in receipts as compared with February, which 
had twenty-four working days as against twenty-seven 
in March—and an inerease of £1,900,000 in working ex- 
penses. The deficit for the financial year was £41,349,530. 
The deficit for the calepdar year was, as stated in this 
column on March 12th, £39,802,781. 


THE Postmaster-General has given the City of Dublin 
Steam Packet Company six months’ notice of his intention 
to terminate the existing contract for the conveyance of 
the mails between Holyhead and Kingstown. The r 
contract expired during the war, but has been temporarily 
renewed. The company lost two—one of which was the 
Leinster—of its fine fleet of,four fast boats during the war, 
and no doubt it is @ new ¢ontract is pending that 
no steps have been taken to replace them. 


ASKED on Monday afternoon last as «to the effect of 
the advance in railWaymen’s Wages on railway rates and 
charges, Sir Eric Geddes said that the increased cost of 
jabour and material would necessitate a further inerease in 
railway charges in the immediate future. By statute the 
charge can only be determined after investigation by 
the Railway Rates Advisory Committee. State subsidy 
to the railways is generally agreed as most undesirable; 
but it is the only alternative, i 

Tue Ministry of Transport is being urged in some 
quarters to abandon certain of the ton-mileage statistics. 
Judging by @ question asked by Mr. Marshall Stevens on 
the 14th inst., — such action would be very i eer: 
lo the traders. Sir Eric Geddes, after stating ‘the 
mere numbers of the sale ofthe publication—which is not 
light reading—show that they are being treated as of 
great importance, said that he would, at all times, welcome 
evidence that the value of the statistics was being 
appreciated, and that enlightenment by their study was 
of benefit to the community. 

Tue general manager of the Midland Railway has two 
assistants ; one, Mr. W. Clower, is officially designated 
his principal assistant, and the other, Mr. H. V. Mosley, 
his personal assistant. Both these gentlemen are, in 
future, to be styled assistant general manager... Whilst 
many British railways have genéral with more 
than one assistant, it is a new departure to have two 
assistant general managers. Although the distinction 
may not be apparent, it is a distinction with a difference, 
and one advantage is that an assistant general manager 
has equal standing in a railway conference .with. other 
general managers. Fins 

Tue Minister of Transport has referred to the Rates 
Advisory Committee the question of advising him as to 
the best means of revising workmen’s fares and other 
fares lower than the ordinary with respect to the rates 
and to the times during which they are in operation, in 
order that the rélative passenger traffic may be placed 
upon a paying basis. Due regard is to be had to the 
changes which have taken place in industrial and social 
conditions and in the hours of employment since work- 
men’s fares were instituted, and also to the effect of revision 
upon railway, tramway and omnibus passenger traffic— 
with the possibility of corresponding alterations in the 
fares of passengers by tramways and omnibuses—and 
also upon housing and labour generally. 

Some light was thrown by Sir Eric Geddes on the 14th 
inst. on the question of the inter-availability of tickets, 
mentioned in this column of Our issue of May 2lst. 
He said that the inter-availability would convert a season 
ticket into @ zone ticket for ® considerable area of the 
country, and make it, therefore, of much greater value. 
If alternative routes were-desired they ought to be paid 
for. An alternative service should, it, may be suggested, 
only be available for extreme points, ¢.g., @ season 
ticket . between Wolverhampton or Birmingham and 
London should be available by either theLondon and 
North-Western or Great Western ‘routes between those 


definite points ; but, if i -by the former company, 
should not be available at 1 ington or Oxford, and if 
by the latter not at Coventry, Rugby or Northampton. 






THE realisation of the aent of the food problem 
in Ceylon has, so the Department of 0a is 
informéd,induced the Government of that island to sanction 


the survey of a tract for a railway to Batticaloa and 
Trincomalee. This proposed line willynot only open “up: 
important existing and potential rice centres, but will 
also have the effect of reviving < ial i 
one of the finest natural harbours in the world, namely, 
Trincomalee. Whether the building of the line has the 
effect of reviving the former commercial importance of 
Trincomalee remains to be seen, as Colombo lies on the 
direct route between Europe and the East, and has been 
deliberately chosen and constructed as the chief port of. 
the island. None the less, Trincomalee has many advan- 
je a with its perfectly secure harbour, which can be 
safely entered during either monsoon, and the fact that 
it lies on the direct route between Calcutta and Australia, 
thus enabling it to become a port for the trade of Southern 
India, which has no good habeus on the Eastern Coast. 





Notes and Memoranda. 





Iv is reported that important coal deposits have been 
— near Bukama, in the Moéro district, Belgian 
ongo. 


THe Czecho-Slovak Steamshi is building a 
dockyard at Prague for the Mo ldaa Biba ahigeme: and 
one at Pressburg for the construction of Danube ~—_. 
Later a dock is to be built in a suitable locality for Oder 
shipping. The company is ‘subsidised by the Government. 

AN —— discovery by Dr. Pech was recently 
announ at the Academy of Sciences which would 
ensure the protection of operators against the effects of 
X-rays. It apparently consists of a process which neutral- 
ises the ultra-violet rays by the simultaneous application 
of infra-red rays. 


THE arc system of wireless telegraphy has been ed 
for certain Australian stations. Pour installations are 
already working successfully. .The cost of the Melbourne 
and Perth stations was approximately £890. The Rand- 
wick wireless works had constructed twenty-five wireless 
receiving sets at a cost of £110 per set. 


A WHARPAGE scheme to provide for the better handling 
of wheat in bulk is planned for Globe Island, Sydney 
Harbour, Australia, Storage capacity for 6,000,000 
bushels of wheat is being erected, and will be available for 
the coming season’s requirements. Shipment to ocean- 
going vessels can be made at the maximum rate of 60,000 
bushels per hour. 

In the course of a paper on the “ Air-lift System of 
Raising Oil,” read before the Institution of Petroleum 
Technologists, Mr. R. Stirling said that the arguments 
against the use of the air lift are that the inflow of the 
water is induced thereby, and that with very heavy viscous 
oils, if over 5 per cent. and under 20 per cent. of water be 
present with the oil an emulsion may be formed from which 
it is difficult to separate the water. In a well with 10 to 
15 per cent. of water, the difficulty was overcome by 
running into the well an additional 20 per cent. of water. 
No serious emulsion was then formed, and the discharge 
was much facilitated and increased, 


Botn Houses of the Nova Scotia Legislature, states 
the Canadian Engineer, have passed the Bill incorporating 
the “ Association of Professional Engineers of the Province 
of Nova Scota,” and it now requires only the formality 


of the Lieutenant-Governor’s signature for the Bill to 


take its place upon the statute books of the province. 
Nova Scotia is the sixth province to pass legislation 
dealing with the registration and licensing of engineers, 
as similar bills were recently adopted by the Legislatures 
of British Columbia, Alberta, Manitoba, Quebec and New 
Brunswick. Saskatchewan, Ontario and Prince Edward 
Island are the only provinces that have not yet adopted 
such legislation. No Bill has been introduced in Ontario 
or Prince Edward Island. In Saskatchewan a Bill was 
prepared, but upon advice of the provincial Premier, 
who requested a number of changes, it was withdrawn, 
but will most likely be introduced next fall. On account 
of the comparatively few engineers in Prince Edward 
Island there has been no concerted action towards 
lezislation in that province. In Ontario a joint committee 
of two members from each of seven technical organisations 
is at work drafting a Bill which it is hoped will meet with 
the approval of ‘all engineers in that province. 

Tue manufacture of concreto pipes by the “Hume” cen- 
trifugal process—Hume Pipe Company, South Africa, 
Limited—is deseribed in a paper by Mr. W. Wolstenholme 
recently read before the South African Institution of Engi- 
neers. [he materials émployed with the cement are crushed 
stone from the mines in the Witwatersrand area and, for 
reinforcement, discarded winding ropes, of which large 
quantities are available. The ropes, which are slowly 
rotated, are cut into suitable lengths, annealed, and 
unstranded, and then woven into cages which are placed 
in the pipe moulds first. The concrete is thrown into the 
moulds until the required amount is furnished, the 
machine is gradually speeded up, and the centrifugal 
force causes the material to be evenly distributed through- 
out the length of the moulds ; water is also driven out by 
this method. Six +tin. or 6in. diameter pipes can be com- 
pleted in eight or nine minutes, and four 15in. or 18in. 
pipes in fifteen minutes. Larger sizes up to 60in. diameter 
ean be finished in about twenty minutes. Sizes up to 
9in. diameter will withstand a working pressure of from 
300 to 350 lb. per square inch, while larger sizes have been 
tested up to 210 Ib. per syuare inch. When subjected to 
excessive pressure these pipes become a mass of pores, 
and have cracks which allow the pressure to escape. 
The pipes do not, therefore, fail in the manner of a cast 
iron pipe. 

In a paper recently read before the South African 
Institute of Electrical Engineers, Professor Buchanan 
states, in connection’ with the operation of the ordinary 
blast and electric reduction furnaces, that the great 
disadvantages inherent in South African coke for these 
purposes are the high percentage of ash and the con- 
siderable amount of sulphur, both being specially ob- 
jectionable in making pig iron—the former reducing the 
furnace temperature, thus demanding a proportionately 
greater quantity of fuel, besides increasing the amount of 
slag ; .W. the sulphur either enters into the pig iron, 
consid lowering its commercial value, or necessitates 






the use of ea quantity of lime to remoye a 
portion of it with the slag. It would appear that the proper 
policy to tt with South African coal for blast-furnace 
use is to 8€ @ good coking quality, crush very fine, and 
by an ing get rid of a big percentage of the 
ash and most of the pyrites which contain the geen th 


the extra cost of producing this washed coke has to 
kept in view-when comparing with the costs of an glectric 
smelter. Since no air blast is requ the electric 
furnace, and the quantity of coke ed is only that 
sary for the reduction of the ore—less than one- 
fourth of the quantity of carbonaceous fuel required by 
the blast-furnace—any impurities introduced are reduced 
correspondingly. At the same time, in places where good 
hard coke can be obtained at a ‘reasonable price free from 
sulphur and other impurities, the electric smelter does not 
appear to offer any advantages. ; 


Miscellanea, 


CONSIDERABLE progress is reported with the sinking 
of coal shafts in the Campine (Belgian Limburg). The 
og of Winterslag are already working, their 
ily output being estimated at 30,000 tons. 
Tue production both of pig iron and steel ingots and 
castings in May was the highest yet recorded since the 
Armistice, the output of pig iron amounting approximately 
to 738,000 tons and of steel to 848,000 tons. Of the pig 
iron , 272,000 tons were hematite, 263,000 tons 
basic, ‘tons of foundry quality, and 52,000. tons 
forge. 

A syNDICATE has been 
Roumanian railway situation and the possibility of 
pe 2 at pe in Roumania for the construction and 
repair stock. The promoters are the French 
companies, the Forges et Acieries de la Marine et d’Home- 


>. 
formed for the study of the 


court, the Cc ie Frangaise de Material des Chemins 
de Fer, a1 n ie Générale de l’Europe Orientale. 
Tue Industrial Department of the British Empire 


Union has been formed to assist in allaying the present 
conditionof industrial unrest which is threatening, not 
only the prosperity, but the existence of the country. 
Its chief object will be to carry on throughout the industrial 
areas a st a propaganda in which the fallacies of 
Bolshevism, the dangers connected with excessive State 
interference, the disastrous results of reducing output 
and the advantages of labour-saving devices will be clearly 
set fo 


In a recent communication to the French Academy of 
Sciences, it was announced that coal had been discovered 
in the gegion of Port Gueydon, French North Africa. 
This coal appears to belong to very extensive beds lying 
in the region mentioned. Analyses taken have revealed 
the following composition :—“ Moisture, 1.05 to 1.15 
per cent. ; ash, 37.15 to 53.65 per cent. ; volatile matter, 
8.05 to 12.27 per cent. ; fixed carbon and sulphur, 37.25 
to 49.45 per cent.; the calorific value varies from 3960 
to 5390 calories. 

Accorpine to preliminary figures published by the 
United States Geological Survey, the total output of crude 

troleum in the United States in 1919 was about 
377,719,000 barrels, as compared with 355,927,716 barrels 
in- 1918. The home consumption last year was some 
375,559,000 barrels, as compared with 380,242,153 barreis 
in 1918. Some 52,000,000 barrels of crude petroleum 
were rted from Mexico out of a total output—of 
80,556, barrels in that country last year, and handed 
to the refineries on the coast. 


In addition to being the leading mining province of 
Canada as regards gold and silver, Ontario produces other 
rare metals, says the Mining World and Engineering 
Record. During the past year platinum and palladium 
were recovered at Port Colborne, and also by the Inter- 
national Nickel Company at its Bayonne refinery. At 
the latter refinery 19,528 tons of Bessemer matte were 
treated during the year, from which platinum, palladium, 
rhodium, osmium, iridium, and ruthenium were recovered. 
In all 2770 fine ounces of precious metals were obtained, 
the estimated value being 200,000 dols. 


Tue Secretary of the Department of Scientific and 
Industrial Research has announced that the Research 
Association for the British Motor Cycle and Cycle Car 
Industry has been approved by the Department as com- 
plying with the conditions laid down in the Government 
scheme for the encouragement of industrial research. As 
the Association is to be registered as a non-profit-sharing 
company, the promoters have applied to the Board of 
Trade for the issue of a license under Sec. 20 of the Com- 
panies (Consolidation) Act ot 1908. The secretary of 
the Committee engaged in the establishment of the Asso- 





ciation is Major H. R. Watling, ‘‘ The Towers,” Warwick- 
road, Coventry. ; 


His Masesty’s Consul at Liége—Mr. Joseph Pyke— 
in a report to the department of Overseas Trade of 
May 4th, stated that arrangements have recently been 
completed at the British Vice-consulate, Charleroi, for 
the installation of a small catalogue and sample room 
with a view to affording facilities to British traders for 
the display of their publications, &c., such as already 
exist at Liége and other Belgian cities. United Kingdom 
firms which are interested in the matter are accordingly 
invited to forward a copy of any catalogues or other trade 
literature they have issued, and, if desired, small samples 
of their products direct to His Majesty’s Vice-Consul, 
British Vice-Consulate, Charleroi, for inclusion in the 
collection. Catalogues and other publicity matter should 
preferably be in the French language; but, failing 
that, English catalogues, &c., might be sent. The home 
department would be glad to be informed of the fact 
by firms deciding to take any action in connection with 
this matter. 


Speaxine at the annual dinner of the Association of 
Consulting Engineers, held at the Connaught Rooms, 
London, on the 28th ult., Mr. Ll. B. Atkinson, secretary 
of the Cable Makers’ Association and president-elect of 
the Institution of Electrical Engineers, stated that one 
of the reasons for lack of production was the fear of 
unemployment on the part cf the workers. That was the 
first problem they must solve, and, in his opinion, the only 
way of doing so was by each particular industry guaran- 
teeing the emplopment of a full complement of operatives 
in lean as well as in prosperous times. To do that co- 
operation was essential between factories, so that work 
could be distributed evenly over the whole, and also 
fon in selling the finished products abroad; 







co- 

The ne: lem they had to solve was that of standard- 
isation, and what they were in need of was co-operative 
effort. yasked consulting engineers to give their assist- 
ance in sélving those problems ; there was just as much 


skill required to select the necessary plant for 4 particular 
job from standardised as from unstandardised material, 
and they would need their help to break the economic 
front, whieh must be broken if the future of British 





industriés was to be assured, 
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BUENOS AIRES,—Mercnety’s "Boor Store, 576, bay 
W. Loarep, Shanghai an 


CHINA.—Kguty anp WaALss, ng-Kong. 
EGYPT, 0 Sixpanea Aguxcy. 1 near Shepheard’s 8 a rotele Cairo, 
FRANCE.— Abe 4 a la or Paris. 


++ 186, . ty 
INDIA.—A, J. * Count AND Bombay ; wtukorEn AND Co., 
— $ AND Co. leutta. 


vs Spink “s 


ITALY. —Maaziont ~y at i. 07, Corno, Rome; FRATELLI TREVES, 
ee Gmberto, 1, 1,174, Rome; FRaretu1 Boooa, Rome; 
Rico Ho) 


Milan, 
JAPAN.—MARvUzEN "So. Tokyo and rere: 
AFRICA.—Wm. DAwsun anv Sons, Liurrep, 7, Sea-street (Box 489), 


Capetown 
Cc. i AND Cc., Johatinesburg, East London, and Grahams- 


AUSTRALIA —Gorpon AND Gotcn, Lamrrep, Melbourne, Sydney, 
4 Brisbane, Perth, &, 
Mavis anp Mutimn, Melbo' 
TKINSON AND Co., Ortho street, Adelaide. 
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The Proprietors of ‘“‘ The Engineer” have pleasure 
in announcing that they have made arrangements with 
Mr. Easton Garrett, A.M.I. Mech. E., “ Branca 
Orrice Bureau,” 526, Borsa DE ComMERcIO, BuENos 
AIREs, to give infor and assist on maiters 
connected with the engineering trades in Argentina 
to readers of this paper. 

for such information must be addressed to 
the Manager of “ The Engineer,’ 33, Norfolk-street, 
Strand, who will forward them to the “‘ Branch Office 
Bureau,” or, in special cases, will take steps for cabling 
them in private code. 

For the assistance of visitors to Buenos Aires, it 
may be added, Mr. Garrett will be happy to arrange 
personal interviews. 
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Districting the Railways. 


THE division of the railway systems of this country 
into self-contained areas has been, for many years, 
a line of policy advocated by several railway re- 
formers—experts as well as amateurs—in the belief 
that it would not only reduce the evils of competition 
but would increase the efficiency of the administration. 
No perfect plan has, however, been evolved, for soon 
after its advocate begins his task, he finds himself 
in face of difficulties that can only be dealt with by 
special treatment, such, for example, as the creation 
of a reserved area. The recital of a few of these 
troublesome situations will soon prove the truth of 
our assertion. Suppose, as was suggested by that 
clever man, the late Mr. Price-Williams, the whole 
of the railways adjoining and paralleling the East 
Coast were to form an Eastern area, and that between 
it and a corresponding Western area there was a 
Midland area:;; how, then, ;would places like Don- 
caster, Leeds, and Bradford be served ? Commerce 
has been led by the courses taken by the railways 
to flow in certain directions, and the three places 
named—which are typical of many others—desire 
to be connected with both the proposed Eastern and 
the proposed Midland areas. Part of any such plan 
would, no doubt, have an area based on the Great 
Western ‘main ‘line to Chester and Birkenhead, 
That area would include Birmingham and Wolver- 
hampton, which towns must, however, have com- 
munication with Liverpool and Manchester in the 
Western area and with towns in the Midland and 
Eastern areas: We do not, for a moment, suggest 
that train service would ‘not be given between the 


;| Various towns of which the above are examples, but 
7| that communication would suffer by their being in 


separate areas instead of, as now, on the same railway 
system, is all too probable to anyone who has exper- 
ienced the difficulties and delays of cross-country 
journeys. There are also certain important lines 
of communication which must necessarily intersect, 
at particular points, these proposed areas. The 
present Midland main line between Bristol and 
Birmingham; and the Great Central main line west 
of Sheffield, are cases in point. But the most note- 
worthy is the Lancashire and Yorkshire, which crosses 
the whole country from sea to sea. Most of the larger | ‘ 
companies have lines—some even have docks in 
two or more of the possible areas. The company 
or combination of companies which takes the area 
may say that it: possesses enough lines of its own, 
and does not want that’ of the outsider. Ow what 
scale is the latter to be compensated for the loss of 
stich a ‘line, Which may be to him a very valuable 
property, ‘but is not desired by the purchaser? Or 
take the secondary companies. How is that Naboth’s 


3 vineyard, the North Staffordshire, to be disposed -of 


except by making it.an “ area-” of its own ? Or again, 
in which sphere of influence, that based on the London 
and North-Western or that on the Great Western, 
is the Cambrian to be placed ? The Stratford-on- 


Avon and Midland Junction is a small railway with 
a big name, but it is a eross-country line which 
intersects the London and North-Western and 
the Great Central once and the Great Western 
twiee, joins the Midland on the east with the 
same vompany’s system on the west, and has 
physical connections with the other three railways 
named. Quite a pretty puzzle for the “ districter !”’ 

The heroic way out of the difficulty is for the State 
to purchasé the railways and lease them to com- 
binations of the companies on terms proportionate 
to the value of the property in the area. Fortunately 
there is no‘necessity to adopt such an extreme course. 
Before, however, we submit a more agreeable alter- 
native we would deal with a very much misunderstood 
point about the smaller railways. In The Times of 
the 11th inst, a statement which had appeared in 
the issue of the same journal for May 4th was repeated. 
Our contemporary said, on the subject of Sir Eric 
Geddes’ anticipated policy: “One of the measures 
supported by the Ministry is the elimination of 
companies owning sections of track which they do 
not operate, The result of this would be the concen- 
tration of railway working in the hands of eleven 
great companies, The remaining 121 companies 
are merely the owners of track which they have 
leased to the big companies, who work their systems 
under agreement.” As a matter of fact, the number 
of railway companies in England and Wales is not. as 
laid down by our contemporary. The “ owners of 
track which they haye leased to the big companies ’ 
number seventy-two—not one hundred and twenty- 
one—and were they eliminated there would still be . 
eighty-seven companies, and not eleven. What 
The Times’ parliamentary correspondent evidently 
meant was, not the leased lines, but the smaller ones. 
Nothing would be. gained by absorbing the leased 
companies, as they cost nothing to run, They are 
all paid a guaranteed dividend or a fixed share of 
the net profits by the lessees. Most of them would, 
long. ago, have been absorbed by the latter had not 
an Act of Parliament to be obtained for each purchase. 
Little would be gained by absorbing the smaller 
companies. It will come as a surprise to many to 
hear that there are thirty-six companies, owning 
rolling stock and operating railways, whose capital 
is less than £200,000 each. Were they absorbed 
they would still require to be maintained and manned, 
and the only possible economy would be in directors’ 
fees and the salaries of managers, secretaries, accoun- 
tants and their staffs. This, however, is very little. 
It was £13,125 in 1913, or only 0.54 per cent. of the 
whole of these charges for all the railways in Engla: d 
and Wales. And who would like to have them ? 
Six of them were, in 1913, run at a loss, and ten had 
an income of under £1000 each, and only one had over 
£10,000—and it was a tramway company! True, 
one other made more.’ But it, too, was a tramway 
company which has. since been bought out by the 
Blackpool Corporation. Then there are eleven 
companies a little bigger and more prosperous, but 
their administration costs only 1.06 per cent. of the 
total, and their net income was but 0.52 per cent. 
of the total net receipts. Here, again the obvious 
remedy is for the smaller lines to be purchased by 
the State and to be leased to the larger companies. 
Such a course would be open to the objection, only 
a little less in importance than the evil of nationalisa- 
tion, that any loss in operation would fall on the 
State. Another evil is that whilst a private company, 
however bad its financial position, will do its best 
for the public, and make the most, of its condition, 
the State will be less energetic. Moreover, from lines 
State-owned the public expects more than it will be 
content to put up with from a private company, 
especially if the latter be doing its best. 

As we have already said, the obvious solution is 
for the State to purchase all the lines and then to 
partition them into districts. We need not, repeat 
the arguments, so often presented in these pages, 
against such a step, but wili proceed to point out 
the more agreeable alternative. It is to follow the 
policy laid down in the recently enacted Trans-- 
portation Act of the United States. There, under 
Section 407, the Inter-State Commerce Commission 

“shall, as soon as practicable, prepare and adopt a 
plan for the consolidation of the railway properties 
of the ‘continental United States into a limited 
number of systems. In the division of such railways 
into such systems under such plan competition shall 
be preserved as much as possible, and wherever 
practicable the existing routes and channels of trade 
and commerce shall be maintained.” After a ten- 
tative plan ‘has been prepared it shall, after a public 
inquiry, be adopted, and ‘then all consolidations 
between’ companies. that’ follow this plan shall be 
sanctioned. . Nothing is said in the Act as to con- 
solidations being compulsory—one of the Bills on 
which the Act is based laid down that voluntary 





amalgamations would be encouraged for seven years, 
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and after that period they would be compulsory— 
so evidently that is as far as it is thought wise to go 
for the present. Why should not our Ministry of 
Transport prepare such a plan for similar consolida- 
tions here and bid the companies do their best to 
achieve such amalgamations by mutual agreement ? 
By give and take in the matter of what we may call 
the unwanted property in the various areas much 
could be accomplished, and certainly more would be 
done by voluntary action than by compulsion. 


The Alleged Safety of Flight. 


Ir has been repeatedly asserted that flying is to-day 
almost as safe as motoring, and hardly more dan- 
gerous than railway travelling. The statement has 
hitherto passed unchallenged because, being founded 
on the general impressions of those who make it, and 
not upon exact data, it is very difficult to disprove, 
Nevertheless, those interested in aviation are aware 
that from the commercial point of view this question 
of danger is hampering developments almost as much 
as the question of expense. The general public has 
still but little faith in the safety of aviation, and it is 
undoubtedly true that could such faith be encouraged 
and shown to be justified, the problem of reducing 
the cost of civil aviation would become much less 
formidable than it is to-day. With a view probably 
to promoting public faith in the safety of flight, the 
Air Ministry recently circulated certain figures illus- 
trating the incidence of casualties incurred within 
the United Kingdom in the course of civil flying 
during the period from May Ist to December 3lst, 
1919. These figures showed that the pilots killed 
per thousand flights made-numbered .11, while those 
injured numbered .17. Per thousand hours flown, 
-48 pilots were killed and .72 injured, while per 
thousand passengers carried, the casualty figures 
among the pilots were .016 and .16 respectively. 
On the passengers’ side, .06 were killed and .61 
injured per thousand hours flown. Quoting these 
figures a short time ago at a meeting of the Royal 
Aeronautical Society, the Controller of Information 
at the Air Ministry referred to them as cheerful and 
as showing “that flying is not so very dangerous 
after all.” They are all certainly small, but as they 
stand they prove nothing, while, on comparison, they 
indicate a condition of affairs which is very far indeed 
from cheering. 

We cannot measure a danger in absolute units, 
but can only compare it with some other familiar risk. 
To what other danger shall we compare that involved 
in flight ? The obvious comparison is with travel 
in motor cars and motor char-a-bancs, for in both 
cases the lives of a group of people varying from one 
or two to about thirty or forty are placed within 
the care of a single person; but, unfortunately, 
statistics revealing the number of casual ies suffered 
as a result of motor accidents or the number of people 
annually transported in motor vehicles are not 
available. Turning, however, to our railways, we 
find at hand all the data required to institute a com- 
parison between the dangers of travelling by air and 
by rail. Taking the year 1913 as our basis, we find 
that the railways of the United Kingdom carried in 
round figures 1,455,000,000 passengers, not counting 
season-ticket holders, who numbered about 738,000. 
If we suppose that each season-ticket holder repre- 
sents an average of 400 journeys per year, the total 
number of passengers carried can be estimated at 
1750 millions. If the casualties to the engine-drivers 
amounted to .016 killed and .16 injured per thousand 
passengers carried, as, according to the Air Ministry’s 
figures, did the casualties among civil aviation pilots, 
then the annual death roll among our engine-drivers 
would amount to 28,000 killed and 280,000 injured. 
In actual fact there were less than 30,000 drivers 
employed on our railways in 1913, and of these 21 
were killed and 284 injured. The aeroplane pilot’s 


risk would thus appear to be about one thousand. 


times as great as the engine-driver’s. The passengers’ 
risk can be arrived at similarly if we assume a figure 
for the average duration of a railway journey. 
Taking this figure as an hour, it follows that the total 
time spent in railway travelling during 1913. was 
1750 million hours. If then .06 passengers were 
killed and .61 injured per thousand hours of travelling, 
as was the case in flying during the period covered 
by the Air Ministry’s figures, the death roll amo 

railway passengers would reach the appalling total 
of 105,000 per year, while. over a million passengers 
would receive injuries. Actually the number of 


passengers killed on our railways in 1913 was 133, 
while those injured numbered 1218. The aeroplane 
passenger’s risk is thus apparently about 800 times 
as great as the railway passenger’s. It may, perhaps, 
be objected that this comparison of the risks of flying 
with the risks of railway travelling is unfair, because 
of the fact that in aviation the passengers are;,of 





necessity transported. in very, smal] groups compared 
with the sunt travelling in an average well-filled 
train. One train trip may transport a thousand 
passengers, whereas a thousand passengers trans- 
ported by deroplane would necessitate from fifty 
to a va or more separate flights. If, then, the 
chances of an accident occurring were the same in 
both cases, the fact that the aeroplane has to run 
such chances fifty to a hundred times as often as 
a railway train in order to transport the same number 
of ngers should’ be taken into ‘consideration. 
Undoubtedly the dispartty in the numbers -carried 
per trip affects the matter unfavourably from. the 
aviation point of view, but on the other hand if must 
be remarked that this same disparity, while it 
increases the chances of an accident per thousand 
passengers carried, decreases the ¢asualties when 
an accident does occur. On balance the two factors 
should cancel out, so that the comparison we have 
instituted appears to be reasonably just. 

The position revealed by our figures cannot be 
regarded as cheerful. We would, instead, describe 
it as very. depressing were it not for one reflection : 
civil aviation has been conducted so far on such a 
small scale compared with railway transport that 
exterpolation of the casualty statistics may involve 
the well-known possibility of arriving at a mis- 
leading result associated with this process. We are 
not entitled to assume that the dangers of flying 
as revealed by the casualty statistics forthe small 
amount of civil aviation so far attempted would of 
necessity .be confirmed were the services greatl 
expanded. * Thus, while a greatly extended system 
of aerial transport would conceivably be accompanied 
by the introduction of dangers which are~to-day 
not present, or are insignificant—for example, the 
risk of collision in the air—equally conceivably would 
the extension reduce some of the existing risks, 
such as those involved in the dependence upon a 
very limited number of machines and.pilots. Never- 
theless, the comparison we have instituted is, we 
think, sufficiently sound to serve as a check upon 
those who would make wide claims for the safety 
of modern flight. No doubt, as compared with the 
early days, such safety has been increased to a re- 
markable extent, but it would be foolish and, in 
the end, harmful to encourage the belief that prac- 
tically all elements of danger have now been elim- 
inated. Compared with travel by rail, the dangers 
of flight are demonstrably still of very formidable 
magnitude, and until they have been reduced any 
reduction in the cost of aerial transport—greatly 
as it is required-—will inevitably fail to increase the 
popularity of civil aviation. 








Shipbuilding in Japan. 





THE new Japanese battleship Mutsu, which was 
laid down in 1918 at the Yokosuka Imperial dock- 
yard, was. successfully launched on the 31st of last 
month. This vessel is described as the. largest: in 
the Japanese Navy, from which it would ap 
that her sister ship, the Nagato, being builtin dry dock 
at the Kure dockyard since August, 1917, has not 
yet been floated out. The type they represent is 
undoubtedly a most formidable one, and to those 
who are out of touch with current’ naval progress 
it may come as a surprise to learn ‘that the Mutsu 
and Nagato are more powerfully armed than any 
ship in the British Navy, and larger'than any warship 
now afloat, with the sole exception of H.M.8. Hood. 
Their chief dimensions are :— » 661ft.; beam, 
95ft.; draught, 30ft.; displacement, 33,800 tons. 
Geared turbines are to be installed in both ships, 
from which a speed of 23} knots is anticipated. 
The main armament will consist of eight 16in. guns. 
The Japanese ships, therefore, are slightly larger 
and considerably faster than their American con- 
temporaries of the “Maryland” class, the narme- 
ship of which was launched on March 20th; but the 
main armament is the same in calibre and’ number 
of guns. Besides the Nagato and Mutsu, six further 
capital ships are under construction or about to be 
laid down in Japan, a number that will bring the 
establishment up to seventeen Dreadnoughts or, 
in popular parlance, “ super-Dreadnoughts,”’ for 
all save'one of the seventeen are armed with guns 
exceeding 12in. in calibre. 
| The exaet position of the Japanese naval: pro- 
gramme at the present moment is somewhat obscure. 
According to a Government measure’ introduced 
late in; 1917, a sum of £30,054,800, spread. over a 
period of six years, was to be spent on the construction 
of two battle-cruisers, three light cruisers, twenty- 
seven destroyers, and forty-eight s i 
this amount, £2,544,000 were to be 
£4,771,766 in 1919, £5,412,381 in the current year, 
£6,819,685 in 1921, £7,122,678 in ¥922;-and the balance 
in: 1923.' Apparently,’ however, the ‘prograinme was 
subsequently modified to include a'larger proportion 
of capital ships. The ultimate.sim ofthe: Japanese 


disbursed in 1918, 





Government, as explained at the, time, is to realise 
the so-called “* cit thet » i system, that is to say, 
squadrons each consisting of eight battleships and 
eight battle-cruisers, and to create in time at least 
three squadrons of this’ composition. But, irre- 
spective of financial considérations, there are factors 
which augur none too well for the attainment of th:s 
goal within the measurable future. Since the close 
of the war shipbuilding in Japan has been seriously 
hampered by the difficulty of obtaining steel. She is 
dependent primarily on the United States and Great 
Britain for her supplies of this material, and within 
the past two years her imports from both countries 
have fallen off considerably, owing, on the one hand, 
to transport difficulties. in the States, and, on the 
other, to. the fact, that the unfavourable exchange 
situation makes it more profitable for British manu- 
facturers to dispose of their steel in the European 
markets. So serious has the shortage become that 
this year’s output of tonnage in Japan is expected 
to be less than 600,000 tons instead of the 800,000 tons 
forecast in January. This scarcity of steel is probably 
reacting on the naval pro e, and may account 
in part for the delay in floating out the Nagato. 
When the war boom in shipbuilding was at its crest 
new yards sprang up in Japan with mushroom-like 
rapidity. Just. before the Armistice no less than 
seventy shipyards were at work in the Osaka district 
alone, a number» that ‘has Jately fallen to twenty. 
The home steel supply was gravely prejudiced at 
the beginning of the year by an act of sabotage 
perpetrated at the Yawata works, the only concern 
in Japan which is capable of producing large quan- 
tities of steel. So extensive was the damage that the 
works had to be closed down for several months. 


Y! Another factor tending to retard the output of 


tonnage, naval as well as mercantile, is the higher rate 
of wages demanded by the shipyard workers. Four 
years ago the average daily wage of a Japanese 
shipwright was about a yen (2s.). The present-day 
average is doubtful, but it is certainly much higher, 
and fresh claims have lately been put forward on 
behalf of the workers. Thus the immense advantage 
which cheap labour gave to Japanese shipbuilders 
over their rivals in the Occident is gradually dis- 
appearing. 

PS0 oe ak techmcal efficiency is concerned, Japan 
unquestionably stands in the front rank as a ship- 
building nation. During the period of intensive 
construction brought about by the depredations 
of German submarines, many new “records’’ for 
quick building were made in the United States, and 
a yard at Ecorse, Detroit River, claimed to have 
“ licked ereation’ by delivering the s.s. Crawl Keys, 
of 2300 tons gross, twenty-nine days after the keel 
had been laid. This achievement, creditable as it 
was, has, however, been surpassed by the Kawasaki 
dockyard at Kobe in the case of the steamer Raifuku 
Maru, of 5800 tons . .The keel of that vessel 
was laid on October 7th, 1918; she was launched 
on October 30th, and her official trials were success- 
fully completed on November 5th. In her case, 
therefore, the building period also covered twenty- 
nine days, but she was larger than the American 
vessel by 3500 tons, a difference that makes the 
record much more noteworthy, In speed of naval 
construction the J yards are equally well 
to the fore. The 31,300-ton battleship Ise, built 
by the Kawasaki Company, was completed in thirty- 
one months. Twelve 700-ton torpedo-boat des- 
troyers, ordered in Japan by the French Government 
at the beginriing of 1917, were ‘all in service by the 
following August, some of them having been built 
so quickly that ‘the average period for the twelve 
worked out at five months. In the light of these 
performances the assertion of a leading Japanese 
yard that, provided the necessary material was 
forthcoming, they would be prepared to deliver a 
battleship of the largést ‘dimensions within twenty 
months from the laying of the keel, a light cruiser 
within eleven months, and a large destroyer within 
five months, does not appear to be exaggerated. 

The rise and development of modern shipbuilding 
in Japan furnishes one of the most striking instances 
of the national adaptability, The squadrons which 
carried the Japanese flag to victory at the Yalu in 

1894 and at Tsushima in 1905 had been constructed 
almost entirely in foreign shipyards. It was not 
until 1905 that the firse large armoured warship 
wes laid down in a Japanese yard. But since that 
date more than a score of fine battleships and cruisers 
have been built and completely equipped by the 
national industry, and at the present moment, as 
we have seen, battleships of unprecedented size and 
power are approaching completion in Japan. The 
growth of the late Imperial German Navy during the 
twenty years ing the war was regarded as 
phenomenal ; ‘but considering the at difference 
in wealth and productive facilities of Germany and 
Japan respectively, the latter’s achievement in the 
same sphere of endeavour is even more astonishing. 





ANSWERING a question on the Ist inst., Mr. Neal said 
that the authorities and owners of nes emnnened 
with London traffic were pressing on with such improve- 
ments to the services as were ble, and he hoped that 
before winter a considerable improvement would have' been 
effected. The report of the Advisory Committee was under 
the consideration of the Cabinet. 
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Literature, 


Tanks: in the Great War, 1914-1918. By: Brevet- 
Colonel J. F. C.: Fuller; D.8.O. (Oxfordshire and 
Buckinghamshire Light Infantry). London: John 
Murray, 1920. Price 21s. net. 

TuIs is a book of absorbing interest. . The author tells 

his tale in excellent English prose, with no, seeking 

after effeet, and he sueceeds in conjuring, up, before 
the reader's eye a vivid picture of the working of the 

Tanks and of the astounding heroism of the British 

Tank Corps. Col. Fuller’ was Chief General Staff 

Officer of the Corps from December, 1916, till August, 

1918, and he was, therefore, exceptionally placed for 

dealing with his subject, and the greater part of the 

book has. evidently, been written, from first-class 
knowledge or from evidence supplied by eye-witnesses. 

In his introduction the author gives a long list of 

those to whom, he says, credit is due in this direction, 

and he takes vastly little himself, deseribing himself 
rather as editor of a mass of information supplied 
by others rather than as sole author. As, however, 
the same style and touch are recognisable throughout 
the work, we fancy that Col. Fuller has claimed less for 
his own work than the circumstances actually justified. 

The book runs to, or just over, 300 pages, and there 
are forty chapters in it, all of them devoted to separate 
subjects, With an average of only just over seven pages 
to each chapter, there is, as can well be understood, 
noroom.for much technical detail.. Indeed, some 
may wish that more had been said concerning 
the construction of the Tanks themselves. But the 
book has evidently been written by a soldier proud 
of his weapon, and fully alive to any and every 
improvement made in it, rather than by an engineer 
purely and simply for the perusal of engineers. It is 
the man who has used the new form of battle engine 
who is speaking; the man who. has faced enormous 
ocds, who has taken the risk of death instant or 
lingering by shell, rifle or trench mortar fire or. by 
bombs, by suffocation or poisoning, or by roasting. 
It is, much of it, @ very human record which, while 
no space is lost in useless verbiage, yet lets the reader 
gauge the enormous difficulties encountered, only 
to be overcome, and gives him a deeper insight into 
the working of the gallant Tank Corps than it has 
hitherte been possible to obtain. 

To deal with the book chapter by chapter would 
be impossible in the space at our command. We 
shall aim, therefore, at giving no more than a bare 
outline of a few of the subjects dealt with. First, 
then, there are some illustrated notes descriptive 
of early examples of landships and fighting chariots 
designed with the idea of conveying combatants 
into the ranks of, or in close proximity to, the foe, 
while at the same time giving them protection from 
missiles. Then there is reference to the evolution 
of the chain track which plays such an important 
part in the Tank. Next comes the genesis of the tanks 
as they figured on the battlefield. The questions 
of who was responsible for or had a hand in the 
idea of making the “‘ landships,” as they were called 
at first, and of who actually got : ut the designs and 
made the original Tanks, are gone into, and this porticn 
of the book is one of the very few in which the author 
does not appear to be fully aware of the actual facts. 
Much of what he says on the subject must have been 
written from hearsay: Of course, as the book is 
not primarily of an engineering nature, it might 
be thought that that side of the question was not 
of great importance. Still, for the honour of those 
chiefly concerned, it is as well that facts shouJd be 
stated correctly. In the first of his three dedications 
of the book the author says: ‘1 dedicate this book 
to the modern military scientists, that small company 
of gentlemen who, imbued with a great idea, were 
willing to set all personal interest aside in order to 
design a machine destined to revolutionise the science 
of war.” Now, as-a matter of fact, the purely 
military scientist had nothing whatever to do with 
the design of the Tanks as actually made and used. 
It is true that Lieut.-Col. Swinton—in common with 
many others—had visualised an armoured fighting 
vehicle carried on chain tracks. On page 21 it is 
pointed out that for such an ‘‘ armoured machine-gun 
destroyer,” as he called it, the following requirements 
were necessary :-—A speed of four miles per hour ; 
a climbing power of 5ft.; a spanning power. of 5ft. ; 

a radius of action of twenty miles; a weight of about 

eight tons; a créw of ten men ; and an armament of 

two machine guns and one light quick-firing gun. 

It is true also that he, in conjunction with Captain 

Tulloch, considered ‘the construction of a machine 

which was to embody, we, believe, a Holt tractor; 

but, .as is stated on page 20, it was estimated that the 

Tulloch machine would.take,a year to design and build, 

it was, notunnaturally,shelved. Parenthetically,it may 

be remarked that the first Tank was actually designed 
and built in thirty-seven days. Col. Fuller's book 
was written before the sitting of the Tank Awards 

Committee, which, while giving smaller gratuities 

to others, found that Sir William Tritton and Major 

W. G,, Wilson. were mainly responsible for the design 

of the Tanks as. constructed and used, and awarded 

them’. an‘;honorarium which, though it. was. con- 
siderably im excess: of) the: smaller gratuities just 
méntioried, was, nevertheless; of but;small dimensions. 





Sir William Tritton, ‘as all’ the engineering world | 





knows, is 9,,civilian, and Major Wilson: only. held 
military rank because of the necessity of war, and 
cannot, we think, accurately: be described as a 

“military ” scientist, though actually he is an engineer 
of great talents. Moreover; it is’ evident, we 
think, that the author did not intend to include 
him. in his dedication. The references to his 
part inthe great work are most meagre, as, indeed, 
are those to.the labours of Sir William. Tritton, 
whereas more credit than is really due is given to 
others. In fact, every opportunity is taken to empha- 
tie ‘the doings’ of the military authorities ; whereas, 
if it comes to that, the Admiralty had iiuich’ more to 
do with the matter than they had, for they did 
finally get into touch with an engineer capable of 
giving practical mechanical shape, to what, before, 
had been but a tangle of nebulous ideas. But even 
the famous ‘‘ Landships ‘Committee ’”’ had expended 
three-quarters of the sum allotted to it to carry out 
the work of designing armowred fighting vehicles 
which could go across coun'ty and span trenches, 
without any result, before the first Tank was ordered. 
That Tank was built for less than the balance o* the 
allotted sum, and in a Jarge measure it was successful, 
though the. tracks on which it ran, which had been 
imported from America, gave trouble, and others had 
to be designed to take their places. 

One other small point before we leave this section 
of the book. On page 29 Colonel Swinton is credited, 
* after consultation with Lieut.-Col. W. Dalby-Jones, 
assistant secretary of the ‘Committee of Imperial 
Defence,’ ”’ with having chosen the name of ‘‘ Tank.”’ 
Now some time ago we were at pains to ascertain 
the real origin of the name, and found it to be as 
follows. When the first Tank was being built, the 
various component parts were put through the shops 
of Wm. Foster and Co., Limited, under different 
order numbers, and the body portion was. given out 
as being for a ‘‘ Water carrier for Mesopotamia.” 
That was too long a title for the workmen, so they 
simply called it a ‘ tank,’ and the name became 
transferred to the complete machine when the various 
parts came to be fitted together ! 

Let us now turn to the Tanks themselves. 

Chapter IIT. is devoted to the mechanical charac- 
teristics of the machines. Nearly, but not quite, all 
the various types of Tanks which were designed 
and built receive mention, but the engineer will find 
with regret that the particulars of their construction 
are of the briefest. Nevertheless, sufficient is said 
to give a superficial idea of the ingenious contrivances 
which did so much to win the war. The next chapter 
deals with the Mark I. Tank and its tactics. Mark I. 
was the direct outcome of an experimental machine 
which was tested on February 2nd, 1916. It was the 
first to be-used in warfare, and though ‘many mech- 
anical improvements. were, introduced from time to 
time, its profile and that of the Mark V. Tank of 
1918, which is the standard British heavy Tank of 
to-day, are to all intents and purposes: identical ; 
“and this,” remarks Colonel Fuller, “is a striking 
tribute to the genius of the designers, who, without 
previous data upon which to'base their work, pro- 
duced the parent weapon.” Mark I. Tank, we are 
told, could move over flat ground at from 100 to 
120 yards per minute, and over ground intersected 
by trenches at from 30 to 40 yards per 
minute, ‘‘and at night-time at 15 yards per 
minute,” the reduction of speed being, presumably, 
because the pilot could not see his- way so well. 
It could cross all forms of wire en ements; 
crushing down two paths through them which were 
passable by two single files of infantry. It could 
span a trench 11ft. 6in. wide, surmount an obstacle 
5ft. high and climb up a slope of 1 in 2. It was proof 
against ordinary rifle bullets, shrapnel and most 
shell-splinters. This type of tank was divided into 
two categories—‘‘ male ’’ and “ female.’’ The former 
carried two 6-pounder and four Hotchkiss 
machine guns ; the latter five Vickers and one Hoteh- 
kiss machine The normal amount of ammuni- 
tion carried was, for * males” 200 rounds of 6-pounder | f 
and 10,000 rounds of small-arm ammunition ; for the 


*‘ females,”’ 12,000 rounds.of small-area ammunition. 
After discussing the limitations < Mark I. type, 

the author proceeds to describe t ¢ Somme pee 

of 1916. Tanks were first used - 

There were forty-nine of them, all} 

being allotted to the 14th aes re, to aie the 

15th corps, and eight to the 3rd corps, all of thé} 

Fourth Army, while seven were given to the Reserve 


Army. Of these doings Col. Fuller writes as follows :— 
“This attack of September 15th, from the point of 
view of Tank operations, was not @ great success. 
Of the forty-nine Tanks pyec thirty-two 
reached their starting points; nine ahead of 
the infantry and caused considerable loss to the enemy, 
and nine others, though they; never, caught, up, with 
the infantry, did good work in clearing up points 
where the enemy was still holding out., Of the 
remaining fourteen, nine broke down from, mechanical 
trouble: and five became ditched. The, .casualities 
among the Tarik: personnel were insignificant... .Of 
the machines, ten were hit in action and’ temporarily 
renderéd useless, and séven were slightly damaged, but 
not sufficiently to prevent them returning in safety.” 
The next occasion on which-Tanks ‘were used was 
during, the attacks of September 25th and, 26th, and 
the last..cecasion, on, which they , were employed in 
1916 wasion November 13th and.14th in, the. battle 


| 


of the Ancre, which completed the Somme operations 
for the year, Writing on the results achieved up to 
that time, Col. Fuller says’: From’ the’ point of 
view of the general observer it might be said that, 
except for one or two small and brilliant. operations, 
the Tank, during the battle of the Somme, had not 
proved its value. The general observer, however, 
is seldom the best judge, and when the actual con- 
ditions under which Tanks were used, during the 
autumn of 1916, are weighed and the lessons sorted, 
history’s verdict, it is thought, will be that they had 
so far proved their value that September 15th, 1916, 
will, in future, be noted, not so much for the successes 
gained on that day, but as the birthday of a new 
epoch in the history of war.”” He maintains that 
among the lessons learned were that the machine in 
principle was sound, and only certain 
mechanical improvements; that it not been 
given a fair trial, having been unavoidably used on 

“* pulverised soil, often converted by rain into a 
pudding of mud we, 98 on account of the secrecy 
it had been to maintain, commanders had 
little or no coneeption of the tactics to apply to its 
use; that there had not been sufficient time to give 
the crews a thorough and careful training; that 
Tank operations require the most careful preparation 
and minute reconnaissances in order to render them 
successful ; that they, like every other arm, require 
a separate supply organisation to maintain them 
while fighting ; and that they draw away much fire 
from the infantry, and have as great an encouraging 
effect on our own troops as they have a demoralising 
effect on the enemy’s. 

Chapters VI., VIL. and VIII. are devoted to “‘ The 
Growth of the Tank Corps Organisation,” ‘“ Tank 
‘Esprit de Corps,” and “Tank Tactics” respec- 
tively. All afford interesting reading. Chapter IX. 
treats of the battle of Arras in 1917, concerning which 
the Commander-in-Chief signified his approval on 
the excellent. work performed by the Heavy Branch 
of the Machine Gun Corps—the ] title of the 
Tank Corps. Chapter X. is entitled “Tank Battle 
Records,” and contains a series of short and concise 
reports written by Tank commanders on coming out 
of action, In one case a Tank, got ditched, but its 
plucky commander writes as follows :—‘‘ It would 
appear... that the presence of my Tank . . . was a 
deterrent to the enemy, of whom small bodies were 
still in existence in the vicinity. I. caused my 
6-pounders to be manned, and we held our position for 
three days, when the Tank was everitualiy got out 
of her position.” Other battles are discussed in 
other chapters. The second‘ and third battles of 
Gaza in Chapter XI., Messines' in Chapter XTIZ., 
the third battle of Ypres in Chapter XV., the battle 
of Cambrai in Chapters XVIII. and XIX., the second 
battle of the Somme in Chapter XXIII., the battles 
of Hamel and Moreuil in Chapter XXVII., the battle 
of Amiens in Chapter XXIX., the battle of Bapaume 
and the second battle of Arras in Chapter XX XIIL., 
the battles of Epehy and Cambrai-St. Quentin and 
the battles of Selle and Maubeuge in Chapter XX XVII. 
In all of them the performances of the Tanks are, by 
the aid of excellent maps, described succinctly, 
and yet with enough detail to bring into sufficient 
relief the salient features, and we are told how, 
in spite of set backs here and there, the machines went 
from success to success, and that their use materially 
reduced loss in other arms of the service. As @ rule 
references to specific exploits are not made, but one 
whole chapter is devoted to the account of a com- 
‘mander of a Whippet Tank in-an action near Viliers- 
Bretonneux. It is a great deal longer than the average 
report, and it was written when the commander— 
Lieut. C. B. Arnold, of the 6th Tank Battslion— 
returned home after being captured and taken 
aS & pri r to Germany. It is a veritable epic, 
and will be read by everyone, be he soldier or civilian, 
with immense admiration and pride. 

Space will not permit of our doing more than 
Peages to a few more chapter headings. Chapter XX., 

er. extanple, contains ““ An Infantry Appreciation of 
Tanks,” Chapter XXI. is concerned with the Tank 
rf Training Centre, XXII. with the 
Companies, Chapter XXIV. with the 
Tank Tank Sigealiing Organisation, Chapter XXV. with 
-|the French Tank Corps, and Chapter XXVIII. 
| with German Tenk operations, in which the reader 
will learn with surprise that throughout the war the 
Germans never had at their disposal more than some 
fifteen tanks of their own manufacture, and that 
though, in addition, they captured and repaired 
about. twenty-five British Mark IV. machines, there 
were only nine recorded occasions on which they used 
Tanks in action. Chapter XXXI. gives a German 
Appreciation of British Tanks, and Chapter XXXIV. 
an account of German Anti-tank Tactics. Chapter 
XXXVI. deals with the American Tank Corps, and 
Chapter XXXVIII. with the 17th Tank Armoured 
Car Battalion. The two last chapters in the book are 
devoted to ““A Retrospect of what Tanks have 
Accomplished,” and “ A Forecast of what Tanks may 
do.” 

The whole -volume, despite ithe few inaccuracies at 
the beginning, to which we have drawn attention, 
is eminently worth reading by everyone—be he an 
engineer or not—and there are many parts of it which 
will appeal irresistibly to engineers, since those with 
engineering knowledge are best able to understand 
the difficulties encountered and overcome, 
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An Engraving and Profiling 
Machine. 


WE illustrate herewith an engraving machine made by 
T. Cooke and Sons, Limited, Buckingham Works, York, 
and intended for the use of engineers, instrument makers, 


die sinkers, mould makers, and others having a consider 


able amount of lettering, figuring, and general engraving 


to execute either in hard wood or in soft or hard metal 


The machine is capable of forming characters varying in 
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FIG. 1—THE COOKE ENGRAVING AND PROFILING MACHINE 


height from 2in. down to '/;,in. and can engrave either 
“plain sunk” or in relief. In section the plain sunk 
characters, according to the form of tool used, may be 
either vee-shaped, U-shaped, or square channel shaped. 
The characters may be engraved either in straight lines 


ing may be carried out on bevelled work. 

In addition to its use as an engraving machine pure and 
simple, the machine may be arranged as a circle divider, 
provided no great degree of precision is required in the 


divisions. Further, the machine can be used for carrying | 
out profiling operations and under this heading is capable | 
of cutting out work of considerable intricacy under | , 
| _THE following memorandum concerning the activities 

The basis of the machine, as usual in appliances of its | Of certain Belgian industrial firms has been forwarded to 
kind, is a pantagraph carrying at one end a power-driven | the Department of Overseas Trade by H.M. Consul at 


repetition conditions. 


revolving cutter and at the other a guiding point or tracer, 


which is made to follow the character or pattern on a' 


reduction. 


or in any ratio down to quarter full size. 


from the standard size of pattern plate. 


and figures'down to jin. in height may be cut. 


characters */,,in. in height. 


electric motor, 





to the pulley on the cutter spindle. 


| whereby the tool may 

of half an inch. 
uniform depth 
| of about 14m. by Qin. 


| The work is supported on a compound slide, which, by 
| means of a hand wheel, may be raised or lowered vertically 
| on @ bracket hanging in front of the machine standard. 
| By these means work of varying thickness or depth may 
| be accommodated and brought horizontally into correct 
For engraving dials 
and similar circular work a revolving table, Fig. 5, is fixed 
This table is graduated in 
degrees round its edge and is rotated by means of a worm 
| and worm wheel drive from a hand wheel, the periphery 
| of which is divided in minutes. To facilitate the setting 
| of the work the worm can be withdrawn from the worm 
To this end the worm shaft is mounted, towards 
the hand wheel end, in a swinging bearing and at the other 
is pressed by a plate spring against a half-moon cam oper- 
ated by means of a trigger lying against the under surface 
The tables supplied by the makers 
| range from 12in. to 22in. in diameter. Certain of the sizes 
a 
| tilting action, which enables them to be set at any angle 
| between the horizontal and the vertical so that the square 
or bevelled edges of circular work may be engraved or 


| relationship with the cutting tool. 


over the compound slide. 


wheel. 





| of the circular table. 


} 


| are provided witt an additional movement, namely, 


divided. 


level reaches 26in. 











District, 


| 
} 
| 


| 


Lidge :— 











FIG. 2—ENLARGED VIEW OF 


templet fixed to a table at the rear of the machine.. The 
arms of the pantagraph are made of cast iron and are 
united by means of a pair of cone pointed pins at each 
corner. The pantagraph as a whole is supported on two 
cone points between the forks of a bracket- bolted adjust- 
ably to the top of the machine standard. As shown in the 
detailed view of the pantagraph, Fig. 4, the two cone points 
in question are fixed in a block which may he clamped to 
the pantagraph arm in any desired position. The spindle 
for the engraving tool is carried on a long slide which may 
be clamped to the adjacent pantagraph arm in the position 
required to make the tracer, tool and fixed arm pivot axis 

















PANTAGRAPH AND TABLES 


re-lighted during the month of March a second blast- 
furnace, and the two furnaces are stated to produce about 
300 tons per day. In the steel works two Bessemer con- 
verters produce about 125 tons ; the boiler works are com- 
pletely re-established. This firm is. understood to have 
recently made an arrangement with the Société des Forges 
et Toleries Liégeoises, at Jupille ; two mills for rolling light 
plates will commence work towards the end of May and 
will produce monthly 2500 tons. 

Société Anonyme des Fours & Coke et a Gaz de Grivegnée.— 
This firm has recently re-lighted a block of forty ovens, 
thanks to a contract concluded with the Hainaut Coal 


collinear, the necessary condition to secure accuracy of 
Scales are provided for each of these two 
adjustments, and by means of them the cutting tool can 
be made to follow the motion of the tracer point full size 
In this way 
characters from 2in. down to }in. in height may be cut 
or smaller sizes 
of characters a jin. pattern plate, which may be produced 
. | on the machine itself, is used. With such a plate letters 
With an 
fin. pattern plate the range may be extended down to 


The cutting tool is driven by a quarter horse-power 
The driving cord, as shown in the general 
arrangement, Fig. 3, is led round a pulley on a tension 
lever and thence to two pulleys journalled on a bracket 
bolted to the top of the machine standard. Thereafter 
the cord is led round a pulley on the clamping block of the 
first pantagraph arm, thence to a pulley coaxial with the 
pin joint between the first and second arms, and so finally 
The cord returns to 
the driving motor by the same route over a duplicate set 
| of pulleys. The cutter spindle is carried on a vertical slide, 
be fed downwards to a total extent 
An adjustable stop is provided under the 
feed handle so that all letters may be cut as required to a 
The cutter can cover a maximum area 


In addition to the design illustrated, the machine is 
made in another form which is identical with that described, 
except that it is arranged for belt driving. Either of these 
forms can be fitted with an extended vertical slide, reaching 
to the base of the standard, and a larger rising table. With 
| this extension the range of adjustment of the work table 
or circularly, on the cylindrical surface of a ring or on the | 
edge of a disc, while by means of a tilting table the engrav- | 


Reconstruction Work in the Liege 


Société Anonyme des Aciéries D’ Angleur.—This company 





Mines. In consequence the Société Anonyme Athus 
Grivegnée, which owns 50 per cent, of the capital of the 
Société des Fours & Coke’ et & Gaz de Grivegnée, will 
experience considerable benefit owing to the fact that the 
Société Anonyme Athus Grivegnée uses the gas of the coke 
ovens for its Martin furnaces, It is stated that the first 
six months of the current financial year have enabled the 
Société Anonyme Athus Grivegnée to redeem the losses 
accumulated during the war, which amounted approxi- 
mately to 5,500,000f. 

Socrété Anonyme Ougrée-Marihaye.—The Belgian 
Government has recently allocated to this company a 
provisional indemnity of 100 million francs to be applied 
to the repair and reconstruction of the works. Fifty 
million francs were paid on March 31st, 1920, 25 million 
on September 30th, 1920, and 25 million on December 31st, 
1920, upon proof that the sums have been employed for 
the object stated. 

Société Anonyme des Toleries Delloye Mathreu, of Huy.— 
The modern universal rolling mill which started work only 
a short time before the declaration of war has been found 
in Germany and will be re-erected as soon as possible. 
Société Anonyme Usines de Thy-le-Chateau.—The first 
blast-furnace has been re-lighted and the second one was 
to be re-lighted at the commencement of this month. 
The rolling mill division is rapidly being re-erected and a 
300 mm. mill is about to start work. 

Société Anonyme Usines Boele, at La Lowviere.—The 
foundry has already started work again and the manufac- 
ture of tires and axles will be commenced and the Martin 
furnaces ready in a few months, 

Société Anonyme Usines de la Providence.—The Thomas 
steel works is being re-erected; the Dampremy blast- 
furnaces are connected by gas pipes, which have already 
been re-established, to the Marchienne gasworks, thus 
allowing three big generators to produce electric current 
and causing an important fuel economy. 

Société Anonyme Laminoirs de la Croyére.—Several| 
puddling furnaces are being constructed; the universal 
mill is expected to be erected immediately. 

Ateliers Valére Mabille, at Mariemont.—The steel 
division has re-started work and important orders for 
automobile wheels for the United Kingdom are to be 
executed immediately. 

Société Anonyme Vireux Molhain.—The part of the 
factory producing railway tires and axles is believed to 
have started work. 

Particulars Concerning Blast-furnaces.—The following 
table gives the number of blast-furnaces at present alight, 
with their average production per twenty-four hours of 
Thomas pig :— 


Number of blast- 
furnaces alight. 


Production of pig 
per 24 hours. 


Tons. 

Thy-le-Chateau .. I 150 
Providence . . 1 200 
Hainaut .. .. 2 350 
Sambre et Moselle 1 250 
Clabec 1 150 
Cockerill 2 2165 
Ougrée. . 3 450 
Anglegr . > -).ic2 erie 230 
Espérance-Longdoz .. 1 190 
Athus-Grivegnée 1 130 

Total > cere . 2315 


The foregoing figures do not, psrhaps, represent accurately 
the situation owing to bad quality and irregular delivery 
of raw matezial, principally coke. 

Gelsenkirchen.—The two blast-furnaces of the Adolphe 
Emile division, which have been acquired by the Société 
Métallurgique de Terresrouges, were lighted at the end of 
March. 


Coat Mines.—CovucHant DE Mons Bassin. 


The West de Mons.—This mine has recently bought fresh 
land to the west and north-west of the concession. Two 
borings will be made during the current year. In the 
Belle-Vue section it is intended to commence work again 
at No. 12 pit at Baisieux. 

Société Anonyme des Charbonnages du Hainaut.—Two 
pits are at present being exploited, those of Hautrage and 
Espérance ; the latter suffered considerably as a result of 
inundation at the moment of the Germanretreat, but repair 
work has now been completed. 

Société Anonyme des Charbonnages d’ Hensies-Pommereuil. 
A new extraction pit will be established in the Nord du 
Quevrain concession. A recent boring cut several interest- 
ing coking coal seams. Boring is being continued. 





CENTRE BASSIN. 


Charbonnages de Strepy Bracquegnies.—Some of the pits 
are being enlarged and power stations, sorting equipment, 
and underground. and surface installations are being 
improved. An important briquette factory is also being 
built opposite the station. It will start work in three 
months and will manufacture 250 tons of briquettes and 
eggettes daily. . 

harbonnages de Ressaix et Extensions.—The new pit 
at Peronnes Village is progressing considerably,and the 
company is employing at present in its different pits 6450 
workmen, as against 5826 before the war. This company 
owns seven-twelfths of the Win-erslag coal mine, Limburg, 
which is producing at present 800 tons of coal daily. 
Charbonnages de Mariemont et Bascoup.—This company 
produced 915,420 tons of coal during 1919, an increase of 
104,000 tons as against 1918 production, but only about 
one-half of 1913 production. It is stated that in the 
Borinage the creation of three new coke works in different 
coal mines is contempla 


CHARLEROI! Bassin. 


Charbonnage de Courcelles-Nord.—The production in 
1919 amounted to 362,916, tons, as against 257,995 in 
1918 and 438,291 in 1913. 

Charbonnages du Grant Mambourg.—Reorganisation is 
going on and new plans have been made to nee toed the 
Leopold seam, which was cut in the St. Zoe pit last Sep- 
tember. It will assure this mine a considerable reserve 
of coal. The company  e that several months will 





pass before a normal, situation is reached. A new coke 
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THE COOKE ENGRAVING AND PROFILING MACHINE 
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FIG. 3—PLAN, FRONT AND SIDE ELEVATION 
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FIG. 4—-ARRANGEMENT OF PANTAGRAPH 
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FIG, 5—ENGRAVING TABLE FOR CIRCULAR WORK 
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CAPSTAN LATHE WITH ROTATING MULTIPLE STOPS 


ALFRED HERBERT, LIMITED, COVENTRY, ENGINEERS 























works is to be re-established at Marcinelle-Nord, and it is 


hoped to be pessible to exploit it next year. 


CaMPINE Bassin. 
Charbonnages de Limbourg Meuse.—Pit No. 


bed wthout meeting water or fire-damp. 
lining and cementing is going on. The pit is about 200 m 
down 





1 has 
reached a depth of 600 m. and has cut 10 m. into the coal 
At Pit No. 2 


Société Anonyme André Dumont sous Asch.—Pit No. 1 


is about 500 m. down and work is proceeding actively. 


Particulars of Mining Concessions.—The following are 


the ten mining concessions which have been granted in 
the Campine Bassin, and it is believed that in connection 
with these concessions excavation -is being pursued 


actively :— 


André-Dumont .. 3080 hectares at Asch, stretching to 


near Genck. 


Les Liégeois 4269 hectares at Asch en Campine. 
Hechteren .. 3240 hectares at Zolder. 
Zolder . . 3820 hectares at Zolder. 


Genek Sutendael 
Beeringen -Coursel 


3000 hectares at Genck. 
4950 hectares at Coursel. 


Sainte Barbe .. .. 2179 hectares at Bilsen. 

Guillaume Lambert .. 2740 hectares at Rothem and Bilsen. 
Houthaele .. .- 3250 hectares. 

Winterslag .. 9000 hectares at Genck 








Manchester Association of Engineers 


For the third time in its career the Manchester Associa- | 8®P@rate component pai 


tion of Engineers paid a visit on Wednesday, the 9th inst., 
to the works of Alfred Herbert, Limited, at Coventry and 
Edgwick. Comprising as it does a large number of 


| by different gangs. 
The 


that the operation and the adjustment of the chuck takes 
almost as long as the actual performance of the work 
upon the bar after it has been gripped, quite apart from 
the question of the fatigue of the operator, which is an 
important consideration. The machine illustrated can, 
we are informed, be operated by boys, and in some cases 
even by girls. 

The new multiple rotating stop for the longitadinol 
movement of the saddle can be clearly seen in the illustia- 
tion. It provides six separate length adjustments, thus 
| enabling the saddle to be used on work requiring a con- 
siderable number of different positions without the need 
for making any measurements whatever after the machine 
| has once been set up. The stop is rotated by a star wheel 
at the right-hand lower corner of the saddle apron, so that 
any stop can be brought into action exactly when required. 

The other features of the lathe, namely, the single 
pulley all-geared headstock, the automatically feeding and 
automatically rotating capstan with six-position rotating 
stop, and the chasing arrangement with quick-withdraw 
mechanism to tool and chasing nut, remain in their 
previous form. The machine can be supplied with or 
without the bar chuck, as the latter is not required when 
dealing with castings or drop forgings. 

These lathes were made in enormous numbers during 
the war, some of the Government factories having installed 
as many as 500 of them in one works. They were employed 
on such work as shell noses, fuses, and the innumerable 
small details which go to the making up of transport 
vehicles, motor cars, aeroplane engines, and other 
machinery. 


departments—design, manufacture and sales—each of | 

| which is under its own director and has its own staff. 

| The designing department has attached to it, and under 

| its control, an experimental shop fully equipped with 

plant, where new machines are built and tested before 

being put on the market. Each works has its own drawing- 

office, where new buildings, special machines, jigs and 

| fixtures are designed. A staff is kept for the ordering of 

raw material, keeping track of components in the works, 

| the checking of piece work and the payment of wages. 

The sales department, besides testing the finished machines, 

attends to the fixing of prices, shipping and invoicing, and | 

| also arranges the programme of production according to 

| requirements. Machines are built in batches, each batch 

| having a reference number and being entered in a book. | 

All work is controlled by the stores department, which | 
also attends to the inspection of work.in progress. When 
a batch of machines is to be built, the stores obtain from 
the drawing-office a complete list of parts which, together 
with the necessary detail drawings, are handed over to 
| the works drawing-office, where all jigs and special tools 
| are designed. A set of progress cards is also prepared, on 
which each component is entered, together with the 
necessary machining operations for its completion. These 

| cards are then handed to the piece-work office, which | 
| fixes a price for each operation. The necessary castings 
| and raw material having been obtained, they are then 
| issued to the works by the stores department and returned 
| after every operation for inspection, the piece-work tickets 
i to the workmen’s credit by the inspectors. 
| When all the machining operations are finished the parts 
are issued to the erectors for erection into complete 
machines. The work is as far as possible subdivided, 
rts, such as headstocks, capstan 
| slides and feed boxes being built in batches and erected 








Rosyth Dockyard. 


number of persons employed in the two establish- 
is about 2700, and it was generally remarked that 


+, 





members who are either directly or indirectly cc ted 
with the machine tool industry, it was not surprising that 
Messrs. Herbert’s invitation was accepted so freely. "Those 
who were fortunate enough to be present spent a most 
instructive and enjoyable day. Since the last visit some 
nine or ten years ago this firm’s business -has—made 
remarkable strides, rendering the site of the old 
works totally inadequate for the \firm’s requirements, 
hence the erection of the new factory at Edgwick, some 
three miles distant. 

The general features of the new works include three 
foundries for heavy and light iron castings and brass 
work respectively; a pattern shop; power house; 
hardening and heat treatment, planing, milling, lathe 
and grinding, drilling and boring, erecting, general stores’ 
and control and testing departments, together with a fine 
metallurgical and physical laboratory. The premisés are 
situated on a site of about thirty acres, and the principle 


upon which the buildings have been erected is such that | 


additions can be made from time to time with due regard 
to a pre-arranged scheme. The power house contains 


two 300 indicated horse-power compound horizoéntal} commercial blac 


steam engines by Robey’s, driving direct-current gener- 
ators which supply current for operating the machi 


at a pressure of 220 volts. The engines are built on brick | end of the headstock, the pilot wheel actuating the chuck | 
piers some distance above the floor level to facilitate the |.through the medium of a rack antl pinion and gearing so 


inspection of the condensing plant, piping -and‘eables. 
Steam is supplied by water-tube boilers. The demands of 





} 


THE fact that some £400,000 is to be spent on construc- 
tional work this year at Rosyth may havé come as a sur- 
prise to some who perhaps imagined that the dockyard 
had been completed during the years of silence. The 
truth is, however, that in spite of all the expedition em- 
ployed subsequently to the outbreak of war to finish 
the works, a good deal still awaits completion.. The con- 
struction of a dockyard on the East Coast of Scotland was 
| determined upon in 1903. The selection of the Rosyth 
site and the acquisition of nearly 1200 acres of land and 
48 acres of foreshore followed the decision, but it was not 
until March, 1909, that a start,.was made with the work. 
As originally planned, the contract entered into with 
Easton, Gibb and Son, Limited, provided for the con- 
struction of a tidal basin measuring 600ft. long by 470ft. 
wide, an electric generating station, a pumping station, 
a boat house, a main basin, with an area of 56 acres and a 
the saddle along the bed. The draw-in chuck is designed | constant water level of 38ft. 8in.—said to be the largest 
to accommodate bars varying '/in. above and '/,,in. below | enclosed basin in the world—a graving dock 850ft. long, 
the nominal size, without the operator having to make | an entrance lock and pier, the dredging of approach 
any adjustment, and will thus accommodate ordinary | channels, reclamation’ works on the foreshore, and other 
k bars, even when the bars vary con- | details. 

| When war was declared no part of the dockyard, 

according to an account in a recent issue of the Glasgow 
Herald, was réady for immediate-use by the Fleet. The 
tidal-basin-had been finished; but entrance to it, was pre- 
vented by a large clay darn provided for constructional 
reasons.. By the end of August,-1914, this dam had been 


the majority of them were young men of good physique, 
intelligent and industrious. It is no exaggeration to state 
that the lay out, equipment and methods adopted by the 
firm in all departments to produce the best possible tools 
were subjects of admiration on the part of all who were 
present. : 

In view of the visit referred to in the foregoing, the 
accompanying engraving, which «shows the latest typ¢ 
of Herbert No. 4 capstan lathe with rotating multiple 
stops to its saddle, is of interest. Although the general | 
character of the machine has not changed in recent years, 
quite a number of improvements have been effected in 
detail. The illustration shows the lathe with a single 
pulley head and a geared automatic draw-in chuck. 
The two most recent improvements relate to the chuck and 
to the longitudinal stops which govern the movement of 


siderably in size. 
chuck is operated by a pilot wheel at the left-hand | 


as to give sufficient power to hold the bar for the heaviest 
cuts without undue stress on the operator. On repetition | 








the works have, however, already outgrown the power} work the stress on the operator of continually opening and | removed and a month or sO later the first vessel—the 
plant, and this has had to be supplemented by alternating | closing a ¢huck which requires much power to operate, | repair ship Aquarius—entered the basin. Soon after, the 
current teken from the Corporation mains and transformed | and the time lostin adjusting the chuck for small variations | basin was ready to receive large ships. The generating 
into direct current by rotary’machines. | on the bar, are serious matters where high and continuous | and pumping ‘stations had been erected, but not fully 
Broadly speaking, the works are divided into three main | output is desired. In fact, in some cases jt has been found equipped, and there were thus no faeilities'available for 
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electric lighting or the handling ‘of water. A ser certs 
electric supply was arranged, the generating station build- 
ing was converted into a torpedo store and charging station, 
and the boat house was used as an emergency repair shop, 

The graving dock and a second one of similar size which 
had been added to the original contract had been com- 
pleted, and a third one was well under way, but they were 
not available for use as the main basin, from which access 
to them was to be gained, was far from being ready. ‘The 
excavation of the rock for the lock at the entrance to the 
main basin had made good progress, but the floor and 
walls of the basin had not been started, nor had the 
approach channels been dredged. After much delay and 
some divergence of-eoiincil, the Admiralty lent its co- 
operation to the contractors, with the result that the main 
basin was completed and flooded by the middle of Sep- 
tember, 1915. At the end of December an opening was 
cut through the clay dam outside thehigh-wateremergency 
opening to the basin, and through this opening the caissons 
to!form{ the entrances to the graving docks were towed. 
On March 17th, 1916 the dep6t ship Crescent entered the 
main basin through the emergency opening at high tide, 
and ten days later the battleship Zealandia passed into 
the basin through the entrance lock, and was berthed for 
repairs in the first graving dock. On June Ist, 1916, the 
dockyard received into its care the Warspite, the 
Royal, the Tiger, the Lion, and the Southampton, and 
working at the highest pressure speedily restored their 
sea and battle worthiness. The permanent dockyard 
workshops were begun in 1915, so that they were ready 
just in time for ** the day.”’ 

To the west of the dock Fadil a concrete oil fuel reservoir, 
with a capacity of 250,000 tons, was begun in July, 1914. 
Part of it was finished in February, 1918. A second part, 
started in’ July, 1917, was completed in January, 1919. 
In addition, at the side of the concrete tank, thirty- 
seven steel tanks, each holding 5000 tons, have been erected 
and connected to a jetty at which the oil carriers are 
berthed, 

The work remaining to be done includes the completion 
of a sea wall for the tidal basin, of which wall 600ft. out 
of a total length of 5000ft., have been finished, the con- 
struction of a breakwater 4500ft. long outside the sea 
wall, so as to provide a second tidal basin or harbour 
4000ft. long by 2000ft. broad, and the erection of a four- 
storey building to serve as a naval store. The total cost 
of the dockyard when completed will be about 6} million 
pounds, not counting the construction of a naval school, 
barracks and hospital, which appeared in the original 


scheme. 








Books of Reference. 


Directory of Papermakers, 1920. London: Marchant 
Singer and Co., 47, St. Mary Axe, E.C. 3. Price 2s. net.— 
This directory is in its forty-fourth year of publication and 
has been thoroughly revised and brought up to date, It 
gives the names of papermakers in all parts of the 
country and of their representatives in London, The 
addresses of London wholesale stationers are collected 
together in a section of their own. A list of trade designa- 
tions, together with sections on watermarks and trade 
names, adds to the value of the work as a°reference book. 
A page is devoted to paper trade customs, and the adver- 
tisers are classified in a complete directory of papermakers’ 
supplies, &e. 





Willing’s Press Guide, 1920. London: James Willing, 
Limited, 125, Strand, W.C. 2. | Price.2s.—The forty - 
seventh annual issue of this guide is to hand. . The whole 
book has been carefully revised and brought right up to 
date. The present issue is larger than that of 1919 by 
twenty-eight pages. The papers of the United Kingdom 
are given in alphabetical order and in a separate section 
they -are classified. The metropolitan newspapers are 
given in a section of their own, which is classified according 
to the date of publication. The names and addresses, &c., 
of hes ge newspapers of countries overseas are 
included, 


The Railway Year-book for 1920. Twenty-third year of 
publication. London: The Railway Publishing Com- 
pany, Limited, 30, Fetter-lane, E.C. 4, Price 5s. net.— 
The new issue of this year-book is much larger than its 
predecessors. It deals with home railways in greater detail 
than during the war, and gives additional particulars about 
railways overseas in which British capital is interested. 
Leading statistics and maps of these railways, together 
with brief historical notes, are included. Fifty-one British 
railways are dealt with in the volume and much interesting 
data about them is embraced in the pages devoted ‘to their 
history. A brief review of the functions and responsibilities 
of the Ministry of Transport is included, and both ‘the 
Buyers’ Guide and the o’s Who ‘sections have been 
brought up to date. ; 





The ‘‘ Shipping World” Year-book, 1920. Edited by 
Major Jones. London: The Shipping World, Effingham 
House, Arundel-street, W.C. 2. °° Pricé’’ 15s: °4 Many 
changes haye been made in the three main sections of this 
familiar book in this, its thirty-fourth, edition, As the 
Admiralty censorship has been withdrawn, much informa- 
tion has been re-inserted, and other particulars corrected 
and amplified. The section devoted to the Port and 
Harbour Directory of the British Isles, the Overseas 
Dominions and foreign countr.es has been brougl.t, up to 
date as far as ible from official sources, and many 
alterations in the list of port dues and charges are obsery- 
able, _The general section of the volume contains a sum- 
mary of the new Aliens Act of 1919 as it affects shipping ; 
the new Merchant Shipping (Wireless Telegraphy) Act : 
the latest statistics 9 world’s shipbuilding : i 
list of shipowners’ associations in the United Kingdom ; 
the submarine bell signals and codes in every sea, together 
with a complete index which makes every item of informa- 
tion easily available. A very good map of, the world 
showing the routes of steamers and railways, in distin- 
guishing colours, is included. We note with regret the 
disappearance of the name of the founder and editor from 
the title page... Whilst the volume was in the press Mr. 
Evan Rowland Jones died in London. 


a@ revised’ 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CONTINUOUS BRAKES FOR GOODS TRAINS. 

Str,—In the article on automatic train control in your issue 
for January 16th you make the following statement: “ Until, 
however, we have continuous brakes for goods trains they cannot 
enter the scheme. They are not permanently outside considera- 
tion, for iderable progress is being made with the equipment 
of continuous brakes to railway goods vehicles.” 

I am writing to ask to what extent these remarks are intended 
to apply to dit at p t prevailing in Great Britain. 
I am aware that a certain number of goods vehicles‘on the rail- 
ways there are fitted, and at times some are run, with the con- 
tinuous brakes in operation ; but I have not yet been able to 
trace any case of real working’ of continuous brakes on goods 
trains. 

In India desperate efforts are being made, seeing that two- 
thirds of the broad-gauge stock is fitted, to get the brakes into 
working, but there are many difficulties, and a lot of work has 
yet to be done before it can be said to be a practical proposition. 

I should like to hear of any railway system outside that of the 
United States and Canada where continuous brakes are regularly 
operated on goods trains, especially the automatic vacuum. 

I am aware of trial and i 1 trains and exceptional 
efforts with military specials, &c.; but T want to find examples of 
actual regular working. i 

Tt appears to me that the three-link slack couplings in use on 
the British railways will have to be modified first before con- 
titiuous brakes can be generally used on wagons. Further, some 
new and better arrangement will have to be devised for creating 
and maintaining vacuum if that.system is to be the one employed 
on long goods trains; otherwise the loss:of time required for 
“ release ” will be considerable. 

Another problem also presents itself. A ‘train on stopping, 
disconnecting pipes, &c., stands with vacuum “brakes on.” 
How is it proposed to deal with shunting movements ? 

Contrnvous BRAKEs. 











ELECTRONS AND THE ENGINEER, 

Srr,—Your article treating,on Professor Rutherford’s lecture 
and its bearing upon the activities of the engineer is of vital 
importance to every human, being. Not having a deep enough 
knowledge of physics I refrain from discussing the possibility 
or otherwise of releasing energy on a commercial basis from 

dioactive » but it seems quite feasible to, utilise 
coal or. other natural fuel to greater advantage than as at present. 
It.is well known that metals can be oxidised at various rates 
of time, and that those which evolve “heat” as the chief 
manifestation of the change are most. wasteful from a utilitarian 
standpoint. In the galvanic battery this oxidation is controlled 
and releases energy in the form of electromotive force with 
almost 100 per cent, efficiency, It seems, therefore, that the 
conversion of coal—or oil—into their oxides or other compounds 

ithout busti and to produce electromotive force, 
presents a field for i diate inv Grove, I believe, 
constructed a gas battery, and it appears logical that if an 
electric current can separate the H and O atoms of water that 
the re-combination of those elements (?) should produce an 
electromotive force. 


subst. 
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W. O. Harrap, 





Manchester, June 12th. 
RAILWAY SPEEDS. 

Sir,—In this week’s article on ‘‘ Locomotive Footplate 
Experiences” you describe an express run from London to 
Exeter by the South-Western route. For his journey your 
representative naturally chose the fastest train, and the process 
of selection can hardly have been difficult, for no other train in 
the time-table is even moderately good. 

My own memory of South-Western locomotive work goes 
back to the beautiful little engines of Joseph Beattie, and I have 
been familiar with each type of engine put on the road for the 
last half-century ; and it is‘a sad commentary on the present 
state of affairs that in this year of grace 1920 Tor ENGINEER 
should think it worth while to record the performance of a train 
which required 65 minutes to pass Basingstoke and 108 minutes 
to reach Salisbury. The train was the most important one of 
its day, and it was drawn: by-en, engine of most»modern. design ; 
yet many years ago passengers travelling in comfort, and at 
fares not exceeding 1d. per mile, could pass Basingstoke in 
51 minutes and arrive at Salisbury in less than’ an hour and 
a half. 

Truly the glory of British railways has departed ; and one 
cannot help wondering how long a nation which is complacently 
satisfied with third-rate work is likely to prosper—or even to 
survive. 

W. B. Tuompson, 

London, June 14th. sone ee 

OLD BEAM ENGINE. 

Mr. Monro informs us that in his letter—published in our 
issue of June 11th—on a beam engine at the Bristol Distilling 
Company he gave the diameter of the fly-wheel as 16ft. by a slip 
of the pen. It should have been 21ft. 


=—S== 


RAILWAYMEN’S WAGES. 


THE Ministry of Transport announces that the Cabinet 
has had under its consideration the report of the National 
Wages Board upon the claims relating to wages of railway- 
men, referred from the Central Wages Board, and accepts 
the conclusions come to by the Board.’ The Cabinet 
recognises that, the present. claims cannot be put forward 
on the ground of the increase which has taken ‘place in 
-the cost of living, that the present wages at present prices 
give a larger purchasing power than pre-war ‘wages ‘at 
pre-war, prices, andin deciding to direct the railway 
companies to give effect to the increases put forward in 
the conclusions of the, National Wages Board, the Cabinet 

ays they must be accepted with the qualification that 
should forthcoming increases on railway rates and charges, 
consequentin large measure upon the increased cost of 
labour, not, produce additional revenue, it will be impos- 
sible to maintain the ‘present level of wages: 

Tn oe, circumstances, the improved standard of fe- 
muneration of railwaymen can only be maintained by 
hearty co-operation of the workers with the management, 
enabling such substantial economies in working to be 
effected as will adjust any adverse balance. 

increases in wages will be extended to the Irish 
railways, 











Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
The Predominant Note. 

Ir will excite no surprise that on ’Change in 
Birmingham +to-day—Thursday—the predominant note 
was again one of caution. The feeling grows that we are 
near the top of the boom, and every additional inflation 
must intensify the reaction when it eomes. ‘There is no 
shortage of-actual business, all the works having ample 
orders to keep them more than fully employed. But there 
is a general agreement to avoid all further price increases 
save those which are actually inevitable through increased 
cost of production. Between now. and the ond of the year 
there is a large amount of work to be put through. Much 
of it will have to be completed whether the cost of material 
goes higher or not. But the outlook is such that, as I have 
said, increasing caution is being exercised. Iron con- 
sumers have evidently determined to test the strength of 
the market, and reports wero prevalent to-day of cancella- 
tions of orders. Quite apart from iron trade conditions 
per se, the element of finance is now making traders very 
wary about committing themselves forward. The banks 
are not giving any 6ncouragement to speculative buying, 
and the threat of dearer money acts as a deterrent. The 
following comparison of prices at the outbreak of war, at 
the date of the Armistice, and now will show how prices 


have risen :-— 
1918. June, 1920. 


July, 1914. Nov., 
£s. d. oak £ gs. d. 


South Staffs. part-mine 


jron Se 2st, ie 0 56 0 0 12°26 
Staffs. cold’ blast pig 

iron Sars ORT UAT’ 0 926 18 56 0 
Staffs. marked bars 810 0°17 0 0 3310 0 
“Crown” bars .. .. 610 °0 1415 06 3010 0O 
Galvanised sheets . 1015 0 2 0 60 55 0 0 
Strip iron 615 0 1715 0 33 0 O 
Angles 5-17 6 Mm 26 23 0 0 


Current Iron Business. 


! For the present finished ironmakers are able to 
maintain the advance in prices recently declared. Indeed, 
the strength of the demand still enables them to get a 
very valuable premium on basis rates in many cases. [ron- 
masters who are able to guarantce delivery this year can 
have plenty of business. The amount of unpledged capa- 
city is small now. What the condition may be when the 
orders on hand have bsen worked off no one can tell. 
Marked bars are selling at the new figure of £33 10s. In 
the case of ‘‘ Crown ’’ bars and strip there is a great deal 
of work in hand. For Staffordshire nut and bolt iron 
£30 10s. is required, including district delivery. An advance 
of 50 per cent. is announced in the extras for cutting iron 
and steel bars in exact lengths up to 24in. A material most 
urgently called for is gas strip, some of the tube works 
being on short time for want of this necessary material. 
The very large supplies which formerly came from abroad 
have not been replaced. The basis price is £32, but pre- 
miums of £1 or £2 per ton are very general. Some sales, 
indeed, have been made as high as £35 per ton, a figure far 
surpassing all records in the history of the iron trade. 
Galvanised sheets are rather easier, and business was 
reported to-day—Thursday—in Birmingham at £54 for 
24-gauge corrugated. Other makers, however, would not 
accept less than £56. The production of puddled iron is 
improving, but has not yet overtaken demand. Puddled 
bars are quoted at £23. 


Pig Iron Further Advanced. 


Quotations for Staffordshire cold-blast iron have 
been advanced to £18 5s., and, to the surprise of every- 
body, Derbyshire makes are up a further 2s, 6d. to 5s. 
per ton delivered Birmingham, The action of Derbyshire 
smelters. provokes, a good: deal of criticism. The belief 
gains ground that although present commitments may 
suffice to support. extravagant prices a little longer, the 
situation is inevitably undergoing change. Nominally 
the Derbyshire rise amounts to half-a-crown. Some houses, 
however, are not satisfied with that and are quoting 5s. 
up both on forge and foundry numbers. Wisely enough, 
as it would seem, the Northamptonshire makers have not 
followed the Derbyshire advance. Some of them are pre- 
pared with larger supplies, and they regard it as a good 
policy to take precautions against having any unsold. 
Hardly any South Staffordshire pig iron is on offer, pro- 
ducers having di of their immediate output. It is 
understood that Staffordshire prices are unchanged. The 
recent slaekening in the demand for forge iron has passed, 
and. thereis now no difficulty in“ disposing of makers’ 
output, In the case of foundry iron present productive 
capacity is unequal to requirements, although furnace 
owners have been giving increased attention to foundry 
qualities. ‘The heavy requirements of the foundries and 
the needs of the plate moulding section, however, are so 
heavy that there is a distinct shortage. Current basis 
quotations of pig irons are :—South Staffordshire part- 
mine, 242s. 6d.; No. 3 foundry, 250s.; cold-blast, 365s.; 
Northamptonshire forge, 230s.; No. 3 foundry, 235s.; 
No. 2, 237s. 6d.; No.l, 240s.;- Derbyshire gray forge, 245s.; 
No. 4 foundry, 250s.; No. 3, 252s. 6d.; No. 2, 257s. 6d.; 
No. 1, 262s. 6d.; basic, 265s; 


Irregular Steel Prices. 


There is an active market for finished steel when 
reasonably early delivery can be promised. Buying on 
next year’s account is limited. disposal of the full 
output'of the mills is assured, but new business is not being 
placed so’ freely. Constructional engineers have a lot of 
important contracts to complete. They are not disposed, 
however, 'to help in pushing up prices by further competing 
for steel at the high current figures. The regular supplies 
going through to big consumers have carried prices: very 
much nearer to the base rates. This is a welcome stabilising 
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nothing yet that can be called a break. Sheet bars can 
be bought at about £26 to £27, and soft billets command 
£25 to £27. ‘Sections are coming forward more freely at 
about £24. Re-rolled steel rounds are variable in price, 
and sales take place both above and below the basis of £34. 
American 4in. billets sell at £23, and smaller sizes can be 
bought at £24 c.i.f. Sales of ordinary sizes are being made 
down to £22 10s. ¢.i.f. Liverpool, but the general run of the 
business is at rather higher rates, quotations going.up to 
£25. Wire rods have been advanced to £35. A similar 
class of material is being shipped from America at a price 
which works out at about £29 at Liverpool. Consumers of 
British billets reported on ’Change to-day—Thursday— 
in Birmingham that they have received more appeals for 
specifications from the steel works than has been known 
for a long time past. This was naturally interpreted as a 
sign of weakness, or at least a want of confidence on the 
part of makers. 


The Future of Coal Prices. 


The Birmingham and Midland Coal Merchants’ 
Association have this week decided for the present to 
adhere to the schedule of maximum retail prices for coal 
in force prior to de-control. The miners’ agent for the 
Cannock Chase coal district has publicly a<prieee the 
opinion that a reduction in coal prices is probably coming. 
The substitution in place of the duties of the late Board of 
Trade Coal Controller of a decentralised administration in 
which those concerned in the coal trade will have.a voice 
is additionally welcomed this week. By. consumers 
satisfaction is subject always to the proviso that the new 
form of control should not result in a fresh price advance. 
It is fortunate for trade that various safeguards against 
this were devised before the late control was abrogated. 
Pit head prices are still subject to regulation, and factors 
have been warned that any unfair exploitation of the 
shortage of supplies will be immediately stopped. To this 
end the Divisional Supply Committees are empowered to 
withhold deliveries in any case where this charge is proved. 
If in spite of all other precautions any attempt should be 
made to profiteer, it is understood that waniions more 
stringent than those at present devised will be imposed. 
The zone system is now being retained, but in a modified 
form. Hardly any area. can be entirely _ self- 
contained. The exigencies of industry make it 
necessary to import special qualities of coal and coke 
for other zones. A reasonable latitude will be allowed in 
this respect and the enlargement of the area will impart 
greater elasticity to the work of distribution. It cannot 
be too often insisted that what industry is mainly suffer- 
ing from is, of course, deficiency of output. In the area 
of which Birmingham is the centre the deficit amounts 
to well over one million tons a year. A better administra- 
tion may alleviate the ill, but only increased production 
ean cure it. 


Shortage of Ironworks Labour. 


The further increase in ironworkers’ wages 
intimated in my last letter has now become operative under 
the sliding scale arrangement. This gives an increase on 
the basis of 25 per cent. It had been hoped that the 
shorter hours and fabulous wages which puddlers are now 
receiving would have attracted more labour to the fur- 
naces. There is not, however, much indication of this. 
Whether some monetary inducement to the fore-hands to 
train young under-hands would be likely to promote a4 
better labour supply is just now receiving some attention. It 
is not a new idea, but certain of the operative members of 
the Midland Iron and Steel Wages Board have 
to the employers that it might be again tried with possibly 
some good result. Simultaneously the development of 
mechanical puddling seems to recede further and further. 


The Ironfoundry Trade and Research Work. 


There is important news in the ironfoundry 
industry. So far as scientifie and technical knowledge is 
concerned the ironfoundry industry has progressed very 
little during the last deeade, and that fact has severely 
handicapped this country commercially against other more 
progressive countries, especially America. It is officially 
announced now, however, that steps have been taken 
by the Institution of British Foundrymen to form a 
Research Association for the grey and malleable cast iron 
trades under the auspices of the Government Depart- 
ment of Scientific and Industrial Research. There seems 
to be every prospect of the new step being a great success. 
The trade has been circularised and it is understood that 
the scheme is being received in a very encouraging manner. 
From a census taken it appears there are about 2430 
foundries in the whole country, 285 being in Scotland and 
50 in Ireland, so there is ample scope for the Association’s 
work. The objects of the new movement are to arrange 
for scientific and industrial research and the dissemination 
of technical and other information relating to the pro- 
duction, treatment, processes and methods of manufac- 
ture and uses of grey and malleable cast iron, and general 
foundry practice. These will be attained by the formation 
of a bureau of information and by laboratory research 
work. It is proposed to have the offices and laboratory 
in Birmingham, owing to its geographical position, and 
Mr. T. Vickers, Birmingham, has been appointed 
technical organiser of the association. , 








SHEFFIELD. 
(From our own Correspondent.) si 


Resumption of Work. 


Last week it was possible to make a brief state- 
ment in the ‘‘ Latest News ” column to the effect that the 
steam service and electrical workers’ strike was at an 
end. Of course, it ought never to have oceurred, though I 
suppose it is of no use saying anything more about that 
now, except to point out the folly of a union alienating 
itself from the sympathy of its allied unions by taking a 
course opposed to their considered decision, as. well as 
to the federated employers. It was! bound to have an 





the | to get the machinery into working 





_ 
ending sooner or later, and in this case the enginemen 
and firemen have shown wisdom, ‘though belated, by 
seizing the opportunity of an armistice of six weeks’ 
duration. During that time their particular position will 
be considered by the Industrial Court of Arbitration, 
and, no doubt, whatever adjustments may be thought 
necessary will be made. But the loss of output during 
the strike of almost a fortnight’s duration was most 
deplorable, a large number of works, or departments of 
works, having been closed down almost the whole time, 
in spite of the fact that the order books of the firms con- 
cerned are as full as they can be, with many contracts 
in arrears. The electrical workers were in all probability 
thankful of a chance of escaping from the very foolish 
position in which they had placed themselves for the sake 
of ** ing moral support to the enginemen and 
firemen.”’ ‘Moral support’’ indeed! Why, there was 
nothing moral about the business at all. It was for this 
reason that the ex-Service men employed in the works 
here set themselves to do all they possibly could to nullify 
the effect of the strike. However, it cannot be said that 
the electricians caused any sleepless nights in Sheffield, 
though in Rotherham, where, strange to say, the steam 
service men’s strike was not nearly so pronounced, the 
electrical men managed to hold up the tram service and to 
cripple the supply of current for lighting and general 
power purposes for two periods, each of several hours’ 
duration. There was a general rush of men back to the 
works on Thursday morning of last week, but after the 
prolonged stoppage it was not re an easy matter 
er, so that in some 
instances it was Monday morning last before normal 
conditions had been restored. 


Research Work. 


The fact that the Institution of British Foundry- 
men has taken steps to form a Research Association for 
the grey castings section of the trade reminds me of the 
advance being made along similar lines for the cutlery 
industry. I was present at the foundrymen’s annual 
meetings at Liverpool last summer, when the society’s 
name was changed to the present title, and remember a 
statement being made there to the effect that light grey 
motor castings were being imported from Belgium at a 
figure which placed our production in a very unfavourable 
light, and it is known that during the moulders’ strike 
last winter some of the principal British automobile 
builders were kept going by Belgian castings. It rather 
looks, therefore, as if there should be some useful work 
before the new Research Association. What I was going 
to mention with reference to the recently formed British 
Cutlery Trades Research Association is that its very first 
activities are to be devoted to putting the trade in touch 
with the latest and best machinery for almost every 
process throughout the industry—and always on an 
engineering basis. For instance, the Provisional Com- 
mittee is of opinion that immediate developments will 
probably be made in the construction of precision-grinding 
machinery for (1) table knives similar to a German type 
of machine, which is already partly developed ; (2) pocket 
knives, similar to a Blanchard type of surface grinder ; 
(3) razors—a special machine has been already protected ; 
(4) scissors, similar to a Churchill type of surface grinder 
with vertical spindle. When the grinding problem has 
been solved, other classes of machinery and press tools 
can be developed. In the meantime, through the good 
offices of the University, the Committee has been able 
to enter into negotiations with an eminent British firm, 
whose name I may be able to mention in a later letter, 
regarding the question of adapting part of the firm’s many 
modern factories to the production of this machinery. 
There have been already several interviews between 
the Committee and the directors and their experts, and 
great hopes are entertained that in this way there will be 
found a solution of the problem of where to get satisfactory 
machinery made. It is expected that a machine may be 
immediately evolved for the making of razors so as to 
bring them up to the finished stage by the machine. 


Engineers and the University. 


Referring to the Sheffield University, at a meeting 
of the Cotirt of Governors on Friday some important 
changes were made in the ordinances. One relates to the 
Faculty of Engineering, and provides that students may 
take either a three years’ course at the university or a 
“sandwich ”’ course, covering four years, to be spent 
partly at the university and partly at works on practical 
work approved by the Faculty. Sir Henry Hadow, the 
Vice-Chancellor, proposed the change as a valuable new 
departure, and one that would largely enhance the future 
of the applied science department. Dr. Ripper, who 
seconded, mentioned that the department had had for 
a long time the advantage of the attendance of Vickers’ 
and Davy Brothers’ -pupils, and it was found that the 
offer of a combined works and university course was 
very much appreciated by them. Already he—Professor 
Ripper—had. received plications from persons in other 
parts of thé country who had heard the proposed 
changes in the ordinances and who intended to come to 
Sheffield and take the course on that account. Similar 
courses were being offered by the Departments of Glass 
Technology and Fuel Technology. ‘Thus were the views 
of the university expressed regarding the change. Sir 
William Ellis—managinyg director of John Brown and Co., 
Limited—endorsed it from the works aspect. The new 
arrangement, he said, appeared to him to be a t step 
in advance, and, so far as he knew, put Sheffield ahead of 
other universities The combination of university and 
practical training, culminating in a degree, in Sir William’s 
opinion, will enable students to claim the possession of 
a wider form of education than is the case at present, and 
will hasten what they all wanted to see—the welcoming 
of university students into industrial life. Mr. A. J. 
Hobson—Jessop’s and the Birmi Small Arms— 
added a very useful thought, viz., that everything they 
pegged out in that way as associated with the university 
strengthened their position in the long run throughout 
the country. I may mention that the university author- 
ities have just announced the names of the first occupants 
of the recently created chairs of Glass Technology and 
Civil i ing. The former, of course, is Dr. W. E. 8. 
Turner, one of the foremost leaders in the movement for 


of the British, glass industry. Dr. 
Turner was res ible for the establishment at 
the university of the Department of Glass Technology, 
as well as for the formation of the Society of Glass Tech. 
nology, which now has members all over this country 
and in very many countries abroad, and for the launching 
of the British G Trade Research Association, and he 
it was, too, who designed and carried out the university’s 
model glass works,... There is nothing like it in the world, 
Then Mr. Joseph Husband, who is senior lecturer in civi| 
engineering, and has written a number of papers on the 
subject, is to fill the chair of Civil Engineering, of which 
department he has had charge for several years, The 
degree of D. Met, is to be conferred on Mr, Fred Ibbotson, 
senior lecturer in metallurgy, and that of Master of Metal- 
lurgy on Mr, Fred K. Knowles, lecturer in metallurgy. 


The Disabled Men. 


How long is the extreme selfish element in trades 
unionism to be tolerated | When the war was on, and men 
were wanted “ out there,” this element insisted on being 
allowed to remain in the works, where big money was beiny 
made, and where there was safety. At a conference at 
Leeds, the other day, between employers and employed, 
on the question of the training of ex-Service men, princi- 
pally disabled soldiers, a trade union delegate actuaily 
declared that such men were a menace, and that the 
training schemes were simply putting class against class. 
Another delegate said: ‘ W. nters and joiners— 
can have nothing to do with the training of ex-Service 
men, and our members will not be allowed to assist in 
training them.’ Was ever such a dog-in-the-manger 
policy propounded ? Here we are in this country short 
of bui , Short of carpenters, short of plumbers, short 
of almost every description of skilled worker, with large 
quantities of work mewn to ha done, with the men already 
employed in the shops inclined than ever to do a 
fair seven-hour day’s work, with transport men “ working 
to rule,” with trades of all kinds grasping at the least wisp 
of a straw as an excuse to strike, and these narrow-minded 
exponents of selfishness have no bowels of compassion 
for the men who went eagerly to the trenches with the 
belief that the promises made to them so glibly by those 
who remained behind were genuine. One can feel thankful 
that such men are not representative of true trades union- 
ism, but of theslag. It was of no wonder that the Divisional 
Director of Industrial Training, who was at the conference, 
asked: ‘‘ Will you condemn the young unskilled, one of 
your own pals, to be an unskilled worker all his life ? ”’ 
I know the work which Mr. Graham is controlling in 
Leeds and other parts of Yorkshire. I have been through 
the workshops where the disabled are being trained, and 
have seen the with which the men assimilate 
the instruction given them, and have noted the light of 
quiet triumph which comes into their eyes as they realise 
their ability to respond in seven months to demands upon 
skill which it is generally supposed comes only after a 
period of as many years. If trade unionism thwarts 
them now, if it prevents them entering the door which 
stands open for them to lives of industrial profit and 
usefulness, it will do so to its own ultimate hurt and to the 
serious loss of the country. 


the scientific reform 


General Conditions. 

In spite of a good deal of talk about orders falling 
off, there is any amount of work waiting to be done, 
and everywhere orders are in arrears. Wherever one 
turns manufacturers say the same thing—if only labour 
would settle down to business there would be work and 
wages for all for a long time ahead. What is slowing up 
overseas trade is the uncertainty and, in many instances, 
the impossibility of delivery within anything like reason- 
able limits. Foreign buyers are simply giving up placing 
orders as a bad job. Only this week I have had a business 
friend over from Australia, and have been trying to help 
him to get firms to aceept orders for fairly good delivery. 
He met with very indifferent success. What is needed is 
a real labour revival, a re-visitation of the spirit of the war 
days, and the effect would be astounding. There is no 
doubt, however, that industry is going to be hit rather 
badly by the restrictions placed on bankers’ loans, and 
questions are being raised as to whether what the Govern- 
ment may gain by diverting a greater proportion of the 
banks’ surpluses to its own loans may not be more than 
lost in another direction. There is greater activity in 
light casti for the building trade, such as stove grates, 
and saws, files and almost all light tools are in greater 
demand than ever. What the profits of John Brown and 
Co. may have been for the past year will not be known for 
a few days yet, but the directors, I notice, are able to bring 
the dividend up to 12} per cent. again for the year for the 
sixth time in succession. William Cooke and Co., who are 
one-third owners of the Templeborough Rolling Mills, 
Limited, have done even better. For the previous four 
years a dividend of 10 per cent., free of tax, had been 
declared, but for last year the directors announce a divi- 
dend of 15 per cent., free of tax, which is the highest 
distribution the company has made. 


Iron, Steel and Coal 


The pig iron position is becoming a very serious 
one, supplies being exceedingly short. I have heard it 
contended that the trouble arises out of the fact that steel 
furnaces have increased in number at a much more rapid 
rate than have blast-furnaces. That, however, whilst quite 
true, scarcely explains the present shortage, because is it 
not the case that many blast furnaces have been for a 
long time, and still are, out of commission ? It seems as 
if the real reason must be sought first in the shortage of 
men in the ore mines; secondly, in their slower rate of 
production per man; ahd thirdly, in the inadequate 
transport of the ore and fuel to the blast-furnaces. Any- 
how, there will have to be a change of some kind soon, 
or the pig iron famine which is forecasted from certain 
quarters will actually come upon the industry. Under 
prevailing conditions all quotations of pig iron are purely 
nominal, because quite high premiums are freely paid 
for anything like quick delivery. Iron and steel scrap 
is a very active market, Supplies of steel are much below 
demand, and likely to be for a long time. House coal re- 
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so difficult to secure in ample quantities, but the Humber 
merchants and the Sout orkshire, Derbyshire and 
Nottinghamshire collieries that send to the Humber ports 
in normal times are chafing badly at the Government’s 
continued embargo on coal exports for that part of the 
coast, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Prosperity. 


Tue marked prosperity which has characterised 
all the principal industries in the North of England still 
continues and there are no apparent signs of any falling 
off. No doubt is entertained of a prosperous run in the iron 
and steel trade for some years to come. Most of our trade 
rivals are out of the market and, with the whole world 
literally clamouring for iron and steel, producers are pre- 
sented with a unique i hw for a great expansion of 
their overseas trade. Unfortunately, they are in a very 
difficult position and are not able to tackle this trade with 
any measure of success at the present time. In every 
direction output is limited owing to various causes, demand 
far outstrips supply, and in one form or another rationing 
has to be resorted to in order to satisfy the pressing needs 
of home and foreign buyers. The British producer recog- 
nises that home needs must come first, and consequently 
export trade has to be curtailed. There is no change to 
record in the shipbuilding and engineering trades, every 
department being very busy indeed. 


Coal Trade Surprise. 


Something in the nature of a surprise has been 
sprung upon the British coal exporters by the completion 
of a big deal in Australian coal by a Teesside firm of mer- 
chants on behalf of Swedish customers. The firm has 
arranged a sale of no less than 140,000 tons of Australian 
screened steam coal for delivery it Sweden over the second 
half of the current year. Negotiations are proceeding and, 
in fact, are on the point of completion, for the sale of a 
further 100,000 tons, bringing the aggregate of the deal up 
to nearly a quarter of a million tons. The outstanding 
feature of the transaction is that, in spite of the enormous 
freight charges, the cost of the Australian coal in Sweden 
will be substantially less than the cost of British coal. 
At the present time British steam coal is being sold to 
Sweden at £7 13s. per ton, and the freight is about 70s. to 
Stockholm or Gothenburg, making the total cost about 
£11 3s. As compared with that figure the price of the 
Australian coal, which is of good quality and screened, is 
only £1 2s. 6d. and the freight charge £8 to £8 10s. Taking 
the higher figure, the cost will only be £9 12s. 6d. per ton 
in Sweden, a direct saving as compared with the British 
price of £1 10s. 6d. These are facts for the British miner 
and the British mineowners to ponder over, indicating, 
as they do, the danger to which our coal trade is exposed 
by existing high prices. 


Cleveland Iron Trade. 


There is little material change in the state of 
affairs in the Cleveland pig iron trade. It is an almost 
impossible task to try and buy pig iron at the moment 
owing to continued scarcity. Deliveries under existing 
contracts are still in many cases heavily in arrears. The 
truck shortage is largely responsible for this state of affairs, 
and there is no doubt that with better transport facilities 
more iron could be got away. It is believed that whilst 
some of the works are bare of stocks there are fair accumu 
lations at other works, and with iron at nearly £11 per ton 
it is a heavy financial burden for makers to carry even 
moderately heavy stocks. Still producers are persistin 
in their refusal to sell Cleveland iron for export and only 
quote for home delivery, for which No. 1 is at 230s. per 
ton and No. 3 Cleveland G.M.B. and the lower qualities 
at 217s. 6d. per ton. However, the holiday season is 
approaching. July usually sees a considerably reduced con- 
sumption of iron, and there should then be a chance of 
resuming the export trade to at least a limited extent. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is on the whole less stringent than for some time past. 
Works have been able to ease off some of the most pressing 
of their arrears and commitments, and some are in a posi- 
tion to discuss business from July onwards. But there is 
still very little prompt iron to be secured, and makers 
generally are not inclined to sell forward except in moderate 
quantities owing to the uncertainties of the position. On 
the export side makers have but little surplus available 
after meeting home requirements, and the bulk of what 
remains after they are satified is reserved for the Allies. 
Small lots, however, are here and there obtainable for 
neutrals, though at a substantial premium. Prices are 
firm and stand at 260s. for East Coast mixed numbers and 
262s. 6d. for No. 1, with a premium of 5s. per ton on export 
to the European Allies. 


Iron-making Materials. 


The foreign ore trade is still quiet, consumers 
holding off the market. On the old parity freight rate of 
17s. per ton sellers are asking 50s. for best Rubio ore, and 
as the last freight fixture from Bilbao to the Tees was 
27s. 6d., this makes the price work out at 60s. 6d. per ton 
c.i.f. Coke is said to be in fairly good supply, but there is 
by no means a glut and prices are firm, ordinary furnace 
qualities commanding 62s, 9d. at the ovens. 


a 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade manu- 
facturers have considerably more work on hand than they 
can cope with, and they are not seeking further orders. 
Prices are very firm. The following are the minimum home 
quotations, and in many instances premiums are asked 
for export business :—Ship, bridge, and tank plates, 
£23 10s.: boiler plates, £30; angles and§joists, 4-tontlot 





minimum, £23; channels and flats, £23 5s.; tees, £24; 
rounds and squares, £25 10s,, all with the usual extras ; 
heavy steel rails, £23; fish-plates, £28; soft steel billets, 
£25 10s.; hard billets, £26 10s.; common iron bars, £30 ; 
iron angles, £30 15s.; tees, iron, £31 10s,.; galvanised sheets, 
£54; black sheets, £44 10s. 


The Coal Trade. 


The Northern coal trade has. been reduced to a 
state of absolute chaos by the new allocations of export. 
The collieries have now received the official documents 
setting forth the quantities they are allowed to ship, but 
they appear to be worked out in a ridiculous network of 
percentages, and so small are some of the quantities 
allocated to some foreign countries that the more facetious 
have suggested despatch by parcel post. The aggregate 
monthly shipments from Northumberland is said to be 
about 200,000 tons, distributed among the collieries in 
percentages beginning with 45 per cent. for France, about 
20 per cent. Italy, and 8 per cent. for Sweden, and down 
to 2 per cent. for Spain. The Durham figures are on 
similar lines. Many of the collieries now find themselves 
awkwardly placed by reason of the fact that they have 
already exceeded their quantities, while in others the 
actual amount of fuel allocated when worked out in per- 
centages is so small as to be ridiculous, one instance being 
given as 60 tons a month, while another case of a fairly 
large pit, with a regular trade for Sweden in the past, is 
now so handicapped that if it takes a boat of about 2000 
tons in turn and strictly keeps to its allocated quantity it 
will take it thirteen months to load the vessel. Coal 
fitters are not quite able to tell where they are, and in not 
a few instances they are of the opinion that the scheme is 
quite unworkable, and if insisted upon with any degree of 
rigidity there is nothing left but to stop the pits every now 
and then, which will mean a further reduction of the out- 
od a by no means pleasant prospect at the present time. 

here will doubtless in the course of a little time be either 
a better understanding of the scheme or some satisfactory 
way of working it may be discovered. In the meantime 
business is practically suspended except where bunkers are 
concerned, but so anomalous is the position that there are 
no bunker orders about, owing chiefly to the expectation 
that most of the boats will be temporarily brought. to 
harbour to lie, while some of the pits are so anxious to get 
a prompt teem that bunkers are reported to have been sold 
below the schedule, as low as 70s. being named. The coke 
market is exceedingly strong. Foundries continue to be 
restricted to small parcels as they are allowed to dribble 
on to the market; the nominal value of both beehive and 
patent oven is still about 150s., but there is hardly any to 
be got. Gas coke is also in famine supply and still advancing 
in price, which is higher again by about 5s. per ton. Export 
prices continue to move upwards. The following are the 
principal open market quotations :—Northumberlands : 
Best Blyth steams, 140s.; second Blyth steams, 130s.; 
unscreened, 120s. to 130s.; best smalls, 120s. to 130s.; 
second smalls, 110s. to 120s.; best screened households, 
140s. Durhams: Best gas, 115s. to 120s.; second gas, 
110s. to 120s.; Wear special gas, 120s.; coking, 115s. to 
120s.; bunkers, 75s. to 80s. for the usyial brands ; foundry 
coke, nominal ; gas coke, 165s. to 170s. 








LANCASHIRE. 
(From our own Correspondent. ) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE weakness in the iron and steel trades re- 
ported from other centres, particularly in relation to the 


export trad®, has not reached Manchester yet, and there 


&| does not appear to be any sign of its immediate arrival. 


The demand all round remains extraordinarily strong, 
but more particularly so in pig iron and finished steel. 
It is more than ever difficult to get any clear idea of the 
prices that rule in the market, for buyers appear willing 
to pay any price that is asked rather than risk losing an 
opportunity of buying. Of course, this state of things 
can continue only so long as consumers are pressed for 
material and dare not postpone purchases. When that 
pressure is over, it is likely that a more sober view will be 
taken as to the possibilities of the future. We must be 
getting near the time when fear of prices will be greater 
than fear of workshop stoppage, and then people will be 
looking out for the slump. 


Metals. 


The market for the non-ferrous metals has again 
been weak, and a further record of low prices for copper 
was established at the end of last week, when standard 
was offered at £88 15s. The previous period of low prices 
for copper came to an end just a year ago, when the market 
was recovering from the fall which followed the cessation 
of active war. Standard copper stood at £122 per ton for 
the four months preceding the Armistice in November,1918, 
and the fall afterwards brought it down to £74. But 
then there was a very large quantity of copper in stock, 
and certainly a very considerable reduction has been 
made in this; while at the same time the actual cost of 
producing copper is greater now than it was a year and 
a half ago. © position is certainly puzzling, and there 
are still many shrewd men in the copper market who 
believe that a great rise in the prices is only postponed, 
and that later on it will come with a rush. Certainly raw 
copper is marvellously cheap now in comparison with 
every other metal, and ridiculously cheap in comparison 
with iron and steel; but unfortunately manufactured 
eopper has not come down in proportion, so that engineers 
who have to buy sheets, strips, tubes, &c., do not get any 
great advantage. If the engineers of this country had 
got their own sheet and tube mills, they could obtain a 
very great advantage, and be much more easily able to 
eompete for foreign work. The prices for tubes were last 
quoted at ls. 8}d. per lb. for solid drawn copper and 
ls. 5}d.' for solid-drawn brass locomotive tubes, and 
ls. 83d. for brass condenser tubes. There seemed to be 
some hope of a revival in tin up to nearly the end of last 





week, but then a further fall occurred, and it now looks as 


though we were to have still lower prices for a time. The 
slump in silver took the price of bars down to under 46d. 
per ounce, but there has some recovery. The present 
price is, however, distinctly unfavourable to any serious 
recovery in tin prices. There was an expectation that 
America would buy much larger quantities of tin now that 
the price is more moderate, but recent views about stocks 
in America seem to show that there is plenty of metal 
available on that side. One is quite uncertain what the 
holders of tin in China may do, but the opportunity of 
getting a higher price—reckoned in silver—may induce 
them to sell freely, and in that case there may be more 
metal available than the market is ready to take up. It 
must not be forgotten that the cost of finance is very 
heavy, even when bankers are willing to supply the money. 
The markets for lead and spelter have again been weak 
and uncertain. There is some little uncertainty about the 
Government stocks of lead, butit is believed that there are 
now about 14,000 tons available. Private stocks are about 
as much. So far as —— demand is concerned there 
is probably as much lead on the market as will be wanted ; 
but the situation may change later on in the year, especially 
if the building trade demand should spring up. The 
manufactured prices are now £52 10s. for pipes and £52 for 
sheets. Ordinary G.O.B. spelter has been easy, and the 
lowest price touched recently is below anything which has 
been seen in this market since last October. The Belgian 
production seems to be gradually increasing. 


Finished Materials. 


The prices for finished steel are still very irregular, 
but one notices that the lower prices are gradually dis- 
appearing. One cannot altogether believe that the pres- 
sure of costs makes it necessary, for instance, to charge 
£35 per ton for ordinary round bar steel or £39 2s. 6d. for 
iron hoops, but where consumers are so anxious to buy it 
is very difficult to keep prices within reasonable limits. 
In the shipping trade there is some talk of easier prices, 
but this does not apply to the home trade, and apparently 
makers have as much as they can do to supply the latter 
with *he required material. 


Pig Iron. 


There is not very much business here in hematite, 
basic, or forge pig iron. The latter is probably bought 
direct in many instances, but the demand for foundry iron 
is as keen as ever, and consumers are evidently anxious 
to secure, even at these tremendous prices, what will 
carry them over the next two or three months. The total 
output of foundry iron for May was only 119,000 tons, and 
even if not a ton of this is exported there will not be 
suificient for all the consumers. Buyers therefore do not 
see any hope of easier prices for some time; but they see 
clearly enough that they may run short, and that is a con- 
tingency which they do not like toface. Prices for common 
No. 3 vary from:£13 5s. per ton delivered up to £14 7s. 6d., 
some sellers apparently having no reluctance to the 
extortion of the utmost irrespective of the future. The 
artificiality of the latter prices may be realised from 
the fact that Scotch No. 3 is quoted only at £14 delivered 
here in some cases. 


Scrap. : 

The market is fairly steady for scrap, and there 
is perhaps more business in the foundry varieties. It is 
said that for the best broken cast iron from textile 
machinery up to £12 per ton can now be obtained. Ordinary 
machinery scrap, however, is cheaper than this. Heavy 
wrought scrap is still nominally at £11 5s. per ton, or that 
is all the consumer will pay for it here: but it may be 
going away from the district. Sheffield is now asking for 
Lancashire steel melting scrap and will pay £11 per ton 
delivered, so that the market for this is a little better than 
it was. 

Barrow-tn-Furness, Thursday. 
Hematite. 

There is no material change to report this week in 
the general condition of the hematite pig iron trade. 
Industrially there is marked activity all round and the 
volume of iron being produced is considerable, but it is 
not sufficient to meet the requirements of users in the 
country, and there is no chance of iron for export pyrposes. 
On local account the demand is particularly heavy, and 
a good proportion of the make of iron at Barrow and 
Workington finds ready use in the neighbourhood of the 
furnaces, Deliveries are being made as far as transport 
facilities will allow to general home consumers. The busi- 
ness being offered is fuller than smelters can tackle, and 
there are no immediate signs of additional furnaces going 
into operation. Prices are steady and firm, with parcels of 
mixed numbers of Bessemer iron at £14 15s. per ton, and 
special brands are at £15 15s. per ton, both net f.o.t. 


Iron Ore. 

At the whole of the iron ore mines there is marked 
activity and a good output is being maintained. The 
total, however, is short of the requirements of local 
smelters, who are using largely of foreign ores. Native 
sorts are at 52s. 6d. to 56s. per ton net at the mines, and 
Spanish ores are at 62s. 6d. per ton delivered to West Coast 
furnaces. Last week two large cargoes of foreign ore 
reached Barrow, one from Santa Cabello and the other from 
Les Falaises. 


Steel. 

There are no new features to note in the steel 
trade. The general demand for steel sections is steady 
all round, rails, bars, rounds, billets, and shipbuilding 
castings being the leading lines here, with nothing being 
done in ship or boiler plates. Prices are steady, with heavy 
rails at £23 5s. to £24 5s., light sections £24 10s. to 
£25 5s,, billets £28, ship plates £23 10s., and boiler 
plates £31 per ton. 


Shipbuilding and Engineering. 
There is plenty of activity in these trades and a 


ood programme of work is held for mercantile craft and 
Sone for steam propulsion and of the internal combus- 





tion t: The repairing of locomotives is now an important 
part of the work carried on at Barrow. é 
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Fuel. 


The demand for coal is brisk and steam sorts are 
at 43s. per ton delivered, and house coal is at 42s. 6d. to 
57s. 6d. per ton delivered. Coke is in full demanad at 
72s. 6d. per ton delivered for East Coast qualities. 








SCOTLAND. 


(Prom our own Correspondent. ) 


Inquiries Slackening. 
Wuite business generally shows little alteration 

and employment at the various works is still well main- 
tamed, there appears to be no doubt that there has been 
a big drop in the number of inquiries received of late. For 
a long time buyers were very persistent, even though they 
knew that works were full up with orders ; but nowadays 
there is a tendeney to hold back and await a more favour- 
able opportunity. The fesling that prices have reached 
the top level is gaining ground, and any movement now 
recorded must be in a downward direction. In any ease, 
whether this be the reason or not, there is little dowbt that 
inquiries have drepped very considerably of late. As to 
prices, it is said that many works are now quoting firm 
prices and deleting the fluctuations clause, and it is antici- 
pated that the majority will follow suit very soon. 


Coal Output. 


Trade cireles in Scotland in the coal industry at 
least are feeling a considerable amount of unrest and 
uneasiness over the matter of the fuel supply. The miners 
have een threatening to curtail the working week to five 
days all over Scotland instead of eleven days per fortnight 
as at present. Lanarkshire is the only district in Seotland 
at present working a regular five days per week. It is 
said that if the other districts follow suit it will m@an a 
yearly loss of over a million and a-half tons, necessitating 
either the wiping out of bunkers and exports or. the curtail- 
ing of home supplies. Even at present the shipping depart- 
ment is heavily hit by restricted outputs, and a further 
reduction would have a disastrous effect on the coal industry 
and consequently on trade in general. No proposal to 
alter te number of working days will be allowed to pro- 
ceed without strenuous opposition on the part of the 
owners. 


Pig Iron. 


Conditions in the Seoteh pig iron trade show little 
change. There is a large demand for all qualities, and 
everything produced is quickly sold. Foundry grades 
remain very scarce and hematite is in c t demand by 
the steel works. An advance of 5s. per ton has been 
announced for all new orders for foundry grades. For home 
delivery No. 1 foundry will therefore be about £14 10s. 
and No. 3 £13 10s. per ton. Export values are about 
£16 15s. for No. 1 and £16 for No. 3, f.0.b. Glasgow. 





Finished Iron and Steel. 


There is no slackening of activities at the various 
works. Even without new business mills have enough on 
their books to keep plants moving for a long time ahead. 
The demand for steel material for the shipbuilding yards 
and engineering establishments is very large. Belgian and 
American materials are apparently becoming more 
plentiful, but the home works are so well booked up that 
imports of competitive material ean ‘have little or no effect 
for some time to come. The recent advance in malleable 
iron may have the effect of stunting buying, especially 
for export, as overseas consumers are evidently determined 
not to follow the market too far. Steel sheets are!very 
firm and deliveries are very difficult tosecure. Some buyers 
of shipment orders are re-selling their holdings. Makers 
of galvanised sheets are taking few new orders. “Tube 
makers are busy. Export grows very slowly. In heavy 
finished lines there are good shipments, but in lighter 
material very little is going through. 


Coal. 


Although the de-control of the home trade is 
now in operation it is not expected to make much altera- 
tion in the progress of business at present, as outputs are 
still severely taxed to meet local requirements. Industrial 
and household demands are heavily maintained, and 
wherever possible stocks are being laid down. Some fair 
shipments of West. of Scotland fuel have gone to Trish 
ports, including some Lanarkshire coal. Long delays are 
still experienced at the Fifeshire ports by steamers await- 
ing neutral cargoes. A fair number of orders is i 
for duff material for shipment at about 37s. 6d. per ton 
f.o.b. Owing to the searcity of export business there is 
practically no alteration im prices. The aggregate ship- 
ments from Scottish ports during the t week amounted 
to 132,985 tons, compared with 142,302 in the preceeding 
week and 170,268 tons in the same week last year. ; 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Miners and Wages. 


THe decision of the special conference of the 
Miners’ Federation of Great Britain to postpone the 
framing of its wage demands until the annual conierence 
at Leamington in the early part of July, affords the trade 
and the country a slight respite from the ceaseless anxiety 
created by the ever-recurring and insistent claims of the 
miners. In the meantime the Executive Committee of the 
‘ederation is closely to examine the data relating to the 
financial side of the industry to be shortly issued by the 
Government. In all probability this statement will not 
be quite so palatable to the miners as they would like, 


several important colliery undertakings in that district. 


and certainly if a-period such as the trade is now passing 
through with restricted exports is included, or even 
estimated for approximately, it will be found that the 
profits derivable from the industry as a whole are not such 
as to warrant further wage demands on the scale that the 
miners are out for. It was not surprising to find that 
South Wales representatives at the conference were fore- 
most in opposing the wage demand being deferred. Accord- 
ing to one South Wales miners’ leader the men have 
decided that the 14s. 2d. per ton added to domestic coal 
must be taken off or they will have an advance in wages 
commensurate with the selling price of coal. The latter 
doubtless would suit the miners very well, inasmuch as the 
average selling price of South Wales coal works out much 
higher than that of other districts, and if the old basis of 
regulating wages were in operation the miners of this 
district would reap the advantage of a very substantial 
increase in their wages, but the favoured position of South 
Wales must be set against the losses incurred in other 
districts. 


Setting the Pace. 


There seems very little doubt that considerable 
trouble will at a later stage be experienced regarding the 
mines and labour. South Wales miners, or at any rate the 
extremist section which seems to have a fairly strong hold 
on the Federation machinery, are likely to set the pace. 
In one district where there are 12,000 miners a resolution 
has been passed for the immediate setting up of a National 
Wages Board, and if that is not done the South Wales 
Wages Board is to meet and demand an increase of wages 
equivalent to the present selling price of coal. The annual 
conference of the South Wales Miners’ Federation has been 
held this week and, judging from some of the resolutions 
which were submitted to it, it would appear that the 
maximum effort is being put forward to make the present 
system of ownership and management impossible and 
render the conditions more unstable than they arenow. A 
number of resolutions were advanced respecting the 
alteration of the rule with regard to the two-thirds majority 
required for a national strike. Some lodges submitted 
that the power to declare a strike should be vested in the 
Executive Council of the Miners’ Federation of Great 
Britain, and another motion was that the two-thirds 
majority should be altered to five-sixths, but the 
that was carried was that the Miners’ Federation of Great 
Britain should be asked to delete the “ two-thirds ” 
altogether, so that this means that a bare majority would 
suffice to call a national strike. The two-thirds majority 
rule has on a number of occasions saved the country from 
national action of the most drastie character, but should 
the Miners’ Federation ‘of Great Britain give way in the 
direetion now urged by the South Wales section, the country 
will become more than ever subject to the uncertain and 
harassing conditions which are continually being engi- 
neered by the extremists. Efforts were made to abolish 
the present rule by which fourteen days’ notice must be 
given to terminate work. Day-to-day contracts were 
urged in one quarter and seven days’ notice was put for- 
ward in another, but both proposals were defeated, so that 
the existing system stands. 


Rhymney Valley Strike Settled. 


Fortunately the dispute at the Bargoed Colliery, 
which involved 15,000 miners in the Rhymney Valley in a 
strike, was settled at the end of last week, so that there 
was no question of this trouble being debated at the annual 
conference oi the South Wales Miners’ Federation on 
Monday, when it was to be proposed that in the event of 
no settlement the whole of the miners of this district should 
come out on strike. The dispute really concerned 2000 
men at the Bargoed Colliery, who “ downed tools’ as a 
protest against the practice of drawing out timber on 
conveyor faces, the contention being that it affected the 
safety of the men working in the coal faces, as they were 
unable to hear the roof falling. It is understood that the 
deputation which waited on the general manager obtained 
the promise that the practice of knocking out the timber 
at the face in the daytime would be discontinued. On 
hearing the report the workmen on strike decided to resume 
work. Reference was made to the matter at the annual 
conference, but although the exact terms of settlement 
were not disclosed it was reported that the arrangements 
made were regarded as satisfactory. 


Federation Finances. 


The financial statement of the South Wales 
Miners’ Federation for the past year shows that the 
organisation is now in a stronger position than it has ever 
been. The revenue from contributions amounted to 
£139,907, which compares with £116,098 for 1918 and 
| £49,195 in 1913, while the membership was 185,044, as 
against 151,805 in 1918 and 153,813 in 1913. The funds 
of the Federation have grown from £29,613 in 1913 to 
£283,584 in 1919. Apart from the revenue from con- 
tributions last year the sum of £8790 was contributed 
under the Bedwas levy, and interest from deposits and 
investments. amounted to £11,526. Expenditure last 
year was abnormally heavy and came to £124,625. Out- 
of-work pay absorbed £20,460, strike pay £17,359, lock-out 
pay £22,087, while £6779 went to the political fund of the 
Miners’ Federation of Great Britain, £9455 was spent in 
printing, &c., and £7892 is set down for meetings, con- 
ferences, and audits. 


Colliery Developments. 


Developments are reported to be imminent on 
the Morfa Marsh, Llanelly, arrangements having been 
made for working a large taking there. About 1000 acres 
have been leased from the Crown and other landlords, and 
it is expected that boring operations will commence imme- 
diately. Fine gas coal is known to exist in this area, and 
as this quality is eminently suitable for steel production 
the developments now looked forward to are regarded as 
highly important, as this class of coal is scarce in South 
Wales. Good seams have been proved by Mr. Arthur 8. 
John, mining engineer, who is to have the co-operation of 
Mr. Evan Jones, of Trimsaran, who is associated with 


Coal-trimming Shifts. 


The recommendation of the Court of Inquiry that 
there should be two continuous shifts for the coal trimmers 
came into operation on Monday, these being from 6 a.m. 
to 2 p.m. and 2 p.m. to 10 p.m., as compared with two 
eight-hour shifts previously worked, viz., night and day 
with intervals. Although it is early yet to judge of the 
results, it is reported that good work is being done. Seeing 
that it was the workmen themselves who advocated the 
change, it is up to them to justify the alteration. Should 
the conditions of , &e., warrant it, the employers’ 
side can call for consideration of the question of the intro- 
duction of a third shift. A provisional agreement between 
the shipowners and the riggers has been come to so as to 
bring working hours of the riggers into line with the 
coal trimmers sa tippers. Payment of the riggers is at 
the rate of 20s. per man for the morning shift and 25s. on 
the afternoon shift. They are to work until 10.15 on Mon- 
days to Fridays inclusive and 12.15 p.m. on Saturdays. 
If required to work up to 11 p.m. on Mondays to Friday 
and | p.m. on Saturday they are to be _o 4s. extra per 
man. This agreement only applies to day work. It will 
be possible for boats to be shifted during the night or before 
six in the morning, but this work will come under a separate 
tariff. 


Current Business. 


New business in the coal trade is virtually at a 
standstill, and there is nothing like the animation that 
formerly existed. The coals are not available under the 
restricted scheme of export, and it is not possible to make 
any arrangements more than a few days ahead. Collieries 
have been notified of the respective quantities that they 
ean ship, and the position is that most of them, if not all, 
have fully stemmed the quantities under the current fort- 
night’s allocation. There is some question about the 
collieries being enabled to go ahead with their shipments 
under a month’s allocated quantity, but nothing has been 
officially published on this point, while it is also reported 
that the Coal Supplies Committee has in contemplation a 
seheme based on a coupon system. Coal exporters last 
week-end had a meeting, and while anxious to assist the 
Government in providing adequate supplies of coal: for 
home consumption, they protested against the irksome 
regulations framed for the shipment of the coals that are 
available for export. It is understood, however, that the 
Coal and Coke Supplies Committee is doing its best to 
carry out the Government’s requirements, and in a way 
that will give as little difficulty and anxiety to coalowners 
and exporters as possible ; but it takes time to settle down 
te conditions which permit of no enterprise and very little 
business. So far vi mouany, Bone vse have got along fairly 
well and pit stoppages have not occurred on the scale 
expected; but with so much coal in wagons and going 
inland it is a matter of continual anxiety to the collieries 
to keep the mines going. Coal prices are purely nominal, 
but, generally speaking, the tone of the market for coals 
for shipment is not so strong. Patent fuel is in very great 
demand and commands 130s., while foundry coke, which 
in special cases is allowed for export, rules about 180s. 
Pitwood is about 65s. to 67s. 6d 


Newport. 

There is very little business passing in Monmouth- 
shire coals except for bunkering purposes, while for export 
the quantity is limited very much indeed owing to the 
suitability of the coal for home needs. No large coal is 
permitted to be exported to France. 


Swansea. 

Export business is very difficult owing to the 
troubles encountered in making up cargoes as the colliery 
allocations are so small. There is a good demand for 
anthracite coal for home use, 








Latest News from the Provinces, 





WALES AND ADJOINING 


Miners’ Proposale. 


Tue South Wales Miners’ Federation annual 
Conference has p d a resolution pledging it to use all 
its influence to raise the income tax abatement to £400 
per annum, exclusive of allowances, and, further, that 
steps be taken to press for the abolition of all indirect 
taxation. The most extraordinary resolution, however, 
is that concerning the question of the high cost of living, 
which “ should be seriously fought at any cost.” The 
resolution proceeds that ‘ tor that purpose we ask that 
continuous increases in wages be sought to counterbalance 
the effect of high prices.”’ 


Swansea Metal Exchange. 


The tin-plate market is quiet, and the tone rather 
easier. Quotations are on the basis of 72s. for LC., 
20 x 14. Other quotations are :—Block tin, cash £235, 
three months £239; copper, cash £86 5s., three months 
£88 15s.: Spanish lead, cash £34 15s., three months 
£36 15s.; spelter, cash £41 10s., three months £43 5s. 


COUNTIES. 








Srorrace oF Bui_pine.—The Council of the Royal Institut 
of British Architects has been requegted to hold an inquiry int® 
the effect of the stoppage of building works throughout the 
country under See. 5 of the Housing Act of 1919. It is therefore 
desirous of obtaining information relating thereto. Building 
owners, architects and others eng in building operations 
are asked to furnish the secretary of the R.I.B.A., 9, Conduit- 
street, W. 1, with information in writing as soon as possible as 
to :—(a) Buildings which have been stopped during’ progress. 
(6) Buildings as to which warning notices have been issued. 
(c) Buildings which have been ibited from starting under 
the following heads ; (1) the nature of the building so ampoed 5 
(2) the cost of such building ; (3) the approximate number of 
men employed in the various trades on such buildings ; (4) any 
information as to buildings which have been allowed to proceed 
subject to the substitution of other materials for those originally 
tended. Any other information of value will be greatly 











appreciated. 
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THE ORGANISATION OF PAYMENT BY 
RESULTS. 


In the sixth lecture of the course arranged by the 
Institute of Industrial Administration, given at the 
Central Hall, Westminster, on Thursday, June 10th, 1920 
Mr. J. E. Powell, dealing further with the question of 
fixing the net job rate or rate for the operation on individual 
pieces as distinct from the preparation arrangements, 
directed attention to the necessity.of ascertaining the steps 
which required to he taken to complete any given opera- 
tion, pointing out’ that'this must be regarded as a funda- 
mental principle, and whatever might be the class of work 
analysis was essential every time if job rates were to be a 
reliable measure of output. He added, however. that 
analysis alone would not be sufficient ; each step must be 
given @ value in time. and in order to have a common form 
of expression formulas had been evolved, and formula 
and analysis, together with the use of suitable data, were 
the means to be used if job rates were to be arrived at by 
estimating, as was recommended, A mistake could be 
made in placing too great a value on the use of formulas 
much depended on the accuracy of the data used—and 
unless that fact were recognised, estimated job rates might 
not be more accurate than those reached by comparison 
only. 

The methods for various trades of splitting up operations 
into the necessary divisions or steps were then dealt with, 
and indications were given as to the manner.in which these 
steps should be given value in time, various formulas being 
given and explained. Examples were presented as to the 
harm which could result by rate fixing being carelessly 
carried out, one of the likely results, amongst others, being 
inconsistency of job rates, the baneful influence of which 
was commonly too little appreciated. 

Exceptional interest was taken in the subject of the 
lecture, and completion of the discussion had to be deferred 
until later. Arrangements have been accordingly made for 
the closing lecture. Tuesday, June 22nd, to be extended 
till 9 p.m. 








THE INSTITUTION OF CIVIL ENGINEERS. 


APRIL EXAMINATIONS, 1920: 


Preliminary (86): Candidates Examined in the United King- 
dom.—J, D. Allan, J. F. Andrew, E. G. Ashton, R. A. Barnard, 
G. C. Base, F. E. Bayliss, F. P. B. Beard, J. P. C. Bell, J. E. 
Beveridge, C. B. Blaikie, G. W. Bonney, A. Boorman, A. G. 
Brant, R. Bridgeford, L. E. Bull, C. Busfield, J. W. H. Casinader, 
J. M. Chasser, H. K. Cheesman, D. W. Cleaver, J. W. D. Cook, 
A. G. J. Cornner, A. Coulter, P.W Davey, G. B. Dodman, 
J. Douglas, O. R. Edge, C. P, D. Franklin, H. R. Garth, R. H. 
Gray, E. St. J. Green, W. L. Griffiths, H. D, Harrison, F. L. 
Harwood, B. 8. Hayward, R. B. Heseltine, H. Hills, O. P. F. 
Hilton, C. J. Hodges, O. M. Hopkins, T. R. Humbie, R. Hunter, 
W. G. Hutton, A. D. Jones, J. H. Jones, G. Kershaw, J. G. 
Kimber, J. L. Lang, H. L. Lidington, N. K. Littlejohn, G. W. 
Lord, C. Mackinnon, R. Mackrill, J. McLachlan, D. J. MacLaren, 
R. Marriott, A. V. Martin, E. C. Melville, F. L, V.. Mills; J. H. 
Minchin, 8. F. Neal, T. L. Parkes, W. Paterson, O. R. Pigott, 
H. G. Ramsay, A. B. Ransley, W. Russell, A. J. Ryde, G. G. 
Sanderson, J. R. Seward, N. Shaw, I. M. Simmie, N. W. C. 
Skelton, R. Speight, 8. F. Spinks, A. W. Stalker, W. R. Stephen, 
W. W. Sutherland, G..8. Thatcher, H. L. Trees, G. E. Turpin, 
J. Verity, E. B. Walton, J. L. Wells, R. G. Wilson, F. G. B. Wynn. 
The results of the examination held abroad will be announced 
later. 


Associate Membership (100).—Whole Examination (Sections 
A, B, and C) (18).—J. G. Barrett, P. J. Bishop, J. E. 8. Bodger, 
J.C. H. de Rosario, J. W. Falkner, T. McC. Ferguson, G. Harley, 
M.C., A. 8. Howorth, R. H. B. Kinnear, J. Laird, R. F. Meff, 
M.C., G. H. Parkinson, W. Pickstone, C. I. Pocock, V. A. H. 
Robeson, M.C.,8. G. Stork, W. K. W. Taylor, P..H. Thorne, M.C 


Sections A and B only (20).—G. P. Alexander, C. 8. Bambridge, 
H. W. Carter, CG. J..W..Cloke/H. F. Cornick, MiC),.F. M. Daniel, 
H. W. Flett, G. B. Hersey, A: E. Kidner, R. M. Lawrence, R. W. 
Morris, G. Neilson, G. L. Paling, J. N. Rutherford, C. J. Scuda- 
are* A. Shaw, B. A. Stangroom, J. C. Wade, T, H. Webster, 
L, 8. White. 


Sections A and C only (2). A. P. Gray, jun., H. C. L. Hum- 
phreys 

Sections B and C only (11) (Section A passed previously).— 
F. E, Campion, M. L. Cobb, H. Eccles, P. A. Foy, G. B. Hardy, 
L. C. Hose, N. W. King, M.C., J. V. Lord, G. 8. Paterson, S. R. 
Raffety, T. H. Watson. 


Section A only (27).—-B. F. J. Bradbeer, A. H. Bull, J. I. 
Campbell, G. H. H. Cook, E. M, Bilis, ©: W. Foxley, W. F. 
Gardner, L. B, D. Kirkpatrick, P. W. Ladmore, D. W. Lansdown, 
A. F. McKeown, H. A. Mackrill, A. W. Molyneux, J. T. Morris, 
A. Morwood, R. 8. Murt, P. A. Oppenheim, H. W. Reah, M-C., 
J. W. Russell, P. C. Ruthven, D. 8S. Samuel, E. W. Savours, 
Beg Tomes, H. L. Torr, W. A. Walker, J. Watson, T. Watson, 


Section B only (10) (Section A passed previously).—W. Aiston, 
H. C. Anthony, J. P. Candy, W. C. Evans, J. D. Farmer, J. B. 
Glass, J. K. Grant, F. L. James, A. €. D. Meyjes, S. B. Reid. 


Section C only (12).—-D, J. Bell, M-C., L. G. de Lima, E. C. 
Fawcett, D. M. Gibson, E. Harwood, C. O. Morris, M.C., R. E. 
— G B. V. N. Rao, H. M. Rousseau, H. L. Stirling, G. E. 
Terrey, W. 8. Wilson, M.C., B.Se. (St. Andrews). 


PASS LIST (1 NTERIM) 








LAUNCHES AND TRIAL TRIPS. 





Baarn, steel screw steamer; built by Wm. Gray and Co. 
(1918), Limited ; to the order of Royal Netherlands Steamshi 
Company ; dimensions, length 413ft., breadth 52ft. 3in., depthi 
31ft.; to carry 8750 tons deadweight. Engines, triple-expansion, 
27in., 44in., and 73in. by 48in. stroke, 5 180 lb.; Howden’s 
foreed draught fitted ; constructed by the builders ; trial trip, 
Monday, May 31st. 


P.L.M. 20, cantilever-framed steamer ; built. by Sir Raylton 
Dixon and Co., Limited ; to the order of La Compagnie des 
Chemins de Fer de Parisi Lyon et & la Mediterranée: dimen- 
sions, length 400ft., breadth 56ft., depth moulded 31ft.; to carry 
8900 tons deadweight. Engines, quadruple-expansion, 23in., 
32}in., 47in., and 68in. by 48in. stroke, pressure 220 1b.; How- 
den’s forced draught fitted; constructed by North-Eastern 
aay Engineering Company, Limited ; launch; Thursday, 

une 3rd. 





French Engineering Notes. 
(From our Correspondent in Paris.) 
Merchant Shipping. 


THE Socialists have been particularly insistent 
in their efforts to make the Government take over the 
merchant fleet. They regard the State ownership of the 
mercantile marine as a panacea for all the ills that beset 
maritime traffic, and point particularly to the necessity 
of the Government controlling the fleet in the interests of 
colonial development, though exactly why is not explained. 
During the debate on the merchant fleet, the arguments 
against State ownership were more explicit, and it was 
pointed out that the financial results could not fail to 
surprise the taxpayers disagreeably, while a deputy stated 
that in one case in which a ship had been freighted by 
the Government, the sailors insisted on its making for a 
port that was not its destination, on the plea that ships 
owned by the State belonged to them. The result of the 
debate has been to reject once and for all the claims in 
favour of State ownership. It appears fairly certain even 
that the proposal to construct ships in the arsenals for 
the navigation companies will be considerably modified, 
and may be restricted to the building of a few big passenger 
vessels. Moreover, the enfranchisement of nearly every- 
thing from direct State intervention may follow upon the 
strong agitation of the Chambers of Commerce at the 
different ports to be allowed to carry out, on their own 
initiative, any undertakings, harbour improvements, and 
equipments 'y for the develop t of the sea-going 
traffic. Meanwhile, some interesting figures are given 
concerning the present position of the French mercantile 
marine, from which it appears that of the 2,500,000 tons 
existing in 1914 no less than 1,110,000 tons were lost during 
the war. Of that amount, 950,000 tons have been re- 
cuperated, and as the result of arrangements made with 
the Allies, the total tonnage is now 3,500,000 tons, to 
which must be added 650,000 tons of shipping now on 
order or on the stocks in this country and the vessels to be 
acquired elsewhere, thus bringing the grand total to more 
than 4,300,000 tons. This represents about the limit for 
which the country can provide men. The situation of the 
merchant. fleet.is therefore quite satisfactory, and appears 
to be sufficient for the colonial development, which is to 
be carried out as actively as possible. In this connection, 
it may be mentioned that Marseilles intends to organise 
a great colonial exhibition in 1923. 





Cession of Arsenals. 

As the Government is giving way under pressure 
of public opinion over the question of utilising the arsenals 
for the construction of merchant vessels, there is every 
probability of some of the naval shipyards being handed 
over to private concerns. The six arsenals existing are 
far too many for the needs of the navy, and as for many 
years to come funds will not be available to equip them 
suitably, it is far better to devote the money to putting half 
their number in a good state of efficiency. For the moment 
the arsenals are costing the country enormous sums every 
year with practically no advantage. It is hoped, therefore, 
to make Lorient an active private shipbuilding centre, 
while several offers have been made by firms to take over 
the Rochefort arsenal for the construction of railway 
material. The Conseil Supérieur de la Marine is quite at 
one with Parliament over the desirability of ceding these 
two arsenals, and it is probable that the cession will take 
effect at an early date. The Guérigny works have been 
largely employed by the State for the manufacture of 
chains, and it is hoped that the successful specialisation of 
these products will be more actively developed by the 
handing over of this great factory to private firms who may 
be able to supply all the chains required at home and even 
to manufacture for export. In the past quite a large pro- 
portion of the chain requirements for the navy have been 
supplied by England. This scheme is expected to relieve 
the country of enormously expensive undertakings and 
convert them into prosperous enterprises. There has been 
so much agitation for the nationalisation of everything that 
this conversion of State into private ventures is interesting. 


Prohibited Imports. 


The prohibition of certain classes of imports is 
causing so much embarassment to the Government that 
it has been found necessary to remove quite’a number of 
articles from the list. Existing agreements with other 
countries rendered it impossible to maintain the pro- 
hibition on these goods, and in many cases the interdiction 
has had a serious effect n home industries. It is there- 
fore possible that the list will be whittled down until it is 
found that the policy of prohibition is quite inoperative. 
In all cases in which attempts have made to prevent 
the importation of goods there has been trouble. In the 
case of motor cars, which are not allowed to be imported, 
the only effect has been to cause serious inconvenience to 
the public and to put up prices.to an exorbitant level at a 
time when everything should. be done to provide means 
of facilitating and cheapening transport. All these inter- 
ferences with the normal course of trade have so far proved 
disastrous. 


Standardisation. 

One result of the intensive manufacture of war 
material was to show the value of standardisation which 
was found necessary to apply to all classes of metallurgical 
products, and a Permanent Commission of Standardisa- 
tion was appointed by the Minister of Commerce to prepare 
a complete series of specifications. These specifications 
have already been definitely adopted so far as concerns 
iron and steel, bolts, serews, transmission shafts, tool steel 
and rails, and a further series comprising alloys, structural 
material, wire, tubes, rubber tires, &c., have been prepared 
and are submitted for public examination before final 
adoption. The specifications have been drawn up under 
the direction chiefly of the well-known metallurgists, 
Monsieurs Le Chatelier and Monsieur Léon Guillet. 











British Patent Specifications. 


When an invention is communicated from abroad the name and 
addrese of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
thout drawings. f 





wi 
Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, South ton-buildings, Chancery-lane, W.U., 
at le. each. 
The date first given is the date of application ; the second date, 
at the end of the i , 18 the date of the acceptance of the 
complete Specification. 


STEAM ENGINES. 


142,769. February 7th, 1920.—Uniritow Encrines, W. T. Bell, 
of Robey and Co., Limited, and F. B. Perry, both of Globe 
Works, Lincotn. 

Tuis invention relates to uniflow engines of the kind wherein 
excessive compression p e is prevented by providing an 
escape valve or valves communicating with the cylinder at or 
near the outlet end, the valve or valves being opened automatic - 
ally when the exhaust passage pressure of the engine exceeds a 
predetermined value. The invention consists in placing the 
usual cam shaft and cams in juxtaposition to the relief valves 
so that the cams have a direct action on the relief valves, and 
actuating the cam shaft from a driving shaft of the engine 
through the medium of a clutch which can be controlled by the 
vacuum in the exhaust belt. At each end of the cylinder A is 
fitted a small valve of any desired construction, the preferred 
form consisting of a valve B having a spindle C supported in 
bushings and carrying at one end a roller D which is operated 
by cam E to prevent the compression becoming excessive when 
working non-condensing, by relieving the pressure and allowing 
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surplus steam to pass to the exhaust pipe F through the valves 
B. These two valves may be operated by two separate cams E G 
which are adjustable on a cam shaft so that the position of the 
cams can be varied, by which different points of opening and 
closing for the relieving valve can be obtained. The cam shaft 
is carried by bearings in brackets H and is oscillated from the 
main valve shaft K by means of an excentric L, rod M, and lever 
Non the cam shaft, and to: make the operation of the cam shaft 
automatic—and consequently of the compression relieving va!ve 
—the lever M is provided with a boss R which is loose on the 
cam shaft, sueh boss forming one member of a clutch, the other 
member of the clutch being non-revolvable on the cam shaft 
and capable of being with the loose member by a spring 
and di through the medium of the vacuum which is 
created in the exhaust belt when the engine is non-condensing 
or the operation may be vice versd. Alternative arrangements of 
the mechanism are described in the specification—May 13th, 
1920. 


STEAM GENERATORS. 


142,537. February Ist, 1919.—Furen Economisers ror STEAM 
Borers, E. Green and Son, Limited, Wakefield, York- 
shire, and G. E. Tansley, of the same address. 

Inclined economisers have been constructed in stages wherein 
the cold water under low pressure has been caused to pass through 
one stage of the economiser placed in the path of the coldest 
gases and.then into a tank for removal of air or gases, and then 
pumped under high ure through another stage of the 
economiser placed in the path of the hottest gases. The dis- 
advantage of the above method is that banks of hot and cold 
water form in certain parts of the economiser under given con- 
ditions, and when those conditions change, hot water displaces 
cold and vice versd, the changes being sometimes sudden and 
therefore detrimental to the economiser. Another disadvantage 
lies in the fact that the front tubes are not easily accessible for 
examination, the whole of the surface of the economiser at the 
front and back being taken up with the headers which are usually 
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fixed close together. This invention consists in dividing the 
system into upper and lower sets of headers and tubes, the con- 
nection between the two sets being by a row or rows of tubes 
inserted in’ the lower headers at one end or side, and in the 
upper headers at the opposite end or side, these connecting row 
or rows of tubes being common to both the upper and lower 
systems, the lower sections—those at which the water enters— 
having the pipes A and also, if required, the headers B C 
situated at an angle to the horizontal and the other installation 
with the headers D E vertical and the tubes F horizontal, the 
two being connected by the tubes G. The water enters a back 
collector H and passes into the bottom row of headers B along 
the angled tubes A, rising ally to the front headers ©, from 
which a row or rows of tubes G conveys the water horizontally 
to the back and’ to the bottom of the vertical headers D, from 
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which the water is ary mC horizontally along their jo aches 
K, 


F to the front vertical headers E and into a.top co 
There could be any number of angle tubes 


ingly. 
an 
tubes A, these being the 


tain the coldest water and will require more frequent inspection, 
When the economiser is working this space will be closed in 


with an inspection door L fitted to a framework M resting on the 


back angled headers B and supporting the back vertical headers 
D. This arrangement will also facilitate hand cleaning opera- 
tions.— May 3rd, 1920. 


142,539. February Ist, 1919.—Insecrors, J. Metcalfe and J. C 
Metcalfe, Sheen Bank, Marple, and R. D. Metcalfe, The 
Mount, Romiley, Chester. 

The present invention consists in the arrangement in an 
exhaust injector comprising a main exhaust steam nozzle, a 
water cone or preliminary mixing nozzle, into the inlet end of 
which water issues with the exhaust steam from the main 
nozzle, and around the delivery end of which a supplementary 
exhaust steam jet issues, and a combining nozzle, of a further 
preliminary mixing nozzle between the water cone and the com- 
bining nozzle, the gap between the further nozzle and the com- 

bining nozzle communicating with a closed chamber in which a 

high degree of vacuum is created and maintained by the jet 

travelling into the combining nozzle. The main exhaust steam 
inlet nozzle is shown at A, the water cone at B, the supplementary 
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steam inlet at C, the combining nozzle at D, and the delivery 
nozzle at E. The combining nozzle is fitted with a flap F and a 
renewable portion G. Between the water cone B and the com- 
bining nozzle D is provided a nozzle H, and a closed vacuum 
cham K is arranged around this nozzle and communicating 
with the gap L between the nozzles H and D. The jet passing 
through the-nozzles produces a high degree of vacuum in the 
chamber. The overflow chamber O around the combining nozzle 
has the usual overflow valve—not shown—thereon, which closes 
when there is a vacuum in the chamber. The live steam nozzle 
M is provided for enabling the injector to work against higher 
boiler pressures than the exhaust steam alone can deliver 
against. The hanging valve N euts off the ordinary exhaust 
steam inlet when exhaust steam is not available. The steam 
nozzle A is adjustable with relation to the nozzle B for controllin; 

the water supply to the injector from the inlet in the wal 
manner.— May 3rd, 1920. 


TURBINE MACHINERY. 


142,720. February 9th, 1920.—Lieump SEALED GLANDS FOR 
Roratine Suarts, A. E. igh Scanes, ‘‘ Strathfield,” 
Harboro-road, Ashton-on-Mersey, Chester, T. Brighouse, 


5, Grosvenor-street, Stretford, Manchester, and TO- 
politan-Vickers Electrical Company, Limited, 2, Norfolk- 
street, Strand. 
This invention relates to liquid sealed’ glands for rotating 
shafts. The shaft passes loosely through an orifice A in the 
machine casing B. Secured to and rotating’ with the shaft 
is a flange or collar C provided with a radial contact face D. 
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The gland ring E loosely surrounding the shaft is provided with 
a radial contact face F and an internal cavity G, to which sealin; 
liquid is eupotied through a pipe H by means of a channel 
formed in the casing of the machine and a number of perfora- 
tions L formed in the annular buffer M of elastie material.— 
May 13th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


142,673. May 23rd, 1919.—MeasuREMENT oF ELECTRIC 
Currents, M. B. Field, 16-20, Cambridge-street, Glasgow- 
Various difficulties are experienced in practice with ammeter 
shunts designed to carry heavy currents, and the object of the 
present invention is to overcome to a greater or less degree these 
objections and difficulties. The invention contemplates the 
employment of a multiple unit shunt, there being employed a 
number of standardised shunt elements or sub-shunts S remov- 
ably jointed to parallel conductors or shunt el ts in parallel 
removably jointed to conductors and so connected to a single 
milli-ammeter A that the latter nm a potential difference 
which is proportional to the algebraic sum of currents traversin, 
the shunt elements independently of the actual distribution o 
the total current among them. ith such an arrangement the 
accuracy of the reading of the instrument, which is calibrated to 
show the algebraic sum of the currents traversing the shunt 
elements, is unaffected by the nature of the joints between the 
sub-shunts and the’ circuit conductors. The individual sub- 








A and as many changes 
of flow as thought desirable, the headers being designed accord- 
A suitable space is arranged between the tops of back- 
headers B and the bottoms of back vertical headers D 
to allow for the easy inspection and callipering of the angled 
rtions of the economiser which con- 


an electrically operated striker acts upon # diaphragm 
striker A is a sliding rod spring operated at B away from the 


each, the volt drop measured between the potential terminals is 
the same. Similar potential terminals. are connected to star 
points BC by leads of equal resistance, termed equalisers, the 

hs from each star point to the relative terminals being 
electrically identical,and the m:lli-ammeter is connected between 
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the star points. The equalisers are generally conductors of small 
cross section carrying small currents and operate in such a way 
that the potential difference at the star points is proportional to— 
and very nearly equal to—the average potential difference 
existing at the potential terminals of all the sub-shunts. The 
specification contains alternative arrangements of the circuits 
and illustrates thod: ting the shunts into the main 
circuit.—May 13th, 1920. 





MISCELLANEOUS. 


142,681. May 29th, 1919.—A Meruop or AppiyinG THE Insvu- 
LATION OF HicH-TENSION Corts, Igranic Electric Company, 
Limited, 147, Queen Victoria-street, London, E.C. 4, and 
5. R. Wright, 101, Dudley-street, Bedford. 

This invention relates to high-tension coils in which a high 

insulation is disposed between consecutive layers of conducting 

material at the end of each layer where occurs the maximum 
difference of potential. The object of the invention is to provide 
improvements in the i ions of such coils whereby such 
isposition of high insulation is obtained simultaneously with the 
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space factor. Insulation strips are used 
approximate to the triangular in shape, 
being a right angle, and it will be readily seen 
strips be wound between each layer or 
winding of the conducting material there will be a graduated 


thickness of insulation, the insulation being thickest where occurs 
the maximum difference of potential— May 13th, 1920. 


142,665. May 14th, 1919.—Execrric Horns, C. H. Offord, 81, 
Springfield-road, Kings Heath, Birmingham, and W. E. 
Parker, of “Arden,” Tettenhall-road, Wolverhampton. 


This invention relates to an electric horn of the kind in ya 
e 
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Kingsway, W.C. 2. 
page 614. 


ford and Ilkley. 
gramme, see page 481. 


8.W. 1. 
Aeronautics,” by 


insegeh ] of the plate slotted at F and arranged to act with 
the faces of the segments E, the lugs being clamped to the seg- 
ments by the clamping pins G, so that after the position of the 
striker has been set the plate. becomes fixed to the carrier 
ring H. The movement for adjusting the striker to the dia- 
phragm, although a partly rotating one, is always in an are of a 
circle about the carrier ring, and causeg the active end of the 
striker to be brought nearer to or taken further away from the 
diaphragm, quite truly and centrally in relation to the dia- 
phragm.—May 13th, 1920. 


| MACHINE TOOLS AND SHOP APPLIANCES. 

142,548, February 4th, 1919._-Toous ror Sitorrine Commu- 
tators, J. Gardner, 22, Denbigh-road, Bayswater, London, 
W. 11, and C, Young Knight, 8, Ingoldsby Mansions, Avon- 
more-road, London, W. 

According to this invention a hand device for use in slotting 
commutators—that is to say, for cutting down the mica between 
the segment prises a cutter, such, for example, as a saw 
blade, and a guide blade so spaced and secured that it can enter 
a previously cleared slot and act as a sliding guide for the cutter 
in clearing another slot, The cutter and the guide blade are 
adjustable towards or away from one another in a direction at 
right angles to their length in order that they may accommodate 
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different widths of gment. Also the cutter itself 
is adjustable in a di radial to the commutator, so as to be 
suitable for the range of sizes of commutators for which the tool is 
likely to be . Assuming that one slot has been cleared, the 
guide blade A is placed therein and the cutter B lies above the 
next slot. The auxiliary guide C is then adjusted so that it bears 
on the periphery of the commutator at a point spaced away 
angularly from the slot which is being cleared, the setting being 
such that the cutter B is maintained in the desired position radial 
to the commutator when the guide © is in contact with the 
commutator.—May 4th, 1920. 


142,668. May 16th, 1919.—AN Improvep ApsusTABLE SPANNER, 
F. Eades, 42, Swanage-road, Small Heath, Birmingham. 
The present invention comprises an improved adjustable 
spanner wherein the body of the spanner is formed from one piece 
of flat metal provided with an aperture adapted to_receive the 
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nut, Co-operating with the aperture is a screw with a V gripping 
end, the screw being prevented from rotation by means of 
feathers formed on the spanner body which engage with 
corresponding slots formed in the periphery of the screw.— 
May 13th, 1920. 

















Forthcoming Engagements, 





TO-DAY ann SATURDAY, JUNE 18rn anp 19ra. 


InstrroTion oF SANtTaRY EnaineEers.—Holborn Restaurant, 
Summer meeting. For programme see 
11 a.m. and 10.30 a.m. 


MONDAY To FRIDAY, JUNE 21st To 25ru. 
INCORPORATED MunicipaL ELEcTRICAL AssociaTion.—Brad- 
Twenty-fifth annual convention. For pro- 


TUESDAY, JUNE 22nn. 
Royat AgronauTicaL Soctery.—Central Hall, Westminster, 
Wilbur Wright Lecture, “Naval Architecture in 
Hunsaker. 8 p.m. ° 
WEDNESDAY, JUNE 23rpv. 


INsTITUTION OF ELECTRICAL ENGINEERS: WIRELESS SEC- 
1 ry 1 . 





B TIONAL MEETING.—Institution of M Eng 3, Storey’s 
Gate, 8.W.1. “‘The Development of Thermionic Valves for 
Cc Naval Uses,” by Mr. B. 8. Gossling. 6 p.m. 
“f FRIDAY, JUNE 25rx. 
E InsTITUTE oF TRANSPORT.—Royal Automobile Club. Dinner. 








Tue Institution or Locomorive ENerneers (MANCHESTER 





diaphragm and electrically moved to operate against the dia- 
phragm, and the invention consists in forming the base plate C 
with co’ dingly inclined plane lugs If to the segmental 
faces E and in applying the plate to the segments E so that by 
@ partial rotary movement between the carrier ring and the base 
late the active end of the striker can be adjusted to the 





shunts are so adjusted,that, with the same current traversing 





CENTRE).—By the courtesy of Mr. John G. Robinson, C.B.E., 
M.I.M.E., M. Inst. C.E., a party of forty-six members of the 
Institution of Locomotive Engineers visited the Great Central 
Jompany’s lc tive works at Gorton on Tuesday, June 8th. 
A specially reserved carriage was worked per 2.17 p.m. 
train ex Manchester, London-road Station, direct into the works 
yard at Gorton. Mr. Robinson arranged for a number of the 
members of his staff to act as guides through the works, under 
the supervision of the works manager, Mr. J. W. Smith. Par- 
ticular interest was displayed in the working of the locomotives 
equipped with apparatus for burning pulverised fuel and oil 
and colloidal mixtures. After the tour of the works tea was pro- 
vided, and subsequently a vote of thanks to Mr. Robinson and 
his staff was proposed by Mr. 8S. Jackson, of Beyer, Peacock and 
Co., Limited, seconded by Mr. J. H. Haigh, of the Lancashire 
and Yorkshire Railway Company, Horwich, and supported by 
Mr. H. Kelway Bamber, London member of the Council of the 
y, +. of T 44. BR, 2. 
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ve g The vote of thanks was 
carried unanimously and with acclamation, and replied to by 
Mr. J. W. Smith, works manager, Gorton, Great Central Rail- 
way, and Mr. R. A. Thom, also of the Great Central Railway 





diaphragm. The inclined plane portions D are provided by 


Company. 
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PUBLIC NOTICES 





India Office, 


Tt. Secretary of State 
sopive Io tis a pp, Crepes te = news bo 
ve 
may be willing Zs SSUPELY DRIDGE WORE 
(100ft. and 80ft. spans). 
The conditions of cont contract may be sitnined. = mp 
cation to the Director-General of Stores, 
Whitehall, 8.W. 1, and Tenders are to be delivered at 
that office by Two o’clock p.m, on Tuesday, the 13th 
July, 1920, after which time no Tender will be 


— STEEVENS, 
5866 Acting Tpinecter. General of Stores. 


he Crown Agents for the 


COLONIES, acting on of the 
GOVERNMENT of NIGERIAN Mall be 
inviting TENDERS in the near future for 
the SUPPLY, ERECTION, and EQUI aah Mo new 
LOCOMOTIVE and CARRIAGE bes ry for 
the NIGERIAN GOVERNMENT TLWAYS at 
Ebute Metta, “near Lagos.yin ‘Nigeria. consisting of 
Locomotive L 500ft. by ' 235ft.. and Carriage 
Shops. 450ft. 220ft.. Ba Ke Of steel construction. 
Firms who wish to for the work are re- 
quested to furnish the hoon” Agents with particulars 
of similar work carried out by vee in recent years, 
quoting a8 reference number EK. 377/7. They should 
state whether they are willing to send a ee 
to Lagos to ascertain the conditions of labour. &c., in 
Nigeria. The Crown Agents reserve to themselves the 
absolute S t to determine which firms shall subse- 
quently ape nvited to wee. Tenders. 
M Millbank, ‘London, 5.W. 1 5834 


. 
Assistant Engineer Re- 
QUIRED for ne GOVERNMENT 
RAILWAY OPEN be a DEPARTMENT, 
FEDERATED MA TATES, for three 
years” service, with i mg S eaaes 
400 dollars a month, rising by annual fuscentents ¢ of 
25 dollars a ak ‘to 500 dollars a month, with a 
temporary. war of 20 per cent. (The sterling 
value of the Soler is at present fixed by the Govern- 
ment at 2s. 4d.) Free passages. Candidates must be 
. under 35 and preferably single, and must be qual 
eivil np with experience of railway mainten- 
ance. They must alec be capable of setting out and 
supervising the construction of new works. Apply at 
once, by letter, giving we 4 brief details of expe- 
rience, to the CRO AGENTS FOR ~ THE 
COLONIES, 4, Millbank, London, 8.W.1, quoting 
M/F.M.S. 9536. Applicants must have served in some 
i of His Majesty’s Forces during the late war, 
unless satisfactory reasons for not levine done so can 
be furnished, 5832 


ee Seen 


Assistant Engineer, 2nd 

ae En se.vice on 

the GoLD toa HARBO (Accra 

id Seccondee). Salary £600 “per annum. 

Free quarters and first-class passages. Liberal leave 
in England on full salary after on tour of 8 to 12 
months’ ia! service. — Candidates, who are 
duly qualified civil engineers one have had experience 
on an cacthtese or contractor's staff in the Fachaal 
conatrusiion, of harbour works, should apply at once, 














ndidates must have served in some branch 
of H.M. Forces during the late war, unless satis- 
factory_reasons_ for. not_doing so can be sues <M 


Assistant Engineers Re- 
UIRED for the PUBLIC WORKS 
DEPA RIMENT of the FEDERATED 
MALAY. STATES for three years’ service, 
with prospect of parma Salary 400 dollars per 
month, tising by annual increments of 25 dollars per 
month to 450 dollars per month for the period of the 
agreement, then rising by annual increments of 
25 dollars per month to 600 dollars per month, with 
prospects of further advancement. (The sterling. value 
of the doliar is at present fixed by the — at 
2s. 44.) A porary oor Maes 30 pee cee is at 
ptesent payable. Fr assages ded. can di. 
dates, age 23-35, preferably single, Who have arenes 
a good theoretical training, preferably at a universi 
or at an engineering college recognised by the Tntitee 
tion of Civil Engineers, or have completed articles 
with eivil engineers of standing and passed the A.M. 
Inst. CE. S rergre and, in er greett have had two 
eats” piperice expe ence. sho’ y a es b 
Petter the CROWN AGENTS» F HE 


COLONTES, 4, Millbank. London. sw. ig quoting 
M/F.M.-8. 9699. Candidates must have served in some 
branch of H.M. Forces during the late war. unless 
satisfactory reasons for not having done so can be 
furnished. 583 








ee A ssistant Locomotive | * 
PERINTEND OrED 

bre the SGOVERNMENT Nr the noe DER. 
ge ate STATES for three years’ 

serviee in the a ee with prospect of pers 
manency, o2 per month, rising by 


‘it incremen' foe = gion al month to 4 


Tr bonus 
value of. the 
Kis ved’ PNG, eects 2 4d.) Free 


- eaten must have served 

n rent: - in a loco- 

moth? "pullder’s or fallen locomotive works, pre- 

ferabl sposecesing & knowl of and wagon 

work, laboratory work, hi Tricity, 

— apply at ree haf pe ay id brief 
Lo | Is of ‘s) 





as, FOR 
licants must have served 


in some branch of His ty’s Forces during the |, 


late war, unless lactory reasons for not havi 
done so can be pe Pt 5890 











The Engineer 


SERS Ls 








German Naval Construction, 


at Darlington. 





PUBLIC NOTICES 





PRINCIPAL CONTENTS OF. THIS. ISSUE. 


Short Histories of Famous Firms—(No. V1.). 
The Underpinning of Heavy Buildings. 


A Submarine Camera. 


Welds and and Welding. 
The Royal Agricultural Society’s Show 


Water Resources of the Birmingham District. 


The Vickers Viking Amphibious Aeroplane. 





Power Station Design. 


Institution of Electrical Engineers. 





G. R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fo Sale by Tender, 


PRINTING PLANT, 
AT H.M. FACTORY, 
QUEENSFERRY, CHESHIRE, 


Comprising :— 
BRASS RULE CASES, COMPOSING FRAMES. 
aa SORISURE, INTERLOCKING and TUNG- 


STEN 


fy * GUILLOTINE CUTTING MACHINE, 
COMPLETE 7 ASSORTMENT GARLAND ORNA- 
LATEN, Demy Size, Model “‘ B,"* by Haddon and 


Con, for Fine Letterpress or Colour Printing, &e. 
8. 8 IMPOS 
FRAME, 55in. by 45in. 


ING STONE -and 


5 cwt. fopvre: x.) TYPE, v: 

CAB iT, by iatiavant tee * filled — 
“ aaine cut and stamped e 

STAPLING MACHINE. EXCELSIOR BLATEN, 

FOOLSCAP CYLIND: es with Flyers. 

ALBION DEMY HAND PRES: 

BRASS RULE, Plain; Seale 2, rising 1-254 ems to 

t to view and 


Detailed permi Tender 
form can be obtained on application to the CON- 
ee on ae and Machinery Section, D.B.1.E., 


1920. 
NOTE.—for particulars of other “is Pro. 


perty for Sale, see “* SURPLUS. ”” -price 3d., at ail 
bookstalis. or by .< marterly subscription of 2s. post 
free in the United paren} in advance te the 
Director of Publicity. Ministry of Munitions, White- 
don. 8.W. 5539 


PATENTS AND DESIGNS ACTS, 1907 AND 1919. 


CLUTCHES. 


Tre. Proprietorsof British Letters 


Patent No. 26.137 - 1912 are PREPARED to 


SELL the PATENT or LICENSE British manu- 
facturers to work under it” It relates to plate clutches, 
and consists of improved means for disengaging t 
el = and for lubricating the rul rubbing surfaces, 


dress : —_- se E and TENNANT, 
1 and 112, Hatton-¢arden. 


5849 London, E.C. 1, 











—e 


PUBLIC NOTICES 





aan | Eogiess eering Draughtsman 
wie pive Fa / ERN- 

Mine MALAY 

TATES for service Ya ithe ROUBLIC WORKS 


manency. 
25 Le annually to 450 dollars per month with a 
war bonus of 20 per cent. (The sterling 


tem 
v tue ra the dollar is at present fixed by the Govern- | 
ment at 28. 4d Free t-class Candi- CATON 


neering draughtsmen with at least five years’ expe- 


fice of tising civil encineer ( p 
Moloma, or decree (ot oomineering of estamce will be [ihe Freehold Land and Build- 
JNGS te be DISPOSED OF, together with the 


accepted in lieu of longer pH my capable .of 





making calculations for structural ert work in 

bridges, buildings, &c., should appl, once (by | Fixed Polat ligh 

patter), giving age and ats} details CA, ice, to Cgeneie 

the WN AGENTS FOR THE COLONIES, 4, erate following is a gr 

sites. London, 8.W. 1, quoting M/F.M.S. 9520. of the Fo 

Candidates must have served in some branch of His pk one ie fl 

Metre Fee a id otto ee hee | Sar, toe” arch 

nisbed. 5925 a Lancaster, 

equired for Service| ,,,Stetion ts sbout a mile 9 | 

EV ree eet, of indie. | CONSEHUCTION.—-The batldings are mostly of 
rience in draitinge, waterworks, and other | © Stone construction. wil 


sanitary we \ 

Nine senna . Four engineers, two to. rank 
: Superintending Engineers, and five Assistant 
en 


Generaliy speaking, applicants for the appointments 

as engineers should be not less than 80 years of age, do 
a4 Pee een case aaa |. Ce 

re 2 limit 26-35, Pay, which will in all ao. 


neers ‘with age limit 
canes De according 10 aga, will be approximately the 
game as_ that correspondi in ti ts in th 
Indian Public Works Department. 





“ : Foundry 
All applicants should have a good engineering 

degree or have the A.M. examination ghost Meta . Shop. &. 
| and = te have had practical experience in asiipaue Can’ 


teen 
and waterworks. General Stores 4.800 
obtained frome ne aR, Sy Raa can be There are. in addition, several smaller buildings 


be Da ide ooethout ory ed ‘ 172, 





works, and are connected with the Midland 
Roval Ax Air Force. Works. 
TRADESMEN RE-| LIGHTING AND POWER.—Electric and gas. 
UIRED. gp! 8s. to 6s. et a Joining, HEATING _—Low-pressure steam. 
rticulars and plan may be obtained op 
NTROLL Lands and 


rz ° 
BOYS of good education (age 164 ile neo - 
age ‘ 
as Pay Cte e Fos ie. *E of - service, — vee og a ; 
maperntien, allo ., call or write to INSPEC- | Buildings, Embankment, 
TOR OF G, Royal Air Force, 4,|  NOTE.-For 
Henrietta- Covent Garden, W.O, 2. 4097 perty for Sale, see 





oe i per- MINISTRY OF MUNITIONS. 
Salary 400 dollars per month, rising by BY ne ON OF THE DISPOSAL BO 


PATENTS AND DESIGNS ACTS, 1907 AND 10919. 


FLEXIBLE COUPLINGS. 
he Proprietors of British Letters 


Patent. x 17,174 of 19 a are PREPARED to 


SELL the. PATENT or to LICENSE British manu- 


eee under it. It relates to a flexible 


Trers 
coupling bait up of strips or bands of textile material 


- m 
Address ; Bours, WADE and TENNANT. 
1 and 112, Hatton-garden, 


5867 London, E.C. 1. 





INGS AND FACTORIES 8 ; 
nr ip at present fixed by the ¢ | ENGINEERING 
dates, single, 23-33, who must be fully trained engi- 7 WORKS, LANCASTER. 


mile north ome slightly east 
ty of Lancas 


PATENTS AND DESIGNS ACTS, 1907 AND 1919. 


GEAR CUTTING MACHINES. 
he Proprietors of British Letters 


t No. 106,520 are PREPARED to SELL 


Paten’ 
the PATENT or to LICENSE British manufacturers 
to work under it. It relates to machines for cutting 
gears or pinions of the curved herring-bone type and 
particularly to the mechanism controlling the relative 


motions of cutter and blank. 
Address : BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 


5868 London, E.C. 1. 





roperty. ‘Green. A’ 
is about + mile distant 3 and Castle (L. aud N.W.R 


-< with ‘timber and slate roofs 
The principal buildings comprise :— 


Machine Shop 
do. ( 





of the buildings, 


Depart- 
dopications should | TUE ie aren 
SIDINGS. Fela gauge sidings: are laid down in the 


PATENTS AND DESIGNS, ACTS, 1907. AND 1919, 


LUBRICATION OF ENGINES. 


“| Ther Pro prietors of British Letters 


we, by 3 are FRETAEED to SELL 


an PATENT LICENSE i. 4 manufacturers 


work wie Pig It relates to the lubrication of 


multi-eylinder engines by splash action that keeps the 


oil 
into which the ‘* big ends ’’ dip, 
> Address : BOULT, WabE and TENNANT, ' 





ugh a series of pockets 





111 and 112, Hatton- garden, 
58890 London, E.C, 1, 





PATENTS AND DESIGNS ACT, 1907 AND 1919. 


ELECTRIC STOP-WELDING. 


T Proprietor of British Letters 


we ve 107,758. * PREPARED to SELL the 
LIGENSE British manufacturers to 


ae artand Pg It relates to a process on of electrically 


plates of different t and con 
iy. caplring the welding current through a. 
of different contact areas. 
aaniide’ : Messrs. BOULT, WADE and TENNANT, 
111-112, Hatton-garden, 
5916 London, E.C. 1. 





PUBLIC NOTICES (continued) 
Pages II and III. 





is, or by quarterly subscription of 
free in the United 


: . < Kingdom. 
Reconstruction... Reinforee- ‘Whaat sctor of Publicity, 2 








MENT 
ERS ‘ate INVITED. to’ APPLY for P. 

FO ST wilich offers, salen and. esonomic Avekland Harbour AREY New 

od | We Mnf Rw the Port ot London TENDERS 

A ity on its vast “4 of tepy ey 2-Ton Dea 









8 


og inpiemin ys 


a 
ofice of the ‘Boand’s 


‘and 
+ not inter than 81st July, 1920. 








Pe isd Civil} ders are Invited for the 


. Phe: yen 
way Tigran LABOUR te the |! se 
2 blace men wi! cy see in t Sore nto ‘civia | ings and ftties 


oa Pe. eee Rialete een on 
thelr’ brickwork poration of each 
Steam pet hour at 100 Ib,— 


2 a and trades es will 


eae | ee | ae mgm. ely wn ge eet ete 


Crowther, Ltd.,10,) New 











cand E of TWO Bab- 
8 food pumps, mechanical stokere and 


SITUATIONS OPEN 
Pages Ill. and IV. 
SITUATIONS WANTED 
Page IV. 
MACHINERY, &c., WANTED 
Page CXII. 
FOR SALE, 
Pages VIII., CXHI., CXIV., and CXV. ° 
AUCTIONS, 
Pages CXI., CXII., and CXVIII. 
PREMISES. TO LET OR WANTED 
PAGE CXVi. 
WORK WANTED, Page OXIV. 
AGENCIES, Page VIII. 
MISCELLANEOUS, Page VIII. 


For Adem thsement Rates See 
Page 651, col. 1. 








‘NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXVII. 
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PUBLIC NOTICES 
(ity of Birmingham Education| —= 
COMMITTE 








EB. 
PRQUIRED in tember ni the full-time SER- 
VICES of LE RS in lowing su 
se ae “Er mney ooL “ pal 
jumpner, 


mp 
ENGI 
Cay Rae 








E 
HANDS WORTH Cal 
MEcHANICAL ENGINEERING 
i i d_ experi: of § aidates tee 
previo an ence can: 
on ra apply a =k : 


ing post in respect of which particulars are required. 


14th June. 1 
(ity of Cardiff - Education 
COMMITTEE. 

THE TECHNICAL COLE 

Principal—CHARLES COLES, B.Sc. (Lond.). 
The SERVICES are REQUIRED of an A’ ASSISTANT 
in the pectin een DEPARTMENT 
— duties will be concerned mainly with laboratory 
ae Sa. rising by annual 
um. 


increments to £450 per ann 

pron ke Should have had workshop 
experience, and_good experience in the Ene 

neering of a Technica! College. He should 

aeente Se Bue the equipment in good condition and 

a > wah te Saas and manufacture of additional 


ies. on focleese . 8 Po og full 
qualifications. teaching — Ay 
giving copies of not more ace three tes 
should, reach che Frineipal on or Before Friday, “uly 
JOHN J. _——, B.A., 


Director of Education, 
City Hall, Cardiff. 








ity of Lincoln. 


MUNICIPAL TECHNICAL SCHOOL. 


A. E. COLLIS, M.LM.E., Principal. 
APPLICATIONS =. INVITED for an 
TIONAL LECTURER in the MECHANICAL #RGL. 
NEERING DEPARTMENT. 
Candidates wili be required to take day and evening 
= University degree or equivalent qualification 
es: 
Workshop and drawing training, 
experience, and good pen snag in inane hae ad 
tory essential. 
Cor ng salary £325, rising by annual inere- 
ments of e121 10s. to £400. 
Form of application and further es 
obtained from the PRINCIPAL, to wi teeter tmy: Bed 
should be retuyned not later than bth July, “ ea 


Huddersfield Technical i. 
een a TIONS are for 

in ELEC. 

£250.— 

Further. aoe be obtained ae tion to 

the SECRETARY. Technical College, —% 


Northampton Pol Polytechnic Insti- 








E.C. 1. 
as ENGINEERING DEPARTMENT. 
To meet the increasing demands for thoroughly 

to-date workshop instruction of the type, 
following APPO Body invites APPLICA ONS for the 


A WORKSHOP SUPERINTENDENT, at a com 


0: 
2A A WORKSHOP by net ath a ee — 


practical experience 
Gauge Making, at ry Ee 


“"The “holders of these appointments, if avis 
|. Will be ao 3 for pensions under the n 
contri scheme of the Teachers’ Saperanaestion 
Act (1918). 
For further particulars and forms of application, 
apply to R. MULLINEUX WALMSLEY, D-8e., 
Principal. 5764 


[he Royal Technical College, 
ASG 
DEPARTMENT OF MECHANICAL 
ENGINEERING. 





addressed : 
EN —— the 


[ Jniversity of Bristol. 
ASSISTANT LECTURER IN ENGINEERING. 
£350—£1 
’ For particulars and form of application send at once 
stamped, add: . foolscap envelope to the REGIS. 
TRAR of the ANT RS’ TECH- 
NICAL COLLEGE. 5864 


W est Bromwich +h Education Com- 


MUNICIPAL SCIENCE AND TECH- 
NICAL SCHOOL. 


APPOINTMENT OF PRINCIPAL. 
The Committee are proposing 
Science and 


reorga 

scheme of nicl Education in the 
Borough. and INVITE A ATIONS 4 the Post 
of PRINCIPAL of the Science and Technical School. 
The salary offered is ate of 


ICAL 
Royal Technical College, 
5923 








ET 
rector 0! uca’ 
Education Omeas, eas 





mwich. 
18th June. 1920, 5854 
A berdeen Cor. oration Water- 
EXTENSIONS. 1920. 
eg: No. 1 oe DITIONAL FILTERS. 


The Town anci to 
receive TENDERS ty come willing to 
enter into a contract for t ¢ CONSTRUCTION of TWO 
FILTERS of an area of of sbout 4000 equare yards. and 
ancillary works,at Invercannie, near Banchory Rail- 
way Station. 


The drawings ms posit specifications 
8chedt les of quantities aan Of Tender obtained. 
on and after 22nd J: 1920, on application at the 
Vane Engineer's office 414, b. Union -atreats # m- 

pecification deposit o ve Pouni 
idee ia ¥*} will be required, which cam will, 
after a d he 
—~ EE, provided that he eal have sent in Ay ie 


» based on the dra gnd 
schedule of quantities proviges. with the schedule 4 
uantities and other schedules ce Baie out 
and shall not have withdrawn 
' a may be inspected at po ig ten appoint- 








' Tenders, the f prescribed and in 
—, sealed jcovelopen as He under an der for 
delivered not la’ = 


ter r- oh Jul 
& The Town Council bind’ them themselves to accept 
the,slowest_or any Te 

GEORGE MITCHELL, M.I. Mech. E., 


‘Water Engineer’s Ofte. 
. 414, ~~ a Aberdeen, : 
: . June, 1920, 5891 


»From MR.-EDWARD ARNOLD S List, 
An Important Ne | Book— 


SURVEYING 


By W. N.°* THOMAS, M.Sc., A.M. Inst. C.E. 
Demonstrator tn Engineering in the a ed viii + 536 pages, with 298 Diagrams. 











‘(NEW EDITIONS. 
THE FIELD ENGINEER'S HANDBOOK. 


By G. C. WELLS, Federated ee States Government Railways, and late of the Grand 
Trunk Pacific Railway, Canada; and A. S, @LAY, B.Sc. viii + 227 pages, 71 
Illustrations. 7s. 64. net. 


POWER. 
By W. E. DALBY, F.R.S.,_ M. Inst, C.E.,M.1.M.E., London University Professor o 
— at the City and Guilds (Engineering) College of ‘the Imperial College of Science 
and Technology. Second Edition. xvi + 760 pazes, with 250 Diagrams 8vo., 35s. 
net. [Nearly Ready. 


THEORY OF MACHINES. 


By R. F. McKAY, M.Sc., A.M. Inst. C. E, A.M.I. Mech. E. Second Edition. 


THE 
[In the Press. 


A TEXT-BOOK OF ELECTRICAL ENGINEERING. 
By Dr. ADOLF THOMALEN. Transdated by G. W. 0. HOWE, B.S, Baurh 


AERONAUTICS IN THEORY AND EXPERIMENT. 
By Ww. L. CO LEY,.A.R.C.S, D.LC., and H LEVY. M.A. B.Sc., F.R.S.E.. 
Assistants at the National Physical Laboratory. With numerous Illustrations anil Diagrams, 
xii + 284 pages, 16s. net. 


MODERN ROADS. 
By H. PERCY BOULNOIS, M. Inst. C.E., F.R. San. Inst., etc., Chairman of the 
Council of the Roads Improvement Association, Past. President of the Institution of Municipal 
and “County Engineers, late Member cf the Advisory Committee to the Road Board, etc. 
xii + 302 pages, with 13 Piston, m net. 


London: EDWARD ARNOLD, 41 and 4s, Maddox Street, W. 1. 


& PUBLIC NOTICES 
(Corporation ‘of Durban, Natal. 





STEAM 








PUBLIC NOTICES 





Great Indian Peninsula 


joey 


Corporation of Durban, Natal, is pared pAmyay erent. 
VER ‘ed. f Durban oF 9%. SUPPLY, snd I a for th athe BUPELY atthe he f following ‘ORES oe 
. ¢.i. | fo — 
of EIGHT PETROL o nag Ey ‘CALLY DRIVEN a a Fee ier 
oy | WAGONS, rear ‘tipping § to 4 tons capacity, Specifications. 
lor handling road metal, Also ae: PING 1. MANTLES for LAMPS ............ 2s. 
"| WAGON. a howe eg Se po. : aa pe As SAGE Ee ee Se 78. 6d 
Represen ve En ng 3. ROPES, a le DP ok Sie in eae ; 
w. Radford and Son, Albion chambers, Notting 4 WHITE LEA o> ae ionins << Wikia's i 
ham. 5..G ANISED. TAMP. 
Specifications, drawn by E.F. Davis, Borough Engi- AORTA PANS [Ep be. 
—_ a. can be and sealed and ABES, 860-0 os view cvenyy 


‘Tenders must pe lelivered to, the under- 
signed on or before 7th Ji 


The lowest or any Tender will not necessarily be at ag 


Specttiecations and forms of Tender may be Obtained 
on payment of the fee for the 
which payment will not be returned. 


specification 





The fee should accompany. any anetoation & by post. 
WEBSTER, Y SPEEL ana co., oldfen tha tehceial ter thes 
. East oe, EC. ee ee Teste for Lamps," or as “cage may 
5901 Agents to the Durban Corporation. the ban dats, 1920. See FIO Oe: = 
sea = eng bind themselves to accept tne 
. . any 4 
bbw Vale Urban District R. H. WALPOLE. 
COUNT Secretary. 
The G. > rg "Ooothet en ¥ Cc. 2 
avenue, 
pring ah irs comeel sf Babe age Tondon rd June, 108d, 5967 








the LAYING o 
bertain CAST TRON’ PIPES (principally 9in,) ah "AE 
ancillary FS pei =F in parish w Vale for a PUBLIC HEALTH ACT, 1875. 


. va seen and sperttentie ; M4 ; 
oes may come aud spectications ent! TT rban District Council of Bal- 
Seth Jone 1080, am apbiioetion te thee of the ‘TFORDSHIRE. 
Engineers, Binnie, Son and Deacon, $0, EXTENSION OF OF MAIN 8 

. 8.W.1, or at my TO SE iv * CON. 
office in Ebbw Vale, on deposit of a cheque for £2 2s., CTORS. 
made out to me, will be returned on receipt | ~ The U; ‘district re prepared 


rban District Council of 
Apebority, for the said district, are 

to receive ND for ao WORKS ‘ot oE sewieke 

AGE in the District of Bal The wi 


~ne fleunell do nab:iiae. Shame emselves to accept the 
lowest or any Tender or to defray any expenses in | may be obtained, and p 
pummection with tendering. of ng % 
‘Dated this 25th day of June, 1920 
THO. HUGHES, minster, 8. 
» Clerk to the Council. 1920, between the hours of 10 a.m. and 4 
Council Office, Intending contractors will be required 
Ebbw Vale. 5944 sum G to 


Ebbw Velo tren. Dleick 
;UNCIL, 


Bd 





Ebbw 
prepared to e TENDERS for the SUPPLY and 

DELIVERY re Six SLUICE VALVES of 9in. and inspected. 

smaller sizes, together with Air Valves and Surface tn at te must 
: and schédules of quantities may be 

cperent oaraed atten Se sees June, 1920, om applica: 

a 2 es the Engineers, oo mnie, a a oe he bathe . 
Deacon, Buckingham-ga' . writing erer . 

6.W. “Tob, depest gf a choque for 28 an made, oui m undersigned not later than the 

first post . July 21st, 1920, 

The con’ 


which will be returned on receipt of a boi 
- 2 - will be re viz.:-——- 
Sealed lay me endorsed ‘‘ Tender for Valves, 1. Structural work and ving of sewers, 
&c.,”" are to Noon 2. Machir: 
and contractors oe Tender f 
latter on payment of 


vered at my office before on 

Pajher, She iste “nol baad Copipusiaian 40 a deposit of Four mie! 

ott Gelieess un 
Soler. satcbnaeieat ake eee e above conditions 


lewess or any any expenses in 











Rees a Main werage 


Lae 


COUNCIL. 
“CAS TRON PIPES. Ls, 
for the 


prepared to receive Pa eREY oft |The Beard ae 
DELIVERY of Toes 
PIPES, (orictpatly bn.) _ ot COR piesa, use Fg Bri a 
obtained om and aver the 25th Jad tem oe caption | 1 ONE 14m. Bom Accord CENTRIFUGAL PUMP, 
tiom to the office of the Engineers, Sir Ales, Bluwic, ie ogee Fate, Une 
| BW. ton denied para vere =a in probe, 
mia. ‘sdleht wll be on t's bona fide} 2 wo tain. by: 15im, by 16In, WORTHINGTON 
Tender. ye ge PUMPS, with “suction= 
pe ma Cast Te iping, sc. 
on Friday. eae le! at din . Lie one ol P. Oo” j 
lowest. Gnincll do not i 6 oh ~ % on" petiadeet 
connection with fetering. ‘tendent. 
Dated this 25th da; 7 Tenders to be = 
District. Council Offices Yo toe e West Hall-road 


eee 








+ eS ‘both (the : 


with dering. The Council do 1 0t bind themselves to accept the | 
Dated this 25th of June, ‘lowest or any Tender or Tenders. 
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Underpinning and Foundations of 
Heavy Buildings. 
No, I. 


Tur ordinary method of underpinning walls con- 
sists of cutting holes at certain distances apart in the 
wall to be underpinned, inserting needle beams in 
these holes, resting the needles on each side of the 
wall on temporary supports spaced far enough apart 
to permit the necessary excavation and rebuilding 
to be carried out between them, and then jacking 
or wedging up the ends of the needles so that they will 
take the full weight of the wall and building. There- 
after the lengths of the wall between the needles are 
rebuilt down to the required depth, whereupon the 
wedges of the needles are removed and the building 
is lowered on to the rebuilt and underpinned lengths 
of wall. The needles and their supports are then with- 
drawn and the short lengths of wall left between 
the underpinned portions are rebuilt in line with 
and to the depth of the other portions of the wall. 
This form of underpinning and rebuilding is always 
done with quick setting cement, so that there shall be 
practically no settlement caused by the yielding of the 
joints, which would occur if the joints were made in 
ordinary lime mortar. 

This method of underpinning cannot be carried 
out without great obstruction to the site and in the 
cellars or lower part of the building. Further, if a 
heavy building has to be treated the needle beams 
have necessarily to be of large dimensions and the 
front and back supports for them require extensive 
and elaborate temporary supports. Sometimes the 


For the foundations of the new building thirty- 
seven holes, it was intended, should be sunk in open 
caissons on cofferdams, and the excavation was com- 
menced by forming cofferdams of sheet piles. The 
clay forming the soil was, however, found to be very 
wet and of the consistency of quicksand. The first 
excavation was made with some trouble, and in the 
second cofferdam the bottom rose so rapidly that it 
was with difficulty that the workmen escaped. 
Pneumatic caissons were therefore subsequently 
adopted. 

Most of the old buildings to be underpinned were 
without cellars and the brick walls were not more 
than 4ft. or 5ft. below the surface. Many of the walls 
were 100 and 150 years old and were generally weak 
and cracked. The total length of wall to be under- 
pinned was about 400ft. and the buildings were of 
one to five storeys in height. One length of 70ft. was 
underpinned in the manner shown in Fig. 1. The 
brickwork in this case consisted only of a wall 8in. 
thick extending to the height of the first storey. 
Above the brickwork there was a temporary wall 
made of 6in. by 2in. studs 16in. apart and jin. board- 
ing covered with tarred paper. The timbering for 
| the underpinning consisted of 8in. by 8in. inclined 
| shores spaced 11ft. apart, with the lower ends of the 
| shores resting on 12in. by 10in. needle beams 21ft. 

long, which carried the brick wall. The needle beams 
rested upon 12in. by 10in. longitudinal timbers laid 
| parallel with the wall, one on eachside. Upon another 
| longitudinal timber carried by the needle beams 
vertical shores were fixed to support the floor above 
and transfer the floor loads from the brick wall 
directly on to the needle beams. Over these vertical 





at one end upon the longitudinal trench timbers and 
at the other on vertical shores. These shores had 
longitudinal sills at the top and bottom and a screw 
jack at the lower end, as shown in the engraving. 
They were thus placed to clear the berm which was to 
be excavated. The next step was to insert a longi- 
tudinal timber just within the wall and between the 
needle beams and the floor joists. From this timber 
vertical shores were fixed with sills on the floor and 
under the ceiling, so as to transfer the weight of the 
floor and the wall on to the transverse needle beams 
when the jack screws under the outer end of the 
needles were operated. - Wedges were driven as fast 
as the screws lifted the transverse beams. The exca- 
vation was then carried out and a new underpinning 
wall built, which served both as a foundation and also 
as a retaining wall. 

At another portion of the same work a length of 
five-storey building, which already had its founda- 
tions nearly down to the required level, was involved. 
It was necessary, however, to support the weight of 
the wall until a new flooring could be built under it. 
There was a substantial wall in this case and the 
floors of the building were carried on steel girders. 
The wall-was shored back by means of three sets of 
raking shores as shown in Fig. 3. These shores con- 
sisted of 12in. by 12in. timbers placed at an angle of 
about 1 in 6 to the wall; their upper ends were made 
to take a horizontal bearing directly against the ends 
of the steel floor girders and into the brickwork. 
The feet of the shores were cut square and rested upon 
transverse timbers 3ft. long. Cast iron thimbles were 
inserted in the timbers to engage 4in. screw jacks 
bearing on foot blocks and crib work placed at right 





shores @ partition was formed of 4in. by 2in.| studs 



















angles to the shores.,, The jacks were_then_ operated 
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FIGS. 1 AND 2—METHODS OF UNDERPINNING USED AT THE MYERS BUILDING, ALBANY, N.Y. 


wall to be underpinned is old and faulty, the masonry 
being weak and poor and lacking sufficient strength 
to resist the stresses concentrated at the points where 
the needle beams are introduced. In such cases 
underpinning by the ordinary method becomes both 
difficult and dangerous. 

The needles have to be of such length that the 
bearings at their ends are beyond the danger zone, 
which is liable to be undermined by the excavation. 
This result is frequently secured by carrying the ends 
of the needles on sills or longitudinal beams, resting 
in their turn on cribbing or cross timbers. If the 
loads to be carried are exceptionally great it is fre- 
quently the practice to drive piles or sink piers under 
the ends of the needle beams, an operation which 
adds considerably to the difficulty and expense of 
the work, especially if it has to be carried out in the 
interior of old buildings or in a street in front of the 
building. 


Tae Myers Buitprine, ALBANY. 


The underpinning of the Myers Building in Albany, 
New York, provides a good example of an important 
operation carried out by means of elaborate needling. 
The underpinning was rendered necessary by the fact 
that the old building was being remodelled and re- 
built. Excavations made for the purpose undermined 
some of the old columns, and an accident occurred 
which resulted in part of the old building collapsing. 
It was then decided to take down the remainder of 
the old building and to replace it with a new steel 
cage structure six or eight storeys in height. In 
removing the old building it was found that the 
adjacent buildings were very old, weak, and in poor 
condition, and it was decided that the walls of these 
buildings should also be underpinned. 


spaced 12in. apart and covered with lin. tongued and 
grooved boards. This partition rested on 6in. by 3in. 
longitudinal planks on the floor below, and bore 
against the ceiling above through the agency of similar 
planks, so as to carry the beams and load of the next 
floor. 

The longitudinal timbers carrying the needle 
beams were placed about 6ft. within the building 
and 9ft. 6in. away on the outside, or far enough from 
the wall not to be endangered by the excavations 
subsequently made outside the face of the building. 
The outside longitudinal timber rested on jack screws 
working upon a 12in. by 12in. sill placed at such a 
level that it would not be above the new foundations 
of the underpinned wall. This longitudinal base 
timber or sill was placed on transverse grillage planks 
3ft. in length. The jack screws were used to transfer 
the full weight of the wall on to the needle beams. 
As fast as the jacks were operated the longitudinal 
timber above them was wedged up by double wedges 
from the sill below. 

Another portion of the underpinning was carried 
out as shown in Fig. 2. In this length there was no 
brick wall. The outer wall consisted instead of a 
stud-and-boarding partition resting upon @ 2ft. by 2ft. 
rubble footing at a level of 15ft. above the bottom of 
the adjoining excavation. It was necessary to sup- 
port the stud wall and to excavate the clay under it, 
which extended as a berm 10ft. away from the wall. 
A trench was tunnelled under the bottom floor of 
the building to a depth of 3ft. parallel with and 8ft. 
inside the wall. In this trench a line of 12in. by 12in. 
timbers with their lengths overlapping was laid down 
on 3ft. grillage planks. Cross drifts were then 
excavated transversely to the side wall and 265ft. 
needles of 12in. by 12in. section were put in to bear 








to make the shores take a considerable portion of the 
weight of the floors and wall, wedges being driven in 
the usual way to follow up the lift. A series of holes 
was next cut through the lower part of the wall. 
Divergent pairs of steel beams were put through these 
holes and were connected to the inner raking strut 
by means of tightening rods to form cantilever sup- 
ports. These supports carried the wall without the 
erection of any structure whatever inside the build- 
ing. x 4 

A very similar system of shoring was employed 
at another section consisting of about 108ft. of three 
and four-storey building—see Fig. 4. In this section 
the wall footings were several feet above the required 
depth of excavation. As it was not practicable to 
have access to the interior of the building in order to 
underpin the wall, the steel floor girders and the load- 
ing were supported entirely from the outside. The 
raking shores in this case were spaced about 10ft. 
apart and were 12in. by 12in. in section. The inner 
shore was formed into a cantilever truss as in the 
‘previously described instance, by the use of a lin. 
chain suspended: from an oak saddle bearing at the 
top of the shore under the end of the steel floor girder. 
The lower ends of the chain engaged the rings of two 
l}in. vertical rods formed with forged stirrups at their 
lower ends and turnbuckle adjustments in the middle. 
The horizontal beams threaded through the wall were 
l5in. deep and 10ft. long and were seated in the 
stirrups which acted as fulcrums for the wall load. 
One of these beams was placed on each side of the 
shore, and the pair reacted against 10in. by 4in. oak 
cross pieces bolted to the raking member. The steel 
horizontal beams were not placed parallel with each 





other, but were made to diverge so as to support the 
wall at points 3ft. to 6ft. apart and thus ,reduce 
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the length of wall between the needle beams. 
At the other sections of the same work the under- 
pinning was carried out by means of needles acting 
as cantilevers, having a fulcrum near the wall and 
with the outer end held down by a counterweight con- 
sisting of a pile of pig iron. 
THE MarsHati Fretp Buiwpine, Carcaco. 


The underpinning of the old Marshall Field Build- 
ing at Chicago provides an interesting example of the 
work now being discussed. The old building was 
eight storeys in height, and the work consisted of 
shoring up the internal columns which supported the 
floors, whilst the excavation was made for the footings 
of the new building, and whilst-the concrete was being 
plaeed in these excavations. The load on each of the 
old columns was about 160 tons. The columns were 
of cast iron 13}in. diameter, the thickness of metal 
being 2in., and stood on spread masonry footings Tit. 
below the old basement floor level. The soil under- 
neath the columns consisted of half-plastic blue clay 
extending down to the rock, which was 110ft. below 
the old basement floor level. The underpinning and 
foundation work was carried out without interfering 
with the business oceupation of any of the floors 
except the basement. The new material was taken 
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by the friction of the surfaces in contact. The steel 
beams supporting the clamps were 20in. or 24in. deep 
and weighed 80 lb. per foot run. ‘They were placed 
in pairs under each end of the clamp. Fourteen or 
eighteen screw jacks were arranged under each end 
of the steel beams, the jacks being placed in two rows. 
The drum of one jack at each end was slightly inclined 
to prevent the possibility of any displacement of the 
load. The jacks had an ultimate strength of 70 tons 
each, but the load upon them did not exceed 20 tons 





in any case. 

When the shoring under the column had been com- 
pleted in the manner described the load was trans- 
ferred from the old column foundation to the timber 
cribs by slightly raising the jack screws. The bearing 
plate under the column was then removed and the 
masonry foundation cut away. The soil under each 

















column was then excavated down to the rock directly 
under the base of the column. The excavation was | 
carried out in cylindrical forms 7ft. to 10ft. in dia- | 
meter. The excavated clay was lifted to the surface | 
by means of an electric hoist and then carried in | 











tions down to the rock 110ft. below. The new founda. 
tions were to be circular in section. The corner ior 
was of brickwork and measured | 12ft. by 1l0ft. jn 
section. The old foundations consisted of 12in. steg 
beams in three tiers laid transversely to each other 
and embedded in concrete, Each tier was of longor 
length than the beams above it, so as to add to the 
spread of the foundation. In this way the foundation 
at the bottom was 22ft. square. It was carried on 
concrete base 2ft. thick. The new circular foundation 
was to be 10ft. diameter carried down to the rock 
directly under the old pier. 

The work had to be done in a basement 12ft. high, 
The clay around the pier was first excavated 3ft. to 
5ft. around the brickwork to a depth of lft. below 
the base, and two 12in by 12in. timbers were placed 
on each side of the foundation, thus forming a 26ft, 
square base. On this base was built the shoring 
which was to take the load. 

The brick pier—see Fig. 7—was then cut into from 
both sides until a 15in. steel beam 26ft. long could be 
slipped into the hole and tightly wedged up. Tho 


wheelbarrows to a shoot delivering into the tunnel | process was repeated until ten similar steel beams had 
under the street previously referred to. The bearing | been placed through the’ pier and the brickwork 
area of the timber cribs on the clay was four times | 
that of the old foundation of the columns, but even 


wedged up by wooden wedges. Three of these steel 
beams were placed close together at each edge and 
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FIGS. 3 TO 6—EXAMPLES OF UNDERPINNING AT THE MYERS BUILDING AND AT THE MARSHALL FIELD BUILDING, 


into the work through two small sheds measuring 
12ft. by 10ft. placed on the footpath of the adjoining 
street, and the excavated material was taken away 
through tunnels underneath the street. 

The first operation was the clearing away of the 
old basement floor and excavating to a depth of 5ft. 
below it. The shores were then placed on two sides 
of each column, as shown in Fig. 5, and the load was 
transferred from the old footings on to a set of four 
steel beams carried by the shoring. The span between 
the two sets of shoring was 14ft. to 16ft. Each set 
of shoring consisted of four tiers of 12in. by 12in. 
timbers, the bottom tier resting on the clay at the 
foot and the sets of timbers crossing each other at each 
tier. Over these cribs were placed screw jacks to 
carry the steel beams, a 12in. thickness of timber being 
placed between the steel beams and the jacks. 

The load on the columns was transferred to the steel 
beams by means of a cast iron clamp made in two parts 
to grip and be bolted on to the column. At-the point 
of attachment of these clamps brackets projected 
from the column and gave, when their angular webs 
had been cut away, a bearing for the clamps. Suffi- 
cient play was allowed between the two parts of the 
clamp to ensure their gripping the column: securely, 
but no portion of the load was presumed to be taken 


| with this enlarged area the soil sank as it became 
| compacted. Compensation for this sinking was given 
by raising the screw jacks as required.. Some of the 
old columns did not require to have their foundations 
lowered in the manner just described, but during the 
general excavation below the floor level their founda- 
tions became exposed, and in some cases the removal 
of the clay alongside the footings caused them. to 
yield and crack. These old columns were then rein- 
forced. in the manner shown in Fig. 6. Shoring was 
built around the column foundation and part of the 
load. transferred to the shoring. Clips were used as 
before to grip and support the column, the clips being 
carried on short lengths of rail resting in their turn 
through the medium of 12in. by 12in. timbers upon 
a nest of fourteen to eighteen screw jacks. 

One important part of the building underpinned 
consisted of a corner pier carrying 900 tons and five 
intermediate piers. assumed each to carry about 
550 tons. There was a nine-storey erection over these 
foundations, and it was essential that none of the 
businesses conducted on any of the floors should be 
interrupted. 

The old piers rested on spreading foundations 
taken down rather more than 14ft. below the street 
level, and it was necessary to extend these founda- 





CHICAGO 


four others together at the centre of the pier. The 
ten beams were then screwed up tightly by means of 
the jacks, and the load was slowly transferred to four 
other steel beams 24in. deep placed transversely 
under the 15in. beams, and from the ends of the 24in. 
beams to transverse steel beams 12in. deep resting in 
their turn upon jacks. There were now three tiers 
of steel beams in position. When the load of the brick 
pier had thus been transferred to the timber shoring, 
the brickwork below the level of the support was cut 
away down to the concrete of the old footing. In this 
condition the 10ft. circular hole for the new founda- 
tion was cut out through the concrete footing and the 
clay taken out right down to the rock below. The 
circular column of concrete was then filled in right 
up to the level of the old basemegt floor, and when it 
had set sufficiently the load was sferred to it. 

The loads on the intermediate. piers were trans- 
ferred and the concrete cylinders made in much the 
same manner... The intermediate piers, however, were 
not of brickwork, but of steel sections made up as a 
vertical box girder. Not one of the large plate-glass 
windows over the columns was broken. The difficulty 
of the excavation and shoring work was enhanced by 
the necessity for maintaining the electric wiring ducts, 





gas and water pipes, pneumatic tubes, and pipes for 
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automatic sprinklers, all of which were largely 
exposed in the basement ‘of the old building. The 
work was done continuously in three eight-hour shifts 
per day. 

Tue QuEEN’s INSURANCE ComPpaNny’s BuILDING. 

The system of underpinning by means of cylinders 
of comparatively small size has proved very successful 
and is of great value and importance. By its adoption 
the use of needle beams is entirely obviated, girders 
and wall bracing are largely eliminated, obstruction 





were formed in short lengths, 2ft.. 9in. diameter, and 
were forced down by the hydraulic jacks. The soil 
in the interior of each cylinder was softened as it 
went down by means of a jin. hydraulic jet at the 
bottom of the lowest cylinder. insi 

provided and bolted up at each joint of the cylinders. 
When the water jet became no longer effective and 
hand excavation was necessary at the bottom of the 
cylinder horizontal diaphragms, with air-tight doors 
were inserted between adjacent sections of the pipe 
to form an air lock, through which a man entered and 





io 
Brick Pier 

















Four 24° Steel 
Beams 


ide flanges were | 









rm 


but, it: has not usually been, to enlarge the 
excavation at the bottom. of the cylinder pile. or to 
adopt the horizontal steel plate foundation. Some 
difficult, underpinning on this system was done along 
the sides of the William-street Subway in New York. 
This street, is a narrow thoroughfare through the 
“‘ sky-seraper,”’ district, and is flanked on each side 
by buildings from four. to twenty-one storeys in 
height. The soil is quicksand and gives much trouble, 
but becomes hard if the water is drained off. The street 
is only 40ft. wide, and as the subway extends from 
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FIG. 7—UNDERPINNINGZA BRICK PIER AT THE MARSHALL FIELD BUILDING 


of the adjacent ground is avoided, holes have not to 
be cut through the wall, the support of the wall is 
not diminished, and temporary bearings are not 
required. Trenching, sheeting and pumping’ are 
entirely dispensed with, permanent supports of any 
required strength can be provided, and may be carried 
through any soil to solid rock at any depth, and finally 
no operations are required other than those of a simple 
character, and these are conducted practically within 
the plane of the wall itself. 

The building of the Queen’s Insurance Company 
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worked under air pressure as in an ordinary pneumatic 
caisson. 

The cylinder was sunk down 45ft. below the street 
level to the hardpan, and, in fact, penetrated it for 
several feet. In addition, the excavation was enlarged 
and horizontal steel plates were placed under the bottom 
of the pile to give it a ore effective bearing. . The pile 
was filled with ecuvrete and capped with @ cast iron 
block on which another set of steel beams was seated 
to carry the old wall footir.gs. The space between the 
upper and lower steel bearzs was then filled in with a 
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building line to building line—see Fig. 10—the 
removal was necessitated of many of the old founda- 
tions. The rails of the subway are 30ft. to 35ft. below 
the street, 15ft. below the old foundations, and in 
most cases 10ft. below ground water level. In sore 
cases the water was below the level of the subway 
rails. 

Tn all instances the first thing to be done was to 
reinforce the old foundations with steel and concrete 
grillages, consisting of steel beams, lattice girders, or 
reinforcing rods fastened to the old footings, which, 
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FIGS. 8 TO 12--UNDERPINNING AT THE QUEEN’S INSURANCE BUILDING AND THE WILLIAM-STREET SUBWAY, NEW YORK 


necessitated the underpinning of an eleven-storey 
block, the wall of which was 140ft. high. The old 
foundations extended to a depth of 12ft. below the 
ground and were 8ft. wide. The ground water level 
was only about 3ft. below the foundations. 

Recesses. 8ft. high, 5ft. wide, and 3ft. deep, were 
first cut in the face of the wall, and sets of horizontal 
steel beams—see Fig. 8—were placed in the upper part 
of each recess to take the reaction of a number of 
100-ton hydraulic jacks which were to be placed and 
worked underneath them. ‘The cylinders or piles 





steel column wedged in tightly, leaving the concrete- | when surrounded by concrete, formed a mat below 
filled cylinder loaded with about 350 tons. All the | which the actual underpinning was carried out. Below 
operations .were carried out without interrupting | this reinforcement pits 4ft. square were sunk to ground 
other work or obstructing the site, and did not at any | water level or to formation level as the case allowed. 
time diminish the stability of the wall. The old style | These pits were excavated some distance apart, and 
of underpinning with open trench is shown for the | when the ground water would permit were concreted. 
sake of comparison in Fig, 9. | The intermediate spaces were, then filled in with other 
: i | pits until a continuous wall was formed to act as 
THE WILLIAM-STREET SuBway, New York. sheeting for the subway itself. 

Many other: buildings ‘have been treated by the| Where the water rose above the level of the subway 

system of cylinder underpinning above referred to,' floor the pits:served as working spaces for driving 
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steel cylinder piles, of which those under the Bank of 
America form an interesting example. This building 
is a heavy nine-storey granite erection, with columns 
earrying about 500 tons and resting on pyramidal 
brick piers 13ft. by 10ft. at their bases—see Fig. 11. 
The pyramid rested on a concrete slab base 12ft. 
wide and 2ft. thick. This base was 4ft. within the 
line of the subway wall and had to be removed. 
The bottom of the subway was 32ft. below the street 
and 21ft. below the bottom of the old foundations. 
The ground water was 14ft. 6in. above the subway 
level. 

The underpinning consisted of a double row of 14in. 
cylinder piles driven down centrally under the wall. 
The cylinders were in 2ft. lengths of 7/,,in. steel plate 
with one vertical lap joint. The horizontal joints 
between the lengths were made by means of strips of 
similar metal 4in. wide riveted inside the cylinders. 
The piles were long enough over all to enter a stratum 
of hardpan 8ft. below the subway. Before the under- 
pinning was begun a series of 15in. steel. beams was 
put in criss-cross between the brick piers as shown in 
Fig. 12, the brickwork being recessed to receive them. 
Six of these beams were placed between each pair of 
piers, and when concreted all round efficiently dis- 
tributed the load upon the base. 

The next step was to sink pits at the front of the 
building down to ground water level. These pits 
were placed at some distance from eachother, and care 
was taken that only three or four pits should be open 
at one time, and these not under two adjacent columns. 
The pits were continued under the old concrete slab 
foundation and downwards from this level with a 
4ft. square section. From the pits so made the 14in. 
diameter steel piles were driven right down to the 
hardpan about 25ft. below the bottom of the pit. 
After the first pile had been filled with concrete and 
tested to 80 tons it was wedged up and the process 
repeated further under the wall for the next pile. 
Although the pile was tested to 80 tons it only bore 
33 tons im the finished work. 

The piles were driven by means of a hydraulic jack, 
using the weight of the building above as a reaction. 
When the cylinder was driven down to the required 
depth it was concreted by means of a bottom dumping 
bucket, the cylinder, if necessary, being previously 
baled out. The piles were wedged up as finished with 
wrought iron wedges. The space surrounding the 
top of the piles and, below the original foundation was 
tightly wedged with vertical steel beams, and was con- 
creted so as to form a concrete girder or pile head 4ft. 
wide and 6ft. 6in. deep. When all the piles had been 
driven and wedged the overhanging 4ft. of the original 
foundation was cut away. The building was quite 
unharmed, and all the operations were conducted 
without interference with the business carried on 
above. 








German Naval Construction, 
1914-1918. 
No. IL* 


Berore the war the German torpedo service 
enjoyed an exceedingly high reputation, and was 
considered by many authorities to be the most 
efficient organisation of its kind in the world. Even 
in the British Navy there were officers who believed 
the Germans to be ahead of us in the design of boats 
and the training of personnel in torpedo tactics. This 
view was not confirmed by war experience, and we 
may recall with pardonable satisfaction that it was 
traversed by an article published in THE ENGINEER 
some months before the outbreak of hostilities, in 
which the characteristics of each group of German 
destroyers—or ‘‘ Grosse Torpedoboote,” to use the 
official designation—were examined and criticised in 
some detail. The truth appears to be that the develop- 
ment of the torpedo service had been influenced by 
the same erroneous conceptions of sea strategy that 
stultified German naval policy throughout the war. 
The evidence of such competent witnesses as Grand- 
Admiral von Tirpitz and Admiral Scheer proves that 
those who were responsible for the creation and 
direction of Germany’s naval forces had so far mis- 
read history as to infer that the British Navy, in the 
event of war, would forthwith proceed to dash itself 
to pieces against the German coast. Every prepara- 
tion had been made for this contingency. The 
approaches to the coast were guarded by formidable 
batteries, for the cost of which an extra squadron of 
battleships might have been built; and the matériel 
of the German Fleet was designed with a special view 
to fighting under the lee, as it were, of the German 
coast. All the heavy ships were built primarily as 
floating fortresses, so armoured and otherwise pro- 
tected as to be practically umsinkable; but with a 
limited sea endurance and only makeshift accom- 
modation for the crews, who were expected to spend 
most of their time in barracks ashore. As for the 
destroyers, this term was truly a misnomer when 
applied to the German craft; the official label of 
‘large torpedo boats” described them with greater 
accuracy. They were well-built, fast and weatherly 
boats, carrying a heavy armament of torpedo tubes, 
but signally deficient in gun power. But in the Ger- 
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man scheme of torpedo tactics the gun counted for 
very little. By daylight the boats were intended to 
work with the battle-fleet or with light cruisers, 
under the cover of whose guns they would fire tor- 
pedoes at long range against the enemy’s line ; whilst 
in the hours of darkness they would deliver torpedo 
attacks at short range, trusting to their invisibility and 
speed to make good their escape. It did not seem, 
therefore, that any useful purpose would be served 
by giving them a powerful armament of guns. In 
harmony with these principles, the majority of the 
boats ordered before the war mounted nothing heavier 
than the 3.4in. gun. But at a very early period of 
the struggle the Germans found reason to modify 
their appreciation of destroyer functions. It was, 
as they discovered, not always possible to employ 
these boats in conjunction with heavy ships and 
cruisers, and when left to face unsupported the 
superior armament of British and Russian destroyers 
they were generally worsted. This was especially 
the fate of boats armed with the short ‘“ Torpedo- 
bootsgeschiitz,” a 3.4in. model of 30 calibres, with a 
muzzle energy of only 485 foot-tons and a maximum 
range of 8000 yards. An improved model of the 
same calibre had been completed in 1912 or 1913, 
and was mounted in the boats of the normal 1913- 
1914 programmes. This was 45 calibres in length, 
and had a semi-automatic breech-block which 
materially accelerated the rate of fire. It discharged 
a@ 221b. high-explosive projectile and was. therefore 
but little behind the British 4in. 25-pounder in destruc- 
tive effect. The boats in question had three of these 
improved guns mounted on the centre line. The 
4.lin. model, which subsequently became the standard 
armament in German destroyers, was first intro- 
duced in four boats, G 41 and 42 and V 47 and 48, 
ordered in April, 1914. With a length of 45 calibres 
and mounted on a special carriage which permitted 
almost vertical elevation, it could be used either for 
flat trajectory or anti-aircraft fire, and was remark- 
ably accurate up to 12,000 yards. The shell used 
weighed 38} lb. Our reply to this formidable weapon 
was the 4.7in. gun, with which our later flotilla 
leaders and the second group of ‘‘ Admiralty V’s” 
are armed. But the Germans meanwhile were pre- 
paring to “go one better.’ In the summer of 1916 
—that is, after the Battle of Jutland, in which there 
had been a great deal of destroyer fighting at close 
range and weight of gunfire proved decisive—they 
produced a new type of destroyer, the principal 
feature of which was a gun armament of extraordinary 
power. These twelve boats, each mounting four 
5.9in. guns, will be described later, but their arma- 
ment alone indicates the revolution which less than 
two years of war experience had brought about in 
the original German theory of torpedo boat tactics. 

Before proceeding to tabulate the successive groups 
of “large torpedo boats’ completed during the war, 
@ few words may be said about the characteristics 
common to. all German surface torpedo craft. As 
mentioned above, they were remarkable for great 
structural strength. A rigid economy in weight was 
practised, and every effort was made to keep the 
profile of the boat as low and inconspicuous as pos- 
sible. To facilitate quickness in manceuvring, a bow 
rudder was fitted. This was said to reduce the turn- 
ing circle by at least 25 per cent. When not in use 
the bow rudder was withdrawn into a recess to avoid 
fouling mines or other obstacles. As in the larger 
vessels, the living quarters were extraordinarily 
cramped and primitive, and to those who have 
inspected the surrendered German destroyers, it will 
always remain a mystery how their crews contrived 
to live at sea. All but the latest pre-war boats carried 
four torpedo tubes, two of which, mounted on the 
centre line, could be trained on either beam, while 
one tube was placed on each side between the break 
of the forecastle and the bridge. The boats laid down 
in 1913 were given two pairs of tubes on the centre 
line, bringing the total number of tubes up to six, 
and this armament was perpetuated in later boats. 
In the boats of the 1911 and 1912 programmes an 
attempt was made to reduce displacement without 
prejudice to other qualities. These twenty-four 
craft, V 1-6, G7-12, and 8 13-24, displaced only 
560 to 570 tons, and were thus 17 per cent. smaller 
than their immediate predecessors, though with the 
same armament and speed. The reduction in size 
was made possible by increasing the proportion of oil 
fuel to coal in the boiler furnaces; but the boats 
were not altogether successful, and in 1913 a return 
was made to larger dimensions. The boats of that 
year’s programme, V 25-30 and S 31-36, embodied 
several noteworthy improvements. Not only were 
they armed with three 3.4in. 45 calibre guns and six 


‘19.7in. tubes, as compared with two 3.4in. 30-calibre 


and four 19.7in. tubes in the preceding type, 
but for the first time oil-fired boilers were exclusively 
adopted, an innovation that enabled a nominal speed 
of 34 knots to be attained. In this class, also, the 
system of firing all torpedo tubes from the bridge was 
first introduced, and the artillery control arrange- 
ments were greatly improved. 

It was with considerable trepidation that the 
Germans belatedly followed our example in using 
only oil fuel in their destroyers. They were, of 
course, fully conscious of its advantages, but. the 
precariousness of supply, especially in time of war, 
caused them to hesitate before committing them- 





selves to an “‘all-oil’’ policy. These misgivings were 





justified in the course of the war, for at one time, 
when no less than eighty-four destroyers with oil- 
fired boilers were under construction, the supplies 
from Galicia and Roumania threatened to cease 
entirely. Stocks were low at this time, and the 
position was rendered still more critical by the rapidly 
increasing consumption of oil by the submarine 
flotilla. So serious, indeed, was the outlook, that a 
decision was reached to reconvert all destroyers 
then under construction back to a coal-burning basis, 
@ measure which naturally caused great delay in 
their completion, involving as it did drastic altera- 
tions in structure. Eventually, however, the reserve 
of oil was enlarged by increased production from 
domestic sources and by the use of German tar oil, 
expedients which enabled the eighty-four boats to 
be completed to the original oil-burning design 
though the contract date of delivery was exceeded 
in every case. As the war proceeded it was found 
that boats of the pre-war dimensions were not suffi- 
ciently large to perform the multifarious and exacting 
duties that devolved upon them. Their cruising 
endurance proved to be inadequate, and in heavy 
weather their speed was so reduced that they could 
not keep pace with the heavy ships. Moreover, there 
was an insistent demand for a better armament of 
guns, torpedo tubes and mines, which could hot be 
met without a large jump in displacement. To meet 
these various requirements a number of boats in an 
early stage of construction were cut in half and 
lengthened on the slip. Throughout the war improve- 
ments were continually made in the fighting equip- 
ment of the boats, culminating at length in an 
elaborate system of control for guns and tubes, the 
installation of electric range transmitters, training 
pointers, long-base telemeters, &c. A certain number 
of boats, specially detailed for anti-submarine work, 
were fitted with explosive sweeps, and others with a 
German adaptation of the paravane for mine clear- 
ance. In the later stages of the war, all mine-laying 
on the German side was done by submarines, and 
mines and laying gear had been removed from the 
destroyers. It must be remembered that after the 
first year of hostilities the pressure of the blockade 
began to make itself felt in every branch of German 
industry. Shipbuilding of every description was 
hampered by ever-growing difficulties, due both to 
shortage of materials and to the reduced efficiency 
of the workers. From the summer of 1915 onward 
the acute scarcity of copper and tin left the builders 
no alternative but to use iron extensively in the con- 
struction of destroyers, the increased weight of which 
had, of course, @ prejudicial effect on speed. In the 
penultimate year of the war, after many fruitless 
attempts had been made to design boats embodying 
all the requisite qualities of speed, seaworthiness, 
armament, &c., in a small displacement, plans were 
got out for a standard type of destroyer, about forty 
of which were ordered during 1917. This type was 
to be of 1500 tons—.e., nearly twice the weight of 
the typical pre-war boat—and to have a speed of 
36 to 37 knots. Of these boats, which differed from 
earlier types in that they were to have been equipped 
with geared turbines, none was complete at the date 
of the Armistice, and all have since been dismantled. 

In addition to destroyers, nearly 120 small torpedo 
boats for coastal work were ordered during the war. 
They were known as “A” boats, and were divided 
into three classes, I., II., and III., according to their 
displacement and date of design. Practically all 
the important shipbuilding yards in Germany were 
employed on destroyer and torpedo-boat construc- 
tion in the war period, and to the three establishments 
which formerly specialised in this work, viz., Schichau 
(Elbing), Krupp-Germania (Kiel), and Vulkan (Stettin 
and Hamburg), were added the Blohm and Voss (Ham- 
burg), Howaldt (Kiel), Weser (Bremen), Liibecker 
Maschinenbau-A.G. (Lubeck), and Nobiskrug (Rends- 
burg) yards, all of which built hulls as well as machi- 
nery. One or more destroyers of a large type were 
laid down at the Wilhelmshaven dockyard. In the 
same way contracts for the hulls, machinery and 
fittings of the “A” torpedo boats were distributed 
among many firms. It is interesting to note that 
boats of the AI. and ATI. classes were built in 
sections, railed to distant bases, such as Bruges and 
Pola, and reassembled there. 

Immediately after mobilisation had been pro- 
claimed, contracts were placed for forty-eight 
destroyers of the so-called “ Ms” type (Ms = mobili- 
sation). From that date to August Ist, 1918, a 
further 264 destroyers and coastal torpedo boats 
were ordered, bringing the total number of surface 
torpedo craft ordered during the war period to 312, 
with an aggregate of 299,457 tons. Owing, however, 
to various delays resulting from causes mentioned 
above, little more than half this programme had 
been completed when the Armistice supervened, the 
deliveries to that date being 197 boats of 147,919 tons. 
The number of boats ordered from and the number 
actually delivered by the various yards is given in 
the following table :— 


War contracts. Deliveries. 

Boats. Tons. Boats. Tons. 
Blohm and Voss. , 9 of 18,129 6 of 10,740 
Germania Yard .. 28 of 37,834 .. 22 of 27,046 
Howaldt Yard ., 27 of 35,819 2 of 2,266 
Schichau Yard .. 109 of 95,781 79 of 49,362 
Vulkan Yards .. 138 of 110,761 88 of 58,505 


Included in the above totals are four large destroyers 
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which at the outbreak of war were being built at the 
Germania yard, Kiel, for the Argentine Government, 
and four torpedo boats being built at the Vulkan yard 
for the Netherlands Navy. These vessels were at 
once appropriated for the German service. 

The trial results given in the tables are not a fair 
indication of the sea speeds actually attained by 
Jerman destroyers completed during the war. Owing 
to the vigilance of our submarines and the activity 
of our minelayers, the waters of Heligoland Bight 


at short and long ranges. There can be no question 
as to the all-round efficiency of German torpedoes. 
The standard torpedo for use in destroyers was the 
“G7” 50 cm. (19.7in.) steam heater model, with a 
length of 7 m. (22.97ft.), and a warhead containing 
430 Ib. of explosive. This weapon had a range of 
5500 yards at 35 knots speed, and of 11,700 yards at 
28 knots. A smaller model, the 45 cm. (17.7in.) 
bronze torpedo, with a charge of 198 Ib. of guncotton, 
was employed by the earlier torpedo craft, and it was 





soon became t6o dangerous for steam trials, the venue | with this weapon that the submarine U 9 was armed 


of which had to be transferred in the third month of | when it sank the three “ Cressys.” 


An improved 


the war to the western Baltic, where the shoal water 45 cm. torpedo produced during the war contained a 





Taste I.—German Destroyers Completed during the War. 


and similar tubes were fitted in the “‘ Bayern ’’ class 
of battleships. Four tubes of 23.6in. calibre were 
also mounted in the twelve huge “ destroyers,” or 
flotilla leaders, of the 8 113 type. It need hardly be 
said that the heavy demand for torpedoes throughout 
the war led to a corresponding expansion of German 
manufacturing facilities. In 1913, the last peace year, 
a total of 193 torpedoes was delivered, as compared 
with 774 in the month of September, 1918. In less 
than five years, therefore, the annual output had 





increased forty-eight fold. 
The twelve vessels of the 8 113 type, displacing 
as they did nearly 2500 tons, were the largest surface 

































































| Oil Maximum | Trial results. 
Length Mean | Normal | _ capacity, | endurance | 
Number and designation. overall, | Beam, ft.| draught, | displace- | Normal/Maxi- jat 20 knots! Best run. | Mean of sixruns.| Armament. | Remarks. 
ft. ft. | ment, | mum, (nautical | S.HLP Speed, | S.HLP ® | 
| tons. | tons. | miles). Espo oe kriote. | “"""* knota. | | 
Six boats : V 25-30 257.6 | 27.23 | 8.79 800 90/232 1680 | 24,300 38.2 22,260 36.8 | 3 3.4in.45cal. | Ordered April, 1913 
. | | | | 6 19.7in. tubes | First boats delivered in 
| 24 mi 
mines 7} months 
Six boats: 8S 31-36 261.16 27.23 7.84 790 90/220 1250 22,180 34.9 | 22,180 34.7 3 3.4in. 45 cal. | Ordered April, 1913 
} | 6 19.7in. tubes | First boats delivered in 
| 24 mines 12 months 
Four boats: G 37-40 261.16 27.23 8.89 872 110/298 1685 25,800 35.12 25,000 34.4 | 3 3.4in. 45 cal. | Ordered April, 1914 
| | 6 19.7in. tubes | First boats delivered in 
} | 24 mines 14 months 
Two boats: G 41-42 272.31 27.23 | 9.05 960 166/325 1715 25,000 34.6 | 25,000 34.18 | 3 4. lin. 45 cal. | Ordered April, 1914 
| 6 19.7in. tubes | First boats delivered in 
24 mines 17 months 
Four boats : V 43-46 261.16 | 27.23 | 8.95 831 90/280 1750 25,400 37.5 24,660 36.91 | 3 3.4in. 45 cal. | Ordered April, 1914 
| | 6 19.7in. tubes | First boats delivered in 
| | | 24 mines 94 months 
Two boats: V 47-48 272.64 | 27.23 | 9.31 948 179/338 1985 23,850 35.3 22,940 34.87 | 3 4.lin. 45cal. | Ordered April, 1914 
| 6 19.7in. tubes | First boats delivered in 
| | 24 mines 123 months 
Four boats : 8 49-52 261.16 27.23 7.84 790 90/251 1345 | 24,610 37,1 24,610 36,36 | 3 3.4in. 45.cal. | First war boats. Ordered 
6 19.7in. tubes | Aug. 6th, 1914. Delivered 
| 24 mines in f months 
Fourteen boats : 8 53-66 273.39 | 27.23 8.30 | 905 162/305 1960 | 25,013 35.7 25,000 35.13 | 3 4. lin. 45 cal. | Ordered Aug. 6th, 1914 
| { } | 6 19.7in. tubes | First boats delivered in 
| } { | 24 mines 8 months 
Kighteen boats : V 67-84 | 269.01 27.23 9.21 950 160/317 1810 | 22,600 36.6 22,600 34.35 | 3 4.lin. 45 cal. | Ordered Aug. 6th, 1914 
| 6 19.7in. tubes | First boats delivered in 
| | | | | 24 mines 9 months 
Twelve boats : G 85-96 272.31 27.23 9.05 956 166/325 | 1960 = 26,300 =34.2 26,100 33.72 | 3 4. lin. 45 cal. | Ordered Aug. 6th, 1914 
| | | 6 19.7in. tubes | First boats delivered in 
| | | } 24 mines 144 months 
Six boats: V 125-130 ., .. .. ..| 269.03 | 27.23 9.16 | 907 167/330 1695 25,500 34.68 25,150 34.63 |.3 4: lin. 45 cal, | Ordered June 28th, 1916 
| 6 19.7in. tubes | First boats delivered in 
| | | 24 mines 8 months 
Nine boats: 8 131-139 .. -| 272.31 27.26 } Coe. t eitens 162/305 | 1530 24,000 34.61 23,800 33.74 | 3 4.lin. 45 cal. | Ordered July 15th, 1916 
6 19. 7in; tubes | First boats delivered in 
| | } No mines 8 months 
Two boats: H 146-146 oe: iow spe} RIOOO 27.39 9.31 | 990 166/332 1840 | 23,788 33.56 23,800 33.33 | 3 4.lin. 45 cal. | Ordered Nov. 15th, 1916 
} | | 6 19.7in. tubes | First boat delivered in 
‘ No mines 16 months 
Six boats: B 97-98, 109-112* .. ..| 321.53 4 30.67 9.38 | 1364 | 150/526 | 2620 | 40,800 38.09 40,217 37.51 | 4 4. lin. 45 eal. | Ordered Aug.—Oct, 1914 
| | 6 19.7in. tubes | First boats delivered in 
| | 24 mines 43 to 5 months 
Two boats: V 99-100* .. --| 324.81 30.7) 9.22 |; 1313 150/518 2250 | 42,850 37.85 42,475 37.67 | 4 4. lin. 45 cal. | Ordered Aug. 10th, 1914 
6 19. Tin. tubes | Detivered in 74 months 
| | | 24 mines 
Four boats : G 101-104 -+| 312,67 30.18 9.05 1198 | 150/499 } 2420 | 29,400 33.72 28,650 32.96 | 4 4.lin. 45eal. | Ex-Argentine boats. Modi- 
| | 6 19.7in. tubes | fied to German design, 
| | | 24 mines Aug., 1914. Built in 
| i | | 15 months 
Twelve boats: S 113-115, V 116-118, 360.30 | 36.23 13.04 2400 | 210/720 } 3200 (?)} 56,000 36.9 54,000 35.30 | 4 5.9in. 40 cal. | Ordered ap 1916. 
G 119-121, B 122-124 | 2485 =| | | 4 23.6in. tubes First delivered y, 1918 
No mines Proved unseaworthy on 
H | trial. None commissioned 
| | before Armistice 
| | | | 
* These eight boats were fitted with machinery originally built to Russian contracts. 
TasLr II.—German Torpedo Boats Comp'eted during the War. 
| Oil Maximum Trial results. 
Length Mean | Normal capacity, | end | 
Number and designation. overall, | Beam, ft.| draught, displace- Normal /Maxi- at 20 knots Best run. Mean of six runs.' Armament. Remarks. 
ft. it. ment, mum, (nautical | 54; p Speed, s.H.p, Speed, 
tons. tons. miles). ee eee. | tet sera 
_—_-_— } i. j | ' 
AI. Class— 
Twenty-five boats : A 1-25 M eramey SRY | 15.00 | 4.13. | 107 —/23.8 440 1125 20 1084 «618 1 4-pr. Ordered Sept., 1914 
i (at 19 kts.) 2 17.7in. tubes | First boats dolivered in 
| | 4 mines | 3 months 
ATI. Class— 
Twenty-four boats: A 26-49 ..| 164,37 17.45 6.04 228 ~ 45/53 975 3500 §=26.3 3300 25.8 | 2 3.4in. 30cal. | Ordered Dec., 1915 
| | ; 1 17.7in. tube | First boats delivered in 
: _ .6 months 
Six boats : A 50-55 --| 194.37 18.44 | 6.03 ;. .229 45/55 840 3500 25.7 3390 9624.7 2 3.4in. 30 cal. | Ordered July, 1916 
| 1 17.7in. tube | First boats delivered in 
| | 4% months 
A III, Class— . | } 
Twenty boats: A 56-66, A 80-82, 196.85 21.03 | 5.90 | 329 85/91 805 6050 28.38 5960 25.39 | 2 3.4in. 30 cal. | Ordered July, 1916, March- 
A 86-91 } 1 17. Tin. tube July, 1917. 
} | Built in months 
Sixteen boats: A 68-79, A 92-95 196.92 21.06 | 6.26 354 76/82 726 5800 27.01 5800 26.2 2 3.4in, 30 cal. | Ordered July, 1916, and 
| | 1 17.Tin. tube July, 1917 
| Built in 5} to 6 months 
Four boats : V 105-108 200.13 20.37 | 6.36 349 30/59 coal 640 6000 30.01 | 5905 29.96 | 3 3.4in. 45 cal. | Originally begun for Hol- 
5/16 oil - 3 17.'lin. tubes | land. Appropriated Aug. 
12 mines 10th, 1914. Built in 
12 months. 








is unfavourable to speed trials under practical 
conditions. 

As willbe seen from. the tables given above 
every German destroyer completed within the period 
under review mounted the.standard torpedo arma- 
ment, of six tubes. In the case of the two sets of twin 
tubes on the centre line, the axes of each pair were so 
fixed that the forward ends of the tubes diverged at 
an angle of 15 deg. This arrangement was the out- 
come of experience, which showed that. when two 
torpedoes were discharged simultaneously from a 
pair of, tubes mounted in parallel, the practice was 
not. so accurate as when two torpedoes were fired in 
suceession. The angle of divergence of the tube axes 
was determined by careful experiment, and was 
considered to offer the best chance of hitting, both 























charge of no less than 330 Ib. of explosive, consisting 
of T.N.T. blended with ‘‘ Hexa,’”’ a mixture* said to 
be 30 per cent, more powerful than wet guncotton. 
But effective as the 17.7in. and 19.7in. torpedoes 
proved to be against most targets, a still more destruc- 
tive charge was needed to overcome the minute sub- 
division of the modern Dreadnought, and for this 
purpose the: Germans, in 1914, designed: a 60cm. 
(23.6in.). torpedo, with a warhead of 5501b.. This 
formidable engine had the enormous range of 16,000 
yards, which it could traverse at a speed of 28 knots. 
The first vessel to ‘be equipped with 23.6in.. torpedo 
tubes was the battle-cruiser Liitzow, sunk at Jutland, 
* This rein ety San, known roe aaa cone og car 8 
and was c a an © ive cent. 2) 
than that of T.N.T. ai igi ci amiiann 








torpedo craft in the world. Their nearest rivals in 
point of size are H.M.S. Swift, 2207 tons, and the 
new Italian leaders of the “Leone” class, 2200 
tons; but in weight of armament the German boats 
were far superior. Their four 5.9in. 40-calibre guns 
—on mountings which enabled them to be used against 
aircraft—were disposed on the centre line: one on 
the forecastle, one abaft the second funnel, and two 
at’ the stern, the third gun superfiring over the 
fourth. By this arrangement four guns could 
fire on either broadside, one shead, and two 
astern. To operate the two pairs of ponderous 
23.6in. tubes, which were 32ft. in length, electric 
motors were fitted, and there was a very elaborate 
system of fire control for the gun and torpedo arma- 





ment, including a director station above the bridge. 


644 


THE ENGINEER 


June 25, 1920 








It is, however, significant that none of the twelve 
vessels was ever actually commissioned, though 
several were completed in May, 1918. Very probably 
they turned out to be unseaworthy, owing to the 
excessive weight of armament, and it is certain that 
the actual fighting value of the type would have 
proved considerably less than its characteristics 
suggest, It is no easy matter to handle projectiles 
of 101 lb. weight on the slippery deck of a destroyer, 
and in a seaway the rate of fire from the 5.9in. guns 
must have been very slow. Still, the type deserves 
netice as an example of the remarkable qualities of 





by a set of modern cross-compound engines of 2000 
horse-power, 

There seems to be no doubt that Hick, Hargreaves 
were responsible for the introduction of the Corliss 
valve gear into this country in the year 1864, and 
about, 1400 Corliss engines, ranging from 40 to 10,000 
indicated, horse-power, of the simple, compound and 
triple-expansion types, with steam pressures up to 
200 lb, per square inch, have been constructed by this 
firm. The original type of valve gear, by Inglis and 





Spencer, has, of course, been modified from time to 


time to keep pace with the gradual increase in engine | 


built by the firm of which there is any record. . This 
was in 1848, and the engine is said to have been built 
for the Cheshire, Lancashire and Birkenhead Railway. 
The engine, as will be seen, is of the six wheels coupled 
pattern, and it had inside cylinders 16in. by 24in. and 
wheels 5ft. diameter. .The engine is probably about 
the earliest prototype of the six-coupled goods. loco- 
motive so common to-day. The firm has.in its posses- 
sion a number of tracings of locomotives, but how 
many of these were ever built it is difficult to state. 
As mentioned above, the firm of Hick, Hargreaves 
and Co, was also responsible for a good deal of marine 





| engine work about the middle of the last century, and 
| the company has still in its possession a number of 


TaBLE III.—Comparative Table of British and German Destroyers. |early drawings of steam engines for ship pro- 





British. German. British. German. British. German. 
“M ” class. 8 53-66. “VV” class. B 97-98. Bruce. 5 113. 
Length, feet 2713 273 312 $21} 332} 360 
Beam, feet . agree 26} 274 293 30} 31Z 364 
Draught, feet .. .. 8% 8} | 9 ' 94 104 13 
Displacement, tons .. 1,025 905 1,300 1,354 1,801 2,485 
Shaft horse-power 25,000 25,000 27,000 40,200 40,000 54,000 
Speed, knots* 34 35 34 374 36} 35 
225/270 162/305 320/370 150/526 450/500 210/720 


Oil fuel, tons 
Armament 


Weight of 


broadside 
(gunfire), lb. act. 


15 1153 


; 
| 


. | Three 4in. guns | Three 4. lin. guns | Four 4in. guns | Four 4. lin. guns Five 4.7in. guns, Four 5. 9in. guns 
Four 2lin. tubes Six 19.7in. tubes Four 2lin. tubes! Six 19.7in. tubes | Six 2lin. tubes Four 23. 6in. tubes 


100 154 225 404 


* It should be noted that. whereas for the British boats the designed speed is given, the German figure represents 


the speed attained on trial. It is well known that British war-built destroyers almost invariably exceeded their 


designed speeds. in some cases by as much as 3 or 4 knots. 


offence which may be incorporated in a vessel of 
high speed and modest displacement. 

In conclusion, it is instructive to compare as in | 
table III. some British and German destroyers built 
during the war. Unfortunately, the steaming endur- 
ance of the British boats cannot be ascertained, but 
is indicated te some extent by the fuel capacity. 








Short Histories of Famous Firms. 
No. VI.* 
HICK, HARGREAVES AND CoO. 


THE period 1830—50 was one of singular importance | 

for the engineering industry of, this country, and in 
its history Lancashire engineers played a very great 
part. Situated as it is in the midst of coal mines and 
eotton mills, it is not surprising that the town of 
Bolton became a centre of mechanical engineering. 
* The name of ‘‘ Hick’’ was probably as famous in 
Bolton as “‘ Whitworth’”’ in Manchester, “* Maudslay ”’ | 
in Lambeth, or “ Tangye” in Birmingham. It was 
Benjamin Hick who started the Soho Ironworks at 
Bolton in 1832. He had previously been in partner- 
ship in the firm of Hick and Rothwell, who owned the 
Union Foundry in the same town—a firm which is 
no longer in existence, having been absorbed many 
years ago by the Bolton Iron and Steel Company, | 
which in turn was taken over by Henry Bessemer 
and Co. in 1906.f 

Benjamin Hick, with his two sons, John and Ben- 
jamin, began business as general engineers at the 
Soho Works with the title of B. Hick and Sons. The 
partnership was, however, not of long duration, as 
the younger Benjamin severed his connection with 
the firm to go into partnership in a Liverpool firm. 
He died at a comparatively early age, and the father 
and elder son John carried on the business until the 
death of the former in the year 1842, leaving John to 
conduct the concern single-handed. This he did for 
some years, when he took into partnership the late 
William Hargreaves, and the title of the firm was 
changed to Hick, Hargreaves and Co. John Hick 
retired from the business in 1868, when he was | 
elected Member of Parliament for Bolton in the Con- 
servative interests. Subsequently, he was made a 
director of the London and North-Western Railway | 
Company, a post which he retained until his death. 
In the meantime, the business of Hick, Hargreaves | 
and Co. was successfully carried on by William Har- 
greaves, and after his death in 1889 it was made into 
a limited liability company. 

As mentioned above, the establishment was started 
as @ general engineering works, the earlier products 
being stationary steam engines, boilers, mill gearing, 
hydraulic machinery, water wheels, marine engines 
and locomotives. 

Hick, Hargreaves’ high reputation as builders of 
stationary engines, especially for cotton mills, dates 
back to the thirties, when all gearing for this purpose 
was confined to the cast iron variety. Amongst the 
earliest products in this connection was a pair of beam 
engines which were built for a Preston mill in 1837. 
These engines had cylinders 50in, diameter by, 8ft. 
stroke, made 15 revolutions per minute, and with 
steam at 15]b.. per square inch were rated at 400 
indicated horse-power.. It is interesting to record 
that after being ‘“ McNaughted ” in 1875, the pressure 
raised to 90 lb., and the revolutions to 26 per minute, 
these engines ran till 1918, when they were replaced 

















* No. V. appeared June llth, 1920. 
+ See No. V. of this serie:. 


| pulsion, of which we have selected three for illus- 
| tration—see page 645. Of these, the first view repre- 
| sents two sets of simple, direct-acting, jet-condensing 
| paddle wheel engines, made in the year 1850 for H.M. 
| steam frigates Alphonse and Amazonas. 
|engines had two equal cylinders, 68in. diameter by 
| 60in. stroke, and were rated at the time they were 


These 


| built at 300 horse-power nominal. It will be observed 


that the crossheads were guided by parallel motions, 
and the connecting-rods, as is inevitable in engines 
of this type, were very short, namely, 7ft. centres. 
There is no record of the steam pressures or number 


| of revolutions. The lower view shows two simple direct- 


acting inverted screw propeller engines made for 
the Mediterranean steamers Nile and Orontes in 
the year 1850. These engines had cylinders 47}in. 
diameter by 54in. stroke. The arrangement of the 


| crossheads was somewhat unusual, and was evidently 


speeds, until at the present time the radial type of | 


| gear is made suitable for speeds of 150 revolutions | 
per minute on the smaller sizes of engines. 


Now, the | 


| modern Corliss engine, with metallic packings through- | 


out, is quite satisfactory for working with steam up to | 
a temperature of 550 deg. Fah. 

As steam temperatures continued to increase, the | 
firm began some ten years ago to build engines of the | 


| drop valve type, which have since come into very | 


extensive-use. The firm claims to have been one of 
the first to introduce rope transmission gear, a form | 
of transmission which now practically holds the field | 
for cotton mill driving. 

Another early interesting product of the Soho Iron- | 
works, of Bolton, is the engine built in 1873 for driving | 
the rail mill at the Crewe works of the London and | 
North-Western Railway Company. It is a simple | 


stroke, running at 50 revolutions per minute, and is | 


still in use. 
Until 1912 boilermaking formed a very important | 


to record that the first use of steel for this purpose | 
was in 1863. Although the Lancashire type of boiler | 
was the principal product of the boiler shops, we | 


adopted in order to get as long connecting-rods as 
poss:ble consistent with a low engine. It will be noted 
that the crossheads were of the triangular type, 
with double piston-rods, recesses being formed in the 
bottom cylinder covers to accommodate the triangular 
crossheads, and the pistons were formed with corre- 


| sponding recesses to fit into the recesses in the lower 


eylinder covers. It will also be observed that the 
thrust bearing is of the roller type, conical steel 
rollers being employed for this purpose running 
between two suitably shaped discs on the crank 
shaft aft of the engines. There were two single-acting 
vertieal air pumps, which, together with the feed and 
bilge pumps, were driven off the main crossheads by 
levers and links in the usual manner. No particulars 
of the steam pressure or speed of revolution of these 
engines are now available. 

In the third view is shown a set of 30 nominal horse- 


| Corliss engine with a cylinder 40in. diameter by 5ft. | power jet-condensing oscillating geared engines, which 


were builtgor driving the screw propeller of the s.s. Don 
Manuel. These engines had cylinders 24in. diameter 
by 2ft. 6in. stroke, a mortice wheel 6ft. 3in. diameter 


| branch of the works’ functions, and it is interesting | on the crank shaft gearing with a pinion 22in. dia- 


meter on the propeller shaft. The air pump in this 
case was of the vertical single-acting type, driven by 
means of an excentric on the crank shaft, placed 

















LOCOMOTIVE FOR AN ENGLISH RAILWAY BUILT IN 1848 


ought to mention that the firm some years ago built 
two hundred locomotive type steam generators for 
torpedo boats. This was, of course, before the water- 
tube boiler had been brought to its present state of 
perfection, and although it is now generally recognised 
that the locomotive type: boiler is quite’ unsuitable 
for such purposes, the makers managed to get 2400 
square feet of heating surface and 1750: horse-power 
out of boilers weighing only 16 tons. 

Another very important branch of the firm’s early 
activities was locomotive ‘building, but unfortunately 








there is’ ndét in existence much reliable information 
regarding this class of work. The illustration on this | 
page, however, represents one of the first locomotives | 


between the main bearing and the overhung crank. 
The Don Manuel was built in’ 1852 by W. Denny and 
Brother, to whom we are indébted for the following 
particulars :—The tonnage was 110; length, keel 
and fore-rake, 83ft.; ‘beam; 18ft.; and depth moulded, 
10ft.° No record of the ‘steam pressure or speed of 
revolution of these engines has been ‘preserved. 








Txsts are being carried out by the Lecturer ii Engineer- 
ing at the School of Agriculture, Potchefstroom, South 
Africa, with a view to ascertaining which | woods: yield 
the best charcoal for suction gas purposes. 
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SOME MARINE ENGINES OF 1850-1852 
HICK, HARGREAVES AND CO., BOLTON, ENGINEERS 


(For description see opposite page) 
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The Water Resources of the 
Birmingham District.* 


In considering the water resources of the Midland area 
within about 30 miles radius of Birmingham, we must bear 
in mind that since 1904 the main supply for the city has 
been brought from the Rhayader district of Wales. The 
Welsh supply, delivered by two mains, now amounts to 
about 22 million gallons per day, but in the future the 
quantity will be largely increased as additional pipe-lines 
are constructed. Five of the old wells and borings in the 
local Triassic rocks from which the city formerly obtained 
its supply are still used as a standby, and yield about 
54 million gallons per day ; and the Bourne River water 
collected at Shustoke reservoir is also retained. 


MAP 


iii of South Staffordshire and culminating in” the | 


hills of Sedgeley, Dudley Castle and Rowley, and, further 
south, in the marked north-west and south-east hill range 
| of Clent and the Lickey, the highest point of which is just 
| over 1000 feet above Ordnance Datum. A smaller and 
lower plateau in East Warwickshire extends west and north 
| of Coventry. The remaining two-thirds of the area consist 
| of lowlands below 400ft. Ordnance Datum. 

The Black Country, then, may be regarded as the great 
| divide or watershed of the district, deeply trenched by 
| the head-waters of the Tame on the east and the Penk on 











| the west, both flowing north to the Trent ; the Stour and | 


Salwarpe, which flow south-west to the Severn, while the 
Arrow flows south-east to the soft-flowing Avon. 


This | 


water-bearing strata, namely, the Keuper Sandstone, and 
below that the Bunter Sandstones and Pebble Beds. These 
in turn rest upon a thick series of Red Marls, calcareous 
conglomerates, breccias and subordinate sandstones 
formerly classed as Permian, but now for the most part 
grouped in the Upper Coal Measures. These Red Rocks 
are gently folded into broad anticlines and synclines, and 
the anticlines have been denuded and faulted, exposing 
older rocks at the surface, namely, the Coal Measures of 
South Staffordshire, East Warwickshire, Leicestershire 
and the Coalbrookdale and Forest of Wyre Coalfields to 
the west ; while here and there, such as at Walsall, Dudley 
and Sedgeley, between Atherstone and Nuneaton, and at 
the Lickey Hills, seven miles south of Birmingham, much 


| essentially upland character of much of the central district | older rocks crop out, Just south of Stratford-on-Avon and 
| requires emphasis, for when it is remembered that it Alcester the clays and limestones of the Lias dip gently 
roughly coincides with the South Staffordshire Coalfield, | south, resting upon the Keuper Marls. ; 
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Coming, then, to the waters indigenous to the district’ | with a dense industrial population, it will be readily under- 
it will be obvious that the resources depend upon rainfall, | stood that the surface — of water in this part of our 
surface configuration and the nature and lie of the rocks, | area cannot be considerable 
| the great canal system of the Black Country, one of the 

(1) Rainfall—The author does not propose to discuss | oldest and most important in the kingdom, has peculiar 
here the rainfall statistics of the district, a summary of | difficulties to contend with in supplying sufficient water 
which appears annually in “ British Rainfall,” but merely | for its many locks, and in making good the continual | 
notes in passing that the mean yearly rainfall of Birm- | leakage into old, disused coalmines. Moreover, as will 
ingham deduced from 25 years’ observations is 25.131 | appear later, most of the underground supplies of water 
inches, which may be taken roughly as the rainfall of | are obtained from the Red Rocks on the flanks and skirts 
| of the plateau, so that for the supply of the Black Country | 
(2) Surface Configuration.—The central part of the | it is necessary to pump water to retaining reservoirs at 
considerable elevations above the wells and_ borings 
consists of an upland or plateau extending over the Black | which yield the water. 


or the geology. 


the area under consideration. 


district, immediately north, west and south of Birmingham, 





* Paper read by Professor W. S. Boulton, D.Sc., M. Inst. M.E. 
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A very ragged mantle of Glacial drift of variable thick- 


ness is found over the whole district, made up of stiff red 
clay, sandy clay, gravel and loose “ sharp ”’ sand. 
Drift gravels and sands are not of sufficient thickness and 
continuous horizontal extent to add appreciably to the 
water supplies of the district. Nevertheless they must be 
reckoned with in engineering works. Apart from a general 
but impersistent sheet of gravel and sand mounds and long 
ridges of gravel and sand, sometimes sixty or more feet 
in depth, overspread the Keupe: 
marking the best residential sites, as at Moseley. Deeply 
cut channels, several miles long, excavated by glacial 
waters, and filled with sand and gravel, are met with on 
| the South Staffordshire Coalfield, near Smethwick, and at 


r Maris east of Birmingham, 


(3) General Geology.—The district withini 30 or 40 miles | Moxley, &c., as well'as to the west and north-west of the 


of Birmingham is occupied for the most part by the Red | Coalfield, for example, near Kingswinford. Some of these 


before the summer meeting of the Institution of Water Engineers, | Rocks of the Triassic system, mado up of a relatively | sands, when water-logged, can give considerable trouble in 


June, 1920, 





impervious cover of Keuper Marl, under which occur the ' 


| 





boring or excavating for foundations, so that in any 
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detailed work it is well to be acquainted, if possible, with | quantity under the Maris, its extreme hardness and 


their extent and thickness. me) 5 ee 

Water-bearing Strata.—Fromjthe foregoing it willbe 
clear that the rocks which yield the bulk of the under- 
ground water of the district are the Bunter Sandstones 
and Conglomerates, to which may be added the overlying 
Keuper Sandstone. ‘To the west these rocks have a collec- 
tive thickness of upwards of 1000ft.; but they thin east- 
wards, so that towards Leicester they practically disappear, 
the Keuper Marls resting at once upon pre-Triassic rocks, 
A glance at a geological map will show that these water- 
bearing strata are fiinging the coalfields, and that they 
gently dip under the impervious cover of Keuper Marl, 
which occupies the plain of Central Warwickshire to the 
east of Birmingham, of Staffordshire to the north, and 
Worcestershire to the west and south. Nearly all the 
important wells and borings penetrate the Bunter Pebble 
Beds, from which the most abundant avepiee are obtained. 

It is worthy of note that at the base of the Pebble Beds, 
both to the east and west of the South Staffordshire Coal- 
field, a coarse, brownish breccia, with flattish and angular 
iron-stained pebbles, is generally pierced, and this rock 
yields water. It is probable that it corresponds to the 
Hopwas Breccia recently described in the Lichfield Memoir 
of the Geological Survey. Below this breccia red or choco- 
late coloured marls are usually met with, and in them 
many of the local borings end. Good examples of borings 
through these beds are those recently drilled by the South 
Staffordshire Water Company at Slade Heath and Somer- 
ford, four to five miles north of Wolverhampton. At 
Slade Heath, two borings, of 30in. diameter, reach the 
base of the Pebble Beds at a depth of 566ft., and will 
yield about 2 million gallons per day. At Somerford, 
14 miles to the north-north-west, the first of two borings 
is now down to a depth of nearly 900ft. It starts in the 
lower few feet of the Keuper Marls, penetrates the Keuper 
Sandstone, and at a depth of a little over 400ft. enters the 
Bunter Rocks. It is intended to carry down the boring 
to the base of the Pebble Beds, and the yield will probably 
be from 1 to 2 million gallons per day. 

The geological conditions and surface configurations are 
particularly favourable for a large supply at Ashwood 
pumping station, about four miles north-north-west of 


Stourbridge. In this area the Bunter Rocks are dipping 
east and «re repeated in outcrop by a north and south fault 
—Stapenhill F. The pumping station is well placed in 





salinity has prevented its use. This was the case at 
Hinckley, four miles east of Nuneaton, so that it was found 
necessary to go eleven miles north, to Snarestone, where the 
Keuper Sandstone and Bunter Pebble beds wrap round 
the southern flank of the Coal Measures of Leicestershire 
and fill up hollows in the Paleozoic floor. 

Before leaving the red rocks of the district, some 
reference should be made to the supplies obtained from 
the so-called Permian rocks—now grouped with the Coal 
Measures—extending to the south of the East Warwick- 
shire Coalfield through Coventry and Kenilworth. This 
great sheet of rock, with a half-basin shape structure 
dipping south, and probably with a maximum thickness 
of 2500ft. thick, consists mainly of red marl and marly 
sandstone, but thick intercalated beds of sandstone and 
conglomerate hold considerable quantities of water of 
good quality. Thus the Exhall Conglomerate at the base 
of the middle division supplies the Keresley well of the 
North Warwickshire Water Company, while the Corley 
Sandstone at the base of the upper series yields the water 
which supplies the artesian wells at Spon End for Coventry. 
But it is evident that supplies from this area must be 
limited by the comparatively small outerop of water- 
bearing rock among the much wider spread of impervious 
marl. 

A question of vital importance is the available quantity 
of undergrouad water in these red rocks not yet tapped. 
The South Staffordshire Water Company alone pumps 
over 20 million gallons a day. More than half this amount 
is obtained by the city of Birmingham and private owners 
from wells and borings in these rocks in and around 
Birmingham. The author estimates that at the present 
time about 50 million gallons. per day are being pumped 
from the Red Rocks within a radius of about thirty miles 
of Birmingham. In the case of some of the water authori- 
ties which draw their supplies from these Triassic beds, 
the author has had the opportunity of estimating with some 
precision the relation of the water pumped in a defined 
gathering ground to the total underground supply as 
estimated from the rainfall and percolation; and the 
conclusion come to is that the margin of underground 
supply still available for pumping, over and above what 
is now being pumped, is very small in many areas. In 
the city of Birmingham and its confines the underground 





mutual interference, and the point should be borne in 
mind by those interested in these great national engineering 
questions. In 1917, and early in 1918, the author investi- 
gated the question of the water resources of the Midlands 
available for the supply of these proposed electric gener- 
ating stations, and the following are some of the conclusions 
arrived at. 

Assuming that a station of 135,000 kilowatts capacity, 
operating with a maximum demand of 100,000 kilowatts, 
would have in circulation 7,300,000 gallons per hour of 
river-water running through the condensers to waste, it is 
elear that for a station of this size the minimum discharge 
of the river must be more than 175,200,000 gallons per 
day. Two rivers only in the Midlands, the Trent and the 
Severn, have so great a flow. Other rivers, tributary to 
these maii streams, ouch as the Warwick Avon, the Stour, 
the Penk and others have a minimum discharge which 
would only allow of an abstraction of sufficient water 
for cooling towers. Thus the river Avon at Leamington 
has a minimum flow of 31,000,000 gallons in twenty-four 
hours. The Royal Commission on Canals and Waterways, 
in their report for 1909-1910, proposed to abstract one- 
third of this minimum flow of the Avon for canal purposes, 
or, more precisely, 35 per cent. of the flow in the driest 
month in the minimum year, and 7 per cent. in the driest 
month in @ mean year. The river Stour, at the Stewponey 
Lock, has a minimum volume of 6,000,000 gallons a day, 
aud, near K.dderminster, of 8} millon galions a day, 
while at its junction with the Severn it is prebably about 
10,000,000 gallons a day. The river Penk, at Park Gate 
lock, to the north-west of South Staffordshire Coalfield, 
has a minimum volume of 15 million gallons per day in the 
driest month of the mean year, but only 5 million gallons 
per day in the driest month of a minimum year. 

The river Severn, according to an estimate by E. D. 
Marten and G. W. Keeling, engineers to the Severn Navi- 
gation (Report of the Royal Commission on Canals and 
Waterways, 1910-1911), has a minimum flow at Linecomb 
weir, about a mile south of Southport, of 24,550,000 cubic 
feet per twenty-four hours, which is about 153 million 
gallons per day; while at Diglis weir, at Worcester, it is 
26,150,000 cubic feet per twenty-four hours, or about 
1634 million gallons a day. An exhaustive investigation 
of the flow of the Severn at a line a mile above Diglis weir, 
from gaugings taken between the years 1882 and 1889 


water level is slowly but continuously sinking in some | inclusive, was published in 1916,* and the figures therein 
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the low ground near the Staffordshire and Worcestershire 
canal to tap the Pebble Beds and Lower Bunter Sandstones 
which outcrop in the rising ground for some two miles to 
the west. The yield can be upwards of 4 million gallons 
per day. 

The wells and borings of the Stourbridge Water Company 
at Coalbournbrook and the Tack; that of the East 
Worcestershire Water Company at Burcot to the south 
the Bilston supply at the Bratch; those at Tettenhall 
and Cosford for Wolverhampton, at Milford for Stafford, 
&c., are geologically in much the same position as those 
already referred to. 

In the immediate neighbourhood of Birmingham the 
wator-bearing rocks, which lie to the east of the Coal 
Measures and Permian—or Upper Coal “Measure—marls, 
are limited in outcrop eastward by the Birmingham Fault 
which runs from Rubery north-north-east through Birm- 
ingham to Sutton Coldfield. This fault, which brings down 
the Keuper Marls against the water-bearing rocks, has the 
effect of increasing the supplies in the easterly dipping 
Bunter Sandstones and conglomerates and Keuper Rin - 
stones, particularly in and around the city. Fair supplies 
are also obtained from borings east of the fault, especially 
to the north, where the marl cover is thin. 

A long outcrop of Bunter Rocks, three to four miles 
in width, runs in a general north and south direction 
through Newport, Shifnall, Bridgnorth, Kidderminster 
and Stourport. This is excellent water-bearing ground 
already utilised to a large extent by the water authorities 
of the towns named, but, unfortunately, far distant from 
the densely populated area around Birmingham. The 
water obtained from these Bunter rocks is generally of 
good quality, the hardness varying roughly from 8 deg. 
to 20 deg. In a few cases the overlying Keuper Maris 
have been pierced and a fair eupply obtained from the 
underlying sandstones. Thus at Fradley pumping station 
of the South Staffordshire Water Company, a little over 
three miles north-east of Lichfield, the Marls are 179ft. 
thick and about two miles from the outeropping base. 
Here about one million gallons a day are pumped for the 
Burton supply. Wolverhampton has recently obtained 
Bove to bore at Ivetsey Bank, on the western side of the 

taffordshire basin, and some two miles from the western 
edge of the Keuper Marls, the intention being to tap the 
Bunter sandstones and conglomerates at a considerable 
depth under the thick marl cover. 

some instances where water has been met with in 
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places, indicating that the} rocks{are being ,over-pumped. , givenJmay be taken as the most reliable for our present 


This naturally leads us to consider what water resources 
other than underground exist in this Midland area. For 


while it is very desirable that domestic supplies should be | 
| obtained either from underground sources or from gather- 


ing grounds in upland regions remote from towns, it is 
quite another matter when faced with the necessity of 
supplying great quantities of water for engineering and 
manufacturing use. 

RIvERS AND STREAMS. 


At the present time a relatively small quantity is being 
abstracted from streams and rivers in the Midlands for 
domestic purposes. Birmingham still obtains a supply 
from the river Bourne, in Warwickshire, the waters being 
stored in impounding reservoirs at Shustoke, about 
twelve miles to the north-east of the city. Part of this 
supply, up to a possible maximum of three million gallons 
a day, after filtration at Whitacre, is pumped to the Coun- 
don reservoir to supplement the Coventry supply. The 
remainder can be pumped to the Erdington reservoir to 
supply the low-level district of the city of Birmingham. 
Worcester takes about 1} million gallons a day of Severn 
water, which, after filtration, is used for the city supply, 
and it also furnishes a supply in bulk from the same source 
to Pershore. Wolverhampton takes } million gallons a 
day from the river Worfe at Cosford, some ten miles to 
the west of the town. Another case is that of the upper 
waters of the Warwick Avon, which are filtered and stored 


‘| to the extent of about } million gallons a day at Brown- 


sover Mill for the supply of Rugby. 

The Royal Commission on Canals and Waterways in 
its final report for 1909-1910 made certain recommenda- 
tions for the improvement and enlargement of the Midland 
Canals and the rivers Trent and Severn, some of which 
involve the utilisation and diversion of large volumes of 
water. Since the publication of that report another great 
industrial question has been mooted, namely, the erection 
of super electric-power stations, which would necessarily 
make huge demands on local water supplies. In this con- 
nection it may be remarked that in the discussions con- 
cerning such super power stations and the water they would 
consume, little, if any, note has been taken of the fact that 
some of the possible sources of supply regarded as suitable 
for power stations were reported on as necessary for 
enlarged canals and waterways by the Royal Commission 
above referred to. Clearly there is here a possibility of 


purpose :— 
Million gallons 
per 24 hours. 
The average discharge was .. .. .. .. . 2 
The lowest summer discharge was .. .. .. 497 
The lowest monthly discharge (Augu-t, 1884) was 270 


The curve showing the daily discharge from 1882 reveals 
no gauging anything like so low as 163 million gallons, as 
given by the engineers to the Severn Navigation, and it is 
safe to assume that the minimum discharge is well above 
200 million gallons a day at Worcester, and probably above 
that figure also at Stourport, below the junction with the 
river Stour. At Tewkesbury, below the mouth of the Avon, 
the minimum flow of the Severn would be half as ‘much 
again as at Stourport, or well over 300 million gallons 
a day, for the engineers to the Severn Navigation estimate 
the flow at Gloucester as 330 million gallons a day. and 
there are no tributaries of consequence between Tewkes- 
bury and Gloucester. : 

Quality of the Severn Water.—An average of forty-two 
analyses of Severn water at Worcester gives 3.62 parts of 
suspended nu:atter and 33.25 parts of dissolved solids in 
100,000. Assuming that these dissolved solids consist 
of the average amount of carbonates, the average hardness 
of the water may be estimated at about 13 deg.+ Wo 
may, therefore, conclude that the water, provided the 
solids (such as vegetation swept down during floods) are 
properly strained off, is quite suitable both for condensing 
and boiler feeding. ‘ 

River Trent.—The minimum discharge of the River 
Trent at Alrewas, about two miles above the inflow of the 
River Tame, is only about 35 million gallons a day. It 
is not until Nottingham is reached that the flow is suffi- 
cient to supply a generating station of the required capa- 
city. To get tidal-waters we should have to go down 
below Newark, and some thirty miles below Nottingham. 
The flow of the Trent, above Trent Bridge, Nottingham, 
on May 29th, 1905, was gauged by Mr. A. Brown, City 
Engineer, Nottingham, as 258,516,000 gallons per day. 
On September 12th, 1906, it was 202,328,640 gallons per 
day. This latter is regarded as an exceptionally low 





*“The Investigation of Rivers.” Final Report. Roya 


Geographical Society, London, 1916. 








+ This estimate may be too high, for the total hardness of the 
water for the supply of Worcester is returned as 7.4 deg. 
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gauging. On January 9th, 1906, during a “ half-flood,” 
it was 5,467,680,000 gallons per day. Mr. F. Rayner, 


the engineer to the Trent Navigation, estimates the 
minimum dry-weather flow at Radcliffe, about six miles 
below Nottingham, as 360,000,000 gallons per day. A 
site near Nottingham, therefore, would have a flow suffi- 
cient for a station up to 135,000 kw. ; but for a greater 
capacity we should probably have to go below Nottingham. 


Mines DrarnaGE WATER. 


In view of the limited supplies available as undergrounde 
water and in the surface streams in the Birmingham 
district, and the ever in ing demands on them by a 
rapidly growing industrial population, one naturally turns 
to any other sources that may be available, more par- 
ticularly for industrial rather than for domestic supplies. 
We have, near the city, a rich coalfield, which unfor- 
tunately, in the southern part, is largely worked out, and 
numerous old workings are now flooded with water. In 
1873 the South Staffordshire Mines Drainage Commis- 
sioners were empowered by an Act of Parliament to drain 
the land and pump water from mines in the southern part 
of the coalfield, and to levy a rate on the minerals raised 
in the area to defray the cost of drainage. The Com- 
missioners are under contractual obligation to the Birming- 
ham Canal Navigations for the delivery of water into the 
canal. Till recently the Commissioners were pumping 
about eleven million gallons per day, most of which is put 
into the Canal at the Wolverhampton level, some twenty- 
seven million gallons at the Walsall level, and less than 
half-a-million gallons at the Birmingham level in the Old 
Hill district. By an ag t between the i 
sioners and the Canal Company, the plant for pumping 
this water into the possession of the Canal Company 
in 1924. it should be noted that the canal is at a high 
level for the greater part of its course, and owing to the 
lack of natural feeders, the leakage of water, due to sub- 
sidences over disused mines, and the great trafiic through 
the locks leading to lower levels, an unusually large 
volume of water is required to feed the canal. 

For the greater part of the year the water supplied 
to the canal by the Mines Drainage Commissioners is 
greatly im excess of the actual requirements, and the 
surplus water runs to waste down to lower levels, and so 
to the streams outside the coalfield. 

During the past year, the mines, especially in the Tipton- 
Bilston district, have become flooded to a much higher 
level owing to the inability of the Commissioners to cope 
with the conditions arising largely out of the war, and a 
special Commission is now sitting to investigate and report 
on the whole question. Will the mines be to a great 
extent unwatered, or will the Commission report that the 
minerals still left in the old mines do not warrant the 
great expense of pumping or draining off such a vast 
volume of water? The issue may depend upon whether 
the water has any value, apart from supplying the canal. 
According to Mr. Edmund Howl, the general manager of 
the Mines Drainage Commission, the average ‘* come ” in 
these mines is 124 million gallons per day, and allowing for 
the quantity pumped by and for the Canal Company, at 
least seven million galions ‘is accumulating daily. He 
estimates that by August next the water will tind an outlet 
into the river Tame, when, naturally, the accumulation 
will cease. It is clear, then, that there exists in this part 
of the coalfield an immense pound of water (by August, 
1920, amounting to 3,600 million gallons) which could be 
drawn upon and utilised for industrial purposes. 

Analyses of these mine-waters show that, in most cases, 
they are very hard; the total hardness of three samp 
from different mines being 32.15, 104.5 and 77.1 in 
100,000 respectively. The water would, therefore, have 
to be artificially softened before it could be used for 
boiler-ieed, but it would be quite suitable for cooling 





purposes. 
North of the great Bentley Fault, which is a line running 
east and west about a mile north of Walsall and Wolver- 
hampton, there are additional large supplies of mine- 
water, notably in the Fishley-Pelsalt Pound, from which 
at least two million gallons a day could be pumped ; and 
@ similar amount from the Cannock Lodge and Norton 
Cannock Pound, a little further to the north-west. 
In a paper read recently to the South Staffordshire and 
Warwickshire Institute of Mining Engimeers, Mr. J. C. 
Forrest advanced powerful arguments for using to the 
fullest extent both natural fault-barriers and artificial 
barriers of coal to prevent the waters of the derelict mines 
in the Cannock-Rugeley district, from encroaching upon 
the mines worked at present or in the future, and this in 
preference to any attempt to keep them unwatered by 
pumping. Ii it is found possible to utilise this mine-water 
ior general industrial and engineering supplies, there would 
be the great advantage that the water would have to be 
lifted from but a moderate depth, namely the level of the 
outfiow into the normal surface-drainage channels of the 
district, 
In considering such supplies we must be careful to 
distinguish the water which accumulates in old workings 
from that which is pumped from water-bearing strata in 
mine-shafts. As is weli known, towns like Nuneaton, 
Atherstone, Bedworth, &c., have drawn their supplies for 
many years in part from sandstones in the upper part of 
the Coal Measures where pierced by mine-shafts. The 
ease with which such water can be obtained by tapping the 
porous rocks behind the shaft-lining, combined in some 
cases with ready and cheap facilities for pumping at a 
colliery, may make it cheaper and more convenient to 
obtain supplies in this way than to bore independently in 
the same rocks, but there are obviously grave risks run by 
2 water authority in relying mainly or entirely upon such 
supplies for an extended period. Nevertheless, it must 
happen more and more in tne future that coals will be won 
under a thick cover of water-bearing rocks in the Midlands. 
Thus, round the fringe of the South Staffordshire coalfield, 
and to the south and west of the East Warwickshire coal- 
field, the workable coals are known to extend for consider- 
able distances under the Permian (Upper Coal Measures) 
and Triassic rocks ; and these are the very rocks, as we 
have seen, which yield the bulk of our underground water. 
It will be all to the good if colliery companies and water 
authorities can so arrange that the one can be rid of the 
commodity which the other so urgently needs. 


Tue Use or SzewaGe EFFiuent. 


lay idle until, in September, 1915, she was requisitioned 


made four voyages to the island of Mudros with troops. 
Her war services may be said, however, to have com- 


the North of Ireland in the autumn of 1914. Following 
her work in connection with the Gallipoli campaign, the 
Olympic continued to act as a transport, first for Canadian 
troops, then for Chinese labourers, and finally for United 
States troops. On one occasion during this period of her 
war career she carried 10,000 soldiers at a single trip 


recently in Birmingham for an industrial purpose, namely, 
the sewage effluent of the Birmingham Tame and Rea 
Drainage. The Royal Commission on Canals and Water- 
ways, in their report in 1909-1910, proposed to take 10 
million gallons per day of this sewage effluent, to be 
delivered into the Saltley Reservoir, and pumped thence 
to the Knowle Summit of the canal. The Warwick and 
Birmingham Canal Company had also at that time an 
arrangement by which, when necessary, they supple- 
mented their supplies in this manner from the source 
mentioned, 

Quite recently the effluent from the Saltley Bacteria 
Beds has been successfully used for cooling-towers at the 
enlarged City Electric Generating Station at Nechels. 
Lower down the river Tame, at Minworth nearly 30 
million gallons aday of this sewage effluent runs to waste, 
The water is purified to the extent of 93 per cent. and its 
hardness is about 30 deg. Is it too much to hopo that the 
immense volume of water, brought at such great cost from 
Wales to the City and district, after its use for domestic 
and other purposes, will be used over again in the form of 
sewage effluent, possibly more intensely purified than at 
present, for industrial and commercial purposes, and so 
prevent it running to waste ? 








Traffic Congestion on the North- 
East Coast. 


For some months past the shipbuilding and associated 
industries on the North-East Coast, including the iron 
and steel trades, have had their operations seriously 
restricted owing to the breakdown in railway transport. 
Representations were made to Sir Eric Geddes in April 
last, and a committee was then set up to deal with this very 
important question. No improvement has, however, yet 
been reported, and the British Commonwealth Union 
recently asked Mr. N. Grattan Doyle to make an investiga- 
tion into the causes of this long-continued traffic congestion. 
The position revealed in Mr. Doyle’s report is one that 
ealls for immediate action. 

It is stated that, although, as is well known, the great 
shipbuilding firms on the ‘f[yne, Wear, and Tees are full 
of orders, all berths being occupied, as a result of the delays 
in effecting deliveries of shipbuilding material, the yards 
are unable to work to anything like their full capacity, 
and workmen are being put on short time or on the unem- 
ployment list. That this should be the case when local 
steel works have accumulated thousands of tons of ship- 
building steel is a grave reflection on the transport system. 
In no instance, it is stated, have shipbuilders been able 
to obtain delivery of more than 60 per cent. of their require- 
ments in the form of raw material, and in many cases 
deliveries have not exceeded 30 per cent. of the amount 
necessary to maintain the shipyards in full operation. 
Steel makers in their turn are being brought to the verge 
of stoppage owing to the large amounts they are compelled 
to put into stock, and it is estimated that the loss in output 
caused by the inefficient transport system represents 
725,000 tons of finished steel a year. Work on ships is 
being held up for weeks at a time for want of delivery of a 
few special plates, which in some cases have been lying at 
the makers’ works for a considerable period. Reports 
from the Consett Iron Company, from Palmers, from 
Spencers’ Steel Works, and other firms indicate that owing 
to shortage of wagons pig iron which is urgently needed 
by home consumers is being exported or put into stock. 
It is pointed out in the report to which reference is made 
that the general layout of the steel works on the North- 
East Coast is based on the expectation that the railways 
will furnish the traffic facilities for dealing with output 
from day today. One result is that when, instead of being 
placed on wagons, the make is put into stock, it is found 
when wagons are available that the most urgently needed 
material is at the bottom of the pile, which has to be turned 
over to meet customers’ requirements. 

Those who have made a close study of the position are 
convinced that the present situation is caused not only by 
wagon shortage, but in a lesser degree by the abnormal 
length of time steel consignments occupy in transit. The 
real remedy, it is suggested, is the adoption on the railways 
of a regular three-shift system of working, although it is 
i that this improvement is not easy to bring 
about under existing conditions. Action is to be taken to 
bring home to the Ministry of Transport the national 
menace arising from the losses which are being inflicted 
on steel. makers and constructional engineers, and the 
serious danger of industrial unrest being caused by unem- 
ployment. it is an unfortunate circumstance that at a 
time when the North-East Coast industries are suffering 
from want of local transport, wagons are being found by 
whe railways for the carriage of American imported 
steel from Liverpool and Glasgow to the North-East 
Coast area, and that deliveries of this imported steel are 
being made in less time-than the output of local works. 








The Reconditioning of the Olympic. 


Ar the outbreak of the late war the White Star liner 
Olympic was on a voyage to New York, and from August 
to November she continued her passenger services on the 
Atlantic route. She then to Belfast, where she 





by the Government as a transport, in which capacity she 


automotive steam system, 
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and Canadian soldiers. Altogether, during her period of 
service for the Government, she carried nearly a quarter 
of a million troops. 

Unlike several other White Star boats, such as the 
Britannic, Oceanic, Arabic, Laurentic, and five others— 
all of which were sunk by enemy action—the Olympic 
sailed unscathed through the many which beset 
her, in spite of the fact that very determined efforts were 
made to destroy her. Her freedom from attack is attri- 
buted in part to the excellent mancuvring properties 
which she possesses by virtue of her combined reciprocating 
and turbine propelling machinery. Far from being caught, 
she herself took toll of the enemy, for in May, 1918, she 
succeeded in sinking by gunfire and ramming an enemy 
submarine at the entrance to the English Channel, 

In February, 1919, she was handed back to her owners 
by the Government. The work of reconditioning her has 
been carried out by Harland and Wolff, Limited, her 
builders, and has absorbed much time, labour and money. 
To fit her for her transport duties a great change had to 
be wrought in her internally. Her state-rooms were con- 
verted into an officers’ hospital or for other uses by 
officers. Her reading, writing and smoking-rooms became 
armouries and a cinematograph theatre, and her dining- 
rooms were arranged as mess-rooms. To restore her to her 
original condition as a r and mail vessel has 
naturally absorbed much time, but she is now ready, and 
is due to leave Southampton to-day—Friday—on her 
first post-war passenger voyage to New York. 

On Thursday of last week, in the company of a large 
number of guests, we had the pleasure of a trip in tho 
vessel from Belfast to Southampton. Arriving at Belfast 
on Thursday morning, we spent the day examining the 
ship, a procedure requiring no little exertion in the case 
of a vessel of her size. In the evening we left Belfast 
Lough, and after a calm and uneventful passage arrived 
at Southampton on Saturday morning. The arrange- 
ments made by the company for the comfort and enter- 
tainment of its guests were in every way excellent, 
although those who, like ourselves, desired to gather 
technical information regarding the structural and engi- 
neering changes which have been made during the re- 
conditioning of the vessel found it difficult to acquire the 
necessary details. It must suffice here to say that not 
only has the ship been redecorated and restored to her 
former degree of sumptuousness, but that the opportunity 
has been taken to equip her with oil fuel firing for her 
boilers. The actual firing of the fuel is effected on the 
‘““ White ” low-pressure mechanical system, as is the case 
in the reconditioned Aquitania, with which we dealt in 
last week’s issue. One great advantage that will accrue 
from this change will be that the vessel can be bunkered in 
less than one-third of the time taken formerly to coal her. 
In addition, the stokehole complement required is reduced 
in about the same ratio. 

With the loss of the Britannic in November, 1916, 
through enemy action in the Sea, while serving as a 
hospital ship, the Olympic is the largest vessel in the 
company’s fleet, her tonn being 46,359 tons. 
The Homeric, a new White Star liner now under construc- 
tion at Belfast, is a vessel of 33,600 gross tons, and will 
therefore rank in size between the Olympic and the 
Adriatic, the second largest vessel of the existing fleet. 
It is of interest to note that the company does not propose 
to replace the Britannic, nor to build new vessels of the 
‘size of the Olympic. It believes that economy will be best 
served by vessels of smaller size. 








AN AMERICAN STEAM CAR. 


Internal combustion engines—running on petrol or oil 
—and electric motors are almost exclusively used as power 
for automobiles and motor, vehicles in America, steam 
engines being practically negligible in number. There 
has been introduced, however, an automobile or pleasure 
car operated by steam and using kerosene for fuel. ‘Ihe 
boiler is a hollow truncated cone formed by spiral coils 
of pipe, the fuel being sprayed through the top of the 
cone and being mixed with the proper amount of air as 
it passes a spark plug just below the nozzle. This spark 
plug is used only for a few seconds. Water enters at the 
bottom of the outer coil, and steam is led off from the 
bottom of the inner coil. A two-cylinder horizontal 
double-acting engine of the semi-unifiow type is used. 
Its poppet valves are of non-rusting metal and are said 
never to require inding. Variations of cut-off and 
reverse are obtained by shifting the cam shaft. Exhaust 
steam drives a fan for cooling the radiator, and the mileage 
per charge of water compares well with that of petrol- 
driven cars. Water and fuel pumps are driven by an 
electric motor, which is started and stopped by the 
Bourdon tube of the steam gauge making and b ing a 
connection. When the drops to 500 lb. the motor 
is started, and is shut off when the reaches 600 Ib. 
The steam temperature is 600 deg. to 750 deg. Fah., 
and when the temperature gauge reaches 800 deg. it cuts 
off the fuel supply. This machine is on the Scott-Newcomb 
and is built by the Standard 
Engineering Company, of St. Louis, U.S.A. ° 
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Insurance AGatnst UNEMPLOYMENT.—The question of 


insurance against unem t was discussed at the annual 
meeting of the National Allinace of Employers and Employed 
at Birmingham, and it was strongly 


pe a that the Alliance should 
up the matter and produce a that would be satis- 


take 
factory to both parties. As a result of the meeting the following 
committee has been appointed :—On the trade union side 


'. 
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There is another source of water which has been used 





between the States and Europe. Subsequently to the 
Armistice, the vessel was used for repatriating American 





selected to represent the employers. This committee will meet 
at an early date to make investigations and obtain evidence. 
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Railway Matters. 





Tue Institution of Railway Signal Engineers has now 
a membership of 264; last year twenty-seven new mem- 
bers joined it, 

TsE joint steamship service of the Lancashire and 
Yorkshire and the North-Eastern Railway. Companies 
between Hull and Zeebrugge has been resumed. 


THE retirement is announced of Mr. William Stevenson, 
the telegraph and electrical engineer of the Caledonian 
Railway. has been succeeded by his assistant, Mr. 
Alfred 5. Hampton. 

Tue Ministry of Agriculture has asked the Great 
Eastern Railway Company to allow its poultry demon stra- 
tion train, recently touring Anglia, to make sim ilar 
visits to suitable districts on other railways. 


A DEPUTATION, consisting of Mr, H. L. Thornhill, the 
assistant solicitor of the London and North-Western Rail- 
way, and Mr. G. Marshall, chief goods r, Great 
Northern Railway, is now in the United States studying 
the question of rate-making. 


On and after July Ist intending railway travellers will 
again be permitted to send their | e in advance... A 
charge of 3s. for each package will be made to cover the 
costs of collection and delivery within the ordinary cartage 
areas. The fee for these services before the war was ls. 


Tue London and South-Western Railway Engine 
Drivers’ and Firemen’s Pension Fund having advanced 
£30,000 to the Guildford Town Couneil for a housing 
scheme, the Council has agreed that twenty of the first 
124 houses built shall be allotted to Guildford railway 
enginemen, 

AN inquiry was held at Littlehampton on the 9th instant 
by the Light Railway Commission into the proposed 
light railway from the Ford Junction Station of the 
London, Brighton and South Coast Railway Company, 
through Climping to the west bank of the river Arun at 
Littlehampton. 


THE chair of the Institute of Transport, when Sir Joseph 
Broadbank’s paper on Port Administration was read on 
June 14th, was taken by Sir Sam Fay, the general manager 
of the Great Central Railway, who said that if labour 
had a voice in the management of docks and other under- 
takings it would take the wider view. Personally, he 
would sooner have representatives of labour on any 
undertaking with which he might be connected than 
outside it. 


In order that the floor capacity of vans and trucks 
may be utilised as fully as possible, the railway companies 
have ordered that, as from July Ist, plants in soil, other 
than in truck loads, will not be accepted unless packed in 
suitable crates or wooden boxes, admitting of traffic being 
loaded on the top of them. This order should have gone 
into operation on March Ist, but was postponed to afford 
traders an opportunity of finding some other solution 
of the difficulty. 

AN interesting case as to passenger's luggage was 
decided by Mr. Justice Lush on June 7th. Two passengers, 
travelling to Aberdeen by the Midland route, had two 
suit cases put into their sleeping car berths at St. Pancras, 
at the invitation of an inspector. Whilst they were away 
getting a meal a suit case was stolen, and the Midland 
Railway Company was sued:for its value. The learned 
judge said that the luggage was as much in the company’s 
control as if it had been placed in the luggage van. There 
was no negligence on the part of the plaintiff, who was 
entitled to judgment. 


Tue original intention as to Irish railways under 
Home Rule was that they should be under the Council of 
Ireland. The Ulster members want this withdrawn in 
favour of their being under the Parliaments of Northern 
Ireland and Southern Ireland respectively. After two 
days’ debate this proposal was rej on June 14th 
by 225 votes to 35. The Government then added a 
proviso that pores for the construction, extension, and 
improvement of railways entirely within their respective 
areas may be given by the Parliaments, but their cians. 

the Council. 


tration is to remain Wi 


A suGGEsTION made by Sir Henry Thornton in his 
paper on “ Some Railway Operating Problems ” before the 
Institute of Transport—THe Enorvger, May 21st—was 
that on each large railway there should be an officer to 
deal with the welfare and working conditions of the staff. 
In the subsequent debate Mr, E. 8, Hadley, of the Great 
Western Railway, said that to seek out complaints was 
to encourage them. If a we officer came and asked 
what grievances he had he could oblige him with a dozen, 
but if the officer would join him in a game of billiards he 
would probably forget that he had any grievances at all. 
Mr. Hadley had more faith in subordinate officers getting 
to know the men. 


Ir was stated in the Indian Railway Administration 
report for 1918-19—Tue Enerneer, March 19th, 1920— 
that in connection with the bridge rules of the Indian. 
Railway Bridge Committee, Mr. C. W. Lloyd-Jones, 
agent and chief engineer of the Nizam’s Guaranteed State 
Railways, was engaged, along with Mr. H. 8. Sales, bridge 
engineer of the North-Western , in conducting 
experiments rhs Bg to It was Senet that 
it was hoped that this investigation would be followed u 
by deputing a special officer to consult the hig British 
and American authorities onthe subject. We are now in 
a position to add to this Mr. Lloyd-J ones has been in 
England and sailed for the United States on the 9th instant. 


Tue accident on April 13th in the Liverpool-street 
terminus of the Great Eastern Railway was due, says 
Major Mount, in that officer’s first report on a railway 
accident, to a pair of facing points in No. 1 bay line having 
been, at some time unknown, run through and damaged. 
As a consequence, when the 6.47 a.m. train from Wood- 
street was nearing the end of the platform the engine was 
derailed at the cross-over between Nos. 1 and 2 roads and 
collided with -the two-leading coaches of the 6.25. a.m. 
from Enfield Town. ‘The cross-over may be dis 
with as 4 result of the structural alterations now being 
made, but if it remains it has to be equipped with‘safety 


= 


Notes and Memoranda, 





THE effect on the growth of plants caused by increasing 
the amount of carbon dioxide in the atmosphere has been 
tried in Germany, and the resulfs are said to have been 
very promising. The gas, obtained in the process of 
smelting iron ore, was supplied by pipes to an area of 
some seven acres, and the crops taken off this land were, 
from 82 per cent. upwards, greater than those from 
similar, but untreated, plots. 


EVEN old abandoned mines may be put to some possible 
use, according to the Scientific American. A mine superin- 
tendent in the Joplin-Miami, Mo., district has visions of 
making a fortune out of mushroom raising in the aban- 
doned mine drifts in that section. They are continually 
warm, just about moist enough, and in those where mules 
have been utilised for ore hauling there is plenty of good 
soil. The superintendent has rigged up an mgenious 
electric lighting scheme, with tinted globes, someone 
having told him mushrooms must have a little light, even 
if it is not sunshine. 


THE composition of a German rubber and leather 
substitute is given, by the Chemical Trades Journal, as 
including yeast, formaldehyde, and glue, with or without 
the addition of protein, phenol, oil, or glycerine. The 
ingredients are mixed in proportions giving a soft, flexible 
consistency on cooling after compression. The plastic 
masses are pressed with textile fibres or fabrics, or with 
metal parts, and the properties of the fini articles 
depend much on the pressure applied. With heavy pres- 
sure the material resembles leather ; lower pressure gives 
the soft elasticity of rubber. 


In a note on the assistance given to prospectors by 
plants and animals, a writer in the South African Mining 
and Engineering Journal says that the discovery has been 
made in the new diamondiferous areas of the north- 
western portion of the Cape Colony that ants often give 
indications of the presence of diamond- i ; 
Antheaps have been seen by some in the Postmas' area 
containing a liberal distribution of mica brought from 
the subsoil by ants, and in at least one instance intelligent 

pecting of the area in the vicinity of these antheaps has 
led to the discovery of true yellow ground with which 
mica is invariably associated. 


Some relations have been observed between the length 
of fibres and their position in the tree by the Forest 
Products Laboratory of America. During the first 20-50 
years of growth, the increase in fibre length from the 
centre of a tree outward in any plane is very striking. 
An approximate maximum having been attained, fibre 
length, though it may fluctuate somewhat, does not 
radically change thereafter, even in trees 400 or more 
years old. Some increase in fibre length occurs also 
for about two-thirds of the distance from the butt-to the 
top. Within each annual ring the length of the fibre 
varies, particularly in the conifers, where the early spring 
wood has the longest elements, and the last formed cells of 
summer wood the shortest in the ring. No clearly defined 
relation has been found between fibre length and the 
strength of wood. The longer fibres are often found in the 
weaker material. 


In a recent report on the “ Conditions and Prospects 
of British Trade in India at the Close of the War,” the 
British Senior Trade Commissioner of India draws 
attention to the “enormous growth of American com- 
petition and thedevelopment of the Indian steel industry.” 
The commissioner has no doubt that American competition 
will continue ; and that it has, is evidenced by the export 
statistics for 1919, when steel exports from America to 
India were far in advance of any previous record. Accord- 
ing to the commissioner’s data, the United Ki 
supplied nearly 60 per cent. of India’s iron and steel needs 
prior to the war, the remainder coming largely from 
Germany and Belgium. In 1917, however, the share of 
the United Kingdom had fallen to 51 per cent., and that 
from the United States had advanced to 41 cent. of 
a total importation reduced from 735,000 tons to 152,000 
tons. 

SPEAKING before the South African Institute of Elec- 
trical Engineers, Mr. J. W. Kirkland said that the means 
of making electricity available for general purposes in the 
process of railway electrification are not easily to be 
decided. The minimum voltage for the main transmission 
line is 100,000 volts. Anyone who knows anything about 
lightning-arrester protection and switchgear for 100,000 
volts will realise that to supply 50 horse-power or 100 
horse-power to an adjoining municipality from that voltage 
is economically impossible. He thus advocated a trans- 
mission scheme of three-phase, 50 cycles, at the highest 
voltage permissible over the mountain fed at 
infrequent intervals into a low voltage scheme of from 
10,000 to 20,000 volts; from that low voltage scheme 
it would be possible to supply municipalities and private 
consumers without too great a cost for switchgear and 
lightning-arrester protection. Automatic sub-stations 
tapping off the lower tension system would supply the 
railways. 


Ar the beginning of 1915 the Swedish State Railways 
fifty ore trucks—+self-clearing type—with ball 
gs as an experiment. The trucks, according to 
the Iron and Coal Trades Review, were all six- wheelers, 
weighing 11.5 tons and carrying 35 tons, so that the load 
on each axle at full load was about 15} tons. In the) 
comparative trials made as to the starting and running 
resistance with standard and ball bearings, it was found 
that with the plain bearings the running resistance was 
largely dependent on the time during which the trucks 
had been in motion, the load, and the temperature of the 
air. The starting resistance also depended on the same 
conditions. With ball bearings, however, the running, 
resistance was quite independent of these external factors. 
and was 38 per cent. lower than with plain bearings 
The starting resistance with ball bearings was not greater 
than the running resistance, and only a fraction 
of the starting resistance of trucks with plain 
bearings. Over four years’ experience has shown that the 
length of trains can be increased from 15 to 38 per cent.— 
according to gradient—where ball bearings are exclusively 
used. No trouble has been caused through the hot bearings 





appliances as are the other cross-overs in that station. 








Ricu. deposits of copper ore are said to have been dis- 
covered on the island of Timor, in the Dutch East Indies. 


Tue laying of the fourth telegraph cable connecting 
Bombay and Aden has been completed by the Eastern 
Telegraph Company. 

Tue municipality of Pretoria has, according to the 
South African Mining and Engineering Journal, decided 
to order a large new power plant. 

AN* experimental station, for investigating the most 
e t use of coal as fuel, is to be put up at Montlugon 
by the Comité des Houilléres de France. 


Tue Royal Automobile Club has under consideration 
@ trial or trials of vaporisers and other apparatus by which 
motor vehicle engines may be operated with alcohol, 
heavy oils or iuels—solid or liquid—other than petroleum 
spirit or benzole. 

A scueme for the reclamation and irrigation of about 
60,000 acres of land in South Pyougando, Korea, is being 
subsidised by the native government, and will involve 
the expenditure of 20,000,000 yen (about £2,000,000 at 
normal exchange rate). 

Tue dam built across the Leeuw River at Stinkfontein, 
in the Karoo of South Africa, which was recently formally 
opened, has a catchment area of 660 square miles, an 
contains some 220 million eubic feet of water, or sufficient 
to give proper water service to some 2500 morgen of the 
rich lands in the district. 

Tue White City exhibition buildings at Shepherd’s Bush, 
West London, having just been vacated by the Govern- 
ment, arrangements are being made to hold a great motor 
show there next winter, with the assistance of the Society 
of Motor Manufacturere and Traders. It is intended to 
hold other exhibitions in the grounds during subsequent 
winters. 

Errorts are being made, according to the 7’rans-Paci fic 

for the redemption, by the Chinese shareholders, of all 
the shares in the Hanyehping Ironworks, now held by 
Japanese. As is well known, the Hanyehping Company 
is under the financial and technical control of Japan. The 
Ji Government has a part in this control, which 
it provided for in the now famous ““ Twenty-one Demands ” 
on China. 
_ Aw exhibition for the purpose of demonstrating the best 
method of rebuilding towns and villages in Poland which 
have suffered from the war, will be held at Warsaw from 
August 15th to October Ist, 1920. The object of the 
exhibition is to ascertain the type of building which will 
afford the greatest security against fire. The exhibition 
will be divided into four sections, viz.: (1) Fireproof 
buildings ; (2) fire-extinguishing appliances ; (3) water 
supply ; (4) statistics and literature. 

Tur Chemical Services Committee of the Government 
of India has recommended, according to Indian Engineer- 
ing, the formation of a full-fledged all-India service on a 
most generous scale which is to take up the scientific 
examination of possible industrial schemes, subject them 
to laboratory tests, put them to the proof of semi-com- 
mercial exploitation, and, when successfully established 
beyond all reasonable doubt, make over the business and 
plant to an individual or firm willing to run it as an 
indepandent conesrn. 


In reply to a recent question in the House of Commons 
regarding the future of the Government factory at Gretna 
it was stated that the War Office assumed responsibility 
for the factory on June Ist. -The question of the future 


| of this factory and others is being reviewed, and an 


announcement on the subject will be made as soon as 
a decision is reached. Meanwhile 909 industrial and 168 
administrative employees have been transferred with the 
factory to the War Office. The present cost of maintaining 
the factory is approximately £20,000 per month; but 
a portion of this expenditure is recoverable in respect of 
wagon repair work, rents from the townships, disposal 
receipts, &c. 

Tr is reported that the Government has now decided, 
in view of the unprotected condition of many parts of this 
country in to fire protection, and the necessity for 
co-ordination in regard thereto in relation to naval, 


mili and national establishments, to appoint at an 
early date a Royal Commission which will investigate 


the subject and also inquire into the standardisation of 
fire appliances, That standardisation is necessary is 
amply proved the recent fire brigade returns. Hose, 


cou and hydrants of different types are in use 
the ntry, necessitating in almost every 
fire brigade dealing with out-disirict fires the carrying 


of several kinds of adaptors and hose. 

CoMMENTING on British and American trade with 
Canada, it is stated in the June Bulletin of the Federation 
of British Industries that in 1915 the machinery imported 
into Canada from the United Kingdom was of a value 
of 1,316,000 dols., and that from the United States of 

4,865,000 dols. In 1919, while the American figure 
was over 45,000,000 dols., the United Kingdom imports 
had dwindled to 635,000 dols. Again, taking glass and 

lassware, between 1915 and 1919 the British imports into 
A ada diminished in value from 775,000 dols. in 1915 
to 188,000 dols. in 1919, while the value of the American 
i more than doubled within the same period— 
4,884,000 dols. in 1919, as against 2,009,000 dols. 


A RECENT report by Mr. J. H. Rider dealing with 
the future provision of electricity supply for the Notting- 
ham district recommends the erection of a new power 
station on the Trent. The plant to be installed in the first 
instance would be two 10,000 kilowatt sets, but for future 
extensions either 20,000 kilowatt or 25,000 kilowatt sets 
would be employed. The economies to be gained by 
operating the new power station would be very great, 
the only drawback being the high capital charges, due to 
present conditions. The Nottingham Electricity Com- 
mittee recommend the City Council to authorise them to 
proceed with the scheme, to acquire the land and to accept 
tenders, also to apply to the Electricity Commission for 
their sanction to the scheme and to the borrowing of 





so frequent with ore trains. 
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The Ministry of Transport. 


THE existence of any governmental or organising 
body can only be justified on one ground.. It must 
perform certain functions that are not otherwise 
performed, and must be able to show that in the per- 
formance of them it augments the economy of the 
business in which it is engaged, or by improving 
amenities increases the general welfare and happiness 
of all those who are affected directly or indirectly by 
that business. If it does not do one of these two things 
it is not worth while. It is by this standard that we 
must measure the efficiency of the Government of a 
countiy or the management of a factory. If the 
expenditure of either is greater than the returns then 
it is inefficient or unnecessary. Expenditure and 
returns ought both to be understood in a very wide 


sense; but, unfortunately, there are no factors by 


which certain abstract qualities—as, for example, 
happiness and contentment—can be measured, and 
hence the basis of all calculations is money. Even in 
the case of such institutions as the Ministry of Educa- 
tion and the Ministry of Health the ultimate standard 
by which we gauge their utility is the imcreased 
industrial efficiency of the country—its power, owing 
to improved constitution or increased intelligence, 
to maintain its position against the industrial com- 
petition of other nations. 

It is by this standard, and by it alone, that we must 
endeavour to estimate the usefulness of the Ministry 
of Transport. The Ministry, we may recall, was 
established with the object of co-ordinating the 
management of the means of transport of the country 
because Sir Eric Geddes persuaded the Government 
that by such co-ordination economies could be 
effected ; in other words, that the trade of the country 
could be carried on more expeditiously and at léss 
cost. We are prepared to admit that a co-ordinating 
body may be desirable, but up to the present we are 
unable to see any reason to believe that a Ministry 
conceived on what a Select Committee of the House of 
Commons has just described as a “ grandiose scale ” 
will ever be profitable. There are at the Ministry 
many engineers, some of exalted position with 
equivalent salaries, whose duty it is, so we under- 
stand, to examine the technical aspects of transport 
problems. If all the means of transport were nation- 
alised the employment of those engineers would, of 
course, be justified; but is it, we venture to ask, 
justifiable under the present conditions ? If a railway 
desires to carry out extensions or a dock company 
proposes to enlarge its harbours, is there any reason 
at all why Ministry engineers should examine the 
plans ? Or again, the Ministry will enjoy the adminis- 
tration of a very large sui of money for the improve- 
ment of highways, but is there any reason why it 
should study the purely technical aspects of that 
subject ? We cannot but believe that under the 
present system a great deal of work is being done 
twice over—at least—and that means inefficiency, 
A relatively small body, a body very much smaller 
than the present staff of the Ministry of Transport, 
could have done the work of co-ordination. . It could 
have formulated principles that ought to be followed, 
and have taken the necessary steps to see that they 
were followed, without trenching at all upon technical 
problems. Take as an example the beneficent control 
of the railways that was exerted by the Board of 
Trade. The Board insisted on the observance of 
certain regulations, but as Jong as the railway com- 
panies achieved the end in view the Board did not 
trouble about the technical means employed. It 
managed, by that limited control, to make British 
railways the safest in the world. We might multiply 
examples, but it is unnecessary to do so. It appears to 
us that if the Ministry had devoted its attention wholly 
to the policy of transport and had left to the railway 
companies, the dock and harbour companies, the road 





authorities, and so on, complete liberty in the method 
of carrying them out, something far less “ grandiose,” 
far less expensive that the organisation of which Sir 
Eric Geddes has begun the building, would have served 
all the purposes of the country with far less expendi- 
ture. 
Our readers have, no doubt, studied in their daily 
papers the report of the Select Committee on National 
nditure, which was issued as a White Paper on 
Thursday last, and they have observed that over 
£400,000 was to have been expended on salaries and 
wages at the Ministry during the current financial year, 
and one million pounds sterling for miscellaneous trans- 
portation schemes. They have noted, too, that the 
Committee thinks a saving of seventy thousand pounds 
might be effected in wages and salaries. It might pos- 
sibly be contended that seventy thousand pounds isa 
trifling amount in an office which has the administra- 
tion of nearly twenty-seven million pounds. It might 
even be said that £400,000 is a small sum relatively 
to twenty-seven millions. But that, we submit, is 
not the point. The point is that the country cannot 
at present afford to spend even four hundred thousand 
pounds on work that could have been done, not so 
““ grandiosely ” perhaps, but with perfect adequacy 
for, perchance, less than a quarter of the sum. It was 
common practice to criticise severely the pre-war 
transport systems of this country, but when all was 
said and done the fact remained that we had very 
efficient and progressive railways, excellent and con- 
tinually developing harbours and docks, and roads 
which underwent yearly improvement. There was 
not, with the one exception of canals, a single means 
of transport that failed to make continual progress. 
There was, we admit, in some respects a little lack of 
co-ordination, but it was correcting itself by voluntary 
effort—as, for example, by the inter-railway company 
agreements—and in the course of a few years many of 
the improvements which the Ministry has in view 
would certainly have been carried out by the com- 
panies themselves. Of our dock systems little but 
good can be said. They were progressive and self- 
supporting and met admirably the needs of the 
Empire. Roads, under the new régime enforced by 
the coming of motor traction, were advancing step 
by step. There was certainly no backwardness in 
technical work, and all that was needed to accelerate 
the improvements in all kinds of transport was a 
small co-ordinating body. In its place we have a 
grandiose Ministry costing us, probably, well over half 
a million a year all told, which in the course of time 


ments made since it came into being. 


Welds and Welding. 


THERE can be no doubt about the attractiveness 
of ‘ ‘welding”’ as a means of making joints in metal 
structures. Its advantages are so obvious and appear 
to be so great. First and foremost is the advantage 
of cheapness and convenience ; electric and acetylene 
welding can be carried out not only with much less 
labour, but with much greater speed and convenience 
than the older methods of making joints. By com- 
parison, riveting—involving, as it does, the drilling 
or punching of holes in accurately determined posi- 
tions, followed by the insertion of the rivets them- 
selves—is a clumsy and a costly operation. From the 
point of view of the strength of the resulting joint also, 
riveting is far from satisfactory ; only by great care 
in design and construction can a strength approaching 
as much as 70 per cent. of that of the original bar be 
obtained, and in most joints the strength is very 
much less.. Further, there are many cases where 
broken parts can be re-joined’ by “ welding”’ while 
riveting-is out of the question and other methods are 
impraeticable: It is small wonder, then, that this 
method of jointing: structures by autogenous fusion 
is finding ever.wider and wider application. Its rapid 
rise into widespread popularity has, further, been 
very materially assisted by the conditions prevailing 
duting the war, when very rapid repair work, par- 
ticularly, was rendered possible by the use of arc or 
blow-pipe, where older methods would have failed us. 

When a new method ofthis kind achieves such wide- 
spread and growing application it can no longer be 
a question.of discussing whether it is or is not useful. 
On the other hand, the question does remain to be 
considered—and it needs very careful consideration 
indeed—whether the application of welding methods 
may not be pushed too far, whether the cheapness 
and convenience of the method may not lead to its 
use where such use is undesirable or even seriously 
dangerous. To discuss the matter from this point of 
view, and eyen to insist upon certain important 
limitations to the use of welding, is by no means a 
sign of hostility to the progress of what is really a new 





industry. On the contrary, the most ardent advocates 


will justify its existence by claiming all the improve- 
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of welding, and those most directly interested in its 
development from the business point of view, must 
admit that it could only do the process serious harm 
if its use were to be extended to cases where Serious 
harm might result. The occurrence of a few failures, 
even if by good fortune they should not be disastrous 
if traceable to the injudicious use of welding, would 
do more to hinder the useful and sound development. 
of the welding industry than a hundred really success- 
ful applications could do to stimulate it. For that 
reason we would ask those who advocate the applica- 
tion of welding to all manner of engineering structures, 
and those whose safety depends upon the soundness 
of those structures, to consider very carefully where 
and how welding can be safely and judiciously 
employed. Failing such judicious restraint, a reaction 
is likely to occur, leading possibly to the imposition 
of stringent restrictions if it should be found that 
public safety may be jeopardised. In considering 
what limitations, if any, should be placed upon the 
use of autogenous welding it is necessary to consider 
the character of the weld itself. In the case of a 
“perfect” weld—that is, a weld free from any 
unsoundness—there is no doubt that we have a joint 
in many ways stronger than and superior-to a riveted 
joint, and one possessing at the same time the con- 
siderable advantage of being water and steam-tight. 
But although stronger than a riveted joint, such a 
joint does not attain the strength of the unaltered 
material. In the first place, the weld proper consists 
of steel or iron which has merely cooled down from a 
state of fusion without undergoing subsequent refining 
either by work or heat-treatment. Even though such 
material behaves well under an ordinary tensile test, 
there can be no doubt that it is much less reliable and 
satisfactory than properly worked and heat-treated 
steel. Tests show, however, that this material which 
has been 4ctually molten is not the weakest part of a 
sound weld ; the weakest area is generally found a 
short distance on either side of the weld proper, where 
the adjacent steel has been exposed to that tempera- 
ture which leaves it in the weakest and softest con- 
dition. It is, of course, true that even in this softened, 
weakened condition, the steel may be amply strong 
enough to bear the stresses coming upon it ; but this 
weakening, and particularly the lowering of the elastic 
limit, requires careful consideration by the designer 
who intends to rely on welded joints in his structures. 

The most serious difficulty in the use of welded 
joints where the main stresses of a structure have to 
be borne arises from the fact that it is not only difficult 
to produce sound joints, but that it is practically 
impossible to tell by examination whether a given 
weld is or is not really sound. Cases of failure having 
more or less serious consequences are of increasingly 
frequent occurrence at the present time, where the 
trouble is directly traceable to a defective weld. In 
some of these cases careful inspection would at once 
have thrown serious doubt on the adequacy of the 
weld, but in other cases the defects are entirely covered 
and can only be seen when a section is cut through the 
weld or its two parts are torn asunder in service. 
Careful workmanship and rigid inspection can no doubt 
serve to reduce risks of this kind, but it is at least 
open to very serious question whether a process which 
is undoubtedly liable to this danger should be 
employed for making joints of primary importance 


exposed to heavy working stresses. Even during the- 


war the risks involved in the use of welded joints in 
aeroplane construction were fully recognised, and the 
use of the process for that purpose strictly limited. 
But even where, in the repair of boilers and bridges 
and in the construction of ships it was rightly regarded 
as a legitimate war risk to employ electric or acety- 
lene welding even for vital parts exposed to main 
stresses, it 1s another matter to adopt the process 
broadcast for the regular uses of peace time. The 
improvement in the methods of welding and in the 
knowledge of the materials welded and the increase 
in the skill and experience of welders may in time put 
the process beyond all doubt. But we have not 
reached that stage yet, and until we do, it is advisable 
to move slowly and not to be deflected from a cautious 
path by the remarkable successes already attained. 








The Institution of Electrical 


Engineers, 


AN interesting debate took place on Wednesday, 
the 16th inst., at a meeting of the Institution of Eléc- 
trical Engineers, held to discuss two papers, one, 
recently read by Sir Dugald Clerk before the 
Royal Society of Arts, entitled ‘‘ Distribution of 
Heat, Light and Motive Power by Gas and Elec- 
tricity,” and the other, a report to the President of 
the Institution of Gas Engineers “‘On the Coal-gas 
and Electrical Supply Industries of the United 
Kingdom,” prepared by Sir Dugald Clerk and Pro- 





fessors A. Smithells and J. W..Cobb. The chair was 
taken by the President, Mr. Roger T. Smith. 

The purpose. of the meeting was explained, as 
follows, in a ‘“‘ Note on the Thermal Efficiency of 
the Generation and Use of Gas and Electricity,”’ 
with which Sir Dugald Clerk opened the discussion : 

** As a good deal of somewhat irregular discussion 
dealing with the two documents has appeared in the 
electrical Press, in a note to the Gas Journal, dated 
February 10th, 1920, I stated: ‘It would give me 


‘great pleasure to discuss my Royal Society of Arts 


paper and the report by Professors Smithells, Cobb 
and myself at the Institution of Electrical Engineers, 
where I could meet competent electricians in a friendly 
debate. The question of the future efficiency, both 
for gas and electricity, could then be debated in a fair 
and honourable way.’ In response to my request, 
your distinguished President invited me to meet Mr. 
Wordingham and himself in order to decide upon the 
feasibility of such a meeting. Your President, I am 
pleased to say, agreed with me as to the desirability 
of a debate with the Institution of Electrical Engi- 
neers. 

“In order to show in a condensed form the relative 
thermal efficiencies of gas and electricity in genera- 
tion, distribution and use for heat, power and light, 
a table is given in this Note, which deals with the 
values for the present average results for gas and 
electricity in the United Kingdom.* The Table 
shows clearly the various steps, and in these 
steps it will be noticed that the average efficiency of 
use for gas and electricity—that is, the proportion 
of the energy of the gas or electricity delivered con- 
verted into useful work—is 42 per cent. for gas and 
59 per cent. for electricity. The final results show 
that for heat production— 


Utilised heat units by gas 18.3 
DG mew eieeate ae? et E 
Utilised heat units byelectricity 4.5 — 
For power— 
‘Uiilised heat units by gas’ 10-9") ¢ 


Utilised heat units by electricity 6.8 
and for light— 
Candle-power hours produced by gas 


Candle-power hours produced by electricity 
203 
241 0.84. 

These are the ultimate relative efficiencies. 

* From this it will be seen that the ultimate efficiency 
of gas for heating is very much greater than that of 
electricity ; for producing motive power the efficiency 
is considerably greater by gas than by electricity; 
and for producing light there is a small advantage 
in favour of electricity. 

‘“The values for the future gas production and use 
are fully discussed in the paper and the report. 

“The general conclusions of paper and report are 
that an electric service of heat, light and motive 
power in the proportion at present supplied by gas 
would increase the fuel consumption of the country 
for the same supply to over 2} times that required 
by the gasworks. 

“Comparing in. the same way the efficiencies likely 
to be obtained in the future, it is found that gas will 
still have a large advantage in a general system dis- 
tributing heat, power and light.” 

Sir Dugald Clerk concluded his remarks with an 
extract from the report on the “ Coal-gas and Elec- 
trical Supply Industries of the United Kingdom,” 
referred to above. The general conclusions of this 
report were as follows :— 

(1) At present the gasworks of the United Kingdom 
earbonise 20 million tons of coal per annum, produc- 
ing town’s gas, coke, tar and other by-products, with 
@ thermal efficiency of from 70 to 80 per cent. Even 
regarding gas as the only useful product and after 
allowing for transmission and all other losses, the 
consumer receives as inflammable gas at least 45 per 
cent. of the heat value of the coal which has been 
used at the gasworks to produce and distribute it. 
Out of every 100 heat units in the coal used at the 
gasworks, 55 are reckoned as lost in the process of gas- 
making and distribution and 45 are available for the 
use of the consumer. 

(2) At present the electricity generating stations of 
the United Kingdom, including electric railways, 
deliver 7.6 per cent. of the heat of combustion to the 
consumer. The boiler loss, turbine loss, thermo- 
dynamic conversion of heat into work and trans- 
mission loss account for over 92.0 per cent. of the 
total heat. Out of every 100 heat units produced 
by combustion in the central station boiler. furnaces, 
92 are lost as above described and only 7.6 are 
available for the purposes of the consumer. 

(3) Gas thus distributes 45 units of heat out of 
100 at the gasworks, instead of 7.6 units of heat out 
of 100 consumed at the central station to produce 
electricity. 

(4) At present the best existing electricity generat- 
ing undertaking in the United Kingdom delivers 
12 per cent. to the consumer and loses 88.0 per cent. 
Electricians promise for the future super-stations a 
delivery of 17.6 per cent. Here the loss is 82.4 per 
cent. 

(5) At present the best existing gas practice in the 

* The electrical data were derived from the statements for the 
yore aris, of Mr. D. Wilson, the technical adviser to the Coal 
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United Kingdom delivers about 53 per cent. of the 
heat in the Goal used at the gasworks to produce it 
and only loses 47. per cent. in the work of generation 
and distribution to the consumer. In the early future 
all gasworks could distribute as gas to the consumer 
one-half of the whole heat of the coal carbonised, 
leaving 334 per cent. of the whole heat in the unused 
coke and tar, thus realising the high thermal efficiency 
of 75 per cent. in the gasification process. 

(6) Thus, in the future, gas might be expected to 
deliver 75 heat units out of every 100, as compared 
with the 17.6 to be delivered by the prospective 
electricity super-station. ‘ 

(7) Except where temperatures above 1700 deg. 
Cent. are required, electricity, even in the future, is 
extremely wasteful of fuel, when applied to supply 
heat. Gas’is many times superior in the great mass 
of heating operations. 

(8) For lighting and power production, electricity 
in the future promises results which compare more 
favourably. with gas, but even here the higher efli- 
ciency of the gas engine as compared with the steam 
engine, the future economies in sight in the produc- 
tion of gas, and its use with incandescent. mantles 
render any monopoly claims of the electrical industries 
quite unjustifiable. 

(9) Electricity is an efficient and convenient means 
of transmitting power and producing light. It is 
indispensable for electric railways, for transmitting 
power within works. It is required for many high- 
temperature electro-chemical processes and for all 
electrolytic processes, so that it fills an increasingly 
important field. It is an error, however, to suppose 
that electricity can economically displace gas for 
heat, light and power. 

Mr. ©. H. Wordingham, who followed, suggested 
that combination, not antagonism, was required 
between the two industries. Electrical energy was 
a convenient form of gearing for transmitting and 
distributing the power of the prime mover. In any 
discussion as to its merits,-its extreme adaptability 
must not be overlooked. A gas engine lacked the 
facility of the electric motor for starting and stopping 
and this disadvantage and the inefficiency of the gas 
engine at light loads were important factors in any 
comparison between the two systems. The electrical 
industry would always be prepared to adopt the most 
efficient prime mover, and it was possible that the 
future might see the steam turbine displaced by the 
gas engine or turbine. 

Professor J. W. Cobb commented on the present 
inefficient methods of transforming heat into other 
forms of energy. He considered that the develop- 
ment of the gas industry had been hindered by anti- 
quated legislation, and suggested that to install large 
stations, either gas or electrical, was to lock up con- 
siderable capital and hinder progress. 

Mr. C. H. Merz explained that the report of the Coal 
Conservation Committee dealt with methods of secur- 
ing economy of fuel in power production. It was not 
suggested that electricity should displace gas in the 
manner considered by Sir Dugald Clerk. Dividing 
the country into suitable electricity districts did not 
involve, as popularly stated, the construction of 
sixteen super-power stations. The proposed develop- 
ments would lead gradually to the elimination of 
inefficient generating plant. [Efficiencies of 17 to 
18 per cent. were being obtained in modern stations 
at the present time and with very inferior fuel. 
It must not be forgotten that in most industrial 
processes the cost of power was.a small item. The 
problem was to facilitate these processes, and so 
reduee the considerable cost of the labour involved. 
Automatic machinery was required, and this was one 
respect in which the electrical motor was superior 
to other forms of motive power. The speaker 
instanced the Chicago gas and electrical industries 
to illustrate that the gas industry does not suffer on 
account of electrical developments. 

Mr. J. 8. Highfield remarked that the gas industry 
started before the electrical industry, and the growth 
of the latter industry might be taken to indicate that 
thermal efficiency and cost were not necessarily 
determining factors. At present, with the gas engine 
as the prime mover, the generating units were limited 
to 2000 to 3000 kilowatts, which was not of much 
use for large power production. 

Mr. C. P. Sparks agreed with Mr. Merz that Sir 
Dugald Clerk was misinterpreting the intentions of 


the Coal Conservation Committee. He also pointed | 


out that an overall efficiency of 16 per cent. was 
equivalent with reasonable assumptions to 1} lb. 
of coal per unit. That the superiority of electricity 
for motive power was widely recognised was illus- 
trated by the electrical developments which had 
occurred in certain districts in America, in spite of 
the existence of supplies of natural gas. He con- 
sidered that for light production the figure 0.84 given 
by Sir Dugald Clerk should be altered to 0.5 in favour 
of electricity. : 

Mr. W. H.. Patchell again emphasised that the 
saving in fuel consumption claimed by the Coal 
Conservation Committee had nothing to do with the 
gas industry. It was a saving which would result 
from the reorganisation of the electrical industry 
alone. Instead of 8} per cent. efficiency for the 
generating station, Sir Dugald Clerk’ should have 
taken one of 184 per cent. Competition was good 
for both industries. 

Colonel R. E. Crompton, in @ humorous speech, 
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suggested he could teach the gas companies a lesson 
in economy. He had recently fitted a thermal water 
storage system in his house, which had reduced his 
gas bill for hot water to a negligible amount. 

A few words of thanks by Professor Smithells to 
the President and the Institution for arranging the 
meeting, and a statement by Sir Dugald Clerk that 
he would reply in writing to the discussion, closed the 
proceedings. 








Obituary. 


HAMMERSLEY HEENAN. 


WE regret to have to announce the death of Mr. 
Hammersley Heenan, which took place at 57, Harring- 
ton-gardens, South Kensington, London, 8.W., on 
the 17th inst. 

Mr. Heenan was born at Birr, Ireland, in 1847. He 
received his early education at the Grammar School, 
Parsons Town, and in his boyhood gave signs of that 
interest and enthusiasm in engineering which were to 
develop in after years, and eventually to bring him to 
the front rank of his profession. He was successful 
in obtaining the first prize in physical science given by 
the late Earl of Ross, who discovered in him a student 
of an exceptionally inventive turn of mind combined 
with great practical ability. But it was in the field 
of railway engineering, perhaps, that Mr. Heenan 
made the greatest mark, and for more than half a 
century his name has been one of the best known among 
bridge builders. 

In the year 1864 Mr. Heenan left this country to 
work under his uncle, the late Robert Heenan, on 
the East Indian Railway, and in course of time was 
appointed assistant engineer to the P.W.D. of India, 
where he remained some fifteen years, during which 
time he was engaged on the Northern Railway to the 
frontier, which was then so urgently required by the 
military authorities. Later he was detailed for the 
Bawhlpore State, where, in addition to discharging 
the usual duties of an executive engineer, he designed 
the beautiful palace now occupied by the ruler of that 
State. Mr. Heenan was given an appointment as 
chief engineer for the P.W.D., but found that his 
health would not permit him to remain in India. On 
returning to this country in 1880 he decided to esta- 
blish a bridge-building business. He purchased the 
bridge-building establishment of Woodhouse and Co., 
situated at Newton Heath, Manchester, and on the 
retirement of Mr. Woodhouse, Mr. Heenan brought 
into partnership an old Indian colleague, Mr. J. 
Froude, a son of the late Mr. Wm. Froude. Thus was 
founded the firm of Heenan and Froude, Limited, for 
whom Mr. Heenan acted as chairman and managing 
director up to the date of his retirement two years 


0. 

The company for some time confined itself exclu- 
sively to bridge designing and building and structural 
iron and steel work generally, at the Newton Heath 
Works, all of which the late Mr. Heenan personally 
supervised and directed. Amongst the more con- 
spicuous undertakings carried out may be men- 
tioned the Blackpool Tower, practically the whole of 
the bridge work for the London and North-Western 
Railway, and a considerable amount for the other 
railways of England. The company also undertook 
the whole of the supply and erection of the material 
required for the harbour development at Rangoon in 
Burmah. These works, however, did not take up the 
whole of Mr. Heenan’s energy, and he became asso- 
ciated with the late Sir Edward Watkin in connection 
with a scheme for a Channel Tunnel, of which Mr. 
Heenan wag the originator. 

In the late ‘eighties the firm opened engineering 
works in Birmingham. Subsequently, for want of 
better accommodation at Birmingham, works. were 
taken at Worcester where Mr. Heenan undertook the 
development of the list of specialities which have long 
been connected with the name of Heenan and Froude. 
The conception and design of the majority of them 
were due almost entirely to the inventive genius of 
the founder of the firm. 

Mr. Heenan was a member of both the Institution 
of Civil Engineers and the Institution of Mechanical 
Engineers. For a short time Mr. Heenan represented 
the Newton, Heath Ward on the Manchester City 
Council, and was engaged on the committee respon- 
sible for the civil engineering work of the city. He 
himself, however, confessed that this was not quite his 
forte, and preferred to devote his energies entirely to 
mechanical engineering problems. During the war 
Mr. Heenan rendered good service to the Government 
both in his personal capacity and in applying the 
resources of the works under his control to the manu- 
facture of munitions. 





JOHN W. W. DRYSDALE. 


WE regret to have to record the death of Mr. John 
Whitehead Wilson Drysdale, of Drysdale and Co., 
Limited, Bon Accord Works, Yoker, Glasgow. He 
was one of the founders, some forty-six years ago, 
of this well-known firm, and was its managing 
director until he retired, owing to failing health, 
about a year ago. He was in his seventy-second 
year, and died at his home in Glasgow, on June 2\Ist. 





Mr. Drysdale was born in Helensburgh, on the 
Clyde, and was educated at Larchfield Academy and 
at Glasgow University. He served his apprentice- 
ship with Messrs. A. and P. Steven, hydraulic 
engineers, Glasgow, and studied engineering science 
under Professor Macquorn Rankine at the University. 
In conjunction with a fellow-student, Mr. Lewis J. 
Pirrie, a son of Principal Pirrie,; of Aberdeen, he 
acquired, in 1874, small works in London-road, 
Glasgow, to which the name “Bon Accord ’’—the 
civic motto of Aberdeen—had been given by the 
previous owners, two natives of the northern city. 
From the first, centrifugal pumps formed the out- 
standing speciality, but various other hydraulic 
machines and appliances were produced. Through 
Mr. Pirrie’s death, some years afterwards, Mr. Drys- 
dale was left sole partner, but business constantly 
developed and extensions were made to the premises, 
until in 1908, when further extensions were imprac- 
ticable, entirely new works were laid down, on the 
most modern lines, at Yoker. Throughout the war 
period a very large amount of work was carried out 
for the Admiralty, including centrifugal pumping sets 
for all classes of naval and ‘national service ships, 
and pumping plant for salvage work. The works are 
now under the management—with other directors— 
of two sons, Mr. William Drysdale and Mr. John 
W. W. Drysdale. Mr. Drysdale, sen., was well known 
and highly esteemed in shipping and engineering 
circles. He was a member of the Glasgow Chamber 
of Commerce, and of the Institution of Engineers and 
Shipbuilders in Scotland. 








Literature. 





Thermodynamics for Engineers. By Sir ALFRED 
Ewinec, K.C.B., F.R.S. Cambridge University 
Press. 9 x 5}. 383 pp. 30s. net. 

Sir Atrrep Ewine’s books, “The Steam and other 

Heat Engines’ and ‘‘ The Mechanical Production of 

Cold,” are well known, the former particularly so. 

By it he placed a considerable part of the engineering 

world under a very real obligation. Both alike showed 

a remarkable combination of exact knowledge with 

lucidity of expression. The latter quality is very 

much the rarer in most forms of writing, and we fear 
we must add in scientific books in particular, despite 
the greater inconvenience caused by its absence. It 
has fallen to most readers more often than they care 
to remember to follow through some closely reasoned 
piece of deductive analysis only to be met half-way 
by some ambiguity of statement which at best calls 

a temporary halt, and at worst a suspicion that the 

writer has deliberately eluded a difficulty which he 

saw, and which it was his plain duty to meet and 
master. We do not remember any instance in Sir 

Alfred Ewing's book of the. first type of ambiguity, 

and certainly there is an entire absence of the second. 

The method of the whole is well summarised by the 
author in these words :—*‘ In presenting the funda- 
mental notions of thermodynamics, the writer has 
adopted a method which his experience as a teacher 
encourages him to think useful. The notions are 
first introduced in a non-mathematical form; the 
reader is made familiar with them as physical realities, 
and leerns to apply them to practical problems ; 
then, and not tillthen, he studies the mathematical 
relations between them. This method appears to 
have two advantages: it prevents the non-mathe- 
matical student from becoming bewildered on the 
threshold, and it saves the mathematical student 
from any risk of failing to realise the meaning of the 
symbols with which he plays. When the non-mathe- 
matical student comes to face the mathematical 
relations, which he must do if he is to pass beyond the 
rudiments of the subject, he finds it comparatively 
easy to build on the foundation of physical concepts 
he has already laid. There is perhaps no better way 
to learn the meaning and use of partial differential 
coefficients than by applying them to thermodynamic 
ideas, once those ideas are clearly apprehended.”’ 

The book now before us is a fitting successor to the 
earlier volumes. It contains the thermodynamics 
of the steam engine and of the mechanical production 
of cold. To this it adds a section upon which we do 
not remember Sir Alfred Ewing to have written before, 
viz., the “‘ Thermodynamics of the Internal Combus- 
tion Engine,” and it is therefore this section which is 


of main interest. The method of division is best | Pp 


seen from the chapter headings :—First Principles ; 
Properties of Fluids ; Theory of the Steam Engine ; 
Theory of Refrigeration; Jets and Turbines; In- 
ternal Combustion Engines ; General Thermodynamic 
Relations ; Applications to Particular Fluids; §&nd 
Appendices on Surface Tension, the Molecular Theory 
of Gases, and Tables of Properties of Steam. We 
see two classes of individual who will particularly 
welcome a combination of this kind: the honours 
student at the University, and the body—now for- 
tunately of greater numbers and prestige than in pre- 
war days—of research workers in this large field. 
The author’s method of discussing the absolute tem- 
perature scale and the entropy function will be of 
especial help to the former, and the work on jets, for 
instance, a very useful guide to both classes. 

Very much the most interesting portion of the book 





is that concerned with the relationship between the 
molecular theory and the specific heat of the working 
substance of the internal combustion engine cycle. 
The author takes the law connecting specific heat 
and temperature to be parabolic and not linear. It 
is not long since the specific heat was assumed to be 
independent of temperature. This assumption was 
only abandoned when it became clear that the experi- 
mental evidence in favour of a rise of specific heat 
with temperature was too strong to be ignored. But 
even so, such experiments are so difficult to carry out 
and require therefore so many corrective factors 
that the actual rate of rise of the specific heat could 
scarcely be regarded as being known with much 
accuracy. Sir Alfred Ewing mentions the chief 
experimental results, and derives from them a para- 
bolic law. The linear law he considers inadequate 
in view of the, supposed, very rapid rise of specific 
heat at the higher temperatures—1500 deg. to 2000 
deg. Cent. He does not, however, take account of the 
work of the German chemists, Pier and Bjerrum, of 
which a useful abstract was published in this country 
by D. R. Pye about a month before the date of Sir 
Alfred Ewing’s preface, which indicates a much less 
sudden rise of specific heat at high temperatures. 
With this kind of uncertainty still in the air, it is 
doubtful whether it is worth while going at present 
beyond the linear law. Another point in which the 
book lags behind current knowledge is the surprising 
statement on page 232 that although the compression 
ratio in ordinary coal-gas engines is as high as 6 or 7, 
in petrol engines it is usually “‘ about 4 or less,’ and 
that it is by departing from the constant-volume type 
of combustion that higher ratios become practicable. 
Modern aefo-engine practice cannot well be ignored 
in this way. 

The author gives a useful summary of David's 
excellent work on gaseous radiation, and shows how 
a departure from the general theory of the equal 
partition of energy in molecular motions is able to 
explain the greater absorption of heat per unit rise 
in temperature in gases having two or more atoms to 
the molecule. ‘This is a difficult matter, close to the 
border-line between knowledge and speculation, but, 
nevertheless, is explained with lucidity and boldness. 
The only point at which we have discovered this 
lucidity to fail the author is in a sentence on page 344, 
in which, when speaking of the effects of surface ten- 
sion as affecting the evaporation of a liquid, he 
remarks: “‘ A drop is more ready to evaporate than 
the same liquid in bulk ”——thus endowing the “ drop” 
with a kind of personal volition which it requires the 
following sentences to explain and eliminate. 

The statement on the title page of Sir Alfred Ewing's 
activities in the past few years does not suggest many 
consecutive hours of leisure, and the engineering 
world will therefore greet this volume with all the 
more gratitude and thankfulness. 





SHORT NOTICES. 


Ozone. By E. K. Rideal, M.A., Ph.D. Constable and 
Co., Limited. 1920. Pp. 189. Price 12s. 6d. net.—This 
book is the second to appear of a series of volumes edited 
by Mr. Bertram Blount, F.IC., on ‘* Electro-chemistry.” 
In the present volume, the author, who is Professor of 
Physical Chemistry at the University of Illinois, sum- 
marises and correlates the considerable amount of scattered 
research which has been carried out on pure and applied 
seience relating to the properties, molecular structure, 
methods of production and uses of ozone. In pure seience, 
ozone is of importance to both the chemist and physicist. 
To the former its discovery presented the first example of 
a gaseous allotrope of an element; while the physicist is 
interested since its presence was first noticed in connec- 
tion with electric discharges through the air. This 
phenomenon, which is of value from the point of view of 
the jonic theory, remains the basis of the chief method of 
production. Other methods of production fully discussed 
by the author include those employing chemical, thermal 
and electrolytic means, and also the method of formation 
by ultra-violet radiation and by ionic collision. From page 
143 onwards the author discusses the applications of ozone 
as a powerful oxidising agent in industry. It has been 
successfully employed in the sterilisation of water, in the 
purification of air, and in food preservation, and there are 
possibilities in its use for the bleaching of fibres, oils, fats 
and waxes. It is also noted that during the war it was used 
with advantage in the military hospitals for the treatment 
of wounds. ‘The author deals with the whole fascinating 
subject in a manner which should appeal to most readers. 


Pyrometry. By Charles R. Darling. Second edition, 
revised and enlarged. E. and F. N. Spon, Limited. 1920. 
. 221. Price 10s. 6d. net.—In this volume, pyrometry 
is treated from the industrial rather than azademic point 
of view. As the author states in the preface to the first 
edition, the exact. measurement of temperature as an end 
in itself is made subordinate to the practical utility of 
pyrometers in controlling various operations. Apart from 
two short introductory chapters, the book can be roughly 
divided into six sections dealing with pyrometers of the 
thermo-electric, resistance, radiation, optical, calori- 
metric and fusion classes. Each section is prefaced with 
an explanation of the fundamental principles involved, 
and then there follows a description of various practical 
types of the particular class of instrument in use. A 
final chapter deals with some miscellaneous appliances 
which cannot be included under the above headings. The 
book is a thoroughly practical treatise on the measure- 
ment of high temperatures. 
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The Royal Agricultural Show at 
Darlington. 


No. I. 


Tue forthcoming Show of the Royal Agricultural 
Society, which is to be opened at Darlington on the 
29th inst., promises to be one of the most successful 


functions of the kind which the Society has held. 


The entries of live stock number 3463, an increase of 


nearly 1000 over those at Cardiff last year and nearly 
double those when the Show was last held at Darling- 
ton, namely, in 1895. As regards the implement 
section, this is equally satisfactory, the number of 
stands this year being 471, compared with 371 last 
year and 393 at the previous Darlington Show. The 
amount of space allotted to machinery exceeds by 
far that of any previous Show, being more than 
double that at the 1895 Show, although there are no 
inducements in the way of special competitions, 
such as have sometimes been held. Mechanical 
transport and‘ portable and stationary power plants 
suitable for farm and estate work will form perhaps 
the predominant feature of the showyard, and nearly 
all the best-known British makers of these kinds of 
plant will be represented. 

We are enabled to give illustrations and particulars 

of several exhibits in this section of the Show. Fig. 1 
page 650, shows a 16 horse-power portable oil engine 
by Marshall, Sons and Co., Limited, Gainsborough. 
This engine works on the two-stroke cycle and ignition 
of the fuel is effected partly by heat due to compression 
and partly by the hot bulb in the cylinder head, the 
temperature of the latter being maintained by the 
combustion of the charge itself. A lamp is used for 
a few minutes only at starting. The makers claim 
that this engine will run equally satisfactorily on 
refined, crude and residual oils up to 0.92 specific 
gravity. If it is required to use fuel oils of a higher 
specific gravity, a pre-heating apparatus can ‘be pro- 
vided, but the best results are obtained with fuels 
of from 0.85 to 0.9 specific gravity, and having a 
calorific value of about 19,000 British thermal units 
per pound. A shaft governor is fitted, which, acting 
through double excentrics, alters the length of the 
stroke of the fuel pump. The fuel atomiser is of a 
simple design, requiring no packing, thus eliminating 
a fruitful source of trouble. The engine is designed 
so that water injection into the cylinder is unneces- 
sary under any conditions. A soucre of trouble with 
some engines of this kind is that they will not continue 
to run satisfactorily without a load, but the makers 
state that this objection does not hold good with the 
present engine, which will run light without the aid 
of the lamp, and no adjustment is required for the 
purpose. Marshalls will also exhibit a 10-ton com- 
pound steam road roller and scarifier, 6 and 7 horse- 
power single-cylinder and compound steam traction 
engines, a 5-ton compound steam tractor, and a 
thrashing machine with all the latest refinements. 
The single-cylinder engines have boilers designed for a 
working pressure of 1501b. per square inch, while 
the compound engine works at 180 lb. per square 
inch. The cylinders are fixed in piace on the boiler 
by means of a steel mounting riveted to the boiler 
and planed on the top. The cylinder casting has 
also a planed seating. In all these engines, the fire- 
box incorporates the “‘ Marshall’’ cambered crown 
plate. With this system the usual stays and stay 
bolts are dispensed with. Corrugations spring from 
each corner of the fire-box and intersect at the centre 
ot the crown. The corrugations are pressed out by 
special machinery, and obtained without unduly 
stressing the steel plate. 

Fig. 2 represents a 5-ton steam wagon with an end 
tipping body which will be exhibited on Clayton and 
Shuttleworth’s stand. These vehicles are built with 
various types of bodies, and have locomotive type 
boilers, with the engine secured to a pressed steel 
seating on the boiler top. The cylinders are jacketed 
with live steam, thus reducing cylinder condensation, 
and consequently ensuring economy in steam con- 
sumption. The engine is of the two-cylinder com- 
pound type. A non-compounding or double high- 
pressure connection is fitted, which admits high- 
pressure steam to the low-pressure cylinder for in- 
creasing the power when required for starting up, 
with load, on steep hills, &c. The transmission is 
by machine-cut spur gearing from the crank shaft 
to the countershaft, and a roller chain from the 
countershait to the hind axle. Two road speeds are 
provided, and a differential gear is fitted to the hind 
axle. The end-tipping wagons are provided with a 
simple and efficient power tipping gear. The drive 
for this purpose is taken from the end of the crank 
shaft through bevel gears to a pair of vertical screwed 
shafts, with nuts having journals which swivel in 
brackets secured to the moving body. The operation 
of tipping can be performed by the driver from the 
cab by means of a lever and clutch. The fire-box is 
designed to burn either coal or coke. In addition to 
carrying a load of 5 tons in its body at the legal speed 
of 8 miles per hour when fitted with rubber tires, it 
can haul 3 tons in a suitable trailer wagon, the legal 
speed in this case being 5 miles per hour. Clayton 
and Shuttleworth will also show compound steam 
tractors, traction and portable engines and horizontal 
and vertical crude“oil engines of a type which has 
now become familiar. 


Tillage by means of cable tackle will find its chief 
representative in John Fowler and Co. (Leeds), 
Limited, who will exhibit a pair of 16 nominal horse- 
power compound steam ploughing cable engines, 
fitted with all the latest detail improvements. The 
boiler is built for a pressure of 180 lb. per square 
inch, and the winding drum carries 600 yards of steel 
cable. A feature of this engine is the provision of a 
brake fitted on the ploughing clutch, which is operated 
by the driver from the footplate to prevent the 
slack rope dropping when the opposite engine has 
completed its pull. This brake can also be used for 
emergencies. The double-speed road gear has also 
an improved clutch arrangement, the sliding pinions 
being four-splined, working on solid keys. The pawl 
catch for the brake on the winding drum is auto- 
matically lifted out of engagement, when the engine is 
winding, by the movement of the ploughing gear 
fork, thus eliminating the noise and wear caused by 
the pawl catch knocking on the brake band. The 
anti-balance plough for working with these engines 
is well known to most readers of THE ENGINEER. 
The anti-balance gear is automatic and puts increased 
weight on the end of the plough in work, while re- 
taining the advantages of the balanced plough for 
reversal at the headlands. A feature of this anti- 
balance movement is that it can be regulated or put 
entirely out of action when desired. The new type 
of ‘‘skife’’ or plough body introduced last season 
by Fowlers for semi-digging work has met with con- 
siderable success, especially for use on soils which are 
better left roughly broken up rather than turned 
over in close seams. This skife carries a steel plate 
share with a stout forged point and a steel plate 
sled, while various types of mould boards can be 
supplied to suit different conditions and various 
classes of soil. 

For the Society's Silver Medal Competition, 
Fowlers have entered a newly designed eight-furrow 


the drag bar having rollers, which are free to move 
up and down in the drag plates. When the under. 
frames have to be raised out of, or lowered into, 
work, these rollers travel up and down the drag 
plates. The underframes are raised and lowered by 
means of a four-chain lifting gear, so arranged that 
each underframe is lifted at three points. 

The accurate turning of the plough into a new bout 
at the headlands is ensured by an automatic paw! 
catch gear, comprising a toothed circular rack and 
pawl, fitted to each of the hind wheels, automatically 
preventing the wheel, on which the implement pivots 
when turning, from revolving in a backward direv- 
tion. The pawl catch is arranged in combination 
with the lifting gear, so that when the underframes 
are in work the catch is held out of action, but when 
the underframes are raised out of work, the catch 
automatically engages itself with the toothed circular 
rack, and prevents backward movement of the pivot 
wheel. The first plough on one undorframe turns its 
furrow into one half of an existing open furrow 
which is always there when the land has been ploughed 
in ‘‘ stetches.”’ The first plough on the other under- 
frame turns its furrow into the other half of the open 
furrow. The last ploughs on the two underframes 
leave half an open furrow on each side of the land 
ploughed, and when the implement is turned round 
at the headland, and commences the next bout, the 
last plough on the frame which happens to be on the 
inside of the turn, completes the open furrow by 
turning a furrow away from the land already ploughed. 

The “ Peterbro”’ tractor—illustrated in Fig. 4 
has been specially designed for agricultural purposes. 
It weighs a little over 2 tons, has two speeds, 1 and 
34 miles per hour, has a draw-bar pull on the low gear 
of 3750 1b. and on the high gear of 2800lb. The 
makers claim that it can haul a three or four-furrow 
plough on any land, and equally an 8ft. double-row 
disc harrow or eleven-tyne cultivator. The engine 




















FIG, 5—PETERBOROUG 


turning plough for “ stetch”’ lands. This plough— 
Fig. 3—is operated on the cable system, and is auto- 
matically lifted and turned round for the return 
bout by the pull of the cables, which are attached to 
the triangular turning lever carried by the imple- 
ment. Each cable alternately becomes the hauling 
rope and the slack rope. The turning and lifting are 
effected by the pull of the cables, through the turning 
lever, lifting chain and segment on the axle. The 
top frame of the implement is carried on the main 
axle ; two hind wheels and a steering wheel, steerage 
gear, self-lifting gear, and automatic cushion appa- 
ratus for damping the fall of the underframes being 
also provided. The underframe consists of two com- 
plete and independent frames, each carried on adjust- 
able skid-wheels and blocks, one carrying right-hand 
an@ the other carrying left-hand plough bodies. 
Each complete frame with its plough bodies is ver- 
tically adjustable independently of the other, by 
means of the skid-wheels, adjusting screws and 
blocks. The plough bodies are carried on adjustable 
tynes, each with a coulter, share, sled and mould- 
board. In conjunction with the adjusting screws 
and blocks at the hind end, vertical guides are pro- 
vided to prevent lateral movement of either under- 





frame. The front end of each underframe is provided 
with a lateral adjustment for draught, a drag bracket 
being coupled to the pivoting drag bar, carried in 








drag plates attached to the top frame, the ends of 





of petrol. 
steel blanks and case-hardened. The whole of the 
transmission is enclosed in a dust-proof case and 
runs in oil, while all shafts of the gear box and rear 
axle are mounted on Hyatt roller bearings. The 
rear wheels are 4ft. 6in. diameter by 10in. face. They 
can be fitted with quickly mounted or detachable 


H TRACTOR ENGINE 


shown above is a pleasing piece of engineering work, 
and is specially built for heavy duty tractor work. It 
has four cylinders, 4in. bore by 5}in. stroke, and 
gives 30 to 35 horse-power at 900 to 1000 revolutions 
per minute. It has overhead valves and a detach- 
able cylinder head. The engine starts on petrol and 
runs on paraffin. ‘The cylinders and pistons are 
so designed that unvaporised paraffin cannot leak 
past the pistons into the crank chamber. Accessi- 
bility of the parts has been made a special feature, 
and with this aim the connecting-rods and pistons 
can be readily taken out through doors in the base 
of the engine column. There is forced lubrication 
to all shaft bearings and crank heads, and the whole 
of the working parts are enclosed, so that the engine 
has a cleanexterior. No oil leaks out and no dirt can 
enter. Cooling ‘is effected by a radiator, fan and 
water circulating pump, and the top of the radiator 
can be removed to allow of cleaning, if necessary. 
The ignition is by means of a British high-tension 
magneto, with an impulse starting device. The fuel 
tank capacity is 18 gallons of paraffin and 4 gallons 
All the gearing is machine cut from solid 
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THE VICKERS: VIKING AMPHIBIOUS AEROPLANE 








spud rings, while rubber pads are fitted for road 
haulage. The front wheels are 3ft. diameter by 6in. 
face, and all the wheels track so that the tractor can 
run in afurrow. A belt pulley is provided at the rear 
of the machine, 12in. diameter by 6in. face. The 
wheel-base is 7ft. 3in. and extreme width 5ft. The 
steering gear is of the motor car type, and the machine 
can turn in a circle 25ft. in diameter. 








The Vickers Viking Amphibious 
Aeroplane. 


Amona the exhibits to be shown by Vickers Limited | 


at the International Aeronautical Exhibition, which will 


open at Olympia, London, on July 9th, will be the com- | 


pany’s new “ Viking” amphibious aeroplane, of which 
we give an illustration above. This machine is charac- 
terised by the fact that it is designed to start from or 
alight on either land or water. To this end the body, 
resembling by itself that of a flying boat, is fitted with 


landing wheels that can be drawn up to the side when | 


the machine is being used over water. The engine is a 


360 horse-power Rolls-Royce ‘‘ Eagle,” and drives a} 


pusher type airscrew. Accommodation is provided within 
the body for five people, but. by removing three of the 
seats 76 cubic feet of space are made available for com- 


mercial freight. The machine has an overall length of | 


32ft. and an overall height of 13ft. Its span measures 


46ft., the gap between the wings 7ft., and the chord of the | 


wings 6it. When fully laden the machine weighs 4545 Ib. 








Power Station Design in Relation 
to Thermal Efficiency.* 


By I. V. ROBINSON, Wh.Sc., A.M. Inst. C.E., M.LM.E., 
British Electrical and Allied Manufacturers’ Association, 


THE main object of this paper is to outline briefly the 
various modern developments in power station design 


leading to greater thermal efficiency. All advances in | 


thermal efficiency arising out of the action of the manu- 
facturers may be classified as being due to—(1) Increase 
in the range of working temperatures of steam; or (2) 
Saving of low grade heat; or (3) Increase in the size of 
generating units. . 


1.—INCREASE IN RANGE OF WORKING TEMPERATURES 
OF STEAM. 


(i) Upper Limit.—Dealing with the upper temperature 
limit first, this has been raised by gradual steps unti] now 
steam at 650 deg. to 700 deg. Fah. is in use in many stations 
with success. This temperature may be attained with a 
comparatively wide range of pressures by increasing the 
superheat with the lower pressures. An increase of 
pressure with a reduction of superheat. to maintain a con- 
stant top temperature of 700 deg. Fah. increases the 
available heat drop, and by increasing the density of the 
steam reduces the size of pipes and valves, which is a 
great advantage with large turbines. Pressures of 300 
to 350 Ib, are becoming usual for the larger stations, and 
units are now being constructed for higher pressures, 
Probably, in the near future, pressures of 500 Ib. will be 
generally used with a total temperature of 700 deg. to 
750 deg. Fah. for large units. For a detailed statement 
of the advantages to be gained by the use of high pressure 
steam reference should be made to the paper read by 
Mr, J. H. Shaw before the Institution of Electrical 
Engineers—{“‘ Proceedings” I.E.E., Vol. Ivii, p. 73)— 
and the discussion thereon at the various centres, 





* Abstract of paper read at the Incorporated Municipal 
ae Association Convention, Bradford, June 21st to 26th, 





| (ii) Lower Limit.—In determining upon the use of a 
| high vacuum full consideration must be given to the cost 
of obtaining it expressed both in capital charges on more 
expensive plant and increased operating costs due to 
larger pumps. It is dangerous to lay down any schedule 


of maximum vacua for various water tem tures, as 
each case requires considering on its merits, but the follow- 


ing schedule indicates present practice approximately :— | 
| point of this paper. Great progress has been made in the 
| design of turbo-alternators in recent years, and in the 


Water temperature. Vacuum. 
Deg. Inches. 
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2.—Savine or Low-GrapE Heart. 


Some progress has been made with this problem in two 
directions: (a) By heating the condensate to compara- 
tively high temperatures, using steam tapped from the 
main turbine, and (6) by re-heating the steam after partial 
expansion in the turbine until the original superheat is 
restored. 

In the direction of higher feed heating, a good case can 
be made out for raising the temperature to 150 deg. Fah. 
for the average boiler-house with economiser and to 
300 deg. Fah. if suitable arrangements are made to utilise 
the heat in the flue gases to heat the air supplied to the 
furnaces. In round figures it may be taken that thé heat 
| carried away by the circulating water is approximately 
1000 B.Th.U. per pound of steam condensed. If steam be 
abstracted from the turbine at a suitable point (or points) 
and used im a surface feed heater to heat the condensate 
coming from the main condenser, the latent heat of the 
steam so abstracted is returned to the boiler and not 
| rejected to the circulating water. Assuming that 10 per 
| cent. of the steam is withdrawn at suitable points, and 
that the condensate leaves the condenser at 75 deg. Fah., 
| its temperature would be raised about 100 deg. in the 
| surface heater and low grade heat saved to the extent 
| of 1000 heat units per pound of tapped steam which 
| would otherwise have been lost to the system. With 
| about 23 per cent. of the total steam tapped the feed could 
| be raised in temperature about 225 deg., giving a total 
| temperature of 300 deg. Fah. The effect upon the turbine 
| efficiency is a slight improvement in spite of the fact that 


| low pressure blades in steam turbines are more efficient 
than high pressure on account of reduction of tip clearance 
losses or diaphragm leakage and disc or windage losses, 

The second method of saving low grade heat, re-heating 
the steam after partial expansion has not yet been applied 
as a commercial proposition. Extensive experiments were 
made some years ago, but no permanent adoption of the 
principle resulted therefrom. The theoretical gains to be 
anticipated from re-heating the steam either to the initial 
total temperature or to the initial superheat have been 
developed very completely in an address recently given 
by Mr. W. M. Selvey before the I.E.E., North Midlands 
Centre. As the experiments on inter-heating referred to 
above took place many years ago the subject might repay 
more modern investigation, but the fact that these experi- 
ments have not had any effect upon turbine design does 
not encourage further research. 


3.—Size oF GENERATING SETs. 


The maximum disc that can be transported by road is 
probably about 14ft. diameter, but to be on the safe side, 
assume that it is 12ft. diameter. For maximum efficiency 
the ratio of the mean blade diameter to tBe blade height 
should not be Jess: than 4 to 1, which would give blades 
4ft. long and an area after the last row, of blades of 201 
square feet.. If the leaving loss is equal to 24 per cent, 
of the initial available heat drop and, the steaming con- 
ditions are 3001b., 250 deg. and 29in., the exit. velocity 
of the steam is. 765ft.. per second, Taking the dryness 
fraction of the steam as 0,95, the last row of blades will 








pass 920,000 Ib. of steam per hour, which, with a con- 
sumption of,9.0 Ib. per kilowatt hour, is equal to 100,000 











kilowatts. Thus an output of 100,000 kilowatts could be 
obtained from a single turbine even with 29in. vacuum, 
and it would be a much simpler problem with a lower 
vacuum. Given the demand, there are no insuperable 
difficulties to prevent any suitably equipped shops turning 
out a turbine of this capacity. 

On the question of alternator overloads, the author 
would like to digress from the thermal efficiency view- 


larger sizes now being made the amount of material has 
been so reduced that the alternator attains practically 
its maximum temperature rise in two hours. It is cus- 
tomary to specify a 25 per cent. overload for two hours, 
and a large modern alternator could carry the 25 per cent. 
almost indefinitely. It would thus appear ,that the 
British Engineering Standards Association’s maximum 
continuous rated machine should be adopted as a standard, 
at any rate for larger outputs, but preferably for all sizes. 
This rating also abolishes momentary overload tests, which 
are difficult to define. 

When considering the maximum size of steam turbine 
above, no reference was made to speed of rotation. This 
has an important bearing upon the output. Thus the 
12ft. dise with 4ft. blades should not run at a speed which 
would give a tip peripheral speed of more than about 900 
feet per second, or 860 revolutions per minute. The area 
through the exhaust annulus is proportional to the square 
of the diameter, and the diameter varies inversely with the 
speed for constant tip speeds. From this, it follows 
that the maximum output varies inversely with the 
square of the speed, the vacuum—29in.—and ieaving 
losses—2} per cent.—remaining constant. The same 
probiem would, therefore, be met with the following 
outputs at the speeds stated :—100,000 kilowatts at 860 
revolutions per minute, 74,000 kilowatts at 1000, 52,000 
kilowatts at 1200, 33,000 kilowatts at 1500, 22,900 
kilowatts at 1800, 12,800 kilowatts at 2400, 8300 kilowatts 
at 3000, 5700 kilowatts at 3600 revolutions per minute. 

The above outputs at 3000 and 2400 revolutions per 
minute are already exceeded in this ccuntry, but this is 
due either to (1) the turbine being designed for a lower 
vacuum with reduced volumes ; or (2) an increased leaving 
loss ; or (3) special arrangements of the last row of 
blades. 

Owing to one or other of these reasons, machines are 
now being built or are running for outputs of 10,000 
kilowatts at 3000 revolutions per minute, and 16,000 
kilowatts at 2400 revolutions per minute, but no machine 
is yet on order in this country for the output stated above 
for 1500 revolutions per minute, the largest being 25,000 
kilowatts. In the United States a 45,000 kilowatt set is 
running at Detroit at a speed of 1200 revolutions per 
minute, #.¢., also slightly below the above figure for this 
speed. In the United States there have been built tur- 
bines for outputs of 6000 kilowatts at 3600 revolutions per 
minute, and others are in hand for outputs of 7500 
kilowatts at this speed. At 1500 revolutions per minute 
there have been turbines for outputs of 35,000 kilowatts 
constructed in the United States, but all these American 
turbines are rated on the maximum continuous output, 
so that their stated capacities should be reduced by 
20 per cent. for comparison with British turbines. 


The desirability of. turbines of the maximum size is 
quite another matter, as is also the question as to whether 
there is any need for sets of outputs above, say, 30,000 
kilowatts normal.;.The two main considerations leading 
to the adoption of larger units are (1) reduced operating 
costs, the chief item being the steam consumption, and 
(2) reduced capital cost. The curve of steam consumption 
against normal capacity becomes very flat after an output 
of 20,000. to 25,000 kilowatts, and in the present stage of 
the art of turbine design it may be stated that on the score 
of reduced steam consumption there is no decided advan- 
tage in going beyond 30,000 kilowatts normal capacity. 
A very similar limit is reached when the question is 
approached from the viewpoint of capital cost. Capital 
cost per kilowatt capacity will probably go on decreasing 
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up to an output of, say, 30,000 kilowatts normal, but after 
that it will probably rise. 

Apart from special circumstances justifying special 
sizes of turbines, it appears (1) that the maximum and most 
economical—thermally and financially—size of turbine is 
30,000 kilowatts normal and (2) that the maximum size of 
power station is one designed to carry a maximum load of 
180,000 kilowatts with 240,000 kilowatts installed. If 
two such stations were com; tively close together and 
could be linked, a larger might be justified. 


4.—DrIvE oF AUXILIARIES. 


In determining the method adopted for 
various station auxiliaries, the points to 


. 


continuity of running. 


The various methods of driving the auxiliaries are :— 
(a) Steam drive throughout ; (0) electric drive with supply 
from (i.) transformer fed -by main set, or (ii.) separate 
direct-current generator coupled to main alternator, or 
(iii.) separate turbo-driven generator with turbine exhaust- 


ing into separate condenser, or (iv.) separate turbo-driven 


generator with turbine exhausting into feed heater to 
cond 


heat condensate from main condenser. 
ing turbo-generators (biii.) are quite 2 
exhausting into a feed heater thiv.) are highly efficient. 
With a 25,000 kilowatt main set a 1000 kilowatt i 

set would provide all the power required unless there 
was a large demand for cooling towers. If the small set 
exhausted at, say, 5 Ib. per square inch gauge into a 
surface feed heater through which the condensate from the 
main set is passed as circulating water, the heat available 
would probably be sufficient to raise its temperature by 
about 90 deg. to 100 deg., and thus reduce the number of 
tappings required on the main turbine as mentioned 
previously in discussing feed heating by tapping. Ther- 
mally this is the most efficient method of generating the 
auxiliary power, as by this means it is generated without 


rejecting any latent heat to the circulating water system. 
The cost of the plant is quite reasonable and the saving in 
fuel considerable. 


5.—MAINTENANCE OF EFFICIENCY. 


. Many series of experiments have been made, and more 
are now being initiated to ascertain the most suitable 


blade material to withstand the scouring action of the | 


steam for the maximum period. It is proposed to insert 
blades made of various materials in turbines that have given 
trouble owing to blade erosion or corrosion and observe 
their condition from time to time. The materials being- 
so tried include monel metal, phosphor bronze, mild steel, 
3 per cent. nickel steel, stainless steel, &c. Generally 
speaking, erosion does not commence until the steam has 
lost its superheat and becomes wet, although corrosion 
due to acids in the steam will occur at any part of the 
blade system. Erosion will naturally be greater the higher 
the steam velocity, and, therefore, the greater the heat 
drop per stage. Some deterioration in efficiency is bound 
to take place, but the extent of it is dependent upon the 
design. For moderate steam velocities and lowly stressed 
blades standard 70/30 turbine bronze is very satisfactory, 
and for higher stresses and velocities a 3 per cent. nickel 
steel is used very largely and with success 


6.—CONDENSING PLANT. 


It may be said briefly that a good design of condenser (1) 
allows the steam to spread over the whole length of tubes 
easily ; (2) reduces the drop in pressure from steam inlet 
to air pump suction to a minimum; (3) works on the 
counter-current principle ; (4) concentrates the cooled 
air at the air pump suction, the degree of cooling depending 
upon the relative sizes of the air pump and the condenser 
for their respective functions. 

There are three main types of air pumps in use: (1) 
Reciprocating, (2) rotary, (3) ejector. Where steam is used 
direct for air extracting purposes and the energy remaining 
in the steam absorbed as heat in the condensate, there is 
one important point which should not be overlooked. 
Owing to the fact that the boiler efficiency is below 
100 per cent., the raising of any steam always involves 
certain boiler losses, which are expressed in increased 
fuel consumption and are not recovered in condensing the 
jet steam in the condensate. Consider a motor-driven air 
pump absorbing 50 kilowatt supplied by an auxiliary set 
with a consumption of, say, 20 Ib. per kilowatt hour. 
For facility of calculation assume that the heat of genera- 
tion of the steam is 1000 heat units per pound; that the 
calorific value of the coal is 10,000 heat units per pound, 
and that the boiler efficiency is 80 per cent., then to 
drive the air pump will require the consumption. of — 

50 x 20 x 1000 
10,000 x 0.8 

Now consider an air steam ejector using 3200 Ib. of 
steam per hour and also an input of 13 kilowatts to drive 
the condensate extraction and lift pumps. The total steam 
consumption will be (3200 + 13 x 20) = 3460 1b., which 
would require the consumption of — 


3460 x 1000 _ 439 Ib: of coal. 


= 125 Ib. of coal per hour. 








10,000 x 0.8 


| boiler in the condensate. Thus 3040 Ib. of steam are 
| returned to the boiler as heat, and this amount of heat 
| corresponds to 3040 x 1000 _ 404 Ib. of coal, making the 
‘net consumption of coal by the ejector 432 — 304 = 
128 lb., or approximately the same as the motor-driven 
pump. The figures shown are arbitrary, but the point 
is deserving of consideration when comparing air pump:. 
The same t may be used against steam-driven 


The Prevention of Corrosion in 
Locked-coil Ropes. 


ENGINEERS and all users of wire ropes have in the past 
—indeed, ever since the advent of wire rope—been 
faced with the serious and difficult problem of the preven- 
tion of rust being set up through contact of the rope 
with moisture, saline or corrosive water, hot fumes, etc. 


=< 
be 
are (1) the main turbines must not start non-condensing, 


and (2) each main unit should be self-contained as far as 
possible and not dependent upon any other plant for its 


auxiliaries and in favour of electric driving throughout. 
: . 7.—FEED-WATER SYSTEM. 

<a ee the, Soloed feed-water system 

condenser contains the minimum 

required, and a surface feed-water heater, instead of 


water level in 
direct 


. 


method adopted 


8.—GUARANTEES AND TESTING. 





CRADOCK’S NON-CORRODING LOCKED-COIL WIRE ROPE 


to them as to the most economical load. A true mean load 
guarantee meets this point and is calculated as the average 
of the following :—Consumption at 25 per cent. overload x 
3; consumption at full load (most economical load) x 4 ; 
consumption at three-quarter load x 3; consumption at 
half load x 2. With larger sets the half | is not 
so important, and may be omitted. The multiplying 
factors may be varied to suit the prevailing load con- 
ditions obtaining in any power station. As to a penalty, 
turbine builders are very loth to accept a penalty which 
would fully compensate a purchaser for any excess steam 
consumption, but are usually prepared to accept a reason- 
able penalty provided that a bonus is also offered. With 
the sole object of encouraging station engineers to use 


ditions, turbine builders now ask that the margin of 
2} per cent. be increased by an amount. equal to one 
quarter of the total corrections, irrespective of direction, 
in exeess of 5 per cent. 


9.—OVERALL THERMAL EFFICIENCY OF POWER 
STATION. 


For all stations it is possible to obtain a Willans line 
connecting fuel consumption and units generated per day. 
From a figure in Mr. Shaw’s paper, referred to previously, 
it appears that at one time the fuel consumption per unit 
generated at the Bradford Valley Road Station was equal to 


60,000 

2.32 + Daily a 
fuel or heat consumption to be calculated for all daily load 
factors, and the actual consumption should be checked 
against this regularly. On account of the varying calorific 
value of difierent fuels, it is far better to refer to heat 
units per unit generated than to pounds of coal. Mr. 
Samuel Insull, of the Commonwealth Edison Company, 
of Chicago, has stated that when the daily records from the 
Chicago stations show a heat consumption exceeding 
20,000 British thermal units per unit generated he begins 
to inquire as to what has gone wrong. In a modern power 
station with a daily load factor of 40 per cent. to 50 per 
cent. this figure of 20,000 B.Th.U. per unit generated is 
probably a good lead. 


Such an expression allows the 











EXPERIMENTS indicating a corrosive action of calcium 
chloride on steel in concrete are described in a recent report 


mortar gauged with plain water and- with a 4 per cent. 
solution of calcium chloride, showed at the end of two 
years that the corrosive effect of the salt was very marked. 
Plain wire mesh imbedded in 1:3 mortar was attacked 
the most, being completely eaten through in places. 
Galvanised metal was attacked seriously, although not 
as badly as plain mesh. Metal imbedded in 1:2 mortar 
was not so Wadly attacked as that imbedded in 1:3 
mortar.’ In all cases of metal, both plain and galvanised, 
imbedded in mortar, gauged with plain water, the rein- 
forcement was in excellent condition ; it was not rusted, 


the protection afforded by the Port- 

land eement. The rusting due to calcium chloride is 
ive, and becomes worse with age. Reinforcing | 
rods imbedded in 1:2:4 and 1:1}:3 concrete, made 











Assume that only 5 per cent. of the jet steam is used 
to do useful work and that the balance is returned to the 


with and without calcium chloride; also showed @ corrosion | 
due to cleium chloride, but to a somewhat lesser extent. | 





very much to the front 
to 
prevent the condensate absorbing air en route from the 
condenser to the boiler. The condensate as it leaves the | altogether | 
amount of air 
and shanis Se pesced Gsrough Sey er = 
& 
over a weir for measurement, and heated by means 

of special nozzles introducing exhaust steam below the 
heating tanks. It can be discharged either 

to the feed pump suction or, if some flexibility 
i i could di into a 


ement over the usual open hot- 
The eect toed water should be deaerated, and 
depends on'the quality of the water. 


As a turbine is designed for the most economical ou 
and other loads cannot receive the same paar Hi 






every endeavour to reproduce the specified steam con | 


of the United States Bureau of Standards. Plain and | 
galvanised wire mesh imbedded in slabs of river sand | 


The danger of deterioration which often, unfortunately, 
results in disaster is present in greater or less degree, not 
only in winding ropes, but in all classes and formations of 
ropes, as, for instance, in the case of those in use on aerial 
ropeways, in which the inaccessibility of the standing rop.s 


on renders of dressin, r'4 almost 
icapractioahle. jos Kida’ te sak ot corrosion is not 
al avoidable even in spite of the best of dressings, 


and it is obviously accentuated according to the use tv 
which the rope is put. 

It is true that the high standard of quality and con- 
struction of the wire ropes produceg by British manu- 
facturers has been a tee of their excellence of work- 
manship, and with the ordinary stranded rope which is 
composed wholly of round wires it has been found fairly 
possible to deal with the question of corrosion A the 
application of high-grade bey ag in dressing. the 
case of the locked-coil rope, however, in which extreme 
accuracy in the formation of the shaped wires is necessar, 
in order to ensure efficient locking, the same remedy has 

It will be of interest to users of such ropes, therefore, to 
learn that, as was briefly announced in our issue of Jun: 
4th, George Cradock and Co., Limited, of Wakefield, 
original introducers and manufacturers of the “ Lang’. 
Patent Lay Rope,’ i 


* have, after much experimental aici 
research work, now introduced what is claimed to be an 
effective safeguard i deterioration caused by 
corrosive action in ropes of the locked-coil type. The 
new process, it is explained, enables the firm to pro 
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duce a locked-coil rope in which each separate: wire 
| comprising the construction is coated during manu- 
| facture with a heavy layer of metallie covering, which, it is 
stated, provides the rope as a whole, after it has been 
| spun, with the required. protection without interfering 
| with the accuracy of section or correct locking. The 
| process is being introduced by the firm under the name of 
| Cradock’s “Silverlock”’ locked-coil rope. The rope is 
| said to be extremely flexible and can be varied in con- 
| struction to suit the many different working conditions. 
An outside view of a portion of the rope and three alter- 
native methods of construction are shown in the accom- 
| panying engravings. 








| 
'The Organisation of Payment by 
| Results. 


At the seventh lecture of the course arranged by the 
| Institute of Industrial Administration, given at the 
Central Hall, Westminster, on Thursday, June 17th, 1920, 
| the subject dealt with was the routine of job records and 
their application. The lecturer, Mr. J. E. Powell, discussed 
first the notification of the job rate te the worker, and 
pointed out that the method adopted could considerably 
influence the efficiency of the -work of the rate-fixing 
| department. There were two main considerations :— 
(1) The fixing of correct job rates, and (2) the notification 
of job rates to workers immediately jobs had’ been com- 
menced. These two objects, dependent upon the methods 
followed, were not always easy of attainment. 

Where methods of production were laid down before 
manufacture had been commenced, it was possible in 
many cases to estimate job rates in advance, more easily 
so on light than on heavy work. In such cases the question 
of ensuring correct job rates was more easily dealt with, the 
checking of the rates being possible before manufacture had 
actually been commenced, and no delay being entailed in 
giving job rates to the workers.. There were many cases, 
however, where methods of production were not pre- 
determined, and it was in such instances that the difficulty 
referred to would be met. Under these circumstances, it 
was quite common for the decision as to methods of 
manufacture to be progressive—the methods to be used 
and the extent of operations being fixed as manufacture 
was proceeded with. The fixing of rates, therefore, under 
these conditions, could not be done in acivance, nor, in 
fact, until after the work had definitely been started. 
This fact necessitated immediate attention in estimating 
job rates, and it was a common experience that accuracy 
of job rates became but a second consideration to that of 
getting the rate to the worker quickly. To ensure this 
result, the practice of some firms was to have all rates 
fixed on the shop floor, giving the rates to the workers 
without confirmation of any kind as to accuracy, clerical 
or technical. 

With this practice, in theory at any rate, B eon sn 
was possible, but much Ly sym on the individual fixing 
the rates as to whether, in securing promptness in this 
respect, more important matters were lost sight of. One 
of the inevitable results of this method was inconsistency 
of job rates, out of which arose the gravest of the com- 
plaints made by workers. The‘great difficulty lay in 
effectively supervising the work of rate-fixing. Experience 
went to show that some confirmation was necessary 
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before job rates were given to workers ; that by so con- 
firming them, not only could mistakes be rectified—-whether 


the suggested job rates were too high or too low—but | 


promptitude could be more effectively secured and records 


more accurately and efficiently kept. The importance of 


the latter consideration had been referred to in previous 
lectures. Examples were given as to the many directions 
in which records, by being badly made, could cause trouble. 

To make the control possible necessitated: an office 
near the workshops, to which notifications, in the shape 
of counterfoils or duplicates of job tickets could be sent. 
These notifications, by being linked up with the respec- 
tive estimates and general records, would enable atten- 
tion to be given to jobs started with a minimum of delay, 
and enable the two main considerations previously men- 
tioned to be obtained. Because specialisation could be 
carried out to a further extent under this arrangement 


would become more mobile and more efficient. 
records themselves, by being more reliable, would be of 
more immediate value for purposes of estimating for sales 
transact’ ons, 








A Small Bench Surface Grinder. 


Tue handy little grinding machine, by Alfred Herbert, 
Limited, of Coventry, shown in the accompanying en- 
gravings, whilst originally designed for grinding cutting 


| the pilot deemed it advisable to postpone the launch and 


ALFRED HERBERT, LIMITED, COVENTRY, ENGINEERS 





total weight of the machine is about 2101b. It will thus | seating about 500 persons 
t, this | compartments on the same deck, sleeping accommodation 


be easily appreciated that though very compac 
little grinder is built for heavy and durable workshop use. | 


| 








The Cunard Liner Tyrrhenia. 





Tue t.s.s. Tyrrhenia was to have been launched on 
Tuesday, May 18th, and a big company had: collected | 
to wish her good luck, but the weather was unkind and | 


wait for more clement weather. She was; however, 


| successfully put into the water on June 10th. She is the 


| Atlantic in 154 days in July, 1839. She was engined by 
| Robert Napier on the Clyde. 


| That was in 1846. By 1850 Napier had built and engin 
| for the’ Cunard Company ten other ships. All of them 


first Cunard vessel to be Jaunched from the Dalmuir yard 


than would otherwise be possible, the rate-fixing staff | Since it. waa. taken, over. by Wm. Beardmore and Co, 
—_ gow the firm with the Cunard Company will therefore be of 
| interest. 


Limited, and a few notes concerning the early rolations of 


| 


The Transatlantic vessel, the British Queen, crossed the 
Immediately after that | 
event Mr. Samuel Cunard placed a contract. for four ships, 
the Britannia, Acadia, Caledonia, and Columbia, to be | 
built on the Clyde, and to be engined by Robert: Napier. | 


| were wooden ships. The Cunard Company placed orders | 


| Persia, Scotia, and China, in 1855 and 1861. 


tools, especially sets of Coventry dies held in a die-grinding | 
fixture, as shown in the first view, has asphere of usefulness | 


by no means limited to this particular operation. | 1t has 
been found, for instance, an extremely useful adjunct to 
the fitter for grinding the sides of keys, dispensing with 
seraping operations, and so on. With the table fitted 


with a pair of small index centres, much useful work can | 
be accomplished, ora small quick -acting vice may be fitted, | 
see the second vew. Itis a machine for the small odd jobs | 
which so often cause waiting and loss of time. The vertical | 


movement of the table is effected by a hand wheel and 
screw, longitudinal movement being made by a hand wheel 
operating a pinion and rack. The grinding wheel spindle 
has a eross movement over the work, operated by the 
hand wheel near the top of the column clearly visible in 
the engrav ngs. The table slides and gear are all sub- 


stantial and accurate, with proper adjustment for wear. | 
The table always covers its guides at both ends and the | 


usual stops are fitted. The tee slot for holding bolts is 
accurately planed. The spindle runs in dust-proof ball 
journal. bearings, which are enclosed in a sleeve. The 
sleeve slides horizontally, carrying the grinding wheel and 
belt pulley with it, and can be immediately and firmly 
locked at any position against sliding. The pulley is 
double flanged, and the countershaft pulley is of sufficient 
width to take the belt on the whole transverse movement. 
The wheel is efficiently guarded by a pressed steel cover 
attached to a flange on the sleeve. The hand wheels may 
look out of proportion, but they are made o7 a fully con- 
venient size, irrespective of the smallness of the machine. 
The countershaft runs in a single hanger adapted for fixing 
either to a wall or to a pillar at the back of the machine 
or, to the usual overhead supports. It has ball journal 
bearings for both shaft and loose pulleys. 

Some of the leading particulars of the machine are as 
follows :—Table travel, 10in.; grinding wheel movement 
across table, 3%in.; vertical movement of table, 7hin.; 
greatest distance from under edge of 6in. grinding wheel to 
surface of table, 6$in.; size of table top, 18in. long and 
5in. wide ; tee’slot on table, ’*/,,in wide’; belt, 2in. wide ; 
bench space area, 25in. by 30in.; wheel nose, jin. diameter. 
The grinding wheel which the makers recommend for 
general use is a Norton 60k, 6in. diameter, }in. wide. The 








| moulded, 70ft.; depth moulded to ‘‘C”’ deck, 42ft. Qin. 





for its first three iron ships with the Napier firm, the | 
The ships | 
brought great renown both to the Cunard Company and | 
to Mr. Napier. About that time Mr. Rigby; son-in-law | 
of Mr. Napier, induced Mr. Beardmore, .Sir William’s | 
father, to join-him at Parkhead, where first of a]l armour | 
plate and then ship and boiler plates were manufactured | 
with success. Subseyuently Sir William became head of | 
the Parkhead Forge, and 1900 saw the purchase. of: the | 
business of R. Napier and Sons. 
The keels of the Cameronia and Tyrrhenia, sister ships, | 
the former being for the Anchor Line, were laid on March | 
7th and June 2nd of last year. Since then almost 16,000 
tons of steel have been worked into their structures. The | 
Tyrrhenia has a cruiser stern, straight stem, one funnel 
and two pole masts. On her designed load draught of 29ft. | 
it is estimated that she will be capable of carrying about | 
11,000 tons of deadweight all told. The principal dimen- | 
sions of the vessel, which is of about 17,000 ‘tons gross, | 
are as follows :—Length overall, 578ft. 6in. ; length on 
L.W.L., 572ft. 6in.; length B.P., 550ft.; breadth 


There are seven decks in all, namely; boat deck, A, B, C, 
D, E, and F decks, and the depth from the keel to the 
boat deck is 67ft. 9in. On A deck, immediately under 
the boat deck, are arranged the first-class public rooms 
consisting of lounge, smoking room, writing room, verandah 
café and gymnasium. These rooms are situated prac- 
tically in the midship portion of the vessel, and a little 
further aft are placed the second-class lounge and second- 
class smoking*tooms. On B and C decks, accommodation 
is provided for about 265 first-class and 370 second-class 
passengers in two and four berth state rooms. A general 
room and @ ladies” room for third-class passengers are also 
provided on C deck, port side. On D deck, amidships, 
are placed the first and second-class dining saloons, with 
galleys, pantries, &¢c., between them. The first-class 
saloon is capable of seating about 220 persons, and the 
second-class saloon about 300 persons at one time. At 
the forward and after ends of D deck, sleeping aecommo- 
dation is provided for third-class passengers in two, four, 
and six berth cabins, and at the after end another general 
room and a smoking room for third-class passengers are 
provided. On E deck, practically amidships, are placed 
two large dining rooms for third-class passengers capable of 





| by 
| deck machinery for steam-driven machinery. The 
| steering gear, cargo winches, and the windlass are all of 
| the electro-hydraulic type, and should, therefore, be much 


| incorporated in_ each 


SURFACE GRINDING MACHINE 


% we 
ey 


at one time, and in four other 


is arranged for third-class rs in two, four, and 
six berth cabins, the total sleeping accommodation for that 
class being for about 1,150 persons. 

A feature which, it is thought, will be much appreciated 
passengers is the substitution of electro-hydraulic 


less noisy than if they were driven by steam. 

The vessel is sub-divided so as to ensure that she would 
float with any two compartments flooded, and special 
fireproof bulkheads. are arranged to prevent the spread. of 
fire in case of a conflagration breaking out on board. She 
will be equipped in the most up-to-date manner as regards 
cooking ments, sani accommodation, ventila- 
tion, heating, hospitals, wireless telegraphy, and boat and 
life-saving appliances, and the comfort of the officers and 
crew has been specially considered. 

The machinery, which has been supplied by the builders, 
consists of two sets of Brown-Curtis turbines, each set 
comprising one high-pressure, one intermediate-pressure, 
and one low-pressure turbine, and having astern turbines 
intermediate and low-pressure 
casing. The turbines drive the propeller shafts through 
helical gearing of the double reduction type. Steam will 
be supplied by three double-ended and three single-ended 
boilers, the former being 22ft. 6in. long, and the latter 
1lft. 6in. long, the diameter of all boilers being 17ft. 6in, 
Howden’s forced draught and superheaters of the smoke 
tube type are fitted to the boilers, which are designed to 
burn oil fuel. The machinery is designed to develop 
13,500 shaft horse-power, and it is estimated that the 
vessel will maintain a speed on service of about 17 knots 
in moderate weather. 

The vessel, which was designed by the Cunard technical 
staff, of which Mr. Leonard Peskett is the naval architect, 


is being built. under special survey and classed 100 Al- 


at Lloyd’s. She is also constructed to comply in all 
respects. with. the British and American. authorities’ 
regulations as a enger vessel, and to the full standard 
of the International Convention for the Safety of Life at 
Sea, 








EROSION OF GUNS. 


The opportunity of studying the salient features of a 
large number of experiments on erosion—instead of 
following the more usual practice of an intensive study 
of a small number of experiments—was taken advantage 
of to some extent during the war, but, according to a 
paper by Mr. H. E. Wheeler, of Chicago. no new facts 
were developed. Cracking of the surface of the bore, 
due to the formaiion of a hard layer of metal of low ductility, 
is the most serious form of erosion. ‘The enlargement of 
these cracks and the consequent roughening of the bore 
is one of the principal factors.determining the life of guns 
of large calibre: Steel that’ will’ resist this penetration 
must be of such composition as to resist the formation of 
the solid-solution’ phase—chromium, &c.—and at the 
same time must be as little penetrable as possible by the 
gases. Tests made by the Ordnance Department of the 
United States Army showed that-even:after a few rounds 
there is a noticeable hardening of the surface. The 
formation follows the driving-side of the iands preferen- 
tially, and eventually affects the entire land and groove, 
and even the powder chamber: The formation on the 
bearing surface of the lands extends much further down 
the bore ‘than on any other part of the circumference. 
Owing to its low ductility, it at once develops a network 
of fine hair cracks which make a characteristic pattern, 
the largest, cracks being parallel with or perpendicular to 
the axis of the bore. 
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CAMERA FOR USE IN FLOODED MINES 
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A Submarine Camera. 





BErore the retreat from the Lens district the Germans 
not only flooded the coal mines, but laid booby traps in 
them, with the result that when operations were begun 
for the recovery of the mines, a number of serious acci- 
dents occurred, which greatly retarded reconstruction. 
The French Government, in order to avoid as far as 
possible a repetition of these accidents, decided to use a 
submarine camera for taking photographs under water, 
to ascertain where the lining of the mine shafts had been 
punctured, and to ensure that everything was safe before 
sending divers down. Siebe, Gorman and Co., Limited, 
of London, were commissioned to make the apparatus, 
of which we give an illustration above. The apparatus 
measures over all 3ft. 4in. by 3ft. 4in. by 4ft. 9m. high, 
and weighs about 15} ewt. It consists of three main 
gun-metal castings, bolted together. The upper and lower 
castings are each formed with four water-tight chambers, 
each of which contains a mercury vapour lamp giving 
3000 candle-power, or 24,000 candle-power altogether. 
The middle casting comprises four chambers which con- 
tain the lamp resistances, and four smaller chambers, 
which contain the cameras. A eable junction box and 
four lifting eyes are fitted on top of the upper chamber. 
The lamps are of the quartz or silica type, and were 
supplied by the Westinghouse Cooper Hewitt Co., Limited. 
The mercury vapour is contained in a quartz vessel having 
an overall length of about 9in. The lamps operate in 
parallel on a direct current supply of 200 volts at a current 
consumption of 3$ ampéres. As the candle-power of each 
lamp is 3000, the efficiency is in the neighbourhood of 
+ watt per candle-power. The light from the lamps is 
extremely actinic, and the photographie effect, it is 
claimed, is equal to that of other lamps using a very much 
higher current. The lamps have been made as simple 
as possible, so as to avoid all unnecessary complications, 
the tilting to start their action being effected by means 
of special levers, actuated by rods on the outside of the 
box. These rods and the leads to the lamps pass through 
stuffing-boxes. The cameras are of a special box type, 
and are fitted with “ behind lens” shutters which are 
electrically controlled. A very wide angle lens is em- 
ployed. 











| field for research :—(1) Iron and steel, (2) cotton, (3) 
silk, (4) laundries, (§) boots and shoes. 
Since the formation of the Board twenty investigations 
in all have been sanctioned ; of these, four have been com- 
pleted and the results published ; two and part of a third 
have been abandoned for reasons explained in the report ; 
| nine are now proceeding ; and six have not yet started. 
| For these investigations it has been the practice of the 
| Board to invite the assistance’ of representatives of 
employers and workmen, known as panel members, who 
are invited to serve as members of the Board and Com- 
mittees thereof whenever questions affecting their par- 
ticular industries are under consideration. 





INVESTIGATIONS IN PROGREssS. 


Iron and Steel Industry.—Shortly after the appointment. 
of the Board in July, 1918, it was suggested by the Home 
Office that the first investigation undertaken by the Board 
should be concerned with the iron and steel industry, 
Acting on this suggestion, the Board decided to approach 
the industry with the proposal that a general inquiry into 
fatigue and the human side of efficiency should be pro- 
eeeded with at once, and in accordance with their usual 
practice, they invited certain of the trade associations 
concerned to nominate representatives to join the Board as 
panel members for the purpose of this inquiry. 

The first part of this investigation is now complete, and 
a full report dealing with ‘‘ Fatigue and Efficiency in the 
Tron and Steel Industry” is under consideration. The 
effects on fatigue and production in the principal processes 
of the twelve and eight-hour shifts are compared, and 
attention is drawn to many matters whereby a reduction 
of fatigue and an increase in human efficiency may prob- 
ably be secured. Issue of the report is deferred pending 
the statistical examination of sickness and mortality 
records of workers in the industry, kept by the Iron and 
Steel Trades Confederation. 

In July, 1919, the second part of the investigation dealing 
with fatigue in individuals was abandoned in the continued 
absence of any known reliable test of fatigue. Efforts, 
however, are still being made to discover such a test, and 
if these are successtul it is proposed to revive this part of 
the investigation at a later date. 

Cotton Industry.— Amongst the suggestions received from 
the Home Office special emphasis was laid on the import- 
ance of carrying out an investigation into the cotton 











Industrial Fatigue. 





THE Research Board was appointed in July, 1918, by the 
Medical Research Committee—now the Medical: Research | 
Council—and the Department of Scientific and Industrial 
Research jointly with the following terms of reference :+- 
“ To consider and investigate the relations of the hours of 
labour and of other conditions of employment, including 
methods of work, to the production of fatigue, having 
regard both to industrial efficiency and to the preservation 
of health among the workers,”’ has now published its first 
annual report to March 3lst, 1920, on industrial fatigue. 
On seeking the opinion of the Home Office on the point, 
the Board was advised: that the industries specified in the 
following list appeared to afford a particularly favourable | 


industry. The chief reasons for this selection was the 
importance of the trade as the largest textile industry. 
The investigation is based principally on current observa- 
tions in the actual weaving sheds. Automatic “ pick 
recorders ”’ have been affixed to a large number of looms 
which, by arrangement with the employers concerned, 


| will be run on uniform material during the whole course of 


the experiment—about one year. Hourly readings of 
these recorders are taken, from which it is hoped eventually 
to trace the course of fatigue and to discover the point 
at which it begins. At the same time, the relation between 
certain conditions—such as heat, noise, and humidity— 
and fatigue, as measured by output, is being investigated, 
and time study of the weaving process is being made. 
Boot and Shoe Industry.—This trade is recognised by 
employers and employed as an aruduous one, and the 
weekly standard of 524 hours, already worked by mutual 





agreement practically throughout the trade, is much 
below the maximum fixed by the Factory Act for women 
and young persons, namely, 60. The investigation was 
entrusted to Professor T, Loveday. The variety of pro. 
cesses in the industry and the lack of uniformity in the 
finished article make the study of output particularly 
difficult, and it has therefore been found necessary to 
turn to other indices of fatigue. Several employers have 
been induced to make periodical returns to the Board 0; 
sickness and lost time, from which it is hoped that valuable 
information may be obtained. Pending the collection of 
these returns, special attention has been directed to th. 
effect of ventilation, and especially the relation between 
ventilation and sickness, and a preliminary report on this 
subject is now before Committee “ D.” A second pro. 
liminary report has been made on the effects of allowing to 
every one of certain operatives in a press-room a rest of 
twenty minutes in each hour by the introduction of , 
system of short shifts. A noticeable increase of production 
followed immediately on the introduction of this method, 
but in order to judge of its permanent value it was neces. 
sary to ascertain the results attained after, say, six months’ 
trial. Unfortunately, the factory in question has now 
changed hands and the experiment has been abandoned, 
but an attempt is being made to gain access to the records 
up to the latest possible date. A further line of research 
proposed by Professor Loveday is the study of posture, 
&c., which may ey be undertaken in co-operation 
with the Research Association for the industry. 

Silk Industry.—Th’s investigation was allotted to Mr. 
P. M. Elton, HLM. Inspector of Factories, and its super. 
vision entrusted to the Textile Committee, as reconsti- 
tuted with the aerrorset members. The methods 
of investigation are — y similar to those adopted in 
the case of cotton, but are on a smaller scale and are 
modified in some degree according to the special conditions 
of the industry, in particular, the extensive variety in the 
products turned out. Particular attention is being pai 
to illumination, which, in view of the fineness and dark 
colour of much of the material, may be an important factor 
influencing output. 

Laundry Industry.—The short time during which this 
inquiry has been ” eta has been chiefly occupied 
by Miss Mey Smith, the Investigator, in a preliminary 
survey of the industry with the object of ascertaining the 
most promising methods of research, and in gaining first. 
hand experience by working personally in a laundry for 
several weeks. 

Time and Motion Study.—The results of the inquiry 
into the methods adopted at the Derwent Foundry Com- 
pany, an account of which is given in Report No. 3, 
appeared to the Board to be so significant that they 
resolved to start an investigation having for its object the 
experimental introduction of motion study methods into 
an industrial establishment, combined with a careful 
measurement of the results. For such a research the first 
step necessary was obviously to secure the good will of 
some employer, and after some unsuccessful attempts the 
Board were fortunate enough to obtain the permission 
of James Pascall and Sons, Limited, confectionery manu- 
facturers, of Blackfriars-road, S.E. 1, to make use of their 
two factories for the pu . The processes selected by 
the Investigator, Mr. Eric Farmer, for experiment are 
% dipping ”_4.e., dipping almonds into melted sugar— 
and “ bottling,” both of which are manual and depend 
entirely upon human effort. A long time must neces- 
sarily elapse before the success of the method can be 
definitely gauged. Supplementary to the main investiga- 
tion, a small inquiry is being made by Mr. H. de Haviland 
into a system of time study, instituted during the war by a 
firm of engineers. 

Vocational Selection.—A large and appropriate field has 
been secured for this research, which has been divided into 
three parts. Part I. will be conducted chiefly at the 
Middlesex Trade School at Chiswick in co-operation with 
the Director, Mr. H. Tagg, B.Sc., who is keenly interested 
in the work. For Part II. arrangements have been made 
through Mr. H. de Haviland—who is a member of the 
Essex Education Committee—for access to all the prin- 
cipal technical schools in that county attended by about 
1500 boys, and, if it is thought desirable to make use of an 
industrial establishment, it is hoped that the help of one 
or more employers may be obtained. Part III. is now being 
conducted in a secondary school in Cambridge. The 
investigation has not yet progressed far enough to admit 
of a report being submitted. 

The Board is also undertaking certain statistical 
investigations in regard to sickness, lost time, accidents, 
&c. Investigations approved but not yet begun relate to 
Post Office work, the causation of accidents, a physio- 
logical test for fatigue, optimum conditions of heavy work, 
and the pottery industry. 

Reports published and in preparation by the Board 
include :— 

No. 1.—The Influence of Hours of Work and of Ventila- 
tion on Output in Tin-plate Manufacture, by H. M. 
Vernon, “ 

No. 2.—The Output of Women Workers in relation to 
Hours of Work in Shell Making, by Ethel E. Osborne, 
M 


Se. 

No. 3.—A Study of Improved Methods in an Ironfoundry, 
by C. 8S. Myers, M.D., Sc.D., F.R.S. . 

No. 4.—The Incidence of Industrial Accidents upon 
Individuals, with special reference to Multiple Accidents, 
by Major Greenwood and Hilda M. Woods. 

No. 5.—-Efficiency and Fatigue in the Iron and Steel 
Industry, by H. M. Vernon, M.D. 

No. 6.—The Speed of Adaptation to Altered Hours of 
Work, by H. M. Vernon, M.D. 

No. 7.—Individual Differences in the Cotton Industry, 
by S. Wyatt, M.Sc. f : 

The last three reports are in course of preparation. 
The following papers are based on work done for the 
Board :— 

A Performance Test under Industrial Conditions, by 
S. Wyatt, M:Sc., and H.C. Weston, British Journal of 
Psycholoyy, Vol. X., Part. 4. : 

Fluctuations in Mental Efficiency, by B, Muscio, M.A. 
Ibid, Vol. X., Part 4 
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Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Iron and Steel Position. 


Prepictions of a slump in the iron and steel 
market are again“in circulation. The signs of the times 
support the conclusion that we have very nearly touched 
the topmost point in the general inflation of prices. But 
there are also indications pointing in an exactly opposite 
direction. In the presence of contrary conditions buyers 
can only exercise their own judgment in weighing up the 
pros and cons and continue a cautious policy. This they 
are doing, and they would seem to bo well advised in 
exercising restraint. A most important circumstance 
pointing in favour of a coming decline is the undoubted 
falling off in the export demand. Another considerable 
event is the outbreak of Belgian competition in rolled iron 
on this market. Against these deterrents, however, is the 
factor of the recent great increase of 25 per cent. in Mid- 
land ironworkers’ wages, such wages advances being almost 
invariably followed by a declared advance in selling prices. 
Another influence which is firming the market is the 
anticipated early increase in railway freights to level up 
for the further impost of over half a million a week to make 
up the guaranteed earnings of the railways. This week, 
indeed, some buyers in Birmingham reported that they 
have already been advised that new contracts for pig can 
only be accepted subject to any railway rates advances 
which may occur. Consumers and merchants alike are 
continuing carefully to guard against overstocking. 
Prices are too high to warrant speculation, and, moreover, 
they are anxious to watch the effect of the relaxation of 
demand upon the market before committing themselves 
ferward on any substantial scale. That demand is being 
curtailed in face of present utterly inordinate selling rates 
is increasingly apparent. As long as demand outruns supply 
it is a simple matter to keep up prices. But when there 
comes an end to this sellers must look out. Reduced toa 
sentence, there is no faith in the stability of present 
prices, though it is thought that they may hold for a time. 
In the steel trade, too, an improvement of the balance of 
supply and demand is enabling consumers to adopt a more 
independent attitude, and any attempts to readjust 
quotations on a higher level are now being met by a 
cancellation of orders and a refusal to reopen negotiations. 
At the same time as the foregoing holds good it is only 
fair to say that many firms consider the predictions of the 
slump premature, in view ially of the continued very 
satisfactory state of order ks. Finisned ironmakers 
almost to a man have at present abundant contracts 
ahead, and some of them prefer to regard the present lull 
as ‘“‘ temporary and seasonal’’ only. Copper. has lost 
further ground. The quotation for standard copper has 
declined 30 per cent. since the early part of the year. Still. 
it remains well above the figure at which it was selling 
twelve months ayo. Others of the non-ferrous metals 
besides copper continue also rapidly to decline. 


Pig Iron Still Soaring. 


The most remarkable feature of the iron market 
this week is that, notwithstanding the general conviction 
that trade is on the down level, the smelters are still 
pushing up rates. Derbyshire furnace owners are asking 
a further advance of 7s. 6d. to 10s. a ton, making 12s. 6d. 
to 15s. in a fortnight, and Northampton makers are asking 
an advance of 5s. per ton, The rise is not goneral and has 
taken consumers a good deal by surprise. The rise in the 
barometer is mostly being engineered by furnace owners 
who have sold their output well ahead for the present. 
More commonly prices remain stationary. The shortage 
of supply is such that consumers are still very much in 
the hands of sellers, and on ’Change in Birmingham it was 
reported that customers where the iron must be had are 
preferring to pay the advance rather than run any risk. 
Buyers in many instances are working on a small margin, 
and with transport still precarious interrupted production 
is frequently threatened. The principal trouble in regard 
to pig iron is unquestionably deficient production, numer- 
ous furnaces being unable to continue in full blast owing 
to the continued shortage of coal and coke supplies. The 
advance brings Derbyshire grey forge iron up to 245s. per 
ton; No. 4 foundry, 250s.: No. 3, 252s. 6d.: No. 2, 
257s. 6d.; No. 1, 262s. 6d. These prices are not the maxi- 
mum, for in at least one case on the market No. 3 Derby- 
shire foundry delivered Birmingham.is quoted as high as 
2658. The Staffordshire makers announce their intention 
to increase prices following the Midland example, but 
so fer no advance has actually been declared. ie pig 
iron is very scarce all round and higher prices tor this mate- 
rial are being predicted. To-day’s quotation was 265s. 
per ton. 


Bar and Strip Iron Trade and Belgian Competition 


It would seem to favour high prices that British 
finished ironmasters at present have the market very 
much to themselves, Serious Belgian competition 
threatens, but continental producers generally are not 
getting the output to enable them to enter the inter: 
national field on more than a very restricted scale. As 
to America, these competitors, of course, are not sending 
over anything worth mentioning outside steel semis and 
a few finished products. The Belgians are threatening 
to unload on the British market bar iron at £5 per ton 
below native prices, and so far all proffered arrangements 
with Belgium to prevent the attempting of the threatened 
invasion. seem to have failed. Our Charleroi competitors 
are said on Birmingham Exchange this week to have 
definitely made up their minds that the present exorbitant 
prices are bad for the immediate future of the world’s 
export trade. Their desire, if possible, therefore, is to break 
down the existing scale of prices. Staffordshire bar makers 
are satisfactorily booked for the immediate future, and 
are protected in the matter of market fluctuations. Mer- 
chant bars stand officially at the £30 10s. basis, but selling 
prices in some instances are £2 more. Marked bars remain 
at £33 10s, Strip iron is in active request, and the basis 





price of £32 is 40s. under the actual selling price of some 
of the mills, Small rounds, squares, and flate fetch 
£34 10s. to £35—three-cighths basis—with the usual 
extras for smaller sizes. With improved shipping facilities 
the export trade in galvanised sheets has been gradually 
restored, and again~exceeds the home trade, absorbing 
practically nine-tenths of the output. Corrugated sheets 
of 24 gauge range from £54 to £56, the former representing 
the price for good district orders. 


Fabulous Prices for Puddled Iron. 


Fabulous prices are again quoted this week for 
puddled iron. As my letters have shown for a number of 
weeks past, actual selling rates have been much in advance 
of the Association basis. This week prices have jumped 
to £24. Puddled iron is now 300 per cent. dearer than best 
Staffordshire rolled iron commanded in the first halt-of 
1914, a fact which makes one wonder, indeed, what has 
happened to the world’s iron markets. Illustrative of the 
remarkable times in which we live, a few days ago I was 
assured by an iron broker that he has still undelivered con- 
tracts on his books for puddled iron entered into eighteen 
months ago at £12 10s. per ton. To complete the delivery 
of an order which he took at that date from a manufactured 
iron firm would to-day place him out of pocket £800 per 
100 tons. Naturally, he hesitates to incur this personal 
expenditure. Yet it is a hard fact that the firm to whom 
he is in debt to deliver refuses to do a pennyworth of fresh 
business with him until the undelivered 100 tons of puddled 
bars reaches its works. 


Future of the Steel Trade. 


Commitments already entered into cover a con- 
siderable proportion of .the. next few months’ supply of 
steel. so far as it ean be foréseen. Mills that are able to 
undertake reasonably early deliveries can command good 
prices. Notwithstanding this the inference to be drawn 
from increasing variations in prices is that the refusal to 
place orders beyond the end of the year is having its effect. 
Angles in some cases are quoted at £24, in others £26. 
Mild steel hoops and strip have a wide range of from £33 
to £36 10s. Merchants rt quotations for steel bars 
at prices a few pounds below the list figures, and in some 
cases the steel works are rather keen upon securing specifi- 
cations. There is a fixed idea that prices will be easier in the 
autumn, although in view of the great demand for steel 
no actual lack of orders is anticipated fora considerable time 
tocome. Billets are quoted at £25 to £26, whilst American 
biliets can be bought between £23 10s. and £25. Sheet 
bars are £26 to £27, and mild steel rounds and squares— 
fin. to 3in.—-sell at £32 to 434. It is reported in Birming- 
ham this week that some large contracts have been entered 
into for semi-finished steel within the past few days with 
leading stee! works. Makers, it is said, have been disposed 
to encourage large contracts, and in some cases working 
arrangements have been arrived at to include any possible 
fall in prices and enabling the buyer to secure any conse- 
quent advantage. Steel buyers are still watching with 
interest the dispersal of the huge unused stocks of war 
material which were accumulated hy our Army in France 
and elsewhere, and its effect upon the market is variously 
estimated. We are promised 10,000 tons of steel weekly 
from this source in the near future. 


English versus Continental Wire Rods. 


English steel wire tods are obtainable at £35. 
Recently some offers of German and Belgian rods were 
made at £36 to £38 f.o.b. Antwerp, figures at which busi- 
ness could not be done, but the curious anomaly exists 
that while German rods cost more than English, the 
German drawn wire is sold cheaper in this country than 
the English wire. 


French Tool Steel. 


It is announced this week that the manufacture 
of high-speed stecl and engineers’ tools is receivinz much 
more attention than formerly from our French com- 
petitors. French tool steel has lately been offered to Bir- 
mingham houses at 2s. 1ld. per pound, against 3s. 2d. 
quoted by Sheffield. It is stated that analysis showed the 
sample supplied to be equal to the ordinary high-speed steel 
made in this country. 


Steel Scrap. 


Steel serap is a little easier here owing, it is sug- 
gested, to the stoppage of Sheffield steel works through 
the recent enginemen’s strike, the steel works being very 
large consumers of scrap. 


Engineering Trades. 


For the present there continues a good deal of 
work in hand in the Birmingham engineering trades. 
Some branches have contracts which will last a long time, 
a much longer time, indoed, than masters care to reflect. 
unless production can be speeded up. But in other impor- 
tant departments the margin of work is steadily growing 
smaller. Machinists are working full time. Some few of 
them are even running night shifts. Thisis because pro- 
duction has become unbalanced, however, and not on 
account of any great rush of new business. The present 
tendency, indeed, in this branch is to defer buying. The 
Staffordshire foundries not only have an abundance of 
British orders at date, but are receiving substant al 
inquiries from France and Belgium, particularly for heavy 
mill machinery required for the ironworks. Engineers 
generally would gladly welcome a considerable fall in iron 
and steel prices, especially in respect of the necessity for 
maintaining the export trade. Many firms, indeed, are 
just now not making any attempt at concealing their 
opinion that unless costs of production do fall—and not 
in respect of costs of material only—short time is inevit- 
ably in front of us. This makes master engineers take an 
increasingly serious view this week of the new claim by 
the operatives of the engineering and foundry trades of 
the kinedom for an additional sixpence an hour on time 
rates, with a pen ame i in piece rates. Next 


ncrease 
weok’s the Industrial Court on the men’s 
claim peewntinna with anxiety. 


Dr. Macnamara’s appeal 





Payment by Results in the Foundries. 


An important advance has been made towards 
the substitution of payment by results for the time rates 
which now obtain in most of the 2400 or more ironfoundries 
up and down the country. The general trade unions, of 
course, gave their assent to the change some time ago, 
and negotiations have been. in progress with the craft 
unions since the settlement of the moulders’ strike. These 
have now resulted, it is understood, in Birmingham in a 
provisional agreement between the executives of the 
Engineering and National Employers’ Federations and 
the unions for the introduction of payment by results. 
Subject to ratification by the general body of the members, 
it will be put into operation as speedily as possible. The 
concession of time and a-half for overtime working and 
night shifts is a part of the bargain. Payment by results 
is already in vogue, of course, in a few of the ironfoundries, 


and the Midland district has some good examples of its 
successful working, 


Ex-Service Men in Industry. 


Birmingham employers will try to respond to 
to find increased employment 
for ex-Service men still without, jobs. At the same time the 
Government announces that “in placing Government 
contracts preference will in future be given to firms upon 
the King’s roll.” Already there are 707 such firms in the 
Birmingham and West Midland centre. The total unem- 
ployed ex-Service men are computed at 17,000 up and down 
the country. Among this labour no doubt there will be a 
certain number who are unemployable, but the total is 
singularly large for a time which finds industry all round 
erying out for more hands. Probably the explanation is 
that the chief demand is for hands with at least a modicum 
of skill, and the majority of the 17,000 are unskilled. The 
whole of the unemployed can only be absorbed into industry 
if the.craft unions andthe employers accept the invitation 
which has been given by the Ministry of Labour—if, that 
is, they confer among themselves with the determination 
that ways and means of re-settling these men shall be 
found “ under conditions that shall not be inequitable to 
any of the parties concerned.” The Birmingham area is 
now. training 1131 disabled men; it has a waiting list of 
only 40, and. the number of disabled men unemployed 
reaches only 324, against 8400 for whom employment has 
been already found. The Birmingham statistics, however, 
must not be taken as accurately reflecting the state of 
things all over the country, for this district has a dis- 
tinctly good record. . 


Manufacturing Coal Trade. 


Fuel scarcity is still a trouble at the Staffordshire 
mills and forges, and it is hoped that the opportunity to 
obtain coal supplies from South Weles will be taken. It 
is pointed out, however, that Welsh coal is not specially 
suitable for some kinds of production in ironworks. Con- 
siderable difficulty still arises as the result of railway 
congestion, though the pressure is being relieved. 


Cc 0 Hi, ’ Di : 

At the Keresley Colliery of the Warwickshire 
Coal Company, Limited,{a dispute is in progress over the 
price paid for some heading work. The men had a certain 
price fixed for this, but the employers, thinking it too high, 
gave fourteen days’ notice of reduction. This the men 
resented, and on the expiration of the notice ceased work. 
The officials of the Warwickshire Miners’ Association have 
now decided to submit the matter to arbitration, the 
arbitrator to be Sir Walter Lawrence, Chairman of the 
Warwickshire Joint Board of Coalowners and Workmen 
under the Minimum Wage Act. No arrangement has been 
come to for a resumption of work pending the arbitration. 





LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron,. Steel, and Metals. 


Tue markets for iron and steel do not show any 
sign here of a coming slump, although there were mutter- 
ngs of an approaching storm to be heard by keen listeners. 

ether it will arrive before the end of the present year 
is now a question which is more often debated than it 
was; and this indicates that apprehension is more preva- 
lent. The extraordinary scarcity of material is now 
keeping prices up to a very high level, and this market 
seems to be stronger in Lancashire than in some other 
districts. For two or three weeks there has been a notice- 
able change in the shipping markets, and now it is reported 
from some districts that the demand for the home market 
is lessening; although this cannot yet be said to have 
occurred in the Lancashire district. 


Metals. 


The metal markets have been very weak, with 
the possible exception of tin, and it would be very difficult 
to say whether this rather extraordinary downward 
movement is yetat anend. There is still a superabundancé 
of copper in the world, and the impulse to greater pro- 
duction which was caused by the war is having its effect 
now that the purely war demand has practically ceased. 
Copper is almost as indestructible as gold, the slow wearing 
away of the metal being the only loss, except where copper 
is used for making sulphate. Hence the quantity of copper 
in the world now is much greater than it has ever been, 
and the only way to reduce the excess is to stop new pro- 
duction. is process is, of course, now going on, for the 
price at which raw copper is quoted, practically a pre-war 
price, is not a paying price except in the most favourably 
situated districts. The question of adjusting the manu- 
factured copper prices to the standard market is now 
occupying attention. One notices a reduction of £3 per 
ton on copper sheets as against more than £10 reduction 
in stan but perhaps this is only a ae. Many 
of our readers will remember when the difference between 
standard.and sheet copper prices was £12, or at the outside 
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£15 per ton; it is now, as we write, £76 per ton. The 
costs of manufacture are, some say, three times what they 
were ; we should be inclined to say twice to two and a-half 
times ; but take it at three times, and then the difference 
should not exceed’ £45 per ton; that is, copper sheets 
ought’ now to be selling at £127 to £130 per ton. The 
market seems to have given up the expectation of a speedy 
revival -in copper prices; and perhaps the process of 
rehabilitating the market will be slow, but the position 
just now is none the less unnatural. The revival in the 
silver market may yet have an effect upon tin if it should 
last long enough. Silver recovered 5d. per ounce of the 
fall in the course of two days, and this fact cannot be 
without influence on the prices at which China will be 
willing to sell her stocks of tin. The comparative scarcity 
of Straits metal on our market has led to the establish- 
ment of a curious premium, and as much as £20 per ton 
over the price of standard has been paid to secure Straits. 
More Dutch metal reached London last week, and this has 
had a disquieting effect on the market. The American 
demand, long expected, does not appear to materialise, 
but the main thing to do at the moment is to watch the 
course of silver and the exchanges of the -silver-using 
countries. If the recent improvement is maintained tin 
cannot well go much lower. The price of lead was nearly 
£30 per ton last week, and this is the lowest price for 
a very long time. In fact, we have to go back to last 
October to find corresponding market conditions. The fall 
has taken-place in spite of the fact that the world supply 
of lead is very much lessened, and the world’s stocks are 
given on good authority as only about 75,000 tons against 
350,000 in the beginning of last year. The British Govern- 
ment stock at the end of May was 23,338 tons. Spelter 
has also been a weak market, and it is noticeable that 
Belgium is increasing her make rather rapidly. 
Pig Iron. 

The market here for pig iron is not much different, 
although almost everybody is now coming round to the 
belief that we are witnessing the top prices. There is still 
a great deal of irregularity, and the prices quoted here 
range from £13 5s. to £14 7s. 6d. delivered for common 
No. 3. Scotch is at about £14 5s. where it can be bought 
direct ; but when it is bought through a merchant on 
merchant terms more has to be paid. One hears of as 
much as £15, but this is probably an extreme price. 
There seems to be no improvement yet in the supply ; 
and, of course, nothing comes from Cleveland makers. 
These have all they can do to satisfy very partially their 
nearer customers, and the Scottish demand, even although 
they have decided, according to report, to stop all the 
export business. This self-denying ordinance is prohably 
in view of official compulsion, if they should go on shipping 
when the home trade was starving. Hematite. is scarce, 
but not so scarce as foundry iron. 


Finished Materials. 


The market is very firm for finished iron and steel, 
and extreme prices are still being paid; but there is a 
rumour that the demand for ship-plates may soon he 
lessening; and if this comes true there may soon be a 
better supply of sectional steel, and»perhaps in the end 
some competition for orders. Prices might then come 
down quickly and become more in accordance with the 
actual costs of production. 


Scrap. 


The market for scrap is rather quiet this week, 
but there is no definite change in prices. Some dealers ask 
£12 per ton for textile machinery cast scrap, but it may 
possiby be bought at £11 15s., while good ordinary 
machinery scrap is quoted at £11 5s. This latter price is 
also all that is offered for heavy wrought scrap, although 
it is rumoured that some consumers in Lancashire are 
prepared to pay more. Steel scrap is perhaps a little 
easier, but dealers still quote about £10 12s. 6d. on trucks 
for the heavy melting sorts. 


Barrow-In-Furness, Thursday. 
Hematite. 


There are no new features to record this: week 
in the general conditions ruling in the hematite pig iron 
trade, except that prices are rather higher. The call for 
iron is exceptionally full, and while makers are well off 
for orders users are anxious to get still heavier deliveries 
of metal. This is the ease on both local and general home 
account, to which business has been restricted for some 
time past, for there is no margin of iron available for 
export purposes. Taking the whole of the district there 
are twenty-eight furnaces in active operation, a total that 
does not quite reach the best of war time briskness at the 
works. For charcoal blast iron there is a steady call. 
The output of this metal is of necessity not great, and 
it is soon snapped up. Prices are a shade higher with 
parcels of mixed numbers of Bessemer iron at £15 per ton, 
and special brands are at £16 to £16 10s. per ton. 


Iron Ore. 


There is activity at all the hematite iron ore 
mines in the district, but the output is not sufficient to 
cover the whole of the requirements of users and very little 
ore is leaving the district. There have been no shipments 
of ore from Barrow for a very long time. Prices are steady, 
with native qualities at 52s, 6d. to 56s. per ton net at 
mines. Spanish ores are at 57s. 6d. per ton delivered to 
West Coast works, and regular supplies are arriving. 


Steel. 


In the steel trade there is a busy state of affairs 
both at Workington and Barrow. Railroad materia] con- 
tinues to occupy attention in some of the departments, 
and semi-finished steel is being rolled in large tonnages 
for local and general home consumption. The foundries 
are busy on general and shipbuilding castings. Rails 
are in steady request at the higher price of £24 5s. to £25 5s. 
per ton, and light rails are at £26 10s. to £27 5s. per.ton. 
Billets are steady at £28 per ton, and ship-plates are up 
to £25 1(s., with boiler-plates at £31 per ton. 








Shipbuilding and Engineering, 

In most of the departments there is activity, 
and this is likely to be the case for some time to come, the 
work in hand including nger and cargo steamers and 
oil tankers, the latter being a most‘ important part of 
Messrs. Vickers’ programme. The reconditioning of the 
Isle of Man steamer Manxman is well in hand, and she is 
to be ready to take up the service in July under her new 
flag, that of the Isle of Man Steam Packet Co., Limited. 
Up to the outbreak of the war she was the crack boat of 
the Midland Railway Company’s service between Heysham 
and Douglas. 


Fuel. 


The demand for steam coal is brisk at 43s. per 
ton delivered for Durham, Northumberland, Lancashire, 
or Yorkshire sorts. House coal is at 42s. 6d. to 57s. 6d. 

ton delivered. For coke there is a heavy demand, and 
ast Coast qualities are at 72s. 6d. per ton delivered. 


Price List. 


ig iron: Mixed numbers, £15 net; special 
brands, £16 to £16 10s. Steel: Heavy rails, £24 5s. to 
£25 5s.; light rails, £26 10s. to £27 5s.; billets, £28; 
ship-plates, £25 10s.; boiler-plates, £31. Fuel: Steam 
coal, 43s. delivered; house eoal, 42s:.6d. to 57s. 6d. 
delivered ; East Coast coke, 72s. 6d. delivered. Iron 
ore: Native sorts, 52s. 6d. to 56s. delivered; Spanish 
or North African ores, 57s. 6d. delivered. 





SHEFFIELD. 
(From our own Correspondent.) 
The Telephone Service. 


THERE are more tempers spoilt in Sheffield by 
the inefficiency of the telephone system than by any other 
single cause. It is, of course, quite likely that other 
industrial centres have had a similar experience, but the 
trouble seems to have been em i here. | Quite a 
long time ago now the leading manufacturers made strong 
representations in London with a view to the installation 
of the automatic system, and when I last referred to the 
matter in this.column there appeared to be fair prospects 
of their wishes materialising. Lately, however, hopes 
fell to a heavy discount, with the result that last Friday 
a strong deputation from the Chamber of Commerce, the 
Cutlers’ Company and the City Council waited on the 
Postmaster-General. The spokesmen included Mr. Arthur 
Balfour—Dannamora Steel Works—who assured Mr. 
Illingworth that it was only because of the ns Ht 
that an automatic exchange would be provided that there 
had not been an even greater outcry against the existing 
system. The Postmaster-General, replying to. the deputa- 
tion, said the position in regard to telephones had altered 
considerably in the last twelve months. A new automatic 
system was being installed in one of the big London areas, 
and was expected to yield great improvements. Every- 
thing at present pointed to success, and if that were really 
attained he thought they would be able to proceed on 
similar lines at Sheffield.. The building, howeyer, would 
take about a couple of years to erect. The deputation 
returned to Sheffield with the clear impression, that the 
installation of an automatic system of telephony in the 
city would only be a question of a short time. But, 
whatever happens, things could not be very much worse 
than they are, for at present a ten minutes’ wrestle with 
the "phone means that five minutes must be spent in 
getting switched on to the required number and the 
remainder of the time in trying to ascertain why you have 
been cut off. k 


The Iron Shortage. 

To gauge accurately the trade situation in this 
district seems to become increasingly difficult, though it 
ought not to be. For reasons which one is almost tired of 
reiterating, oversea buyers are becoming more inclined 
than ever to hold off the market in the belief that a serious 
break in prices is imminent. With little hesitancy, one 
may say they are mistaken. Before anything like a break 
comes, values will reach an all-round higher level, and he 
who waits will have to pay more. Many foreign 
and home consumers also—would place big orders even 
now if they could be given firm quotations; but most 
manufacturers feel much too uncertain about the future 
for that, and consequently business is withheld wherever 
possible. In this case, history—which is usually credited 
with repeating itselfi—is not of the slightest assistance. 
During the Franco-Prussian War prices ‘of iron and steel 
rose to nothing like the present level, and the bottom fell 
completely out of the market soon after the conclusion of 
peace, bringing disaster upon many merchant houses, 
especially on the North-East Coast. To-day, nearly two 
years after the alleged cessation of hostilities, the markets 
are harder than ever, and still rising. The prophets tell 
me that iron may be several pounds more a ton yet. 
The other day, whilst in London, I met one of the North- 
East Coast. ironmasters, and had an opportunity of 
chatting with him on the much-debated possibility of an 
iron famine. He controls some of the most important iron 
and steel works in the country. Regarding a point raised 
in my letter last week, he was of opinion that the present; 
shortage of pig iron was partly due to the greater rapidity 
with which steel. furnaces have . erected in. recent 
years, though chiefly to the serious falling off in the rate 
of production at the ore mines. He was most concerned, 
however, about our failing resources of ironstone, and when 
I suggested that geologists had indicated illimitable iron 
ore resources in the Midlands, he replied: “‘ Yes; but, of 
what grade is the ore ? If it be material that will require 
the expenditure of a considerable amount of time and 
money in its special treatment—as I believe it. to be— 
it is not going to do us as much good as. may appear at 
first blush.”, In, support. of that opinion,..I have heard 
it contended here that it is cheaper, in normal times, to 
buy the. costly ores of Sweden; say, than. to. utilise some 
of the native supplies by means of special treatment... A 





question one often hears asked is why, if pig iron is so 
scarce—as it is—does the Government permit ship- 
ments of it to: certain: foreign countries ? But, then, in 
these days many things are done of which no adequate 
explanation is forthcoming. 


General Conditions. 


As will have been already gathered, general con- 
ditions are on the whole unchanged, ., Although some good 
oversea orders have been secured, particularly for India, 
railway steel has not been nearly so active of late as had 
been expected. With the destruction-of hundreds of miles 
of tracks in the various war areas, and with the universal 
neglect of renewals of metals and rolling stock for the last 
five years, the industry seemed justified in anticipating an 
immediate and prolonged boom. It has not, however, 
so far developed, there is now a pretty general 
feeling that some of the 





ing home systems are about to 
re-enter the market with important business. The industry 
is exceedingly well organised and equipped to absorb a 
larger volume of orders, and activity in tramway material 
is also looked for. Steel plates and sheets are still almost 
unprocurable, and strip, used for so many manufactures, 
is‘about as scarce. The supply of light castings is very 
restricted. The shortage ‘in all. these things is reflecting 
itself in the engineering shops, where work is held up and 
men even thrown tem ily idle, because of it. The 
rolling mills are running ‘at full capacity, but even so are 
unable to cope with the demands. Overseas orders for 
light tools are as clamant as ever, the requirements cover- 
ing very wide markets, from the Continent to South 
America, and from Pireus to Tokio and Pekin. The 
Colonies and India, too are good buyers, though manu- 
facturers here are considerably perturbed at the attitude 
of Australia ing imports. The Commonwealth is 
feeling its industrial feet now: Gold digging and sheep 
farming no longer absorb its attention, to the exclusion 
of anything else. The old feeling of dependence on the 
home and other countries for steel manufactures is de- 
finitely passmg. When I paid a visit to Australia House a 
few months ago some of the officials there explained to me 
the developments taking place in the Commonwealth 
in the matter of iron and steel production, with the aim of 
ultimately making the country sclf-contained, and even 
an exporter of such things: A Sydney man, over here on 
a buying ee was after cutlery—told me the 
other day that the Commonwealth had forbidden the 
importation of steel rails, and I hear that Lysaghts’ 
Australian works receive a kind of bounty on all manu- 
factures of theirs produced from Australian steel. Of 
course, we shall have to congratulate the Colonies on their 
splendid spirit of development, and push out into other 
markets. We shall not suffer in the long run. There has 
been rather increased activity at the crucible furnaces. 


Sheffield the Second. 


As mentioned in one of my previous letters, the 
directors of John Brown and Co., Limited, the builders of 
the great battle-cruiser Hood, are developing the com- 
pany’s property in Scunthorpe, North Lincolnshire, on an 
important scale, much of the foundry and other work 
having been transferred from the big Sheffield establish- 
ment to Scunthorpe, which, with Frodingham, promises 
to become a second Sheffield. These changes, of course, 
give Brown’s just the opportunity they needed for develop- 
ing in other directions at their main Atlas Works, where 
so much ground has been absorbed and covored in that 
further extensions are difficult. One of the problems of 
the North Lincolnshire staff, however, is how to attract 
a sufficiency of the right kind of skilled men. When that 
has been satisfactorily solved, the rest will be comparatively 
easy, for at Brown’s Trent Ironworks—where, by the way, 
I remember seeing not very long ago @ fine beam engine 
which, like those that have been recently described: and 
illustrated in Taz Ewotnrer, must be fifty or sixty years 
old—there is an abundance of ironstone, coke ovens are 
practically on the , and plenty of coal is within easy 
reach. It is said t the new iron ore deposits in the 
Midlands will have to be mined for, but in North Lincoin- 
shire the ore lies on the surface, and one sees miles of 
walls built up of ironstone. But I am diverging from the 
subject of Brown’s developments in that district. With 
the obvious object of attracting the right: type of worker 
to Seunthorpe, the company is building there a number of 
houses of a distinctly superior kind, being of the bungalow 
type, constructed of ‘concrete slabs and built with careful 
regard to domestic convenience and labour saving, each 
house having attached to it a good garden allotment. The 
firm, in conjunction with several other large firms in the 
North Lincolnshire district, is, in addition, developing a 
eonsiderable estate there on garden city lines. A circular 
I have received from Brown’s on the subject observes : 
“A number of houses is being erected, mostly of 
brick, and all the resources of modern town-planning are 
being: utilised to provide a healthy and picturesque 
residential quarter, equipped with ample open spaces 
and amenities associated with country rather than indus- 
trial life.” If this is really to become a new Sheffield, it 
is destined to be a formidable, competitor with us for the 
best class of skilled labour, for the arrangements here for 
the workers’ houses are distinctly not commendable. I 
could, indeed, say a good deal more than that. Efforts, 
however, are being made to improve matters, and I hear 
that Vickers—always to the fore—are planning house 
building for some of their Sheffield employees. Speaking 
of new buildings, I noticed the other day in passing 
through Darnall that Davy Brothers, the well-known 
engineers and hydraulic press builders, have got in the 
foundations of their new large works there. 


Shares for Employees. 


John Brown’s:annual re’ issued since last 

I wrote, provides for the payment on the ordinary shares 
of a dividend of 124 per cent., less tax, for the sixth year 
in succession, but the profits on the working of the com- 
pany for the twelve months to March 31st bear the marks 
of the Yorkshire colliery, railway and moulders’ strikes, 
for they are £468,703, compared with £552,189, the net 
— being £378,808, against £467,171, a drop of £88,363. 
‘© maintain the rate of dividend, nothing is on this ocea- 
sion placed to reserve, against £100,000 last year, and 
£178,928 is carried forward against £192,307 brought in. 
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The directors state that their shipyards are now well 
employed on mercantile work, but the greatest point in 
the report is the reference to the delivery to the ‘Admiralty 
of H.M.8. Hood, and the fact that the company was 
congratulated by the Government on the manner in which 
the — vessel had been produced and on the satisfactory 
results of her trials. Another interesting report is 
that by the directors of Edgar Allen and Co., Limited, of 
Tinsley, who propose to increase the capital to £800,000 
by the creation of 100,000 new £1 ordinary shares, 20,000 
of which are to be offered to employees at 30s. each—the 
shares are quoted at about 36s.—and the balance of 80,000 
issued at the directors’ discretion. At the same time it 
is proposed, in view of the increased income tax demands, 
to pay the 5 per cent. on the preference shares free of tax. 
The ordinary shareholders receive 15 per cent for the year. 


—— 
NORTH OF ENGLAND. 
(From our own Correspondent.) 


Land Reclamation Scheme. 


Wrrx characteristic enterprise, and having in 
mind the growing importance of Teesside as an industrial 
area, and the ibility of the establishment of further 
industries on the banks of what is now one of the finest 
waterways in the kingdom, the Tees Conservancy Com- 
missioners recently presented a Bill in Parliament asking 
for power to reclaim a vast area of land on the Durham 
side of the river. The Bill came as an unopposed measure 
before a Committee last week, and was ordered to be 
reported to the House of Commons. It is interesting 
to note that the whole of the land already reclaimed 
on both banks of the river Tees has been disposed of. 
The various clauses of the new Bill empower the Com- 
missioners to reclaim, by the erection of a high water 
training wall, and filling in by slag and other manu- 
facturing refuse, the foreshore on the Durham side of the 
river. The scheme includes substantially the whole of the 
area between Port Clarence and the Fifth Buoy Light- 
house, containing about 1875 acres. The land, when 
reclaimed, will be used for the erection of shipbuilding 
yards, steel works, blast-furnaces, and rolling mills, 
chemical works, &c. The Bill further empowers the 
Commissioners to widen and deepen the river for the 
purposo of accommodating the large liners which now 
regularly frequent the river. Power is also taken to 
cancel the existing unexercised borrowing powers, and to 
take a new power to raise the requisite amount of capital 
by the issue of mortgages and debenture stock to be 
repaid within sixty years from the passing of the Bill. 


New Blast-Furnace on Tees-side. 


Among the recent developments at Dorman, 
Long and Co.’s Redcar works is the construction of a 
new blast-furnace which includes many improvements 
on the older type now in operation there. furnace 
was completed some little time ago, and is now awaiting 
material to enable it to be put into blast. It is hoped very 
shortly to have it in use. Equipped with Cowper stoves 
and a high-power turbine blower, the new furnace is 
expected to have an output one and a-half times as great 
as those previously built. It is estimated that it will 
roduce about 1200 ions of iron per week. When the 
urnace is started it will at first be utilised to smelt 
Cleveland ironstone. but later will be put on to basic iron, 
and it is intended that the product of the furnace shall be 
used for steel making. One of the old furnaces which 
were in existence when the firm took over the works has 
been demolished, and is to.be replaced by another of the 
new type. 


Cleveland Iron Trade. 


There is no material change in the position of 
the Cleveland pig iron trade. The stringency in regard 
to supplies of pig iron is entirely unrelieved. Forcign 
eonsumers are so badly off that in many cases they are 
prepared to pay far above market quotations to get 
supplies. But that is a hopeless proposition in Cleveland, 
for the embargo on foreign sales still continues, and the 
makers are loyally observing this 


should appreciably improve, especially as the holidays 
are approaching, when consumption falls off, but at the 
moment supplies are so scarce that some of the toundries 
are reported to be working short time. There is, it appears, 
some hope of relief in this direction, as a new furnace at 
Redcar is now ready and will be lighted up as soon as 
sufficient material has been accumulated. The removal 
of the coastwise subsidies on shipping at the end of this 
month is not expected. to affect the pig iron shipments 
which have not generally benefited by the subsidy. 
Freights, moreover, are falling, so that the cost of transport 
by sea to Scotland is now little more than half by rail, 
and where iron is so urgently needed consumers are glad 
to get delivery regardless of an extra cost of a few shillings 

r ton. Cleveland iron is stili relatively the cheapest iron 
in the country, the standard No. 3 G.M.B. and all the 
lower qualities being quoted 217s. 6d. per ton, and No. 1 
at 230s. There are no export quotations. ; 


Hematite Pig Iron. 


East Coast hematite pig iron is now almost as 
scarce as Cleveland iron. There are tempting offers from 
abroad, but placing the needs of the home trade first, 
makers find themselves with practically no surplus for 
shipment, and are turning down many inquiries.: The 
price has not yet been increased, but is very firm at 
260s. per ton for: mixed numbers, and 262s. 6d. for No. 1. 


Iron-making Materials. 


Heavy deliveries of foreign ore are still coming 
to hand, and if the output of native ores were on a com- 
mensurate scale ironmasters would be much more happily 
situated. But best Rubio ore at 59s. per ton, which is 
the present c.i.f. price, isa costly proposition, and as con- 
sumers have no desire to keep capital idle by accumulating 
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to hold off the market at the moment. coke supply, 
though not abundant, a; to be sufficient to meet the 
needs of the furnaces in blast, and it is only when the 
question of lighting up further furnaces is raised that 
serious difficulties arise. There is, in fact, too little margin 
to permit of any freedom. Prices, though firm, are un- 
changed. 


Manufactured Iron and Steel. 


Some disconcerting influences are beginning to 
pe ponent in the gg rept iron and steel 
le. Foremost amongst t are reported cancellation 
of shipbuilding orders, growing American and Belgian 
competition, and the refusal of foreign customers to pay 
prices that are named. That rates have. reached 
levels is the prevailing opinion, and a downward movement 
would cause little or no s i At the moment manu- 
facturers are more or less indifferent to the lull in the 
market, as they have excellent order books, but never- 
theless they regard the outlook with some misgiving. 
The shortage of wagons still holds up deliveries. The 
following are the minimum home quotations :—Ship, 
bridge, and tank plates, £23 10s.; boiler. plates, £30 ; 
angles and joists, 4-ton lot minimum, £23; channels and 
flats, £23 58.; tees, £24; rounds and squares, £25 10s., 
all with the usual extras; heavy steel rails, £23; fish- 
plates, £28; soft steel billets, £25 10s.; hard billets, 
£26 10s.; common iron bars, £30; iron angles, £30 15s. ; 
_ — £31 10s.; galvanised sheets, £34; black sheets, 


The Coal Trade. 


_. The Northern coal trade has undergone no 
material change on the week, thé situation remaining about 
as awkward as it could well be. The allocated quantities 
for next month are not yet issued, and are not likely to 
be known until the end of the month, so that the position 
will grow worse as the present month draws to a close. 
There is no present indication of any concessions being 
granted, which means that some of the pits are already 
losing time, and may be followed by others, as it is impos- 
sible to clear the output by rail. For one reason the classes 
of coal are not suitable for the inland trade, and therefore 
are not very saleable, while for e the demand is 


unlimited. It is unnecessary to point out that dissatis- | q 


faction is growing, and many of those chiefly interested 
predict a breakdown of the whole scheme, though in the 
interim much harm and considerable losses will have been 
occasioned. There is no easing off in the enquiries from 
abroad, but nothing can be done with them in this district, 
though the larger exporting firms are actively engaged in 
arranging for further supplies of Australian and American 
coals for dispatch to Europe, and several large contracts 
are in process of completion, in addition to the 
bookings already placed and reforted. Coke is in active 
demand, and up to 160s. has been obtained for oddments 
of patent oven coke. Gas coke is scarce at top figures. 
The following are the principal market quotations :— 
Northumberlands: Best Blyth steams, 140s.; second 
Blyth steams, 130s.; unscreened, 120s. to 130s. ; best 
smalls, 120s. to 130s.; second smalls, 110s. to 120s. ; 
best sereened households, 140s.. Durhams: Best gas, 
115s. to 120s. ; second gas, 110s. to 120s. ;, Wear special 
gas, 170s. ; coking, 115s. to 120s. ; bunkers, 75s. to 80s. for 
the usual brands; foundry coke, nominal: gas coke, 
165s. to 170s. 





SCOTLAND. 
(From our own Correspondent.) 


Business Unsettled. 


Waite there is still the same activity at the 
various works and factories, the feeling in the various 
markets is far from Stockholders are lessening 
demands except where there is a certainty of a ready sale, 
being actuated by the impression that an ing off in 
rices is imminent, and consequently they do not wish to 
be left with material on hand that would represent a loss. 
Exporters, too, are keeping their orders down to the 
utmost limits. The existing high prices may be partly 
responsible, but there is also the feeling that delayed 
delivery may mean easier prices. The financial uncer- 
tainty, too, is rather a disturbing element, and the attitude 
of labour is not too reassuring. 


Pig Iron. 


There is a distinct shortage of all grades of 
Scotch pig iron, and there is no apparent hope of an 
improvement in the meantime. At present smelters 
cannot do more than supply the home consumer, and the 
export trade is still practically a dead letter. Steel works 
are being kept short of hematite, and consumers of 
foundry qualities are finding great difficulty in obtaining 
sufficient supplies. Hematite remains round about £15 
per ton home delivery. Foundry No. 1 is £16 10s., and 
No. 3 £16 per ton f.o.b, Glasgow. 


Finished Iron and Steel. 


There has been little real change in the Scotch 
iron and steel trades during the past week. In some cases 
it is easier to obtain certain sectional matenal, and favour- 
able specifications for plates.and shapes are more readily 
accepted, Steel rails are in very keen demand. Steel 
sheets are very firm, and order books in most instances 
aré well filled up to the end of the year. There are reports 
of second-hand sales of considerable quantities and aiso 
of large offerings going the round. The most recent 
advance in bar iron has had little effect on the pressure 
at the mills. All the works are receiving constant requests 
for material of all kinds. Some good consignments of 
American iron and steel bars have come over recently, 
and the local market could easily absorb much larger 
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Coal. 


The chief feature in the Scotch coal trade during 
the past week was the effect created by the announcement 
that shipments of duff material from Scotland were to be 
discontinued. Exports suffered a severe shock, as quite a 
large turnover was being done in this material. and it was 
almost meg decided to take steps to have the 
order either wit) wn or modified. At the time of 
writing it was thought that efforts to obtain relief would be 
successful. In other directions business has been much the 
same as usual, with demands considerably in excess of 
outputs. Consumers in some instances are getting better 











top | supplies, and wherever possible are putting down stocks. 


The aggregate shipments from Scottish ports during the 
past week amounted to 155,514 tons, compared with 
132,985 in the preceding week, and 176,015 tons in the 
same week of last year. Owing to the lack of business, 
export prices are nominal and without change :—F.o.b. 
Glasgow : Ell coal, Allied 78s: to’80s., neutral 87s. to 90s. ; 
splint, Allied 70s. to 90s., neutral 85s. to 100s.; steam, 
Allied 71s., neutral 83s. F.o.b. Methil or Burntisland : 
Screened navigation, Allied 72s. 6d. to 74s. 6d., neutral 
100s. to 105s.; unscreened navigation, Allied 70s. to 
72s. 6d., neutral 95s. to 100s. ; first-class steams, Allied 
70s., neutral 110s.;  third-class steams, Allied 66s., 
neutral 100s. F.o.b. Leith: Best steams, Allied 68s. 6d., 
neutral 105s. ; secondary steams, Allied 67s. 6d., neutral 
100s. ; screened bunker, Allied 73s. 6d., neutral 101s. 6d. ; 
unscreened bunker, Allied 72s. 6d., neutral 99s. 





WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 


Coal and Finance. 


The Coal Controller’s statement concerning the 
financial side of the industry for the three months ended 
March 31st last has been issued, but it is to be feared 
that very erroneous impressions are entertained in many 
uarters as to the exact position, not the least important 
being that held by the miners that the profits are so sub- 
stantial that they provide fair game for a further attack 
upon them for inc w The trouble probably 
is due in no little degree to the way in which the statistical 
details are set forth. Government Departments never did 
eater for the general public when it comes to really 
explaining matters. It would not be so bad if the accounts 
were presented in the form of an ordinary balance-sheet. 
The proceeds are given as £96,260,541, equal to 34s. 6. 91d. 

ton on coal disposable commercially, while a credit 
ce is given of £14,377,702, equivalent to 5s. 1.97d. 
per ton. The conclusion has been jumped at in many 
directions that this represented profit, but there has to be 
deducted from this credit balance provision for deprecia- 
tion, interest on debentures, and other loans, capital 
adjustment under the Finance Acts, and the profits to 
which the owners are entitled under the Coal Mines 
Emergency Act. By the time allowance for these items 
has been made, and the loss is accounted for in respect 
of coals for boiler and house use for miners, viz., over 6} 
million tons for the three months in question, it is doubtful 
whether there is any profit left. The probability is that 
the profit on the coal exported just about balances the 
losses entailed on the home consumption. Only four of 
the coalfields in the country showed a profit, viz., South 
Wales, Northumberland, Durham, and Yorkshire. All 
the others showed deficits. 


Coal Exports. 

There has been no variation during the past wee k 
in the regulations governing the export of coals. The 
Coal Exporters’ Association, it will be recalled, protested 
very strongly, recently, against the vexatious and unwork- 
able arrangements in force for the shipment of the coal 
that is available for export, and the secretary of the 
District Coal and Coke Supplies Committee has replied 
that the committee is most anxious to carry out the new 

ts in the best way possible and with the least 
dislocation to the trade. Exporters are assured that their 
interests will be safeguarded so far as possible under the 
special circumstances. The future, however, is regarded 
with a very considerable amount of anxiety. The present 
arrangements have been put forward as the first step 
towards de-control, but they do not give any such im- 
pression. The staff of the Coal Mines’ Department at 
Cardiii is increasing, instead of decreasing, as was expected 
under decentralisation. It is to be feared that there is a 
very wide difference between the meaning of de-control 
as understood by those in the trade and by those who are 
engaged in a Government Department, and, furthermore, 
the new Ministry of Mines Bill does not by any means allay 
misgivings. All who have to do with the export side of the 
industry would welcome the abolition of the Coal Mines 
Department’s local branch and all the formalities that 
are necessary there, the belief being fully entertained that 
the results achieved by this department could be just as 
well, if not better, achieved through the agency of the 
District Coal and Coke Supplies Committee, which is 
responsible for the local: regulations: So far the new 
scheme which the committee has under consideration for 
simplifying matters for coalowners and exporters has not 
yet been issued. This is a system of permits to export 
so much coal as collieries are entitled to.ship (the deserip- 
tion “ coupon system” appears to be objected to as too 
reminiscent of war rationing), and the proposal, it is 
understood, is that colliery companies will be able to go 
ahead with the quantities allocated to them for export 
over a period of a month. This arrangement will certainly 
reduce difficulties, for the reason that the proportionate 
quantities for a week or a fortnight are so small in the 
case of many collieries thet a respectable cargo cannot be 
made up in the period named. 
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Abolition of Piecework. 


; The annual conference of the South Wales 
Miners’ Federation, to which reference was made in my 
last letter, lasted pretty well the whole week. It is very 
evident, on reviewing the delikerations, that the ‘ hot- 
heads ” are out to make a return to normal conditions in 
the coal industry as nearly impossible as they can. The 
conference decided, among other things, to ballot the 
coalfield on the question of the abolition of piecework. 
Three months’ notice of the abolition of this system is to 
be tendered, but first of all the miners are to be ballotted 
in order to ascertain whether the workmen are prepared 
to adopt a strike policy in support of the proposal. The 
two chief classes of pieceworkers are the colliers and the 
timbermen, but it is doubtful whether half the workmen 
in the coaltield are engaged on piecework, and therefore 
they are practically at the mercy of those who are engaged 
on day rates. The abolition of piecework means the 
eiimination of the elements of skill and diligence, and is 
inimical to public weifare. ‘The stimulus to increase 
output is removed. On the question of hours of labour the 
conference decided that all classes of colliery workers, 
including surfacemen, should be subject to the operation 
of the Seven Hour Act, and it was further resolved that 
steps be taken to demand a six-hour shift for all con- 
tinuous shift workmen, the National Executive being 
invited to consider the matter with a view to approaching 
the Coal Controller to arrange ase. tlement. The Executive 
was also instructed to take steps to secure a fortnight’s 
holiday for the workmen with full pay. Various resolu- 
tions were also submitted regarding the payment. for 
small coals, the declaration that price lists made over ten 
years become null and void, &c., but these were 
ultimately deferred pending the decision of the ballot 
concerning the abolition of piecework. 


Steelworkers’ Wages. 

The result of the joint audit for the three months 
ended May 31st last in connection with the South Wales 
and Monmouthshire iron and steel workers’ sliding scale 
shows a substantial advance. The selling price of steel 
rails and steel tin bars gives an increase in the sliding 
scale of 32} per cent. as and from July Ist, 1920. This 
means that the men not in receipt of the Churchill award 
of Is. 3d..or Is, per shift will receive an advance from 
145} per cent. to 177}? per cent. above the standard, In 
the case of those covered by the Churchill award the scale 
will be advanced from 130} per cent. to 162} per cent, 


Tinplate Rates of Wages. 


When the Joint Industrial Council of the tin- 
plate industry meets at Swansea on the 29th inst., matters 
of primary importance will come up for discussion. Apart 
from demands made by tinhousemen, artisans, &e., the 
tin-plate millmen, who belong to the Iron and Steel 
Confederation and the Tin and Sheet Millmen’s Union, 
have submitted claims for tonnage rates to take the place 
of the list of 1874, which, with amendments, has been the 
basis of the millmen’s and tinhousemen’s wage rates for 
nearly half a century. The millmen of the two above- 
named organisations demand a new standard as follows :— 
A 50 per cent. advance on existing base rates; an addi- 
tional advance on base rates for working gauges from 26 
to 29 gauge inclusive ; a reduction in the working hours 
by 25 per cent. (viz., from eight hours’ to six hours’ shift), 
and a corresponding additional advance on base rates, 
and the adoption of a sliding scale for the general regula- 
tion of wages based upon the average ascertained net 
selling price of steel] tin bars, the scale fluctuations to work 
in uniformity with the steel trade scale. 


Spelter Works Closed. 


The strike of the employees at the Swansea 
Vale Spelter Works has now resulted in these works being 
temporarily closed. The management states t.at although 
the workmen have since withdrawn the demands which 
were the cause of the strike, the furnaces have been drawn 
out and work cannot be restarted until such time as the 
state of the spelter trade makes it possible for them to be 
relit. Even if the market warrants a resumption of work 
it will take over a month to get things into working order 
again. About 400 men are unemployed. Other spelter 
works in the district are, however, working. 


Current Business. 


Business in the export trade is still at a very low 
ebb, and although those engaged in the coal export trade 
are now becoming more resigned to conditions which 
enforce inactivity and remove all enterprise, still the 
conditions are very irksome and go very much against the 
grain. Everyone is in a helpless state, and many en- 
deavour to comfort themselves with the belief that before 
long an increased quantity of coal will have to be exported, 
otherwise collieries cannot be kept working. So far many 
undertakings have found difficulty in maintaining regu- 
larity of work, but no stoppages of any account have 
been reported. The Coal and Coke Supplies Committee 
is endeavouring to ease the situation by dealing with 
problems of output as they arise, because although 
collieries have all been allocated the quantities which they 
are to be allowed to export, the claims of particular 
undertakings are being reviewed, because it stands to 
reason that in certain cases the coals produced, bei 
unsuitable for home use, must be shipped, otherwise the 
pits must inevitably become idle. Very little new business 
is passing for export, as collieries have practically no coal 
to offer after meeting their contract obligations. The 
quantity of coals allocated for bunkers for vessels going to 
foreign destinations is not apparently any too great, 
because buyers have found the utmost difficulty in getting 
- supplies, as the collieries have arranged for all the coals 
which they have had allocated to them for this purpose 
for this week and next. On the other hand, buyers have 
been informed that if the particular steamer for which the 
bunkers are required is to do a coastwise trip, then they 
can supply the coals. Such a position seems somewhat 
ridiculous, and it is evident that ere long the regulations 
and quantities allocated for different purposes must be 
given more elasticity. Nominally, the price of coals for 


NZ | carbon, 2.60; combined carbon, 0.62; 





export remains un on the basis of 115s, for large 
and 92s. 6d. to 95s. for superior smalls. Patent fuel is a 
strong market, the export of this commodity not being so 
restricted. Makers have very little free fuel to offer, and 
the price is 130s. Coke is released in special cases for 
export, but the quantity is small and the price is about 
180s. Pitwood rules about 65s. 


Newport. 

The market is very dull and inanimate, as there is 
practically no free coal available for sale. The bulk of 
the Monmouthshire coals is allocated for home use, but 
colliery salesmen experience increasing difficulty in finding 
an outlet for the additional quantities set aside for inland 
consumption, as consumers are not able to accept sub- 
stantial deliveries owing to increasing stocks 


Swansea. 


Business in anthracite coals keeps on a raiher 
restricted scale, and the difficulty in the way of exporters 
obtaining anything like good-sized parcels of coals is --ery 
pronounced, The inland demand for supplies is fairly active. 
Tonnage to hand is far in excess of immediate require 
ments. : 








Latest News from the Provinces, 





SHEFFIELD. 
Iron, Steel and Coal. 


THERE are so far no official changes in the 
quotations of pig iron and steel, though most prices 
continue nominal, business being subject to more or less 
appreciable premiums in most cases. Steel alloys generally 
are very dear, particularly ferro-manganese, which is 
extremely scarce. Coke is much restricted in supply. 
Holders of scrap experience an excellent market. Heavy 
steel scrap is making here from £12 to £12 10s., heavy 
wrought iron about the same, | steel turnings 40s. 
less, heavy cast iron £11 10s. to £12, and light £9 10s. to 
£9 12s. There is a considerable amount of forward 
buying reported. Blast-furnace coke is 65s. 9d. on rail 
at ovens. Coal prices all unchanged. Best South York- 
shire steam hards are 33s. 2d. to 33s. 8d., best Derbyshire 
32s. 8d. to 33s. 2d., seconds and cobbles 31s. 8d. to 32s. 2d., 
nuts 31s, 2d. to 32s. 2d., washed smalls 28s. 8d. to 30s. 2d., 
best hard slacks 28s. 5d. to 28s. lld., seconds 27s. 11d. 
to 28s. 5d., soft nutty 27s. 8d. to 28s. 2d., peas 26s. 2d. 
to 26s. 8d., and small slacks 23s. 2d. to 24s. 2d. For 
house sorts, branch is 37s. 2d. to 37s. 8d., and best Silk- 
stone 33s. 8d. to 34s. 8d., all per ton at pit. 





WALES AND ADJOINING COUNTIES. 


Export Permits. 

The District Coal-and Coke Supplies Committee 
has now adopted a scheme for the application of a system 
of permits in connection with the export of coal. Collieries 
will be given permits for the export of the quantities 
allocated to them in so many lots, and these permits will be 
handed to shippers and submitted with pre-entries to the 
local representative of the Coal Controller for endorsement. 
The date of the introduction of the scheme is not an- 
nounced, but it is to come into operation almost imme- 
diately. 


Swansea Metal Exchange. 


Quiet conditions prevail in the tin-plate trade. 
Makers, however, are well booked up for next quarter. 
Quotations :—Block tin, £261 cash, £265 three months ; 
copper, £86 15s. cash, £89 15s. three months; Spanish 
1 £33 5s. cash, £34:-15s. three months ; spelter, £40 15s. 
cash, £42 10s. three months. 








SEMI-STEEL FOR ARTILLERY SHELLS. 





The term semi-steel has been given in America to ao 
cast iron having steel added so as greatly to increase its 
strength. This material has been used largely for 
machinery, and during the war it was used for shells in 
order to supplement the relatively small supply of steel. 
Owing to its comparative brittleness and co: nt 
greater fragmentation, it is more effective than steel when 
used against troops, while a steel shell is more effective 
than semi-steel when used against fortifications. The 
tensile strength of specimen bars was required by the 
Ordnance Department to be at least 32,000 per square inch. 
with hardness represented by an indentation of 4.6 mm. 
diameter on Brinell machines at 3000 kilos. Test speci- 


; mens, l1}in. square and 8in. long, must stand a drop test 


}in 
from a 251lb. tup falling not less than 18in. to cause 
rupture. The tensile strength ranged as high as 49,000 lb. 
A typical mixture consisted of 40 per cent. pig iron, 
35 per cent. remelt, and 25 per cent. steel. Its chemical 
analysis showed :—Silicon, 1.01 per eent.; sulphur, 
0.101; phosphorus, 0.080; manganese, 0.80; graphitic 
total carbon, 
3.22; silicon and total carbon, 4.23 per cent. When this 
last combination falls below 4.40 the semi-steel is difficult 
to melt and is sluggish in the moulds, so that slag and 
gases cannot escape freely, and defective castings result. 
Limestone and fluorspar are used as flux, and the steel is 
laid directly upon it, with the pig iron on top, the crevices 
being filled with remelt metal. More coke is used than for 

y iron, as the metal must come from the cupola at a 


gray ir 
very high temperature. 





As from July ee: will be only two classes on the 
passenger trains on railways. First-class carriages 
are gradually to be withdrawn, the express trains being 
dealt with last. 





CATALOGUES. 


E. R. anp F. Turner, Limited, I 
10,426, dealing with the “ Sirdar ” grindi 
Gattoways, Limited, Knott Mill Ironworks, Manchester.— 
Tilustrated catalogue dealing with “ uniflow”’ steam engines. 


Hiaes Bros. Dynamo Works, Summer Hill-street, Birming- 
ham.—Abridged list of alternating-current and direct-current 
motors, 

Rosey anv Co., Limited, Lincoln, and 91, Queen Victoria- 
street, E.C. 4.-Catalogue No, 283, dealing with locomotive and 
other types of boilers. 

TxE Barpwin Locomotive Works, Philadelphia, Pa., U.S.A- 
——Pamphlet No. F 2, 1920. Description and pictures of “‘ Test. 
ing Locomotives on Rollers.” 

Tue Batpwry Locomotive Works, Philadelphia, Pa., U.S.A. 
—Pamphlet giving a synopsis of standard specifications for 
materials applicable to locomotive construction. 

T. Cooke anp Sons, Limited, Buckingham Works, York.— 
Pamphlet dealing with p tic dispatch installations for the 
rapid transmission of letters, papers, coin, small goods, &c. 

Brown Brortuers, Limited, Great Eastern-street, E,C, 2.— 
Catalogue No. 158. Illustrated list of motor accessories, motor 
cycle accessories, tires, clothing, tools, &c. This book contains 
over 600 pages of matter and is fully illustrated. 

ARMSTRONGS AND Mar, Limited, Australia House, Strand, 
W.C. 2.—We have received from this firm an album produced 
in order to bring before the public the new name of the firm. 
The company was formed by the amalgamation of the engine 
works department of Sir W. G. Armstrong, Whitworth and Co., 
Limited, with A. and J. Main and Co., Limited. The album is 
profusely illustrated with reproductions of the firm’s products. 


H. J. Sxxrron anv Co., Limited, Royal London House, 
Finsbury-square, London, F.C, 2.—Cloth-bound handbook and 
catalogue of mild steel angles of various shapes and types, tees, 
bulb tees, channels, joists, zeds, bulb bars, column sections, 
copes, round bars, square bars, flats, hexagons, octagons, taper 
bars, spring steel, hollow stay-bolt iron, rivets, chequered plates, 
black sheets, galvanised corrugated sheets, tin-plates, special 
sections, &c. The volume also contains an extensive collection 
of useful data, as well as numerous tables. The informa- 
tion is given in English and French throughout. 


Atrrep Hersert, Limited, Coven ty.—Catalogue Sheet No. 
8. 403, dealing with the Hardinge wat gisters. Illustra- 
tions are given and also descriptions of the patrol clock and 
alert clock. Catalogue Sheet No. F.S.T. 105.—This sheet deals 
with rotary gear pumps and pump fittings. Catalogue Sheet 
No. F.S.T. 49.—Description and illustrations of the twich 
fluid gauge, of which . Herbert are the sole selling agents 
in this country. Catal Sheet No. F.S.T. 153 gives a descrip- 
tion and illustration of the ‘“ Boston”’ universal angie plate. 


ich.—Pamphlet No 
mill. 




















Catalogue Section E. 6.—This section describes and illustrates 
turret lathe tools. 
CALENDARS AND DIARIES. 
Anoruer happy thought has struck Cochran and Co., of 


Annan, in the lication of a wall calendar halfway through 
the year “with the idea of facilitating the arrangement of 
future programmes well into next year without the disadvantage 
of using two calendars.” The coloured pictures at the head 
of the monthly sheets are also bright and to the point. 








Contracts.—The Edinburgh Fire Brigade has just added to 
its fire-fighting equipment an 85ft. motor turntable ladder. 

ProressionaL Ciasses War Reiter Counciy.—The annual 

ting of the Professional Classes War Relief Council was held 
on June 9th. Although some departments of this organisation 
have been closed down, the Council is continuing certain of its 
activities until next year at its new offices at 251, Brompton- 
road, 8.W. 3. The report for 1919 showed that over £ was 
spent on education, the ave number of families per term 
receiving assistance being 150. training of young people for 
the professions was cont d. New yg THE eee to the number 
of 566 were dealt with in the General Assistance Department. 
The total sum disbursed in all departments was nearly £15,000. 

Tue Braprorp Trcunicat Cottece.—Professor W. M. 
Gardner has vacated the office of Principal of the Bradford 
Technical College, which he has held since 1906. The college 
is the largest technical institution in the country which does not 
form part of a university, and it is hoped that that state of 
things will be rectified before very long. Many efforts in this 
direction have been made, but it has not fallen to the present 
principal to see this matter brought to fruition. The claims of 
an institution with upwards of 600 full-course day students, 
and in which much of the work is of university standard, cannot 
be much longer withstood. It is fairly certain that before many 
years have elapsed Bradford students will be able to take their 
di in their own city. Professor Gardner’s successor is 
Mr. H. Richardson, whose ience as vice-principal of the 
College of Technology, Manchester, should fit him very well for 
the post. 

Tue Institution or Navat Aroutrects.—The summer 
meeting will be held this year at Liverpool on Tuesday, Wednes- 
day, and Thursday, July 6th, 7th, and 8th, 1920. The pro- 
gramme is as follows :—Tuesday, July 6th, 10 a.m.: Welcome 
in the Council Chamber of the Town Hall by the Right Hon. 
the Lord Mayor of Liverpool. Papers to be read: (1) “The 
Function of the Merchant Ship,’’ by Sir Norman Hill, Bart. ; 
(2) “Some Features in the Design and Construction of Mer- 
cantile Vessels considered in the Light of Recent War Experi- 
ence,” by Professor J. J. Welch. Afternoon, visit to Cammell, 
Laird and Co.’s works at Birkenhead. Leave Central Station 
12.40 p.m. Reception on board the White Star liner Baltic, 
4,15 p.m. Reception by the Right Hon. the Lord Mayor of 
Liverpool at Town Hall {Ladies invited) 8.30 p.m. Wednesday 
morning, 10 a.m.: Lecture Hall of the Central Technical 
School.. Papers: (3) ‘‘ Safety of Life at Sea,’”’ by Sir Westcott 
8. Abell ; (4) ‘‘ Subdivision of Passenger Ships,” by Mr. George 
Webster. 1.50 p.m., visit to Lever’s works at Port Sunlight. 
7.30 p.m., dinner at Midland Adelphi Hotel. Thursday morning, 
10 a.m.: Lecture Hall of the Central Technical School. Papers 
and discussions: (5) “‘Some Experimental Work in connection 
with Diesel Engines,” by Eng.-Commander C, J. Hawkes ; 
(6) “‘ Comparative Trials of 4#till’ and ‘Sulzer’ Engines under 
Actual Working Conditions on Board Ship,” by Mr. Wm. 
Denny ; (7) “‘ The Efficiency of Propulsion of Full-sized Ships,” 
by Mr. C. Frodsham Holt. 2.15 p.m., afternoon excursion on 
the river Mersey and reception on the Aquitania. Friday, July 
Sth: All-day excursion to the works of Vickers, Limited, at 
Barrow. Train leaves Liverpool 9.47 a.m. : 
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French Engineering Notes, 
(From our Correspondent in Paris.) 
Fuel Economy. 


THE discussion on fuel economy at the meetings 
of the Société des Ingénieurs Civils de France has reached 
# point where it is felt that no’ useful pw can be 
served by continuing the debate until the matter can be 
further elucidated by expressions of opinion from members 
of the British associations who will be visiting France 
shortly at the invitation of the French society. The 
matter will then be discussed in the presence of the British 
visitors. What is particularly occupying the attention of 
French engineers is the possibility of utilising fuels to 
better advantage, and of avoiding a waste of heat units 
in furnaces, and as this object means the carrying out 
of @ great deal of research and experimental work the 
Government has been endeavouring to find a solution 
through the medium of commissions and committees. 
It is felt, however, that this procedure is simply a waste 
of time and money, and that better results would be 
obtained by offering premiums to engineers who are able 
to show economies from the introduction of improved 
combustion processes in their own works, these premiums 
being paid by the Government out of the saving in coal. 
It is also argued that a start might be made in the State 
factories, which are not usually remarkable for economical 
working. Others point out that more attention should be 
given to wood, which would provide an appreciable addi- 
tion to the country’s supplies of industrial fuels. For this 
reason it is proposed to prohibit the export of wood. It 
is certain that the only way by which the country can be 
rendered partially independent of foreign fuel supplies, 
especially now that a shortage appears inevitable for 
several years to come, is to make the most of what is 
available and utilise in the best manner the home supplies. 


Oil Fuels. 


However good may be the results obtained in 
the way of getting the most out of solid fuels, it is obvious 
that there can be no hope of any abundance of cheap coal, 
and the future is believed to depend largely upon the 
supplies of oil. The efforts of the Government to secure 
some of the British supplies are proof of the vital import- 
ance it attaches to obtaining control over a part of the 
world’s oil production. At the same time, the discovery 
of oil in Alsace and in Savoy has raised hopes that there 
may exist in this country sufficiently large deposits to help 
make up the fuel deficiency. Quite a number of borings 
in different parts of the country have indicated the exist- 
ence of oil, and the Chamber of Deputies has voted a sum 
of 3,000,000f. as grants for boring operations in places 
where they appear likely to give good results. Meanwhile, 
oil-fired locoomtives are being used in actual service by 
the Orleans Railway Company, which has for some months 
past been experimenting with heavy oil fuels on “‘ Pacific” 
locomotives running between Paris and Tours. On this 
route these engines have drawn loads of 1200 tons in 
goods trains and 650 tons in express passenger trains. 
The experiment has been so far successful that a regular 
service was inaugurated last week. The Orleans Company 
is transforming 400 locomotives for running on crude oil, 
and it is estimated that these engines will consume 
annually 300,000 tons of “ mazout,” or Russian crude 
petroleum, Sixteen tanks have been constructed on the 
Orleans system for the storage of oil for the locomotives. 
It appears, however, that there will be serious trouble in 
procuring sufficient supplies of the oil, for not only is the 
quantity available for this country comparatively small, 
but there is a lack of tank steamers for transport. 


Sheets. 

One of the most serious troubles being met with 
by the engineering industries at the present moment is the 
shortage of sheets and plates. Wagon builders are often 
held up, and shipbuilders are frequently hampered by the 
irregular delivery of plates. While the consumption of 
sheets and plates has largely increased, the production has 
fallen off considerably on account of the shortage of fuel, 
with the result that the plate and sheet mills find it im- 
possible to make up for arrears, and are unable to accept 
new orders. Many attempts have been made to remedy 
the situation by giving priority to the rolling mills in the 
supply of fuel, but the results so far have been negative, 
and as official intervention has failed, the Minister of 
Public Works has appointed a committee composed of 
representatives of the rolling mills and of the different 
consuming industries, which will arrange for the distri- 
bution of fuel to the rolling mills and of sheets and plates 


to consumers, 


Naval Construction. 

The programme of naval construction adopted 
by the Government some months ago provided for the 
building of six fast cruisers, officially known as “ croiseurs 
éclaireurs,”’ and twelve destroyers, but recently pressure 
has been brought to bear for the construction of a number 
of submarines, principally for the reason that the existing 
vessels are considered out of date. It has therefore been 
decided to add to the programme twelve submarines, of 
which the plans have not yet been prepared, but the 
Minister of Marine affirms that they will not be inferior 
to similar vessels in other navies. 


Eight Hours’ Day. 

The falling off in the country’s output has been 
so marked since the application of the law limiting the 
number of working hours per day to eight that an agita- 
tion has been growing in many parts of the country in 
favour of a modification of the law, and the Government 
is now being urged, in the interests of the country, to 
extend the scope of exceptions which will enable manu- 
facturers to run their works for longer hours when neces- 
sary. As the result of an inquiry carried out by the 
Jovernment some time ago into the working of the 
law, it was expected that the legislation would be made 
more elastic. The law is not popular with a large section 
of the men, for in many small shops outside the immediate 
ken of the unions, they willingly work ten hours a day. 





British Patent Specifications, 


When an invention is communicated from abroad the name and 
addrese of the communicator are printed in italics. 

When an abridgment ie not dlustrated the Specification i 
without drawings. m es " 





Copies of Specifications be obtained at the Patent-o 
Sale Branch, 25, South at ildings, Ch 'y-lane, Woe 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the i , te the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


143,174. March 9th, 1920.—Sarery Vatves, David Auld and 
Sons, Whitevale Foundry, Rowchester-street, Glasgow, 
and J. Graham, of the same address, 

The object of the f pores invention is to improve and simplify 
the construction o ao Mage similar valves of the type in 
which the valve seat member is provided with an external flange, 
which is secured between the adj t flanges of the upper 
and lower portions of the valve casing, and in which an annular 
space or opening is provided between the two flanges of the 
casing. ith such valves, should steam escape between the 
valve seat and its securing flanges, it passes directly to the 
atmosphere by way of the opening. Such escape can be readil; 
detected and the valve seat removed. As hitherto constructed, 
both of the flanges of the casing have been provided with an 
internal annular recess, the flange of the valve seat fitting into 
said recesses and bolts and nuts securing the valve casings to 
each other, and also securing the said seat in ition. The 
valve seat being of brass, gun-metal or the like, and that part of 
the casing in direct communication with the boiler and always 
under pressure being of cast iron or the like, the dimensions of 
the seat were such as to allow of unequal expansion of the seat 
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and casing. A is the portion of the valve casing in direct com- 
munication with the Poile r, and may be made of cast iron or 


into the superheater chamber, where they will act upon the 
superheater tubes C and produce a high degree of '. 
so entering the ber will rise in this 
chamber and be drawn out the smaller tubes above 
referred to by the suction effect of the draught, and will thus re- 
enter the combusti hamber in the higher parts thereof and 
ad into and through the ordinary boiler tubes along with the 
‘urnace gases which have not entered the superheater chamber. 
Besides the heat derived from the — which enter the super- 
heater chamber, a large amount of radiant heat will also 
into the chamber through the tubes above described. It is 
claimed the construction ensures a high temperature in the 
superheater chamber, and also increases the heating surface of 
the boiler.—May 20th, 1920. 





INTERNAL COMBUSTION ENGINES. 


143,047. May 23rd, 1919.—Ienrtion Systems ror INTERNAL 
Comsustion Enotes, M. 8. Conner and C. C. Puckette, 
both of Peel Works, Adelphi, Salford, Lanes. 

The object of the present invention is to obviate the diffi- 
culties with battery ignition at hi The induction coil 
may have its core A provided with a emma Ronee B of the 
usual low resistance and small inductance, in the nt 


arrangement one end of core is surrounded by a ing 
or lagging coil C, and at this end of the core A is placed the 
armature D of a tact breaker, whose contacts are bridged by 





a resistance E. By the action of the shading coil C a time lag 
between the maximum magnetic saturation in the part of the 
core A surrounded by the primary winding and the magnetic 
saturation in the shaded pole tip, is provided, so that at the low 
speeds, when the duration of the contact between the electrodes 
of the timer or engine contacts is long, and consequently the 
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primary current has sufficient time in which to attain its maxi- 
mum, the ism builds up through the shading coil suffi- 
ciently to attract the armature D of the contact bi r, which, 
moving over, opens the contacts and includes the resistance E 
in series with the pee circuit. This resistance may be such 
as, say, with 6 to 12 volts, to limit the current in the primary 
winding to that required to produce the y gneti 
excitation of the or without eeaely venting t.. in — 
i winding. At hi the duration of con 
Caheens ae sieacion of ag imer is much reduced, the flux 
in the induction coil core A, while able to build up to its maximum 
in the portion of the core embraced by the primary winding 
never hes anywhere its maximum in the shaded end of the 


+: 








other metal. The face B of the flange of the casing is not 
and the external flange C of the valve seat member D bears 
thereon and makes a metal-to-metal steam-tight joint. The 
external flange E made integral with the other portion F of 
the valve casing is recessed as at G, and into this recess the flange 
C of the valve seat D fits. The metal forming the seat has the 
same coefficient of expansion as the metal forming the casing. 
The flange C is free to expand over the face B of the flange of 
the valve casing, and the casing F, expanding by the same 
amount as the seat, always makes a tight joint with the eo 
of the seat. Preferably, one of the casing flanges—in the examp) 

illustrated the casing F—is provided with a rim H, which en- 
closes the flange of the other portion of the casing as shown, 
so that steam escaping to the space between the flanges is 
prevented from passing directly to the atmosphere, but escapes 
by way of a hole or holes K in one of the flanges. The central 
tubular boss D acts as a guide for the valve.— May 20th, 1920. 


143,096. July 22nd, 1919.—Marine Borers witn SuPER- 
HEATERS, T. § » 180, Fleet-street, London, E.C. 4. 

In the marine boiler described in this specification there is 
provided in the water space between the back of the boiler and 
each of combustion chambers a | tube A approximately half 
or more than half the diameter of the furnace tube substantially 
in line with each of the furnace tubes and forming a communica- 
tion between the corresponding combusti hamber and 
the superheater chamber. Above each of the large tubes 
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ther tubes B are arranged in the water space to admit of the 
ps the busti hamber of the gases which have 


It is suggested that 
by the furnace 
gases as they enter the combustion chambers 





ill cause some 
of the gases to pass through the large tubes above referred to 





core, therefore the armature D of the contact breaker is not 
ttracted, and quently the circuit is then operating with 
maximum voltage and minimum resistance, and the current 
will only be limited by the self-induction of the primary winding 
and the resistance of the circuit as a whole.—May 20th, 1920. 


143,072... June 19th, 1919-—Two-stroke Cycre INTERNAL 
ComsBustion Enotne, A. Jensen, 91, Halskovvej, Korsor. 
Denmark, and R. E. Henriksen, 25, Skovvejen, Korsor, 

According 40. the:prenens design of two-stroke oyale internal 
ecording to t design of two-stroke cycle interna’ 
compbubtignt enaliien an annular passage is formed at the base 
of the ign y Byer this being connected to the 
inlet port of the cylinder by a suitable channel, whilst one or 
more narrow passages are provided in the stationary piston. 

These connect the chamber between the two pistons 

to the annular . When the piston moves inwards and 

compresses the fuel present in the cylinder, fresh fuel will be 
drawn in through the valve A and the passages B, C, D, E, into 
the working chamber F of the fuel pump. en the piston has 
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reached its extreme inner position, the charge inside the cylinder 
is ignited, and drives the piston outwards. By this movement, 
the fuel in the working chamber F of the fuel pump is compressed. 
When the piston re its extreme outer position, it opens 
the exhaust port G, and the combustion gases in the cylinder 
will escape ugh this port. A drop in pressure is thus pro- 
duced in the cylinder, and the fuel com in the wor! ing 
chamber F of the fuel “and in the ls B, C, D, E, H, 
will then 0; the and flow into the cylinder. The 
fuel thus odmitted into the cylinder will drive the combustion 
gases towards and out t the ports G, so that a thorough 
scavenging of the working ber of the cylinder is effec 

When, then, the pi moves inwards again, it closes the 
exhaust port, and the valve K will close automatically and fresh 
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—— be drawn _ through the inlet valve A and will flow 
to the working chamber of the fuel pump by way of the passa, 
provided. —May 20th, 1920. aa i 


RAILWAYS. 


143,033. May 16th, 1919.—Sienan anp Ligur REPEATERS AND 
Circuits, A. W. Szlumper, London and South-Western 
Railway, Waterloo Station, London, and W. J. Thorrow- 
good, 2, Waldemar-read, Wimbledon Park, Surrey. 

_ This invention is primarily intended for use for repeating or 

indicating the position of a semaphore signal arm, and indicating 

the condition of the flame of the lamp relating to such an arm. 

The signal arm repeater A is such that it operates to move its 

indicating means to one or other ofthe positions in which it 

indicates ““on ” or “danger” and “ off” or “ safety,” accord- 
ing to the direction or polarity of the current flowing through it 
and irrespective of its strength between certain values, absence 
of —— _ sing the i iissting means to ceg hy Se ar 

position, and thus indicate im: worki t i 

arm or a break in the circuit, andthe light wen Fe B —— 

that it will indicate “in ” or “ out ” according to the strength of 
current in the circuit and irrespective of its direction or polarity. 

In the figure the signal repeater is shown indicating ‘“‘ on ’’ and 
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the light repeater “in,” thus informing the signalman that the 
signal arm is in the correct “danger” position, and that the 
lamp is alight and burning properly, the contacts C and D being 
shown in contact with contacts E and F, which is the position 
they occupy when the signal arm is at ‘“‘ danger,” and the 
contact at G is shown made as is the case when the normal heat 
from the flame of the lamp is acting on the pyroscope H. Should 
the lamp go out, or the flame fall unduly low, the expanding 
member of the pyroscope H will act to break, and thus cut the 
resistance K into circuit. The current flowing through the 
lamp repeater coils B will, by the cutting in of the resistance K, 
be reduced and become insufficient to operate the. rep 

and the indicating means of the repeater will move to position 
to give the indication “‘out”’ at the repeater. The failure of 
the light repeater to operate—or, in other words, the movement 
of the indicating means to the “ out ” ition, will cause the 
contact L to fall, and thus complete the local circuit for the 
buzzer M or other electrically operated audible ing device. 
Other features and arrangement of the circuits are ibed 
in the specification May 20th, 1920. 





MOTOR CARS AND ROAD TRAFFIC. 


148,005. April 25th, 1919.—InrerRNat Expanpine BRaKEs, 
Riley (Coventry), Limited, and H. Rush, both of City Works, 
Coventry. 

This invention relates to internal e ding brakes, and its 
object is to provide improved means lor adjusting the brake 
as it wears. brake shoes are mounted excentrically upon a 
single rotatable hinge pin, and means are provided for rotating 
the pin, whereby the shoes are separated to take up the wear 
as the pin is turned. A is the brake drum, B the hinge pin 
which is provided at its inner end, with two short pins or cranks 
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C upon which are mounted the brake shoes D, whilst on the 
outer end is fixed a short lever E, which can be rotated through 
@ certain 2 by a thumb screw F passing through a threaded 
hole in the lever E and acting against a fixed stop G. Hisa 
rod having at its inner end an actuating cam K adapted to press 
against the ends of the brake shoes D and at its outer end an 
actuating lever L. In the normal or unadjusted position the 
two cranks C are approximately in line with the err cam 
K, so that by turning the hinge pin B by means of the thumb 
screw the brake shoes can be moved away from each other to 
take up the wear.—May 20th, 1920. 


143,068. June 16th, 1919.—ExzcrricaL ENGINE-STARTING 
Devices, 8. T. Henn, 10, Eckstein-road, Clapham Junc- 
tion, London, S.W. 11, and Rushmores (1919), Limited, 
of 26a, Peterborough-road, Parsons Green, Fulham, 
London, S.W. 6. 


electrical kind the combination with the floating armature of 
a holding magnet to hold the armature in its driving position 
when this is reached. The holding magnet has its winding con- 
nected ‘to be energised by the closing of the starting switch, 
but it is not in series with the motor armature. The arrange 
ment prevents the oscillation of the ing armature, should 
the a switch be held closed for too long a time, .The 
winding of the ene magnet may conveniently be con- 
nected in series with the starting switch. In use, when the 

closes the starting switches, the armature is pulled 
into the engaging position in the usual manner by the motor 
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field D, the holding-in magnet M being designedly too weak to 
effect this. When, however, the armature Eo been pulled in, 
the holding magnet is sufficiently strong to hold it against the 
action of the spring C. As soon as the engine fires and the motor 
field becomes too weak to hold the armature in its driving 
position, the holding et will hold it therein if the operator 
still holds the starting switch S closed, and only when he releases 
this will the holding magnet allow the armature to move into 
its disen, position. Undue holding of the starting switch 
closed does not, therefore, with this construction, result in 
repeated oscillation of the floating armature in its bearings after 
the ine has fired, with the risk of damage to the gears.— 
May » 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


143,053. May 3lst, 1919.—Mzans ror EnGacine anp D1s- 
ENGAGING THE Leap ScREw IN LATHES AND LIKE MACHINE 
Toots, A. Smith, of the firm of Dean, Smith and Grace, 
Limited, of Worth Valley Tool Works, Keighley. 

In this invention the usual type of nut A is mounted to slide 
upon the supports B, so that it may be caused to engage with 
and be disen; from the screw C with which it has to operate. 
The nut is formed with a cam-surfaced recess D having two 
portions F F, perfectly cireular, and these are arranged to 
intersect each other to form short flat projections G G, which 
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extend towards a line H H taken from the centre of one circular 
part F of the nut to the centre of the other part F thereof. 
Operating within the two portions F F of the curved recess are 
two crank pins K K, which extend longitudinally from the end 
of a crank shaft, having at its other end the usual handle P 
for o ing it. This crank shaft is mounted in an excentric 
bush M, which adjusts for any wear that may occur in said crank 

ins K K or in the nut A or other part. Wisk the crank cbaft 


with the projection G, thus bringing the nut out of engagement 
with the lager C. On moving the handle P into the position 
shown in the lower figure, it causes the other crank pin K to 
move the nut so as to with the screw. In each the crank 
pin is locked in position.—May 20th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


142,900. January 14th, 1919.—Execrric Inpicatine, Measur- 

Ing. AND RecuLatine Apparatus, J. C. Todman, 29, 

‘ {Gadentharens, Acton, se bagrs i‘ 

is invention relates particularly to t type o vice 
wherein a rotary member, spring or otherwise controlled, is 
moved about its pivot in such a manner as to vary the gap 
between the poles of an bie sste ters, co under the influence of 
changes of current in the winding of the magnet. The pr t 
device is so arranged that the variation takes place at one pole 
throughout an movement of the rotary member in 
excess of 180 deg., and preferably th hout practically 360 deg. 
In the example, as applied to electrical measuring instruments 
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a disc A™.of magnetic material is pivoted at [its [centre 
and has its periphery in the approximate form of a spiral. 
Preferably, the periphery is provided with a flange B. The 
controlling magnet has a pole C which may be suitably wound 
by coil D adjacent to the edge of the disc. The other pole is 
formed by means of two extensions E E, terminating close to 
the surface of the disc, one above and one below the disc. 
Normally, the dise is held by means of a spiral spring F in a 
position near that in which the portion of the spiral is 
opposite the wound pole of the t. As the current increases, 

disc is drawn round against the action of the spring, and it 
will be seen that in this manner rotation can be made through 
practically 360 deg., thus using the whole of the dial of the instru- 
ment for graduations. Other examples are given in the speci- 
fication.— May 14th, 1920. 








Forthcoming Engagements, 


TO-DAY. 
InstiruTe or Transport.—Royal Automobile Club. Dinner. 


Puysicat Society or Lonpon.—Imperial a of Science, 
Imperial Institute-road, South Kensington. “The Origin of 
the Elements,”’ by Dr. J. H. Vineent ; ‘* The Construction of 
Thermo-couples by ot etait semana by Mr. W. H. Wilson 
and Miss Epps. ‘The Use of Vacuum Ares for Interferometry,’ 
by Mr. J. Guild ; ‘* The Maint of a Vibrating System by 
means of a Triode Valve,” by Mr. 8S. Butterworth, 5 p.m. 








WEDNESDAY, JUNE 30rx. 


InstiruTIoN ov ExecrricaL Enoingers.—lInstitution of 
Mechanical Engineers, Storey’s Gate, Westminster, 8.W. 1. 
“Electric Railway Contact Systems,” by Sir Philip Dawson. 
6 p.m. 


MONDAY to SATURDAY, JULY 26rH To 3isr. 


InstrruTion oF ExigcrricaL Enoiuszrers: Scorrisn CeNnTRE. 
London Students’ Section’s visit to Scotland. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. J. Attan Witson has ae his position as branch 
of Messrs. Johnson and Phillips’ Glasgow office as from 
ee | 
We are asked to state that Mr. Clarence Charles Hatry, Sir 
Francis Towle, and Mr. Percy Jose Mitchell have recently joined 
the board of the Triplex Safety Glass Company, Limited. 


Mr. R. Mttxerr has been recently appointed by the Electric 
Construction Company, Limited, Wolverhampton, as its sole 
Lancashire and Yorkshire agent, with offices at 30, Cross-street, 
Manchester. 

BruNnNER, Monp Anpv Co., Limited, have, by arrangement 
with the Government, formed a separate company, to be known 
as ‘‘ Synthetic Ammonia and Nitrates, Limited,” with a capital 
of five millions sterling, to carry on the work of erecting and 
operating the factory and plant on the site at Billingham, which 
has been acquired from the Ministry of Munitions. whole of 
the staff by Messrs, Brunner, Mond for the work of their 
nitrogen fixation department has now been transferred to Billing- 
ham. The address of the ee ete — “* Heyes- 
wood,” Hartford, Cheshire, is lore now to Synthetic 
— and Nitrates, Limited, Billingham, Stockton-on-Tees, 











The present invention provides in an engine starter of the 


D cdjected in. ane gittlie one coenk pin K wil bo in engagement 


at nee £ i 


END O.F-V-O4L. CXXIX. 
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PUBLIC NOTICES 





(ity of Karachi (India). 


APPOINTMENT OF MUNICIPAL 


The lity invite PEL CATIONS for 
ve appl “A st ta dly tothe fe Maelba mucipaty. 
e ne 
pact otic Warke Deogrment of Te 
Stunltoality, aed a thorough experi 
Munie’ Work, " adn ng Water and Leases eas, 


the Construction Main 8, the 
pale of Buildings a ons their a Al and Main 


ten 
“Applicants must bold a Diploma of some 








recogni 
Civil Engineering College, or have passed the 
Examination qualifying for eo of 

the Institution of Civil Engi 

will be given to app Heants who also hold. the Dipl 
of the Vastitution of Municipal and County Encineers. 
‘he selected candidate will be required to furnish a 
medical of aomee health and constitution 
prior to hig engagement. when mted will be 
requi an for three years and to 
Tabseritie to Municipal Provident Fund according 


a the by-laws in force tren time to time. He will 
entitled to re mg according to the Municipal 
Peasion Rules and to leave according to Municipal 


Leave 

of the post ts Re, 900 per month, rising 

by annual increments R per 

month. A motor car is provided by the cgry eb 
The salary will commence of 


the Joini 
the appointees in mn Karachi. = : gto first-class 
steamer or rail fare to Karachi will be paid by the 
Municipality. 
Applications, stating age, qualifications and experi- 
ence, with copies of test’ should be 
addressed to the Agents of the Municipality, Messrs. 
Loudon Brothers, Ltd., a, West Campbell-street, 

Glasgow, on or before the 28th day of July, 1920. 

MEASHAM LEA, 
Chiet Ottecr and Chict’’ Bugineer 
T - 
Karachi Municipality. 
aaa Omten, Karachi, 

, 1920. 5969 


PheSt Sudan Government Railways 


TEAMERS DEPARTMENT REQUIRE 
the SERVICES of TWO DRAUGHTSMEN, one 
trained in @ Locomotive Draught-office and one in 
Marine Works. 

Rate of pay, os rising to £E528 per annum, 
plus a temporary war poate of £120 per annum. 
No income tax i Basted in the Sudan. (£#1 equals 
£1 0s. 64, sterlin 
Applicants should be well trained and able to do 
gereral work. 

The posts are pensionable. 
Strict medical examination. 
Age between 25-30 years. 


Free passage provided. 

Copies of testimonials to accompany the applica 

tion, which should be marked * BGR. Draughts. 
the office of— 


men,”’ and to 
Sir A. L. WEBB_ K.C.M.G., 
Queen —_- bers, 
Broadway, Wi . 5.W,1. 5840 


[he Sudan Government Rail wavs 


and 8 Lepr <1 DEPARTMENT REQUIRE 
the SERVICES of TWO ENGINEERS for Shallow- 
draught Nile Steamers, pieferably in possessior of 
Board of Trade Certificate. 

Rate of pay, £§300, rising to £E390 oer annum, 
plus a temporary war bonus of £E£120 annum 
No income tax is charged in the Sudan teE1 equals 
£1 Os. 6d. sterling). 

No messing allowed. 

Strict be ee 

Age betw 

Capable won eitsible ner biaher por 

Copies of testimonials to eecompeny, the applica. 
tion, which should be marked “8.G.R., Steamer 
Engineer,” and addressed to the office of— 

Sir A. L, WEBB, K.C.M.G., 
Queen Anne’s 
___ Broadway, Westmiaster, 8. W. 1. 5941 


he [he Sudan Government Railways 


STEAMERS DEPARTMENT REQUIRE 
the SERVI ICES of a MECHANICAL ENGINE 
Rate of pay, £E720, rising to ——_ _ in 








plus a temporary war ~~ of £ annum. 
No income tax is charged in the sudan. iti} equals 
£1 Os. 6d. sterling 
Candidates for the pest must have — Rena 
good toniaiae possess niversity 
) OF an , Ez. Only first class men. both 
7, t aa need apply, 





It s iesirabige that candidates should have been 
traiced in the works of a British Railway or a first 
class Locomotive Builders’ Works; they should also 
have held some position of reaponsibill ity, and be able 
to organise ard control wor ] pe 
baieens Experience will te a ualification. 

post es pensionable after two years of 





probation 
Candidates should be between 28-33 years of age. 
se wg eA single. 
rict medical examination. 


Pre Tee passage Prov 
Copies of teatimonta's to accompany the applica- 
tion, which should be marked “ 8.G.R., .» Mechanical 
Engipeer,” and addressed to the office 
Sir A. L. WEBB, K.C.M.G., 
Queen Anne’s Chambers, 
____ Broadway, Westminster, s.W 1, 5942 


‘he Sudan Government Railwavs 





tising to £E528 per —— 
Dlus a porary war bonus of £E120 per annum. 
No income tax od charged in the Sudan. (£E1 equals 


£1 Os. 6d. sterling. 
Applicants should have been trained on a British 
paitwey, and have experience in Running Shed Work, 
Repairs and. Patching, and be thoroughly 
skilled in Heavy Boiler Repairs 
post is pensionable. 
Strict medical apoearen. 
Age between 28-33 y 
Free passage pro vided. 
Copies t fal: y the applica- 
tion, which should be ek, ‘* 8.G.R., Boilermaker 
Foreman, and addressed to the office of— 
Sir A. L. WEBB, K.C.M.G., 
ueen Anne’s Chambers, 
Broadway, Westminster, 8.W. 1. 


Bhp sermo OPEN 
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working of modern 


perience with t 
plants, rite in the first BE gga oa expe- 
—- te fall Da § salary 
Middlesbrough. dae"Aav ribing gens $ 


WANTED. YOUNG MAN, Age 22 to 28. wi 
SALES DEPARTMENT a 6 mar 


pplicants must 


See, te age "girls gad lay mauled oa i ee 


A ialatenns CIVIL ENGINEERS 
evan ar rb Small Cons’ 


Ap Hconte = be about 25 
and ha been regular 





—Write, ee “Oe 


5, Nicholas-lane,” ® London, EC. 





ENGINEERING FIRM North-East 
A* ‘al adatne a aa ome han ACCOUNT. oH 
Conde wy aconaeial and capactt r. 
clerical staff. Spemyations are 
somes 3 hav 


from chartered 
ne | a school or cial expe 
yay Ss 


ee on knowledge of tres = ice 
_ 
a bE gyn og Age a weenieka tan 
po 
to a suitab’ ee 
tin ede te), siving rate ‘ ipa 
received by Messrs, VIDB' 
and ayer, Wi 8., se Charlotte-square, bared. 
BTS. for 
ASH, SRE, ati ae 
1 Wi ity I "of ten eee 4 renting & 
salary soonetany? 
IRON do. - Consett, Co. Durham. 5961 4 


Rw Must have Sxpislenes e) 


S eshined Components, Motor, Cet Detain, 


Permanent position to, suitable mah, 


E.O, 4. 


IVIL ENGINEERING ASSISTANT —aee 
TEMPORARILY for Drawing-office; must 
good drauchtsman, e in and 
Building able to survey and a 
Apply, stating age, full particulars of experience, and 
salary required, josing copies of recent 
$6 QPESE Se CARER et WORRR, ay Dock- 


yard, Sheerness 
CRANE SPECIALISTS in EP om bea 
4 an EXPERT ENGINEER 
corres’ : 


cations. 
required.—Address, 5906, The En 


NGINEER , REQUIRED ) for TIRONWORKS. Must 
have had firs ‘oundry and Machine Shop 
‘ Acotireate should give om: particulars of 


prev: engagements and state and 
required.—Address, 5851, The Engineer't Office. 5851 A 
INGINEERING SALFS MANAGER.— ICA. 
ee, * re INVITED by a iieckigsae ngi- 
reering Firm tlemen with good know ot 


from bem ledge 

Steam Plant, sama Engineering, Sales Organisation 
and Publicity Work, for developing home and over- 
seas pa — aud other measuring apparatus 
used in ts and for many industrial and 
—_ ensineering’ purposes. Applicstions should state 

y expected. Address, 5817, 
The Engineer Office. 5817 & 


Estmatine ENGINEER ASSISTANT WANTED : 
exnerienced mak out tenders 


required, ‘the ANDERSON- GRICE CO., 
Carnoustie. ‘5874 


XPERIENCED MAN WANTED to | to Take Charge of 
a Mi 


dland G 

Roem —— have _ considerable experience in 
trade and be prepared to grow with his department. 
Permanent fob to right man.—Address, 5917, The 
~—! Office. 5017 a 
1S FIRM in Manchester a LIVE 

Max to a B Sale — of Proprietary 
Manuf: actured Article, allied engi- 
neering ; good salary and ARB. applicants 
must have wide experience in Export Trade —-Write. 
stating age, experience and salary, to Box 4620, T. B. 
Browne’s Advertising Offices, 71, Market-strest. 
Mw ter, mt ah Gis 5579.4 
CHINE TOOL COMPANY REQUIRES SALES 
PANAGES. eiast be fully hine 








. 8. “8, Room 590, London 
VACANCY for SHOW-ROOM boys 
at om. £200 per annum. Pi4i2 a 





ACHINE TOOLS.—tTarge Widland Manufactur 

ing Company_WANT a MAN of wide experience 

to Design Special Purpose Machines for use in their 

works; must apovreciate — output is possible by 
such machines on repetition work; adequate aa 

+ ne one under 82 years —_ J gee fully 





Take Charee Drawi ne-office, also to 
en and Ma ture and Jigs.— 
Write. statine age. experience a lary required. to 


RRITISH THOMROMHOUSTON: 60.5 Fittines Fac- 
tery, Lower Hillmorton-road, Rugby. 5529 4 


EQUTRED by General Encineering Company 
India, an ASSISTANT WORKS mag | id galls to 
Take Charge of of Millwrightine, ire 


stating age, experi 
care Deacon's, Leadenhall- saeak. London, EC. 8. 


ALESMEN ENGINEERS REQUIRED 
Thoroneh knowledge of Kagiine ard 

good connection essential. Sal and commission 

ahout £1000 p.a. Also SA AT.RSMAN with 

Plant experience —Aprly LAURIE and CO., Emrloy- 

ment Spectaliets, 28, Basinghall-street, E.C, Na pre- 

liminary fee. 5975 +s 


GP RE TARY WANTED by oe: Firm in the Steel 
and Allied Industries, Applicants must 

he canable accountants and have had thorough trair- 
ine and ae experience in = 1 and. office 
of accounts, 


ance and satis, Apply in po MS ddress, 
Putt The Engineer Office. Pi4il a 
ORKS MANAGEMENT.—A VACANCY ange dyed 
fn the works of a manufacti concern for a 
thoroughly qualified ENGINEER to fill a RESPON- 
SIBLE POSITION ; must be well possess 
up-to-date technical knowledge and used to exercising 
executive control over large numbers pT eta tg 


a 

h Steam Turbine Prac- 

Apetications. hich will be treated in 
jd s previous 


age, qualifications, 
uired Address, 5763, The 
5763 a 


D for London. 
Trade 





ond: anlesy req 
ro 


cants must have had a practical 
I — ——_—s sage gph gm 
and 8 


7 
duction Toa really Ro: ble with 
. Cx re 
ee the ofere ee 
pplications geenid cate 8 Cente. ‘ont pay F 
. pa vig 
The E aah 


| Ror continuation of Situations 
Open see 














Steel Joists in Stock from % x 7} to 8 x Itin. 


Offices & Warehouses: 


THE ENGINEER 







Testing 


keys, 










The accuracy and reliability of 


SILVERTOWN 


are the result of 60 years’ experience in the 
manufacture of Instruments of Precision. 


Send us your inquiries for combined testing sets, 
Wheatstone bridges, insulat'on testing sets, testing 
galvanometers, 
Telegraph and Testing Instruments. 


The India Rubber, Gutta ban and Telegraph 
¥ orks Co., 
(The Silvertown ie 


Head Office: 106,Cannon St., London, E.C.4. \ 
? Works: Silvertown, London, E, 16. a | 








Instruments 





resistances, and other 
































INDUSTRIAL 
VALUATIONS. 


Occasions constant’y arise in business where sound 
policy dictates the necessity of knowing what a 
plant or business is worth. 

The real worth of sn —— does not consist 
of a summary of the co-t of bui dings, machinery 
and equipment, alihougb accurate information on 
the pnysical components of a pant is neevssary, 

Ellis & Sons’ services in industrial valvations 
ineludes not only the listing of the machinery and 
ths buildings, but also includes an opinion as to 
what the piant is actually worth. 

If a manufacturer ix considering changes, ex- 
tension< or remo ‘e'lings, he probably will act with 
more int-ligence with reliable figures as to the real 
worth cf his plant before bim. 

E lis & Sons have a special service for bankers and 
inve-tors by which t:ey determine the real value. of 
a p'ant behind securities. 

eee properties for disposal should be listed 
with 


“ ELLIS & SONS, 


INDUSTRIAL AUCTIONEERS AND 
VALUERS, 
‘lI, Spring Gardens. MANCHESTER. 
Telephone, City 8270. 
‘Telegrams, ‘Covenant.’ 
And at London, Carlisle, Southport, plirietionsjehe: 














IN STOCK IMMEDIATE DELIVERY QEDPATA, BROWN & Ce., Led. 
New Automatic Draw-Plates Structural Engineers and Stoo! Merchants 
FOR VERY LARGE OUTPUT. 
Sizes : eee eee test nie Or Sleapre Newent & Birniocho 
= ex, 
17, os Michel Soret, Seat-iicene (ara) PRADO: ||_S° St" S076, Pee 118 39 severe tome 

















“ WESTOOL” 





No. 3, Mik, 1, 1920, 
Westool Combination. 


An Tool & Electric Co,, 
Westool Works, 


PUTNEY, 
Glasgow Office’; LONDON. 
72, Waterleo Street. 








Cc. DUNKERLEY a Co. Kun. 














CHANNELS, FLITCHES, ANGLES, TEES, SHAPTING: BARS, and Large Assorimest of over description of Iron and Steel required in Engineering Works. 
Telegrams—Ajax Manchester. Telephones—6490 {6 lines). 


STOKE sT., MANCHESTER. 


Section Book en Application, 









. 


iv 


THE ENGINEER 


Jusz 25, 1920 























SITUATIONS OPEN toontimusd) SITUATIONS OPEN (sentinued) SETUATIONS WARTED (continucd) 
EDUCATED YOUTH REQUIRED for ANTED for Foundry Special on Loco. Castings. HS how teas ist Class B.O.T. Cert. 
ry in Engineering Works, for Pyro- in_ the North of England, first-class FOREMAN ledge. Ng mee exp, upksop and | ae 
metric and Microscopic Work.—Write, stating age, | MOULDER.—Address, stating age, experience, salary, raulic an ig, machy., 
experience, and olerr —. to Box ee 8 “eg &c., 5958, The Engineer Office. 5058 a ACCEPT . APPO charge factory. be or 
ing” ‘Ss. 125, Strand, W.C. 2 CORE MAKER REQUIRED : Pea | works engr,—-Address. P1402. The Engineer aan 
ex in ON Sand Cores for Engines. Only poh 
ANTED, | A IL DRAUGHTSMAN | first-class of organisa on sound | [{NGINERR WANTS POST as ASSISTANT or 
with some experience in Machinery Lay-outs.— | lines and hand large quantities os ree retition work MANAGER of small works ; ex- 
Write,” stating “particulars. Feet sxperiense =< salary aot apply. State b Sapersence. 8 _— 7 reusayed, works and office; 11 reo Qa. B30. 
requir i. » e/e or. Peter- ~-&D) as 8 y confidential.— . managemen' .— SN . . 
borough. 5843 A Addie Bate weaied Office. 6824 A Pitsmoor-road, Sheffield. P1420 
wast) Competent LEADING DRAUGHTSMAN REMAN SMITH WANTED for India, Railw: bgp mie tds (27). 11' Years’ Practical, ¥Technical and 
for High-class Engine Wok-; fully. experienced Carriage sand Wagon Works. State ve experience. internal Geabustion 
man, accustomed to design. State age. experience, ve egg & of. informatio and ex bertenes. and when at / and steam een air compressors. motor cars ot 
and salary required.—Address. 5835, The Engineer be gk Full ~w i to organiser and dent. ee 
i 5 A GS So" thar. Dea S apiigants ts.—Address, Z. O. t engineer-in-charge. SE Sia 
TANTED, Di DR AUGHTSMAN. Marine, Exp meat | = S $a Deacon’ 8, 1 street, sndo > rage Po By, ane good aout 
r ing and. Aux ee 
= BF a aps partnership. ie . stating | > FO . SMITH 1 WANTED for | ie Bagg all D per “er CIVIL ENGINEER (26). Scales from 
ce, and finances to nvest. ne 7 Ay and Wagon W State age, full the ereitt and Metiers. National Soheal. | \ 
e: **DRAUGHTSMAN, Se Wm. Porteous and Co., Adver- particular of training and ex! and w at. pi ae ATION in Mechanical Constructional 
tising Agents, Glasgow Pis90 a- berty tion as to _ agreement, = a Firm.—Address, P1415, The Bainoer 





7ANTED, JUNIOR JIG and bun t DRAUGHTS- 
MEN.—Address, stating age 
salary required, 5837, “The » Engineer ‘Offiee, 5837 - 


W4N2.. ~ STRUCTURAL STEEL WORE 
GHTSMEN, SENIOR and JUNIO 
enced men used to ati 


Permanent positions for experi 
classes of steel 


wor! > 
and salary to Chief “Draughtsman, AITE 
and CO., Crown Bridge Works, West Bromwich. 
A 
erase DRAUGHTSMAN REQUIRED for. Iron 
and Steel Works.—Apply, stating age, experience, 
and salary required, to Chief Draughtsman, APPLEBY 
IN CO., Ltd., Scunthorpe, Lines. a 
HIEF DRAUGHTSMAN. —A Well-kno Firm of 
Engineers REQUIRES a CHIEF DRAUGHTS.- 
MAN for Electrical Travelling Cranes ; 
ag men need apply.—Address, 5968, The 
ce. 


IviL & 








ENGINEERING DRAUGHTSMAN  RE- 
QUIRED for about six months; should be 
thoroughly conversant with the vse of level and other 
surveying instruments and with the design of struc- 
— steel — —Write, stating age, parti of 
perience, required, copies of recent 
‘eotimneniols. to. "the SUPERINTENDING CIVIL 
ENGINEER, H.M Dockyard, Chatham. 5860 a 


RAWGHTSMAN DESIGNER for Special Machine 
Tools. Must be conversant with progressive 








engineering methods. State fully experience, age. 
salary required.—Address, 5836, The Engineer age 
4 a 
RAUGHTSMAN, Experienced in Motor ad va 
REQUIRED .—Full _ particulars 

required to ~~ WM. ANGUS. SANDERSON foal’ oO", » 

Ltd., Birtley 5877 a 
RAUGHTSMAN, 


, First-class, WANTED for Small 

General Engineering Works about 50 miles from 

London, turning out mining mery, conveyors, &c. 

Must be ased to taking out quantities and es 

—State age, whether married or single, and alary 
required, by letter only. to X. Y. e/o Char 

Barker and Sons, Ltd., 31, Budge-row. 


E.c. 4. 3005 a A 
RAUGHTSMAN, JUNIOR, REQUIRED by London 
firm of engineers. Must have experience in esti- 
mating and preparing schemes for and ventilat- 
ing work. te experience in and salary 
required.— Address, P1369. The 
P1369 a 





eas REQUIRED for London Office, 
enced in Designing Steel-framed Buildines 
and Structural Work generally.—Reply_ by letter, 
| age, experience, and salary required, to Box 

a and Goodman, Ltd., 57, Ludgate bit 
{ondon. 4. 

stlasinliie REQUIRED, with Pe i in 

Rice and Sugar Milling Machinery. —_ age, 
experience, and salary uate — Address, 5803. The 

ngineer Office. 








ge gy (STRUCTURAL) REQUIRED AT 
ONCE, London district, capable of Designing, 
d tailing Steel-framed Buil 


practical 


req 
experience, &c., 5971, The Engineer Office. 5971 4 





RAUGHTSMAN WANTED, with Ex- 
perience in Electric Lift Work. 
Apply by letter stating age, experience, 
and salary required, to 
, WAYGOOD-OTIS, Ltd 
= 4 and 55, Fetter-lane, Beas 
A 





RAUGHTSMAN WANTED, Smart... You Maan, 
for Water-tube Boiler Work; one with expe- 
rience Power Station Layouts “preferred. Good 


cuening for suitable Bm yy —State age, exper- 
and salary uired, to RI NS, 
WESTGARTH and CO., Ltd, Middlesbrough, 5707 4 


Bish — TWO CONSTRUCTIONAL 
DRAUGHTSMEN, with experience in both Light 
Must be efficient in a5 and 
detail. Good prospects’ for suitable dress 
stating age, —, and salary reqiirel. son. The 
Engineer Office. 


UGHTSMEN WANTED for ny ih Cuba. 

Senior Assistant, sa ary £600 to Junior 
Assistant, 7. £500 to £550. Applicants should be 
not more than 30 years of age and single. Experience 
of Railway Constraction and Maintena: — gy Drawing- 
office Work essential. given to applicants 
who can speak pre —Write, ** H. P..”’ e/o Ww. 
Me wy and Co., Ltd.. 5, Nicholas lane, bey 











RAUGHTSMEN WANTED by London Firm | of 
Enginee.s, preferably with experience in Boiler- 
house Plant.—Address, stating age experience, and 
ad soauirea am wa ‘Engineer Office. 5872 a 
RRO .- CONSTRUCTION. 
PRAT: GHTSMAN AN REQUIRED AT ONCE to get 
out scheme for buildings, type; must have had 
undeniable practical experience supervising jobs ir 
d designing butidines for heavy loads. 
ht libera) salary. 


progress ani 
The opportunity for the man ; 

Write preliminary particulars in — Address, 
P1422, The Engineer Office. 422 4 


Rass oe —— _ by ay DRAUGHTS- 

; salary to £270 per annum. 
State age and peice AK — Address, ose. P1407, Engi- 
n2er Office. P1407 a 


nornee for Large Factory, about 11 Miles West 

of London, an experienced MECHANICAL 
DRAUGHTSMAN, accustomed to Lay-outs of Factory 
Plant and Millgearing, and conversant with Structural 
Steel Design. Applicants should. state briefly par- 
ticulars of training and subsequent service with dates. 


week, eg to quali 





5743 A A 
EE First-rate DRAUGHTS: 

y 4 TE of Consulting 
; two for Bridge and 

some 1 expe- 
for Design of Dock, 








rience rable; and 
Harbour, , -* eral Work. 
__) Address. P’ . The Engineer. Office., P1395 4 





eo a Daina WANTED. for 
India, State age, full particdlars of training and 
ay and i at liberty Full information as 


required, will be 
sent applicants. Address, Z.J. 654, c/o Messrs. 
Deacon's, Leadenha ll-street, London, E a. 5983.4 
TEs. - DRAUGHTSM. RE ED 
London used to 


d ha: det tail.— Applicat‘ My ietine onl: 
and exci aye etail— App. on * 
stating experience. salary rajaired, to tha 
RELAY eRUTOMATIC TELEPHONE co. Ltd., 
rconi House, Strand. P1413 « 
WO CARRIAGE and WAGON DRAUGHTSMEN 
59 job apne for Railway Works in India. fState 


coe pt teenies 
when at fberty Full information as to 





passage 
c/o Messrs. 


will _be sent applicants 
Deacon's, Leadenhali-si street. eee = Cc. 








<oecenieri eee 
Pet experience in FITTER WANTED: Saal” eer 
rate of wages, Southwark, 8. eid 
mar _— 
Write, “7, i ae Street’s, 30, Cornhill, E-C. 3, 


5814 a 





GEE 


WANTED “fer 3 


atiqn as to salary ard 
applicants. Address, Z. M. 657, 
Lead l-street, London, E.C, 


with —— Treatment Expe- 
of train- 


sen 
ms, 
A 





OULDERS and 
TA 


TELY for 
Eastern Counties.—Address, 5962, The Engineer Omer. 


CORE MAKERS WANTED 
Machine ~ Tool 





P“TzRRRMARERA 
Wynyatt-street, E.C. 1 


ie are Bg oy 


Ca er ol 








liberty. 
655. c/o Messrs 
Ec. 


Tanks, Stills, Pipes, Pumps, and 

casein of aking gatol of labour 
» 5784, The 0 

6784 a 
PRING SMITH WANTED for India, Railway 
Carriage and Wagon Wane. State Pow ig full par- 
ticulars of training and — when at 
Full inf on to a 

and passage will be sent “applicants ddress, 
Deacon’s inate, London 





WO Competent. TURNERS (Both a and Heavy 
work) REQUIRED for Gold Mine, West Afr 





in connection 
marufactt rers. 


street, B 


yEQUIRED, COSTING ACCOUNTANT 
rience, to 


ticulars (trested in epumdencal. to F. 
irmingham, 


Address, sos particulars experience and salary 
oa th copies of of testimon . 5894, The Engi- 
meer Office 5894 a 

of Expo) 


ae - associated po A 
rh gc with par- 

» 34, Unior- 
5904 _a_ 





———— WANTED 





Wie aredy 1 


pe ST nin 
engineering firm 


vee, Yani 


— ENGINEER 
T > moderate 
ll — 


rect mvroving _ 


Werther ee Pe 
and 


W: ag ne ak a ee 


ey oly fe office. 





My Service. 


A. EVAN 
Inti 


Tel. No.. Museum 6223. 


ais LINK tae an ae 
GOOD MEN 
G RE-ENGAG . 


is quite free. offers the 


best 
“the Right Man, I can 
COMPETENTLY 


INTRODUCE to 
VACANCIES in any branch of of the Engineering Trade 


“HARRINGTON, 
roduction t. 


Agen’ 
61, Eastcastle-street. London. W, 1, 
* Where the best men come 


"P1429 B 





tsman 

t K worker, 
Seat ts saape een 
address, P1418, The Engineer Office, 


DMINISTRATIVE, POSITION REQUIRED | by 
uct Chit 





where initiative, tact and 
ha had 


418 B 





| geen tracting for all consumab! 


Engineer Of 


to Renematees Satinene. 
APpolviMeNt in "London. 


Used to Con- 
Saag ae | 
P1362 Bo 





Vgducation an 
ehannel 


struction 
orton ak 


ON zm i, OAPs oa 


EMPLOYMENT, Salary £500. 


English 
the last 


io 








EMOBBED OFFICER. with Sound Engineering 





training. e aaroeas over 16 years. SEEKS 
REPRESENTATION in Seo where connection 
amongst engineering firms would be 4 valué — 
Box 30. Mitchell’s Advertising Agency. Gordon- 
street. Glasgow, 903 B 
NGINEER. Age 34. Technical and — ag 
six years’ Vi commercial (elec- 


trical. hydraul 

shire district. le and general” now OReing Tae 
GINEER REPRESENTATIVE or on works 

Address. P1400, The Engineer Office. 


P1400 8 





Pp. 
Chemical or Industrial 
Engineer Office. 


mstruction and maip- 
now 


EGER. Age 84, 12 A ge General Experience 
mechanical and electrical 
(5 as chiee engineer, nitrate works). 


London engineer, 
GINEER or_ ASS 


CHANGE as 
ISTANT MANAGER of 
Works.— Address, go Le 





TION 
‘ks 


takings ; 
Address. P1308. The 


INGINEER ora Pn hae! yk 
such as 





practical — 


work ; education ; 
drawing 


| hgy so (JUNIOR) a ia 
Drawing-office or on adm 


e staff ; 
a oil Fate ot 
Hoop. ane, and of theory and 
P1876 B 


—Address. P1876. The Engineer 





Grom of. M.LALE., MLS 1. 4s DESIRES POSI- 


guoceontl organise a ass fw on The 


in up- -to-date. 





ea 
si ae 
ae 





salary 
: ment, » Boo, Pa ma be sent apvlicania hadrey 
ae Be Deacon’s, 
London Boy A 


. 
> oe 


“ 























EATING and VENTILATING ENGINEER (33) 
UIRES gre < RESPONS. egegenen A ; 


first. experience ; 
— m hot and of at gree =. a 

ae and cold wa gape Y. coo) retrigera- 
ti aryi salary £600,—Address, Fie 














Eneineer’O Fisios | PARTNER REQUIRED, “with Abowt E000, 10 
AGHINE SHOP SUPERINTENDENT. Ase 37, Pavest in business to manufacture. patents 

op gp at oa at» OE ge lon 8 years aos A Addvene P1sey, he Knginet oir 

adees. P1388. The Engineer Office, P1388 B P1387 c 


PARTNERSHIPS 
IMMATURE - PRESENTATION 





IGNORANT COMMENDATION 
TNCATEIOUE. Kn Lily haing a 
ll these you ting us as to 








ENGINEERING PARTNERSHIPS 
AND BUSINESSES. 


WHEATLEY Ki KIRK, K, PRICE | & C0., 


46, Wailing Street. LONDON, ho. 4, 



















ANCIAL CO-OPERATION IN - 
RY. mene 


VITED in ands proport 


London ; shares 
on gueput geet 5 
Address, P1431. 








a 
The Engineer Office, 
P1481 o 





















I. MECH. E., 30 Years’ Ex SEEKS 
POSITION and some FINANCIAL REST 
in well-established firm any a 5807, The Engineer 





































a ENGINEER and =e, with 
ays technical an 


tf 
Address, P1304, The Engineer Office. P1304 B 













Inst.0.¥., 
AMINA. 










. B. 
Inst. C. by . i * 
Ghambers, 58, South C5, eae. ews 












ECHANICAL at germs —_ . Rs KLSPOR- 

tional a : 

SIBLE PO: 
introd: 


crushing. screening and 
colliery “equipment,—Address. 
Office. 





eS ENGINEER. who has held 
staff appointments with large engineering 
tractors. is DESIROUS of 


Goverument con’ 

TAKING UP an active FINANCIAL INTEREST 
in a sound Engineering Co: 
practical and extensive 
utilised.— Address, Piss, 





ICAL pe ow # (29). Fe Officer. 


Single. 

0, an ical staff 

DESIRES Posrrion’e of RESPONSIBILITY. abroad ; 
id return Russia ee opportunity 






wou k 
offers.— Add ress. is et E 


N MINING and Faaaggeng ae aor. 
, lence in 








supervise steel 
Address, 5724, The Engineer o 
TEEL | ae MANAGER. Desiring Change. 
WISHES CORRESPOND with a FIRM 
SEEKING « competent ; light mat > =~ she 
—Address. P1409. }. The Engineer Office, iP P1409 








neer Office, 





























loam. machine B ex, 
Mandy Works. Bull-s ley. Stock ee Fae 





shop. Sededalos. URL Y. embiaies se 





Age 41. with 25 oo Experience 

“sy gmithing Fo Ro refer- 

THe . eames FOREMAN or UNDER. 
§. The Engineer Office, 


chetnetiican cad ras REPAIRER. Recently 
dissolved ot "ARSISTART ; SEEKS POSITION 





pd cpg om drawing-office experi- 

boilermakers’ work. and 

Stage pe age 32; Please state 

AF. palary — Address, P1404. The Engineer 
ice, P1404 B 

Pe a 


CM Con FOUNDRYMAN, 

Cork, DESIRES CHANGE, 
whether house is a 

Piseo, The Engineer oO eigen 


ILLWRIGHT. Charge of Plant. 
erecting. al agp tools. Fey 


strict +. ex 
dress. P1378. The Suginoes Office, 
7ORKING , MECHANIC ‘REQUIRES OH GRE a of 


experience. upkeop 
stent and. oll ‘engines. electrical and hydraulic plant. 
good $y 




























STANTED, ONE COPY of “ THE ENGINEER” 


Ha} . bd 2b. Se aon 





education ; 
Address. P1397. The Engineer Office, 


RADESMAN’S SON. Age 19 Years 8 ee 
refined. good education. OFFERS HIMSELF to | © lities ; at present occup’ 
Engineering’ Firm. “in or Sie SHOR | te tage tangs ensign comer el kyon 
= drawing ; anew a — —— Porteous and Co,. Advertising Agents. Glasgow, 

26. The Engineer Office, 1426 B TT P1392_p 
= = = (CAL ENGINEER (35). Sailing on 
Wo Witkar SEEKS sit anlON woea go any | ML Satya tor Butoh Cotumbia. wil “Abr o 

nd of machinery, erecting and ‘Tepairing, also used | AGENT for British fiums on Pacific ; sanaen tefer- 
to buildings. &¢.--Address, P1200, The Engineer Office. | (NC% siven,—Latters, H,. 52. Onkley-street. 8 oa Ss 
Din GHTSMAN | DESIRES BERTH: 15 “sf MANUFACTURERS. SHIPPERS AND MER- 
am a Itration. contractors’ plant ‘WANTED. 
and and general ene! engineering,— Address. pial? FF — thes: of 


BAU GHTSMAN. JUNIOR (19)., sities P1389 p 
ITU. experienced in steam p ~ 
pumps and 1,0. engines. Spe -~ practical — . & G, AND ENGINEER: 
experience,—F,. 143. Percy-road. P1375 B }_ ER ee eek ENGINEER, rer 
EMPORARY APPOINTMENT. SunNG JULY, | and 
drawing-ome oe le Per echanical Ph: ag re 7 
-office. wor! c,—Address. . The ae E D 
+d Office, aso | ee ress, P1283, The 
ST POSITION ; one year D.0, =) rane 
— pw bit hep DEFORE OF WING-OFFICE FURNI- 
orkshops ; keen. energetic and ambitious; moderate | PREFORE ORDERING DE reece the actual 
salary.—-P,. 5. Warwick Cottages. En 4 So tact _—THE CAMDEN BOWING: OFFICE. 
Middons. 06:8 Church-street, Leamington Spa, Suppliers of every 
CER a! ). REQUIRES roe in on Drawing-office requirement. P1187 1 
Office ; 5 years’ experience ; mdon or seaside, 
—Address. P1393. The En ngineer Office, P1893 B IRM of ENGINEERS and 4 IRONFOUNDERS in 


Te tincrne ores LADY RE UIRES POST in wer AVAILABLE for the M 'ACTURE of a 
‘ks Drawing-o' ; 4 years’ ex- GHT ENGINEER! SPECIALITY, preferably one 
and some technical knowledge of drawing.— | for which semit- Teitled. labour could employed. 
A, ne care Gardener's. Newsagents. 93. St, John’s-| Would undertake manufacture and sale outright or 
road. Battersea, P1396 B wes vy os principe or ee 
ores. Practical. Heat Treatmen Harden- | 0nly.— 

ing in all processes. SEEKS ENGA EMENT, IGHT ENGINEERING .— eb a FIRM Able 
—Address. P1383. The . Engineer Office, P1383 B to UNDERTAKE ee tiek SRORUUTSON 
F,OUNDRY FOREMAN SEEKS SITUATION ;| % ® ‘few SAMPLE BACHINES (ish see - 
35; 20 jence 1 eng i Estimates gs be required ue prin ready ; 

wr ee eee Ad dvee | Birmingham Manchester districts 
* | Address, 5878, “The ie Engineer Office. 5878 1 I 


ANTED. SITUATION TURNER IMPROV Saving soe z ern or? in oor 
ce, turnery, ating | SEEING gS  Hollybank, W bi 1 


Leo ES, HHONT snd and Tend HEAR AXLE FREES an sae 


‘el 


i 


the Savona af of exploit: 
full 










NST. OB. INST, MECH. E. E 
A EN 

























ag a i 
PREP. “caNDib ATES, either te De or by 

Hundreds of successes 

ive Courses can be 
—9, V t,_ Westminster 8. 2010 z 
ENNINGTONS, "ENGINEERING TUTORS. — 
Postal Courses in Mechanical Engineering, also 
A.M.LC.E, and A.M.I.M.E. Introductory Course in 
Engineering, Mathematics, and Mechanics. — 254, 
Oxford street, Manchester. I 








ENCY WANTED by a i 
A aoe te other or areahine 
latest 


















A° 











commercial man ; 
London_ or Birmingham 





mt — 
P1397 bp 


EW ZEALAND —CO INSULTING ENGINEER and 
MARINE SURVEYOR, returning shortly, would 
REPRESENTATIVE, TAKE UP an 
tae. hemes Serr. ot, CAREY adres, 
le Vv: _—, 
Pidlo. The Easiness Office. mma 3730) 


Og gr (30). Shortly posning. Office in “i 
CONSIDER aitable SALE AGENCIES for for scotland in 





































oF mt Boote ae oe and 
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DRUCE SERVICE 





A battery of No. 4 Herbert Capstans supplied by us to Messrs. 
Tilling Stevens Motors, Ltd. 


E. H. DRUGE & Co, Ltp., 


MACHINE TOOL FACTORS, 


Holyhead- Road, COVENTRY. 


Telegrams—Drué¢e, Coventry. 


Telephone—Coventry 552. 


lies machime-tools etc.+— 
ae but Bove with them into the shop. 


RUCE mi fer. is a 
guarantee of efficiency. 
We carry big stocks of machine 
tools—new and second- 
all kinds and all makes. Kar 
time you come our way just 
look us up, and we'll give you a 
demonstration on any machine 
you like, 


We have a staff of experts at 
your disposal. They 
assist. you.to seléct a ;single 
machine tool or a wage 
shop sepaest from fo 


tion belts to line shafts, 








SOME OF THE 


New and Second-Hand Machines in Stock. 


1 — Rhenania Gear Hobbing Machine. 

2 — Gear Milling Machines, 

1 > No.6 Fellows Gear Shaper, 

1 — No. 3 Bilton Gear Cutting Machin 

1 Archdale Horizontal Miller, svin. t lin 

1 er a Sutcliffe Horizontal Miller "pin. 


14in 
i— Broinaed, ‘Milling Machine, 3ft. by 6in. 
3— = and Whitney 12in. a, ayes Hori- 
tal Millers, table 16in. by 6tin. 
3— Hand Milling Machines, by the the Burke Machine 
n y 4 
1— 12in. by i0in. Plain Mill a "Machine, by the 


1— No, 3u Le Blond Pisin Milling Machine, 
1— No, —- n Lincoln Type Miller, Sin. by 


ot 6in 
1 — Size **C * Smith and aun” Vertical Miller. 
2— Drummond Vertical Milling Machines, table 
17in. by Sin. 


1— Small Plano Miller. 
1 — Richards Vertical Plano. Miller. 
1 — Standard Holroyd 6in. Worm Milling Matins 
1— Duplex Webster and Bennett Cam Milling 
4— 24in. Swing Dean, Smith and Grace Surfacing 
and Boring Lathes 
1 — bin. Centre 8.8. and 8.C. Lathe, by Drum 
New 


1—7in 


ditto. 
1 — Bin. in. , Centre by 8ft. Fitchburg Straight Bed 
1— te: Centre by 7ft. Bed Yorkshire 8.8. 
1 — 8in, Centre by 8ft. 8.8. and 8.C. Lathe. 


1— Bin, Centre by sit. Holbrook 8.8. and 8.0. | 


8.8. and 8.0, Lathe. 
. Bed Le Blond 8.8. and 


8, c. 

1 — 18in. ‘Contre Bridgford 8. 8. and £. C. Lathe. 

1 — 64in. Centre 8.8. and 8.0, Lath 

ee aS, TS gad hers’ Lathe. 
— Thin re e Tass Finis 

4— 4in, Centre Bench aoares. 

4 — Polishing, Spindles, 

1— Ryder Piston Ring Ganies Lathe, 


1— No. Cincinnati Acme Capstan. New. 
din. Host 1-16in, 
2— Be 5-8 Capstan a 


New. 
1 — 16in. _ és Slotting Machine, by ‘smith; 
Beacock 


t. 
1 — 4in. Stroke Alfred Herbert's Slotting Machine. 
1—~ 8in. Stroke Druce Slo’ Machine. New. 
1— in. Stroke Druce Slotting Machine. New. 

1 — Druce 6in, Stroke Slotting Machine. 

1 — 14-16in. Stroke Traversing Head Shaper. New. 
pm ae. Stroke Drees Bhapine ey New. 

2 — 2bin, cory Pattern Upright Head Drilling 


1—. 80in, Heat y Upright Drill, by the, Cincin- 
nati Bickfor 
2+ 20in. ya Dillls by: Prentice and Centaur 


Ty 
2—8-8in. Bench 
1 S-8pindie “ Sigourney * Sop Roy ee 
1— 8.Spindle “ Slate esate Column Drill, 


5. capacity. 
8 — 2-Spindle” Jones-and Shipman Sensitive 
6 lumn Drills 6-8in. covectty 
~ Fens 6 “a4 and Bal 
oo Sin. 
, Capacity. . : 


Tool Works Straight Bed | 


| 2— 6in. 










1— —, B Shipman Bench Drill, 68-in 
2-— No. ; Wali ey Drilling Machines. 

1 — Whiton 24 Spindle Centring Machine. 

» Saad Pree! ane hitmey 10-Spindle Drill, 1-12in, 


_ Maltiie Drilthe Machines, 2 and 3-Spindle, 


24 — 10in. Double-ended Bench Grinders 

1 — 6in. by 24in. Landis Plain Grinder. 

4— 6in. by. 24in. Dri in Plain Grinders. New. 

1— No. 1 Universal 1 and Cutter Grinder, by 
he Modern Co. 


t e 
1 — 24in. Horizontal Grinder. 
1—No. 4 Lumsden Automatic Tool and Cutter 
Grinder. 
2— No. 2 Lumsden Oscillating Tool Grinders. 
2—No, 1 Lumsden Cup Wheel Wet Tool 


Grinders 
1 — Double ended Tool Grinder. 
2-— in. 4-8 Acme Automatics. 
2— 2in. Cleveland Automatics. 
1— No, 5a Potter and 


J. Adkins Ring and Surface 
» & Halen Broaching Machine. New. 
. weeney and Blocksidge Fly Press. 
2— No. a and Me eee bie Presses. 
381 is Waite ee ae = oy sacew Me 
002 Taylor and “Cuslien Power Presses. 
1— No. Fon Bliss Power 
Siraighioning Press. 
No. 
1— Pneumatic Rivetter, by the Consolidated 
Pneumatic Co. 
Sy tere Cold Sawing Machine, by Lea and 


Gk akenet WwW ng-off Machine. 
Hack here by Millers Falls and. Morton 


ver. 
.. 8in., and 8}in. Druce Horizontal 
Boring, Drilling. and Milling Machines. New. 
1 — No. 1 Kearns Horiz. Uni wt nny — Spindle 
Boring Milling and Tapping 
1— 20in. Wilkinson Duplex Vertical Boring and 


ing Mill. New 
1 — 36in, Bullard Vertical sate Mill. 
1— 24in. Roberts Vertical 


{ 
1—No. 2 Wilkinson” “Vertical 


hine, 
2— No, ert Shafer 
1— No, 3 Rickert Shafer Topping Machine. 
_ Vv }. to Gin, a 


Drilling and 





Jang tome 


1 — 18in, Band Saw, by P 
4 — &0in, Circular Saw aw = 


i- ny " ne i ’ 

1+ : No. @ Whitehead. 

1— ** Apprentice *’ Type Wood Trimmer 
on stand. New. 

1—No. 2‘ * Masterpiece ** Type Wood Trimmer. 


1 — 36fn, ‘Circular Saw Bench, by ‘T. W. Ward. 





Johnson Chucking Auto — 


ing and Turning» 


N : 
opie Machines, New, | 


LETE CONDE 


ECTOR 


ECONOMIES TO 


00 


NO 


OE BS R > COM PANY 


PMENTS 





VACUUM TO 


28:’ 


LOW 
PUMPING 
POWER. 


NO 
REPAIRS. 


NO 
ATTENTION, 


COW 














“ SPECIAL” 


CLEANING CLOTHS 


ABSORBENT, REVERSIBLE. 
Invaluable for both Machinery & Woodwork. 


Samples free. 


VENN BROS., BEESTON, NOTTS. 



















































NEW USES FOR 


RUBBER 
£5,000 IDEAS 


The Rubber Growers Association (Incorporated) offer the following 
awards for ideas and suggestions for the present uses or for 
encovraging new uses of Rubber :— 

1. One prize of £1,000. 
. Three prizes of £500 each. 
Ten prizes of £100 each. 
A sum not exceeding £1,500 to be divided 
amongst the remaining Competitors whose 
suggestions are considered to be of value, 
according ..to the relative value of» their 
suggestions, but so that no. competitor will 
receive more than £1 

Suggestions must be practical and likely to increase the demand for 
the raw material. Ideas will be welcomed for the application in new 
directions of existing processes, metho ’s or manufactures, ‘or for improve- 
ments or new processes which will facilitate or cheapen the production of 
rubber goods. 

Competent ‘judges (technical and otherwisé) “will be appointed to 
inyestigate and adjudicate upon suggestions received, 
“Suggestions must be accompanied by ‘a séaléd envelope bearing 
outside the nom-de-plame or number, and-inside-the real_name and address 
of the Competitor: Names of Prize Wisners‘only will be published. 
| PAH compelitors shall be Mag cm by the conditions governing 

his competition, which»¢an be obtained from—Rubber Growers, 
Association, Dept. C, .38,;Eastcheap,; London, E.C. 3. 

Fhe closing date for receiving. suggestions. from competitors is the 
~ 31st December, 1920. Envelopes will-net-be-opened before this. date. 


~~Suggestions should be addressed to— __ 
Fhe Rubber Growers Association Prive Competition, 


c/o Messrs. FITZPAT ICK; GRAHAM. & CO., 
rtered Accountants, 


95a, Chancery Lane, London, W.C. 2: 
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Gea cadins tant can coa Saaeeet Haee 

m engine steam as a mover 

=~ scenerme success. In fact, such immortal benefits 
on seated that the 

Watt wilt will never be hono: 

through lack of 


i 


2 
a 
3 


mi ded. to honour 
| goer the basic principles of ‘‘prime movers.” 


APPEALS 


Wecannotafford to miss semanas of combining our 
and our brains in this International 
to Watt, which will mean more employment and 
millions co g the 


@ Don’t delay. Your dona te urgent. Give Now 


ann ee usde parable ts to * ee Watt Memorial’ 





YW EATHERS’ 


LICHT: “VALIANT” STEAM PUMP 


FOR EMERGENCIES. 


Weight 63 cwt. Simple & Reliable. 
Capacity: 100 Gals. per Minute. 


Contractors to War Office and 
Admiralty. 
GREENWICH, $.E. 10, LONDON. 


|| OXY-AGETYLENE WELDING 


COMPLETE PORTABLE PLANTS——OUR SPECIALITY 























Broken Castings Repaired 
BY WELDING PROCESS. 





Address : ioe tiggm WATT MEMORIAL COM: 
at Le Cages ayes pre eee pe ew Street: | 
mingbam. who wil! send interesting iterature or 








the VAUGBAN CRANE 
co. GF) usa. 


MANCHESTER. 
glia Brecce Remeware Palieg Bisco 











“BRITNIC™ 


— 6,000. 008 BP in corvice— 
WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


THE BRITISH NICLA NICLAUSSE BOILER CO., LTB. 
The Cleek House. Arundel St. Strand W.C. 











HATCHAM 
a4, eats tek nosb. B. 1. 
BEST ENGLISH GAK TANNED 
BELTING. 


LARGE STOCKS. LOWEST PRICES. 














STURTEVANT 


= FANS 









W. H. ALLEN, SOa & GO. 


QUEEN'S ENGINEERING WORKS, 
BED*ORD, ENGLAND. 





The Baldwin Lecemetive Works |: 


PHILADELPHIA, PA. U.3.A. 
Lecwtee Offer + 
34, Visteria Strect, Lendes, 5. W. 


See Dectrated save last week and next wook 


BULLIVANT AND CO., LIMITED 


Stee! Wire Rope tides 
Engineers and Contractors, 


BULLIVANTS’ AERUAL ROPEWAYS, Ltd., 
sn, EG made Ave. (6 nee 











Works : 


























Acetylene Flare Lamps 
FOR OUTDOOR NIGHT WORK: 


Constructional Steelwork. 
Galvanised Tanks. - - 
Steel Barrows. - - - 


Sheet Metal Work 
OF ALL DESCRIPTIONS. 


FRED" BRABY & C* L° 


ASHTON GATE WORKS, - BRISTOL. 


And at London, Glasgow, Liverpool, &c. 














eb qiliady’’ Wad Sadicdblilty mpving tuabe’ axenillss 38 skin semi-fluids, &c. 
POS) NVE ACTION. HIGH PERCENTAGE OF EFFICIENCY. 
NO VALVES TO GET OUT OF ORDER. 
packages a oh Paper Makers, Sugar Refiners, Soap Makers, &c. 


Whirre vor Descairrive Cataroave No. 80. 


“THE “DRUM” E ENGINEERING GD., Lid. 28, Humboldt St., Bradford. 









ALE’ TYPES & ALL ee 


See ovr full Adot. Gieedactinkt 


The B. C. B, = Mesiafoaktie Co., 
ce VICTORIA STREET. LONDON, 8.W: 1. 


cED RECIPROCATING PUMPING PLANTS. 
f Core Ol TRINH Car. 















“COLMORE” 
DRAWING TABLE. 


All adjustments are made from the 


normal position of the draughts- 
man, and are self-clamping. 














Made in Double Elephant 
and Antiquarian Sizes. 


PRICES ON APPLICATION. 





Sole Makers: 
J. A. REYNOLDS & Go, 
LTD., 
Stuart House, Edmund Street, 
BIRMINGHAM. 





HAYS’ 
GAS ANALYSER. 


Quicker and easier to work 
than the ordinary ‘‘ Orsat.’’ 





HAYS IMPROVED GAS ANALYZER | 
1918 MODEL 
PATENT NO, 1,077,342 


Specially applicable to the testing of :— 

Boiler Furnace Gases (CO,, O, and CO). 
Exhaust from Internal Combustion Engines. 
Gases from Sulphur Burners. 

Nitric Acid Gases, Chlorine Gas, &c. 


A Chemical Er gineer writes :— 


Pheer Ege om | Se agate the Hays’ Analyser 


ago. 

i Friends hove this king i ection with 

mm talfarneso, and i in generally in operation thro 
ne measurements in relays it hae 

Seen tere is cubstantiaby quisber i 4 


A Hays’ Automatic Gas Collector which — 
an average sample ny re 
by to 86 hours enormously increases a 


of the gas over an 


the Analyser, as, the analysis gives you the 
conditions prevailing over a pottod 


average condi 
instead of just at the moment. 





| Weite for Pamphlet “EG A” to 


New nodvd 


~onfy Chapel Walks; Manchester: 


6 re 
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BUCKET DREDGERS, 


HOPPER AND BARGE LOADING, 
BOW AND STERN WELL. 





COMBINED BUCKET AND 
PUMP DREDGERS, 


With Hydraulic Jet and Improved 
ROTARY CUTTERS for 
CLAY & HARD MATERIALS. 





HOPPER BARGES, TUGS, 
AND FERRY STEAMERS. 





ESTABLISHED 1878. 


pATEN 


CUTTER 
HOPPER 


DREDGER® 


To Discharge into their own Hoppers, into Barges, or 


SUCTION PUMP 
DREDGERS 


Ashore through Floating Pipes. 


TRAILING SUCTION 
HOPPER DREDGERS. 


NEW BUCKETS, LINKS, PINS, GEARING, &c., 
SUPPLIED FOR EXISTING DREDGERS. 





LONDON OFFICE: 
9, FENCHURCH AVENUE, E.C. 








FLEMING & FERGUSON, LTD., PAISLEY, 


NEAR GLASGOW. 























H.W. KEARNS & 60. L?- 


BROADHEATH, MANCHESTER. 


MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221, Altrincham, 
See our I!ustrated Advertisement in issue of June 4th. 


HALL’S PUMPS 


J. P. HALL « SONS Ld. 


PETERBOROUGH. 


DAVIES & METCALFE, 


s. 
INJECTORS. 














DREWRY 
RAILWAY INSPECTION CARS. 


See Advts. May 21 and June 18. 


The Drewry Car Co., Ltd. '¢. River Piste House. 


Phone: 458 London Wall. Tel: Effervesce, Londen. 





Preece). 
All sizes from S}in. 
te 72in, 


TURBINES 


FOR ANY POWER 
OR 
HEIGHT OF FALL. 


CENTRIFUGAL 


sneer 








The Standard Piston Ring 


Premier Works, 
De® ood 
SHEFFIELB. 
Telephone No. 2149. 





“ASQUITH” DRILLS for 
WALUE, OUTPUT 
& DURABILITY. 
Enquiries Eeteemed. @eod Deliveries. 
Wm. ASQUITH (1919), Ltd., 
Gighread Wells, Halifax, Eagiand. 
Matchless Best Cast Steel. 
Matchless C.S. Circular & Baad Saws 
FOR IRON & STEEL. 
Matchless Cast Steel Files. 


ALFRED BECKETT & SONS L” 


SHEFFIELD. 


PEGLER BROS. “2.” 
BRIDGETON SMELTING WORKS, 
Ferdueuk Street, BRIDGETON. 

Regd. Office: 54, Brown Street, GLASGOW 


“ Quality of Materials.” 


An interesting leaflet for Engineers and Stee! 
users. Sent post free on application to 


SAML. DENISON & SON, Ltd., 
Parkside, LEEDS. 





























mov 
tube boilers, evaporators, 
sealing, rust removing, etc. Always use the 


\ 





ing scale from Babcock, Stirling and other water- 
i condensers, Laneashire boiler 


PNEUMATIC SCALING TOOL 
for removing scale. 


WRITE FOR LIST 


)| SKATOSKALO" 


















9, WESTFIELD ROAD 


BIRMINGHAM. 


LY he OE i— § ke ee EES <8 GTS! MD eS ab 
ACTUAL USE HAS PROVED ILLUSTRATION SHOWS AN 
The unfailing effectiveness of the “‘Skatoskalo’’ for re- “A” TYPE LANCASHIRE 


BOILER SCALING TOOL 





FRANK GILMA 






Sole 
Maker, 














> EEE ee ae A AAA 


| explaining its many advantages—simplicity, strength and 
speed. No skilled hands are aot ate na use. 


t 


WHEE 

EBs 

BEC 
—- 














Willcox’s “‘ JOINTITE.” 
RUBBER INSERTION 
and other Joints cut to any shape, from stock. 


e TORENE:, PMA. 















f Engineers 
Stores 


of every description, ee 
specialities as illustrated, 
tools, &c. 

_ WRITE FOR 
%- ILLUSTRATED LISTS 


W. H. Willcox & Co., Ltd. 
32 to 38, Southwark St., LONDON, S.E.1 


Telegraph : ios. Southwark 








Sees 






ie ee Sa 
i? ba ba Re Gea 
Pe 1 % ‘ 
> x 
. ; 

















‘elephone: Hop 3140 (7 lines). 











Leather, ‘Hair, Cotton, Balata, &c., 
BELTINGS. Also 


; “BALATITE” (Reg. Trade Mark) 
BELTING. 


Aa 
INJECTORS. 





- 























LANG'S LAY WIRE, ROPE 


BARGUAGUWRED OT 
GEORGE ELLIOT & CO., Léd, | 
Works: GCARBOPF,  OMen: 16, lent George Strect, Westminster, Londen, 
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TROUGHTON and SIMS THEODOLITE, 
wooden case al jones cover, £40; STANLEY 
LEVEL, wooden th as’ new.  16ft. 








SOPWITH STAFE— oe ILIP POORE, 1, Pater- 
n “row, E.C. 4 5908 o 
TIME RECORD. Bg —— Guaranteed. Latest 
model What F. PELLEY 149, 
road, E.0.1 2000 a 





— MILD STEEL as BARS — 
4in. by 90 
#lu. by iin, 70 Tons. 


Pa 2tin. by Ihin., 50 Tons. 
d 2tin. by liir., 150 Tons. 
2in. by ain. » 12 Tons. 
2in. by 7-8ip., = Tons. 
Also some Iutermediate 
All NEW material in good condition; being on y 
stock msty. Price £26 per ten. f.o.r. London, for 
immediate clearance of big lo 
THOS. W. WARD, Ltd., 
Silvertown, London, E. 16. 5859 G 


oe STEEL PLATES, All Ore Siz, 16}in. Long 
by 4tin. wide by 11-32in. thick; 65 tens to clear 
NEW material, never been used, and in 
Equal to No. 3 tempe:. Full 
analysis or application. For immediate sale, will 
Taos. f low r Pie of £30 per ton, f.o.r, London,— 
0: YARD, Lid., Silvertown, re. 16. 





quickly. 
excellent condition. 





OCHRAN petal enna s oer, 16ff, Gin. 


by 8ft., 120 Ib lure. Done very 
little work and in omit condition, Complete with 
all fittings and movant immediate delivery. — 


ings 
JOSEPH I PUGSLEY and SONS, Ltd., 


Cattybrook 
Tronworks, Lawrence om: Bristol. 5869 G 





OR SALE 
wen ee oy HORIZONTAL TANDEM ENGINE, 
and 18in. cyls., 22in, stroke, by Marshall. 
Sons Por Co., Ltd. 
HORIZONTAL a ayy ae ENGINE, 14if cyls., 
24in. stroke, by Rus Proctor and Co., 
HORIZONTAL CONDENSING ENGINE, 13in. cyls.. 
24in, stroke, by Ruston, Proctor and Co., 
50 B.H.P. Crossley” ** GAS ENGINE. No. 57.783. 
P thy, Buckton *’ PLANING MACHINE, to plane 14 by 
TWO or stroke SLOTTING MACHINES, by Wm. 


Muir 

18in. centres Treble geared 8. and ce LATHE, on 
26ft. straight bed, by Hulse and Co., 

Nearly New 16tin. centres Ze. sijed S.S. and 8. 
lag on 27ft. box end bed, . Lang and Co. ua 


15in. centres 8.S. and 8. LATHE, on 16ft, straight 
bed, by the Whitcombe- Blaisdell 
idin. \—* * Deutsche-Niles ”’ S.S' and 8. LATHE. 


on bon str: 
ATALOGUE of STOCK MACHINERY, 2-3000 Lots. 
on application. ited. 
HOS. W. WARD, Ltd., ALBION WORKS, 
Tel., ‘‘ Forward, Sheffield.”’ SHEFFIELD. 





Tv 7 
CRANES _¥ OR*sSALE. 
ONE New 5-Ton STEAM L MOTIVE CRANE 
by Thomas Smith and Sons, Rodley. steel lattice jib 
50ft. long, 4ft. Siin. gauge, all motions by steam, 
weighs about 35 tons. weeks” pine. 


Jib, steel guys and sleepers, 530-volt D.C. Motor, 


ONE New HAND PORTABLE CRANE, two. lift 
6 tons at about lift. radius, for 4ft. 8#in. gauge, 
rising and falling jib, weight about 10 tons, makers, 
Chambera,* Scott and Co. 
eo New — STATIONARY CRANE, to lift 

to 6 tons at lift. radius, rising and falling jibs, 
suitable for dock or siding work, ers Chambers, 
cor ane Co,, weight about 8+ tons, to swing a com- 
Be 
TEN SETS of New 10-Ton Heshert Meni Worm. 
geared LIFTING BLOCKS, for about hift. 

ONE 500 K.W. STEAM ELECTRIC GENERATING 
SET, with vertical triple-expansion engines, 16in., 
23in.. and 386éin., stroke 14in., direct coupled to 
Westinghouse D.C. eight ad gener- 
ator, 450/496 volts, 350 Tevs. Immediate delivery. 

GEO. COHEN, SONS and CO., 600, Peaeercia 
ast, London, E. 14. 


DIBSEL-DRIVEN GENERATORS, &c. 


Dee ee Sn aaons, cee W.. 
D&., 500 250 volts, 320 r.p.m., in 
prices. Engines and 





condition.” Low and dynamos could 
be ee WO 560 K.W, PARSONS TURBINES. 
460/500 volts), complete 


= Folte DC. in series 
armature and 


TURBINE eae Wrillane-E.C.C.. 200 
vs 440/500 volts, complete with condenser, pumps, 


“SENNINGS, West Walls, Newcastle-on-Tyne. 


Fes IMMEDIATE DELIVERY, FIVE (5) Ly 
New F Wheels Saddle-tank STE 

150 Ib. w.p., by *Bacnall’s. 
gauge 60 cm.—R. H. tis and CO., 53, The om. 








way, E » London, W. 5 Phones, Ealing 1764 
and 1951. 5580 @ 
OR IMMEDIATE SALE oat DELIVERY, High- 
class GENERATING SET, by Reavell; three- 
crank ecmround high-speed e ge 3 qiirect to 
Ry by Brown Boverie “and Co 375 


in first- condition. “GOSEPH PUGSLE 2 
-_ ‘SONS, Ltd., Lawrence Hill, Bristol. 5838 a 


. Bey SALE, INSTANT DELIVERY. 

set PLATE-BENDING ROLLS, 

ee hd mn, stay bg Sin hides OHN EH: 
RIDDEL, Ltd., 40, St. Enoch-square, 


Poe sae 

RAULIC PRESS, ram about 18in. dia., 
= ram Sin. dia., working pressure 1 ton.per. square 
Fielding an 





5004 G 





Tess: 
RAULIC PRESS, Tam about 24in. dis, 24in. 
stroke, ——y pressure 1 ton per square inch, made 
reenW' 


by G 
Seen in London. Low prices for quick sale. 
Write. GEO. COHEN SONS and CO, 600, 
mercial-road, E. 14. 5708 a 





R SALE— 

RAILS, 1000 Tons new perfect STEEL 
FLANGE RAILS, “5 Ib. per yard, British Standard 
patterm (which cam always be r and .by 

alrangement cut to specified lengths ; Gs 
FROM STOCK, viz.-—Fishplates,” oits and Nuts, 
Spikes, Special Cast Iron Chairs for ap Switches 
and Crossings, Main-line Sleepers a. Crossing 
Timbers, clean or creosoted, mew or 

= gay carriage paid on heating quantity, 


oe < 
om” SUPPLY CO., Ltd., 7,_Cymric- 
bottains Carat 5974 4G 












OR SALE.— 
‘ONE Vertical Cross Compound Corliss GENER. 
ig tS. at 220 volts, 95 r.p.m. 


300 K: 
CASHIRE BOILERS, 30ft. by 7ft. 6in, 
for 90 ib. per sq. in. pressu’ 
ONE LATHE, ~ i 109ft,. straight . bed, 
Sliding, and Bereweutting, with 3tin. 
m3, 21in. centres 


hollow "spindle 

ONE LATHE, by J. Stirk and 
pe, 2a. gap bed Sliding, Svifacing, and Screw- 
evtting. 
ONE DITTO, on 20ft. bed, Sliding and Surfacing 


only. 
ONE DITTO, on 33ft. bed, Sliding and Surfacing 


only 
LATHE, 7}in. centres on eee gap bed, 

stiding, Surtacing, and Screw°cu' 

ONE_ PUN .CHING. and SHEARING. MACHANE,,.. to 
ONE PARTING OFF MACHINE ‘in 

HGH 7s BEL, si ea 
Sco ™ TDM, with 
Brook Hurst starters. 

Fore pe 













and 
The HALLAMS 
co. Ltd., 


chant lope Werk 











1 12 HP., 3-phase Totally Enclosed Slip Ring Induction 


Motor, 
700 R.P.M. 440 volts, 
and slide rails... 
Also controlling gear for above, comprising wall type oil immersed 
tank switch, with no velts and--overload’ release, and “interlock 
arrangement with starter fitted with slow motion operating device, 


50. cycles, with»pulleyd5in. dia. x 5jin. face 


Ram 10in. dia. 12ft. stroke, with C.I. weights, capacity 40 gallons, | « 
and suitable for a working pressure of 350 to 400 lbs. per square 
inch. 


1 Set Pearns 2in. by 4in. by 4in. Steam Driven, 160 Ibs. 
per sq. inch, vertical treble Pumps, 
with Air Vessel and Relief Valve, suitable for working in conjunction | "¥ 
with above accumulator. 


Quantity Second-hand Chaired Sleepers, 


Address Messrs. 
Advertising Offices, Leadenhall-street, London n. 


1 Hydraulic Pressure Accumulater of Messrs. Berry, | ({O2"°F¢2 
Anchored Type, i lis 
ividdrees 


FOR SALE 
: d R SALE. 
, COMPLE WORKS ELECTRIC POWER and 
. 5 LIGHTING P. in perfect condition and very 


little 3 compris: 
ONE 


sing :-— 

KW. 110- wolt Westinghouse Compound. 
ye D.C, E 

TRONCLAD SWITCH PANEL, bon- 


ONE 200-amp 
DP. puiten and Fuses, Volt and 
. and Shunt Resistance, all totally 
encl and Tdlinted on channel iron 
ONE 5 het 110-volt ye Lo Swedish Shunt. 
und MOTOR with 7in. by 


3uin, pulley, slide ny mal D.A. Igranie¢ 
starter. 


10-amp H.D. DISTRIBUTION 
OARD, seaeated on slate and enelosed in 
tae case, together with the whole of the 
exterior and interior cables, switches, 
fittings, shades, &c. Xc. 
** Z.E._ 629," c/o 


ONE 


Deacon’ 8 


5008 6 





hi ON BILAL HYDRAULIC PRESS, working 


; it, is * ; 6000 Ib. per square inch, ram 22in. dia | 
This unit is'practically new. Ri cistaa’ Sur dthans sen, Gis. by at. din, contre, 
with: moving table 3ft. 3in. by 3ft. 3in., and valves ; 


low-pressure solic 
by ‘tt  aarebe. high ressure solid 
. stroke, xed inverted 
wo columns S8}in. dia. by 
centres, by Davy “Bros. Sheffield. 
The E Office, 5963 a 


ULIC DSTENSUTER re above press, fron 
inc! 








Fo WEIR iil 
ren HIGH PRESSURE VERTICAL FEED 


boxes, from 8in. to l4in. steam 


a. Sin, on 12in. stroke. 
VERTI FAN ENGINES, by y, Allene Paraltes. 


and Brotherhood, 5in. to 7in. to 5in 
stroke, with or without fans, approx. from 8ft. to 


6in. dia. 
act me PEGIMES. Six Sin. ro’ Gin. ove. Sin. ard 
Saaietine eects, ak. ee 
8 ima. ENGINT! :. bin. a. “bin 


ind 6 6i 
STE. ENERATING SETS 8 °15 and 100 K.W. 
by Belliss- ee Allen and Brotherbood 80 and 
150 volts | 
AUXL iv CONDENSING SETS complete. 
THOS. y WARD Ltd. Albion Works — 
a 





creosoted and plain, 9ft. x 10in. x 5in., with Mid. Rly. and S.E. & C NEW.TRIPLE EXPANSION ENGINES, Sin. 14in.. 


and 23in. by 18in. stroke, surface condensing, 





Rly. pattern chairs. ice por a prams esas, 
can given.—W. J. a and €o. 6, Broad Street. 
aven:é, London, B.C. 2 5882 a 





Quantity Loose Chairs 
of above type. 


Number of “ Wells” Flare Lamps, 
Acetylene Type, 2000 to 4000 C.P., for outside emergency work. 


Large Quantity Kitson Lamps 
F for interior lighting for use on oil gas, 60 lbs, pressure, chiefly inverted 
type, C.P. 400 to 1000. 


Large Quantity of Large size W.T. Split Pulleys, 


many new, all in excellent condition. 


Sizes from 72in. dia. 15in. face to 30in. dia. Gin. 
3hin., 3in.,end 2}in. shafting. 


face, suitable for 


36 Pneumatic Hoists, 
4 cwt. capacity, 4ft. lift at 75 to 95 Ibs. pressure. 


Large Quantity of Steel Bogies, 
which would form good tip for other wagons by fitting pan to existing 
strong frame, bearings roller type. 
Also number of fiat topped. trams, all steel, 
24in, gauge. 


Quantities of } ton Plain Runners, 
for fitting on R.S.J. flange, 3in. and 5in. 
1} ton plain runners. 
2 ton plain runners. 
Large number 4 ton plain runners, spur geared chain blocks, lift to 
10ft., end single chain. 
Number of 1 ton geared runner traveller chain blocks, similar lift. 


and Bogies, » all 


Large number Hydraulic U. Leathers from 22in. dia. to 1/2in. in 


various sizes. 


Quantities of Unused Pipe Fittings, 
Steam-—I fin. to 3/4in., 2in. to-jins)bfin. to fin. Tees. off 
Gas—3in. to lin, Tees, 2in. bends, 3in. couplings. 
Water—3in. to lin. Tees. 


Large quantity 115 and 110 Volt..} Watt per C. P. p. Inca. 


pcent Lamps, 


, 200, and 100 watts capacity Edison Cap. 


Particulars-on application to :——_ Seana . 













by 
all piping and set of 
WwW COE and 


complete.—YOUNG 
Ram Brewery, Wat dsworth, 8. 5884 Ga 


Can be tampected s at our 
T. and BR, 
chester. 


OR SALE. 250/300 BP. SUCBION GAS PLANT. 
the Power Gas Corporation, complete with 
firebricks, condition equal to new. 
- te CO., 6, Broad Street-avenue 
London, E.©, 2. 5883 @ 


R SALE, a Modern a Three, tare row Deep Well PUMP, 
6tin. dis., 18in. with STEAM ENGINE. 
a Oo. fi en Ltd., 











R SALE, . ONE 150 BLP, SS iO by Vickers, 

shunt wound, 400 volts: » 306 amps., 1000 r.p. ». 
slide rails aud two starters —W. J. — and CO., 
B oad Street-ayenue London. EC. 2 5885 G 


hes B SALE, yw. NEW 10 #.P. Fuller ELECTRIC 

TOR, 4 Bs 50 | perigde, 8-phase, 440 volts, 
we. ¥.p.m.—W. if COE and CO., 6 
Broad Btreet -avenuo, London, E.C, 2. 5886 a 
SALE, NEW 20 K.W. PETROL -KLECTRICAL 

ET, comprising 4-cylinder 











rol engiie and compound-wound generator at 
200 volte.—W. J. COE and CO,, 6. Broad Stieet 
ple E.C. 2. 5887 G 
rez As wr t-driven TRANSPORTER CRANE. 
w 


telecopte <3 to lift 830 cwt. Can be s 
at work at WHARF. Wa eterion Be Bridge. 


London. 8,E, 77 ae 


OR SALE, CAPSTAN LATHE, CENTRE LATHES. 
MILLING and DRILLING MACHINES. Full 
particulars on application. —Address, 5826, * Engi- 
neer Office. 5826 @ 
OR SALE, Excellent Geared HAULING or 


\——— ENGINE, by Worsley Mesnes. 
pound cylinder, 22in, and See. a =. 








OSEPH PUGSLEY and SONS. Ltd,. 
Lawrence Bristol, 5839 a 
SECOND-HAND 


Fo Siexrens : main “line,” uncrecsoted : 





fr accede Wi pinto ba +3: 





F°% SALE. HIGH- CLASS STEAM Souee 
Laneashire, 80ft diameter. for 180 Ib, 
ome be Sft, 6in, diameter. for 160 Ib,. 


eax * 
Soft, by Sfty diameter. for 160 Ib,. 


S0ft. by att, diameter. for 160 Ib, 
Soft. by 8 for 120 Ib, 
30ft, by ott diameter. for 100 Ib, 
80ft. by 7ft, Gin, diameter for 150 Ib. 
30ft, by 7ft, Gin, diameter. “for 120 Ib, 


(Two), 
30ft, by. 7ft, Gin, diameter, for 100 Ib, 
a 8ft, diameter, for 140 lb, 
y 8ft, diameter. for 110 Ib, 
28 ft, by 8ft, Gin, diameter. for 100 Ib, 
27ft. by 7ft, diameter. for 110 Ib, 
22ft, 6ft, 6in, diameter. for 120 1b, 
In stock. ready for "immediate delivery, No waiting. 
Reasonable prices, Several others, various sizes_an 











Number of Gas Heated Furnaces and Muffles. Pe rege dnd SONS. “The: Botler-Bouse.” 
king, G a ae 

Quantities of Packing, Graphite, Lion, Grease and Canvas | 1500 1, per’ sa, inch — and BONS, 1, 
Core, Foca Immediate Delivery, ee 

India rubber joint rings, 4in., Tin, 9in. and 12in. NTAL STEAM AM ENGINE. 18in ei tints 


Sotho 2 PB-H-P with 120 
deren Bensine matte by D, Adamson A a 
ected for inspection in our 


ibd cad 
we) ‘noniied IDE - BY - SIDE am 
os. llin, and 1a, by 16in., 60 H.P., 
00 Ib. 180 r.p.m., 4 pendulum governor 
bad fiy-wheel 6ft. dis. % grooves, ltin. ropes, relied 
ht-feed lubricators. In good condition, 


‘orks. 
LEES. 1 Lid. Hollinwood, a tea 





MARINE sense oft. 6in. Diameter 


OR 
Ley complete with 


by 10ft. 6in, — 


all mou and fitti: we Tne 7” for 150 Ib, steam 
woh % . 
9 in ARCL. cr. 6, 


Broad St “Street-avenue, | BO, 2 
STEAM LOCO. 





Rk Pertect 
IN Stin 87ft. Gin. sone jib, 
boiler 100 Ib, at —R. H. NEAL 
and CO vex. 5. 
Rte 
ben ow w Worl a. pristel). Very. Excel: 
lent ATaNoASHIE - B0ft, by 8ft, (by 
ure & baie Ib 
CINE, Pome A new EED.WATER Ae ATES. and 
SEVERAL BOILER FEED PUMPS,—JOSEPH 
| PUGSLEY and SONS. Ltd,. Lawrence Hill. a 





LR | roe SALE, ONE, Excellent Second-hand STAY 


© Foix 
’ of 


gage, 4 nie 


ay boiler 
Ba ‘act 3 
on, oo Mit 
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GRINDING MOTOR CYCLE 
CRANKSHAFTS. 


The Jones-Shipman Grinding Machine 


does four per hour. 








A regular job at the Bordesey = ineering Co., Ltd., Birmin wry is 
the grinding ofthese Motor Cycle Coaahaleslie Material is hig tensi'e 
steel, and the overall length of each piece is 8 inches. 


The operations are: first peirid pagallel spindle at one end and face side of 
web. Second, same on the other end. Third, grind taper portion |-in 
8, to gauge. 


Production is four crankshafts per hour. This is quite ordinary J. & S, 
production and does not by any means represent the limit of the 
machine s output. 


Try “J. & S.” Machines on your rs jobs. We manu- 
facture a‘line*of 15 models for parallel, taper and internal work, 
_ full particulars of which may be had on application. 


Are you interested ? 





LIMITED ~ 


LEICESTER. ENGLAND, 


Stands Nos. 53. & 54. at the, Machine..Tool Exhibition, 
tn! a Bos weces September 4th to 25th. 














BOILERS 


"° OFMALL TYPES,” 
AND. FOR abl ‘PRESSURES. 


ABBOTT & CO. cient Ld, Newark-on-Trent 





CONTRACTORS TO THE FLANGED & WELDED WORK ef every description, 
ADMIRALTY, MOTOR WAGON BOILERS. . 
WAR OFFICE, ' HYDRO’ CASINGS, 
Spero: em oe INDIA OFFICE, REPAIR FIRE-BOXES. 
Becta cae BOARD OF CUSTOMS, EVAPORATOR SHELL& 
CROWN AGENTS, &c. . VULCANISING PANS, " , 
ABBOTT’S RETURN TUBE DRY BACK BOILER. &e. AIR RECEIVERS, &c.° ean 
ECONOMICAL, EFFICIENT. LOW COST IN BEPAIRS = _ . craphic Address: ABBOTT, NEWARE: ABC CODE (4th ind Sth Editions). Telephone No. 34 














Telegrams : MACKSIG, SOWEST, LONDON. 


RAILWAY SIGNALLING 


EVERY DESCRIPTION. 


Tete? we oe 


M°KENZIE & HOLLAND LE: 


Telephene Ne. : 6700 VICTORIA. 











‘LATTICE. STEEL’ MASTS. 
‘LEVEL ‘CROSSING GATES. . 
AUTOMATIC TRAINCONTROL. 
BLOCK INTERLOCKING 
hes 


ict cP 
2 we 3 y awe Py cp ? = ' 


5.3.58. VIOTORIA \ STREET. WESTMINSTER. LONDON, BML. | 


APPLIANCES | 


OF 
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FIRM PRICES. 
PROMPT DELIVERY. 


Alfred Herbert Ltd.,,.Coventry, accept at firm prices orders for all machines 
and equipment manufactured by them. Factored goods are dealt with in the 


same way’ so far as the conditions imposed by the makers will allow. 
Present deliveries are as follows :— 
DESCRIPTION. Squiveny. 
No. 22. High Power Single Pulley Plain Horizontal Mill, 48in. by 18in. by 22in., all feeds automatic 3. ie & ... Stock 
No.3. Cone Palley Plain Horizontal Mill, automatic longitudinal feed, 21in. by 7in. by |6in. a Ee ce a “ie Steck 
No. 6. Cone Pulley Plain’ Horizontal Mill, automatic longitudinal feed, 28in. by 9in. by 19in. ea fe 4 KA 6 Stock 
No.9. Cone Pulley Plain Horizontal Mill, automatic longitudinal feed, 34in. by 10in. by 20in. a 5. ba - Stock 
No. 16. High Power Single Pulley Plain Vertical Mill, 34in. by 13}in. by 2lin., all feeds automatic _.. Se ee 2 vs Stock 
No. 22. High Power Single Pulley Vertical Mall, 48in. by 18in. by 26in., all feeds automatic .. fe i Bi we is Stock 
No.1. Cone Palley Vertical Mill, 30in. by 12}in. by 20in., with automatic longitudinal feed -. = ae iN Stock 
No.3. Cone Pulley Vertical Mill, 36in. by 12in. by 20in., with automatic longitudinal and transverse wate a a <* Stock 
No. 8. Cone Pulley Vertical Mill, 62in. by 38in. by 28iin., with automatic longitudinal and transverse feeds va ai 5 
No. 9... Single Pulley Combination Turret Lathe, 10in. centres, with 3}in. diameter hole through spindle 1 
No.9. Cone Pulley Combination Turret Lathe, 10in. centres, with 3}in. diameter hole through spindle 1 
No. 17. Cone Pulley Combination Turret Lathe, 11in. centres, with Siin. hole through spindle < o* ; 1 
No. 4. Single Pulley Capstan Lathe, admits 2in. diam. through plain head, and 1jin. diam. het sc pare head ‘i ae ep 5 
No. 1. Hexagon Turret Lathe, capacity 1fin. by 27in. es ‘as .% 5 
Ball Bearing Sensitive Drilling Machine, .1, spindle oe 5 
5 


Ball Bearing Sensitive Drilling Machine, 2, spindle oS 3 $ A is . Sa es oe :: ry ve as 
Ball Bearing Sensitive Drilling Machine, 3. spindle. . és bs ad ry i 7 ¥ Ae 7 +s Ae ve PP 10 
Ball Bearing Sensitive Drilling Machine, 4 spindle. . ‘a 3, age La és = ss fs a, ef eg a Se 

Ball Bearing Die Grinding Machine Stock 


No. 4. Universal Tool and Cutter Grinder, Hand Feed, eapeitty 16in. by 27in. < = ‘a bs os ea cer 10 
Patent Sand Mixing Machines ie te 4 - ie * a. . mt 2 Stock 
Microscopic Measuring Machine, expunge iinet npn long 3 
Precision Screw Lathe, capacity 2}in. diameter, 3in. to Gin. between centres, maximum length smneie Zin. 2 
Screw Diameter Measuring Machine, capacity 2jin. diameter, 6}in:long . s . a Stock 
Coventry Patent Concentric Chucks, sizes 9in., 12in.; 15in., 18in. and 21in. ‘ Stock 
Coventry Patent Self-Opening Dieheads, sizes 5/16in., jin., 1in., ijin., Zin. and 3in. .. Stock 
Coventry Patent Automatic Threading Tool “ Stock 
Coventry Patent Collapsing Tap, sizes 1in., 1din., 1fin., 2in.- 2}in. aa sin. = . Stock 
Quick Change Drill Chucks, Nos. 2 and 3, with maximum capacity BD seuceed of Nos. 2 sinh 3 Shines Taper ov oh 3% Stock 
Coventry Rotary Gear Pumps and Pump — és ; me See foc) wien ht iuasom .. Stock 
Quick Acting Vices .. ‘ Stock 
Sin., Gin; sind Bin. Pléin’and Swivel Vices Stock 
4hin. and 7jin. Plain Dividing Heads . re 
Stoc 


No. 2 VerGeal ‘Dividing Chucks . 


we s 


; 






ENQUIRIES SOLICITED. 
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Sa aie ee +> Recerrenemmeee ot 
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Forged or Cast Steel 
With Machine Cut 


Double eso — Teeth 






4 
5 
Vai 


Hudd fy } : 


Castings Required 






We require grey-iron Castings from 
1 to 14 tons. Full patterns and 
core boxes available immediately. 
Correspondence solicited. 







ana mme wee ao 


ay DAVIO BROWN ‘DBs S & SONS tds Ui] 


LOCKWOOD -< HUDDERSFIELD 
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Summerhill Bridge, Ireland, for Midland Great Western Railway Co. Reinforced entirely on B-R.C. System. Engineer: A. W. Bretland, Es3. 


This bridge was built with pre-cast sections and the road traffic maintained during the whole time of construction. 


B. Re-Ce Reinforcements pro- 


vide the greatest degree of 


scoontt? in all classes of rein- 


forced concrete construction. 


THE BRITISH REINFORCED 
CONCRETE ENGINEERING Co: Ltp. 
Head Office: 1, Dickinson Street, Manchester. 


Works: Trafford._Park, Manchester. 

Branch Offices: LONDON, Iddesleigh House, 

Caxton a gf ovh§... KEKEDS, A AAAs Oman 

3,. Park. ver Dale St.; fl ELITE L S| 

_BRIST: adies Road; GLASGOW, . | WEtREREEY 

ak € a 5 “DUBLIN, 2, Ely Place; 
Buildings, Arthur Sq 


ware. 
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HAVE. REPLACED THE LARGE STOCK OF LOCOMOTIVES WHICH THEY HELD IN PRE-WAR DAYS BY AN EVEN LARGER 


STOCK. THEY HAVE NOW 180 LOCOMOTIVES IN STOCK AND PROGRESS. 


THF ABOVE ILLUSTRATIONS ARE OF..LOCOMOTIVES. READY FOR LEAVING. AT-A MOMENT’S.NOTICE., . 


SF  Dse be : 2 » esas z - a “ | 5 bei pete ee 2 x oe Lo 
_8, BROAD: STREET PLACE, LONDON..E.C,.2. “Sonim iat i Aaa <cormee(WORKS, STOKE-ON-TRENT, 
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a i GENTRAL HOUSE. KINGSWAY. LONDON... 


AGRICULTURAL ; GENERAL a 
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aA tS as 
Telegrams: AGROENGIC, PHONE, LONDON. 
eoN 
' ; 3 Telephone : GERRARD. 6850 ( lines). 
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ROLLERS 


ROAD MAKING, REPAIRING AND 
TAR MACADAM WORK. 





STEAM ROAD ROLLER FITTED, WITH MORRISON’S PATENT SCARIFIER. 
(See Stands 184"and 185 at the ROYAL SHOW) 


MANUFACTURED BY 


AVELING & PORTER Ltb., ROCHESTER, 


BRANCH OF 


aa te AND pe Naar prniTeD, 


: ASSOCIATED. FIRMS 


AVELING & PORTER, Ltd., Rochester. - “BLACKSTONE: & Oo., Leds: - Stamford. 
BARFORD & PERKINS, Ltd., Peterborough. CHARLES BURRELL & SO NS, Ltd., Thetford. |§ RICHARD GARRETT & SONS, Ltd., Leist.n 


E. H. BENTALL & Co., Ltd., Heybridge. CLARKE'S CRANK & FORGE Co., Ltd., Lincoln. J. & F. HOWARD, Ltd., Bedford. 
L. R. KNAPP & Co., Ltd., Clanfield. E. R, & F. TURNER, Ltd.,. Ipswich. 
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S.K.F. Self-aligning Ball Bearings 


are ideal for lifting and hoisting mach- 
inery. The shaft deflection which takes 
place when cranes are heavily loaded 
makes self-alignment a necessity. 


S.K.F. thrust ball bearings applicd to 
the crane hook eliminate the dan- 
gerous revolving of heavy loads. 


The SKEFKO BALL BEARING 
co., LTD. 
Head Office : - LUTON, BEDS. 
LONDON: West Africae Hi Kingsway, W.C.2. 
BIRMINGHAM: 14, Temple St. ; 
GLASGOW: 45, Bothwe'l St. LEEDS: 115, Albion St. 
MANCHESTER: 47, Market St. 





A FEW REASONS WHY IT IS 
NECESSARY TO USE 


CENTRIFUGAL 
_ CLUTCHES. 


-@ Cost of Motor and Switch- 
ear is reduced by more 
than the cost of the Clutch. 


(2) The Clutch Protects the 
Motor from Damage due 
to Excessive Overloads. — 


(3) The Clutch is Entirely 
Automatic and: allows the 
Motor to Start Up Unload- 
ed. The load comes on 
Gradually. 


The Rate of Starting is 
Constant, and  Indepen- 
dent of the Operator. 


55 H.P. Squirrel Cage Induction Motor,3-phase, 50 Cycles, 500 volts, 480 revs., fitted with a "Broadbent ” Centrifugal Clutch 


Pulley. driving plant in Paper Mill. The Clutch effects Great 


WRITE FOR ou® NEW. CATALOGUE. . Economy. in. Current Con- 


A”COMPLETE TREATISE ON THE SUBJECT POST FREE. sumption, 
Belt: Shifting arrange- 


THOS. BROADBENT & SONS, LTD, ts. enc%* 


(Dept. No.5) EKO DDERSFIELD. 
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CAMERON CENTRIFUGAL PUMPS are built ia a great variety of sizes for all classes of service. The drive 
may be electric motor or any available motive _power.. 
design, and are easily adapted tc suit the particular 
money for others, 
Belt or Direct-coup!cd to Electric Motor or Steam Turbine. 



















A Type 
~~ for every 
a Purpose 


ie 





They embody the latest and most correct principles of pump 
requirements of the user. CAMERON P MPS have saved 
and they ce do it for you. We make Centrifugal Pumps, Single and Multiple-stage, driven b 

Piston and Plunger Pumps, Horizontal and Vertical, | 


PS 


Steam or Air-driven, Vertical Sinking Pumps, 
Write to-day for full particulars, 





CE 


INGERSOLL- RAND COMPANY “5 |____N 
165, Queen Victoria Street, London.E.C.4. NET) \\ 
New York: 1, Broadway. Offices: The World Over. 
ee Qe 





























Airship. Sheds, 
Railway ‘Stations 
Dock Shedding 
Shipyard Roofing 
Mine Buildings |. 
Engineering Shops {' 
Steel Bridges 
Dock Gates 


LA 


472i 






















| 1 
Tea. Factories 
Withering | Houses 
) Sagar Mills 
i}: Rice Mills: 
Rubber 
Coolie 





: Factories - 
% Lines 


: Godowns 


+ Granaries 





For many years we have been 
constructing and erecting Steel 
Framed Buildings, Factories, Mills, 
etc. in all parts of the world. 


Daring this period we have ac-: 


quired an extensive ‘and prac‘ 
tically unique knowledge of ‘the 
requirements of the various in- 
dustries both at home and 





abroad... 


AACA 


Our fhighly skilled staff, togetherd 
‘ with a well equipped works, enable 


A RM STRON \GSS AAIN [iP us todéal with all classes of Steel 


satan Gare) tae eee Constructional Work. 
GENERAL AND CONSTRUCTIONAL cane be favoured with your 
LONDON er GLASGOW = — 


AUSTRALIA HOUSE, STRAND! -W.€.2,42449)- WEST GHORGE! ST. fF 
Phonse—GPPE_ S800 ~ ne ene eene GaSir= 


Upén application we shall be 
pleased to.,forward our recently 


1% te 











Sone 25, 1920 _ THE ENGINEER | 











J SOHN LYSAGHT. Limited. | 


Steel Monolith Shoes for Harbours and Docks, constructed by Joha Lysaght, Limited. 


BRIDGES. GIRDERS. ROOFS, BUILDINGS. 


iit Oftices— “ST. VINCENT'S (RONWORES; BRISTOL. Pie—st GRAS ECHUReS ST 











CAMMELL LAIRD 


& CO., LTD. 








SPRINGS 
BUFFERS 

















SHEFFIELD. 


_LONDON OFFICE: 
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MUMFORD’ S PATENT “AUTOMATIC 
F EED WATER REGULATOR 


» SUPPLIED FOR OVER 


10,500,000 I.H.P. 


SAVES 
WORRY 


FITTED TO OVER 





















EMBODIES THE EXPERIENCE OF 
MANY YEARS’ SUCCESSFUL 


FEED REGULATION. 


SAVES 
FUEL 


AS NEEDFUL IN 


PEACE as in WAR 









































me 500 SHIPS 
ADOPTED FOR THE BRITISH NAVY 





MERCANTILE MARINE 
aNnD FoR “LAND WORK. 







ITALIAN, JAPANESE AND 
RUSSIAN NAVIES 





REGULATOR ARRANGEBD*® ON DRUM OF 
WATER TUBE. BOILER, 


A. G, MUMFORD, Ltd., ST ICEDS,. COLCHESTER. 


THE HUNSLET ENGINE CO., 


‘LEEDS. LIMITED, 


Locomotive 


Engines. 


ADAPTED to EVERY VARIETY 
OF WORK & GAUGE. 


» Designs and Specifications supplied or 






































worked to. 
Quotations and Specifications on 
7 ‘ application. 
= Telegraphic Address—Engime Leeds. ee 


Telephone —No. 20877 (8 lines). 


“at DOUBLE HELICAL GEARS anit 
WORM & SPUR REDUCTION GEARS ,*=*"‘~,. 


EVERY OTHER DESCRIPTION OF GEARING AOCURATELY MACHINE CUT 


































LLEWELLINS’ 
MACHINE CO. 


BRISTOL, 









xa + 4 Precision 
Sipe J “te GenrCatting for Gun-sights 
a . and ether werk requiring 
= freat accuraey. wa 





—_—* 


Ass 


~ AA 


JUVE CU 
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Capacities from , : | : Power Driven. 


121 to 345 cu. ft. | Fitted with Sullivan 
per minute. “Wafer Valves.” 


. . 3 at + } ¢ F : 2 - P ae a $ Z 
Do you need more air? We Nive a Stock o. small Rederd abe b de Sinors which” we ‘offer Tor immédiate délivery. These are power-driven 
“machines, fitted with Sullivan “ Wafer Valves,” atid’repregent tho) latest . and) best)practice in air compressor design—the result of 20 years experi- 
— in building air compressors. Catalogue 2575R, just issued, sent free on request, describes these machifiés: 


SULLIVAN “MACHINERY COMPANY 


st 


i _ (Established 1850). 
da 5 _ SALISBURY HOUSE, LONDON»: 


~-Afente or Sulhvan Air Compr for Northumberland and Durham:—CRAGG & COMPANY, 12, Grey Street, 
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SPANNERS 


Single and Double-ended. All sizes up to 2in. supplied trom Stock. 





SPECIAL SPANNERS MADE_FOR FOLLOWING TRADES: 
Engineering. Motor Cars and Lorries. Machine Tools. 
Shipbuilding. Agricultural Implements. Locomotives. 
Constructional Bridge Building. Railway Permanent Ways. Water Departments. 


ARMSTRONG, STEVENS & SON, 


Registered Offices: Works: WILLENHALL, 
whittal . | | : : 
‘ites. YAIVIHDAMS TAPS. IGS 
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DEAN, SMITH & GRACE 


LATHE MANUFACTURERS. 





8in. DIA. SWING SURFACING AND BORING LATHE 





asos), L* 
KEIGHLEY. 


LATHE DESICN. 


FUNDAMENTAL PRINCIPLES — 
STRENGTH, RIGIDITY, PowaR 
ACCURACY, SIMPLICITY, 
DURABILITY. 


A few of the practical examples o: 
these principles embodied in the D.S. & G. 
design are:— 

Unbreakable steel gears in feed-box 

and carriage. 

Double bearing apron. 


improved clutch reverse to feed motion 
and screw-cutting. 


Ample belt power. 
Wide shears of bed 
Massive construction throughout. 
s 
RESULTING IN 


Handiness in use, w'th reliability un- 
der long and strenuous service. 


8s 8s 8 
Write for Particulars 
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TUTTI LULU LL LALLA LL 


For Prompt Delivery 








+ 
Native Soft Woods 
Deals - Battens - Boards 
Oak . Ash 


Spanish Chestnut 
Elm and. Beech, 
Planking, &c., &c. 





: “Survey Sheffield.” 
National Telephone : 2461, 2462, 2464. 














One Million Cubic Feet of English’ limber 
5 














“ ~ KEY TO MAP F 
; ESTATES. pam 
1.Wool Offices. 
BRES OR WPPEICATION Neo Satan, geetdesceush "4 suprrigip | PRICES ON APPLICATION 
2.Lyndhurst ..7.Stoneraise B-LONDON 
Near Southampton. Near Carlisle. 
k* -Belvaees 8.Lanacost C.WEWCASTLE ‘ 
‘ear Mapbray Carlisle 
4Manby 9 Whittingham D.BIRMIN GHAR 
‘ear Scunthorpe. Near Morpeth. OUCESTER 
“4. L orbction 10.Chillingham = . 
Near Worksop. Near Wooler. 
Head Office: | 
London Office : 
CARBON CHAMBERS Gonathan fondbotfiam sSons ft e, Nerona'srkeet 
WATER LANE, LONDON, s.W. | 
SHEFFIELD. English & Foreign Jinber Merchants ome 
Telegrams : “ Alparexel, Sowest, London.” 


*” SHEFFIELD ~ 








i= 


For Prompt Delivery 
% 


Ash Trees. in the Round 
Oak Trees in the Round 








Timber Sawn to Specifications 


Mining Timber 


of every description 


Foreign Soft Woods 

















Telephone : Victoria 1043. 


Se MT mn nn mT 
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FEED WATER 


HEATERS 


(ROW'S PATENT). 


WATERS. 


Fee economising Mxhaust ‘Steam and 
imparting a high temperatuce to Boiler 
Feed and SAVING from 18 te |20% 
of Fuel. 


Baves the Boilez fem stoning and eases 
the firing. 
Made im any size from 10 }.H.P. 


upwards. 

When enquiring please state weight of 
water to be heated size of exhaust, 1.H.P. 
of Hugines, and the quality of the Feed 
Water. 





Class B. 
Fee HARD & IMPURE WATERS. 


INTER-HEATERS 


To go between a oa cylinder and? 


RE-HEATERS 


For fixing between high and 
eylinders. 


ROYLES Liars 


Legoeces os Speatm Bate, 
WELAM, MANCHESTER, 



















YOU NEED 


UNBREAKABLE, 
_ JOINTLESS, ano 
RUSTLESS, 
GRID TYPE RESISTANCES. 
















No oven circuits or intermittent contacts. 








Sole Makers :— 


The Electro-Mechanical Brake Co., Ltd. 
West Bromwich, England. Established 1908. 


Telephones: 291 & 292 West Bromwich. Telegrams: Brakes, W.B. 












inawhasetans ce Donald H. Scott, 10, Arthur Street, E.C. 4. 
McGregor & Co., 74, York Street, Glasgow. 

-. F.-H. Morley, Star Buildings, Northumberiand Street, Newcastle. 
R. Haste Carr, Crown Point Road, Leeds. 

Lancs. & N.ofireland. bk: Backhouse, Cathedral House, Long Miligate, Manchester. 
South Wales .......... A. §. Douglas, 102, St. Mary Street, Cardiff. 

J. G. Gilbert Lodge, 109, Pitt Street, Sydnev. 







Australia 
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OR Welding Metals 
of all Classes and 
Sections. 


@ Efficient High 
Pressure Acetylene 
Equipment for Manu- 
facturing or Repairing. 





Apply for list and particulars of complete 
plant and local service of regular gas 
supplies : 


THE DISSOLVED 


ACETYLENE Co, 
LIMITED, 


268-270, South Lambeth Road, 
LONDON, S.W. 8. 





Pure Acetylene in Cylinders,’’ 
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Wood or Electricity. _ 


THE _ ENGINE 
BOR EXPORT. 










PARAFFIN 


ENGINES ... 


FOR ALL 


POWER 
PURPOSES. 4 





Immediate Starting. 
Close Governing. 
Complete in Detail. 


THE PARSONS MOTOR CO. 


TOWN QUAY WORKS, SOUTHAMPTON. 


i. Ac 





x i a ~ 





Tel—"“ MOTORS.” 


Tel, 342. Code—A B C 5th Ed, 














MONT 


Bridges, Wharves, Jetties, Foundations, 


Warehouses, Factory * Buildings, etc. 





INCA 


We’ specialise in difficult work, and 
assume full and undivided responsi- 
bility for both design and execution. 











MU 


TLV 


i 


TD, 









PORTABLE LIGHT - 





. FROM _TAR__OIL 
/ OR KEROSENE. 
hea 500 to ‘4069 Candle Powe 


Over; 20,000. soz 


Contractors, &c., 
ADOPTED BY. PWENTY.SIX GOVERNMENTS 











TYRE EXPANDING, BENDING, STRAIGHT 
ENING, SETTING, SHRINKING, &c. 








LARGE FLAMING 
LIGHT. 


No. 18 8 Pimts. 


ENGINEERS’ HAND LAMPS 


For KEROSENE, 
PETROLEUM or 
PARAFFIN. 





Ne. 4 
No. 4a .. 


$ Pint. 
2-Pint. 


TORCH LAMPS. 


For Rape, OColzs or 
other heavy Smokeless Oil. 

used for Kerosene. No.5 
}-pint, Hook No. 8 as shown 


No. 5b 1 pint. 











Ne. Sa 2 pint. 





MOULDERS’ 
___ LAMP 





Hil 


UOMVEUTV NT UCT CUTR UTA 


HH; 





RAILWAY, BRIDGE, TH EE SPANS OF 70 FEET FACH. 


Established 19040" 


Offices: 25 & 124, Victoria 


EERS 





t Westminster, S.W. Bik 





=I FUELVEAULL OL AT L ACT T 





= 


[ A TT 4 






















WELLS REMOVABLE BUNG POUR 


For emptying Cask 














_. Perfect Safety. No Ex- 
‘plosive Naphtha used. 


Thousands Sold. 
Unaffected by wiad 


No.12 . 8S hours 
wy Bia © 
wo mt. 7 








2 


fells Co.” "gusse 


Aloe 
8t.Pancras 
N.W. 1. 
Works:. Carnarvon St., MANCHESTER. 
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HARPER’S corvmexn LIMITED. 





































THE “MOWAT” pat. 
FRICTION CLUTCH. 


| GRIP POSITIVE AND 
|} EQUAL AT ALL POINTS 
OF TREAD. 








EXTREMELY SIMPLE AND 
ABSOLUTELY EFFECTIVE. 





|| SUPPLIED FOR ANY 
SPEED OR POWER... 



































WE WERE THE FIRST TO 
SPECIALISE SOLELY IN 
THE MANUFACTURE OF 
ACCESSORIES FOR THE 
TRANSMISSION 
OF . 
POWER. 


HARPERS LIMITED, 
ABERDEEN. 












































" Specialists in’ ‘thé Manufacture of Belt Pulleys, Rope Pulleys. Fly Wheels, Gear Wheels, Shafting, Pedestals and Fixings, 
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We are exhibiting at the MACHINE TOOL & ENGINEERING EXHIBITION, 
Stands Nos. 80 and 81, held on September 4th to the 25th, 1920. 


REDMAN LATHES ~ 
eer Profits 


They have an establtihid Fa in qiteq Fait of running with few break-downs. With Redman Lathes you have 
Siways prod 


less time lost for repairs to ucing. 
BECAUSE This is a big factor in buying Machine 
' One of the best recommendéiieiss For any stays is its list of ms upon application we can furnish the names of several of the 
largest Firms in Great Britain who are regularly using our ooh 








12%" Centre General Purpose Lathe. 
Built in Five sizes, 63’, 83’, 10)’, 12)’ amd 14} Centres, 


(Cc. REDMAN & SONS 
“Kingston, HALIFAX, England. 


Telegraits sind “Cables? “ ‘PLANERS, HALIFAX.” Telephone: 308. 
Oedes : ABC. “Sth Edihon: Liebers 5 Letter; Marceni International. 




























PATRICROFT 
MANCHESTER. 











ESTABLISHED 1837. 























GOVAN SHAFTING & ENGINEERING 00., LTD., GLASGOW. | 
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and you. have complete insight 
into and control ‘over © every 
department and its doings. 
Our Intercommunicating ‘Phone 
will increase the efficiency of your 


office or works by 50 per cent. 
The working cost is infinitesin.al. 





WRITE TO-DAY for particulars 
— of our Rental Service. 





_- >: {The London Telephone(New System) Co., Ltd., 
Norfolk Street, Strand, W.C. 


EONDON-& DISTRICT: | | SCOTLAND: | 














BIRMINGHAM & DISTRICT : 
The Birmingham Private Telephone (New 
System) Co., Ltd., Lincoln’s Inn, 
174, Corporation Street, Birmingham, 
















































































Atlas STANDARD Brands | _ The Mark “ATLAS” 
Ce: ge Se ig eka 
1 nt ciency. very 
: i of us brands 
TRAMWAYS, ea “a an 
MARINE ENGINES, | \>~ HE 
GENERAL, ENGIMERING os & ALLO we ALL TI Lz ALLI ES 
; , G metal frie during the 
INTERNAL COMBUSTION ANTI- FRICTION META : an We : 
ENGINES. — rat Die Castings in all Non-Ferrous Metals, == ade 
INGOTS, RODS, ae STICKS rot ETAL r= oh eae BRITISH & FOREIGN 
and FINISHED DIE CASTINGS. 58 \Cudecis’ Viatoria Strbak? Redden’ EC.4. i. GOVERNMENTS. 
Telegrams: “Aloyau,” Cannon, London. Codes: ABC, Sth Edition and A]. * saciid (2 lines). - ee 
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has been used for covering Roofs through- 
out the U.K. by such well-known, Firms.as 








DAIMLER CO., LTD. 
A. V. ROE & CO., LTD. 


J. & P. COATS, LTD. 
The COTTON POWDER €0., LTD. 



















May we submit our “ Rok” booklet and details 
aiso.of our Belfast Latttce Girder Roofs to you? 


D. ANDERSON & SON, Lp. 


@ept. 7), Lagan Felt Works, Belfast. 
Roach Road Works, Old Ford, London. 
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ee | > suits | 
y iid FIVE TON SHUNTING CRANE 
Standard Loco Steam Cranes ‘ 
oe f are Three 2 at Sone Capacity aoe . : oe 





always. in stock. “Gg 
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Ten Years From Now! 


What will bethe condition of. your 
shop equipment by that time? . The 
chances are many of the machines sold 
to you as first-Class material will have 
long since been scrapped. 








These, no doubt, will be the machines 
which were not earefully investigatéd as 
to the manufacturer’s reputation at the 
time of purchase. 


And here lies the vital point ! 


THE LODGE & SHIPLEY 
MACHINE TOOL CO. 


enjoys aworld-+wide reputation. for build - 
ing lathes not for to-day or this year, 
but for decades to come. 


For the last 25 years our constant aim 
has been to embody quality and dura- 
bility in every detail of construction of our lathes. The reputation which we have established in that time leads us 
to believe that our efforts have been rewarded. 

The Three-Step Cone Double Baek Geared Lathe is manufacttred in sizes from 14in to 30in. and’ the Selective Head in 
sizes from I4in, to 36in._ With the many patented features on these lathes you are able to do 
“MORE LATHE WORK WITH FEWER LATHES.” 


Write for complete information. 


The Lodge & Shipley Machine Tool Co. 


CINCINNATI, OHIO, U.S.A. 


EUROPEAN AGENTS: OTHER AGENTS: 
Alfred Herbert, Ltd., Coventry, England; R. 8. Stokvis & Zonen, Ltd-, Rotterdam ;"R. 8. Stokvis & Fils;'8.A., Paris, Brussels. Andrews & George, Tokyo, Japan. 


IRRLEES CONDENSERS 


fitted with Mirrlees-Leblanc Il 
= yy SURFACE leant 
")0R yet Multijector Air Pumps. : 





18in. 3-STEP DOUBLE BACK-GEARED ENGINE LATHE. 















Guaranteed to maintain the highest degree of vacuum. 


Mirrlees-Leblanc 
“Rotary Air. Pumps. 


Reciprocating Dry 
Slide-Valve Air Pumps. 


; yr the conditions 
there is an_ efficient 


i. Mirrlees Condensing Plant to suit. 












MODERN 
= CONDENSING 
©) Mirrlecs Surf ads bee Lea Bi : : 
/ rrlees Su ace FF We oe ort eo - e ¢ ' a Steam Duty: 97,000-Ib. per hour. 


‘Cooling Surface: 46, 


LA 


| 
© PLANT, Mirrlees Multiple Jet Condenser 





: aden Ott ms | THE \ ; Head Off.c: and Works: 
jaxzimovsrecct,  WIRRLEES (QATSON COMPANY — ccomiso'srmecr, | 
aici = SPECIALISTS “IN CONDENSING PLANT. ee 


i i 
=~ —— = Ee 


ee ee 
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3 Addresses 





SURFACE & MULTIJET 


fitted with 


HICK-BREGUET EJECTAIRS 


for High Vacuum. 


No reciprocating parts. 


Minimum upkeep charges. 


fall in steam pressure. 


vacuum stability. 


HICK. HARGREAVES & CO. LTD. 
BOL FON : = 


“ UMSHAWVAPO, FLEET, LONDON,” 
LONDON OFFICE :-90, Temple Chambers, Temple Avenue, London, E.C. 4 


— ESTABLISHED 1832. — 
‘elephone 


Botroa— 1373-4. 
London—8288 Central. 





Guaranteed reliability. 








Vacuum unaffected by 20°/, 


Patent Automatic Control ensures 


Telegraphic Codes :——A B C, Fifth Edition ; A 1 (1888), Western Unioa €Universel Bdition). Licber’s Seadard. 


Manufacturers of Corliss, Drop Valve and Uniflow. Steam Engines, Diesel Oil Eagines, Condensing Plant, Mill Gearing. 


The Plant with lowest operating power. 


ENGLAND, 


W 























MGHITRINGTON 





Specially Designed for 


MARINE. SERVICE 


Small Floor Space. 
Adaptability. - 


SP WORTHINGTON-SIMPSON, LTD. 


W.C. 2. 


Simplicity. 





Few Working Parts. 


DELIVERIES FROM - STOCK. 


Apply for Leaflet. 


Queen’s House, Kingsway, 


Telephone: 
3048-49-50 A 
HOLBOR®:« » 


Works : 


London, 


NEWA RK-ON-TRENT. 





TSUMPING 


‘ WESTCENT, 


LONDON” 
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TLD 
MILLGEARING COMPANY L™- 
TRADE : : 
Pp WROUCHT IRON PULLEYS - SHAFTING - PEDESTALS © 
| HANGERS - BRACKETS & CENERAL MILLGEARING 
— HIGH OLASS BEARINGS OF ALL DESCRIPTIONS 
ECONOMICAL 
TRANSMISSION 
OF POWER COOPER ROLLER BEARINGS - FRICTION CLUTCHES 
HEAD OFFICE— works— ASSOCIATED WORKS—THE 
56 CANNON STREET, E.C. 4 WEST GORTON COOPER ROLLER BEARINGS 
TELEPHONES—6131 CITY MANCHESTER CO., KING'S LYNN” ~ 
TELEGRAMS—HORSEPOWER TELEPHONES—5640 CITY TELEPHONE—25 KING'S LYNN 
CANNON TELEGRAMS—STRENGTH TELEGRAMS—“ BEARINGS ” 
LONDON MANCHESTER KING'S LYNN 
emma “REN Ta ae acme com 
ee ee Sanna 
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yy 
VICKERS LIMITED. 


HIGH EFFICIENCY CONDENSING PLANTS FOR MARINE INSTALLATIONS. 





| 
3 








eae 


Low Steam 
Consumption. 








SinET eC RECWROCAT eee AIR PUR 


KINETIC RECIPROCATING AIR PUMP: i | 


iciency of this Pump is entirely independent of sea temperature, ‘consequently the results *' 
teal le in all climates cannot be equalled by any other existing type of Reciprocating Air Pump. 


UNRIVALLED FOR DAT HiGnee Pon eiat THERMAL. EFFICIENCY. AT SLOW SPEEDS 


Head Office: VICKERS HOU SE, BROADWAY, LONDON, S.W. 1. 

WORKS: 
Naval Construction Works, - » » Barrow-in-Furness. 
Manufacturing Licensees for the ‘Contraflo Condenser and Kinetic Air at Co., Ltd, London. —— 
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TELEPHONES: 


-sennadigadl tania ASSOCIATED iden, vie Win. sie 








CHURCHILL. 


. ce | 
ON eis 


KENDALL & GENT. 





= © 4 : 
ARCHDALE. (3 SHANKS. 


_RICHARDS. 





wm? OF 
PARKINSON DEAN, SMITH & GRACE. 








SELLING ORGANISATION FOR 


JAMES BENNIE & SONS, GLASGOW. CLIFTON & BAIRD LTD., JOHNSTONE. HURD COAL CUTTER AND 
ENGINEERING CO., LTD., GLASGOW. NEWALL ENGINEERING CO., LTD., WALTHAMSTOW. ROBERTS BROS., DUKINFIELD. 
SMITH BROS. & CO. (GLASGOW) LTD. T. WHITE & SONS, LTD., PAISLEY. 


EXHIBITION at OLYMPIA, sepTemBer, 1920. 


es 
oo ne 








Our Latest Designs of Machine Tools will be on show at the above 
Exhibition on Stands 4, 5, 6, 7, 8, 32, 34, 39, 46, 57 & 61, which please note. 


DISTRICT OFFICES: FOREIGN OFFICES: 
BIRMINGHAM :—Daimler House, Paradise Street ARGENTINE REPUBLIC - 796, Calle Peru, BUENOS AYRES 


BRISTOL :— 2, Clare Street. BELGIUM 50, Rue Bara, BRUSSELS. 

GLASGOW :— Phenix Buildings, 78, St. Vincent Street. FRANCE - - - - If bis, Rue Torricelli, PARIS, 17. 
LEEDS :— Standard Buildings, City Square. HOLLAND - -  - = 109, Oldeobarneveldtstraat, ROTTERDAM. 
MANCHESTER :—Lioyd’s Bank Buildings, King Street. INDIA : - - - - 3, LOTHIAN RD., KASHMIR GATE, DELHI 
NEWCASTLE-O/T Commercial Union Building, Pilgrim Street. ITALY - - . . - Via Parini, 31, MILAN. 
SHEFFIELD:— Bank Buildings, 63, Blonk Street. SPAIN”- - - + . - 135, Calle de Atocha, MADRID. 


AGENTS: 


Australia :--GIBSON, BATTLE & CO. LTD., SYDNEY & MELBOURNE. 
Brazil :—JONES, BURTON & CO., LTD., RIO DE JANEIRO. 

China :—JARDINE, MATHESON & CO., ‘LTD., SHANGHAI. 
Japan:—TAKATA & CO., TOKIO. 

New Zealand :—RICHARDSON, McCABE & CO., LTD., WELLINGTON. 
South Africa:—HENRY S. POTTER, LTD., JOHANNESBURG. 
Scandinavia :—GREW, BLAIR &..CO.,.,A/S., COPENHAGEN. 
Switzerland :—SWISS MACHINERY IMPORT CO.» LED., ZURICH. 





_» SEND YOUR ENQUIRIES FOR ALE. TYPES OF 


HIGH-CLASS MACHINE TOOLS. 








uu 
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CONTRACTORS FOR- HEAVY CIVIL ENGINEERING CONSTRUCTION 





— BUILDING WORK... 

































FACTORIES. 
WORKSHOPS. 
SHIPYARDS. 





! book SY 
HARBOURS. 
WHARVES. 
JETTIES. 
RAILWAYS. 














fe) Bol sci 4 Sib ess 425 


NFORCED CONCRETE AND 
! CRAMEN RLU DING 


oe 


ing sldptinv 


notte 








“HEAD OFFICE: 








ere He adivni ce git “wic., LONDON 


=) “CENTRAL: BUILDINGS. 
WESTMINSTER, S.W.1. 


TELEGRAMS: TELEPHONE | 


Mi 


wee’ VICTORIA 7542. 
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PLASTIC ARC 


WELDER 
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Wilson Plastic Arc Welds after having Welded steel plate oil fuel tanks..for 
withstood violent unusual tests. U.S. Destroyer. 


‘The WILSON PLASTIC ARC WELDER 


Supplants_ riveted joints. Ensures constant temperature. 
Makes seams which hold tight. Can be applied to any metal any bulk. 





IS ADAPTABLE TO.ANY DRIVE 











SERVIOE DEPT See oeermmane | 


"WRITE OR aM FOR FULL PARTICULARS. 








34° DEAN'S YARD, wesrmneter, LI IMITED. ey "WINDSOR WORKS; : 
LONDON, 8.W.1. er — Bole Botton Agente: _ SLOUGH, “BUCKS. — 


Tefsahione . Telegram: | mii A- Jebnstone : ne Smith ange» “om Lid, Din 90 | ma Z- baa Pe 
2900-4 Victoria. Peters, Vic., London ” ; ~ “ Beters,’ “4 
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“BLOW OFF 
ARRANGEMENT 


"alia 


INLET DISCHARGE 
FLOAT SEAT 
VALVE 
Vv 
ome SPINDLE WITH 
© ROTATING VANES 
CLEANING | 


— GUIDE TUBE 


16744 


“SENTINEL” § 


cel. Valve and Seat. 




















SOME OF ITS SPECIAL FEATURES: ; 
Regrinds its own valve. ‘Has only one working part. 
Cannot leak or dribble. Hand-test or Blow-off fitted to each Trap. 
Easily renewable valve and seat, Inspection can be made without uncoupling 


pipe joints. 


‘Made in Three Sizes, ‘in., ‘lin. and,,Liin. 


In addition to hundreds in course of manufacture we “have 
always a latge stock\of completed Traps for’ immediate delivery: 











THE “ENGINEER June 25, 1920 








“a +; 


rks Sp cialities 


Designed by a Staff hpettally trained to sustain a reputation built up since 1830, 
namely, that of supplying sound, carefully built machinery on the most modern lines. 


The name “Davy,” whether on a smalh Hydraulic Valve or a 10,000 tons 
Forging Press, is a ‘guarantee of high-class design and _ good,; workmanship. 





SPE t VES ‘Ie 


q canay anttatod i 
3 ¢ OvIMASID 
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40in. Cogging Mill. 


Se 


HIGH-SPEED FORG!NG PRESSES from 100 to 12,000 tons power. 
~MODERN ROLLING MILLS AND STEELWORKS MACHINERY. 


‘“MORGAN ” GONTINUGUS ROLLIKe VaLL | PLANTS. Bir |\ 
SHEARS, ROLLER STRAIGHTENERS, &c. 


LANCASHIRE, CORNISH and “BLAKE” WASTE: HEAT BOILERS. 


ies 











3 a 


7 elepho 
4600" 
(5 Lines) 
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SCHNEIDER 


Head Office: 


42, RUE D’ANJOU,. PARIS (8. 


London Office : 30, Victoria Street, S.W. 1. 
Telephone : Victoria 6189, 3315 & 2919. 
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Pressed Chassis for Motor Tractor Pressed--Chassis. for 2}-ton Motor Lorry. 
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ELECTRICAL MACHINERY. 





a> U Ape of * 15 
ant an Apparatus i IS Speci 
ised at the several works of the 
Company :—Dick, Kerr Works, Preston, 
Ordnance . Works, Coventry, Pheenix 
Works, Bradford, Siemens Works, 
Stafford, Willans Works, Rugby. 


ENGUSH- ELECTRIC: 


war LIMITED 


ENS - HOUSE, 
ay “London'W.C. 2 
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Coi; Ltd., | 


Manufacturers of 


WATER TURBINES. 
PIPE LINES. 


Centrifugal Pumps. 
Pulp and Paper Making Plant. 






- a 


“a4 





Ty vt 
o# 


The largest ‘Francis’ type Water Turbine ever manufactured in Great Britain. 


Output 3000 B.H.P, Head 266 feet. 


ea. BRANCHES: 
PARIS: 68, Rue Caumartin. 
JAPAN : No. 1,3Yaeso Cho,,!-chome, Tokio. 
_. AUSTRALASIA : Bank of N.S.W. Chambers, 
Lambtow Quay, Wellington, N.Z. 

S. AMERICA: With Walter_& Co., 66, Rua 
General Camara, Rio de Janeiro. 

CANADA: Boving Hydeaulic & Engineering 

re " | Cai, Ltd, Lindsay, Ont. 


HEAD OFFICE: 


56, KINGSWAY, LONDON, W.C.2. 


Telephone: HOLBORN 6420. 
Telegrams: JENORTEN, PHONE, LONDON. 


WORKS ! 
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Hornsby-Stockport 
as Engine 


| ‘HORNSBY Ltd., Lincoln, Grantham and Stockport. 








RUSTON 





























Telegrams: 


“ Reavell, 
Ipswich.” 


Write to 
Dept. “A” for 
Descriptive 
Catalogue. 


op aelephone: 
Z Nos. 324 & 326. 
| B ¥ Asi fi ‘ 
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NEW 
MAGNETOS _ 50,000 


IN STOCK 40 





B. T. H. 
BOSCH 
SIEMENS. 
FELLOWS 
Cc. A. V. | 
i WATFORD | 
M. L. 
WESTINGHOUSE 
| Ete. | 











Aircraft Disposal Company Ltd. 


(Managing Agents-HANDLEY PAGE LTD.) 


Regent House — KINGSWAY — London. 
AIRDISCO, WESTCENT. REGENT 5621 (3 lines) - 


PURCHASERS OF ALL THE SURPLUS BRITISH GOVERNMENT AIRCRAFT AND ACCESSORIES. 














5, Es as 


ANGLO-AMERICAN OIL COMPANY'S 


NEW ROADSIDE PETROL PUMP. 





Bulk Storage 
PRATT'S 


“PERFECTION” 
SPIRIT 


Ibieistarde ECONOMY 
AND 


“HIGHEST EFFICIENCY 











The above illustration is of an outside puiip for supplying gt to motors. It is the first roadside oom ie 
in Oxford, and was supplied by the Anglo-American Oil Ltd., to the North Oxford Garage, Oxfo' 


IMMEDIATE DELIVERY 
OF THE COMPLETE APPARATUS 
For full particulars epply to—Pump and Tank Dept., 


ANGLO- AMERICAN OIL Co., Ltd., 36, Queen Anne's Gate, LONDON, S.W.1 














_ “So thats RAINBOW, 
The Efficiency Belt, Ready for Action. 


‘Its appearance certainly. suggests unlimited 
strength. Yes, I can see how each ply of fabric 
has been impregnated — frictioned —with tough 
rubber compound and how the finished belt 
becomes a homogeneous whole. So that is why 


Rainbow is called Friction Surface Belt.” 


“Tt is obvious, too, that the fabric woven to 
standard in your own textile mills gives unvarying 
uniformity. The rounded edges with which Rain- 
bow Belts are built are also a decidedly great 
advantage. Perfection of detail seems to Be a 
feature of Rainbow construction.” 


“I CANT TEAR THE PLIES APART.” 


“ Whew, I've broken my knife blade—my own 
fault. I should have seen at a glance that it 
couldnt be done. Still, it is always as well to 
test a statement. Now | am convinced.” 


‘In taking all the unnecessary stretch out of 
Rainbow before it leaves your factories, you have 
adopted an unusual procedure—one that will appeal 


to every belting user. | have never come across 
it before in all my experience. You see we've 
had much trouble with slipping belts. 


“I CAN SEE WHY RAINBOW GRIPS.” 


‘ That slightly irregular surface should hold on 
any type of ~pulley and. it is evident that its 
ripping power won't deteriorate with wear. 
Rainbow is unusually flexible too. I can agree 
that it would not be affectea by extremes of tem- 
perature. No, I have never seen a belt like 
Rainbow. It should prove 100 per cent. efficient.” 


Your agreement will be equally emphatic when 
you examine Rainbow—give it a tryout. Pick 
out your hardest drive—your trouble spot—send us 
the details and we will prescribe the right width 
and ply of Rainbow Friction Surface Belt to 
overcome your belting difficulties. 


RAINBOW FRICTION SURFACE BELT WILL 


WELCOME THE HARDEST TEST YOU CAN 
DEVISE. 


United States Rubber Company, Linthed, 


BIRMINGHAM : 
6, Temple Row. 


47-48, Farringdon Street, London, EC. 4 


LIVERPOOL : 
41-55, Wapping. 


GLASGOW : 
48-50, Cadogan Street. 





SPECIFY RAINBOW BELTS FOR BETTER SERVICE. 
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Direct Action 


THE GILKES PATENT 
SHAFT GOVERNOR 


for IMPULSE TURBINES operates direct. 














NO BELTS, CHAINS OR GEARS. 
NO FLYWHEEL REQUIRED. 
NO WATER HAMMER. 





INSTANTANEOUS ACTION. 
NO SERVOMOTOR REQUIRED. 


GILBERT CILKES & Co. LTD. 


~ WATER” TURBINE MANUFACTURERS). 
~ KENDAL, ENGLAND. 
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THE 


LONDON ASSURANCE 


(INCIRPORATED A.D, 1720) 


7, ROYAL EXCHANGE, LONDON, E.C.3 





(A 





iil 


CTT 


1720—1 920 @, The Governors and Court of Directors of the 


London Assurance Corporation send Greetings to all 
their business friends and connections the world over 
on the occasion of their Bicentenary Celebration. 


UT 


HT 


LOTT 





HUTA 


@, Founded by Royal Charter on June 22nd, 1720, 


this great Corporation, after two hundred years of 
business life, stands firmly established on the rock of 
proved merit. 





@, Its history is that of Insurance generally; but with 
FIRE—MARINE however much justifiable pride its past is recalled, the 
LIFE— ACCIDENT Corporation, fully conscious of its responsibilities, is 
constantly effecting improvements compatible with 
safety. 


FONT TTT 


and all other classes of Insurance 


(ATT 


fl 


Assets - £8,499,206 @, It will ever be the aim of the London Assurance 


Corporation, to endeavour to prove their utility to the 


mT 


IU 


= Income - £2,970,539 general public, and thus to hand down to their suc- 
= cessors what they received from their predecessors— 
2 an organisation second to none for safe and reliable 
= porter eum plies pe insurance of every kind of business and private risk, 


THROUGHOUT THE WORLD. : : 
ICA Sr satisfactory in all respects to the Assured as well as 


INVITED. QUOTATIONS for all t th A 
kinds of RISKS upon Application 0] e€ ssurer. 


IU 


HUMANE ETA 


The Corporation has granted Fire, Life and Marine Insurances for 


TWO HUNDRED YEARS 


TTT 


Il 
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Crossley Sucting Gas Plant and Engine for Anthracite, Coke and_ Charcoal. 


Crossley Suction Gas Plants represent the highest development 
in gas plant design, and combined with Crossley Gas Engines form 
a power unit that cannot be excelled for economy and reliability. 
Their features are open-hearth fire grate, patent feeding 


The  open- 
hearth step- ° 


ped grate’ 


gives accessi- 
| bility to the 
‘fire, which 
can be kept 
free from 


clinker, thus 


, ensuring gas | 
, of evenqual- ; 


. ity. 


Re 


Crossley Gas Plants and Engines provide cheap” power and U 


hopper and charging valve, external 


/ vaporiser, exhaust starting fan, and scien- 


tific portioning of parts which give distinct 
advantages in economy, reliability, and 
simplicity of operation. 


Two main types are made :— 
) For using anthracite, coke and charcoal. 


(b) For refuse fuels, such as all kinds of waste 
wood, spent tan, mealie cobs, olive refuse, 
cotton seed refuse, cocoanut shells, rubber 
seeds, rice husks, &c. 


electric current for all purposes. 


CROSSLEY BROTHERS Ltd., 


OPENSHAW, - 


MAKERS OF THE HIGHEST GRADE GAS PLANTS & ENGINES IN THE WORLD. 














My 


Feet ae SSS —— 


> The patent ' ; 


‘prevents the » 


even depth of ° 
> fuel. 


MANCHESTER. 
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feed hopper 


admission of ) 
air into the ; 
generator » Y 

when fresh » ( 
fuel is being 

supplied, and ° 
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Crossley Waste Fuel Suction Gas Plant and Engine. 
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30-cwt. CHASSIS 


1250 30-cwt. Vulcan Lorries 
have already been delivered 
to users this year. 


100 VEHICLES 


PER WEEK 


now being manufactured. 

Support British Labour and 

Industry. Over 1000 ex-Service 
men engaged. 


FIRST BENEFITS 
OF BRITISH MASS 


PRODUCTION. 


In spite of the continuous increases in the 
prices of raw materials and wages, the results 
of Mass Production now permit a reduction 
to the Buyer of a Vulcan 30-cwt. Commercial 
Vehicle Chassis of £75 —i.¢., from 


£750 to £675 


Vulcan Agents throughout the British Isles 
will be pleased to book your orders for 30 cwt. 
Vulean Chassis for early delivery at £675. 


For utility, Service, and Value the 30-cwt. 
Vulcan Lorry is unequalled in the World. 


“ASK A VULCAN OWNER.” 


Thousands now in service as Tradesmen’s 
Delivery Vans, Char-a-bancs, Station and 
Hotel Buses, Ambulances, Lorry-Tipping 
Wagons, Coal Wagons, Corporation and 
Public Service Vehicles. 


MANUFACTURED BY VULCAN MOTOR & ENGINEERING 
CO. (1906), LTD., CROSSENS, SOUTHPORT. 


VEHICLE MANUFACTURERS. 


We are the First British Commercial Vehicle 
Manufacturing Company to reduce our 


Prices to the Buying Public. 





SALES ORGANISATION— 


BRITISH-MOTOR: TRADING 
CORPORATION LP 


papers: LONDON—20, 21 & 22, KING ST., 8ST. ne a 
1; MANCHESTER—230, Deansgate ; Bi ae 


Scianew Rd., Yardley; NEWCASTLE-ON- it. 

Thomas St.; G ‘LASGOW-— British Motor Buildings ly 

Zoo), New City Rd.; where complete Specificat: le 

and List of Agents can be obtained. PARIS—39, ec 

Chaussée d’Antin 

HEAD OFFICE: 50, PALL MALL, LONDON, SB. = 1 
Telegrams : ‘‘ Brimotrade, Charles, London.’ 


Telephone : Gerrard 8809. 














St. James’s 75, 


BRITISH COMMERCIAL 





ALL ELECTRIC 
OR 


ELECTRO-PNEUMATIC 


POWER — 
SIGNALLING 


D.-G. ano A.-C. 
TRACK CIRCGUITING. 


AUTOMATIC SIGNALLING 
FOR , 


UNDERGROUND 


OR 


SUBURBAN TRAFFIC 
A SPECIALITY. 





Electrically Operated Signals. 





THE McKENZIE, HOLLAND & WESTINGHOUSE 
POWER SIGNAL 60., LtD., 


58, VICTORIA STREET, WESTMINSTER, 
: LONDON, S.W. 1. 


Teiegrams— Telephone 
“ POWERSIG, SOWEST. LONDON.’ VICTORIA 4760 (2 lines) 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS,' 


curvy orm «6d BEDFORD. 

























List 





free on application. 





SILVER MEDAL. uvdditdas Exhibition, Landen, 1885: 
MEDAL, PARIS,» 1900. 
GRAND cee & GOLD MEDAL, Franco-British meres ientes) 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1 


————  — 


CARELS 


DIESEL AND STEAM 


ENGINES 


Diesel Oil Engines — Drop Valve and Uniflow Steam Engines. 


3 (GHENT, BELGIUM) 


These well-known Slow Speed Diesel Engines and Heavy Steam 
Engines can now be supplied to all parts of the world. 
All Communications should be addressed to the London Office: 


HEATH & SERENA, 



















Telephone : 
Regent 3484. Carlton House, 
Telegrams: Regent Street, 


Dieselben, Piccy, London. 


LONDON, S.W. lL. 


svete: 
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On 


This 
Pinion 





noiseless 








in operation, and has all the advantages of other 
types of silent pinions with none of their dis- 
advantages. 


Silent Fabroil Pinions 


composed of specially treated cotton. are 








characterised by the following : — 


Silent operation. Long life. _ Elasticity. 

Accurately generated teeth. Great strength. 

Oil and waterproof. |§ Operate almost frictionless. 

Will withstand high speeds and extremes of tempera- 
ture unharmed. 

Can be stored indefinitely without deterioration. 


Write for illustrated list ER. 256 on Fabroil Pinions. 








The British Thomson-Houston Co., Ltd., 
CB)... Office and eat a Saaremaa Rugby, England. 




















HYDRAULIC 


ARMATURE PRESS 


SPECIALLY MADE FOR PRESSING ARMATURES ON TO SHAFTS, 
ALSO SMALL WHEELS AND SIMILAR WORK. 








USEFUL TO ELECTRICAL ENGINEERS. 





THE PRESS 4S FITTED WITH AN ADJUSTABLE HEAD, WITH 
OPEN SLOT, THROUGH WHICH THE SHAFTS CAN PROJECT. 


HOLLINGS & GUEST, L™ 














Thimble Mill Lane, Birmingham. 
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AVATAR LUTTE UATE 
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mA 
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a Price 5O0i- each’ 6 


The responsibility of a 
sparking plug is altogether 
out of proportion to its size. 
For maximum power and 
minimum trouble you need a 


CAS ENGINE PLUC 


in your gas engine. It is the 
best sparking plug in_ the 
world for use with high 
tension ignition. 


Sole Manufacturers. 


Rugby 276 (2 lines). 


Ss MMMM MM ll«nm««n«m«««m««m«lmln»»n»»n»nnmn in inimnniimimnmnililiilnlilinliln ll nT TT 


LODGE PLUGS.LTD., - RUGBY. 


BATA 
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DUNLOP 


SOLID RUBBER 


TYRES 
















DUNLOP SOLID RUBBER TYRES 


running under service - condilions of every 
conceivable variety, are demonstrating daily 
that the slogan “always - satisfactory - in - 
service ” is no boast but a cold statement of fact. 


Refer to those who use them. 









































SranpaRpisep Cast-Inon TaNK with OvurTsips Fianeszs. 


Maximum Strength. Minimum Weight. 


Delivery from Stock. 








‘ Standardised” C.I. Tank Plates 


and their advantages. 


ITH our “Standardised ’’ Cast-Iron Tank Plates, 
which are machined true to a thousandth part 
of an inch, practically any size of tank from 

200 to 500,000 gallons capacity can be built up 


without the use of hoisting tackle. 


Although comparatively light in weight, they are re- 
markably strong, and as we can usually supply the 
plates required from our large stock the purchaser is 
enabled to make considerable savings in both time and 
money. 


With these units, Feed-water Tanks, Fire and Hydrant Service 
Reservoirs, and, in fact, any container in which water is stored in 
bulk, may be constructed. 


Write for booklet ‘‘ Standardised’ C.I. Tank Plates, No. 90. 


Mathers Diatt e 


HYDRAULIC AND ELECTRICAL ENGINEERS, 
MANCHESTER and LONDON. 
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The Operator above is setting éthe trip 

dogs which control the automatic feed, 

ordinary and rapid. This is easily 

adjusted, and throws the table into 

rapid speed, as soon as the cut is finished, 
~ and until a new cut commences. 





Pratt & Whitney 


Automatic Millers 


Pre-Eminent for Mass Production. 


Suitable for the heaviest work, and although 
designed for rapid production, the. receding 
table enables work to be turned out with 
a perfect finish. 


Table Feeds from 6lin. per min. to 9°80in. 


per min. Rapid traverse, 108in. forward, 
176in. return. 


Spindle ae: 6 to 120 revs. ‘per minute. 


NOW ON VIEW AT OUR 
DEMONSTRATING SHOWROOMS. 


| Buck & Hickman, Limited___ 


2 & 4, WHITECH4PEL ROAD, LONDON, E.1. 
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we ermnanntnesecmmneniienacecmsscsstnathicintemS 


A Beautiful yet 
useful Catalogue. 


Many consider the Citroen Gear Cata- 
logue an ideal example of engineering 
propaganda. No efforts or expense 
have been spared to 0a this catalogak 


a worthy representative of 


itroéH (e (c 


These, by virtue of their high 
efficiency, silent running strength 
and durability, are the finest device 
known for the mechanical transmission 
of power. - The catalogue explains 
these points fully, and _ illustrates 
examples of Engineering Equipment 


fitted ‘wah Ci'roen Gears. 





AA 


As this is a costly publication we are compelled 
to limit free distribution to Principals and respon- 
sible officials. Postpaid copies will be sent on 
application. 


The Citroén Does Co. Ltd. 


27, Queen Victoria Street, London, E.C. 4. 
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First IN 1850. FIRST IN 1920. 





Seventy years is a long time. When that period repre- 
sents an unbroken record of satisfactory service—a period 
when nothing but praise has been forthcoming from 
users—then your choice cannot be wrong’if you choose a 


eEADE 





STEAM ENGINE 
E. READER & SONS, Ltd., Nottingham. 


Telegrams: READERS, NOTTINGHAM. Telephone: No. 414. 
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AIR COMPRESSORS AND 
“DRY” AND “WET” VACUUM PUMPS. 





CLASS L—BAILEY'S § ‘K” BELT-DRIVEN bs “CLASS C.—"K” BELT-DRIVEN SLIDE VALVE “DRY” VACUUM PUMP. 
COMPRESSOR. Two-Stage Compression in one Cylinder. 
The most suitable machine for the Workshop‘or the Mine. 





ee et ada sdde wy, 


: iC [LASS L.—BAILEY’S “K”’ AIR COMPRESSORS: Steam, Belt, or Electric Driven. This machine 
ed embodies all the points on which depend Economy, Efficiency, and Durability. Its Reputation ‘for 
Running Qualities is unequalled. Capacities of from 40-2000 cubic feet per minute. 

















we 
= 


LASS C.—“K” BELT-DRIVEN SLIDE VALVE “DRY” VACUUM PUMPS. These Pumps 
} nn wm give the highest vacuum obtainable. Specially suitable to work as Air Pumps for Condensers of Steam 
Engines, Central Condensation Plants, Cooling Towers, Condénsérs for Evaporating Plints, Vecuem 
Drying Plants, Distilling, Filtering Plants, etc. The single types maintain a vacuum of over 29 $8in., 


the Double Vacuum Pumps 29°95in. of Mercury. 
BAILEY’S “WET” VACUUM PUMP 


for Vacuum Fans, Condensers, etc. 














FIG. 15 D.—* DAVIDSON” PATENT INDE- FIG. 5210.—BAILEY’S STEAM DRIVEN “WET” VACUUM PUMP. 
PENDENT AIR PUMP and JET CONDENSER. FIG. 5199.—BELT-DRIVEN. 


Manufactured by 


SIR W. H. BAILEY & CO, LTD., | 


At the ALBION WORKS, SALFORD, MANCHESTER. 
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DREDGING. 


PLANT AVAILABLE 


(ALL SEA- GOING). 




















BUCKET DREDGER .- é : - SELF-PROPELLING, 
35 Cubic Feet BUCKETS 
DREDGING TO 50 FEET. 
1000 Cubic Yds. CAPACITY each. 
- - 600 Cubic Yds. each. 


TWO STEAM HOPPERS 
TWO DUMB HOPPERS 


TUG ’ - «= 600 LHP. : 
DREDGING CAPACITY -  - 5000 to 7000 Cubic Yards 
PER SHIFT. 


FOR FURTHER PARTICULARS | APPLY TO 
S. PEARSON & SON (Contracting Department) LIMITED, 











10, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W.1. 

















Hilles & Jones Co., 


Wilmington, Delaware, U.S.A. 


This machine will punch a 23 inch hole through 1} inch 
steel plate, or shear 1 inch plate or 3 inch round bars, 
or it may be fitted with tools to cut angle bars 6“ x 6’ x 3’. 
We are prepared to quote on any Hilles and Jones’ 
Punches, Shears, Bending Rolls, Plate Planers or special 
Machinery for the use of Bridge Builders, Constructional 
Engineers, &c., and can give quick delivery of Punching 
and Shearing Machines. 

Write to-day to the— 

Sole Agents: 


iE. W. Bliss Co., 


21, Pocock Street, London, S.E. 1. 

















MARINE MOTORS & MOTOR BOATS. 


ENGINES FROM 3 H.P. TO 65 H.P. 





MOTOR BOATS of all descriptions 
from a 14ft. Dingy to 100ft. Cruiser. 


12/14 H.P. 3-CYLR. 
. MARINE MOTOR 
WITH REVERSE 



























GEAR. 





J. W. BROOKE & CO. LTD. | 
ADRIAN WORKS, - LOWESTOFT. 
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AUTOMATIC SCREW MACHINE 


Capacity +4" x 3%" long. 


A NEW TOOL. 














‘ 
. 





For cutting, turning, profiling and threading 
screws, bolts and nuts, en tenons and 
other small parts of steel or brass. 

Small quantities can be produced economically, 
special cams being unnecessary. 

Pieces can be'cut,.turnéd and _—_ without 
change, by means of a slight adjustment within 
easy reach. 

3 tools adjustable in all directions. 


i 








Also 


AUTO-PREGISION THREAD 
CUTTING MACHINE 


For threads up to 1}4 x 9%“ long. 
Height of centres, 33", siting 112” between. 


VERNIER PRECISION LATHE 











WESTINGHOUSE 
AIR 
COMPRESSORS © 


Single-Acting, 
or Compound. 








SIMPLE AND COMPACT. 
Exact length or diameter of work determined by 


Vernier Slide and Stops. Centres and distance 
between as above. 


SOLE AGENTS Above machines are under belt 
in our London Showrooms. 


Eng. Co., Ltd., 


‘'SELSON HOUSE, 83-865, shits Victoria Street, LONDON, E.C. 4. 


EMCOL 


(Patented) 
TOTALLY ENCLOSED MOTORS 


for Alternating and Direct Current. 


Working parts readily 
accessible for attention 
and repair. 













AIR VALVES SEPARATE 
AND 
INTERCHANGEABLE, 










~ WESTINGHOUSE 
BRAKE COMPANY 


LIMITED 
82, YORK ROAD, KINGS CROSS, 
LONDON, N.1. 























Soe" 


J Spy 


An. — Motor Generator Set. 


JJ 


Generator 26 KW, 1300.p.m., 40/130 Volts 


BODLEY BROS. & Co. 


Engin Millwrig 
Boiler Moberkse and Iron ey er Biass 
r Founders, 
f OLD QUAY FOUNDRY 


EXETER. 


SPUR, BEVEL 
MITRE, MORTICE, 


WORM WHEELS 


Machine Moulded. Send your enquiries te the First Licencees :— 


Alse Teeth Cut to Shape [f yo THE NEW BRITISH ELECTRIC SUPPLY CO., LTD., ticsrone: 


By Special Machinery 
Telegraphic Ad d.: Bopiay, Bxmran DALSTON. LONDON, N. FINSBURY COURT, FINSBURY PAVEMENT, LONDON, E.C. 2. 


- “Moto 44 HP. 1300 , 220, 
Total Weight 2: Tons. 
DUST, FUME and DRIP PROOF. 


22D 


> 





\| 
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RSTABLISHED 1790 

















COPPER EXPANSION JOINTS 











Fos We make all 
STEAM and mIZES: «and 
EXHAUST SHAPES. ‘ai | itis, il 
PIPING and |: 71 Quotations e. LONG LIFE —— FEATURES 
all P Drawings on |. STRAIGHT, STIFF, SHAFT, DIRECTLY DRIVEN & BALANCED. 
aterm se. 2 GEAR & CRANK PIN LOADS TAKEN CLOSE UP TO RIGID BEARINGS. 
application. 3. DOUBLE FEATHERS THROUGHOUT, POSITIVELY SECURED. 


4. NO THRUST ON SHAFT FROM SLEWING CLUTCHES. 


JOHN MILLER & CO,, comzneumns 2] 7 BEDFORD-ENCINEERING 


sy BRASS FOUNDERS, 
86, Dale Street, GLASGOW. BEDFORD COMPANY ’~ -ENGLAND. 


Telegrams: Lowines, Glasgow. Telephone : 1530 South. 




















Telephone—33 Bedford. Telegrams—" Cranes, Bedford.” 
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TOOL STEELS 


INCREASE 








THREE FAMOUS 
| BRANDS (aw) 
OF HIGH SPEED STEEL. 


A. W. Tool Steels are the result of many 
years of actual manufacture and careful research 











Sir W. G. ARMSTRONG, WHITWORTH & Co., Ltd. 


CENTRAL COMMERCIAL DEPT.: 


3, WOODSTOCK STREET, OXFORD STREET, LONDON, W. 1. 


Telegrams : “ ARWHITCOY, WESDO, LONDON.” Telephone : [MAYFAIR 189 and 190. 


DISTRICT QFFICES : 
BIRMINGHAM: 158-161, Gt. Charles St. MANCHESTER: 5, John Dalton St. 
GLASGOW : 137a, St. Vincent Street. LEEDS: Pearl Chambers, East Parade. 
NEWCASTLE-ON-TYNE: Pilgrim House, Pilgrim Street. 
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Manufactured at the 
Largest Works in the 


World devoted solely to 


















, — Light Railway Material £.457—STEEL | 
{ E. 456,—SIDE DIS- . COLLIERY TUBS } 
rag ae Our designing engineers have had practica cms ge poy oe 
{  tmproved door -openine = experience of Light Railway work in almost every collieries at home sod =) 
(. 2 i * part of the world. Our constructional engineering 9 ee } 
staff has been trained to produce Light Railway 
‘ ’ 






Material of the utmost efficiency and reliability. 
Hudson Material is the sole product of this 
combination of Light Railway Specialists. 


These are some of the reasons why Hudson 
Material has gained a world-wide reputation and is 
to-day successfully operating in most countries of the 
world under varying climates and conditions. 






] 

\ 
= a : ] 
E, 396.— SWITCHES } 
and CROSSINGS ! 
For portable and per } 
i } 

} 

} 

} 

' 


E. 750. — Ball-bearing 
TURNTABLES 
im varying sizes and This great organisation of Light Railway 
Specialists is at your Service. May we send you a 
sopy of our catalogue of Hudson Material—every- 


thing from Track to Locomotive ? 





i 


Our stocks on hand average over 10,000 tons. 


ROBERT HUDSON 


- LIMITED - 








——— Head Offices: ie . 
{ £. 585—SUGAR E GILDER M = 
CANE. CARS. “Our 38a, Bond Street, FOUNDRY. E. 769. — STEEL 
| {Comprehensive range in- Leeds. ENGLAND. near LEEDS. SIDE-TIPWAGONS. | 
, cludes every type required Made in all types and = 
. by the different cane Telephones: 20004. Cables: Raletrux, Leeds. ~ Code: ABC 5th. sizes from half ton to 
) growing districts. q ten tons capacity. } | 
) { Catalogues in English, French, Spanish and Portuguese, } 
{ containing Private Codes. } | 
jmp pee } { 
AFRICA :} : 2 * LONDON [OFFICE : EGYPT: INDIA: } 
{ Robert Hudson & Sons, Ltd. Suffolk House, Robert Hudson, Limited, | Robert Hudson (India), Ltd. ) 
( P.O. Box 5744, Johannesburg Cannon: Street,-E.C.4. P.O. Box 1446, Cairo, 6 and 7, Clive St., Calcutta. } 
{ | Bee at ae oa Telephone : 3162 City, : “4 NS Also at Alexandria, wo ag oo all 
ira. ny auritius, Cc 
Minin ————— RAILWAY: Ww WHIT SE 


SAERI 





~ 


Mtn, 
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LONDON OFFICE: 38, Victoria Street, Westuiinipert S. W. 1. 
Makers of Excavators and Combined Excavators and Conveyors. 
. WE HAVE IN STOCK: 
One 18-Ton 


FESERATION, CRU AEOR, 


OF BRITISH 
INDUSTRIES as illustrated. 












































We can supply every description of 








Excavator, Combined Excavator 





and Transporter. 
| ALSO 


Makers of all Classes of 











Hydraulic Machinery 


we ARE EXHIBITING 

























SEND US YOUR BALWiiiaiin 
ENGINEERING 
ENQUIRIES. fawliul) 


OLYMPIA 
SEPT 4-25 


CONSULTING AND CONTRACTING ENGINEERS, 
20, ESSEX STREET, LONDON, W.C.2. 


Telegrams: CHALKINESS, ESTRAND, LONDON. Telephone: CENTRAL 2126. 






























ASSOCIATED WITH F. L. SMIDTH & CO., COPENHAGEN. 
ENGINEERING WORKS AT LUTON, COPENHAGEN & NEW YORK. 


EXILOR PACKERS 


for automatic weighing and packing in sacks or barrels of pulverised materials. 


ELIMINATE ALL DUST. 


ROTARY KILNS CRUSHERS 
DRYERS ROLLER MILLS 
ELEVATORS KOMINORS 
SHAKING CONVEYORS TUBE MILLS 
EXCAVATORS STEEL BALLS 
BRICK-MAKING CYLPEBS 


MACHINES FLINT PEBBLES 





INSTALLATION OF EXILORS AT A CEMENT WORKS. 
Both Cask and Sack Exilors are seen. 


me have 26 EXILOR PLANTS working in Great Britain, The Dominions, and Colonies, and more tha 260 EXILOR PLANTS in all 
- parts of the world, packing more than 2600 tons of material per hour. Patented in-all Countries, - ‘ 


lvi 
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GUNS AND THEIR MOUNTINGS. AIRCRAFT. ARMOUR PLATES. 
ICEBREAKERS, DREDGERS, AND OTHER SPECIAL CRAFT. FLOATING: DOCKS AND CRANES. 1° 
WARSHIPS. MAIL AND PASSENGER STEAMERS. | 
High Efficiency Marine 
Vacuum Plants, Engines 
Contraflo tel 
Condensers, 
descriptions, 
—: 
Reciprocating including 
Air Pumps, Turbines 
Cascade Filters, and 
Winch Heavy Oil 
Condensers, Engines. 
Feed Heaters 
an idles 
Evaporators Large 
for Gas 
Cand & Marine Ragines. 
Installations. 
Cunard S.S. ‘* Scythia,"" 27,020 tons. Constructed by Vickers Limited, Barrow-in-Furness. 
HEAVY STEEL FORGINGS 
of every description. 
Gauge Plates of Steel Deep Fersiogs 
suitable for hardening and Stampings. 
outright, or of Steel 
suitable for local Spee 
surface-hardening, and Tube, of 
for use with unhar- Sheet. 
dened steels in any Vanadium High 
reasonable size. Speed Steel. 





Finished Forging for a Turbine Rotor. 


River Don Works, SHEFFIELD. 


Registered YK Trade Mark. 











VICKERS Limrtep, 5 
VICKERS HOUSE, BROADWAY, LONDON, S.W. 1. 


BARROW-IN-FURNESS, SHEFFIELD; BIRMINGHAM, ERITH, ‘DARTFORD CRAYFORD, IPSWICH, WEYBRIDGE. 
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SMALL TOOLS. 














¢ 
|© VICKERS PATENT ADJUSTABLE REAMERS and VANADIUM HIGH POWER DRILLS. 
& BROACHES. 
| © ; } 
| oi 
| © | We are Please 
| oe specialising send 
ts | in the specification 
| manufacture of your 
& of Broaches. requirements. 
| 
V.CKERS Quotations for 
ALL COMMUNICATIONS TO TOOLS MERCHANTING DEPT., T APS, CUTTERS, 
| QUICK — CHUCKS VICKERS HOUSE, = and . ther 
| HARDNESS COMPARATORS. Broadway, London, S.W. 1. upon request. 








J TUBES 





3: 
IN ALL QUALITIES OF CARBON AND ALLOY STEELS. 

4 
| 
l¢ 
Motor Car 
| Press'ngs 
| and 
| ] Springs. 
BG 
| 1 Magnets. 








River Don Works, SHEFFIELD. 
Registered 4 Trade Mark 





‘“VICKERS 1 LIMIteEp, 
VICKERS HOUSE, BROADWAY, LONDON, S.W. 1. 
BARROW-IN-FURNESS, SHEFFIELD, oe res ea ‘sin, _DARTEORD, CRAYFORD, ' IPSWICH, WEYBRIDGE. 


Alloy Steels of all kinds suitable for Engine and Constructive Work. 
| 
| 
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Write for 
Catalogue No. 260. 
Wires; ‘‘ ROBEY.” - "Phone: 660, 
Londen Office : 
91, Queen Victoria St. 
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HURST, 


Builders of 





RAILWAY CARRIAGES, 
WAGONS, 
ELECTRIC CARS, and 
every other description of 
RAILWAY & TRAMWAY 
ROLLING STOCK, 
MOTOR OMNIBUS, 


and other 
ROAD VEHICLE BODIES. 
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GLASGOW OFFICE: 78, St. Vincent Street. 











LONDON OFFICE : 14, Leadenhall St., E.C. 


Registered Office and Chief Works: 


NELSON & CO., LTD. 


WHEELS and AXLES, 
RAILWAY PLANT, 


FORGINGS, 
SMITH WORK, 

IRON and BRASS 
CASTINGS. 
PRESSED STEEL WORK 
of all kinds, including 
UNDERFRAMES and BOGIES. 





DERBY OFFICE: 120, Lenden Read. 
CARDIFF OFFICE: Gorden Chambers, 
31, Queen Street. 


THE GLASGOW ROLLING onl & PLANT WORKS, MOTHERWELL 








DIAMOND DRILLS. 


THE WILFLEY COMPANY, LTD., announce they have been appointed Sole 
and Exclusive Agents of The Swedish Diamond Rock Drilling Company for Great Britain, 


its Colonies. and Dependencies (excepting India and Burma). 
in the development of more than 300 mines. 


These Machines have been used 


Why Wait Months for Delivery when we 


can furnish from stock any of the standard size Drills? 


Drilling contracts executed in any part of the British Empire. 


Catalogues, Estimates, and Full Information from— 


THE WILFLEY COMPANY, 


(Established 1898,) 


LIMITED, 


Salisbury House, London Wall, London, E.C.2. 


Telephone : CITY 2681 and 2682, Telegrams : “WRATHLESS PHONE, LONDON, 


Cables: WRATHLESS, LONDON, 


All Codes Used, 











Ready for Immediate Delivery. 
QNE 10-TON 5 MOTOR~ ELECTRIC 


TRAVELLING SHIPYARD CRANE. 


SCHEDULE OF PARTICULARS: 


9 TONS AT 52 FEET RADIUS. 
6 TONS AT 75 FEET RADIUS. 

' - MINIMUM RADIUS 38 FEET. 

HEIGHT OF LIFT AT 52 FEET RADIUS, 100 FEET. 
HEIGHT TO UNDERSIDE OF REVOLVING SUPERSTRUCTURE, 33 FEET. 
SPAN OF GANTRY, CENTRE TO CENTRE OF. RAILS, 20 FEET. 
CLEAR PASSAGE UNDER GANTRY, 16 FEET HIGH x 14 FEET WIDE. 
FOUR MOTIONS OF, HOISTING, MING, LUFFING AND TRAVELLING 
WITH SEPARATE MOTORS SUITABLE FOR 220 VOLTS DIRECT CURRENT. 
STEEL GEARING THROUGHOUT. — CRANE IS MOUNTED ON FOUR 
EQUALIZING DRIVEN BOGIES TO NEGOTIATE TRACK 100 FEET RADIUS. 


Price and Specification on request. 


Tue WELLMAN SMITH OWEN ENG. CORP. LID., 


KING’S HOUSE, KINGSWAY, pelt i W.C. 2. 


T ; 
saga Works: Teegrame:s, 


Holborn 1782 and 2588, e 
pA abil 9 DARLASTON, SOUTH STAFFS. .2rniritih Wate, 

















| “Germ Process ” 
| Lubricating 

| Oils. 

| World-wide Patents. 


* APTOL” 
“ TONIKOL.” 


Registered Trade Marks. 


HENRY WELLS OIL CO. 
11, Ha et, 
London, S.W. 1 

Sole Proprietors. 
























































Note New Address. 


NORMAN E. BOX, itp. 


HEAVY HAULUGE 
CONTRACTORS. 


Loads up to 100 TONS to and from anywhere. 
SPECIALITY: Haulage of Large Marine 
Boilers and Castings. 
New Address: 
Rusholme Road, Ardwick Green, 


MANCHESTER. 


Tel. No. Central 6680 (2 lines). Teleg. “ Box, Ardwick. 
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For Cranes in Docks and Shipyards | 


ey, Crane Control Equipments 


consisting of a small hand-operated master controller and a number of electrically- 
operated Contactor Switches with mechanically interlocked current limit relays, 


are accepted as best modern practice. 


They enable the Crane to be started or stopped rapidly without damage to 
the motors or gears. 


The British Thomson-Houston Co., Ltd., 


s Conts ctor cataster Electrical Engineers and Manufacturers. Head Office and Works: Rugby, England. 
es Or 6 ee i 7 GS” Sees — SPC SS WES See Pas: 














— 








Pulsometer, Reading. 
Pulsometer, London. 


Pulsometer 
| , _ Engineering 
Machines ©. sag? wn 


11, Tothill Street, 
Westminster, S.W. 


for : 
, READING: 


Works, 


all Duties. : | Nine Elms fron Works. 


Write for List No. 29. 








YATES & THOM,L°? 


Canal Engineering and Boller Works, 


Totagrome= BLACKBURN. 4224 and 4225. 


YATES, BLAOKBURN: 





HIGH-CLASS 


ENGINES 


WITH CORLISS OR DROP VALVES. 


Winding Engines. Blowing Engines. 
Electrical Haulage Plants. Air Compressors. 


LANCASHIRE BOILERS 


ALL SIZES AND PRESSURES. 





Mill Emdime fitted with Drop Walwes. = 
MILL GEARING IN ALL ITS BRANCHES, 











WITH MINIMUM FRICTION 


PACKING THAT PACKS 273 Minimom FRiction 


The UNITED STATES METALLIC PACKING CO., Ltd., Bradford, Yorks. 


Lenden— ii6, Fenchurch St. _Liverpoel—tei, Royal Liver Bidgs. Boelten—15, Mawdsley St. Swansea—Pembroke Bldgs. Glasgow—#, St. Enoch Sq. Neweastle—2, Collingwood St., he. Be. 


DRAW BENCHES 
REELING MACHINES 


RODS, BARS, & TUBES. 























=— r ——— 
——te — 





Can be ebtained from Merchants 
and Dealers, 





COMPLETE PLANTS "it~ BOLTS, NUTS, & UES. -=—_ =: “Se ri | . 
CO 
, Se SS = 


SHAFTING & POWER TRANSMISSIONS. 


SAMUEL PLATT, L2: WEDNESBURY. “““"... 
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J *. D. Roots.—Patents, British 


printed at this Establishment ainee ite 














and Foreign. Moderate Charges. Long. and 
varied practical Goering experience valuable to in- 
ventors. ,Cireu: free. mpiler of ‘ Patent 
Abstracts ’’ for ‘Tm Timmzs rm formerly tor Tas 
Enorsgzn.—Thanet House, Temple Bar, don, 
,] ensen and Son, 
CHARTERED PATENT AGENTS. 
Getablished 1867). British, Colonial and Foreigu 
Patents and Trade Marks and Registrations 


17, Obaneery-lane, London, W.0.. ‘Tels... Holborn 12 
——“‘7P0 INVENTORS AND STUDENTS. 

A Chart of 187 Mechanical 

each, 


MOTIONS (26in. by 1. <iq b+ ya description of 
HARRIS an 


peand in cloth, post —Published by 
d MILLS, 34/35, Tigh “Holborn a 
’S METAL & OD 60,, 
BULL'S METAL & MELLOID 60,, 
Yoker, mr. Glasdow. LTD. 
Tel. :MELLOoID, Youu. Nat. Tel. : 182, OLypezanx. 
SULL’S METAL.— —Propellers, Bars, Sheets, Pump Rede 
“LD a indles, Condenser Stays and Plates, &. 
(heg. Trade mony —Oondenser and Boiler 
Dave, eo Valves, &e. 
Relled, Ferged 





= = a 
GIGH TENSIL BRONZE. Gast 
Admiralty Requirements. 
WHITE METALS —Template, Babbite, Plastic, Sc. 











Laneas hire 
ABRIAL 
WIRE 


nope 
Anuas3 





Makers ef 
POINTS and 
CROSSINGS 


















CRAVENS LIMITED, 


RAILWAY GARRIAGE AND WAGON WORKS, 
DABMALL, NEAR SHEFFIELD. 


Manufacturers of 
Gvery Description of RAILWAY CARRIAGES, WAGONS, 
TAAMOCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND [ROM CASTINGS, bc. 
Wagens Built for Gash or fer Deferred Payments. 
Priees and Specifications on application. 


THE CLASCOW RAILWAY 
ENCINEERING COMPANY, ‘"° 


GOYAN, GLASGOW. 
L ondon Office :—12, VICTORIA STREET, 3.w 


MANUFACTURERS oF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHSELS & AXLES, 
{ }ARRIAGE AWD wale IRONWORK, alee GAST 
STEEL AXLE BOXES. 





ECONOMICAL 


18inmn. by Zim. amd 30inm, 





GRINDING. 


by Zim. Machi nm 





LONDON OFFICE: 


EMERY WHEELS 
GRINDING MACHINES 


British made. 


L. STERNE & CO., Ltd., 


The Crown Iron Works, GLASGOW. sw. 
DONINGTON HOUSE, NORFOLK STREE T, W.C. 











BSTABLISHED 1861. 


HARRISON & CAMM, Ld. 
Ouief Works and Oflees: ‘ROTHERHAM, 
WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Ww Ironwerk, Castings, RAILWAY WAGONS 
— (im Iren, Steel or Timber). 





THE GLASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 


peice of parpwar CARBIAG: wapee way 
GLEOFRI' an | other deecription 
and ROLLING STOCK. 
‘munis, Axies, Ramwar Piarr, i, Sea, Sarre 
Wona, and Laon 


Inon and Basss 
Registered Office and Chief Werks: MOTEERWELL. 
@ardif Office: Gordon Queen Street. 
lenhall Street. F.C. 


Lendon 4, 
See Illustrated Adovt. this week, page 59. 


P, & W. MACLELLAN LTD., 


OLUTHA WORKS. GLASGOW. 
Manufacturers of RAILWAY Wasoes | ome | CARRIAGES 
[RON and STEEL SLEEPE) FISH-BOLTS, SPIKES, an 
ee peal War Te uIDeES, anc 
CONTRACTORS fer RAILWAY PLANT and STORES of 
a hery 
Offces—129, Trengate, Glasgow. 
Registered Offices—1064, Oannon Street, Londen, E.¢. 


R. Y. PICKERING & CO., LTD. 


(Metablished 1864.) 
Builders of Railway Carriages and Wagons. 
Makers of Wheels and Axles of all kinds. 


Onief Works and Offees : 
WISHAW, near GLASGOW, 








Lendon Office: 
8, Vicreria Srxset, WastuinetsR, S.W, 


G. R. TURNER, LD 
all descriptions ef 


Manufacturers of 


IRON AND WOOD FRAME WAGONS 


For ae Colonial Ju a Railways. 
Oolli ENT at Sanaa 
Kioaige ruse Wort Route Coat te tice 
Ohicf Works & Office 3 


.ondon 
Illustrated Sct in pay! tone on page 8 








BRONZE 
ee sr 


EXTRUDED BARS 


- “DELTA” BRAND “t= 
THE DELTA METAL 0, LTD, = e===qyicd, engon esa 


RED METAL 
neo — 














FP morueee 


ELECTRIC - STEAM: | 
RYDRAULIC HAND ) 
Ei 

§ f 














SWAINS: 
BLOCKS 





GIVE BRILLIANT RESULTS, AND 
ALWAYS LEAVE A GOOD IMPRESSION. 


PERV Ann 


ENGINEERS’ REQUIREMENTS IX THE 
MATTER OF ILLUSTRATION ARE THO- 
ROUGHLY UNDERSTOOD BY US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & SON, Ltd. 
Columbia House, 


89-90, emce —— 





J & E. HALL, L™ 


Makers of CO, and m, 


Refrigerating Machines 
Hallford Motor Vehicles 


10, St. Swithin’s Lane, London, E.C.; 10, Oriel Chambers 
14, Water S:reet, Liverpool ; and Dartford, Kent. 


DERMATINE 





Pump Valves 


Maintain a High Vacuum, &pla 


DERMATINE Co., Ltd., Neate St : London, S.E 
. j 


CRAVEN BROS. (Manchester), La 


REDDISH, STOCKPORT. 
‘Seleg., Oraven, Reddish.  Toleph., 491 Hoaten Meer 











High-elass 


MACHINE TOOLS 
ELECTRIC CRANES. 


For our Half-page Illustrated Advertisement 
see last week’s and next week’s issues. 














PHONES: OF Sa 


hI 


































"GRAMS: SWITCH, 
TRAFFORD. PARK, 





oe 
RELIABILITY. 
SAFETY. 





BY APPOINTMENT 
TO H.M. KING GEORGE V. 


ESTABLISHED 1833. 


T 


Wor 










Offices: 54-5, FETTER LANE, LONDON, E.C. 4. 
Telep. No.: HOLBORN 


ree: No.: CENTRAL 40, BIRMINGHAM. 









ALL KINDS. 


2001. 
‘eleg. Add.: “ WAYGOOD, FLEET, LONDON.” 
62-3, LIONEL STREET, BIRMINGHAM. 
Aad.: “WAYGOOD, BIRMINGHAM.” 
ks: FALMOUTH ROAD, LONDON, S.E 1. 








ENQUIRIES SOLICITED 


FACTORY .WORKS 
HEATING 


VENTILATION 


Latest and Most Efficient Type. 


Dargue, Griffiths &Co. 


Phoenix Works, Vauxhall Road, 
LIVERPOOL. 


Telephones: {sso 





a 





Jd W. JACKMAN &C0., ‘Ld. 


Vulcan Works, MANCHESTER. 


FOUNDRY PLANT 








SPECIALISTS. 





HYDRAULIC LEATHERS. 


LAUGHTON & BUDENBERG, 
. 199 Princess Street, Manchester 





use 
EMPIRE’ AUTOMATIC CONTROL 
GEAR. 


Bee Bieplag Advert.. page. 106, June 18. 


EEiecrric Controi Kuimitap 
GLASGoOw. 




















STONE -BREAKE RS. 


| ELEVATORS 6-68 Eedlivevons, BROADBENT & “SON, Ld. Stalybridge, 


USED BY GOVERNMENT 
“DEPARTMENTS, AND ALL’ LEADING 
QUARRY OWNERS & CONTRACTORS 








GIBBONS BROS., Ltd., D DUDLEY 

Feleg. —@ibbena, Lower @ernal. 

Geateecters to ADMIBALEY asd oe wane conn, 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 











FOR ALL ENGINESRING WORK 





a 6 eg en . 
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Lamps that give 
Daylight at Night. 


The Silica lamp requires “0 carbons and 
it has 2o dehcate filaments. 


The large incandescent vapour light source 
ensures well diffused lighting free from ob- 
jectional glare. 


If you are considering the lighting of Docks, 
Railway Sidings and comparatively high build- — 49 york roap 





SILICA LAMP 


t watt per CP. ings ask for list 573. If you have a factory KINGS CROsS 
op eee lighting scheme in hand where the roofs or ceil- LONDON, N.! 


lings are low we will send you list 572. 


TRIALS CAN BE ARRANGED. 








| een 










NAAT 








HATHORN DAVEY AX & 6% L™ LEEDS 


PUMPING MACHINERY. 





FOR ILLUSTRATION OF 
WATERWORKS, MULTI-STAGE 
SEWAGEWORKS — TURBINE 
MINES, etc. etc. PUMP. 


DUTY—TO RAISE 333 
GALLONS PER MIN 
TO A HEIGHT OF 840 






Tele. : Hathorn, Leeds. 
Telep.: Leeds 22491. gap 
FB 








































OXYGEN (isn Gumus 
Spree to hear of the latest improvements in the use of Oxygen for Outting, 


the Oxy-Acetylene Welding Process, write to the British Oxygen Company. 


THE BRITISH OXYGEN OOMPANY have highly equipped and up-to-date 
factories in all the important British industrial centres eapable of producing 


over 
1,500,000 CUBIC FT. OF OXYGEN DAILY. 
































Burckhardt Engineering Works. 


COMPRESSORS & YACUUM PUMPS. 
Delivery from Stock. 


26, Victoria St.. Westminster, S.W.1. Works—Basle, Switzerland. 























Great Britain Metal British Manufacture. 
Suing Apparat, Oxy. Qxy-Acetyiens, "Oxy Hydrogen und Gay oul Gas Welding 
ImDEP 

Fern ed fl tp anf he op Wen win bia Jara and ery Boson” Boas Marat 4-3 EWE Cee ee + meee 

Wi » Middlesex. Grek Marlborough Street, Manchester. Material 
Tunnel Avenvc,” East Greenwich ase pa By Standard Szae—in, Sn, fn, Sinn Sencar and Workmanabipe” "SO ou ame, eiacian, 
Lower Walss . Street, Wolverhampton. Bavile Surect Shefled. UNIVERSAL G cK 
nnn Stratford, E. Brombereugh Port, Birkenhead. Self Centring. in progress—4, 5, SRae= ber Seneks: Bh ringhron So follow. 

2-JAW BRASS FINISHERD’ CHUCKS 
THE BRITISH OXYGEN Co., Led., Universal and Independent, Sizes—5, 6, 74, 9 and 15 inches diameter. 
ELVERTON STREET, WESTMINSTER, LONDON, 8.W.1 REVERSIBLE tere Pye PLATE J AWS 
Sises—6, 8, 10, 12 and 14 inches. 
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CONTRACTORS TO #.. GOVERNMENT 












DENOTES 
THE GENUINE 


KING OF 
PACKING 


"FOR STEAM AND HYDRAULIC WORK. MADE IN RINGS OR SPIRAL FORM 


REFUSE ALL IMITATIONS. 


eee <n 


FULL PARTICULARS FROM .--~ 
> due PATENTEES AND MANUFACTURERS. 


LION WORKS GARFORD STREET, 


WALKER &@LP »- WEST INDIA DOCK. LONDON.E. 


WRITE FOR CATALOGUE 92. 




















©" COGHRANE HAMMER 


for working by 


STEAM or COMPRESSED AIR 
TO SUIT ALL MODERN FORCE REQUIREMENTS. 


Supplied to British, Colonial, and Foreign Govern- 
ments, also Leading British and Colonial Firms, 

























DOUBLE COLUMNS. SINGLE COLUMN. 
a ea aii eae { 
CAST IRON CAST IRON, 
or All Sizes 
STEEL BUILT up te 
COLUMNS. 380 cwt. 
All sizes from 
25 cwt. upwards. 








Two “Richmond” Producer Gas-Fired Continuous Wire 
Annealing Furnaces, each 50 feet long, recently installed 
at a well-known Werks. 


Richmond’s also manufacture Solid Fuel Furnaces for the 
processes of: 


Annealing Metals. Steel Frame Bending. 
Normalising and Hardening. Melting Metals. 
Case-hardening. Enamelling. 

Plate Heating. Glass Annealing and Melting. 
Billet Heating. Firing Pottery, etc. etc. 


Supplied with either “closed muffle or of the Oven type. 
Remarkably economical in coke consumption, a saving of from 
25% to 30% being effected over direct-fired Furnaces. 


RICHMOND FURNACES 


(The Richmond Gas Stove & Meter Co., Ltd.) 
General Offices & Works : Grappenhall, WARRINGTON. 


Offices - = «- «= 164172, Queen Victoria Street, London, E.C.4, 


ee 





SND US YOUR INQUIRIRE. 
ESTABLISHED OVER 70 YEARS. 


«SOHN COCHRANE (sarrneap), LIMITED, 


BARRHEAD, near GLASGOW. 
Seber: Baginesring ae Pat od ation, 4 2 8 ot Belton, Liabers Sa 
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Ca —— ene. BO POWER 

H ygroscope | 

| THE “SIMPLEX” STREL WIRE CONDENSER TUBE BRUSH TR AN SM ISSION 
should be regularly used to keep the tubes of surface condensers free from , 
that deposit of mud, etc., which, being detrimental to heat conducting, , 


shews at a glance reduces the efficiency of the Condenser. 


For hard deposits the ‘ Simplex” Expanding Scrape reco ded. F os f 
actual percentage For hard deposit the Simplex” Expanding Seraper is recommended, Kor APPLI ANG ES 
° j SEND FOR ILLUSTRATED LIST. 8 


sn. BROMELL PATENTS COMPANY, LTD., Large Stocks Ready for 


No tables required. | Crockarr & Sows, Managers 
Open scale with bold | And at 12, BATH STREET, LIVERPOOL. 





























divisions. 
Can be used at any | 
temperatures between || | CONSULT US ON ALL — PROBLEMS 

—40 & + 350°F. 


Sensitive with | 
immediateaction. | 
50/- = 
Delivery from Stock. | ; =, , 
| = =¢ 
| 


| aresveneo BRIGHT TURNED 
38, HOLBORN VIADUCT.E C1. WELDLESS STEEL 
5.LEADENHALL ST.EC.3. | 

aie REGENT STREET. W.1}. € STO a es COLLARS 


_LONDON. Be FOR GRINDING ALL. METALS. BRACKETS. ECCENTRICS, 


— IMPERIAL EMERY WorkS, WESTON ST. LONDON.S.E. BEARINGS, cast iron. adjustable, 
brass lined. | HANGERS. 


ball socket, | LUBRICATORS 


MACNETIC-ADHESION WILSON HARTNELL & CO., Ltd., ae arts 


» Solid grease ” 


: : VOLT WORKS, LEEDS. COLLARS. | SHAPTING. 
E | é ( fr] + D ll \] London Office—8, VICTORIA STREET, S.W. foe sts, — 


HULU QU AU GOVERNORS JOHN JARDINE, 


LABOUR SAVING TOOL. 


























For Engines & Steam Turbines. Deering Street "NOTTINGHAM. 


Telegrams: © Janno, Norrtixona™.” 
Telephone: Nos, 3296 





A 
Cn. For Gas, Oil, & Water Power. 


I vestmen 
i “ass VERTICAL AND Ransome-verMenr Macuinery Co., Ltp. 


HORIZONTAL 16 ONDON. Swe 


Profits CONCRETE MIXERS, TAR MACADAM 


for GOVERNORS. MACHINES, STEEL PILING and PILING 


PLANT, WATER FILTERS and GENERAL 
You. CONSTRUCTION PLANT. 


ENCLOSED GOVERNORS. 


CRANKSHAFT 
GOVERNORS. 






































Governors for Speeds 

up to 3000 r.p.m. LIGHT SHEET IRON WORK. 

- fie FLANGED PIPING, DUCTS, ete. 

No WRITE FOR OUR GOVERNOR FANS, AIR HEATERS, one 
HARTNELL’S ge gg gl gia CATALOGUE. Seca Mizens amp Paceevens 


© — Erection REGULATOR, 2 0 TEE “STANLOCK” HEATING SYSTEM 
Required. 


Flace in position and switch on AULD’S REDUCING YALYES be imag ll Ltd., 


TRIUAATTT have a World-wide reputation. Other specialties are :— 























— — — ve SEMIL-ROTARY 7 Comment Gumus, GATESHEAD-ON-TYNE. 
Ol- PATENT § SAFETY, i WIN 

WHITE, JACOBY CO. Ltd. ||) sippuus & stop VALVES PUMPS inv“ 

HEAD OFFICE & WORKS: PATENT BULK-HEAD SELF-CLOS- of DOUBLE and QUADRUPLE. See Il'ustrated Advt. on page 52, issue of Juné 18th, 


ING and EMERGENCY STOP ACTING TYPES, For all Purposes 
Bayham Place, Camden Town, VALVES, PATENT SAFETY ER Sr ROBERT STEPHENSON & co 


LONDON, N.W. 1. MANCEUVRING GEAR, ATMOS- PLUG COCKS, GLAND ondon Office -.- Sanoruary House, WrsTuinstan. 


Telephone No. : North 2066. PHERIC EXHAUST VALVES, LOCOMOTIVE and Servieen, 


COCKS, Rocket, Darlington ; 
SHIP'S SIDE CHESTS &e. ont Tel-— 300 and 00 Darlington ; 600 Victoria, 


All kinds of Valves for all and similar fittings. Ealtion, Rogineering Standards, 
requirements. Please send us your inquiries. See our Iilustrated A reg Teegrera nent week, 


BOILERS | DAVID AULD & SONS, LD., WHITEVALE FOUNDRY, CLASCOW.|| JOHN STIRK & SONS, 


Machine Tool Mahere, 


BRICK and TILE and HALIFAX. 
SANITARY PIPE MACHINERY,| ~=2—..-.—.0. 


er Mii - 
PULLAN & MANN. 


[im ITED Cambrian in Works, LEEDS. 
SERTRAMS TRAD fS eS : T Vtetemees on application. Toles Taibot. Wi fateait a 
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URE WATER 
orFeed Make-up 


A constant supply of pure 
water is ensured by the installa- 
tion of the Weir Evaporator. 





The Tube surface is always 
at maximum efficiency _be- 
cause of the patent brine ejector. 


The minimum of attention 
is necessary: the feed regulator 
automatically controls the working 
of the evaporator. 


Overhaul is easy: the tube 
elements are single coils: all tube 
couplings are outside the evapora- 
tor, and cannot become sealed up. 





These advantages are obtained only with 


THE WEIR EVAPORATOR 


G. «J. WEIR, Lta. 827 
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THE CASTING SHORTAGE. 


It will be many months before the supply of 
castings is normal, and in the meantime serious 
delays are inevitable. 


At the present time thousands of damaged 
castings are being needlessly scrapped which 
could be made available for further service by 
my patented welding methcds, at a fraction of 
the cost of new parts. 


A postcard enquiry as to the possibility of 
effecting a certain repair may relieve you 
of a deal of anxiety. 


C. L. JONES, 


18-20, Church Street, 
eee Peed Islington, LONDON, N.1 


«North 1973. “Elecweld, Phone, London. 











PIPE FITTINGS 


© fi @ 


CRANE’ 


Pipe Fittings 
Valves & Cocks 


FOR 
STEAM, WATER 
AND GAS, 

IN 
GUNMETAL & 
IRON, 
Screwed & Flanged. 














Send us particulars of your requirements. 





We are ina specially favourable position to supply: 


PIPE HANGERS, 
PIPE & BOLT 


GUN METAL & IRON 
VALVES. DIE STOCKS. 
PIPE 


ee WRENCHES. 
PRESSURE & ALTITUDE PIPE 
GAUGES. VICES. 


STEAM PIPE 
TRAPS, etc. CUTTERS, etc. 


“EVERYTHING FOR ANY PIPE LINE.” 


CRANE-BENNETT LI 


45/51, LEMAN STREET, LONDON, E. 1. 


Telegrams : “ Spruceness, "Phone, London.” 





Telephone : 8062-5 Avenue. 











ASHWORTH, SON & CO., 


WEIGHBRIDGES 
WEIGHING MACHINES 


fer ail purpeses. 
FOR ROAD, RAIL, WAREHOUSES, &e. 


ANY LENGTH OR CAPACITY. Send us your Enquiries. 


Midland Iron Works, Seout Hill, DEWSBURY, Yorkshire 


LONDON OFFICE:—Mansion House Chambers, 11, Queen Victoria St., E.C. 














RUGGLES-COLES 
ROTARY DRYERS. 














6 ecimsacin DRYERS, built to dry at lowest ultimate 

cost, are being used for drying practically all classes 
of materials. They are specially suitable for such sub- 
stances as Coal, in pulverised fuel plants, Slag, for making 
of tar macadam, Sand, in glass industry, Iron Ore, 
Sewage Sludge, Lime, Clay, Concentrates, etc., etc. 





Sole Licencees and Makers in United Kingdom: 


ELECTRO METALS, Ltd., 


Head Office: 
56, Kingsway, London, W.C.2. ‘Phone: Holborn 6420. 


MANCHESTER: R. Millett, 30, Cross Street. Tel. No. 7772 City 
SHEFFIELD: 19, St. James Street. Tel. No. 257 Central. 
NEWCASTLE-ON-TYNE: J. R. Straker-Wilson, 

3, St. Nicholas Buildings. Tel. No. 2749 Central. 


bsRMINGHAM : L. Dunker, Norwich Union Chambers. 
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STANDARDISED 
MINING MACHINERY 


FOR PROMPT DELIVERY. 








“The USKSIDE Electric Haulage 


A Standardised Haulage Gear 
of Paramount Excellence. 
Sizes 25 H.P. to 30@H.P. Every component made of the very best 


and most suitable material. These Haulage Gears are an unrivalled 
proposition which will repay investigation. Write for Booklet’ E,” 
containing full specification, sent post free. 


Steam and Compressed Air-driven Haulages also made. 


—____—— THREE THROW RAM PUMPS. 


The USKSIDE ENGINEERING CO., Ltd., 


MINING MACHINERY MANUFACTURERS, 


NEWPORT, mon. 





EAST FERRY ROAD 
ENGINEERING WORKS CO., Ltd. 


Hydraulig Cranes and Coal Hoists, Belt Conveyors for Oeal, &c. 


| 





| 


_ Patent Pneumatic Grain Elevating Machinery. 





3-TON ELECTRIC MONO-RAIL CRANE. RADIUS OF JIB 12ft., LIFT oft. 


HYDROSTATIC CRANE WEIGHING MACHINES. _ ENGINES, PUMPS, SLUICES, CAPSTANS, &c. 





General Engi and Ironfounders. 





Estimates given for Repairs, 








MILLWALL, LONDON, E. 





J 


FAY AUTOMATIC 
LATHE 


IN GREAT DEMAND! 








The Fourteen-inch Fay Automatic Lathe is especially 
adapted to handle lathe work held on centers or carried 
on arbors, and is largely used as a rapid and accurate 
Second Operation Machine for work previously chucked 
on the turret lathe. 


It swings 14 inches over the bar, 11 inches over the 
carriage, and takes 17 inches between centres. 


It will turn up to 10 inches in length. 





QuICcCK DELIVERY. 





Install a number of these Machines in 
your works and increase your order 
accordingly. 





WRITE AT ONCE TO 


Jones & Lamson Machine Co., 


9 & 10, Water Lane, Queen Victoria Street, 
LONDON E.C.4. 


Telegrams : 
TURRETORUM, CENT. 


Telephone 
CITY 722. 


Cee SSeS er Serer etek ek Ded ed ed Ded Derren reo oon 


SAAR SASS SA Sr or a ooo Se OS Sr Ser re non Src er cer Snr or oer cero ron oro: 


BFS SA SAAR SRSA Sr Sor Ser SS or oe or on Se on ono eR ono SORE EE 





























The Advantage of Tensionless Belt Drive. 


All belts are twice as expensive to day as they used to 

be, and consequently your belt bill is about double 

what it was. It is quite a simple matter to reduce it. 
If you treat your belts with 











and run them easy or slack, not only will their life be 

increased about 100 %, but they will transmit more load. 

‘* Cling-Surfaced’’ belts never slip, but carry full load 

without loss. Write for a tin at once. You will find it 
makes an immediate improvement. 


THOMAS & BISHOP, Ltd., 


37, TABERNACLE STREET, LONDON, E.C. 2. 
PARIS. GLASGOW. 
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Somme wast ree ate 





relating to actual tests carried out in a 


Davis Revergen Furnace 
showing an 
Economy of 70 °/. 
in the production of Forgings 


The DAVIS FURNACE COMPANY 


DIAMOND FOUNDRY, LUTON, BEDS 





Send for Facts and Figures 


























G4)(WESTINGHOUSE 


BRAKE 


has a reputation built up during 


50 YEARS 





170,000 LOCOMOTIVES 


and 
3,500,000 CARRIAGES AND WAGONS. 


Go maintain and enhance this reputation is our care. 





THE WESTINGHOUSEBRAKE COMPANY LTD. 
82, York Road, King’s Cross, London, N. 1. 




















SPECIAL MACHINERY amlteture o 


‘SPOKES & NIPPLES, 
for Wirewheels of Bicycles, Motor Cars, Aeroplanes, Etc. 


We make a speciality of all this class of machinery 
and supply Complete Installations for Factories. 


Special machines for rolling of wire. 
99 en of nipples. 
” ” » spokes. 
9 * oo anil straightening of wire. 
» manufacturing of rivets. 


We supply the = and best firms at home and abroad. 
For further information and prices apply to ; 


Machine works JOS. BEUGELS, 
Groeneweg 123, Utrecht (Telefoon 2043) HOLLAND. 




























Write for Interesting Felder, Sample and Prices 
J. DAMPNEY & CO., LTD., 
Head One 87, BISHOPSGATE, LONDON, E.C. 2. 
azou ; Apenior, Led, Londen * Telephone: Contra! 12782, 


PSOE oa * Paint | 
LESERO, land Paint Werks. ‘Tres, ay Sunvrinp, as 











HYDRAULIC & ROLLING 











for 
Railway and Tramway use. 
Automatic feed. 
Capacity 1%/i¢in. hole. 





IN STOCKH. 





dispensing with hooks, if desired, 


SELSON 


Engineering Co, Ltd., 
83-85, QUEEN VICTORIA ST., 








TRACK DRILLS | SPEGIAL__MACHINES 


IRON CASTINGS. 
MACHINING & GENERAL ENGINEERING WORK, 


Can be furnished for fixing under rail, 


Phone. 
335 West Bromwich. 


MILL WORK. 


JOHN TICKLE 


& Co., Ltd., 
WEST BROMWICH 


Designed and made to customers’ 
own requirements. 





























LONDON, E.C. 4. 
HICH 


CASTINGS usr 
GRADE DESPATCH. 


IRON, MALLEABLE IRON, STEEL, BRASS, GUN METAL. 
PENNEY & CO., L™- ENGINEERS & FOUNDERS, | INCOLN 








Accurate Workmanship. Prompt Attention. 


@ T 
A WV ps CU GEARS 
\ fee\ 

) =— 


ENQUIRIES INVITED. 


ee BARLOW & CHIDLAW, LT? 


PENDLETON, MANCHESTER. aego 









































SURPLUS CLEARANCE SALE. 
NEW WOODEN HUTS. 


Dwellings, amg ows. Offices, Workshops, 
x oto ab Hot Sede vilions, rtables — 
rteens, Gr een oho —_ = 
ae Stones ‘Asbest 
ances, &c. 
Illastrated List Post Fre 


& T. BATH & CO. La. 18 SAVOY 5 3 


ust ork, 
and Poults ry ‘appli. 














MITCHELLS LATHES. 
SPECIALITY. 
S}in. CENTRE HIGH SPEED 


Weite fer Lists. Geeod Deliveries. 
D. MITCHELL & CO. LTD. 


Kuiemizr, Ewevamp. 
Telegrams: Tools, Keighiey. Tel. : 198 Keighley. 


“NL Ze 4, 


ote 

















GLENIFFER 
MARINE MOTORS. 
See Illustrated Advertisement last and 
next week. 
GLENIFFER MOTORS LTD., 
Anniesland,. GLASGOW. 























STEAM 
CRANES, 


ELECTRIC 
CRANES, 


HARBOUR 
PLANT. 


STOTHERT & PITT 


X1510 LIMITED, 


BATH. 


Representatives 
Messrs. Richirdson, McCabe & Co., 
W. llington, N.Z. 
Coates and Co Pty., Ltd., Melbourne. 
Peacock Bros. Montreal and Vancouv r, 


oe Rt 


ZZ, i Si vai 9 





Fig. 1211. Canada, 
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Hyatt Ltd., London, 
24, Devonshire St., 
Theobald's Rd., W.C. 1. 


(Temp. Offices.) 








————— 


=i reliable bearing with the resilient roller. 


@ The HYATT ROLLER BEARING fulfills all 
the conditions required of the theoretically 
perfect bearing in a practical manner. 


& a 8 2 4 


The resilient rollers absorb shock loads. 


The helical formation automatically circulates 
the lubricant. 


One charge of oil lasts for a considerable period. 


Each bearing operates for long periods with 
the highest practical efficiency. 


Designed by engineers for engineers. 











Warner & Swasey 


Tools for Turret ver te 





























The efficiency of the tools governs the 
efficiency of the turret lathe. 


The Warner & Swasey tools are strongly 
constructed and well finished —a tool for every 
job. Though specially designed for use on 
Warner & Swasey lathes, these tools give 
equally good results on other makes of turret 


lathes. The Warner & Swasey Turret Lathe 


tools are made in a complete range of sizes. 


Send us particulars of your requirements, we can 


fulfil them from stock. 


CHAS. CHURCHILL & CO. LTD. 
9-15, Leonard Street. Finsbury, E.C. 2. 


And at Birmingham, Manchester, Newcastle-on-Tyre, G'asgow, 
Bris‘ol, Leeds and Sheffield 
LIST i9 




















WILLIAM BEARDMORE & 


COMPANY, LTD., 


Ww. 
See full page Advertisement monthly. 


















BURDON'S oi“Ga; FURNACES 


AND 
OIL GAS PRODUCERS. 
BEST for ALL PUR P OSES. Absolutely Smokeless 





Burden’s Furnace Works, BELLSHILL, N.B. 


BELDAM’S 
PILOT PACKINGS 
& JOINTING 


20, GRACECHURCH S5T,, 
GEE ILLUSTRATED ADVT. se.rgehave wenne 


BUTTERS BROS. & CO., 











GLASGOW. 
ELECTRIC & STEAM CRANES, 
Overhead. Loco. Derrick. 
WINCHES. 


See Biustrated advt. last week and next. ns Mot 


Thomas Crompton & Sons, Ltd. 


ASHTON-IN-MAKERFIELD, Ne. WIGAN. 





Manufacturer of 
IRON AND STEEL HINGES 
te any pattern for FIELD KITCHENS, 
DOUGH TROUGHS, LIMBER WAGONS, &c. 


SMALL FORGINGS to any pattern or drawing. 








Illustrated Advt, 
in issue May 21. 


Further Particulars from the 


The Airostyle & or eolay ‘lid, Engineers, 
35, St. Bride Street, London, E.C. 4. 


The CLYDE STRUCTURAL IRON CO., Led. 


Ciydeside Ironworks, Seotstoun, Glasgew, 
MN WOT Leu 


Iron & Steel Roofs, Buildings, 
Workshops. &c. &c. 


HENRY WALLWORK« CO 


MANCHESTER. 


HIGH EFFICIENCY 
WORM GEARS 


FROM STOCK. 
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_“TEMPERLEY” TRANSPORTERS 


COAL HANDLING MACHINERY 
FOR 


LOADING, UNLOADING & STORAGE 
OF COAL. 

















PORTABLE TRANSPORTERS FOR USE 
ON 
COALING HULKS AND COAL BARGES. 


GRABS. 








‘Sin WILLIAM ARROL & C9:L70. isco 








BRIDGE TRANS E 
London Office— —_—— roRTan 


56, VICTORIA STREET, 
WESTMINSTER, S.W.1, 



























4] 
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 Charchills for 
Y SSA Gutta 


CHAS. CHURCHILL & Co. Ltd., ae Seen. Manchester, 


9.15, Leonard Street, Finsbery, E.C.2 sen rsa Sine, 


AR Te a en hi rich 


YORKSHIRE ENGINE CO., LTD., meavow HALL WORKS, SHEFFIELD. 


Contractors to Admiralty, War Oftiee, India Office, Colonial and Foreign Governments and Railways, and leading Shipbuilders. 


LOCOMOTIVES for all services. 
IRON & STEEL FORGINGS. 

MACHINE WORK OF ALL KINDS. 

SHIP & ENGINE DETAILS. W.T. SLIDING SCUTTLES. 
SOLID & BUILT-UP CRANKSHAFTS. 

COMPLETE SETS of ENGINE SHAFTING. 
WATERTIGHT DOORS. CRANE POSTS & HOOKS. 
BOAT DAVITS. RUDDER POSTS & PINTLES 
ELECTRIC WINCHES. G.I. & P.B. CASTINGS 
WELDLESS STEEL RINGS. 


Telegrame—" ENGINE, SHEFFIELD.” Telephone—129 and 130, Attereliffe. 
London Office: 15, CAXTON HOUSE, WESTMINSTER. 


THe NORTH EASTERN MARINE ENGINEERING c0., LTD, 


BUILDERS OF RECIPROCATING AND TURBINE ENGINES AND BOILERS OF ALL SIZES AND FOR ALL CLASSES OF VESSELS. 
Engines and Boilers, etc., constructed for export, and fitting out supervised. 





SANTANA LALLA LL 


SIU 
























































LONDON OFFICE: . |  Mamufacturers, under Licences, of 
neque eee | WALLSEND -ON TYNE. | SUPERHEATERS 
LIVERPOOL OFFICE: | Telegrams : “NEWS, WALLSEND.” fer Marine Beilers 
i Steet, | ~SUNDERLAND. | -wtnsiroon: 
Quadensic Expansion Engines. Shoes” see oe Telegrams : “NEWS, SUNDERLAND DIESEL BENGINES 








DRYSDALE 
CENTRIFUGAL PUMPS 


This is our Latest Design of Low Lift and Medium Lift 
Centrifugal Pump. It embodies several Important New 
Features, and we shall be glad to have your enquiries. 


DRYSDALE « 00., Ltd., Yoker, GLASGOW, W. 
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“UNIVERSAL-JOIST” ano “ SIMPLEX” 


STEEL SHEET PILING 


ARE TWO SECTIONS OF PILING THAT CAN BE RELIED 
UPON TO GIVE ABSOLUTE SATISFACT.ON FOR EITHER 
TEMPORARY OR PERMANENT WORK. 


These two sections have been on the A very large proportion of the Piling 
market for many years; they have been 4 500 supplied is to Contractors and Engineers 


used in all parts of the world, under every who, having once experienced its economy 


possible condition of climate and strata, 00 and efficiency, have continued to use it on 
and used for every kind of service. STOCK successive jobs, and are specifying it for 
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future contracts. 


WE CAN DELIVER ORDERS FOR LARGE OR SMALL QUANTITIES 
IN ALL SIZES, PRACTICALLY ON RECEIPT OF WIRE. 


ALSO 

DOUBLE-ACTING AUTOMATIC OR PILE DRIVING FRAMES OF VARIOUS 
SINGLE-ACTING SEMI-AUTOMATIC HEIGHTS or COMPLETE PILE-DRIVING 
STEAM OR COMPRESSED AIR EQUIPMENTS SUITABLE FOR EVERY 
PILE HAMMERS, DROP HAMMERS, &c, &c. CONDITION of DRIVING. 


WE SUPPLY EVERYTHING REQUIRED FOR THE ECONOMICAL HANDLING OF ANY PILE 
DRIVING PROPOSITION, WHATEVER ITS SIZE OR NATURE. 


OUR WORLD-WIDE EXPERIENCE AND 
EXPERT SERVICE IS AT YOUR DISPOSAL. 


THE BRITISH STEEL PILING CO,, 


Dock House, Billiter Street, London, E.C. 3. 


WESTINGHOUSE 


Westinghouse Electric International Co., 


er by the Westinghouse Electric & Mfg. Co. of Pittsburgh, Penna., for the conduct of its 
Foreign Business. 


MANUFACTURERS OF 











Steam Turbines, Condensers, Electric Generators, 
Heavy Traction Apparatus, 
Switchgear, Transformers, Meters, Lamps, 


Motors for all purposes and Everything Electrical. 


FACTORIES IN U.S.A. AT 


Pittsburg, Pa. Newark, N.J. Trenton, N.J. 
Bloomfield, N.J. New York. Cleveland, O. 
Milwaukee, Wis. Bridgeport, Ct. and elsewhere. 
Springfield, ‘Mass. Essington, Pa. 


Exporting to all Countries except Great Britain, her Colonies and’ Dependenc‘es. 
London Office : 


2, NORFOLK STREET, STRAND, W.C. 2. 


’Phone. Gerrard 3261. Cables : Wemcoexpo, London. 
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Engineers, 
Are you interested in 


Vulcan Press Works, 
BIRMINGHAM. 
Saving Money on Motor Car & Aircraft Steels, 
Steel Problems Investigated, 
The Heat-Treatment of Carbon Tool Steels, 
Steel and the Permanent Way Engineer, 
Patterns and Pattern-Making. 














These are some of the subjects discussed in the fourth issue of the “ 
“Edgar Allen News,” a new Steel and Engineering Journal, published ‘ 
by Edgar Allen & Co., Ltd., for the benefit of Steel users. Se 

In addition to the articles enumerated above, this issue contains“ 
selected technical notes culled from the World’s Press, and other ZS 
interesting matter. See that you are on the mailing list for this ¢ (ey 
publication, which will be sent post free regularly, if the 

—e Form below is filled in or mentioned. KY, ‘ 


Machine for Rolling Screw Threads on Raised 
Sheet Metal Goods of ali shapes and sizes. Will 
roll any pitch of thread. No wheels to change, 
Simple to operate. Rapid production. Below ere 
shown a few examples of work screwed. 











a8 a*ae 


POWER PRESSES 


FOR SHEET METAL WORK. 


For Blanking, Drawing 
Raising & Stamping, dc. 


Also Shearing Machines, Spinning Lathes, &. 








WORKES ESTABLISHED 30 YEARS. 
Telephone: 3687 Ounrnat. 


WATER 











SUPPLIES | 


FROM 


ARTESIAN TUBE WELLS. 


i d P ater t Air Lift eS . : 
ne ee ie, f Good Lighting is as important 
| to Industry as good workers and 


Le Grand, 


| good machinery, because without 
Sutcliff & Gell, Ld., | machine oan work rapidly and 

















good lighting neither man nor 
THE GREEN, SOUTHALL, eOLESEX 


Telegrams : Abyssinian, Southall. Telephone: Southall 150. 














Budenberg Gauge 00,, ["] 


(Late Schaffer & Budenberg, 
SROADHEATH, 
mp. Manchester, tu ' ALP-WATT TYPE 


Branches :—LONDON a GLASGOW. 
PE a. ‘Electric Lamps 


PRESSURE GAUGES, 


TACHOMETERS, COUNTERS, : eNOS 
DIAL-THERMOMETERS, ensure ideal lighting in factory, 
vastus Oe h works and mill, They give 


_ Are lighting effect with Incan- 
descent Lamp simplicity. Instal 
Mazda Lampsexclusively andhave 
‘daylight’ illumination at all hours. 








Lighting Advice Free. 


The Lamps for Industrial Lighting. 
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or 





GRABBING EQUIPMENT 


(No. 3. SHIP DISCHARGING). 














Priestman Grab taking Ore from Vessel. 


Particulars of these Grabs sent on request. — 





Priestman Brothers, Ltd. 
Holderness Foundry, HULL, 


| 28, Victoria Street, Westminster, S.W. 1. 





THE Reliable & Safety TRIPLE Lock-Nut 














ee ee 


Reg’ tal as 


a — 


(Bronze Mounted). 


——~ Angle & Cross 
Valves 


Strength Durability. 


Sizes 14 to 12 inches, for 
working pressures up to 
125,175 and 250 — 







fhe most 
extensive 
line of 
high grade 
Engineering 
Srecialties 





















Angle Valve, 
Screw Ends. 


Also made in 
Bronze 





and 
Cast Steel. 


THE LUNKEN CO., Ltd. 


86, Great Dover Street, 
LONDON, S.E. 


Factories —CINCINNATL OHIO, W. s A. 


Tel hic Addresses : :—‘“‘ Lunken, London. 
= “Lan kao, Cinoinnati,” 





Globe Valve, 
Fi ‘lange End Ends. 

































VISLOK 


















Defies Continuous and Intensified Vibration 


SAVES LABOUR, TIME, MONEY 








QUESTION ONE 


Do you realise that the Factor of Safety 
Centres round the Nut ? 


QUESTION TWO 


Is it within your knowledge that the com- 
paratively simple problem of a Reliable 
Safety Lock Nut remained unsolved 
until within the last few years ? 


QUESTION THREE 


Are you acquainted with the fact that 
it has been successfully solved by 
VISLOK, the Reliable and Safety 
Triple Lock Nut, and that the claims 
of Vislok have been proved by its use 
in millions of cases on all classes of 


Machinery ? 


QUESTION FOUR 


Have you taken advantage of 
VISLOK’S offer to send a free 
sample to test and prove its claims 
under your own working conditions ? 






















QUESTION FIVE 


Do you appreciate what the solution of 
this problem means to YOU as a 
Manufacturer, an Engineer, a Motorist 
or user of any class of Machinery? 
Consider for one moment the value of 
absolute security to life and property, 
and the economical advantages in the 
saving of Labour, Time, and Material, 
all of growing importance to maker 
and user. 




























Fo- Free Sample to Test under your own conditions apply : 


VISLOK LTD., 


3, ST. BRIDE’S HOUSE, SALISBURY SQ., E.C. 4. 











"Phone: Central 8157 (3 lines). 


Topy prepared by Haddou's Advertising Agency 





Telegrams; Vysseloque, Fleet, London. 





THE ENGINEER 





Jumz 25, 1926 





HHH HHH HHH ee See ee ee ee ee 


I 
I 
I 
I 
a1 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ZI 


ee oe oe 


The Overdraft 





Benne informed by the 
bank manager that her account was 
overdrawn, the lady customer expressed 
much concern to hear such a thing, and 
then, brightening up like one who had 
been struck with a good idea, she said 
she would give him a cheque for the 
amount and that would square matters 
up. Then they would go on, on a better 
footing in the future. 


if; your tool room is over- 
running its allowance, don’t think for a 
moment you can correct it by using a 
cheaper tool steel. To do so is only to 
draw another cheque on yourself. It will 
be returned for payment in due course 
endorsed “ make-shift.” 


Super-Hydra High Speed 


. Tool Steel is not a cheque paid out, but 


a cheque paid in. It is true economy 
because it is wise spending. 


Large Stock; Serviceable Sizes; Rounds, Squares and Flats; 
stock lengths about seven to ten feet; any quantity from one bar 
upwards ; orders despatched on day of receipt. 

Thirteen new sizes of Hydra Rounds suitable for the manu- 
facture of milling cutters are now in stock. Also five additional 
sizes of bevels in Super-Hydra quality. 


BALL &@& FBLC £1 2.8. & 2D. 
PORT STREET, MANCHESTER 
Works; ARUNDEL STREET, SHEFFIELD 


FiyorA 


HIGH SPEED TOOL STEEL 





bd 
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PUNCHING, SHEARING & CROPPING MACHINES 


CONSTRUCTED ENTIRELY 


OF STEEL. 


JAMES BENNIE & SONS, | 


CLYDE ENGINE WORKS, 





Pwoching and Shearing Machto~ with Angie T 


and Bar Oropper 


GOVAN. 


GLASGOW. 





ae 
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GENUINE BARRETT 


b 


Duff Genuine Barrett Emergency Jack No. 239 


The leading electric railways of the country are carryin® 
one of these jacks on every car for use in case of derailment® 
or accidents. Also used extensively for other special and gerera 
lifting purposes and in coal mines for railway work. The con- 
venient forged claw is hung on a ball and soekes joint so that it 
is free to swivel sideways 120 deg. (around the jack) and out from 
pan B ~d oo bos we o in an inclined position. This 
jack is single acting. e rated capacit he jack may 
belitted.on the elon. cre ahaa aia 


} ; va Height | Height # ; 3 
Jack | Capacity | of top. | of toe. Raise. | Weight. 
No. in tons. Inches. | Inches. | Inches. | Pounds. 


239 15 ~~ T % 104 97 








Duff Genuine Barrett Combined Trip 
and Automatic Lowering Jack No. 10. 


This jack embodi the feat of both the automatic lowering 
type of jack and the trip type of jack. It can lift loads, lower 
loads gradually, or trip or pep loads from any elevation in its 
range. It is popular with both roadmasters and master mech- 
anics, as it serves in either department equally well. A load is 
instantly —— by using the small trip at the right side of 
the operating lever, or is gradually lowered by o half turn of 
the eccentric at the side of the frame, whichever is desired. This 
jack is double acting. 





‘Bize of | Weight 








: ; Pints BF 
Jack | Capacity | Height, | Raise. | _ Ber. with 
No, | in tons. | Inches. | Inches. | Inches. Lever. 
fh i Mibe Jirodibe | 14x 14 | 75 Ib. 
} ! j | 
LIVERPOOL: 


CHARLES BOOTH & CO., LTD. 
Booth’s Bids., Park Lane, Liverpool. 
Telephone—4513 Bank (2 lines). laos = 


useum 3694, 


Duff 


High-speed 
Ball-bearing 
Screw Jacks. 


J 


For rapid, convenient and economical handling of Railway 
Equipment and for all general lifting purposes, these are the 
fastest and easiest operating High Speed Jacks ever designed, 
at the same time affording absolute safety in operation. They 
raise the load upward by means of a raising lever and lower 
very rapidly by cranking with the lowering handle. Regardless 
of the speed with which the load may be descending, it may 
be stopped instantly to within a thousandth part 5 an inch 
of any point desired—an automatic positive safety clutch 
(patented) holds the load firmly at all times. The lowering 
handle is also used for fast raising up to the load. Note the large 
clearance and wide swing of this handle. Furnished with plain 
base instead of wheel base if desired. 





Jack | Capacity, Height.; Raise. \Weight’ 


No. in tons. | Inches. Inches. Pounds 





1675 | 75 26 | «#12 | 360 
1674| 75 24 10 | 345 
1672 / 75 P _20— Af 6 315 










97 TYPES OF 
JACKS 
ACTUALLY IN 
STOCK. 


“DUFF JACK SALES CO., LTD., 


Oxford Circus House, 245, Oxford Street, 


Telegrams: 
Uffiijac, Wesdo, London. 


London, W. 1. 


JACKS. 





Duff Genuine Barrett Automatic Lowering Jacks 


These jacks are designed for all general lifting purposes, being 
particularly adapted to the rapid handling of mining machinery, 
mine cars, agricultural machinery, and light and narrow gauge 
track. Jacks Nos. 13, 50 and 51 are double acting, raising and 
lowering the load on both the upward and downward strokes of 
the lever. Nos. 113, 150 and 151 are single acting. Each jack 
has a capacity of five tons. 





| Size bar. ; 

No. of | Capacity | Height. Raise. | Inches. | Weight. 
Jack. in tons. Inches. | Inches. | Square. | Pounds. 
13 erte At ee | luk | 
50 5 Lin 38 8 14 35 
51 5 ae 13 1} 42 
113 S= [1 6} i} 30 
150 5 a! ae ee Xe 35 
151 5 } 21 13 1} 42 





Duff Telescope Screw Jacks. 


These jacks have many advantages over the ordinary type of 
screw jack. A can be raised twice as rapidly and the jack 
can be used in close quarters, due to the ratchet and handle 
construction. The base is heavy malleable iron, and contains 
@ machine-cut nut in which the screws travel smoothly and 
easily. The screws are cut from the finest machinery steel. 








| {| Height | 

Jack | Capacity. | closed. | Raise. Weight. 
No. Tons. | Inches. Inches. Pounds. 
yee 15 8 7 40 
12 } 15 - 10 9 45 
13 | 20 13 j 14 64 
we 25 m1 18 75 
15 | 30 16 17 * 85 
16 ! 40 19 } 22 127 


NEWCASTLE-ON-TYNE : 
WASTENEYS SMITH & SONS, 


57-60, Sandhill, Newcastle-on-Tyne. 
Telephone Nos. 3421 & 3422 Central. 








The Country is Clamouring for Increased Production. 





NO MATTER 


what your GRINDING REQUIREMENTS cover, we can supply you with 
WHEELS in selected grits and grades which will ENSURE your securing 


THE MAXIMUM PRODUCTION 








ROLL GRINDER. 


Carborundum Wheels— 





which are particularly adapted to the grinding 
of such metals as Cast Iron, Chilled Cast 


Iron, Brass, Bronze, Copper, &c. 





FACE GRINDER. 


ee 


Aloxite Wheels— 








TOOL GRINDER. 


We also supply CARBORUNDUM FILES — indispensable in the Machine Shop ; 





CARBORUNDUM and ALOXITE ‘STONES, for mould and die cleaning, 








&c.; CARBORUNDUM BRICKS, for dressing and scouring Castings, Chilled 









iy Ae 


which are IDEAL for the grinding of Lathe 
Tools: all classes of Steel and Malleable 


Iron, including precision work. 





be. Iron and Steel Rolls, &-., CARBORUNDUM CLOTH and PAPER; 
in fact, EVERYTHING IN THE ABRASIVE LINE. 








VERTICAL SURFACE GRINDER. 








momeace  ,THE HIGHEST SATISFACTION GUARANTEED. 


Ask our Service Dept. for full particulars of our various manufactures— 





THEY WILL CERTAINLY INTEREST YOU. 





THE CARBORUNDUM COMPANY, LTD., Trafford Park, MANCHESTER. 


=~! 
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ANDERSON CRANES 


return their cost quickly in saving 
of labour, time, money. herever 
an ANDERSON is _ installed — 
transport is conducted with unfailing 
efficiency — the massive strength, 
scientific balance;and positive engineer- 


ing accuracy make the ANDERSON 


a sound investment. 





LOCO, DERRICK, WHARF, || 
OVERHEAD TRAVELLING. | | 


Electric Steam —— Hand. i 








Complete Cutalogue sent on request. 


THE ANDERSON-GRICE COMPANY, Ltd. 


(Formerly Geo. Anderson and Co., Ltd.) I 
Taymouth Engineering Works - CARNOUSTIE, Scotland. 

















r 


London Office: Queen Anne's Chambers, Tothill Street, Westminster. | 














Combined Air Pumps & Jet Gondensers 


(BENN’S PATENT). 


Single or Double Acting. Rope, Belt or Motor Driven. 








Elevators and 
Mill Gearing 
in all its Branches. Conveyors 
Machine Moulded of the 
Wheels. Portable or Fixed 
Rope Pulleys. Type. 





Ss. Ss. STO rk & Co? 
Laneside Foundry, HASLINGDEN. 





—_—— 


ema ea 


A. OPPENHEIMER & CoO., *i0p'7 é¢""" 
Telegra PARIS : 15-17, Rue des Balkans. 
(Inland) Pre 2a po me London. Sole Distributing yew york: b4 tented. 
Agents = MONTREAL : 46, Notre Dame Street West- 


< ee Openheimer, in 
Clerkenwell 1727 (5 lines). SYDNEY : 255a, George Street. 


QUAKER CITY RUBBER Co., PHILADELPHIA, U.S A. 


= — 


P ERFECT P ISTON P ACKING 
MANUFACTURERS OF OF SHEETINGS, INSERTIONS, Hoses OF ALL CLASSES, FOR WATER, 




























HIGH & LOW PRESSURES, 
AIR, STEAM, GAS; OIL, - ACIDS, etc., MECHANICAL RUBBER GOODS. 









AMMONIA, etc. 
Lionel Street, BIRMINGHAM 


Tel. Address: ROLLING. 














Telephone: 1003. 


DRAW BENCHES 


COPPER, BRASS, 
GERMAN SILVER, 
ALUMINIUM, 
WIRE AND TUBES, 
SHAPED WIRES, 
TURBINE BLADES, 


&e, &e. 








The KILMARNOCK ENGINEERING Co., Ltd. 





General Engineers, 
10, COLEMAN STREET, Works : 
LONDON, EC: 2. Britannia Works, 
KILMARNOCK. 
Locomotives. 


Light Railways. 
Tipping Waggons. 
Turntables. 




















IF YOU WANT RELIABLE SERVICE 


SCOTT'S 
VALVES 


Known by S.V. MONOGRAM cast on the body. 


“ MADE IN TYPES TO SUIT ALL 
PURPOSES AND PRESSURES. 


Write for descriptive catalogue to :-— 


MARKT & CO. (London), L7-- 


AMERICAN MERCHANTS, 
98-100, CLERKENWELL RD., LONDON, 


-15,000- 
FURNACES 


FITTED WITH THE 


“PROCTOR” 


SHOVEL 


(PATENT T O K E R 





E.C. 1. 



















That such a large number of furnaces shou'd be fitted with and 
the “‘ PRUCTOR ” STOKER is convincing —_ thorough a 
RELIABILITY —continuous satisfactory SERVICE, day afver Moving 
day, is the strongest “ REASO ae, 

When 1000 furnaces have been fitted at the Steel Fire 
Works and Collieries with the “Proctor” er—Why Bar $ 






hesitate? 
10 TO 15% ECONOMY. 
20 TO 30% MORE DUTY. 








JAS. PROCTOR, LTD. 
HAMMERTON STREET 
IRONWORKS, BURNLEY 







Sole Agents for France :—The Société des Pertectionnements 
& la Vaporisation, 68, Rue de Romé, Parié. 


— nd 
GLEDHILL-BROOK TIME RECORDERS, LTD. 
For Recorders and all Accessories. 


26, VICTORIA STREET, 
— S.W. 1. 




















A CHEAP YET. MOST 
EFFICIENT INSULATOR 
AGAINST HEAT RADIATION 


KENYON'S corcun: 


‘COMPOUNDED 


“KISOL” 


(REGISTERED) 


CEMENT 


Sample 1 cwt. bag sent carriage paid for 15s. Od. to any address. 
ASK FOR “ HINTS” ON COVERING STEAM. PIPES, 
BOILERS, &c, POST FREE ON APPLICATION, 
SHEET METAL WORK FOR CYLINDER CASINGS, &o. 


KENYON & SONS, la, DUKINFIELD, Near MANCHESTER. 





ill WM. 
if] 
a: a: 
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IMPROVED BRAKE CYLINDER 
"L’ TYPE, 


HIGH POWERED CYLINDER, WITH ENLARGED 


Solid-Drawn Casing Giving Increased Power 


and Reduced Weight. 





Cylinder Easily Removed from Casing. 


NO FOUNDATION RING, NO RIVETED SEAMS, CAULKING OR LEAKAGE, 





MANUFACTURERS OF 


VACUUM BRAKE EQUIPMENT 


Suitable for all classes ot 


STEAM & ELECTRIC ROLLING STOCK. 








ea : es x ——==== 





THE 


CONSOLIDATED BRAKE & ENCINEERING CO., 


LIMITED, 


15, DEAN’S YARD, LONDON, S.W.1. 


Telegrams—‘' VACUO, VIC., LONDON.”’ Code: ABC, 5th Edition. 
Telephone: 38987 Victoria. 











“THE LANCASTER” erm) 


STEAM TRAPS 


= AY ae of * ne yy 





. Begtion kk w motion, 
worked by the This frictionless in 
ia voy prompt ins sorman opening aod 
closing pipe, and the wor 2g P parts 


aso acts 4 Safety Val ! oy ns 

asa as an excessive 

sure exerted againet the toe of ‘the loose dis Yale 
ees ow 

Thread, force it open. e 


First Orders “ON APPROVAL.” 


LANCASTER & TONGE, L"- 


Sole makers of “ The Lancaster Pistons, Limit Piston Ri 
Metallic Pectinns, Menhine Wheels, &c. ne s 1109 


PENDLETON, MANCHESTER. 
Telegrams—“ PISTONS, Manchester.” Telephone—4621 City 

































LIF TS. save sames eo. 
| GLASGOW. 








London Office: 
10, CHARLES STREET, 
BLACKFRIARS, S.E. I. 


alias | Office: 
12, CHARLES STREET, 


Birmingham : 
HARRY ASTBURY, 
A.M.1.M.E, 
DAIMLER HOUSE, 
PARADISE STREET. 




































 mernen t ma 
4 if pec 


PATENT EM CART: WAGON (°° 
HUNSLET, LEEDS. 
LONDON OFFICE: 9, FENCHURCH AVENUE, E 








GARDNER OIL, GAS & 
SPIRIT ENGINES. 


L. GARDNER & na Ltd, ~» Barton Hall Engine Works, PATRICROFT, MANCHESTER. 


Telegrams : THEOREM. PAT Telephone : ECCLES 4a (4 limes). 





of 
definite 
accuracy. 


THE BED DESIGN 


combines the advantages of Raised 
Vee Rail and Flat Topped Beds. 





my Haale 2 DRUMMOND BROS, 


May we send you @ copy? LIMITED, 


RHIDE WORKS, GUILDFORD. 





















— Ld. 
3 en Water St, Livet 115,Queen Victeria St., E.C.4 
s / ww. J nag Re wenst le-on-Tyne. 





GUEST & CHRIMES, LTD. 


. Established 1840, 


sco bem ROTHERHAM 


Original Manufacturers ot ’ GUEST & CHRIMES' 
_ Chrimes’ High Pressure TURBINE WATER METERS. 
Loose Vaive Screw-down Cocks. 280,000 Supplied. 


GUEST & CHRIMES’ TURBINE WATER METERS gin. to 18in. sizes 
QUEST & CHRIMES’ IMPROVED = 






































SLUICE VALVES, 
for Water, Steam, Sewage and Gas. 











Also Manufacturers of 
RESERVOIR VALVES and FITTINGS; 
FIRE EXTINGUI@HING APPARATUS, 
GENERAL PLUMBERS' Q9QODS, 


POWE? INCAND:SCENT LAM?S 
METERS and GAS FITTINGS. 













HIGH 
WET and DRY GA8 











Temporary London Office : 
4 & 5, ADAM STREET, ADELPHI, W.C. 
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The Dominant Power Units 


























A gear pump, driven by the cam- 
shaft, is fitted in an accessible 
position on the crankcase. Oil is 
drawn by this pump through a 
large filter from the sump in the 
crankcase, and is forced under 
pressure to the main bearings, 
and thence by means of the drilled 
z Tis See . a crankshaft to the connecting rod 
Si CRANKSHAFT JM . ee : bearings, cylinder walls and pis- 
’ E tons. The pump supplies oil in 
exact ratio to the speed of the 
engine, and the pressure gauge 
which is fitted will always provide 
a check on the oil supply, 


i PASSAGE 


At no time does the pressure inside 
the crankcase become greater than 
the external atmosphere pressure, 
and thus there is no tendency for 
the oil to leak. The engine is 
always clean and free from oil 
leaks under all conditions of 
service. 


Aster Engineering Co.23% 
' Wembley, Middlesex. 


Telephone: Wembley 22. 


Scottish Agents: 
DRYSDALE & CO., LIMITED, 


Yoker, Glasgow. 
Sv wy TRNAS 
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Horizontal Log Band 
Mill. Type N2. 


Specal Features : 





Patent Sensitive Straining Device, 






which ensures an even strain on 






the saw and true running. 









Saw Pulleys with Steel Spokes 
and Weldless Steel Rims, com- 
bining strength and lightness. 







Patent Variable Speed Feed Gear. 


Large Output ‘with Good Cutting. 


Write for full particulars 


of this machine. 







London Office— 
79, Queen Victoria Street, E.C. 4.- 
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SHEFFIELD vit 
7 rd 8 
<& 
STEEL FORGINGS. HIGH SPEED TOOL STEELS. STEEL CASTINGS. 
FOR LAND & MARINE PURPOSES. ‘‘ SPEEDICUT ” High Speed Steel. Turbine Gear-wheels and Rims, Diaphragms, pee 
i : ‘“* SPEBDIQGUT EXTRA SPECIAL ” High Speed Steel. Rings, Distanes Pieces, Bucket Wheels, &c. &c. 
Crank Shafts 1 ge ; 
kovgeereeed or buils up). ‘ SPEEDICUT/MAX IMUM ” Super High Speed Steel. Turbine Casings, Cading Ends, Cylinder Centres, &c. 
Thrust, Intermediate and Propeller Shafts. Ds ‘ ‘ast for Marine and Land Turbi 
Turbine Rotor and Gear-wheel Shafts. : AEE Steel Palve Castings ‘or © an urbines. 
Turbine Wheels and Drums, Gear-wheel Rims and CARBON “TOOL STEELS. Locomotive Cast Steel Wheel Centres. 
Pinions. EXTRA C ‘ble Tool Steel Miscellaneous Heavy Steel Castings for General Engi- 
Connecting Rods and Caps. Crossheads. ere elim +. ecg neering Purposes. 
Piston and Eegentric Rods. Rudder Frames. CAST ae -* 4 . bears Castings for Bucket and Sand Pump Dredgers. 
Stern Posts, Tillers, Propeller Brackets, rT ‘¢ z Cams, Tappets, and Stamper Heads for Stamp Batteries, 
: Feeny Patent Corrugated ‘‘ Turtle Back” Railway 
saik ‘ &e. & 
FOR RAILWAY PURPOSES. STEEL HaS “BEEN MANUFAGIURED BY POs Hae . 
Taacnanthie Minden... Coiak cbés tid Mal THOS. FIRTH & SONB/\LTD., SHEFFIELD, 

Parts for Built-up Crank Shafts. FOR UPWARDS OF THREE GENERATIONS. ENGINEERS’ SMALL TOOLS. 
Locomotive and Tender Straight Axles and Tyres, j “ SPEEDICUT ” High Speed Drills, Twist and Straight 
Carriage and Wagon Axles and Tyres. “ Flutes, Morse Standard Taper, Parallel and Square 
Connecting Rods, Slide Bars, Crossheads; Crankpins, CARBON AND ALLOY STEELS Shanks. 

&e. &ec. for Aircraft, Automobile, and Allied Trades. * SPEEDICUT ” High Speed Milling Cutters, Solid, 
Nickel-Chrome Steel Screw Couplings, Pins and and with Inserted Teeth. “End Mills, Angular Cutters, 

_—. SPECIAL HARD STEEL FOR T Slot Cutters, &c. &. 

BALL, ROLLER, AND PLAIN BEARINGS. ““SPEEDICUT”, High Speed Reamers, Taper or 
Parallel, with Straight. or Spiral Flutes, Morse, 
FOR GENERAL ENGINEERING PURPOSES. PERMANENT MAGNET STEEL. Standard Taper or Parallel Shanks. 
Mill Engine Shafts. Rolls. ““ SPEEDICUT ” High Speed Slitting Saws. 
Pinion Forgings STAINLESS AND RUSTLESS STEEL. “ SPEEDICUT,” * SPEEDICUT EXTRA SPECIAL,” 
cadiieien tian waebecices and “ SPEEDICUT MAXIMUM ” Lathe and Tyre 
# nnd ‘Syoe. * SPRING STEEL. Turning Tools. 
Hydraulic Press Columns, Cylinders, Rams, &c. <r. 
Gas and Oil Engine Crank Shafts, &c. STEEL SHEETS AND STRIPS Best Cast Steel Files. 
Cylinders and Liners for Aero Engines, &c. &c. &c. &. Circular Saws for Cutting Hot or Cold Metal, Wood, &e. 
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BEARING, 





Y T metas 


ANTI-FRICTION (WHITE) METALS 
FOR ALL PURPOSES. 














NUMBER ELEVEN ALLOY 


THE WORLD'S _BEST—OUTLASTS_ALL_ OTHERS. 








SPECIMEN TWISTED AND HAMMERED COLD, SHOWING TOUGHNESS. 


GUARANTEED ABSOLUTELY THE HIGHEST QUALITY* AND “MOST DURABLE WHITE METAL MADE. 
© The materials cost more,than those of any other white bearing metal. 





~ 


PLEASE WRITE FOR SAMPLES AND. FULL PARTICULARS. OF ALL HOYT METALS, AND LEAFLETS ON 
‘ p (WHITE METALLING AND LUBRICATION. EXPERT ADVICE bore ~ He 





©m.0%0 . THE sSHOYT METAL CO. LTD, 
WORKS: MILLWALL,_ E. DEODAR ROAD, PUTNEY, LONDON, S.W. 15. 
TEMRGRAMS "PROF ANITY,; PHONE, ») LONDON: j..)055) (1 .0}{ - oO OY 10 TELRPHONBESsRUTNBY 1308 aid 1324 
LL... kee a i 
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SMALL TOOLS _ 


GET THEM — 


FROM STOCK. Fe 


GEORGE H. ALEXANDER MACHINERY LTD., @saun 


83-4, COLESHILL STREET, SEPT 4-25 
























































LONDON |62, BROADWAY ’ °° 
° , Telegrams : “ VIKING,"’ B'HAM. 
OFFICE : WESTMINSTER, S.W. 1. ° 
ez Vie. 7991. BIRMINGHAM. Telephone: BYHAM CENTRAL 1918. 
AYL / The LOOSE NUT TROUBLE be 93 
5 OVERCOME by using the - 
JONES AND A Goll ot Steel of immense power, combining = Senwuteenies, 
BAYLISS, Lt. active energy with passive resistance, and having i, x mete ga 
) an automatic circumferential grip of the bolt. LS iti Rainy the Boatings of dvavle-best Valves i in Winding Bagines some 
BOLE ae ~ — years age, and have eontinued |e A simifar situations and 
W Vibration actually tightens the grip. — — Andee bave quite answered 
OLVERHAMPTON, ® \ Sod ‘we shill conhtoee watns thom. 
is is In Kteelf 
And 160 & 141, CANNON ST., LONDON, E.C. 4 a Se ee trom,“ Hetletd” Lack Mote were set 
8 ee Made from @ Special Quality of Stel, and FR NS» 7 Tos pill understand from the eousiderable quantities of Halt 
wey Fastening andiron and Wire Fencing, | ‘ished to leskon Whitworth Standard threads. ~<A sofa ov wear are, thoy have alas proved 
Murdies, Railing, Gates, Tres Guards, Se. SAMPLE NUT AND LIST FREE. ) and in plsous where other Locking devices have failed, Ui 








HUDSWELL. CLARKE & CO, 


RAILWAY FOUNDRY, LEEDS. ~~. 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 
Contractors, Irenwerks, Collicries,'&e. 

oy Ca All Sizes and ‘to suit any Gauge of Railway. 

= z\ Prices, Photographs and full specifications en application, 








Telegrams—Loco, Leeds. Telephone—National 3540. 
Codes—A 1, Lieber’s, A B C (4th and 5th Editions). 














ESCHER WSS: a 2: S.A, Zurich (switzerland). 


Zoelly - Steam - Turbines 


Turbopumps. 
Water Turbines. 














83/20 





LONDON Office: 109, Victoria Strest, Westminster, S.W. TOKYO Office: No. 12D Central Yaesu-cho Itchome Keftmachika. MONTREAL Office: P.O. Box No. 781: 
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pa AND CO., 
By LIMITED. 


ONVERSIONS FROM 
COAL TO OIL FUEL 


carried out on all types of vessels with natural 
or forced draught ilers, closed stokehold, 
or for Howden’s forced draught, with the 


Thornycroft Oil Fuel Sprayer. 
Already fitted to vessels totalling over 2,250,000 h.p. 


a rising costs of coal are emphasising the 
advantages of Oil Fuel. Our system 
consists of an installation, as illustrated, for 
filtering and heating the oil to the requisite 
temperature, and spraying it into the boiler 
furnace under pressure, with the correct admix- 
ture of air to ensure perfect combustion, without 
the admission of steam. The Thornycroft system 
is the perfected result of 18 years experience. 


ATER TUBE BOILERS 
FOR COAL OR OIL FUEI. 


Full particulars: on request. 


JOHN I. THORNYCROFT & CO., LTD., 


ENGINEERS AND SHIPBUILDERS, 
HEAD OFFICE : 10, Grosvenor Place, LONDON, S.W. 1. 
SHIPBUILDING YARDS : . - SOUTHAMPTON. 

















JOHN I. 
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GAS HEATED FURNACES 


FOR THE TREATMENT OF 


HIGH-SPEED STEEL. 














For HARDENING 
High-Speed _ Steel, 
Tools, Cutters,. Dies, 

Milling and Lathe Tools, &c., 

and other work where High 

Temperatures are required. 













Furnaces of every description §& 
and every requirement of the. 
Eng Aende supplied. 


FLETCHER, RUSSELL Go, Pt 









ae WARRINGTON. 
























Ixxx1i 





THE ENGINEER Jona 25 1920 


ABD; COAL HANDLING 
age SUCTION. 


The Pneumatic System of Handling has many advantages 
over older methods: 











RAPIDITY OF HANDLING. 
SAVING IN LABOUR. REDUCTION IN COST. 
NO DUST. 


The most satisfactory system for handling coal, coke, coke 
breeze, oxide, ashes, flue deposits, grain, etc. 


HENRY SIMON, Lid., 
MANCHESTER. 
Works: Stalybridge and Bredbury. 


Sore] | (Gea 
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MILWAUKEE, WISCONSIN, U.S.A. 
PARIS OFFICE, — Eh, LONDON OFFICE, 








CLARKE, CHAPMAN & 0., L L7D..| 


ABC, 4thand 5th Eds., Al, Engineering, ist & 2nd Eds. 
Coden{ Lier Broomhely ree & Net : ee Victoria Works, GATESHEAD. "yin iitiseceua 


\ Western Union & Priv: vate. 





























Telegraphic Address—‘‘ CYOLOPS,” GATESHEAD. 


London Office: 50, Fenchurch Street, E.C. ; “ CYCLOPS," FEN, LONDON. 





Cargo Winch Driven by Crude Oil or Paraffin Engine. Electrically-driven Winch. 


Horizontal Steam and Hand Windlass (Improved 1913 Type). 


— MANUFACTURERS OF THE — 


‘“WOODESON ” Patent Watertube Boiler for Land and Marine Installations. 


STE ne SoS gH 
SUH SSSSSSSSTSS SSSSSSSHSSSSSS SSS SSS STSSSSSS SSS SSSSISSSSSSSISSSISSTSSY 








| 





Ss 
"4 
4] 4, 
g BRITISH GRIFFIN CHILLED CHILLED WHEELS 3% 
@ IRON & STEEL CO., LT Se 
8 81, Cannon Street, LONDON, E.C.4. te 24 
4 
4 Works: BARROW-IN-FURNESS, Lanes. Raibwayly Mlectrié Tramways, 4 
% ime Contractors’ and Mines’ Wagons, 4 
4 Cables and Telegrams: “ Tasapwuest Oanmex Lompon.” Travelling Cranes, ac. 72, 
7 Codes: Western Union, A BO (5th BA) mi Sa 4 
4 4, 
ee Special Chilled Brake Blocks, bY 
p CONTRACTORS Dumping Bars, Fire Bars, D4 
re] To War Dept., India Office, Crown Agents and Chilled Castings of all de~ hs 
re for the Colonies, Colonial and Foreiga scriptions. 
| Railways. , g 
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ALLIS-CHALMERS MANUFACTURING COMPANY, 
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He ATOg Aa AW AON / = |. LOWEST TERMS QUOTED 
for FREIGHT INSURANCES 
: pat and PASSAGES to all 
| PARTS of the WORLD. 
PLAGE YOUR SHIPPING BUSINESS WITH 
MCGREGOR W & HOLLAND C° 
5 
1 & 4, FENCHURCH AVENUE, LONDON, E.C. 8, 
TELEGRAMS: “EASTWARDLY.” ; TELEPHONE: “AVENUE 5304-5-6.” 
AND AT MANCHESTER, LIVERPOOL; HULL, CARDIFF. 
LOADING BROKERS TO MANY OF THE PRINCIPAL STEAMSHIP COMPANIES. 
TINKERS LIMITED, 
3 HYDE, Nr. MANCHESTER, 
: FOR 
| BOILERS 
OF ALL TYPES AND PRESSURES. 
ON ADMIRALTY LIST, WAR OFFICE LIST, &c. 
Telegrams: “ Tinkers, Hyde.” Telephone Nos.—238 & 259 Hyde. 
: Telegrams—*‘ Belsham, t- am bec tay | ey Telephcne— 6003 Central. 





























(OLDHAM) LIMITED 
MANUFACTURERS OF ALL TYPES OF MACHINE Too: s 


Offer from Stock, subject to remaining’ unsold, the following Machinery : 


SEGOND-HAND, in first-class condition. 
















5}in. x Sftd straight bed §. and $.C..Lathe. Several Turret Lathes, jin. to 2in., by Bradbury, Archdale, Warner and 
6}in. x 6ft. gap bed S. and S.C. Lathe. Swasey, &ce. 
Shin. x 8-10-12ft. and 14ft. gap bed 8.8. and S.C. Lathes. 7iin. centres Brassfinishers’ Lathes, bed 5ft. long. 
9hin. by 8-10ft. and 20ft. gap bed 8.8. and S.C. Lathes. Textile Gear Cutter for spur and bevel wheels. 
8}in. x 8ft. gap bed 8.8. and §.C. “ Lang” variable speed Lathes. Vertical Drilling Machine, 2}in. dia. spindle, by Craven. 
Several Sin. to 12in. headstock straight "bed S:S. and 5.C. Lathes, 7ft. Radial Drilling Machine, box bed, elevating arm, spindle 2}in. dia. 
“Herbert ” all-geared Hand Lathe, for chuck work. Vertieal Drilling Machine, 1jin. dia. spindle, by Jones and Shipman. 
llin. x 9ft. gap»bed!S.8. and §.C. Lathe. | Two Vertical Drilling Machine, ?in. dia. spindles, by Jones and 
l5in. S. and S. Break . Lathe, —+ 14ft. 6in. between, centres, swing -- 
4ft. 6in. dia. Norton. "Grinding Mathine, to take 6in. dia. x 32in. long. 
l5in. S.S. and §,C. treble- ire’, Break Lathe admit 14ft. Gin. between ~ ~~ )- Several Milling Machines of various sizes and makes. 
centres, swing 6ft. dia. ) “ Whitney” ae te. 





‘“ Clark’s’’? Combination Turret Lathe, with 4in. hollow spindle, hexagon Cireular Cold Machine, for 2}in. dia. bars. 
turret. Several Wet Grinders. 
7}in. centres Boring, and Facing Lathes (suitable for repetition shes Bench Drilling Tistbince, various sizes, 


NEW MACHINES. 










12hin. x 12ft. straight bed 8.8. and 8.0. Lathe. | Pillar Drilling Machines, for gin. dia. holes. 

10jin. x 8-14ft. and 15ft. straight bed 8.8. and S.C. Lathes. Beneh Drilling Machines, for jin. dia. holes. 

7}in. x 11ft. 3in. gap bed 8.8. and 8.C. Lathe, with all-geared headstock 5 : 
for belt or motor drive. 5 FOR EARLY DELIVERY :— 

6in. x 6ft. 3in. gap bed S..and:S.C. Lathe. Spe bin. 8.8. and §.C. Lathes, gap bed 5ft. 9in. 

Planing Machine, 6ft, Tin. x 02ft. 34in. x 2ft. 34in. 4in. 8. and 8.C. Lathes, for power or treadle drive. 

“ Racine” Power Hack Saws, for up to 6in. dia. bars. 16in.-18in. and 22in. Shaping Machines. 





Inspection at our Works, any time. 


GLOBE. IRON . WORKS, 


Telephone: 1273 Oldham. Oldham. 
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WATER 
SOFTENERS. | (CEN, THOMPSON, WATER TUBE. BOILERS, Ltd. | 


The BOILER for the LARGE overload capacity. 




















; s ie Standard sizes in 
Complete  Boiler- Ma ee ie Se aN Se AAO Gn teeeeadinns 
house Plants a speci- Be a’ a iF |. and ‘early delivery, 
ality, including :— a — ae 
Superheaters, > PR ihr te: 2 Boilers of 15,000 
Economisers, P om A\\\\Y : om lbs. Evaporation per 


Mechanical hour ready for 


Stokers, | ' \ | Hi cae immediate delivery, 





Forced Draught a tt 
Furnaces, te ea \ mas o All boilers of 200 Ibs, 


Water Softeners, working pressure and 


SOFTENING 1500 GALLS. PER HOUR complete with Super. 


AT KENT COUNTYASYLUM 
heaters. 


4 eee = \\ \\\' | va 1 esi ¥ 
Bowes, Scott & Western, |) “sitters af Yaa 
ice bic. \_ ASF Write for new 
KINC’S HOUSE, KING STREET, LONDON, LC? ; 6 ei ee : 
= im i illustrated catalogue. 


Steel Chimneys, 


(Near Mansion House Station). 
Telephone No. : Central 1745. 
Telegraphic Address : Donbowes Cent., London. 
Hundreds of Softeners supplied and treat- 
ing successfully the most difficult waters. 





Apso Maxezrs or ati Trrss or 


MINING MACHINERY, PUMPS, &c. 











“Watertube,” Wolverhampton. Tel, 456 Regent. 


GRICE.GRIC! &SON 1 


CONTRACTORS TO RIS MAJESTYS GOVERNMENT 


BRASS & COPPER, LOCO & CONDENSER 




















AIR COMPRESSORS 


ALSO 4 
PUMPS OF ALL KINDS | 
CIRCULATING a — i 


Addre. 
HYTHE pRiDcE “TRON WORKS 


COLCHESTER 


Gast Iron & C.M. Cocks : SCREWING 


For GAS, STEAM & WATER. 


ris ie 7 MACHINES 


BRITISH STEAM SPECIALTIES 


Whart Street, LEICESTER. (td. 


FORCED DRAUCHT FANS FOR 
STANDARD SHIPS. 
MINE VENTILATING FANS. 
HICH SPEED SILENT ENCINES. 


IN STOCK OR IN PROGRESS. 


BUMSTED & CHANDLER, LTD. 
dEDNESFORD. STAFFS. 


W. P. fa ange ae Ltd. 


Galvanising and 
Tank Works, 


7. ~M +7 Shipley, Yorks, Eng, 
oes f Ask for No. 7 List. 


—- See our Advert. last 
and next week. 


Rrom<élV/ade | MAIDEN & CO., LTD. HYDE, nar MANCHESTER 
AIR COMPRESSORS Telephone: HYDE 29, ; Tel, Add, : ln ert HYDE,” 














E have specialised in 
the manufacture of 
Screwing Machines for 

upwards of 50 years and our 
experience enables us to offer 
the most efficient type to suit 
your requirements. Machines 
are regularly in progress for 
handling Tubes up to 18” dia. 
Bolts up to 4” dia. 


The type illustrated has been 
supplied to many of the leading 
Engineers and Shipbuilders and 


will be found equal to the most 
8” TubeScrewing and Turning Machine, exacting requirements. 
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Seotey : 
WILLIAMS “VULCAN 
CHAIN PIPE VISE 


THE ENGINEER 
































VISE, like any tool intended for rough 
should be so designed and constructed 


A PIPE 


usage, 
that the severe strains and stresses of hard, co 
tinuous service can not ‘cause breakage or failure in 


operation. 


Williams’ * Vulcan” 
weak parts to fail through faulty design. 


Chain Pipe Vises have no 
Though far 
lighter than the conventional case pipe vise, they are 


unbreakable. 
wrought metal, bought expressly for them and tested 


These Vises are made entirely from 


in our Laboratories before use. Each chain is hand 


made from a special grade of steel developed through 
















long years of exhaustive tests and practical use. 
Nothing that engineering experience and technical skill 
can suggest to improve them is omitted in their 
Williams’ “ Vulcan” Chain Pipe Vises 

All are backed by our unconditional 


manufacture. 


have no equal. 


mews tv : 
Per Babee te — ta he 
Won teas —-agagaa tenn 


squgenmetul 


guarantee. 


i} 
 hiadeel iL 


i 
{ 


| 
VAN | 


Three sizes for { to 8in. pipe. 


Booklets on request. 











J. H. WILLIAMS & CO. 


Export Office : London Representative : General Office : 
49, State St., Benj. Whittaker, Ltd., 49, Richards St. 
New York, Dept. G., Brooklyn, 
U.S A. 66, Ludgate Hil/, E C. 4. N.Y., U.S.A. 





———$ 








PRODUCER 
GAS PLANTS 


Gas 801L 
ENGINES 


JOHN ROBSON 
. (SHIPLEY )L22 \ 
SP tus ENGL 


WRITE FOR 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 





laxxv 








~|GALLOWAYS 


LIMITED §§ § MANCHESTER. 


_ (Pelephone 6312 Central. 





Patent Uniflow Engine. 


Engines-Boilers 


COLLIERIES, STEELWORKS, T:XTILE 
‘FACTORIES, PUMPING. 


ECONOMY & RELIABILITY 


id EMPIRE 4 
ROLLER BEARINGS CO., Ltd. 


(Established 1896). 
MAKERS OF 


Roller Bearings 


For SHAFTING, 
TROLLIES, WAGONS, &e. 


(Many Thousands in Use.) 
LONDON: 13, VICTORIA ST., 8.W. 1. 


i Works: Ipswich. | 





























TWIST DRILLS. 


See Apverr. Last asp Nexr Weex’s Issue. 
EADIE BROS. & CO.; LTD., PAISLEY 





__ iI DGERWOOD 
{PILE DRIVING, 


G@ AND CONVEYING. 
ter Catalogues and Partieularr Kae 


_LIDGERWOOD MANFG. CO., 
Vrinrs’ House. New Bréad Street. B.C. 2. 





i CASTINGS 











EDWARD MERCER, Ltd., 
Belling Ireuweris, Rallinwood, near Manchest 
Speciality : 


Hexagon Nuts 














J.PARKINSON & SON, 


SHIPLEY, YORKSHIRE. 
MANUFACTURERS OF 


‘S wm GEAR CUTTERS AND 
m=” UNIVERSAL MILLERS 


PLAYER'S 
FORGING 
HAMMERS. 


W. & d. PLAYER. BIRMINGHAM. 












































“AVION SON & 


) ED Bus S 28 8) 











LARGE STOCK READY 
FOR IMMEDIA rE DE! IV ERY 





THE 


CLEVELAND 
BRIDGE anp 
EWCINEERING 6O., LT. 


Specialists in Manufacture, 
and Brecon irders, 


of 
BR te we nd all af 
Roofs, ‘a: a classes- 


HEAD OFFICE AND WORKS— 


DARLINGTON. 





a CRANE 
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CROSBY 
SPECIALITIES 


Ste AOCVERTISEMENT Next YEE. 


CROSBY VALVE & ENGINEERING se Ltd 


147 Qvecn Vicroaia Sr., Loncon, EC 




















1 <> 
Sheets 
= a) 
Di ind Fibre is used everywhere for many 
ope checarical oud pee eee. 
Incacing and shipping facilities. Also of 
nd-F Protective Papers &Condensite 
bo te State Fibre F 
= Bridsevest, Pe. U- G. (A. Rear Be os 











PICKERING TYPE, 
and with Smith's Patent 
Knock-off Gear. 
SIMPLE,. EFFICIENT, 


Jockey Pulley abandoned. 
Operates if Governor Stops 
from any cause. 


Sole Licenseesand Makers : 


POLLOCK, MACNAB 
HIGHGATE, 


Shettleston, GLASGOW. 
Makers to War Office & Admiralty 


THE LEEDS ENGINEERING 
AND HYDRAULIC CO.. LTD. 


RODLEY. near LE! 


PING AND bYDRA 
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ELECTRIC, STEAM, HYDRAULIC, HAND 





Winding and Hauling Engines. 


ALEX. CHAPLIN ‘& CO., Ltd., d., Govan, an, GLASGOW. 
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Meetnic: 


WINCHES 


As used by the Leading Shipbuilders in the 
United Kingdom. 


Made in Five Sizes, with 
D.C. or A.O. 


To pull 1} to 16 tons 60 reet per minute. 


JP, HALLaCo. Lt. 


BLACKRIDING [RON WORKS, 


——OLDHAM. — 


Telephone: 
Oldham 300 (2 lines), 
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“ Dyname,” Oldham, 
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MAXIMUM 


MINIMUM 
POWER WEAR 
TRANSMISSION AND TEAR 





CAREFUL MACHINING AND IDEAL BALANCE COMBINE. TO MAKE THESE 
MUNIN] PULLEYS ABSOLUTE MASTERPIECES OF ENGINEERING. Ristmpsnumad 
TRUE & STEADY RUNNING. IN CONJUNCTION WITH PERFECT ADJUSTMENT. 

MAKE FOR AN ABSOLUTE MAXIMUM OF POWER TRANSMISSION, WHILE. THE 
WEAR & TEAR ON ROPES IS REDUCED TO A MINIMUM. aba 


mim" DOUGLAS FRASER & SONS, [72 


WESTBURN FOUNDRY, ARBROATH: 










IU 


al 


al 
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to the Admiralty and War Office. 


FAWCETT, PRESTON & CO. LTD. 





Enmdineers, L.IWERPOOkK. 


SUGAR MAKING PLANT of all kinds. 


Complete Factories supplied: 


SEA WATER DISTILLING PLANT. 


DISTILLING and EVAPORATING PLANT for 
all purposes. 
HYDRAULIC BALING PRESSES. 


Sole Makers of CYCLONE and GRID PRESSES, and 
E of Faweett’s Density Presses and Pumps for 
re- 


pack mg Cotton, Jute, Hides, &c., of any 


weight of 


quired 
EXPLOSIVES PLANT. 
NITRATE-MAKING PLANT. 
MARINE & STATIONARY ENGINES & BOILERS 
PUMPING MACHINERY 


for Towns Water Supply 


COPPERSMITAS and BRASSFOUNDERS. 


~ a oF > LONDON Office: 69, Victoria Street, $.W. 1. 
- A apt : aa? J Telegrams Fawoaurr, Livzrroou. 
@odes used: Al, A BO (4th and 5th Editions), Western 
Unien (“ Universal” and “ Five-letter™ Editions). 





AN ELEVEN-ROLLER CANE-GRINDING PLANT. 



















MAGM&MET CRANBDS, 
Ver Handling Pigs and Gra. 


John Grieve & Co., 


MOTHERWELL. ~*~ 


GEARS. 
SPURS & BEVELS 
PAPER PINIONS, 
SKEW GEARS, 
CHANGE WHEELS, 
All Sizes, 
Accurately Gut by New 
Precess. 
Very Low Prices, 


Ask for List. 
Send your enquirias. 


GREENWOOD’s 
STANDARD GEAR CUTTING CO., LTD. 


New Bond Street, HALIFAX 

























~ HINDLEY Vertical 5 
MULTITUBULAR 
BOILERS... . . 








| i: 
E. S. HINDLEY 
and SONS, 

11 Queen Victoria St., 


i London, E.C. 4. 
*Phone—9804 City. 


















GAS FIRING BOILERS. 
T. M. Hunter’s Gas Burners 


FOR SCIENTIFIC BOILER CONTROL. 
Efficiency of 80-85 % in almost every 
plant, in place of the ususl 50-60%. 


FUEL SAVINGS COVER COST OF 
INSTALLATION IN 3-9 MONTHS. 











Power Gas Economy Co., 





WELLINGTON Stauxr, Giassow. 











“ KING’S”” PATENT. 


Telegrams—“ King, Nailsworth.”’ 
Telephone—Nailsworth 12, 


AUTOMATIC FRICTION CLUTCHES 


For Easy Starting with A.C. and Squirr:!-cage Motors. 


The Original Patentees and Makers: 


H. J. H. KING & CO. LTD., 


ENGINEERS, 
NAILSWORTH, Glos. 


Ratchet Clutches, 
- Friction Clutches. 
Centrifugal Clutches. 





ENGAGED SECTION 





“CLUTCH DISENGAGED 





























Ses Iiustrated Advertisement every fourth week, 


e e 








’ STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS 


Bole Makers ot R. E. DAWis' 


PATENT. BEVELLING MACHINES for SHIPS’ FRAMES. 








i > | 
| TANCANESITE} 


ee oe 


MOST CONVENIENT AND ECONOMICAL = MOST 3 
(eee at 


{BEST FOR STEAM JOINTS ig 














/. DAVIS & PRIMROSE, L°> syncriow no, 


LEITH, EDINBURGH. 











JOHN HUDSON & CO.’S. SUCCESSORS, 
Victoria Warehouses, Mansel] St., Lendon. 
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ONAL IRONWORK 


TELEPHONE> MIDLANO : 


- ESTABLISHED 135785. 
D TO TENNANT St Bi 























BR I TISH 
DRAWING INSTRUMENTS 


— YS 
dua ae 


G. THORNTON L°?) MANCHESTER 





Made of rolled white Nickel Silver, standardised fittings, highest quality and fiaish, 
Illus. Price List sent Post FREE. 
Designed by us and produced for the British Government during the Great War. 


MANUFACTURERS OF HIGH-GRADE 
INSTRUMENTS FOR OVER 40 YEARS. 


Manufacturers also of Drawing Office Stationery. 
PARAGON 


A. G. THORNTON, Ltd., ‘Wonne, 


SS 9 ee 24, King St. West, Manchester. 
= Se 


“KOLOK” "i" 


Provides for Vibration and Expansion. 


Used Extensively in the Workshop, on Land, ander 
the Ground, in the Air, on the Sea, under the Sea. 
Det ee ee tts ee 


“ KOLOK” 


F Lock Washer Co., 


20/24, James Watt Street, GLASGOW. 

















POSITIVE LOCK WASHER. 

















THE {To 


CLAY Cross CO. 


“a 


Nr Chester 


atte! 
at 
























~  “EWART 
CHAINBELT CO LTP 
DERBY, ENGLAND. 











ORIGINAL BRITISH MAKERS OF. 


DETACHABLE | | 
DRIVE CHAINS & ff 








ELEVATOR BUCKETS 


THE ABOVE 
ARE MADE OF LEYS CELEBRATED 
BLACKHEART” MALLEABLE IRON 





GOVERNING DIRECTOR 
MAJOR SIR GORDON LEY BART 
DIRECTORS 
W.H. ATHERTON 
1, F. PANTON. 


H. M.GRAY 
&.N. WOOP 


IRON DETACHABLE DRIVE CHAI 
































-SMOOTH-ON 


BEWARE OF Oe 
IRON CEMENTS 


Make permanent repairs of steam, water, or oil leaks on 
iron and steel castings, boilers, engines, tanks, etc. 


Every engineer and foundryman should 
have a copy of our new 144 page illus- 
trated instruction book. It is free. 


LARGE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVERY 


LONDON, M “Savet Bao, 
Mes rs. F. A. Pullen & Co, B'Dawee 
rhe shall, 8% 11, Pech 
Buck & Hickman, J.P. ee tae Rd. 
2-4, Whitechapel Road, B. CARDIFF. 
Mew c. ‘G Lindig £ Co, La, A. E. ny hy 


LIVER. 





Supply (o., 23, King St. W. 


WALTER P. NOTCUTT, LTP., 
8, White Street, Moorfields, LONDON, &.C. 















HIGH SPEED FACE 


MILLING CUTTERS 


Save Money and Reduce 
Cost of High Speed Steel 
Cutters by using Cutters 
with inserted hlades.— 
BRITISH =MANUFACTORE. 


Interchangeable Inserted 
Blades cas be used for Smaller 
Cutters when Wors. HIGH 
DRIVING POWER. 




























All Sizes from 2jin. srameter in face and Gin. in Side and Face, SPECIAL TERMS TO THE TRADE 


The J. W. Bradfey Small Tools €o, (Leicester) Ltd. 
WEXMOQUTH STREET, 
LEICESTER. 
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Cultivating Machinery. 
Cable Systems, Tractors, Motor Ploughs. 





Road Tradaport Machinery: 
Traction Engines. Road Locos, Wagons. 


Road Making ‘Machines. 
Steam Rollers, Scarifiers, Sprayers. 





Light Railway Machinery. 
Plant, Locomotives, Rolling Stock. 


JOHN FOWLER & GO. ceens) LD. 


STEAM PLOUGH WoRKS, 


LEEDS. 
London Office: 118, CANNON STREET, E.C. 4. 


Telegraphic “FOWLER, LEEDS.” 
Addresses ; “STEAMPLOW, CANNON, LONDON.” 











Branches and Agencies in every part of the World, 
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he discriminating 
buyer must-consider 
the PLENTY True 
Semi+ Diesel «: Marine 
Oil. Engine, . because 


its many special mechanical features are 
unique and of proven value, the design is 
based on ourexperienceof Marine Engine re- 
quirements over the last 50 years, their value 
cannot be excelled or the quality equalled. 

to or over Lloyds’ 


E tandard 

pn! Beer nt iisince or P. or over have the . 
main forgings Surveyed by Lloyds at our expense. 

oe jacketed main and erankeases, fuel 


30 B.H.P. 
to 
300 B.H.P, 


bearings 
gear running in an oil bath, are but two 
ad creed 


Our 24-page illustrated Catalogue will give you full 
particulars. 





PLENTY & SON L™ 


KING'S ROAD WORKS, 
NEWBURY, ENG. 





Tele; HH 
7 NE 


padi 
“PLENTY, NEWBUR gs 




















“BROOK” A.C. MOTORS 


Purchase your 


ELECTRIC MOTORS 
FIXED PRICES. 


E. BROOK, Ltd, ar 
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OB a strong, durable, and un- 
slim bable enag thets is no 
bette: desiga than ‘‘Lochrin”’ 
Patent Unclimbable Steel Palisad- 
ing. The uprights in this Fence are 
of exceptional strength by reason of 
their unique shape, and the special 
splayed tops make the Fence of a 
very unclimbable nature. The design 
is one which has been 'y adopted 
for the enclosure of ited areas. 
For convenience 
i and horizontal 
separately, 
) be bolted easily 
quickly. 
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QE EO Pe WALKER-WESTON (Patent) INTERLOCKED |§| | 


FLETCHER SPECIALTIES 


AND BENEFIT BY 
OUR 60 YEARS EXPERIENCE OF 


FILTRATION PROBLEMS. 


HYDRAULICALLY CLOSED PRESSES WITH THE SPEEDIEST 
OPERATING GEAR ON THE MARKET. 


OUR TECHNICAL STAFF IS AT YOUR DISPOSAL 
TO SOLVE YOUR DIFFICULTIES. 


INQUIRIES SOLICITED 


GEORGE FLETCHER & C° L™ 


MASSON WORKS, DERBY. 
LONDON OFFICE 21, MINCING LANE, EC. 3. 














DOUBLE-LAYER REINFORCEMENT. 


EQS” SRO THE: WALKER=WESTON » 
y PATENT INTERLOCKED 

DOUBLE-LAYER REINFORCEMENT 
( THE Wi SYSTEM) _ 




















. a ae 





Used by the Port of London Authority on their vast schemes of construction. 


The Solution of Concrete Road Construction 


Extract from “‘ Modern Roads,” by Mr. H. P. Boulnois, M. Inst. C.E., Past President 
Institution Municipal and County Engineers :— 


“ By far the most interesting example of reinforced concrete roads in this 
country, which only came to the notice of the author when the MSS. was on 
the eve of going to the publishers, is to be found in the Royal Albert and 
Victoria Dock extensions, where work of this description was started in 1917 
and is stillin progress. . . . The sub-soil was of a very bad character, entirely 

made ground from dock dredgings—a more unstable foundation would be 
hard to find—and under such circumstances the concrete necessarily required 
reinforcement both at the top and bottom to provide for the tensional contra- 
flexure stresses imposed by a rolling load; it was also provided that the top 
and bottom layers should be connected together by vertical reinforcement 
to vide for the shear or diagonal tension stresses. . . . author 
had an opportunity of anqpecting the work whilst in operation and of examin- 
ing the dnished roads. e was greatly struck with the methods employed 
for their construction and their excellent appearance. There were absolutely 
no cracks, although no expansion joints of any kind are provided. He 
observed the traffic on a portion of the roads which was evidently very 
severe, and the surface showed no si of wear. It is evident that these 
roads are being constructed on skilful lines.” 





Hlustrated Brochure issued by the Patentees and Manufacturers— 


THE WALKER-WESTON CO., LTD., 
7, Wormwood Street, London, E.C, 2. 
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Allied Steel Makers and 
Founders, Limited, 


Central House, 


Kingsway, W.C. 2. 


BRAINTREE CASTINGS CO., 
NATIONAL STEEL FOUNDRY (1914) LTD., 
THWAITES BROS., LTD. 


STEEL CASTINGS 





A Weekly Consigament to a British Railway Company. 


New Conveyor Co., L™ 


SMETHWICK, BIRMINGHAM. 


Telegrams: Aptitude, Birmingham. Telephone; 50 Smethwick. Glasgow Office: 90, Mitchell Street 
MANUFACTURERS QF ALL TYPES OF 


Conveying & Elevating Plant. 


Coal and Ash Plants. Grain Plants. 
Bridgework and Hoppers. 
Conveyors and Elevators for all purposes. 
Portable Elevators. 

























100 Tons per hour Elevating Plant, with Two 15-Ton Coal Tipplers. 
Steel Structures. Chains, Buckets, Wheels, &c. 
Iron Castings. 
Contractors to the Government and to the Principal Corporations at Home and Abrcad, 























Proprietors of the MIDLAND ENGINEERING CO., Birmingham. 
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PETROL - PARAFFIN 


LOCOMOTIVES 
RAIL & TRAM CARS 


BEST BRITISH DESIGN & WORKMANSHIP 
FOR MAIN LINE & INDUSTRIAL PURPOSES 





60/80 H.P. Petrol Locomotive. Gauge 2ft. and upwards 








Send Enquiries to . . 


McEWAN, PRATT & CO., LTD., 


13, SOUTH PLACE, LONDON, E.C. 


Telegrams: ImnzaL, Loxpon. * Phone: London Wall 458. 


BAGULEY WORKS, BURTON-ON-TRENT. 

















CAS 






















Stirring 
Ash Discharge 


Maximum 
Capacity. 


soem 


Rich and i 
Uniform Gas U 
Quality. 



































MECHANICAL 


Automatic. 


TALBOT GAS PRODUCER. 


THE POWER-GAS CORPORATION, 


PARKFIELD WORKS, STOCKTON-ON-TEES. 












PRODUCERS. 





Xx 























LIMITED, 








PENMAN (21? 


BOILERMAKERS, 


Caledonian Iron Works, 


GLASGOW. 
































HAULING. 








~ WIRES. 


ESTABLISHED 1864. 


CONTRACTORS TO: 
The Admiralty, War Office, Crown Agents for the 
Colonies, Post Office, India Office, Trinity House, 
and numerous Dominion and Foreign Governments. 










Ree 9, 10 & 1, WARRINGTON. 


nf WHITECROSS CO., LTD., 


WARRINGTON. 
Agents for N. & S. Midlands: 





















WINDING. 
WINDING ROPES 
HAULING ROPES : 
CRANE ROPES 
GUIDE ROPES 
SIGNAL WIRES 


“ WHIVECROSS, WARRINGTON."* & 





Specialities: 














BIRAM & CO., 29, Euston Road, London. 
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Illustration Shows 6” Duplex. 


Horizontal Drilling, Tapping & Boring 
Machines. 


With Single Spindles—2’, 23’, 24’, 3’, 33’, 4’, 5’, 6". 
With Duplex Spindles—3*, 3}’, 4”, 5", 6’ Dia. (Dia. 


TRAVELS TO SUIT REQUIREMENTS. 








HTT 




























G. & A. HARVEY, Ltd., 





Albion Works, = 
th GANDAH.’ PE Licbwi. (5S 









KAI 
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~ FEROCEM 


Metallic Cement in powder -_ tor filling 
Blow Holes in Iron and Steel Castings. 
Smoothing the Surtace, Covering CGounter- 
sunk Bolts, Making Joints in Furnaces and 
Heaters, Tanks and Boiler Patches. Gas, 
Air, Steam and Water Pipe Connections, and 
for Stopping Leaks in the Water Jackets or 





Petrol, Oil and Gas Engines, etc. etc. 
“A” Grade Fine Powder, 8 Ib, tins, . 10d. per Ib. 
“A” ni 9 ” 112 Ib. in bag, Od. ” ” 
“BB” zi Medium ,, 8 Ib. tins, 7d. ” ” 
“B” - iy 9 656 Ib. in bag, 6d. 7 eT 


All F.O.R. our works. 


GENERAL FOUNDRY SUPPLIES 


CO. (LONDON) LTD. 








WALRUS. LEATHER 
INHIDESano STRIPS 


TRADE MARK. 


STANDARDIZED ENGLISH OAK TANNED 


DEPENDABLE LEATHER BELTING 


HEAVY MACHINE TOOLS 
MAIN DRIVES 


TEXTILE MACHINERY. 


HYDRAULIC LEATHERS. 
Raw-Hide MALLETS and Hide-faced HAMMERS. 
‘* PLEXUS” Round Gut Machine Bands. 

Oak and Chrome Tanned Leather Hose. 
CRANE PIPES. MOTOR CLUTCH LININGS. 
Valve Leathers cut to Template. 
DRESSED BELLOWS HIDES. 
Blacksmiths’ Aprons, Hand Leathers, &c. 


E. J. GOOKE,’rexotano. MANGHESTER. 


Telegrams : P.O. Boz 
‘ HIDES, MANCHESTER.” 386. 


Telephones : 
Central 1544. 











Bstrhili 














HB -BAaRNARD & BONS 


JY N STREET + VAUXHALL + LON DON 


We arethe §£ 
Largest Buyers 7 


of Non-Ferrous 


SCRAPS 
i'METAL} 


and ae eo : 


a tor —~ 





MN 
"TG § 












119, HIGH HOLBORN, LONDON, W.C. 
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MIA AIAN, | 















MANUFACTURING 








COMPANY, Lr. ch 
HEAD OFFICE & WORKS: “Ro } 
WOLVERHAMPTON ‘Camm 


ENGLAND... 





HIGH _EFFICIENCY PUMPS 








a he ethene _ . 

NR gi oi Spg Lae 

Standard Rees Roturvo Patent ucneral Service Pump, 
with Rees Roturbo D.C. Motor. 


FOR HEADS UP TO 125 ft. 


The complete design Or these pumps and motors is the 
outcome of our years OF expErience in this class of work. 
All parts are readily accessible, whilst the wearing parts are 
renéwable. Performance and workmanship are guaranteed. 


— MADE IN ALL SIZES. 





Telegrams—Hydroturbo, Wolverhampton. 
Telephones—900 W'hpton ; 1511 Central, London. 


LONDON OFFICE—HASTINGS HOUSE, 
NORFOLK 8T., STRAND, W.C. 
























f ‘A 


ity, War Office 


THE METALLURGICAL 60. L™ 


82, VICTORIA STREET, 


WESTMINSTER, LONDON, S.W 
Works :— 
Walker Gate, Newcastle-on-Tyne 











wine ev Te 8 


1008 & 1088 Yioorin, Leadon ALLOYS IN INGOTS TO GOVERNMENT, 
« Ingo Nemenioen yin, RAILWAY OR ANY OTHER SPECIFICATION, 
5661 and 3460 Cnntral, 


MAKERS OF HIGH-CLASS 





Neweastle-en. 0. 


GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admjalty and War Office Specifications, or any 
other specified mrxture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K.V.B 
qualify, testing 40 tons Tensile, 20 tons Yield and 20-24 per 


cent. Elongation. 


SPECIAL BRASS INGOTS 


A. B, C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS 
Babbit and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 
for commercial work. 





































You. know that in most cases 








can do his work in less 
than it takes him to find We manu- 
it spanner to use facture a 















fefore, it is to advan-. 
tesee that heis equipped 
, & complete and suit- 
able set. The “Ferret” 
ratchet spanners are 
thebest formachinery 


complete 

range to suit 
all purposes and 
make up special 
sets designed for 
workshop use. We 
can supply at once 
‘spanners to fit English 
Standard Whitworth nuts 
F @f all sizes, or we can 
“make special sizes to your 
specifications. 








































Our new illustrated list will be 
forwarded upon application. | _ 


- 









Aecles & Pollock. 
ony aake FET Te a a 


i 











BEST SELECTED COPPER INGOTS, “:M.C.L.” BRAND. 
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THE GLOBE PNEUMATIC ENG. C° L™ 

















GLOBE TGOLS 
ARE BRITISH 
MADE THROUGHOUT. 






AIR COMPRESSORS, 
RECEIVERS, AND COMPLETE 


PNEUMATIC PLANTS. 
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GLOBE GLOBE 
CHIPPING, DRILLING, 
CAULKING agit = 
AND 
: MACHINES 
Wie met REPRESENTATIVES IN GREAT BRITAIN HAVEFEWER 
HAMMERS, 1. F WOLFF & CO.. Led. Sanctuary Hoose, Tothill Sreet. London, S.W. 1. WORKING 
MADE ' THE 8 GLOBE. PREUMATIC eco Lid. . yo West, Newcastle PARTS 
R. DUDLEY WOOD, M.I-M.E., 24, State Insurance Bidngs., 14, Dale St., Liverpool. THAN 
Tgpeuan. SOR Ae oO becca Ca Secere, Lends (Denshester ANY 
OUT EROM District and Yorkshire). 
REPRESENTATIVES ABROAD OTHERS 
NICKEL GILBERT LODGE & CO., 109, Pitt Street, Sydacy. Australie. OF THE 
ORE nthe ba garter pct: 
GUN STEEL. Ste. An. LES OUTILS PNEUMATIOUES GLOBE, 12, Aveaue Matignon (8), Parts, TYPE. 













|G, Puggaerdsgede 4, Copenhagen. 
Dr. T. SHIN, No. 1, Mitse Bishi Building, 1, Yayesucho Itchome. Kojimach-Ku, Tokyo. 
S. SMITH & SONS, Siem. 

WILLIAM TI 'Y, Rea Theophilo, Ottoni 2+, Rio de Janeiro. 
ANDERSON, ee & ao 471, a1, Calle Alsina, Buenos Ayres. 
C. W. MURATOFF & CO., 22, N , Petrograd. 
The ITALIAN GLOBE PNEUMATIC CO- 17, Via Principe Umberto, "Milano, Italy 


1, VICTORIA STREET, LONDON, S. W. 1. 


WRIGHTSON & COMPANY LIMITED. 
CONSTRUCTIONAL ENGINEERS. 
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THORNABY ON TEES & STOCKTON ON TEES. 
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GUSTO 


Firma A. F. SMULDERS, SCHIEDAM (Holland). _ ~ [853% “W8%tin- 
ENGINEERS & SHIPBUILDERS. 





Sele Ageat United Hingdom: ANDERSON RODGER, 38, Victoria Street, Westminster, LONDON, S.W. 














TWIN SCREW BUCKET DREDGER ‘“ NORMANDIE.” 
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400-ton SELF-PROPELLING FLOATING CRANE “ANTEO.” 





£ 


Supplied to the Italian Government for Salving Submerged Submarines or other craft. 








Dredging Plant of all types up to the largest 
capacities. ‘ 

Excavators for Railway Cuttings, Canals, 
Trenches, &c. 

a Vessels and Coaling Elevators for 

unkering Steamers echanically at 

rates up to 1000 tons per hour, and more 
if required. 

Transporters for economical Coal Handling. 

Fleating Cranes of great power up to 400 tens 
and mere if required. 





Passenger and Cargo Vessels up to 10,000 tons, 
Tugs, Yachts and Launches. 

Marine Engines and Boilers. | 

Floating Dry Docks, Pontoons, &c. 

Boilers of all kinds, Land and Marine; Bridge, 
Roof and Constructional Steel Work of 


every description, by our own Boiler 
and Girder Worksa--A. F. Smulders, Grace 


Berleur, near Liege, Belgium. 
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CAMPBELL 


HIGH COMPRESSION OIL ENGINES 


Run on all Kinds of Crude or 
Residual Petroleum and on 
Tar Oil. 


Consumption of Residual Oil :— 
‘45 Ib. per B.H.P. hour. 








NOTE. — THESE ENGINES START 
FROM COLD WITHOUT LAMP. 


NO LAMP IS USED WHILE RUNNING. 
NO WATER INJECTION IS USED. 











Built in Standard Sizes from 
7 to 400 B.H.P. and upwards. 


340 B.H.P. FOUR-CYLINDER HIGH COMPRESSION OIL ENGINE. 





ALL THE DIESEL’S ADVANTAGES WITHOUT ITS COMPLICATIONS & AT A LOWER PRICE. 





THE CAMPBELL GAS ENGINE COMPANY, LTD. 


73a, Queen Vietoria St., E.C. HALIFAX, ENGLAND. = NOK Bath Be 




















"eae CEMENT MAKING MACHINERY. fo 


MISTERTON, 


woTts. ROTARY KILNS, CRUSHING & GRINDING PLANTS, DRYERS & MIXERS. 











THIS ILLUSTRATIGN IS FROM A PHOTO. OF A PORTION OF THE WORKS RECENTLY ERECTED FOR THE ABSER- 
THAWE & BRISTOL CHANNEL PORTLAND CEMENT OCO., FOR WHOM WE HAVE JUST ERECTED A THIRD KILN 
200f. x Oft. DIA. WITH 10f. BURNING ZONE. THESE KILNS MANUFACTURE 8-9 TONS OF WELL BURNT CLINKER 
PER HOUR, AND HAVE WORKED AS LONG AS SIX MONTHS AT A TIME WITHOUT STOPPAGE OF ANY KIND. 


THREE SIMILAR HKIIELNS ON ORDER FOR FRENCH WORKS. 





POSTAL ALTERATION. FEBRUARY 9th, 1918. 
Altheugh eur Works are still at “ MIS TERTON, near Gainsborough,” the ese! Apthoetifen, for eeonomie reasons, have changed eur Postal an 
Please theretore note that after the above date all sorresp mustobe addressed. to 


ERNEST NEWELL & a LT. MISTERTON, va DONCASTER. 








ice Jorpenerswaxrg—Mese: Betlemay and Leen etn Consoltitiatd Batldings, rina A Tal LAd., la, Calle de Gante Wo. 11. wow Reatdi bash iealh it MARIA 148: Ahiten BR Feige 
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Asbestoline 


BELLBUOY 





Rega. 
(Bell’s Solidified Lubricant) 
gives perfect lubrication even under the Tae ee. 
: s42 tour’ aifferemh. nomeiee 
most severe working conditions. lencies:— 
It is clean A.—For ordinary engines 
_— and machinery in 


and out of doors. 


B.—Is slightly more solid 
than ‘A’ and is of 


Asbestoline is free from impurities’ and is a particularly clean lubricant in use. 


It is economical. use in many cases 

; : : where a slightly 

One pound of Asbestoline will do the work of at least two gallons of the best lubricating stiffer grease is 
oil, thus reducing the cost of lubrication in many cases by as much as 75%. It reduces required. 

friction to an absolute minimum and prolongs the life of the brasses. C.—For use in high tem- 
peratures. 

C.C.—Specially suitable 

Fall instructions for use supplied. for steam ~ heat ‘d 


bearings, etc. 


Bell’s United Asbestos Co., Ltd., 


Pioneers of the World’s Asbestos Industry, 


(Estab. 1871.) 


Southwark Street, London, S.E.1. 


Telephone: Hop 4040 (4 lines). Telegrams: Belfry, London. 


SP ao on a agen aa se ao paca ea patente neater eect ete Ue te te Ie tu 
ee pepo ete ips eT ST TS aati ts Citeaten int ur Tein TRL eS 


mo 
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DUNCAN STEWART « C2? 2 


London Road Iron Works, GLASGOW. a a 


STEELWORKS PLANT 
AND HYDRAULIG MACHINERY. 


Patent Rolling Mills—All types and sizes. 


: Vertical and Horizontal Rolling Mill Engines 


with new Patent Single Lever Gear. 


Bloom, Slab, Billet and Plate Shears, Steam 
Hydraulic and Electrically driven. , 


Patent High-Speed Steam Hydraulic Forging 
Presses, 150 to 12,000 tons. — 


High Pressure Hydraulic Pumps, Electric 
and Steam driven. 


Accumulators—All Types. 


Armour Bending Presses. . 
Shell Forging, Drawing and Nosing Presses, — Set of Gin. x G4in, Steam Hydrautic 1 Slab Shears) 








Gun and Shaft Straightening Presses. We invite users of Forging Presses to come and see our 


Hot Saws, Steam Hammers, Bit. PATENT HIGH SPEED FORGING PRESSES 


at work. Our Presses embody many unique features which 
Telegraphic Address STEWART, GLASGOW. © render them the MOST ECONOMICAL on the market. 
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“BULLDOG” GRINDING WHEELS 


INDICATE 


MAXIMUM __ EFFICIENCY. 


Made by the Vitrified, Silicate, Vulcanite and Elastic 


Processes, in all Grits and Grades, Shapes and Sizes. 








Our experience ALWAYS at your service. 


THE BRITISH ABRASIVE WHEEL Co. Ld. 


TINSLEY, 3 SHEFFIELD 























THE MOTHERWELL BRIDGE CO., Lo. 


MOTHERWELL, N.B. 











DOCK GATES 
Telegraphic Address: BRIDGE. 
National Telephone Ne. 40 aed atmesias 
STRUCTURAL 
Lendeon Address: WORK. 
82, Victoria Street, 
Weetminster. 
HYDRAULIC 
SRIDGES, PRESSED 
ROOFS, FLOORING A 
PIERS, SPECIALITY. 
TANKS. eutie 








BROWN’S STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 





TELEMOTORS for STEERING ELECTRO-HYDRAULIC 
. HELM SIGNALS STEERING GEARS, WINCHES 
a CRANES, 
aye} ~ ge _uemeeataitted BOAT HOISTS, CAPSTANS, &c. 
HYBRAULIC CARGO WORKING —__—_— 
GEAR FOR SHIPS. IRON FOUNDERS, 
DIRECT-ACTING REVERSING iiPoreerr et 
and a 
TURBINE CONTROL ENGINES. ON ADMIRALTY LIST. 











BROWN BROTHERS & CO, 


Renwn’s Patent “Steam Tiller” Telemotor Contrelied ee 


‘with Hand Gear Cambine, qelegrum—"' Bydrealie. ROSEBANK IRONWORKS, EDINBURGH.  Telerone—Contra! 8931 








FRANUS MORTON AND. COMPANY. »: LIMITED 





STEEL BRIDGE 
ote and Works : 
WORKSHOPS. ae ii ith 
CHDERS j °E ~~ Ironworks, 
OIL TANKS. 4 GARSTON, 
PIERS. s r Liverpool. 


IRON 
CASTINGS. 
PRESSED 


Head Office 


London Office : 


STEEL / 17, Victoria 
GUTTERS. Street 
RIVETTED ‘ : 


Westminster, 


STEEL 
TELEGRAPH S.W. 
POLES. 

















_... Bridge for Leopoldina Railway Company. 
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BAND SAWING } 
-: MACHINES : 


(Patent No. 29385). 








—_ 
—_—— 
















We have Specialised in shen Machines for 
over Thirty Years and have received 
thousands of repeat orders. 


NEW FEATURES. 
All wear on gears due to cuttings dropping on them 
avoided by our Patented Overhead Drive. 
Patent Swivel Table, Feed Gear Box for instantaneous 
change of feed, New Top Guide adjust instantly 
to correct position of table when swivelled. 











OVER 3500 MACHINES SOLD. 


NOBLE & LUND, LTD., 


FELLING-ON-TYNE. 











MLM TT 











HTH 















Metal Pressings and Stampings 








A powerful and very extensive plant enable 
Sankeys' to speedily turn out combinations 
of stamped or hydraulically pressed, riveted 
and welded work of every description; with 
or without machining. Thickness: anything 
from 20 gauge sheets to in. plates, in steel 
or other material. 









Just let us know your requirements and we 
will quote you by return. 


JOSEPH SANKEY & SONS, Ld., Wellington, Shropshire 


Telegrams: Sankey, Wellington, Salop. Telephone: 66 Wellington. 
CU eT ZU 00.0000 00000 C0000 0000000000000 000 e001 


WARD, HAGGAS & SMITH, 


12 Of VICTORIA PARK, 


KEIGHLEY... 


Telegraphic Address—PLANERS, KEIGHLEY. 
Telephone—154 Keighley. 
Codes—A BC (5th Edition) and Lieber. 





ITVNVUHLATDEUIVOUUDATTAGUA AUTEN 

















aT 











London Office: 
38, Victoria Street, Westminster, S.W 
Telegrams—Vilvalle, London. 
Telephone—3190 Victoria (2 lines). 


Glasgow Office: 
Central Chambers, Hope Street. 
Telegrams—F airman, Glasgow. 


7ft. 6in. SURFACING AND BORING LATHE. Telephone—210 Central. 
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ESTABLISHED 1793. 


NEWTON. CHAMBERS & CO.LTD 


mW [o)-1\(o1 Ml] 1 4 aan | -10)\\h''0) -1 4st an Oho) | = = 01 sd 
NeEaR SHEFFIELD. 


TANKS 


IN an OF Nou tan | 20) a @) "ae bs 8 = 
(©) aay -\ a Mats) 4 =e 2) Se -\ es 21 0 | > 21@)5) oe 


PECKETT & SONS, Ltd. Bristol t 


Yolegrame—PECKETT, BRISTOL. 


TANK 
Speciality | _ LOCOMOTIVES 


ef all Deseriptions, and any Size or Gauge. 




















fe, | 








FULL PARTICULARS ON APPLICATICN. 











REFRIGERATING Woe ” WASLAM 


MACHINERY FOUNDRY: & F 


London Office:~ 
ag a 15° st HOUSE: ENGINEERING C2 LP? 


E. LONDON WALLE:C- S° 
PRESSED A AIR R SYST 














H. MUNZING. LIMITED (Dept. E.), 90 to 96, Union Street, London, S.E.1. 


SOLE AGENTS FOR 
HART MANUFACTURING CO., CLEVELAND. 


TWO FIRST-CLASS SPECIALTIES. 


Hart's Duplex Diestocks. 


Quick adjustment and pesitave look for dies. 
Made in 28 Ranges for or Bolts. 





<-. ~~ ae FES 





: Hart’s Buckeye Diestocks. 


Easiest Cutting Dies. No pressure required. 
Automatic release of Dies. 
Made in 8 Rangesfrom }in. to 6in. pipe. 











Full particulars and illustrated lists on application. 
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 STEVENSONS, 


PRESTON. 
STEEL CASTING LADLES 


UP To 


100 TONS CAPACITY. 


IRON FOUNDRY LADLES. 
GAS AND AIR REVERSING VALVES. 















| “WORM | ee GEAR: 


WHEN ORDERING GEARS. 
Spurs. BEVELS. WORMS, ' 
WorM WHEELS & REDUCING. : 
SPECIFY 





A GUARANTEE or EFFICIENCY 
& RELIABILITY. 


» 9 


THE NORTHERN 
MANUFACTURING Cc 











GAINSBOROUGH ENGLAND 




















FRANCIS BERRY & SONS, 


MACHINE TOOL MAKERS, °° 222% 257°". 


ESTABLISHED 1832. 





Powerful , cepa Made in two 
with special: 9 Sa Oe fd 


featur es. es. abeane: sth 4 oo a ae ee ig 30in. centres. 


THE ILLUSTRATION REPRESENTS OU. 







20in. CENTRES LATHE. 
FULL. PARTICULARS SENT ON EECEIPT OF INQUIRY. 
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Gandy's Wood 
** Split’ Pulleys. 


BEST BELT SURFACE. 
50% better grip than metal. 
ALL SIZES STOCKED. 





INTERCHANGEABLE BUSHINGS. 


The Gandy Belt Manufacturing 
Co., Ltd., 


Wheatland Works, SEACOMBE, CHESHIRE. 
Branches and St ote: 








Lendos, Liverpool, Manchester, Glasgew, Belf 
iinitie. hid kar 








Specify 
JOHN GIBBS & SONS 
“PEERLESS” 


Blower & Exhaust 
FANS and you will NOT 

be disappointed. 
SEND FOR CATALOGUE 


724, Duke Stree 
Liverpool. . 


“HOBSIL” 


INSULATING BRICKS 


FOR 


ELECTRIC FURNACES, 
CAS RETORTS, OVENS. 














HOBDELL, WAY & CO., Ltd., 


124/7, Minories, LONDON, E. 1. 





GOODALL, CLAYTON & CO., LT. 


Telephone 20384-5. 





Works: 


LEEDS. 





é 


MAKERG AND ERECTORS «OF 


SCREENING PLANTS, PICKING BELTS, ROOFS, BUNKERS, 
PITHEAD GEARS, CONVEYORS, ELEVATORS, BREAKERS, 

























If you want steam pl ant, gas engines, or 
ialem os short notic ce ask us to quote. 


Hindley Engines 


have a reputation for reliability & efficiency 
\ E'S. HINDLEY & SONS. 


11, — ~ Vrorozta Sreasr. Lowpon, 


“SPLIT GRIP’ 


COLLAR (fife 


PATENT 


AS USEFUL asa 
SPLIT PULLEY. 


IN HALVES. 











" Grips like a vice. 


Fixed er 
Removed without 
Disturbanee 


Sole Makers— 


TRIER Bros, L? 


Victoria Street. Weatminsater. &.W. 1. 


HENRY J. COLES, 








MAKERS OF STEAM AND 
ELECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 

SINGLE AND DOUBLE CHAIN GRABS, 
STEAM CRANES, NAVVIES, PETROL 


and OIL MOTOR DRIVEN CRANES, 


SHUNTING & BREAKDOWN CRANES. 


STEEL STRUCTURAL WORK, &o. 














“ GRAVEN’S” 


HIGH- 
DUTY 


PRESSES 


AND 


GUILLOTINE 
SHEARS. 


BRADLEY 
& 


CRAVEN LT°. 


INVITE INQUIRIES FROM 
FIRMS REQUIRING PLANT 
FOR REASONABLY EARLY 
DELIVERY. 








WAKEFIELD. 











LOCKWOOD & GARLISLE, LTD. 


EAGLE FOUNDRY, SHEFFIELD 






Telegraphic Addrese— 
PISTONS, SHEFFIELD. 





Gelegrams —Coims, Densr, Telephone +~1206 Daasy. 
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BARREL MAKING MACHINERY. || moons: 
ROPES. 

















MADE @ OR 4 STRAND. 


Specially suitable for Drives in Engineering 
Works, Rolling Mills, Cement Works, 
Textile Factories, and Main Driving Generally, 


Book on Rope Driving Free on application. 
i ain Ro enh 


THOMAS HART Lid. 


LAMBETH WORKS, 


BLACKBURN, 


Esta blished 1788. NS ENGLAND. 





— 


A Group of BEER BARRELS made by RANSOME’S MACHINERY. 
--------- - -- -- - - JACK’S CRANES. 


Electric Overhead Cranes. 
Electric Wharf Cranes. 


A. RANSOME & CO., Ltd., Stanley Works, NEWARK-ON-TRENT. ALEXR JACK & 60, Whitegates Engineering 


LONDON OFFICE: 63, QUEEN VICTORIA STREET, E.C.4. a wen ee 











For full particulare apply :— 
































JOHN OAKEY & SONS, Ean 


JOHN MACDONALD & CO., 





POLLOKSHAWS GLASGOW. 
EMERY 


-_| GENUINE EMERY. | Sition TAPE (oi, FURL PLANT 


(P.K. PATENT OIL GAS SYSTEM) 


y EMERY CLOTH. |im “* F. M. EROGRTER & CO. 


Engiseers, Park Works, Old Trafford, 


GLASS PAPER, BLACK LEAD. so *®---=« 


.| FLINT AND GARNET PAPER. © EMERY AND CORUNDUM Dises|“ACTIENE CUT 


- N.B.—All Papers and Cloths are supslied la Dolls, Of Cloth & Paper, for all Disc Grinding & Polishing Machine 





Sands, Discs, Strive, and Sheets of almost aay —_—_—__—_ 
Saveon, Deloss usted on secsiot oS sardiouiale: EMERY WHEELS The REID GEAR Co., w'tik 


See illustrated Advt. in issus of May 21. 





WELLINGTON HILLS, WHETMINGTER BRIDGE ROAB LONDON. 6.5. t 











SIMPLEX ,CONDUITS 


The Pioneer System. 


COWANS, SHELDON & C0., LD., (W)/=-=-= 
5 a - e & a § Works: Garrison Lane, Birmingham. 
AES AS ANN en Ra Ae UE ea NARI 
D VICTORIA St CARLISLE 
3, VICTORIA STREET, WESTMINSTER: a 


“ST. NICHOLAS, 
CARLISLE.” 






















BOILER TUBES | 





THE SCOTTISH TU Be Se Ltd. 


—_ LATHES 


A SPECIALITY. - 
it so Bay you to consult ur, 
tion invited. ' 
Makers : SCO BROS., Keighley; 


Please mention this jourmal in your enquiries and 
orders for machines. 














JOHN-TULLIS & SON, Ld. 


Belting Specialists, GLASGOW, 
WILL INCREASE YOUR OUTPUT. 


Sze ADVERT. Last aND Next WeEx’s Issvz. 





35 TON STEAM BREAKDOWN CRANE. 


We have supplied over 100 of this type of Crane to th 
principal Railways at home and a broad, v i 











Drei ba 


OANA WOUN ZS 
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THE TEES SIDE BRIDGE 
AND ENGG WORKS, LTD. 


MIDDLEBOROUGH. 


Manufacturers of Bri . Roofs, Steel Framed 
Buildings, Piers, ‘z Stages, Pontoons, 
Gold Dredgers, Blast Furnace Casings Hot 
Blast stoves, Gas and Air Mains, Tubing Corru- 
gated Flooring, Steel Caissons, Stee! Well Lining 
and Curbs, ond Steel Plate Barges in Sections, 


_ HORIZONTAL 
BORING 
= =r MACHINES. 
: cn 5 bs. & d. TULLIS, Ltd., 
——— Machine Tool Makers, 
iE. 7 CLYDEBANK 


~ 
ae 
p- 
=: 
Pr 








OAOHOr MpOO 


Ee. & Ae 
OF EVERY DESCRIPTION & POWER. 


STEAM eee 
ELECTRIC .—= 
HYDRAULIC 
PNEUMATIC cee M 
Or HAND POWER «——_ - 
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swe P, RR, JACKSON«Co. Lo. 


AND COALING VESSELS. 


=========—|- SALFORD ROLLING MILLS, MANCHESTER, - 


HEAVY CASTINGS $ Say cwin: EXECUTE 
TO ALL 


R. B. TENNENT, umireD. 

COATBRIDCE, NB. 

KITCHEN’S 
REVERSING RUDDERS. 
Patented in United Kingdom and abroad. 
Su poied to othe Bish Adm 

KITCHEN’S REVERSING RUDDER CO., LTD., 
Royal Liver Buildin, ng, LIVERPOOL. ‘Phone, Bank 4115 


THOMAS SHANKS * °°. 
Johnstone, qooLs: 
Ess 
goat SEE HALF-PAGE 









































ADVERTISEMENT I¥ 
1S8UB OF JUNE 4tu. 





MAKES AND TYPES OF MACHINERY, 













































































o w 
rs eating ft EFFICIENTLY & PROMPTLY AT REASONABLE CHARGES, 
oO 5 = 8 
we (‘| MARSHALL, FLEMING & Co., LTD 
Rogers MeGown & Ca, 4, Liveey Rd, Manchester. | les ay 
DARCUE BROTHERS, LIMITED, MOTHERWELL. 
Pr set ee on! ore to 
RO | | Bis the Admiraity, 
Quethos Linere and Other @pectalities. War Office, &c. 
Blectrie and Hand 
se ft a - 100-Ton Four Motor Blectrle Crane a0 
nee we LONDON orrice- NEWCASTLE-ON-TYNE OFFICE— Wharf Cranes, 
See illustrated advertisement first issue of June. 39, Victoria Stree: 1, @t. Nicholas Buildings. yh 


Seacilinenediw.s 


























HENDERSON & GLASS, 


ae ue 


Clabour-Westbay, Ltd. 


KIRKSTALL, LEEDS. 








BRIGHT BOLTS & 
NUTS, SET SCREWS, 


ENGINEERS’ STUDS, &c. | PLAIN AND CHEQUERED PLATES 


BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 
@eutations and Sectiens em application. Shipment Orders promptly cxsent 
Nervreanondenre Galinitad 








Communications to our South of England 
Sole Agents (who hold stoek)— 


Rapson & Stuttard, 


64, BASINGHALL STREET, 
LONDON, E.C. 2. 
Telephone: Central 2514. 
































st Two aA. High Speed & 
A. BEEBEE, g VERTICAL 
Bolts, Nuts, Studs, &c.|/ | DRILLING & TAPPING ee | 














WEDNESBURY. Rs Diameter of Spindle 2in. 
— ass iN SS fF OC kK 
im fk {== te. i incither ee — <8 SOLE .SELLING AGE 
Siemens-Martinor ei Fo FE) 
ToL Add." Hoops,” ao oan THE AILAs, ENGINEERING CO.. 
Motherwell Plain or mae. * 
tor Cotton Ties, 82. = LEEDS. 


so The Motherwell Iron ss ARB pemaay el 
Pien o: cwiG Steel Co., Ld., Motherwell, x.2. "Phones :—Lusps 20747 & 20748, 








G.WILKINSON & SONS. ard 
KEIGHLEY. 
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The best way to cut large Steel and 
Phosphor Bronze ‘*Gits’’ is to use 
this machine. Others are doing it. 
Why not you ? 





describing machines from 
6in. to 26in. Capacity. 





Write for List A.G. 





Use “‘RAPID”’ Blades in a “‘RAPID’’ Saw 
and cut your cutting costs, 


FAPID “Git” Saw. 


Capacity 12in. by 12in. 


SOLE AGENTS: 
AUSTRALIA & ey ZEALAND—Alfred Herbert, Ltd. 
'—Alfred Herbert, Ltd., Calcu' 


SOLE MAKERS: 
EDWARD G. HERBERT, Ltd., 
Atlas Works, LEVENSHULME, 
MANCHESTER. 


BELGIUM—H. Benedictus, Brussels. 
HOLLAND Wynmalen 8 Fao a Ratt fierdam JAPAN & CHINA cAipel Here Lae Vode 
len ausmann, A—Alfred H: Led. 
ITALY—S. A. Italiano Alfred Herbert, Milan. a & Wilson, ¥ 
NORWAY, SWEDEN & DENMARK—Grew, Blair & Sz 


Co., 
UNION of SOUTH AFRICA—Bartle and Co., Ltd., Johannesburg, Transvaal, S.A; 
















FRANK WICCLESWORTH 422 rp. 


ENGINEERS, SHIPLEY, yonxs. 









JOHN SPENCER & SONS, Lr, 


Newburn Steel Works, NEWCASTLE-ON-TYNE. 


Established 1810. Telograms—NEWBUBN, NEWOASTLE or LONDON, 
London Offiee—s2, VICTORIA ST., WESTMINSTER, S.W. Contractors to the Admiralty, War Office, British, Foreign, & Colenial Rallwayr, &c 


STEEL MANUFACTURERS. 


SLABS, BLOOMS. 
BILLETS & BARS. 
FORGED & 
HYDRAULIC PRESSE! 
CRANKSHAFTS. 
CRANK & STRAIGHT 
AXLES & FORGING 
ROLLED STEEL SH: 
‘& BOILER PLATES u, 
_ te 18. wide. 
‘SM. & CRUCIBLE 
STEEL CASTING: 
” te 30 Tons. 


> TOOL ert. = “SPRINGS ~ BUFFERS. ‘fe rICES. ‘| WASTENEYS-SMITH'S Pau STOCKLESS ANCHOR: > 








JAMES YOUNG & CO., 


BRASSFOUNDERS & FINISHERS. 
Tel: “PLENISHER.’ Phone: tare 
ane 


R (Ne, RI Suippailde a 
s Furnishers. 


22/24, Robertson Street, GLASGOW. 

















dition. Fullest particulars from— 
THE BRITISH COMMERGIAL LORRY & 

ENGINEERING CO., LTD., 

66-68, Bridge Girest MANCHESTER 











CES 
Hs none 
MELDRUM : BESTRUGTORS, 
MELBDRUMG, Limited, 








Ganal Werks, Timperiey, MANCHESTER. 











RAW HIDE GEARS 


Also Metal Gears. 
CEORCE ANCUS & GO., LTD.- 


Neweastile-on-Tyne. 


DESIGNS, a ety TRACINGS 





OWEN & CRISP, ORAUGHTSMEN, 


64. BASINGHALL ST., LONDON, E.C. 2. 


JOHN ROCERSON & C0., LTD., 


ee R.8.0., CO. DURHAM. 


Steel Castings and Stee! Forgin 
Stoekless Anchors, Dredger Buekets, 


Steering Gear, &c. &e. 
ee 
Telegrams : Steelworks, Wolstngham. 














Kenyon’s 
PATENT 


Oil Filter 
Water Separator 


Over 900 ordered by H.M. Govt. 
ALEXANDER KENYON 
& Co., Ltd., 
Victoria Bridge, 
MANCHESTER. 
Engineers’ Stores, Tools 























MECHANS LIMITED, 


Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
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REDUCE YOUR 
COAL BILL. 











“Columbia” Bright Cold 
Drawn Mild Steel Rounds 


Squares, Hexagons, Flats and 
Special Shapes. 





Free’ cutting, uniform throughout and true 
to size. Special case hardening quality. 


Supplied well greased in 5 cwt. cases. 


Tur ned 








“Columbia” and 


Polished Shafting. 


All bars absolutely true to gauge 
and accurately straightened. 








Telegrams: Integral, Holb., London. Telephone: No. 1562 Holborn. 





| COLUMBIA STEEL & ENGINEERING Co., Ltd. 329, High Holbors, London, W.C.1. 




















H, W. WARD & CO., Ld. 


Lionel Street, Birmingham. 


mijn TOOLS. 


Telegrame— Tudor, Birmingham. Tel. No. 7460 Centra) 
fee lv sir and de ritecment la st ard nent week 





AITON Cc L”:DERBY 


MAKERS OF FLANGED ‘PIPES, 
CAST IRON - STEEL - COPPER 


FOR STEAM, WATER &'‘GAS. 
See large advt. alternate weeks. 

















| 





Vulcan Locomotives 


ESTABLISHED i188 
























































































































-pynamié"imporse” | THE VULCAN FOUNDRY, L7o. 
3 i NEWTON-LE-WILLOWS, LANCS. 
Me ee 
a 
ee STEEL F RAMED BUILDINGS. 
. Par one 4 
Jes BALDWR & Os Egan, | Se = 
7 sichacsidet? Rice Mills, 
TheGlenboig Union FireClay Co, "Sheds, Satake 
48, West Regent Se. St., Glasgow. semana Neel 
Where Where others melt Buildings, Bungalows, 
i Etc. Etc. 
Specialties: 
sa Fit | meadgeas, |. 
Fantiuoneintaing SS Stations, 
Inever an te ich ag Stations 
STONE AND Se 
COAL SHER? ng SS ‘(BROWNLIE & MURRAY, LT 
crus LEICESTER ae apes nial PARK, GLASGOW. _ none 











GOODWIN BARSBY&C° 


vale 
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JOHN HETHERINGTON «SONS, 


LONDON OFFICE: MANCHESTER. 


38, Victoria Street, Westminster, $.W. 1. 
Telegrams: ‘‘ Heth,” Manchester. 





Telephone: Vietoria 3190 (2 lines). 
‘Telegrams : ‘‘ Vilvalle,’’ London. 


RAILWAY WHEEL AND AXLE MACHINERY. 


Telephone No.: City 3745, 5 lines. 








3ft. DOUBLE RAILWAY WHEEL LATHE. 














=e [—S=———_ ————S 
c= 





SS i 
if! 


i Steel Pipes . wit . Welded Branches 


HICH PRESSURE STEAM i 


INSTALLATIONS| | 


Hh 
IRON and STEEL BOILER TUBES.|f 
SOLID DRAWN STEEL TUBES.|l| 
HOT WATER TUBES and FITTINGS. ‘ 
LOOSE FLANGE JOINT TUBES. }} 
i 





| 












HYDRAULIC TUBES. 
ASHFORDS’ PATENT TUBE WELL 
STRAINERS. 
STEEL PLATES. \ 

STEEL CASTINGS. 
FITTINGS OF ALL KINDS. 





SPECIAL HIGH PRESSURE STEAM PIPE. 


STEWARTS AND LLOYDS, LtD. rs 


il 41, Oswald Street, GLASGOW. Braad Street Chambers, BIRMINGHAM. io House, Old Breed St., Pence 











—n a es eee ad s = = a 


MES eggs omega = = | 
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THE COIL CLUTCH CO., TD. 


Phoenix Works, 


JOHNSTONE, SCOTLAND. 


Manufacturers he 


COIL FRICTION 
CLUTGHES 


for all. purposes, powers arid 
speeds, including 


a = ————— a 














‘Hauling, Winding, 

' Stamping, Pumping, 
Grinders, 

Compressors, Exhausters, 


ROLLING MILL 
a GEARS, 


ee td 


Motor Cars 


MARINE .REVERSING 


Rif 
sf 





‘ROLLING MILL REVERSING GEAR, Engine 400 h.p. with heavy Fly Wheel, rolling 








BOILER COVERINGS. 
96'/, SAVING. 


Sutcliffe Bros., 


ATLAS Works, GODLEY, 
Nr. MANCHESTER. 
Telephone :—70 Hyde. 


USE PARAFIN 


“And ali Gubetitutes | ANY Petre! Engine 


INSTEAD OF PETROL 


ag 7 C. BINKS, Ltd., ECCLES. 











WATER SOFTENERS. 


AND Fy LTERS 


WILLIAM BOBY & SON, 


SalisburyHouse, LONDON WALL, E.C 








ON ADMIRALTY LIST. 


| JOHN KIRKALDY, LTD, 


~onden Glifice: 

591, Leadenhall Street, LONDON, E.C. 3. 
Werks: Burnt Mill, near Harlew, Essex. 
MAKERS OF 
Evaporating and Distilling Plants q 
Refrigerating & Iee-Making Machinery 

Feed Water Heaters 
Feed Water Filters 
Fresh Water Distillers 
Main Feed Pumps 
Combined Circulating and Alr Pumps 
Auxiliary Surface Condensers, &Ke., &e 


Evaporators 





RUNWAYS 


ULLEY- BLOCKS 








Georg 
Ellis 72 8era1< 


BIRMINGHAM 















CONTRACTORS’ PLANT. _ - 
CRANES. 
PILE DRIVERS. 
Whitakers (Engineers) Limited, 
HORSFORTH. LEEDS. 





ee 





Telephone : Telegrams : 
7263 Central. “Governors,” Glasgow. 


BIGGAR & HENDRY, Ltd., 


Brassfounders & Engineers Factors, 
159; HOWARD STREET, GLASGOW. 
Brass and tror Steam Fittings. 











3 Yy z 

iSTANLEY: 

The Largest Manufacturers of Surveying 

and Drawing Instruments in the World. 
Please send for eur “* K.5” Catalogue. 


W. F. STANLEY & CO., Ltd., 
286, High Holborn, Londoa. W.C. 














DAVIE & HORNE, Enginesrs, 
Johnstone Engine Works: 
Johnmatome, mear Glasgow. 
MAKERS OF 
Condensing Plants, Distilling Plants, Evapera 
tors — Water Heaters and Filters, Pumps 
- 4, HOPE STREET, @Laseow. 





ae SLABS in one heat. 60 % Saving in Power is effected by dima Bearing. 
Similar ingtallations-in use on 40-Ton Armour Plate Mills. a= ti. 





- v 
™ 1 


Vor Eg we Pee See 


eR a Bvaporator, Johaustone. 
: Boo Tihestanted adv’, im teens tth of J une. . 
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FREE TO “The Theory and Practice 
ENGINEERS. of PLATE CLUTCHES.” 


We have lately produced a 
brochure on the attractive pro- 
position of power transmission 
by plate elutches. 

It publishes for the first time 
information of special interest 
to engineers in this the transi- 
tion period. 

It will be sent post free on 
receipt of a request- 


FERODO LTD., 


miralty, London 
Company, and Undergrewnd Electric 
Railways ef London and Paris. 
Depots at Lendon, Bristol, Cardift, 
Coventry, dinbares and elmgow, Liverpool 





| 














HIGH GRADE STEEL CASTINGS. 


NICKEL & NICKEL CHROME STEELS. 





PICKLED, CLOSE ANNEALED STEEL 
SHEETS FOR DEEP STAMPING. 


IMMEDIATE DELIVERIES. 








IMPROVED STEEL CO., LTD., 
GREAT BRIDGE ROLLING MILLS, 


Melti 8 : 
TINSLEY WORKS. SHEFFIELD. STAFFS. oo. egg 























H E NDRY : For agen 


Ly 2204 SINGLE STRAND | oO ene 
BELTING’ Special Drives 


¥i For difficult Drives, even when 
all other kinds of flat belts have failed, 
HENDRYS’ new patent Laminated 
Leather BELTING gives efficient and 
satisfactory service. . . Hendrys’ new 
patent construction so increases the 
flexibility and equality of Driving Grip 
over small pulleys, that ‘slip’ is elimin- 
ated, and a marked economy in trans-. 
mission of power is effected. 

FOR QUARTER TWIST and all Special 
Drives, HENDRY BEL‘ING is a proved 
success. Our experience is freely at 
the service of belt users . . . Booklet, 
samples and price on request... . 


JAMES HENDRY Lia. 
252 Main Street, Bridgeton 
@LaAsGcow 


















































“ ALLIGATOR” 


FLEXIBLE STEEL BELT LACING. 


Nothing needed but a Hammer. . s 





J. B. STONE & CO., LtD., 

135, Finsbury Pavement, 

ane London, E.O. 
522, Seuth Olintos Street, = 
Th, U.S.A. 


Send me free « sample of “ Alli 

Belt Lacing, whieh I agree to test in 
WEG of BMt...) 0S. io ick. o sein cch ony 
POEM a snns 02500 sococbenstore sencarovetns a 


CE Te eee ee ee im 
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MECHANICAL LUBRICATOR 


VALVES, CYLINDERS, 
and AXLE BOXES 


In these days of high-priced oils, Looo- 
motive Engineers by adopting Wake- 
field’s System of Mechanical Lubrica. 
tion for valves and oylinders (2-pint 
per 100 miles) and axle boxes (2-ozs, 
per box per 100 miles) 


Will save half their oil 


and prevent hot boxes and 
valves. 


G. C. WAKEFIELD 
& 60. LTD., 


Wakelield House, Cheapside 
LONDON €E.C 











CLIFTON & WADDELL 


Oldest Established Firm in Scotland of 


METAL SAWINC SPECIALISTS, 


mxGGem=p MACHINE TOOL MAKERS, 


JOHNSTONE, 
ux GLASGOW. 












BAND SAWS, 
CIRCULAR SAWS, 
HOT SAWS, 
DISC SAWS. 


Best and Most Up-to-Date 
Designs. 

















AERO ENGINES 


(CANTON-UNNE SYSTEM.) 





Sole Concessionaires for the British Empire 


The Dudbridge Iron Works, Ltd. 


STROUD, GLOUCESTERSHIRE. 
| “London Office * = 87, Victoria Street, 8. W. 1. 
































CIRCULAR RECTANGULAR GRID 


COILS. COILS. COILS. 





PIPE LINES. 


HYDRAULIC, STEAM, 
AIR, GAS & OIL. 






SUPERHEATERS. 
EXPANSION BENDS. 
TEES AND CROSS PIECES, 

GOOD WORKMANSHIP. 


nar 


Giles, 
YOUR ENQUIRIES 
8OLic! 








Welt j y be OI, VAs 
ae a ee oi A 
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“THE MILLWALL ENCINEERING CO. LIMITED, 











Works’: QUENGALL-RD., MILLWALL, E14 «| -21; PANTON:ST., LONDON, S.W. 1 
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Stop Waste! 


= 


All the time spent on machining and hand 
finishing most small parts is time wasted. 
50 to 80 per cent. of the cost is 

wasted. Because our perfected method of 


DIE CASTING 


will save you all that time and all that 
money while giving you parts siperior 
in accuracy and of guaranteed quality. 


Consult us in confidence. Stop this 
waste. Increase your output and profits. 


is 


THE PATENT DIE-CASTINGS CO., Ltd., 
64, Strode Rd., Willesden Green, London, N.W.10. 


TELEPHONE: 


ena ——_—— 


WILLESDEN 733 





serene on ta vos es 


salen 








Pottier for immediate delivery’ of 


Grub Screws in Whitworth B.S.F. 
Gas Threads, Nicked and pointed, or Square hole 
and hollow end. 





B. H. POTTIER & CO., 


25,7, 9, Brearley Street, 
BIRMINGHAM. 


vdgdigeangdtedie!’ 

























Standard 
light type 
#in. to 3gin. 
delivered 
from 
Stock. 


Ball Thrust Bearings 


in a large variety of types and sizes. 





Send your enquiries for above, also for Bali Journal Bearings, Steel and Phosphor Bronze 
: Balls, Ball Retainers to— 


THE TORMO MFG. CO., LTD., 


67-68, BUNHILL ROW, LONDON, E.C.1. 


Wire ; “ Framinc, Frssquarg, Lonpon.”’ 


Phone: Lonpon Watt 307 6 


Special 
sizes 
supplied 
if required 
a 
quantities. 


























Iron and Steel 


GAS, WATER & STEAM FLANGES 


ALSO WELDING FLANGES. 
- LARGE STOCKS KEPT. 





Gun-metal and Mill, 
Brasswork 

Cof all descriptions,] |] Colliery 

and 
Engineers’ 

— Foundry 
lronmongers. 
Furnishers: | 





Merchants. 











GOUDIE AND WHIT TET, 


85.103, HOWARD-STREET;- —— 








- GLASGOW, 











TH STEELCOMPANYorSCOTLANDI® 
3 ono ue soit proce ss Sig 


wn a spe"* ~~ raer 

<3, ROYAL EXCHAN Kets SQUARE, CLASCOW. 
WORKS if FF ws)’, 

ROYAL EXC} {ANGE SQUARE, | 


a0 


IDE, NEWTON, and RSC OW EEE 
CHAIRN aul ASGOWV ; MIN gine. tan E HE DOr 


MILD STEEL Pilates for Ships, Boiler and Bridge-building, 

— Zed Bars, Tees, and all forms of Sectional Bars 
uired for constructive purposes. — 

CASTIN' S of all kinds and largest sizes for Ship Stems, 
Stern Posts, —— Rudders, &. 

FOBGINGS of eve ription. 

AXLES of highest po Bo io aa requirements of Home and 
Colonial Railways. 

TYRES—Locomotive Carriage and Wagon, to all requirements. 

SPECIAL STEEL Of all kinds used for constructive purposes. 














THE 


REAY GEARWORKS, Lr. 


Specialists in the Manufacture 


RAW HIDE PINIONS 

















Raw Hide Wheels, with Metal Centre and Steel Flanges, 24” diam. 


Machine-Cut and Machine-Moulded Gears of all descriptions & Materials. 
- .GATESHEAD-ON-TYNE. 


$$$ —_____ 
PN RL a 


HENRY WOOD & CO., Ltd. 


SALTNEY, near CHESTER. 


CHAIN AND ANCHOR MANUFACTURERS, 


Works adapted to make up to the LARGEST SIZES. 
LARGE MOORINGS A SPECIALITY. 
BATTLESHIPS’ CABLES & GEAR. 
Forgings, Crane Chain, Chain Slings, and all kinds of 
ANCHORS, MOORING & CABLE GEAR. 


WOOD'S “VIKING” STOCKLESS ANCHOR 


Standing Contractors to the British Admiralty, Trinity House, and Publi Bodies, and 
CONTRACTORS TO ALL FOREIGN GOVERNMENTS. 















































SICHT FEED LUBRIGATORS. 


Sole Makers of Adams Patent Seafleld Mechanical 
Lubricator and Grandison’s Piston Type Lubricator. 








STEAM KETTLES for Canteens, Ships, otc 
| The Steam Cylinder Lubricator Co., Ltd. 


- Gerden Works, Le. Broughton, Maachkeoter. 
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COCHRAN 
BOILERS 


SUITABLE 


FOR 


ALL 
PURPOSES. 


Write for Catalogues. 












LAND, CLASS A. 
MARINE, CLASS B. 
OIL FIRING, WASTE HEAT 


&c. &c, &c. 


COCHRAN & CO., ANNAN, LTD. 


ANNAN, SCOTLAND. _ 


SLOTTING. 
























MELLOY’S PATENT ‘ 4 
STROKE CHANGE. . 3in. to 72in. 
PUSH BUTTONS CONTROLLING :— RHEOSTATIC 
STARTING, BRAKING. 
STOPPING, 
RAM 


SETTING, 


STROKE 
CHANGING 


QUICK POWER 
MOTION 


TO SLIDES. 
TELEGRAMS : TELEPHONE : 
BRITANNIA, MANCHESTER. & 529 CITY. 











DE BERGUE & CO., LTD., 


MANCHESTER. 


+ Pneumatic Riveters 





——_o— 


Gaps up to 9ft. deep 


—~o— 


70 different ira +x 


Sole Selling Agel for the 
United Kingdom: 


Messrs. John Macdonald & den, ld. 
Watt Street, 
MARYHILL, GLASGOW, 


Also at - 
Newcastle, Birmi Manchester, 











4 gat 
a. 





Admiralty 


_Covtractor tractors. 


— = 
ose mat 


CAIRD a RAYNER, 


eee) 
— cy 


& RAYNENR’s 
PATENT 


EVAPORATOR. 


IMPROVED SINGLE-CYLINDER 
DIRECT-ACTING 


BOILER FEED PUMPS. 


COMPLET< 


Fresh Water 
DISTILLING 
INSTALLATIONS 


(ALL SIZES) 
For LAND or MARINE USE. 


FEED WATER HEATERS 
FEED WATER FL Tees 


= CTel.s Va 


CAIRD 








Mngimeoonra, potny ei 


LIMEHOUSE, CONDON: . 








OVER 


300,000 H.P. 


AT WORK, 


FOR STARTING 
GAs & 
OIL ENCINES, 





FRICTION 


ARCHIBALD EDMESTON & SONS, 


CAWDOR ST., PATRICROFT, near MANCHESTER. 


LIMITED. 








Concrete & Brick-making 
eS Machinery, Flour Mills, 
Neen, ‘Textile Machinery, and 
. Mine Gearing 
generally. 


FOR COUPLING 
SHAFT-ENDS. 


PATENT 


CLUTCH. 


Send for Price List and Description. 








For pressures up to 100 on \il 
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Fuller, Horsey & Co.'s Advertisements 
Continued from Page cxviii. 
By Order of the betsy 9 sos: Grand Pier Com- 


uller, Horsey and Co., 


are instructed to BE TENDERS for the PUR- 
CHASE of the 


PIER EXTENSION AND 
LANDING STAGE, 


which was added to the Weston Ene tg the year 1906. 
The extension is 1215ft. in length by 25ft. wide and 
constructed of cast iron screw piles wit h steel tie rods 
and braces, riveted steel or ge ge girders with cast 
iron railings. The landing stage, which is 80ft. by 
26ft., is constructed throughout of pitch pine with 
cast iron grilled flooring and staircases to jetty level. 
The purchaser will be required to remove the whole of 
the extension and landing stage within a period of eix 
months from the date of the acceptance of the Tender. 

Tenders, which must be in the form contained in a 
particulars, should be aaeaan at the Offices of 
Messrs. Fuller, Horsey and Co., 11. Billiter-square, 
London, E.C,, by 4 p.m. on Monday, July 5th, the 
envelope being sealed and marked ‘* Tenders for 
Weston Pier Extension.’’ 

Particulars with plans and sections are in course of 
preparation and, when ready, may be obtained from 
Mr. W. L. Harris, 3, Castle-street, Cardiff, or Messrs. 
ae HORSEY and CO,, 11, Sener See, 
E.C, 3. I 





AT ODAMS’ NITRO-PHOSPHATE AND CHEMICAL 
WORKS, SILVERT: 


CLEARANCE SALE ‘OF SURPLUS PLANT AND 
MAC: wun ERY. 


Mess. 
Futter, Horsey, Sons and Cassell 
will SELL by AUCTION, in Lots, on the 
Eremieos, on THURSDAY, JULY 8th, 1920, at Eleven 
UO ClOCK, 


PLANT & MACHINERY, 


including complete Kent Mill and Carter Mill, Grind- 
ing and Screening Installation, Devil Mill, Morris 
Mill Rubber Band Conveyors, Bucket png age 

* Carter's "’ size 44 Disintegrator,** Baxter’s*’ No 
Stone Breaker, Six Cast Iron Acid Eggs, Putarven, 
Nitre Spraying Plant for Sulphuric Acid Chamber 
Plant, Chemicals and Laboratory Equipment, numer- 
ous Steel_and Wood Tanks, Quadruple Hydraulic 
Pumping Engine and Accumulator, Galloway Boiler 
aft. dia., 30ft. long, Vertical Boiler, 3ft. 6in. dia. 
sft. 6in. high. 

FIFTY 220v. 2-Phase A.C. ELECTRIC 

MOTORS, 
H, .P., no by Westinghouse and 

Fuller; Two ‘SENTINEL’ VERTICAL AIR 
COMPRE SSORS ; Two Horizontal Air Compressors ; 
Two Riveted Steel Air Receivers, 8ft. dia. by 4ft. 
high and 2ft. dia. by 11ft. high; Horizontal Steam 
Engine; 15-ton Weighbridge ; “Two 5-ton Ditto ; 
Fifty Portable and Sack Weighing Machines; Sack 
Printing Machine; Skips, Side Tip Wagons, about 
1500 yards Narrow-gauge way; Two Slide, 
Surfacing and Screw-cutting Lathes; Engineers’ and 
Blacksmiths’ Tools ; fice Furniture; ‘* Under- 
wood Typewriter ;° quantity of General Stores and 
numerous other effects. 

May be viewed and Catalogues had of Messrs. 
FULLER, HORSEY and CO., oe. Auctioneers 
and Valuers 11, Billiter-square E.C. 5897 I 


£3 * 


BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


BOARD OF TRADE, TIMBER SUPPLY 
DEPARTMENT, 
BROMLEY-ROAD DEPOT, CATFORD, 
S.E. 

(adjoining Bellingham Station on the S.E. and C.R.). 


F uller, Horsey aid Co. 


will OFFER for SALE by AUCTION, in Lots, 
on the Premises, on 


TUESDAY, JULY 20th, and following days, 


at Eleven o'clock precisely each day, 
NEW LOGGING PLANT 
AND MACHINERY, 


including a ‘*WATEROUS"* CANADIAN LOG 
BAND SAW MILL, with FIVE HORIZONTAL 
ig! oe. STEAM BOILERS (detailed ‘specification 
of a Waterous Ran ill can be seen at Depot); SIX 
GLASGOW-CANADIAN TYPE BAND SA MILLS. 
by Anderson Foundry Co., Ltd.; ve ey Tron 
Fittings for similar mills; axe and 
** ALLIS-CHALMERS ” American BAND E-SAWS H 
your VERTICAL LOG BAND SAW MACHINES, 
wall and Sons, ae ee SEVEN RACK 
SAW BENCHES, y T. and R. Lees, Ltd., and 
other makers; TWENTY TIMBER EDGING MA- 
CHINES EIGHT LOGGING MACHINES, with 
VERTICAL BOILERS Beatty Derrick Crane 
Fittings ; a Tree-felling Machine ; and other items. 
WOOD-WORKING MACHINERY, 
comprising lLath-making and  Cross-cut Sawing 
Machines, by Sagais; Pendulum Saws; Chain- 
mortising, Boring, Saw-sharpening and other Machines; 
Patternmakers’ Lathe ; immer, &c. 
ENGINEERS’ MACHINE TOOLS. 
An Sin. by 8ft. American SCREW-CUTTING 
4ft. 6in. RADIAL DRILL; _ Sensitive 
Bench and Wall Drills; MILLING, BOLT-SCREW- 
ING and PUNCHING and SHEARING MACHINES ; 
Universal Tool Grinder; Power Hack Saw ; Emery 
Grinders ; Power Hammer, &c. 
ELECTRIC POWER PLANT. 
Verity’s 99 K.W. Petrol-Electric GRAERATING 
SET, 220 volt, Twelve 200-volt A.C. and 
Motors from 5 to 20 H.P., and Hight 10 K. Ww. 735: 
volt Generators. 


MISCELLANEOUS PLANT. 
THREE Montreal 38ft. gauge LOCOMOTIVES ; 


TWO Ruston-Proctor TRACTION ENGINES; . a 
tTROL TRACTOR ; 


ae 1 to 50 














re Cable; 
VELLERS ; thon and Wood Boundry 
Ladles = ‘Moulders’ Tools : Loam Mill : 


Tanks, &c, 
LARGE ASSORTMENT OF 


NEW TOOLS AND GENERAL STORES, 
Capprieing show. 600 SOLID and INSERTED- TOOTH 
oR AWS, _— 10in. to 72in. diam.; 40 
AND ‘Saws pits ° 10in, wide; a MILLION 
TOOTH SAW BI Band Saw Swages; Hand 
Cross-cut, Bucking, Felling and other Saws ; ; Hooks 
— Shack kles ; Peaveys and Cant Hooks; Felling 
and Broad Axes; Pickeroons, Shovels, Shafts and 
caets Portable a Anvils, Swage 
Blocks ; dstones, Grindi Wheels ENGI- 
TARRIERS 5 and CARPENTERS’ 
. 80 SETS STOCKS and DIES, various ; 
Taps, Reamers, Twist pails, Dividers, Calli 
Boris Bits, Speers, Bottle J: in 


Boxes ; 
"Galvanised 


pers, 


, Gunme ectors, Si 
Oil Cups, Cocks and Valves, Asbestos, Graphite and 
Rubber Sheet , terns ; 
DOZEN FILES and RAS "to > 


Sidieaeds in next column. 


» and 
ht-fecd Lubricators, | 





Fuller, Horsey & Co.’s Advertisements 


Continued from previous column. 


Nuts, Washers, Rivets, Dog Spikes, Nails, Screws 
and General Ironmongery ; CONVEYOR. and other 
CHAIN, poy BHA TING a odin sT 

WOOD SPLIT PULLEYS, ad 
Hangers, 26,000ft. BaLaTh wn dR 
ING; Rubber Hose, - Galvanised Wire, ‘Tarred elt 
and Paper, Resin, 
and String, Stoves a d hee 
Machine Parts Castings, UBBER 
LISH OAK in baulk ‘and plank, 
Bricks and Material, various. 


NEW ELECTRICAL FITTINGS. 
Voltmeters, Ammeters, Telephones, Switches, Fuses, 
Insulators, Dieisibeting Boards, Lamp. Accessories, 
large stock of V.IL.R.. TWIN and SINGLE ELECTRIC 
CABLE, Lighting wae ha Wire, 30,000 OSRAM 
LAMPS, and other effects. . 


NEW SERVICE CLOTHING. 

300 Woollen CARDIGAN JACKETS, 1750 Drill and 
Corduroy TROUSERS, -170- Overall Jackets, - 1750 
Khaki SHIRTS, 10,000 (Canadian Shape) HATS, 
1070 Dozen Pairs Woollen GLOVES and MITTS, 
6600 Pairs Leather Hedging Gloves, OILSKINS, con- 
sisting of 2200 Jackets, 2500 pairs Trousers and 3000 
Caps, quantity Boots and Clogs; 
Clothing and Equipment and General 
BLANKETS ; also an assortment of Harness. 

May be viewed on production of Catalogue (2s. 6d. 

each), to be obtained (when ready) of Messrs. FULLER, 


useful Timber, 


Second hand 
Service 





HORSEY and Mechanical en meers and 
Valuers, 11, Billiter’ square, E.C. 3 898 I 
At the Engineering Works of Messrs. LYON and 
-WRENCH, 
VICTORIA-ROAD, WILLESDEN JUNC- 
TION, N.W. 
Messrs. 
Fuller, Horsey and Co. 
will SELL by AUCTION, in Lots, on the 
Premises, on 


TUESDAY, JULY 27th, and following days, 


at Eleven o’clock each day, 
HIGH-CLASS MACHINE 
TOOLS, 


including FIV No. HERBERT'S AUTO. 
CAPSTAN LATHES: with’ bar and chucking equip- 


men at 

A No. 9 and a No, 3 HERBERT’S COMBINATION 
TURRET LATHE. 

EIGHTEEN CAPSTAN LATHES, various, by 
Warner and Swasey, Pratt -_ Whitney, Bradbury, 


Wards, and Garvin, from tin. 3in. to 2in. by 6in. 
TWENTY-SEVEN SLiDE * SURFA CING and 
SCREW CUTTING L ATHES. from 4in. to Qin. 


centres and meee 3ft. to aoe. jones by 7 Tool 
Works, Bradford, Seneca Falls. Barnes, & 
THIRTY- THREE HAND and BENC u° L ATHES, 


various. 
FOUR No. 1% CINCINNATI UNIVERSAL and 
PLAIN MILLING MACHINES. 
TWO No. 00 STEPTOE MILLING MACHINES. 
SEVEN "PLAIN ogg “ Bs ey ay by Garvin, 
Herberts, Wards, Loew 
A No. 3 BECKER VERTIONL MLA ING MACHINE. 
TWO GEAR CUTTING MACHINES, by Schuckert and 


WEBSTER pad BENNETT 18in. DUPLEX 
VERTICAL BORING 
A KEARNS HORIZONTAL BORING MACHINE, 
—— 5ft. table. 
8ft. RADIAL DRILLING and — aed 
MACHINE, by pre, American Tool Works Compan 
Multi ~— bog spindle VERTICAL 


SHINES 
FOUR VERTICAL AUTO. “TAPPING MACHINES. 
A REDMAN PLANING MACHINE, 6ft. by 2ft. by 


2ft. 

A 10in. by 24in. CHURCHILL UNIVERSAL TOOL 
GRINDER, 

‘ 10in, by 36in. PLAIN DITTO, by same makers 

No. 2 Brown eas Sharpe's Pattern SURFACE 

GRINDING MACHIN 

A No. 1 Le Blond TOOL and CUTTER GRINDER 

Two 4G lobe’’ and Eight Tool and Cutter 
Grinders, various 

A l4in. HENDEY SHAPING MACHINE, and 
Two Bench Ditt 

A 6in. ARCHDALE SLOTTING MACHINE, ‘and a 
om. Ditto by Clarke's echion Tool Co, 
OUR HACK 5 


AW MA ES. 
A a ton POWER PRESS. by_Rhodes and Co 
0 Bliss INCLINABLE POWER PRESS. 


FOURTEEN POWER and HAND PRESSES 
An Engraving Machine, by Taylor, Taylor and 


ety 
TW Tinmen’s GUILLOTINE SHEARS, and 
Nine Rolling. Folding and Bending Machines. 


WOOD-WORKING MACHINERY, 
comprising Wadkin’s General Joiner, Disc Sand- 
papering Machine, Chain and Hand Mortising 
Machines, Two Circular Saw Benches, and a Band 
Saw Machine. 

Also a large assortment of 


ENGINEERS’ STORES AND 
TOOLS. 
15 Tons Brass Rods and Bars, 


20 cwt. Avery 
Portable Weighing Machine, Office Furniture pf 
— “8 omy 


SMALL 


be viewed, and Catalogues had of Messrs. 
FUL ‘LER, HORSEY and CO., Mechanical Auctioneers 
and Valuers, 11, Billiter square, E.C. 3 99 1 


20TH TO 22nv JULY, 1920. 
STRETHAM, ISLE OF ELY 
(4 miles from Ely and 12 miles from Cambridge). 


IMPORTANT SALE OF 


STEAM CULTIVATING 
TACKLE, 


THRESHING. TACKLE, 


and AGRICULTURAL’ ENGINEER’S STOCK IN- 
TRADE and EFFECTS, which Messrs 


Cyril Watts and Wright. and 

SCRUBY_ (jointy concerned_on this occasion) 
have_received roman ee from Messrs. Wesley and 
so, Ltd., who are going out of business, to SELL by 

AUCTION o om TU TESDAY, JULY 20th, 1920, and ewO 
FOLLOWIN DAYS, P at 
10 30 o ahd on each da: 

Catalogres may be obtained of the AUCTIONEERS, 
St. Ives, Hunts, and Post Office-terrace, brid; i. 











ABERTILLERY, MON, 
TO ENGINEERS, ba its AND OTHERS. 


eee & ; Alexander, FALL, 

bom aoe es to pian by AUCTION, at 

. D HOTEL, taht ft BAR. * oo 
0 o’cl 

afternoon, the FREEHOLD and tone LEASEHOLD 


WARWILL FOUNDRY & 
ENGINEERING WORKS, 


Together with 
the Mh ant LOOSE gens and ENGINEER- 
G PLA BUILDINGS GOODWILL, SIDINGS. 
ay &e., - rr GOING CONCERN, Established 1874. 
Also an improved Ground Rent of £32 per annum 
ae = the Patent Rights in the Warwill Sucticn Gas 


. The works are situate within five minutes’ walk 
from the Abertillery Station and have good siding 
ggg to the Cwmtiliery Branch of the G.W. 


Railw: i 
‘Further particulars can be cbtained from A. H 
Esq., Solicitor, Ccmmercial- street, Aber- 


tilery, ‘or from the AUCTIONEERS, 5, High-street, 
Cardiff. 6875_3 





AUOTTONS 
Eadon & Lockwood’s Advertisement 


0. BB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD: 
(PLANT AND MACHINERY SECTION), 


FOUR DAYS’ SALE OF » «| 
VALUABLE PLANT AND 
MACHINERY, 


At the NATIONAL ORDNANCE FACTORY 
(No. 2), HUNSLET, LEEDS, 


On TUESDAY, WEDNESDAY, THURS- 
DAY, and FRIDAY, 137u, 147u, 157H, and 





l6érn JULY, 
At Eleven a.m daily, 
‘omprising :— 
LATHES, 
SEVEN i0tin. centres 8. and S., 10ft. beds, by 
Milwaukee. 


THREE 13in. centres 8.8. and 8.C. on 10ft. beds, by 
Pittsburg. 
ONE 9¢in. centres 8.8. and S.C. on 8ft. beds, by 
Le Blond, 
SEX isin, yaontees BA. and 8.C. on 14ft beds, by J. 
~ and § 
URTEEN. 12in. onion = and 8.C. on 15ft. 
in by Dean, Smith and G 
TWELVE 12in, centres 8. s. “and S.C. on 15ft. beds, 
by Tangye 
ONE izin. Lae grins 8.8. and 8.C. on 34ft. bed, by 
bed, by 


Dean, Smith and 

NE . centre S.S. and S.C. on 12ft. 

and §.C. on 17ft. bed, by 

12in. centres 8.8. and 8.C, on 16ft. beds, by 

. centres 8.8, and S.C. on 8ft. bed, by 
FORTY. THREE 15in. centres 8. and 8S. on 14ft. 
beds, by J. Lang and Sons. 

TWRLVE 16in. centres S. and S. on 15ft. beds, with 
extension beds, 14ft. long, by Gidden and Lewis. 

FIFTY-FIVE 12in, centres 8, and 8. on 14ft. 6in. 
beds, by J. Stirk and Son. 

TWELVE 15in. centres 8. eet 8S. on 26ft. beds, by 
J. Stirk and Son. 

FIVE i8in. centres 8. and S. on 24ft. beds, by 


Blackstone. 
WO No. 4 C. TAN LATHES, by A. Herbert 
TWENTY 124 a BORING_on 27ft. bed, by 


RIFLING MACHINES on 25ft. 
beds, by Kendall and Gent. 


. centre 8.58. 


wi ad . 18in. centres DITTO, on 42ft. beds, by 
almsley 
F OUR “16in. govtes DITTO on 33ft. beds, by 


— and Platt, 
TWO 18in centre DITTO on 42ft. beds, by Arm- 
strong ond Whitworth. 

FOUR 18in. centre DITTO on 42ft. beds, by Haigh. 

SIX 22in. ry oy WIRE WLNDING on 24ft. beds, 
by J. stirk and S: 

And other LATHES by Dempster Moore, Parkinson, 
Swift, Bridgeford and Co., Smith and Coventry, 
Selson, and Birmingham. 

TEN 13in. centre LAPPING MACHINES on 25ft. 
beds, by J. Stirk and Son. 

Witte oO ee centre DITTO on 40ft. beds, by T. 


TARGk NUMBER of 3 and 4-Jaw INDEPENDENT 
CHUCKS, from 24in. to 8in, diam. 


PLANING MACHINES. 


TWO 16ft. by 5ft. by 5ft., by J. Buckton and Son. 
TEN 16ft. by 5ft. by 5ft., by J. Stirk and Son. 

TWO 10ft. by 3ft. by 3ft., by J. Buckton and Son. 
aa 10ft. by 2ft. 6in. by 2ft. 6in., by J. Whiteley 


a 
ONE 14ft. by 4ft. by 4ft., by G. Butl 

ONE 12ft..by 4ft. by 4ft., by Smith 4 Coventry. 
ONE 8ft. by 2ft. 6in. by 3ft., by J. Buckton and 


on. 
ONE 6ft. 6in, by 2¢t. 6in. by 2ft. 6in., by Green- 
wood and Batley. 

FOUR SHAPING MACHINES, 30in. and 24in. and 
16in strokes, by Selson. 

THREE VERTICAL MILLING MACHINES, 40in. 


eery type), 24in. and 12in, circular tabies, by 


ONE gt mses MILLING MACHINE, 48in. by 
Stin. seus by Parkinson. 
E UN. IVERSAL MILLING MACHINE, 46in. by 
oa. oa by Cincinna . 
E UNIVERSAL MILLING MACHINE, 42in. by 
sie table, by Kempsmith. 
ONE PLAIN MILLING MACHINE, 60in. by 16in. 
table, by Becker. 
ON. MILLING MACHINE, 42in. by 12in. 
table, by A. Herbert. 
ONE PLAIN MILLING MACHINE, 20in. by 4in. 


table, by Fox. 

ONE PLAIN MILLING MACHINE, 78in. by 14in 
table, by J. Buckton and Son 

ONE SPUR and WORM WHEEL GEAR CUTTING 
MACHINE, 22in. circular table, by ae eit 

ONE 18in. stroke GEARED ae G MACHINE, 


ONE 10in. stroke GEARED BLOTTING MACHINE, 
2oin circular table, by Hudson and Jackson. 
TWO Central Thrust Ee. 6in. RADIAL DRILLING 
MACHINES, by Asqu 
we neal B aft. 6in. MADIAL DRILLING MACHINES, 
ONE Sft. 6in. RADIAL DRILLING MACHINE, by 
uir 
F ONE att. 6in. RADIAL DRILLING MACHINE, by 
rehdale 
ONE 4ft. RADIAL DRILLING MACHINE, by 
Greenwood and Batley. 
PILLAR DRILLING MACHINE, by Firbank and 
ENSITIVE ee MACHINES, by 
Pollard and Layland Peas Slifford 
TWO No. 2 OSCILLATING CUP WHEEL GRIND- 


Jones and Shipman. 
SIX 8. 


ING MACHINES, by Lumsden 
SIX PLAIN GRINDING MACHINES, by Lumeden 
TWO UNIVERSAL GRINDERS, “ee Gin. b odin, 


tables and 4ft. Sin. by Qin. tables, by Landis 
Brown and Sharpe. 

ONE UNIVERSAL GRINDER, by Nort6n. 

ONE TWIST DRILL. GRINDER, by Washburn and 


ONE SURFACE GRINDER, by the American Tool 


ONE PLAIN CUTTER Stier Hy! oe 

ONE DOUBLE DISC GRINDER, Selso: 

TWO ne bh ne ~ wera Sto Bein. by Eeaps 
and Co. and Chadw 

THREE f HACE Baw MACHINES, by Churchill and 


Selson. 

ONE Nearly New HORIZONTAL BORING DRELE. 
ING and sah eae MACHINE, by Dickinso: 

‘ONE BAND MACHINE, by gor ona Lund. 
“ ONE PUNCHING and SHEARING MACHINE, by 


PR 2 ye -Ton Pressure HYDRAULIC PRESSES, by 
orn 
ONE HYDRAULIC STRAIGHTENING PRESS, by 


Stewart. 
HY ULIC ACCUMULATOR, 12in. ram, 15ft. 
stroke, casing 10ft. diam., to 1500 Ib. aaekiog ressure 
SET of 3 THROW ‘HYDRAULIC P "s i 


8 9-16in. diam., 12in. stroke, 60 revs., by Barc 
TWO AIR PRESSURE “ACME BLOWERS. "by, 


Thwaites. 
SEVEN BOTARY Be ag PUMPS. 
“FIFTY-SEVEN 10-Cwt. HAND TRAVELLING 
CRANES, 12-16ft. Pn an b 
SIX 15-Cwt. HAND 


Vaughan 
VELLING CRANES, 
16-22ft. opens. by: Vaughan. 
T. EN 0-Cwt. FAM TRAVELLING 
So 24-35ft. spans, by Vaughan 
FEET of 8in. by - STEEL ROLLED 
J OISTS for Crane Tracks. 
THREE 15-Cwt. WALL GIB CRANES, by Morris. 
TWO 20- LECTRIC LIF’ 
FIVE 2- — ” ELBOTRIO TRAVELLING CRANES, 
S3ft. SR by Morris and Isles. 
. ELECTRIC AUTOMATIC TRUCKS, 
by Edison. 


Continued in next column. 





AUCTIONS. 


Eadon & Lockwood's Advertisement 


Continued from previous column. 


ONE 40-Cwt. ELECTRIC AUTOMATIC TRACTOR, 
by Lancing, and Generating Set. 


201 ELECT REG : MOTORS. 
B.H.P. A.C, G.E.C. 

LWELVE 60" B.a1 P." Pe by J. Holmes and Co. 
nite B.HLP. A.C., by J. Holmes 
RTE SEVEN 12 B.H.P. D.C., by the Lanca- 

Dy: Co. and Phenix 
Mie vgk -FIVE 10 B.H.P. A.C., by J. Holmes 
SIXTEEN 5 B.H.P., by Phenix Company, Brad- 


rd. 
x TY-SEVEN 8 B.H-P. A C., by the G.E.C. 
THREE 2 B.H.P, A.C., by the British Westing- 


SEVEN 1} B.H.P. A.C., by Phenix Co. 
. Starters for same. ‘ 
* 20° en ety Size CABLE from 3-bore 
3300 FEET of 8tin., 3in., and 24in. MILD STEEL 
TURNED D SHAFTING * by Croft and Co, 
-108 PAIRS of FLANGED D COUPL INGS. 
270 SWIVEL RING OIL BEARING PLUMMER 
230 Cr. eae yp 
Hepplethwaite, = Gripoly. 
€-Cwt. PNEUMATIC HAMMER, ‘by Massey. 
WOODWORKING MACHINERY. 








TURNIN 
and QUANTITY DRY TIMBER, PATTERNS, &c. 
a” QUANTITY of W.I. and HYDRAULIC 


IN 
On view Thursday, Friday, Saturday, 
and Monday, aly. sale 7th. 8th, 9th, 10th, and 12th, from 
Ten to Five o 
Catalogues, 2 AO on application to the Auc 
tioneers, 


Kaden and Lockwood, 
James’ -street, Sheffield. 


8t. 
—- by. catalogue only. 
* Weeden, Sheffield. ** Telephone, Central 
ther Government 


OTE.—For pervenlon._. of o 
property for sale, see ‘‘ SURPLUS,” price 3d. at al 
bookstalls, or by quarterly naaaripthes of 28. post 
free in the Tnited Kingdom, payable in advance to 
the Director of Publicity, a of — 
Whitehall-place, London, 8.W. 562 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


HIGHLY IMPORTANT SALE OF 


MACHINE TOOLS, 
MACHINERY & PLANT, 


AT ROYAL NAVAL AMMUNITION FAC- 
TORY (late Argyll Works), 
ALEXANDRIA, DUMBARTONSHIRE, 
ON TUESDAY, WEDNESDAY, 
THURSDAY AND FRIDAY, 


6th, 7th, 8th and 9th JULY, 
At 11 a.m. each day. 
Comprising :— 


28 ELECTRIC wescns _- 250 to 40 B.H.P. 
aa 440 volts, 3-phase, 25 Cycles. 

SIX ELECTRIC oa Sons ‘trom 60 to 3 B.H.P 
D.C., 220 volts and 500 volts. 

438 SELF- ACTING. °SURFACING, SLIDIN 
SCREW-CUTTING and other LATHES, from bia. 
to 14in. centres 

80. Aill-gear Single-pulley — 8.A., 3.8. and §.C. 

THES. 9in. to 12in. cen 

Pet gpery CHU ING MACHINES 

5 Bro Sharpe and other GEAR CUTTERS. 

SIX Bullard VERTICAL BORING and TURNING 

40 Warner and Swasey HOLLOW HEXAGON 
TURRET LA bs 

14 New Britain 4, 5 and 6-Spindle AUTOMATIC 

W MACHINES. 


19 Foster SIX-TOOL TURRET LATHES. 
uient a and Jvhnston and other TURRET 


Cleveland and other AUTOMATIC SCREW MA- 

HORIZONTAL, VERTICAL and LINCOLN TYPE 
= G@ MACHINES. 

VERTICAL DRILLING MACHINES. SENSI- 
TIVE DRILLING MACHINES. 

Brown and Sharpe UNIVERSAL GRINDERS. 
Heald Cylinder Grinders, Surface and_ Internal 
Grinders, Universal and other Grinders, Horizontal 
Drilling and Boring Machines, Cutting-off Machines, 
Electric Hardening Furnace Gas Fuinaces, Pressure 


Blowers, Power Press, Belt-driven Air Compressors, 
Belt-driven Pumps, Centrifugal Oil Separators, Elec 


























tric Moter-driven ow Hydraulic Pumps, 
Hydraulic Accumulators, 15in. and 15din. dia. rams, 
500 w.p., Hydraulic —" up to 500 tons, 


Piping and Fitt 
LARGE QUANTITY of ohin. “to 3hin. dia. SHAFT- 
ING and FITTINGS, Wrought Iron Solid and other 
Pulleys, Wrought Iron Tanks, Bogies and Trucks, 
Wood Benches, Sorwabis Vice Benches. Surface Tables 
and Plates, ~~ and Machine Vices, Twist em 
Fluted Chucks, Milling Cutters, High-speed 
Lathe and Machine Toois, pow: av 80-ton 
Tensile Metal Testing Machine, by 

Catalogues to be had from the  UOTIONEERS— 


_J ames Laird and Son,’ 
70, Bath-street, Glasgow ; 


Thos 4H Hill and Co., 


bertson-street, Glasgow. 
NOTE. ote Meokine ‘cols, Machinery Plant and 
Utensils, comprising ‘gery Machine 


and 


Shop, 
Factory. Blacksmith’s Shop, Joiner’s Shop, Power- 
— Plating Shop, Tinsmiths’ Shop, Ironfoundry, 
ping=House, &c. &c., will be Sold by Public 
Senien towards the end of August. Dates and 
Particulars of Sale will be duly advertised. 
NOTE.—For particulars of other Government Pro- 
perty for Sale. * SURPLUS,” price 3d. at all 
bookstalls, or ee quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of - Publicity, Ministry of 


ae Oa 
Whitehall-place, London, 8.W. 1. 5537 





FACTORY SITES. 
RUGBY, WARWICKSHIRE. 


Bilton Place Estate, near Rugby, adjoining L. and 
N.W.R., ge ug to 182 ACRES. with residence. 


farm, ‘&e., — most valuable sites for the 
erection ~y factories, houses, &c. 
ames Sty les and Whitlock 


will SELL y, PROPERTY by AUCTION in 
four, con t | at. the MART, BANK STREET, 
RUGBY. = DAY, JULY sth, at 3 p.m. 
ae lars, plans, and conditions of sale 
icknesse and Hull, Solicitors, 5, 
Tittie College-strect. Westminster, S.W.1, or to the 
AUCTIONEERS, Bank-street, Rugby, and 44, St. 
James’s-place, London. 8.W: 1. 5698 


Continued on next page 
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G. R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


IMPORTANT SALE OF _ 
ENGINEERS’ MACHINE 
TOOLS, PLANT & MACHIN- 
ERY, ELECTRICAL 
EQUIPMENT, RAILWAY 


PLANT & STORES, 


At the C.S.D. DEPOT 1605, NEWBURY, 
BERKS, Adjacent to the G.W. R. Station, 


Fr on 
TUESDAY, 29th JUNE, and TWO FOL- 


LOWING DAYS, 
at 11 a.m. daily. 
comprising :— 
MACHINE TOOLS. 
eB, | Lathes, 8.A., 8.8., 
y leading ye 


7-Ton Derri H 
and Milling Machines ; Log Frame Saw. 
AGRICULTURAL MACHINERY. 
Ten Hydraulic Testing Machi by A 
Whitworth and East Ferry Co.; 800 Sets Chaser Dies ; 
Eenching and Shearing Machine; 25 Oil and Steam 
nes 
GENERAL PLANT AND MACHINERY. 
Warehouse Trucks ; 
Straight Eanways ; 
Hydraulic Accumulator, 1500 Ib. pressure ; 
Motors, 50 H.P to 1H.P.; 15 Saw Benches. 
RAILWAY PLANT. 
Ten Locomotives (nine 2ft. gauge. one 2ft. 6in. 
poe and (from 12 Ib. to 55 Ib.) ; 
000 Wood ag ny and Platform Bogies ; 
team Navvy n - Proctor. 
ELECTRICAL STORES AND MATERIALS 
200 Miles Cable and Wire; Telephone and Tele- 
graph Appliances; 8000 Lamp Bulbs; ,Dynamometer 
for testing 800-1200 B.H.P. 
CANTEEN EQUIPMENT AND FURNI- 
TURE. 
On view 22nd to 25th June. Admission by cata- 
logue, price 1s., which may be had of the Auctioneers. 


[reweatt, Watson and Barton, 


Newbury. 
ticulars of other Government Pro- 
see “‘ SURPLUS,” price Fy at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Publicity, + iageed of Munitions, 
Whitehall-place, London, 8.W. 1 5771 1 








62-64, WEAMAN-STREET, 
BIRMINGHAM. 


BY DIRECTION OF Messrs. VICKERS LTD. 


IMPORTANT CLEAR-OUT SALE OF 
VALUABLE 


MACHINERY & PLANT, 


including 
ery Massive Horizontal © Geared POWER PRESS, 
with S theetheow crankshaft, 18in. dia., by Green- 
wood and Batley. 

2 Heavy Vertical Geared POWER DRAWING 
PRESSES, with double rack-driven rams, by John 
Hands and Sons. 

mi A DITTO (Two No. 2 and One No. 4), by 

3 6¢in. CAPSTAN LATHES. by H. W. Ward. 
mS os Hollow Spindle Double-head LATHE, by 


11 “Hollow Spindle CUTTING-OFF and other 
THES 


LA 
4 THREAD MILLERS. 
2 DROP STAMPS 
Belt-driven Horizontal HEADING MACHINE, by 


Archdale. 

2 KOTARY ANNEALING FURNACES. 

Powerful Horizontal DRAWING MACHINE, by 
Taylor and Challen 

Long Lines of SHAFTING, 4in. dia. and smaller. 
-_ pulleys and fittings. 

2 Pairs Large Iron-cased MUFFLES. 

end 5 and Power LIFTS. 

Lead-lined rine “Wood PICKLE BOSHES and VATS. 

Quantity Drawing Tools, Vices, Wood Benching, 
and Miscellaneous Effects. 


awards, Son and Bigwood 
will SELL by AccmOs, on the P Es, 
as above, on \ a » JULY ist, 1920, at Eleven 
o’clock prom: 
On view S previous to Sale from 10 a.m. till 


4 D.m. 

Catalogues may be had of the SRUTONEEES. 158, 
Edmund-street, Birmingham, 94, High-street, 
Bromsgrove. 





SECOND PORTION OF SALE. 
CHESTON-ROAD, ASTON, 
BIRMINGHAM. 
BY DIRECTION OF THE ELECTRIC AND ~ 
ORDNANCE ACCESSORIES CO. LTD. 


IMPORTANT SALE OF SURPLUS 


MACHINE TOOLS, SMALL 
TOOLS, &c., 


HES. 
E RADIAL DRILL. 

22 D G MACHINES. 1 to 4-spindle. 
HEAVY TANGYE FACE MILLING MACHINE 
with motor. 

. other MILLING MACHINES. 

'LANO- MACHINE, by H. W. Ward, 
to et. 7ft. by 4ft. 6in., wie motor. 
DISC {IND 


T 
and Filter 
SLOTTED TESTING TABLES. 
About 20,000 Feet of LEATHER BELTING, varying 
lin. to 8in. wide. 
25 Sets of COMPUTING SCALES and BALANCES. 
2 Platform Weighing Machines, by Avery. 
Large a of Carborundum and Alundum 
GRINDING WHE 
About 30,000 NEW TWIST DRILLS, fiom No. 1 to 
2in.; quantity of Steel Limit Gauges, Ground Man- 
driis, Milling Cutters, jaws, Reamers, Lathe 
Machine and Hand Taps, 2 COVENTRY DIE 
HEADS, fin. and 2in., and Standard 
Chasers, and general Small Tools and Utensils. 


Edwards, Son and Bigwood 
will SELL by ge on_the 
as above, on TUESDA and WEDNESDAY, JUNE 
20th and 30tb, 1920, A Eleven’ o’clock 
Prompt each day. 
On view on monday, June 28 
be had of the AU! 


from 10 till 4. 
ONEERS, 158, 
High-street, 


Catalogues 
Edmund stre steeeke " eaaiein and 94, 


MINISTRY OF MUNITIONS. 


BY Fy OF = DISPOSAL BOARD 
PLANT AND MACHINERY SECTION). 


IMPORTANT TWO DAYS’ SALE OF 


MACHINE TOOLS, 
PLANT, & ELECTRICAL 
EQUIPMENT, 
AT THE ROYAL NAVAL GUN FACTORY, 
WESTHOUGHTON, LANCASHIRE, 
ON WEDNESDAY AND THURSDAY, 


JULY 21st and 22nd, 
Commencing at Tire ie Noon each day prompt, 


ne! _— 
83 LATHES, 8.8. and oe Wire Coiling, Boring, 
and —— $'5-8in. centres up to 24in. centres, by 


lead 
CHINES, Vertical, 8 


3 PORTABLE. “ Duntley *” ELECTRIC DRILLING 
MACHINES, tip. and #in. Ta by the Con- 


solidated Pneumatic Tool Co., 
9 DRILLING MACHINES, Horizontal, Vertical. 
paaeee. Drilling and Tapping a Rifle Barrels by 
Holroyd and Co. and o 
HA PIN ING. MACHINES. Sin. and 12in. stroke. 
9 SLOTTING MACHINES, 20in. to 24in. stroke, by 
Hulse and Co. and others. 
i a MACHINES, to admit from 2ft. 6in, 


13 GRINDING By ag Universal, Surface, 
Plain, External, om, ee J. Holroyd and Co. 
and GC, Churehili — Co., 

12 HACK SAWING G MACHINES, various, by E. G. 
— Lia. and others. 
eser G MACHINES for Sin., 4in., 6in., and 


naval guns 
16 Single-ended Gua Finish porme MACHINES. 
3 Double-ended Gun a os ye Te 
‘ GUN BORING 


MACHINE 
2 Horizontal 2-Spindle Seow BORING 4 MACHINES 


for Rifle Is. 

2 RIFLE BARREL REAMING MACHINES. “* 

2 RIFLE RREL RIFLING MACHINES. 7 ~ 

4 LAPPING MACHINES for 4in. and 6in. bore 
Guns and Rifle Barrels. 

3 BREECH SCREWING ATTACHMENTS 
Thread Cutting. 

10 — with Stones from 30in. by 4in. 
up to 60in. by 10in., by Alldays and Onions and 


others. 

2 BLOWING FANS, by. Alldays and Onions. 

i* Eureka * METAL JIG SAWIN@ MACHINE, by 

Thomson and Co., U.S.A 

1 BAND SAWING MACHINE, No. 38 Sagar 
PLANING MACHINE for Webttwerkine. “No. 7 
2 BROACHING MACHINES, by Lapointe and Co., 
4 REVOLVING STAYS for Planing Naval Gun 


ackets. 
2 GEARED CRANE LADLES, 20 cwt. and 40 cwt. 
100 BORING BARS from 2in. up to 6in. diameter, 
various lengths. 
6 TONS CAST IRON WALL BRACKETS and 


HANG 
1 5-TON Electrically Driven FORGE CRANE, 
working radius 5ft. Sin. to i, height of lift 12ft., 
by Thwaites Bros., Ltd., B: 
2 7in. High Lift Electrically Driven CENTRIFUGA 
—— =f deliver 450 gallons per min., by Worth, 
3 tin. Low Lift Electrically Driven CENTRIFUGAL 
aw ~ Worthington, L 
Type i a GAS COMPRESSOR, by 
allaays a Onions, Ltd. 
2 CENTRIFUGAL OIL SEPARATORS, by Man- 
love and Alliot: 
Y MAGNETIC SEPARATOR, by Phillips, Ltd. 
i et and MILL by Phillips, Ltd. 
000-TON HYDRAULIC STRAIG 


for 


HTENING 
PILES, ~eoaplete with Pumps, by Davy Bros. Ltd. 
Electrically Driven STAMPING PLANT, con- 
of Ba! ies of Drop Stamps, 5 Oil-fired 
Furnaces. 


Furnaces, 5 Coke- - ot A 


Pumps, 2 rage 
Tanks and No. 6 ng Press with the follow- 
rter, 15 H.P. 


ts, 
mneys, 25 N.P. Vertical Boiler 
ay 


=. Flues and 2 Chimne 
and Motor-driven Air Fan, by the Dowson and 
~ Tent &. Ltd 


PLANT, consist of 2 Cupolas, 
** Roots ’’ Motor-driven Blower, ng Platform, 
and Jib Swing Crane and Fittings, by Jas. Evans 


¥ K.W. ROTARY CONVERTER SET. om, 
sisting of Rotary Converter and _ Transformer 
— and_ D.C. y ult. Panel and Fittings, or ‘ike 


cashire Electric 

1 GAS bt ~~ SEMLMUPFLE FURNACE, No. 
vie No. 4 Rotary Pressure Blower, by C. Cnaeniti 
ani 


OIL-FIRED REVERBERATORY | 1 TYPE FUR- 
LECTRIC MOTORS, + H.P. to 25 H.P., 
rence Scott, and others. 








Admission by catalogue only, price 1s. each. 
On view one wos prior to date of 
Catalogues may be had from the ‘Awotionests. 


Salisbury and Hamer, ¥.A.L., 


rough 54, Church-street, Black- 
burn (rN 5051), and 7. Pall Mall, Manchester 
a. 566 City). 


actenien other Government 
ss SURPLUS. ”* price ro ee all 
tion of 2s. post 


-place, London. 8.W. 1 


SURPLUS EN GINERRIN G 
MACHINE TOOLS, 


STORES, &c. 

Also LORRY TRAILERS, MOTOR TYRES, 

'| WHEELS, LAMPS, SPEEDOMETERS, &c., 

At the DELAUNAY BELLEVILLE 

ENGINEERING WORKS, CARLTON- 
Vv , MAIDA VALE, N.W. 

(Close to Kilburn Park Tube Station, Watford Exten- 

sion of the Bakerloo Railway), 





Compriet i. 
CAPSTAN and other LAT: 

i0in. and 30in. GEAR HOBBING MACHINE. 
RADIAL and “¥ 
PLANING } MACHINES, by Colier, 11ft, by 3ft. 6in. 
20 H eae MOTOR. arene 
10 TONS 6O COACH SCREWS. 


and ys ENE MOTOR 
Fy TYRES, ag Dunlop, Michelin, Palmer, 


her 2 yiesihet of WARLAND WHEELS, 
and 


Smith, Stewart, &. 
YS, CABLES, CUTTERS, 


SELL the above AUCTION, ~ E 
» on RURSDAY. 6th JULY, 
at 11.30 a.m. 


we 46, Gresham- 


the 
E.0,2, and 61, ee eetomas Kilburn 





DERN 
HIGH-CLASS MACHINE 


TOOLS, 


At (A. V. ROE and CO., Ltd.) 
PARK WORKS, TEN ACRES-LANE, 
NEWTON HEATH, MANCHESTER, 
ON WEDNESDAY and THURSDAY, 
JULY 71x and 8rx, 

At Eleven o'clock p 
Comprising the EXCELLENT MODERN 
HIGH-CLASS MACHINE HOOLS ; 

Six ot. ** Bullard "’ Vertical Boring and Turning 
Lathes; Six Becker No. 48 Vertical Milling Machines ; 
Eight dein “owing Chucking Lathes, b Colchester 
Lat he Co.; Three 24 


cutting Lathes on 7ft. . 
Swasey No. 2a Univ out" P Hollow Hexagon Turret 
Lathes; One No. 4 ape One Barders and Oliver 


9#in. centre Turret ihe ; ne Le Blond 8tin. 
centre Heavy Duty Screw-cutting Lathe; One 
Blond 7in. centre tto; Ore Simplex 8in. centre 


One Lan 
Modern 12in. by 48in. Ditto; 
. 60 Cylinder Grinders; One Heald 
jin. Ring and Surface Grinder; Five Norton Spindle 
Ben No. 1 Automatic Slot 
One Heaps Horizontal Duplex 
Ditto, One Four. ote ae Seasitive Dail 
Machine Ccrona High-speed Drilli 
Machines ; Two Standard Ditto; One Kearns 





hines ; One Brayshaw Carbonising Gas 
Furnace, 18in. by 9in. by 24in.; One Brayshaw No. 1 
High-speed Tool Furnace. 

The following 4 are the property of Messrs 
A. Roe and Co., .—Two 7-8in. Cleveland Auto- 
matic Machines ; one) tin. Ditto: One 3-8 
pee 5- l6in. 1 7-8in, Cen Say ‘Capstan 


One lin. Garvin Ditto; 
One lir. Dressis D Sharp 
Ditto; One 1 
in. Foster 
Ditto; One 3/4in. Allens Ditto ; 
Purchi One Hi 





I ver 
I origontal Rattle Box ; 
, ackman Cone -spaped Tumbling Barrels ; ) 
Small Assembling Machines; One Dewight Marking 
Machine; Two Tap Grooving hi Patent 
Twist Drill Grooving Mechine ; 

Machine; One Vertical Wood Bo ing 
Cireular Saw meh ; 
Seven — Hand Presses ; 

: hree 30in. Electric “Air Propellers ; 
18in. Ditto: Two liin. Ditto; Two 50in. Belt-driven 
Air Propellers : Four 40in. Ditto; One 30in. Ditto ; 
One 24in. Ditto; One 30in. Electric High. “pressure 
Various 
Screwed 





Vv ; Doz. Joiners’ Iron Cramps; 18 Doz. 
Wood Ditto; 100 Small Iron Jigs; Four Musgraves 
Patent Combustion Stoves; Seven Heat 


New 20-Ton Railway Wagon We bridge, 
Iron Book Safe, 5ft. by 
Ten Various 


Radiators ; 
by H. Pooley and Son, Ltd.; 
sft. by 7ft. 6in., with pair doors ; 


Large Glazed 
The following is the property of Messrs. Crossley 
Motors, Ltd.:—One 9in. centre Heavy Duty Screw. 
cutting Gap Lathe; Two Waltham 7#in. centre 


Ditto; Two Putnams 10}in. centre Screw-cutting 
Engire Lathes; One Milwaukee oe centre Screw- 
cutting Engine Lathe; Two son 10in. Ditto: 
Three Cisco 10in. Ditto; One Bi son 9tin. Ditto ; 
One Monarch 9in_ Ditto ; ° tice Yin. Ditto ; 
One Barnes 9in. Ditto ; oe ” Blond 8tin. Ditto ; 
Seven Oliver 8in. Ditto; Fay and Scott 7in. 
Ditto; Nine Phillip Smith Tein. Ditto : Four Pre- 
cisiors 6in. Ditte; Two Selsons 5 Ditto; One 


Lathe; Two Selsons 7in. centre 

e; Two Seneca 6}in. — Slide Lathes ; a7 
7tin. centre Heavy Duty Slide Lathe; One is 
No. tte ey | Grinder; One wheel - 
ng and Glazing Machine ; “One Heavy Slotting 
Machine, ie max. stroke; Two For t Ty 
Milling Machines; Excellent 
Depositing Plant, 
5-500 amp. Ditto; 
Vats ; 36-Cwt. Copper Anodes; 1 
Bus-bars and Fittings. by Canning 


mingham. 
Nore.—This Electrical Copper Depositing Plart is 
at the works of Crossley Motors, Ltd., Gorton lane, 
Gorton, Manchester, and can only be inspected by 
permit to be obtained from the Auctioneers. 

On view during working hours one week prior to 
sale on production of catalogue. Sale to commence 

day at 11 a.m. 
— may be had from the Auctioneers, 


[avard Rushton, Son & Kenyon, 
2. ap ongpremes Manchester (T.N. 775 and 
particulars 


Warner and Swasey No. 24 Universal Hollow Hexagon 
Turret Capstan 





“NOTE —For 


SALE BY AUCTION OF EXCELLENT 
M 


] No. mi 
Bezteontal Boring and Facing Machive ; Two Cylinder street, 


—_—.. 


AUCTIONS 
PRELIMINARY ADSRBTIRMEN 2. 


GLOUCESTE 
Bruton, Knowles nid Co. 
Receiver BELL 


ret for the ‘Debenturs Holders "to 
Pate (A FRIDAY, JULY 80th, 1920, 
FREEHOLD FACTORY 
. PREMISES, 


at present occupied by the British Carbonising Co 
Lta. | comprising extersive ard up-to-date factory 





te 
y 
the 




















prem with concrete floors throvghout, Eaaeenete in 
Sens ison aipeosster with vacant 
PIRESEISIs abe pars rehase. And also "ADIOINING 
Hs eultat le for a smaller facto 
LE MACHINERY and "PLANT will 
vee ior fale are ay short be_ had 
particu may shortly of 
Lionel saat. Esq., Solicitoi Messrs. Duart- Smith: 


Baker p eaeeens ol ts; 
TIONERES, all of Gloucester. 


MAOMINBRY, @e., WANTED 


TANTED, an ELECTRIC CRANE, New or Second 
hand, to lift 7 tons, power 220 volts D.C 
span 48ft. 3in.; state price and how soon you could 
deliver.—Address, R. 8., c/o Birchall's me 
Offices, Liverpool. P1382 
WARZED. . CORNISH BOILER, 18ft. by 5ft., ~ 
120 Ib. pressure, State price and full particul: a 
—Address, P1304. The Engineer Office. P1394 
ANTED, FOUR LANCASHIRE BOILERS ear 
plete, ‘preferably 8ft. Comin, 28ft. long, suit- 
le re-insure 180 ressure.—Write, Box 67, 
Suir 's Advertising Omose Floet-street, E.C 6565 F 
WANTED | Good Double-ended Second-hand BEAM 
and ANGLE BENDER, belt driven, to 


rs. 
or of the AUC 
5948 1 








ten beams up to 10in. b se.95 mass wih 
‘tal one end, wit nupper pre: 
ferred. Also second-hand eet Pare B ond 
ROLLS, ship type, up to lin. 
rolls to take plates minim oo 
open ended.—Z. M., 324, "8, Leadenball: 
, B.C, $967 F 





ANTED ip London District, THREE LANCA- 
SHIRE B for a working pressure of not 
less than 80 Ib., > dimen ons 80ft. ef about 7ft. 6in. 


Must not be more 5 years old. Offers should 
state ee BS name, year of manufacture, and where 
re can be seen,— Write, Box 878, Potter’s Adver. 


tising Agency, Imperial House, Kingsway, W.C. 2. 
F 
ea —LIGHT RAILWAY yl 
everal 2 f TRACK, 24in. or 80in. gauge, 
FLANGE RAILS, 


2 Ib, per yard (with Fish- plates: 
penne Spikes, Steel < or Wood Rlewere) 5 B 


OGIES for 
carrying tim! : THREE PETROI, 
TRACTORS _ or aa 





STEAM LOCOMOTIVES. Also 


ers attached, 


8. 
TE WORKS SUPPLY CO., Ltd., 7. Cymric 
buildings, Cardiff 5973 F 
‘ANTED, MILD rey BARS, as follows :— 
i 36, 37ft.; 16, 26ft.; 
ft. 1lin. 
19ft. Gin.; 234, 19ft.; 
2, 16ft.; 32, 14ft. 6in.; 


Aoft.; 128, 16ft.; 124, 
32, 11ft.; 122, Oft.; 


6in 
Lowest price and time of petvery Mechite to me 
MEDWAY SLIPWAY CO., Roches 6871 


‘TANTED, New or Second-han 


~ oy? or belt oe Save. AC., a volts, 3-phase, 5 
particulars, seen, an 

west me... “rome » E, P1363, The Engineer x OMce. 

¥F 


VANTED. ON ONE SECOND-HAND LOCO. TURN 
ABLE, 30ft. to $5ft., capable of supporting a 
waa tae ate ts tae —Address, 5967, The 
Engineer Office. 5967 F_ 
TANTED, ONE 40in. to 48in. BORING and TURN- 
ING MILL, new or second-hand. Give make 
pend oy other particulars.— Address, 5533, 3 sae 
neer 


or THRE! 





5-8in. round : 266, 20ft. 
31, 18ft. Gin.; 31, 16ft. sin.: 








ANTED, ONE 30-Ton RAILWAY 7 Fiarvork 
WEIGHBRIDGE, new * my hand.—Full 
paiticulars and lowest price to G HARVEY and 
CO. (London), ani Greenwich Metal Works, Wool- 





wich-road, 8.E. E. 5931 F 
WASTED. | eee TANK LOCO., Four-wheel 
coupled, yon b: aes © a ay preastre, weight 
about 20 tons iis to the MIDLAND 
MACHINERY CO.. rr08, Dave End, Birm ine told 
F 





WwAtre. ae Ap Smith, Barker and 

Willson LA Shin. centre by Sft. or 10ft. 
be in good condition ROSE INNES 

KAY and CO., 4, Fenchurch-avenue, Ln, fas 3. 





8. - a <-% GAP 2 nal Saat 


F take 
culars, price, and — aay ins} . BE RIMSDOWN 
LEAD CO., Ltd., Brimsdown, Middlesex. 5710 F_ 
ANTED, Steam-driven Horizontal Single- wwe 
AIR COMPRESSOR, about 300 c. ft. 
immediate delivery required.— 8 _, gous. 
37, Queen Victo.ia-street, London 
ANTED, TURBO GENERATOR, wise, or ee 
pressure, wih 6 DC., any power 250 to 700 








=e the U: ingdom, payable in advance to 
ie Director of Publicity, = ped iti 
Whitehall-place, London, 8.W. 1. 5759 1 
FIRST PO TROUT I RESERVE. 


RTION. 
BY ORDER OF MESSRS GRAHAME W HITE CO., 
LTD., samme. AERODROME, N.W. 


oseph Hibbard & Sons, F.A.L., 


e been p= geld -—¢ instructions to SELL 
4 PUBLIC AUCTION, the PREMISES of the 

ERODROME, on MONDAY. JULY 19th, 1920, and 
fo LLOWING DAYS, at One o’clock precisely each 


SURPLUS PLANT, STOCK, 
AND MACHINERY, 


including :— 
ere PLANT. 
consisting of a 100,000 various Building 
Bricks, 30,000 Bosley Siates, G.I. and Corru 
gated Tron Sheets, 10 Tons Light Portable Railway, 
Jubilee Tip W: pee 90 Tons Heavy Rail, Iron Gates, 


Naphtha tog 
SANITARY and Rw. GOODS. 
Paints Varnishes, Brushes, Dope Brushes, &c. 
TIMBER. 
Comprisi: 200 STANDARDS OREGON PINE. 
20,000 FEET Se. = ae AN os ws ee 
Ag —* 6 Archangel W! 50 Tons 
Fitew c 
Wscuieby’ 
Including New and Second-hand Saw Mill Machinery, 
Punch: hines, Tyre Bending Machine 
Stocks and Dies, Forge Bellows, 50 TONS NEW 
i” TUBING 


po as NEW BAR and Fw of STEE 
and Rod Iron, Angle Iron, D Enethde, Sheet 


20,000 GROSS NETTLEFOLDS’ SCREWS, 

10 Tons Wire and other Nails Builders’ Iron- 
20 MARQUE 

Portable Build and Hots, 1000 Trestles, Tables, 


Cnr Fold “Combination Bedsteads and Bedding. 
‘0 ¥ 

On “Foiding “Combs Saturday morning prior to sale. 
y + Re ng by pt 


only, which can be ob' 
upon application to q —— White 


tained 

ite and Co., 

Ltd., at the Aerodrome, London, N.W., or 
from the AUCTIONEERS, at 








P= = quote make 
of turbine and a date of manu- 
facture, conditioe. 
EDWARDS and 





Send print and fall particulars.— 
SHAW. Consulting Engineers, 105, 
Imore-row, Birmingham. 5822 F 
ANTED_ 18in. to 24in. BALL-BEARING DISC 
— K., 109/22, 5000 F 


“7m 2 RECORDER ER WANTED. State and 
when ean be seen.—Box T. E., Smith's Adver- 
tising Agensy, Ltd. 100, Fleet-street London BO. 3. 


Cren TRON TANKS, and 6000 Gallons; also 
pe SHEETS how CHEQUERED PLATES 
D.—Particulars, “‘ Bro.  opeagea er ior 


(Engineering). _ Gower-street. 
LECTRIC 

about, in 

particulars to 











WANTED, 2-3 Tons, Jib 40ft. 
working condition.—Address full 
76, The Engineer Office. 56 
as, OVERHEAD TRAVELLING CRANES. 
40ft. an, 220 volts D.C.; one each 10 
5 tons capacity.—Address full particulars = 5972 
The Engineer Office. 5972 F 
[J ORIZONTAL ANGLE and CHANNEL STRAIGHT- 
ENING ge helt-driven, xs .., ® for 
pean nan ge angles to 8in. by 8in d fu 
in W ant “price. NoRTONS (Tividale) “te ° 
Hecla Wor or’! 


rOTOR, 2 Stee Volts, 50 Periods, ets 
720 r.p.m.—Address, 6711, The veers A 


in 

or 

and_ where 
0: 



















> must 





over ; 






age, 

can be seen.— 5853, , 

5853 F 
USTON OR WILSON STEAM CRANE NAVVY. 
—WANTED TO HIRE IMMEDIATELY for 
London, of the e type of NAVVY; should 
have bucket of not leas than one cubic yard capacity ; 
on road wheels an advantage: mrst be in first-class 
working Send particulars, hire and when 


available—Address, 5966, The Engineer 


—— ag ge i tons. WANTED, 


$73 60ft. a lowest 
Daten Where to De seen voll 7 on ee 








at their offices, 
Green, Isli: _ lage. N.16; 18 High-street, 
Brentwood Telegrap! “* Archlik 
A Telephone Nos. 16 and, 2088 








Bromsgrove. 


street k, 


W, 6, 6846 7 





Dalston, 164 Drustoeek. 


x WAGON = ving acid, TANK WAGONS. 
and where seen. ddress, 5793, The — 


~ 





— 
— 
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J 
ST/ 


One | 
b; 
68 
er 


Two 
by 











ry 
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THE ENGINBER 

















Jum: 25, 1920 exiii 
vOR SALE FOR SALE *” & 
JOHN F. WAKE, DARLINGTON. | JOHN F. WAKE, DARLINGTON. , ‘ , 
STANDARD GAUGE LOCOMOTIVES.| “Continued from previous ealuma. Simplify the operation of 
Omty ‘ein. copper box. new tubes, 1801. ‘wep. BOILER: 
68in, driving wheels, 45 tons weight in W. 0.; fine 
nwo 9-0-0 Tender ‘Engines, inside cylinders 1741n.. by gf etl — ip 3 Boller, abont 200 E.P.; MACHIN E TOOLS 
lancer’ driving wheels ; good main ‘ine gine. WAGONS, by Installing 


‘ 
Three 0-4-2 x der Engines, inside 
pS sage od vay by o4in. .» copper boxes, new tubes, 
diameter driving wheels, 150 lb. w.p.; fine 
ha line motives 
All the above engines are fitted with vacuum brakes. 
One 16in. 0-6-0 Saddle Tank Laoco., steel box and 
ubes, 160 lb. w.p.; first-class condition, imme- 


diate delivery 
One 17in, 44-0. Bide Tank Loco., copper box, steel 
reste 150 Ib. w.p.; immediate delivery. 
© 14in. 0-4-0 Sadd le Tank Locos., 1917 built, steel 
i and tubes, 180 lb. w.p.; splendid condition, 
prompt delivery, 


One 13in. 0-6-0 Manning-Wardle Saddle Tank Loco., 
now box and tubes, and thorough overhaul, 


One 1i2in. 0-6-0 Manning-Wardle - ae Tank Looo., 
t ughly overhauled, 140/150 lb. w.p. 

One 12in. 0-6- 4 R. kett Tank oa. 140/150 Ib. w.p.; 
thorough overhaul. 

One 15in. 0- £0 ) Saddle Tank Manning-Wardle Loco.; 
thoroughly overhauled. 


NARROW — LOCOMOTIVES. 


One Special =. Lag e Tank Loco., by Hunslet 
Co., 0-6-4 Ohin. wevlinders, rebuilt in our 
| works in 1018. Piso w. late delivery. 
One 2ft. gauge Loco., by relay, 0-4-0 type, new 
steel box and tubes ; cplendia condition. 
+. to 24in. gauge 0-4-2 Side Tank Locos 
poppet boxes, 140lb. w.p.; splendid condition, 
built by Manning-Wardle. 


MACHINE ‘TOOLS. 
One 80in. centre Shaft-turning Lathe, 115ft. bed in 


sections, suitable for motor drive; immediate 
delivery. 
One 12in. centre Duplex Axle-turning Lathe, 14ft. 


bed, by Buckton and 
One sami centre §.8. and S.C. Lathe, by Lang, 10ft. 


ee S. and 8. Lathes, geared head- 
stocks, 12ft. straight beds, swing 6ft. 3in, between 


one if "Gisholt - Posted, Boring and 8.C. Lathe, 
geared headstock, 


One 12¢in. centre ae and 8.C. Lathe, by Haigh- 
= D.G. headstock, 9ft. 6in. straight bed ; 


One Solin. centre 8. and 8. Lathe, by J. Sti 
One new 18in. 8.8. and 8.C. Lathe, by Burk, 18ft, 
t bed, all-geared head. 

One new a ane. 8. ane 8.C. Lathe, by Shanks, 

One i2in. 8. and 8. Lathes Sft. bed. 

One Drilli ing, Machine, by Jones and Shipman, ‘‘ New 

tury.’’ 2in. diameter spindles 

Three Radial Drilling patent by Noble and Lund, 
suitable for wall or column, 2}in. spindle diameter. 

One Rolt-driven Horizontal Drilling Machine, 14ft. 2in. 


, 2in, spindles. 
One Horizontal Boring Machine, 4}in. spindles. 
Vertical Milling Machines, 2tin. spindles; equal tc 


new. 
A number of very fine Vertical Milling Motion. 
various sizes, by Armstrong, Whitworth and C 
Belt and Screw-driven Planers, to plane 9ft. by “St. 
square; also 12ft. by 4ft. 
Several smaller Planing Machines 
One Radial Drilling Machine, in. spindle. 
One 25in. Slotting Machine, by Loudon Brothers. 
One 18in. stroke Slotting Machine, by Buckton, Leeds. 
Range of splendid new Shaping Machines, latest and 
t. all modern improvements, 18in. to 25in. 
strokes ; prompt delivery from stock. 


CRANES & STEAM NAVVIES. 


GOLIATH CRANE.—One 30-Ton Goliath Crane, 60ft 
span, 15ft. extension, steam driven, 30ft. from rai 
to underside of girders, self-propelling, all steel . 
— crane, almost new, by Stothert and 


BREAKDOWN CRANE.—One 15-Ton Main Line 
Steam Breakdown Crane, by Cowans-Sheldon, 
eight wheels, 24ft. jib, complete with guard track 
and vacuum brake connections ; a fine crane. 
ELECTRIC CRANES.—Ten Electric Loco. Cra —_4 
t 4ft. oe. and 7. gauges, by Smith of Rodley, 
, lift 7 tons at 1 radius, steel lattice jibs, direct 
| ~ coupled ae Ry ts H.P., 500 volts D.C.; these 
t efanes are in almost new condition, and ready for 


. ipamotinte Salivety. 
STEAM LOCOMOTIVE CRANE.—One new 5-Ton 
a Crane, 4ft. 8tin. gauge, all motions, 
; excellent design 
OVERH AB CRANES. =m 25-Ton Electric Over- 
head Crane, 28ft. span 
One + Steam-driven Crane, 48ft. 8in. span, by 


One 20-Ton Rope-driven Overhead Crane, 28ft. span. 
One 20-Ton Square Shaft Overhead Crane, 34ft. Sin. 


span. 

STEAM NAVVIES.—One “‘ Lubecker *"’ Steam Navvy 
or Excavator, “‘B"’ type, cutting face 49ft.; 
90 H.P. engines, — for 100 lb. w.p., capacity 
about 2000 yards per day; a fine machin . 

One heavy “ Atlantic ra ‘on Steam Navvy, rebuilt 
1918, weight 70 t 

Two 0 lei Wilson ‘Gees Type Navvies, with swan 

k jibs, excellent condition. 

Four 1 Ruston Tower Type Navvies, 10 H.P. 

DREDGER. One Alluvial Dredger, suitable for 
gold, tin &c, 


PUNCHING & SHEARING MACHINES : 


BILLET & er SHEARS. 


| new All-steel Punching and Shearing Machines 
. gaps, Pels type, to panch “iin and shear lin.. 
bar centre. These 

nes "ol this type. 
to cut 5in. rounds or 
=. squares, cold; 30 tons or: all-steel 
te machines of the very best t 

Heary Double Shearing Machine, ge cutting bars, 
billets, &c. This machine has one shear between 
standards for cutting heavy mai 1 and another 
on the end. A very powerful machine 


ELECTRIC PLANT. 
= fine Generating Set, high-speed enclosed triple- 
ion engine, by Howden, cylinders 12¢in., 
or m. and $0in. by yee stroke, 350 revs., forced 
lubrication; direct coupled to Brown-Boveri 
Generator, 240 volts D.C.; excellent condition. 
K meet Electric Company, 


o ternator, Weslinchenes, 8-phase, 2400 
360 K.W. Alternator, G.E.C., 220 volts, 3-phase, 
erating Set, by Richardson-Westgarth, 
fa hy l4in., 23¢in. and 39in. by 24in, stroke, 
155 r.p.m., direct coupled to multi-polar Generator, 
by Westinghouse Company, 250 volts. 


HYDRAULIC PLANT. 


Three Vertical Hydraulic Presses, 1000 tons each 
capacity, by vey 254in. rams, 
4900 Ib. Doe aie 6ft. PB stroke. 

in. ram, 


One 600-Ton 
12ft. stroke, ait, areas 
One 600-Ton Horizon Hydran iealsé ho Press, 
18}in. ram, 8ft. strok Ib. pressure, by Shaw. 
Se smaller Presses, ce Serew-driven ; 
also Steam-driven Geared Pun ps 
PORTABLE ENGIN2. 
Opt rtable Compound Engine, by Ro 
OMe ‘Pp ander-type, 140 Ib, pressure; a ~ 4 
modern set; price £1750. 


RAILS AND ACCESSORIES. 
3500 tons now perteot i. B.8.8. F.B, Rails, 75 Ib. 


yard ; Bolts_and Nuts, 
and a number of ‘Sete of perfect. Points and 
Crossings for me ion ; ihamediate delivery, 
cheap. Also 800 Tons ot 7 70 lb. per yard new 
F.B. P steel Rails. 


Continued in nest column, 





200 8ft. gauge Side Tip Wagons. 
BUILDING MATERIAL 





6 Sch Bog Popes man dialld 
condition, 4 —. 7G 
JOHN F. WAKE, ENGINEER, 
DARLINGTON. 

HUGH wooD AND CO. 
ag E 
NEWCASTLE-ON-TYNE,. 


Tel. Add.: ** Huwood,” Tyne. 


Newcastle-on- 
Tel.: 980 Central, Newcastie-on-Tyne. 
HAVE AVAILABLE 
FOR IMMEDIATE DELIVERY 
AUXILIARY HAULAGE GEARS, 


Electric, Compressed Air, or Steam-driven. 
Several 15 —Y Electrically Driven HAULERS, 
win 60 periods, or alternatively 

equipmen 

Several 10 7% P. Electrically Driven HAULERS, 
eomplete with 500 volts, 50 periods, or alternatively 
600 volta D.C. equipment. 
veral STE. or COMPRESSED AIR HAULAGE 
ENGINES, double “drums cylinders 7in. bore by 9in. 


stroke. 
One 8%-Ton Jeffrey ELECTRIO ACCUMULATOR 
Standard-gauge LOCOMOTIVE. 
ja 2%-Ton J eo aa TROLLEY Standard 
uge LOCOMOTIV 


Also 
AVAILABLE FOR a DELIVERY. 
Huwood*’ Portable Compressed Air 


LSO FOR EARLY DELIVER 
One otin by 24in. Jeffrey SINGLE. ROLL 
CRUSHER or BREAKER. having a capacity of 
approxisetely 70 tons of coal per 
Jeffrey SWING HAMMER PULVERISER, 
py — tin. to dust, per 


Jeffrey propel WAGON and TRUCK 
LOADER, _guitable for loading eoal, eoke, sand, or 
similar 2033 @ 








se &c., FOR SALE.— 

35 B.H.P. HORIZONTAL OIL ENGINE, 
cylinder 15in. by 24in. stroke, dia. of driving shaft 
Stin., fitted with fly-wheel 7ft. 6in. by 12in., oil 
reoel Ver, starting ce and receiver for compressed alr, 

water circulated by means of circulating Very 
strongly built on i <*> es No. 2057 (in 

duplicate parts). Mak pbell Co. 

HORIZONTAL STEAM ENGINE. 4 single cylinder, 
12in. by 24in. stroke, fitted with fiy-wheel 8ft. 6in. 
. face, governors, pump. feed vee. 
° 


10,618. Makers, R Procto Ltda 
117 B.H.P. HORIZONTAL STEAM: ENGINE, single 
cylinder, iéin. by $2in. stroke, 120 r.p.m., dia. of 
driving shaft 6¢in., fitted with fly-wheel 8ft. dia. by 
lft. 2in. face, co condenser governors, &ec. 
DYNAMO, 75 K.W., by — and Mountain, 
500 volts, 150 ee * r.D.W compound wound, 


“IGRANIC” AUTOMATIC 


CONTROL SYSTEM 


GG 


Che: 


Type No. 250 


Automatic 





‘ Universal ” 
Control, in conjunction 
with Electric drive, is 
fitted to thousands of 
simplifying 
operation and increasing 


machines ; 


output. 





‘Type No. 250 Automatic Starting and Stopping and Hand* 
operated Speed Regulating Panel, with No. 450-71 Maste 
Switch. 

Push-Button or Master Switch control gives greater 
ease and speed in manipulation, and greater concentra- 
tion on the work. 

Secures correct sequence and timing, and prevents 
mistakes and overloading. 


Provides quick stop in emergency. Sturdily built and 





No, 450-71. Master 
Switch with ‘start’ 
push-button and “stop” 








trip lever. absolutely reliable. 
For further particulars or advice on any control 
aPplication communicate with our nearest office. 
IGRANIC ELECTRIC Co i? 
~ oe 9 
147, QUEEN VICTORIA STREET, LONDON. 
GLASGOW. MANCHESTER. BRADFORD. Works: BEDFORD. 





open type. hy “Cable. PAIR i2in. 
ROBEY ENGINES. box bed, marble itchb: 
&c., complete. 

EDGE PLANER to take 20ft. work, 

PORTABLE ENGINE, pair rin. cylinders, w.p. 
70 Ib., on W.1, wheels. 

New practically Tasker TRACTOR, type B2 Cine 
Cee) No. 1723, with 6-ton timber carriage and tip 


wiTwo 4-TON — fae edi ig Rag ns 
boiler, masts, wire in., 
dia. of hoisting dram | 5ft., wi 
depth of flanges 3in., capable of a lifting speed of 

to 600ft. per minute, and a travelling speed of 1200ft. 
_ minute with load. Makers, J. M. Henderson and 
Co. Duplicate parts. 

RAILS, WAGONS, MACHINERY. 

_DAVID M. DAVIES, Caer-street, Swansea. 5736 a 

ARINE BOILER, 6ft. Diameter, 6ft. Long, 120 Ib. 

i w.p. H.S. 260; quite new; smoke box and 
funnel; with or without mountings ; FH —— 
delivery.—Apply, A. DMAN and CO., Ltd., High- 
gate Works, Kings Lynn. 6766 G 


MODERN 
MACHINE TOOLS 
IN STOCK. 


CRANK GRINDER, by LANDIS, size 16 by 68, 
new 

TWO UNIVERSAL GRINDERS, by “ TAFT 
PIERCE,”’ 10 by 
Geared, Double Action, by 





30. 
PO Lt PRESS, 
RHOD 
10in. “—_ PILLAR SHAPING re by 
ss with 7in. Swivelling Vice, eq 
2tin. FOUR-SPINDLE GRIDLEY SUTomatie. 
lin. CLEVELAND abe AUTOMATIC, 
No. 3 BECKER MILL 
TWO LINCOLN MILLING MACHINES, by H. W. 
RD. 
10in. 8.8. and 8.C. LATHE, 12ft. Gap Bed. 
in. Wire Feed CAPSTAN LAT _ by. "BRADBURY. 
E PSTAN LATHE. 
PLAIN 


on LATHES, 
with Compound Slide ts. 
SENSITIVE DRILLING MACHINES, PILLAR 
and BENCH. 
AUTOMATE S et § be sx w Yaad MACHINE, by 


POWER. HAC CK SAW MACHINES. 
GN chucks, Taine by Walker. 
NTRY DIE-HEADS. 


Se ee ces Barr. ieee neal for 
un’ 
4] volte D.C., 1200/1800 r.p.m., by the BRITISH 


OMSON-HOUSTON CO. 
A. E. WARD anp CO., 


LIVERY-STREET, BIRMINGHAM. 
Tele., Cent. 5455. Telegrams ‘* Shapers '* B*ham. 


A. EW | CREQROTED CROSSINGS and SLEEPERS, 
N* io uantities from 100 to 10,000. State number 
required.--Address, 2014, The Engineer Offiee. 2014 6 





OIL FURNACES Save Money for 
Pe Plumbers, — Tinsmiths, Builders, 
bargains Arm 


&c, We offer as ce of American y 
stock, new and perfect, substantial Lf frame, 
7-pint brass container, well-made lamp, and 7in, C.1. 
melting pot at clearance price £5 5s. each carriage 
= (less liberal trade “discount) — stock lasts. 
uction on quantities.—Wr ‘or re 
PARKER, WINDER and ACHURCH, Ltd., Bir- 
mingham. 5701 a 


Pmable 1a 2-Spindle, No. 12 Pratt and Whitney 





table 12in. by 15in., com in new con 
tion. STANFORD, Engineer. L - 





REAMERL. 


Wt Can SUPPLY High-class REAMERS of French 
manufacture 


a Aperieey 
type, at Y he ee ae iow those 

bres aap for one Ch, Dis 
OTEURS m NATIONAL,” 32, Rue des Mathurins —o 


For continuation of For Sale 
Advertisements see page cxiv 
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@ Coal is eon” If your boiler efficiency is poor, you may be 
wasting £1,000 worth of coal per annum on each Lancashire 
boiler without knowing it. 

@ Do you know how many lbs. of steam you produce per lb. of 
coal burnt > This is the vital question. 

LET A LEA RECORDER TELL YOU. 
Ask for pamphiet RM. 


The Lea Recorder Co., Ltd., 
28, Deansgate, Manchester. 


Agents and Representatives all over the World. 


as > 8 22 22 2 ee 





" 
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FOR SALE FOR SALE FOR GALE WORK WANTED 
7 y y , , Pr Y Haye agen. by Bucktons, FOR SALE, I6in. 

HONIB CRANE. ready’ for immediate delivers: MACHINE TOOLS See iake ‘26tt. “between centres, two FO Pons From and G.M. Castings ber wer. ~ 
x tor lifting loads of 8 tons at 20ft. radius and gadaes “test all-geared type.— Address, 5915. The | 5, gind to ARRANGE with a FIRM to GIVE thes 
ons up to radius on ou 7 age ® ve loads — y 
t_ reduced radius on 4ft. 8tin uge.—Apply, RCHDALE PLAIN MILLER, Single Pulley Drive, STE M ORDERS ‘PREFERENCE an shod Aleka 
v HITAKERS (Engineers), Ltd., “Horsforth Jers. 4 Be Py ae MITEER/ table 40in. by A freehold. land and buildings—Apply. T. COX 

. . : T. Suffolk House, Laurence Pountney-hill, Cannon: 
POLES Amey ee | Aaa meat satoes. eae ma ce | | GENERA TENG SSETS [eet ot ‘ONDE 
s c e - . “a 
tas! Relf. contained on cast iron base; excellént Hende 7 No. ¢ UNIVERSAL MILLER, single pulley yy Ne io DES IGN aed SSppLY UNDER. 
— little used.—Address, 5848, The eo drive, table 56in. bY 15ins 7 | we0 Fo vsce, guise Dick-Kerr A.C. 2200 V0. | MACHINES, TOOLS, JIGS, FIXTURES, DIES, “ 
e ond No, y. R, table Re . e Patents develo We guarantee prompt a e 
YOR SALE, Pair Babcock and Wilcox BOILERS, a by 194. h N 50 K.W. Belliss-B.T.H. D.C., 220 vo., 300 service. regen agen ose 
600 sq. ft heating surface, 150 Ib. working pres- g5in. by 1otin Sharpe No. 1 PLAIN MILLER, table T.p.m. maanteizies ve, Meiers. PARTNER and ROBERTS, 
sure; now fixed, wit economiser ; low price save K.W. B . is and Structura ngineers, 5, pin h 
removal-— WILLIAMS and SONS, $7, Queen Victoria. Bs wy) and Whitney THREAD MILLER, 6in. by 500 +4 rowett-Lindley D.C., 500 vo., 300 ron tention. London. RY « ae am. 
stree ondon. a = 
. ae! : as New Churchill type 10in. by 24in. UNIVERSAL K.W. Belliss-Rees Roturbo D.C., 560 vo. ‘ACHINE WORK WANTED sian BOR. 
NOR SALE, TWO GALLOWAY BOILERS, New GRINDE 1a ¢ 300 $75 r.p.m. ING (centre beth). GRINDING, and MILLING 
ew Lande 10in. by 36in. PLAIN GRINDER 2 50 K.W. Belliss-Lahmeyer D.C., 220 vo., 150 Ib a re ee or imits. ome lete Motor, Engines 


1903 ond. 1897, in perfect working order, insured 
pressure 801 per square inch. seen at 
STRONG, RAWLE and STRONG, Ltd., 24, Upper 
Russell-street, Bermondsey, 8.E. 1. P1385 @ 

VOR SALE, 250 K.W. STEAM GENERATING SET. 

220 volts D.C. built in 1915 by James Howden 
and the Lancashire Dynamo Co. Also Spare ARMA- 
TURE. — Apply te EDMUNDSONS ELECTRICITY 
CORPN., Ltd., 11, Tothill-street, Westminster. 5920 G 

. a or HIRE, ELECTRIC MOTORS, from 
to 300 H.P.: PORTABLE STEAM ENGINES, 
from 6 to 40 N.H-P.; STEAM BOILERS, CRANES 
PUMPS, CHINE 
reasonable terms, 
and SONS, $7, 
London, E.0. Tel., City $938. 
| ae one, SENSITIVE RADIAL DRILLING 
MACHINE, by Pollard and Shipman, in. 


dia. spied. working —_—. table 22¢in. by 2lin 
ONE ACHINE, box 





l4in. Amer PING 
slotted table 15in. long es Ohi wide by 10}in. deep 
graduated tool h 


ead. 

TWO l5in. centre S.S, and S.C. LATHES, by Lang, 
straight bed 19ft. 3in., to swing 13ft. 6in, between 
centres 

__ Address, 5772, The Engineer Of Office. 5772 @ 

OR SALE, Steel Twin-screw BUCKET HOPPER 

DREDGER ‘“‘ NEWPORT,” capacity of hopper 
550 cubic yards, dredges to a depth of 50ft.—Apply 
for full particulars and price to JAMES EVES 
Shipping Contractor," Agent for the Sale, Purc 
Construction _ Chartering of Steamers, Steam 
wlers, Tugs, Barges, Shipping Auctioneer and 
Valuer, 15, Manor avenue, Great Grimsby. — 
“** Ships. Grimsby.’ Telephone, 3028 Grimsb: 
OR SALE, Steel Twin-screw Combined BUCKET 
and | SUCTION HOPPER DREDGER “ FAMA 
GUSTA,”" capacity of hopper 500 cubic yards, dredges 
to a depth -4 40ft.—Apply for full particulars and 
EVES, as above. 
F° Single-screw Steel SALVAGE and 
TOWING TUG, very powerful.—Apply for full 


particulars and price to JAMES EVES, as above. 
P1348 G_ 





Roe, ain, FRO... 
wg SECOND-HAND. 

E SON 338, High Holborn, W.o. 

at 


(0) Gray’s Inn-road). 
OR SALE, LE 
RA WING i a, SECOND-HAND 
0: High Holborn W.C. 


eecedie Gear's taneanth. 2002 4a 


TOR SALE. TWO SETS INVERTED TRIPLE- 
EXPANSION ENGINES, cylinders 22in., 34in., 
and 5lin. diam., with surface condensers.—For fuii 
particulars apply, THOS. W. WARD, Ltd., Albion 
Works, , Sheffield. 5718 @ 
OR SALE, yg 3 HIGH-PRESSURE 3- 
THROW GEARED PUMP, by Hayward-Tyler, 
7tin. plungers, capacity ahenh 10,000 gal ons, suitable 
for motor drive——WILLIAMS, 37, Queen Victoria 
street, London. 


OR SALE, 12tin. by 16in. HORIZONTAL, by 
Robey ew. 


ne a 
143in. by 18in. DITTO, double cylinder; new. 
10¢in. by 18in. by Tangye, doubie cylinder ; 
17in. by 30in. stroke, single cylinder, by > new. 
Address, 5773, The Engineer Office. 5773 @ 
OR SALE, 12-TON STEAM NAVVY, by Wilsons, 

crane type, marine type boiler, 110 1b. pressure, 
in excellent condition, ae delivery,—Address, 
5690, The Engineer Office 5690 @ 
YOR SALE. 40 N.H.P. LOCO. BOILER, by Davey- 
Paxm: an, insured for 1401]b. pressure; seen 
working.— WILLIAMS and SONS, 37. Queen Victoria- 
street, _Lordon. 5953 G@ 


OR SALE, 45 B.H.P. A.C. 
7 single- phase, 50 periods, 720 r.p.m., with 
starter; also 80 B.H.P. DITTO, squirrel cage, 350/ 400 
volts, 3 phase, 730 revs.—WILLIAMS and SONS, 37, 
Queen Victoria street, London. 5797 @ 
et = SECOND-HAND CRANES, Fixed in a 
Manchester shop.— 


























= 400 Volts, 





ONE 20'Ton HAND and POWER CRANE, span 
ONE 20-Ton ROPE POWER CRANE, span 
TONE. 16-Ton ROPE POWER CRANE, span 
“ONE 20-Ton ROPE POWER CRANE, span 
= a1 


Will consider yon age up to suit customers re- 


quiting girders or cra 
JOHN MACNAB (Machinery), Ltd., Senin. a. 
Rochdale-road, Manchester. 
YDRAULIC PUMPS, Evans ae — 
} rams 3 3-8in. dia. by 12in. stroke, for 1500 Ib. 
w.p., complete with 75 H.P. Motor and a Gear. 
Unused.—THE LEEDS and BRADFORD i ae cR 

5823 G 





» Ltd., Stanringley, near_ 
IGH SPEED VERTICAL STEAM ENGINES FOR 
SALE, cylinders from 5bin. up to vane diam., 
enclosed forced lubrication type, by Belliss, W. H. 
Allen and Co,, and Thwaites. ivery = "stock at 
low prices.—Further details from THOS. W. WARD, 
Ltd., Briton Ferry, 8. Wales. G@ 
ANCASHIRE BOILER. 30ft, by 8ft, 9in, Com- 
plete with all fittings and mountings. in +2 
class condition. to re-insure at 100 lb, pressure, 
cross tubes, JOSEPH PUGSLEY and SONS. ‘Ltd... 
Lawrence Hill. Bristol, 5840 @ 
-ANCASHIRE BOILER. 30ft, by 8ft,. to Re-insure 
at 120 1b, pressure, mplete as ately stopped 
working,—JOSEPH PUGSLEY and SONS. Ltd,. 
Lawrence Hill. Bristol, 5841 
LANT FOR SALE.— 
ONE Brown and Sharpe No. 4 AUTOMATIC 
SPUR GEAR-CUTTING MACHINE, 48in. capacity. 


£600. 
TWO Webster and Bennett =. _, a Bed 
ae and SCREW-CU Te nig LAT. £100 > 
‘an be seen in operat: 
_ ‘Rdaress. 5913, The = ll Office. 5913 G@ 
UANTITY NEW STEEL ANGLES, 4in. by 4in., 
Sin. by 4in., 6in. by 6in., and 8in. by 8in. long 














lengths. Price £20 per ton 
NEW STEEL PLATES. 15-16in. and 1 7-16in. 
thiek, large sizes. ice £21 per ton. 


Pric 
, P1421, The Engineer Office. P1421 G_ 


OOF TRUSSES (Steel) FOR SALE, 80ft. Span 


_A Address, 


complete, new. price £17 10s. each. Inspection by 
appointment.—PHIL MILLS and CO., Ltd., 
Bridge Wharf, Battersea, 8.W 11. 5352 @ 





‘* Johnson’? STEAM JIB 
b CRANE, capacity 2 tons at 14ft. radius wheel- 
base 5ft. 7in., gauge 4ft. 84in., jib 24ft. long, cylinders 
6in. dia. by 9in. stroke, wire rope 44 yds long by 
5-8in. dia., boiler pressure 801b.—THOS. FIRTH 
and SONS. Ltd., Stores Department, Norfolk Works, 
Sheffield 5876 @ 
ry\wO NEW LANCASHIRE BOILERS, 30ft. by 8ft.. 
by Galloways, 160 “y pressure; early delivery, 
~—-SHAW GASKELL, Hu 5819.G 


YECOND-HAND 2-Ton 











H.P. Crossley — ENG INE (Old Tyre). 


12 TRAVELLING CRANE, 14/15ft. span, 50ft. 
run, 44ip. by 10in. girders. 


30in. Roots CUPOLA BLOWER, by Samuelson. 
yer -hand COMPRESSED AIR METERS, 2in., 
3in. an 
FOUNDRY CHAINS and SLINGS. 
C.I. PU YS, various sizes. 
TED. 


ULLE 

OFFERS WAN 

* HUNT and MITTON, Ltd., Oozells street North, 
5970 


Birmingham, @ 


Cine No. 4 UNIVERSAL GRINDER, capacity 
12in. by 


Heald join. PISTON RING GRINDER: 
No. an Norman RACEWAY GRINDING 


ACH 
= Swing 8ft. bed American Tool hod LATH E. 
New 12¢in. centie 13ft. 2in. gap bed 8.S. and S.C 
LATHE, with hollow spindle. 
Qin. centre Fay AUTOMATIC LATHES, bed 8ft. 
by 3ft. hollow spindle. 
Lo Swing LATHE, all-gear drive, capacity 3iin. 


MA 


y 84in. 

No. 6 Fellows GEAR-SHAPING MACHINE. 

No. 14 Cochrane Bly UNIVERSAL SHAPER. 

36in. Schneider VERTICAL DRILL. 

New 6in. stroke SLOTTING MACHINE, self-acting 


24in. swing Gisholt S.S. and S.C. LATHES, bed 
ue. 4in. square turret. 
New Gardner 22in. CRANK PIN TURNING 
CHINE 
6a Potter and Johnson CHUCKING AUTO- 
JOHN MACNAB (Machinery), Ltd., Hyde. Tel. 
78 Hyde. 
London Office: 7, King street, Cheapside, E.C. 2. 


40, Bennetts-hill. 
Sophia -street, Rochdale-road 


NE Beaman and Smith No. 10 HORIZONTAL 
BORING and MILLING MACHINE, 3hin. 
spindle, 30in. automatic feed, 30in. vertical 
adjustment, table 48in. by 24in., longi- 
oe dinal — 48in., cross traverse 36in. 

x drive 
ONE Wilkinson Two- a High-speed VERTICAL 
DRILLING and TAPPING MACHINE, four- 
to 12¢in., 4in. 


Birmingham _ Office : 
Manchester Warehouse : 


speed cone 20in. balance 
spindles ; NEW. 
TWO Barker, U.S.2 in. centre 8.8.8. LATHES, 
6ft. 6in. bed. — cone, countershaft, &c 
ONE Modern 8in. by 18in. Plain Self-contained 
GRINDING MACHINE, equal to new. 
Can be ro running by appointment. 
Address, 5955, The Engineer O 


“DD” 3 Kearns Highspeed SURF. 
BORING, MILLING and 
CHINE, face up to 42in. ete. 
spindle, main table 60in. by 86in., detach- 
able table 42in. by 42in (revolving), longi- 
tudinal traverse 60in., transverse traverse 
48in., bed 8ft. 6in. long ; arranged for motor 
drive through double helical gear. YEW. 
No. 11 ‘* Sunderland’? GEAR PL. 
Parkinson, cut 6ft. diameter by 10¢in. 
pitch up to 3in.; complete with change 
gears and arranged for motor drive. AS 


6 ‘* Fellows” GEAR SHAPER, complies 
wae change gears and countershaft. 


** Herbert ** No. 9 COMBINATION TURRET 
LATHE, single pulley drive, complete with 
standard tools, taper attachment, 15in. 
Coventry chuck, 16in. four-paw independent 
chuck and extra tools. AS NEW. 

ONE No. 13 ‘* Herbert’”’ HEXAGON ” TURRET 

LATHE, single pulley head, double toggle 

chuck and complete conjement. includ ing 
. 2in. Coventry diehead and dies. AS NEW. 
ONE 12in. by 50in. ‘Churchill ”’ UNIVERSAL 
GRINDER, maximum swing 12in., ma 
roe length 50in., complete with reees 
grinding fixture and countershaft. AS NEW. 
3ft. 6in. ius ‘** Cincinnati’ Bickford 
IAL, with base and OO table 
26in. by 16in., power elevation to arm, 
spindle to base maximum 4ft. 3in. mint- 
l4in.; complete with 5-speed cone, 


ONE 6ft. DRILLING 
I thrust type, 2tin. 
es spindle, arranged for motor drive. 


NEW. 
Apply, McKENDRICK and CO., Oakfield Works, 
Motherwell. 5924 G@ 


TURBO GENERATORS, A.C. anp D.C. 
‘NE 1000 K.W. B.T.H. 440-volt, 50-period, 8-phase, 
with condensing plant complete 
ONE 1000 K.W., -Parsons E.C.C., 6600 or 
3300-volt, 50-period, 8-phase, with surface con- 








Ox 


ONE No. 


ONE 





densing plant comp. 

ONE 800 kW. Mixed-pressure O ALTER- 
NATOR, by brik Oerlikon, 6600 
volts, 60-peri 


3-phase, with surface con- 
densing plant, by Messrs. Allen, of Bedford. 
ONE 500 K.W. Parsons, 460-530-volt ‘D.C., with con- 


comp! 
GENEKATING SETS, D.C. 
ONE 300 K.W. Paxman E.C.C., ie tome y 
= K.W. Belliss G.E.C., volt Set. 
E 90 FE Belliss-Mather aa Fiat, — volts. 
0-¥. 


ON. 
ONE 1 W. Bell: 
ONE 60 _K.W. Belliss-Dick- , 220- or 440-volt. 


TWO 1 K.W. 110-volt, Robey-Electromotors Ltd. 


MOTORS, 220 Volt D.C. 
ONE each 50, 30, 24, 21, 20, 12, 10, 8, 6, and 2 H.P. 
The above are mostly semi-enclosed shunt inter- 
pole machines Dynamo Co., Siemens, 
All are "ready for 


and are complete with 


NE 30 by 8tt. ured 60 ib. 
ag ha mm eine 150 Ib., fitted w with Meldrum 


t Superhea Hodgkiss, 
Circulators, Ronald Twist Yeed Regulatorsi 
Influx x Injectors, an & Green’s Economiser. Ali 
complete. — separniely. but prefer 
selling as a whole. 

ONE 27 27 by Tt. - insured 70 Ib. 
ONE CO _— by 5ft. 6in., by John 
‘th Cross waites furnace, 


insured 80 
ONE 18 by ot. 6in., Economic type, with 
Bennis stokers and superheater, insured 


180 Ib, 
TEN 26ft. by 7ft., comprising Eight Galloway 
0 Lancashire 


Patent and Type, com- 
plete with best. fitt: . including Hodgkin- 
son’s Patent Stokers, Superheaters, Dampers, 


&c. &c. 
ONE Cochran Patent, 8ft. Gin. by 8ft. Gin. 
insured 


Ib. 
ll the ee are complete with fittings and ready 
to be = on to rails. ¥ 4 
Clarke-Chapman Vertical Tandem Compoun 
Woodeson Patent BOILER FEED —t 14 
per hour @ pressure 5 
just thoroughly 
ELECTRIC HAULAGE GEAR, almost new, capacity 
20 tons, drums 2ft. diam., 20in. wide, comp] 
with 50 H.P. Wentinabeuss 460-volt D.C. Motor, whi! 
can be used as totally enclosed or open type, with 
tramway type > comtgedier, 








Gwynne 24in, CENTRIFUGAL var. coupled 
direct to 80 H.P. MOTOR, capacity 3000 gals. 
minute agains’ head of B. 5 uno Edwards 


th 
Green’s ECONOMISER, 144 ao oy twelve rows of 
six pipes to a row, all complete, insured 150 lb, 
LOVOMOTIVEs. 


ONE 0-6-0 Saddle Tank, 13in. ¢yl., insured 140 Ib. 


A 
. FRANK GILMAN, 
9, WESTFIBLD-ROAD, BIRMINGHAM, 
Birmingham. 





Address, 
____*Phone, 1081 | Edgbaston. Ex. 
ppucseeree MACHINE, ee. Se me 1 #. Alfred Herbert, 


lete wit: 
perfect condition. —DAVID BROWN an and BONS. | ‘Look: 
wood, Huddersfield. _ 











25 


K.W. Relties-G.E.0. A.C., 


60 cycles. 
170 K.W., Belliss-Siemens D.C, 220 vo, 


2200 vo., 1-phase 


‘190 K.W. Belliss-Dick-Kerr D.C., 550 vo., 500 
.p.m. 


75 K.W. Belliss-Holmes 110 vo., 680 amps.. D.C., 
lete with densing plant. 





60 K.W., Allen D.C., 220 vo., 400 r.p.m. 


93 K.W. 


80 


LSO CONDENSING PLANTS in 
Worthington, Allen, Stott, &c. 


230/115/230 vo., 1250 revs., 

Ts. a Type oe by oot dnt Platt 
gallons per hour. 

K.W. SURFACE CONDENSING PLANT. by 

Cole, Marchent and Morley. complete unis 


stock. 
&e. 


New BALANCER SET ie 


by 


HARRY H GARDAM and CO., Ltd., 
STAINE 


a 





HORT LENGTHS of BRITISH 
78 B.S.8.)—LENGTHS of orn 


PIPE, 


following perfect p 


quant 


diameter, Class C 
internal diameter, 


overal 


PIPE (No. 
unmach 


ities, say, 


1; 15in 


E nginee. Office. 


STANDARD 
ined, are REQUIRED to cu 
ces w thout undue waste, 


ov rall ; 


ore flang , 3ft. lin. 
ft. 


Class one flange, 
internal diameter, Class C, 


C.I. 


> 


n sma | 


twelve of each size :—10in linterna 
12in. 


Tin. 


one flange, 
4ft. 2in. overall.—Send full particulars to ast, The 
4 


4a 





TEEL 


RIVETS, COPPER RIVETS, 


OLTS wo NUTS. 
T ance ou ANTITIES of above for 
4 DIATE DISPOSAL at con 
ps Bs ay “hae present cost. Best 
quality. New stock. 
E. H. FARRIS 
30, King’s road, Finsbury Park 
London, N, 4. 5856 G 


THE pA ANGLO LO AMERICAN _ 

UPP. CO., 20, Great Ruasell-street, W.C 
( Phone, Museum 2044), have FOR IMMEDIATE 
POSAL :- 

LATHES. 

Ten 6jin. gap bed Lathes, 8.8. and £.C., 6ft. 
various makers. 

Two 8tin. 8.8. and 8.C. La hes, by 
and Grace. 


One 10in. gap bed 8.8. and 8.C. 
centres, 1}in. hollow spindle (new). 
One Double-geared Lathe, by Shanks, 8.8. 


Lathe, 


swing 6ft. in gap, take 4ft. between a Fy 
Five 5in. a Brasstinishers’ Lathes. 


APSTANS. 


Two 3-8in. Pratt on Whitneys. 
Four No. 1 Warner and Swaseys. 


Fou No. 1. Warner and Swasey. 
36 No. 


Wa 


oe td 
Four No. 4 Wainer and Swaseys (new 


Two Cincinnati 


hollow spindle, 


ner and Swaseys, 


Acme Flat Turret aE 


MILLER 


One Heavy Geared No. 4 Richmond Miller, 


44in. 


One No. 1 Denbigh Miller, 42in. 
One Smith and Coventry 
Miller and Profiler, 
spindl 
One 2% and Sharpe No 
‘* Burke ”’ Bench | ‘witlers. 


Six 


Z One No. 


by 133 n., 


e. 


No. 


fully equipped. 


One Modern 6ft. by 
205 Radial Grirder for ball races. 
iE CUTTERS. 


equipr 


One Rivett No. 


ved. 


traveise 


odel ‘‘C’’ 
rotary table, 


5 Ve tical Miller 


4ft. 6in 


GRIND 


36n, Pl vo Grinder, 


Kh 


One No. 3a Cincinnati Gear Cutter. k : 
One Bevel Gear Shaper, to cut gears up to 8in. dia.. 
Reineker. 


One Redman Planer, 8ft. by 2ft. 6in. by 2ft. 6in 
Two Buckton Pe it by 5ft. by 3ft. 9in. 


PLANERS. 


TICS. 


Two iin. Four-sp ndle .Gridleys. 
Four i1tin. Four-epindle Gridleys. 
Three ifin. loar-spindle Gridleys. 
Three 2tin. Four-spindle Gridleys. 
Two No. 23 New Britains 

16 3-8in. Clevelands. 

Ten 6-8in. Clevelands. 


Also 


Set 


7-Sin., 2 


Three Bretts 
15 cwt., and 30 cwt, 


and 3tin. Ditto. 


2tin., 
Drop Hammers, 


tin., 


“MACHINE T TOOL 


1 
bis” 


bed, 


Dear ,Smi h 
5ft. between 


and §.C., 


some with chasing 
2tin. 


table 
3ft., vertical attachment. 
by 10in. table. 
Vertical 
4tin. 


12 Brown and ene Universal Grinder 
fully 


30 cwt., 
5847 a 





PLANT FOR 


THE FOLLOWING 


SALE. 


6 STEAM SALVAGE PUMPS, from 12in. to 
6in. suction, and —, Cy of Rubber and 


Steel Suction and’ De i 
STEAM naRCL DRIVES AIR COM 


re 


ERAL 


12in- 


and STEAM PUMPS. 


ONE _ 12in. 
CENTRIFUGAL PUMP, 8ft. 
WIR TIMB 


‘8, 


be see: in Grocer. 


Box 100. PET ER A 
ADVERTISING AGE 
GLASGOW. 


Ga.ley Range, 

Offers wanted. 

. MENZIES. 
iNT, 


R, &c. 


and 10in 
SMALL VERTICAL ENGINES 
BONACCORD BELT-DRIVEN 


5852 Ga 





WO No. 


GRINDING a ee cen auto. 


** BROWN and § 


Excellent eonttlion. ART ADDOWSOM ne 
ani COV ENTHY ee ALL 


Nottingham. 
30 =‘ SMITH 


‘“‘ HEALD "” INTERNAL ped page me 


PE” 





Kc, Gnin pik 
ae a 


TO. 
NGEARED HORIZONTAL PLAIN MILLING 


single clutch es 


MACHINE, table fag by 12‘n., 
drive, equa to new.—WIDDOWSON’S Canal-street, 
Nottingham. P1381 ° 





IN STOCK. 
'/ & TONS 3ft. by = Li4 tin, ANGLES, 
eng 


60 TON 
PLA 


bout 3ift. 


S 6ft. by 4ft. by lin. M.S. 


Delivery immedia 
‘HE 


161, New 


LANG Wau’ STEEL “tales Ltd., 
Bond-street, 
"3277 @ 





ALE, THREE SETS a THROW WELL 
Be . and 6in. for wells 40ft 


and 100ft. 


sort. 
DUPLEX BO ‘FEE 
DUPLEX LOW-SERVICE PUMPS. 

HIRE, PORTABLE BOILERS, 


Tachi PouPING ENGINES, 


iD PUMPS. 


cic, LOTERE ABE Og gy 


fe get 


= fe of sane.—-THE MMER 
CIAL and MARIN GINE CO., Ltd., Oak Works 
Hanwell, W. 7. 2025 1 
LANING AND BORING WORK WANTED, of a 
—2 charter tL. —> a to 30in. by 
30in. 8ft.; guar > Prompt 
y= —THE STRINGERTYPE MFG. CO,, Ltd, 
Ladbrook-road, South Norwood, London, 8.E. 25, 





0 I 


Divfrom: French and” S HNICAL WORK into and 
‘om French = Spanish ACCURATELY and 
QUICKLY EXECUTE Moderate ‘Sealy D. PRIT- 
CHARD, 27, Kilburn Pilory, N. w. _P1408 1 
TANTED to MANUFACTURE “Speci MACHI 
NERY or ENGINEERS’ APPIIANCES. Up 
to-date machine plant for either heavy or medium 
work. Own foundry and pattern-shop. — 
and JOHNSON, Ltd., Taunton 
MASS PRODUCTION 


E UNDERTAKE to 
ING DRAWINGS, 











DESIGN, SUPPLY WORK. 
BLUE PRINTS and TRAC 
INGS for all classes of Press Tools, Machine Tools, 
Jigs and Fixtures. Send us your requirements 
stating the quantities to be manufactured am 
machinery available. 

Expert advice given on Second-hand Machinery 
also plant required for the mant facture of any article 
for mass production.—Address, 5912, The Engineer 
Office. 2591 1 
° Dd. BERRY and — Engineers, The Albion 

orks, Regency-street, Westminster, 8.W.1. 
(efablisbed 1810), UNDERTAKE MACHINING and 
= AL WORK, tat thes up to Qin. centres with 

> a Radial an ertical Drills, Planing up to 
ot, by 4ft. by aft. 


shaping. Milling, Gear Cutting 
to 36in. dia., In w a Grinding. d 
Forging, Plate | Working, 


A Firm with \ eahenneel 


Machine Shop & Assembling Departments 
SPECIALISING IN PRESS TOOLS 
of any description, 
OPEN FOR CONTRACTS, small or large. 
Prompt attention and deliveries. Estimates free. 
WOODARD BROS., 


Office & Works: Rear 259, Amhurst Road, 
Stoke Newington, London, N. 16. 











73. Surrey Stactt, SHEFFIELD. 


For To Let Advertisements 
see page cxvi 











Speed up producti mn 
witha’G.B."" Thy 
do the work of Ten 


. ween, 

Messrs. 
Gillespie Partners Ltd., 
} (Proprietors of The Rail- 
way Track Supply Co). 


80, Gracechurch St., 
London, E.C. 3. 








THE VALUE OF AN 
Elevator Conveyor 


cannot be over-estimated. The excellence of 
ts performance is daily being proved by those 
firms who realised its worth and installed an 
experimental one to transport their goods 
from point to point in their factories. The 
manner of working these plants can be stated 
in three words— efficient, quick, safe. As soon 
as one of these machines is installed various 
changes take place :—firstly, time and trouble 
are saved; secondly, labour is turned from 
unproductive to productive work ; and thirdly, 
money is saved and eventually gained. The 
beauty of these plants is that from the moment 
they are installed they commence to pay for 
themselves and then begin to accumulate 
profits. 


Different industries require different appli- 
cations of the underlying principle ; no two 
requirements are actually alike. We are 





specialists in the construction of Elevator 
Conveyors, and it is only by consultation we 
ean learn the full facts necessary to success- 
fully quote for your particular needs. 

It will pay to make an appointment to 
see a film exhibition at your convenience of 
these elevator conveyors in actual use. 





‘ HEAD OFFICE: 


225, Upper Thames Street, Lon 
WORKS : 

Elevators and Conveyors, Maiden Lane, 
York Road, N. 


Cent. 1070 (10 lines). 
bles : Rownson (Cent ). 


M.A.A. i ae 


London, E.C. 4. 


Telephone : 
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Enquiries are invited for— 


60 Machine Tools, Grinders, Lathes, 


24 


Capstans, Drilling Machines, 
Woodworking Ma hines, Presses 


(Hydraulic and Hand), and various others. 


Tyre Press, Power Units, com- 
pletely self-contained, consisting of 5 
b.h.p. 2 Cylinder Austin Engine with 
forced lubrication, geared down (12 to 1) 
to two Hollings and Guest Hydraulic 
Plunger Pumps, designed for a working 
pressure of 1 ton per sq. inch. These 
sets could be easily altered for an in- 
creased capacity with a lower water 
pressure, aud are suitable for any kind 
of pumping duty. The petrol con- 
sumption is 3 pints per hour. 


Motor Boat Engines. 


200 hp. Austin Sunbeam 8 
Cylinder Petrol Motors, buils by the 
Austin Motor Co., 120 x 130, three valves 
per cylinder, adaptable for Motor Boats, 
or Country House Fire Extinguishers, 
ete- 


THE AUSTIN 


q 


500 


31 


56 


320 h.p. 12 Cylinder Austin 
Petrol Motors, very suitable for fast 
light motor boat Hull, 130 x 150 Copper 
Water Jackets. 


Complete Steering Gears, for 


Commercial or other vebicles. 


Petrol Tanks, capacity about 18 and 
12 gallons each. 


Electric Starters, by C. A.V. 
Rushmore, Brolt & Gray and Davie. 








Applications to 
be made to the 
Service Dept. 


MOTOR 


£50,000 SURPLUS FOR SALE. 


A quantity of Ball and Roller Bearings, Bolts 
and Nuts, Oil pressure Gauges, Taper Pins, 


ete. etc, 


A quantity of Brass Bearing Shells, lined 
white metal, Steel Shafts, Crown Wheels, Gear 


Wheels, 


Brass Bushes, etc., also a number of 


old Petrol Tanks and geneal Engineering 
Sundries. 


56 
130 


1400 
150 


150 


60 
50 


100 
25 


30 


Lorry Steel Wheels (Front and 
rear). 


Dunlop Solid Rubber Tyres— 
720 x 100. 


Steel Rims, all sizes. 


815 x 105 complete Wood 
Wheels with Brake Drums. 
760 x 90 complete Wood Wheels 
with Brake Drums. 

760 x90 Wood Wheels, plain. 
880 x 120 Sankey Austin 
Wheels. 

Rudge Whitworth Detz ch able 
Wheels 880 * 120and 826 x 120. 
Rear Wheels with (Twin) War- 
land Rims. 


Front Wheels with (Single) 
Warland Rims, 935 ~ 135. 


Co. Ltd., 


LONGBRIDGE WORKS, NORTHFIELD, BIRMINGHAM. ; 

















Sole Agents: 


ALFRED HERBERT, LTD., 
COVENTRY. 














coarser feeds to be obtained. 


LEADER STOCKING CUTTERS. 


For Gear Teeth. 


_ The Stocking Cutter illustrated has aliernate plain and stepped teeth. 
This design’ improves the cutting properties and enables higher speeds and 


Very little stock is left for the finishing cutter to remove. The Cutter 
runs smoothly, and proportionately less power is required than with plain tooth 


Stocking -tiie 


“stepped, stocking and finishing cutters of “Leader” brand can be 
obtained through our sole Agents, Messrs. Alfred Herbert, Ltd., of Coventry, 


or from their numerous branches. 


EGWrigley«@[td 


works. = Soho, Birmingham. 
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STEEL BARS, RODS, 
SHEETS & SPECIAL 


STEEL |FORGINGS 


UP T0 IS TONS. 





SECTIONS. 





~-CRANKSHAFTS 


Fished Corryslete 


@ SPECIALITIES 








. SAW PLATES up to 
6 6 in DA 


Telegrams -" Forge ~ Rotherham’. 
LoONCON oFFice ~ IIB CANNON Streer.£.C.4. 


Contractors to the Adrnuralty, War Office, Board of Trade, 


ROTHERHAM FORGE & ROLLING MILLS CO,,LTD., 
ROTHERHAM YORKS, 





DROP FORGINGS 
MOTOR CAR PAR 














BLAKE’S PATENT 
Self-acting 


RAMS & HYDRAMS 


For Raising Water. 
Serd for Catalogue No. 16. 
JOHN BLAKE LT?- 
ACCRINGTON, LANCS, 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 


Telegrams: Wootton, Coalville. 


Brickworks Plant. 





GRIPOLY 


CONVEYOR BANDS 
Speeding Up Production. 








Sanitary Pipe Plant. 


CLAY-WORKING PLANT. Se increase production 


Colliery Piant. General Millwrights. 


HAMWORTHY 


PUMPS. 
AIR COMPRESSORS. OIL ENGINES 


THE HAMWORTHY ENGINEERING Co.. Ltd.. 
76, Victoria Street, LONDON. 

















MACKIES LIMITED, 
REA DING. 
PULLEYS, SHAFTING, BEARINGS. 

SUCCESSORS 
HOGGE, JACQUES & CO., LTD., 


16, Lower Castle Street, BRISTOL. 
HOJAC, BRiSTOL. Phone : 4768-9. 


climate-proof, an 





can be relied upon 
to give great service 
— economically. 
Let us tell you 

how they will 


save lime and GFA 
money in your V4. 


a a 


eh eee vir 


face-hardened. They 


you must arm yourself 
with all the best time and 
labour-saving devices. 
Gripoly Belts and Conveyor 
Bands and be assured that 
you have the best; the best for 
wear and for grip. The Gripoly 
Conveyor Bands are solid woven 
and have indestructible patent 
edges. They never fray; they 
are flexible, waterproof, 
ie sur- 


Instal 


a) 





"4 on \ 


The Other Man 








Patentees and Sole Manufacturers : 
LEWIS & TYLOR LTD. 


51, Gensechureh Street, London, EC 3. 





af 





—— 
PREMISES 


Fer Sale, or To Let, or Wanted). 


NGINEERING BUSINESS FOR SALE in Thriving 

4 town, 30 miles from London. Perfectly planned 
modern premises, abutting on main railway, from 
which private siding could be constructed. There 
are well-equipped offices with staff plating and 
enamelling plants, stocks of material, loose toola, &c., 
and fixed machinery, The works are in operation, 
employing about 60 workpeonle, and are capable of 
great and immediate develonment under efficient 
administration. Cash required, about £10.000 
Factory premises can be purchased also if desired 
Definite reasons for selling.—Principals only should 
apply, in first instance by letter, to Box 904. c 
Potter’s Advertising Agency, Imperial aaa Kings 
way, London, W.C. 2. 


XTENSIVE FREEHOLD PROPERTY, ees to 
‘4 Long-acre, comprising large covered and un- 
covered yards, small modern factory of two stcreys 
at the rear stabling for a number of horses, ground 
area about 5500 sq. ft., with in addition a lare 
lower ground floor and basement with concrete floor 
extending over practiolly the whole of the site 
TO BE SOLD. Vacant possession of te greater part. 
—Apply, JONES LANG and CO., 8, King-street, 
Cheapside. 5816 1 


ENERAL ENGINEERING and SHIP REPAIRING 
BUSINESS FOR SALE, with two foundries, 
turning out 30 and 20 tons per week resnectively ; 
situated in large port, North-West Coast. Long 
established, live business, large contracts on hand ; 
price about £40,000. Principals only dealt a. 
Address, - 5825, The Encineer | Office. 5825 


OOD ENGINEERING, BOILERMAKING and or 
REPAIRING BUSINESS FOR SALE; good 
orders on band ; — stand on own freehold land, 
extending to about 14 acres; situated close to rail- 
ways in the Midland Counties 
Address, in first instance, P1261, The Pd 
I 





Office. 


HA .—Good FREEHOLD SITE, Suitable for 

he erection of a range of garages, workshops 
factories and such like. Splendid position in the 
main Station road and in the principal business centre. 
Comp: lock-up shops (suitable for offices), work 





&c., — a a sent about 500ft. in 











has had his chance! 





Weldiess Loco. Domes 
- - upto tsin. thick. - 
Original Patentees and 


NOW TRY 


TEON 


You know and your business 
friends know that “ TEON ” 





For STAMPED STEEL PISTONS up to 56in. diameter 


and for all types of hydraulic stampings 
and forgings send to 

CHARLES McNEIL, Ltd., 
Kinning Park Hydraulic Forge, 
GLASGOW. 











has a first-class reputation. RING UP BRIXTON 192. 


This good name has been 
earned in the face of very 
keen competition and has been 
gained by PERFORMANCE. 


Yourhaving tried many other 
belts without success merely 
emphasises “‘ TEon’s ” victory. 


Send us particulars of your 
drive to-day and we will 
DesPaTCH ON APPROVAL a 
suitable “ Tgon ” Belt. 


Jee te & ( 
Don’t delay, as the demand 
for “ Teon ” is rapidly over- 
coming production. 





FLEMING, BIRKBY & GOODALL, Ltd. 
“Teon ” Works, Halifax, England. 


ALL descriptions a WOODWORK 


OFFICE, STORES & WORKSHOP FITMENTS, &c. 
THE CABINET CO. (SL) Ltd., 1a, Viceroy Road, London, $.W.8 


OXY-AC ETYLENE 


PLANT MANUFACTURERS 


LUMPLETE EOUIPMENTS. BLOWP/PFPES A SPECIAL/TY 


Mo GOWAN. WILD CoO 
HURST S™ B/RMIINGHAM 











TO READERS OF “THE ENGINEER.” 





"Phone: 1148-1149. ire : “ Fleming Hx.” 
London Office: 1, BROAD STREET PLACE, E.C.2 








If you have any difficulty im-finding the names of firms who could suppl 
what you are requiring send for.a copy of ;"" The Engineer” Directory, whic 
ite ea classifies all the productions of our advertisers. This is issued free_of charge. 


shops, stores, 
| depth: —Full deta’ BISCOE and 
STANTON, F.S.L., — fi = ao "Harrow. _ 5792 tr 





a oa Modern Lofty Building, 20,000 
ft. area, vacant land. gas and electric power ; 
eajctes main line goods station and canal wharf: 
important engineering centre, 1°0 miles north ot 
London.—Address, 5317, The Engineer Office. 631 


| MANUFACTURING PREMISES, St. Albans, or 
hree railways, within 20 miles of London. 
| Large well-built bu‘idings in excellent position, suit- 
| able for engineerinz or any —— business 
Possession on completion of purchase.—Price and all 
particulars of WILLIAM YOUNG, P.A.8.I., Auc 
tioneer, St. A Albans. 5907 1 


= Sore ey) AND METAL DEPOSITION CoO., 
Ltd., ANVILLE-ROAD, CRICKLEWOOD. 


LA we 3 
HE LEASE “of these PREMISES. Together with 
the PLATING PLANT and MACHINERY, ia to 
be SOLD as a whole by PRIVATE TREATY. Rent 
of factory, with Smetine- house, £108 10s. per annum. 

The plant consists of | line vats, pans, tanks, 
dynamos, motors, boiler, &c., the whole being capable 
of turning out a eves Production. 

Full particulars be had of the Receiver. 
HARO Lb" LL. FARMER. of Leopold Farmer and Sons, 
Auctioneers, Surveyors and Factory Specialists, 46, 
Gresham-street, Bank, E.C.2, and 61, High road 
Kilburn, N.W. 6. 








w* NTED for Use as Workshops, LINED 
mR GATED GALVANISED TRON 

‘ a lb hous to eaves 
ye oe total ground area 16,000 square feet ; 
sizes preferred, two buildings oa 200ft. by 
40ft., volther wood or steel framing, new or 
- cond -hand.—-Address, 5821, The aey 





Lam sWro ughtI Iron Pulleys 


used 


ronsest, 
Ce ees given. A ES 
purposes, SHAFTING, WHEELS and PEDESTALS. 
List free.—J, BAGSHAW and SONS, Ltd., Engineers, 
Bastley, Yorkshire. 


(fun-metal Scrap Bought or 
REMELTED into CASTINGS. 
HUNT and MITTON, Ltd., Engineers, Brass- 
founders, Oosells-street. North Birmingham. 2011 a 


G tear: Boilers, All Types and 


Bizes, Nhe gry —_.. ag Launch, Field 

also A ‘ced-water Heaters 
ae THE GRANTHAM BOILER & ORANK 
Co,, Ltd., Grantham. 











WILLSON 
GENERAL REPAIR 
LATHES. 


WILLSON 10ft. GAP BED LATHES 
(Bin. centres) allow a 838in. diameter 
sewing, and Benvred are specially adapted to 
eneral repair work. 
Iinstrated catalorue on request. 


SMITH, BARKER, AND WILLSON, LTD. 
EAST MOORSIDE, 


HALIFAX. 
Wire: ‘‘ Lathe, Halifax.” 


— 2081 « 





The WELDLESS STEEL TUBE CO., Ld., Birmingham 
Telesrams Weldless Birmingham.” 


Makers of WELDLESS STEEL TUBES or 
ers, Loeomotive Boilers, Superheaters. 
Shaftine, Hy dreuite Work Boring sada 


Fo, HIRE, PUMPS and WELL-BORING TOOLS 








Contractors’ Deep Wells &c., Zin. to 24in; 
?—o and CO. G, | 
dia Telephone No. 078 B22 a 1 
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Northern Machine Screws 


LIMITED 


FOR SALE 


Several 


Combination Turret Lathes 


(New Condition) 
by Parkinson, Shipley, available owing to change of work. 


Automatic feeds thronghout. Suitable for work similar to Herbert’s No. 9, 
but more adapted fer heavy cuts and work. 9ft. Gin. bed, 28in. swing. 


Recommended for 
RAILWAY, MOTOR LORRY & 
HEAVY ENGINEERING WORK. 


Offers invited to Box L.M., 2706, The Engineer Office. 


OF EVERY DESCRIPTION. 
Write for Catalogues. 


JOHN SMITH oso LTD. 


Crane Works, KEIGHLEY. 


ELECTRIC OVERHEAD CRANE. London Representative: — 
J. ARMER, A.M.1LC.E., 10, EASTUHEAP, E.C. ; 
Telephones 9181 City ELECTRIC FRICTION WINCH. 


THE GLASGOW IRON & STEEL CO. 


WiISHAW, SCOTLAND. spre! 
Manufacturers of SIEMENS ACID STEEL 


SHIP & BOILER PLATES 


Also BILLETS, BLOOMS,; SLABS, BRIDGE PLATES, ANGLES, BULB ANGLES, CHANNELS, 
ROUNDS,} SQUARES, TEES, &c. 


MAKERS of GLASGOW PORTLAND CEMENT 


: Brand—“* GISCOL..” 
Felegraghie|Address—" INGOT, WISHAW." “GISCOL, GLASCOW." 
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AUOTIONS 


FULLER, HORSEY 


SONS anp CASSELL. 
ESTABLISHED in BILLITER-SQUARE in 1807. 
1, BILLITER-SQUARE, E.C. 8. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 
OF 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS 


NOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking New 
Works or Works Sitesand a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 





o. ABR e. 


BY DIRECTION if THE DISPOSAL BOARD 


FACTORY, HACKNEY 


Fuller, Horsey, Sons and Cassell 


will offer for SALE by AUCTION, in Lots, on 
the PREMISES, on TUESDAY NEXT, CONE: 20th, 1920, 
and FOLLOWING DAYS, at Eleven o’clock precisely 


=“ - HIGH-CLASS 
MACHINE TOOLS 


luding :— 
oft nef > Nana = other Lathes, from 4in. to 
in. 


Twenty, seven © ee No. 9 and Gisholt Combina- 

tion Turret 
Cincinnati Tat ae ** and Greenlea Turret Lathes. 
Twenty-six Herbert No. 4 Capstan Lathes. 
Six Warner and Swasey No. 2 Ditto. 

various: ‘‘ Galtona,” Wells, 


“Gleveland, Radical, and National Aeme 


-two 

No. 53 aa 56 Automatic Machines. 
MILLING MACHINES.—Seven Becker Vertical 
Vert 4B, 3, and 2A, Gent No. 3 


th No. 2 Arm- 

mg-Whitworth No. 204, and ‘Denbigh 28in. by 6in. | 
Dine Ten plain Ditto, rw a= No. =. | 
Standard No. 25, Rockford No. 1A, Hi eeaert -. 
* Ohio” No. 24 heavy duty, Garvi 
Biond No. 2. Two 2-spindle Vertical Pons Miltine 
Machines. Two Kearns Patent Horizontal 
Facing, and Milling Machines 

PLANING MACHINES.—Two 16ft. by 5ft. by 5ft. 
by Stirk, 15ft. by 3ft. and 6ft. by 2ft., by Powell. 

SLOTTING MACHINES.—Butler 18in. Ward, 
Hagesas 103in., and Wilkinson 9in 

SHAPING MACHINES.—Kelly 20in., ‘‘ Ormerod * 
1éin., Gould and Eberhardt 14in., and. Greenwood 
and Batley 12in. 


DRILLING ——: —Two Jonés —_ = 
4tt. 6in. radial, 
Snyder, Kern, ee 
by C. G. 


and 22in. pillar, by Prenti 
ute 14in. three- spindie sensitive, 
Allen. Five 13in, 
sixteen 12in. to 25in. ‘‘ New Cent 
and * Fearnaught ** pillar sensitive, 
Carona” and ‘‘ New Century 
16in. to 22in. wall hand drilling tiachines, end 
Wolf portable 110 v. D.C. electric. 
GRINDING MACHINES —20in. by 120in. 
by Smith and Coventry. 14in. by —y- Norton 
der, Gisholt and Sellers tool and cutter grinders, 
den No. 1 ae ditto, 80 twist drill and 
and cutter grinders, various 
ETAL twine MACHINES.—Five band saws 
up to 48in., by Noble and Lund, Clifton 5 one Waddell, 
&c. Nine power hack saw machines for saws up: to 


WOODWORKING PLANT, 

pee ttine 9tin. by 5in. + ty aes A 

MOULDING MACHINE, Sagar, Oliver 
10-84 W3 with 30in. gap, 36in. SAW BENCH. by 
Dening, two 18in. ditto, .by Wilson Bros, double- 
spindle boring by R 
CONTRACTORS’ PLANT, 
8 H.P. PORTABLE ENGINE, by Smedley 
Bros., STEAM WINCH and ep by Lidgerwood 
and Under wood, two STEAM PILING WINCHES, 
two half-yard CONCRETE MIXERS, by _ Stothert 
and Pitt and Shepherd, 20-cewt. STEAM PILE- 
DRIVER, by Southgate Pile Driving Co. 

SLECTRICAL PLANT, 

including 84 K.W. 112-volt D.C. Willans and Robin- 
son-Parker Generator Set. 31 K.W. ty ape and 
Morcom-Phesnix 440-volt ditto, two 15 K. "o 
2 sets, 100 volts and 200 volia. 
Petter Junior oil engine, ‘ itle * 1OO-ASO-voli 
ditto. ok .8 K.W. a Cees . 500-60 volts, 


B.T.H. and Siem 

"ELECTRIC MOTORS. by B.T.H., Fuller, G.E. c., 

Crompton, and Phoenix Companies &c., includ 
Two 75 pr: 400- “= A.C., one 65 HP. 415-volt 
A.C., 11 60 H.P. dit pore Ba ditto, one 35 H.P. 
ditto, 16 sou ditto, four 10. ‘and 25 H.P. ditto. 
7% H.P. 440-volt ditto two 10 B.P. og? volt 
H.P. 200-volt_ditto, 10 and 23 H.P. 
H.P. 110-volt D.C., four 
27 15, 12, and 2 HP. 
250. volt D.C.. 74 H.P. 240-volt and 6 H.P. 500-volt 


Cc. 
D.C. GENERATORS, by British Westinghouse, 
Crompton, &c., including 170° K,W. 460-volt Phcenix, 
1 to 10 K.W. 100-volt, a : K.W. 80- 
12.6 K.W. 110-yolt, 6.3 K.W. 70-v 
3000ft. 7-27 seven-core crmoared Sass: field tele- 
phones, electrical gear. various. 
SLL ANEOUS PLANT. 
260 B.H.P. eight-cylinder twin ecte 
sovediiote MALINE OIL ENGINES, by Vickers with e 
om ag? gear, pumps, compressors, propellers, stern 
shafts, &c. 
Four sets of 2200 I.H.P. triple- go Tyme 
ENGINES, by W. H. Alien and Sons, Bed 
10 B.H.P. “Groweley GAS ENGINE and re B.H.P. 
ere x Ditto. 
8 H.P. VERTICAL STEAM ENGINE, by Marshall. 
Some 4 H.P. Aster FOUR-CYLINDER PETROL 


‘wo Heenan and Froude 1200 B.H.P. Hydraulic 
Brake DYNAMOMETERS 
Semi-portable LOCO. TYPE BOILER. 
Four ROLLING MILLS. 
Two 40in. rotary MARKING MACHINES. 
72in. skin- ero machines, by B., 
Wright and Sons. 


Hy’ en Generator. 
Six Reavell’s patent high-pressure five-stage 


COMZINUED IN NEXT ~ Naor : 
YARROW PATENT 
WATER-TUBE BOILERS. 


Yerrow undertake the PRESSING AND 
MACHINING of the vari us parts of Yarrow Boile s, such 
as the Steam ms, ater Pockets, am Superheaters, 
for British and Fereign Firms not having the necessary 


facilities. 
YARROW & (0%; Ltd, Seotstonny-Glasgow,- 


REPAIRS ON PACIFIC COAST. 


YARROW’S Ltd., Victoria, British Columbia. 
Shipbuilders, Ship Repairers and Engineers. 


plain, 
rank 
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voit, 


‘and D. 
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Properites of Col 


ganese. 
Steels. Pg ae 


and rene 


‘board Engi 

in ant fe aoa 1 i 

er 

h stop valves, condensers a 
by. Vickers {elg 
Dobrd Vingimes, each 


for forging intermediate shaft, and complete set of 
nga spares. 


Le. en of Filler, Horsey’ Advts. ; 


CHARLES GRIFFIN AND CO. LTD. PUBLISHERS. 


*,f 'Nore.—All prices are net, postage extra. 
Cloth. With 181 Illustrations. 








Srconp Eprrion, Revised. Im Medium 8vo. 2is. 


THE PHYSICO-CHEMICAL PROPERTIES OF STEEL. 


By A, EDWARDS, D.S 
Professor of Meteluery. Manchester “tnt versity. 

NTENTS. —Constitution of Metallic oda —Structure of Metals.—Non-Constitution of the pt Carbon 
ture of the Non-Carbon Steels.—Solidification of Steel Ingots-——Non-Carbon Steels.— 

‘ning and Overheating of Steel.—Deformation and Strain-Hardening of Metals: _ 
Wire and the oe of E nod cena. —Cementation and Case Fareine. —Theories 

of Hardening by Quenching, Special Tengen C rbon _Stesls.—-High-speed Steels,—Man- 

Silieon® om “Yanad 


‘ool 
um Steels. —Structural Conotltuents of Special Ternary 
Pagupementes as a general survey to the expert as well as the student. 
—TIMEs 


Co. 
Systems.—Micros' 
A aug 





It is uncommonly lucid 





Srconp Eprrion, Revised. In Pocket Size. Strongly Bound in Heather. 10s. 6d. 


THE MINERALOGY OF THE RARER METALS. 


A HANDBOOK FOR at ee ie 
By EVANS CAHEN, A.R.C.S., F. % C., and W. . WOOTTON, 
ith a Foreword by ¥. HARBORD, A.R.S.M., F. 
** Practically a pocket Dana of the minerals of the rarer metals 
date guide.’’—ENGINBER. 


A.B.C.S8., B.Sc. 
Lc, 


a thoroughly reliable and up-to- 


In Pocket Size. Strongly Bou d. 7s. 6d. 


PEAT INDUSTRY REFERENCE BOOK. 


By FREDERICK T. GISSING. 


‘* A mine of the most recent scientifio data available on the subject.’’—Gas JourNnaL. 





RECENTLY PusBLisHeD. In Pocket Size. 227 Pages. 6s. 


AIRMAN'S INTERNATIONAL DICTIONARY. 


ENGLISH—FRENCH—ITALIAN—GERMAN. 
By MARIO M. DANDER. 
Engineer Lieut. A the Royal Italian Flying Corps. 
“* This excellent vade mecum . should be very useful.’’—ARMy AaNp Navy GAZETTE, 


Lendon : CHARLES GRIFFIN and CO., Ltd., Exeter Street, Strand, W c. 2. 


THERMODYNAMICS FOR ENGINEERS 


By J. A. EWING, K.C.B., LL.D., D.Sc., F.R.S., 
University of Edinburgh. Demy 8vo. With 99 text - figures. 


This volume treats the subject mainly from an engineering standpoint, but with sufficient 
generality to be useful to students of physics. The author’s method is first to make readers 
familiar with the physical bearing of the fundamental ideas by means of an elementary 
introduction, and by dealing with practical problems in thé theory of heat engines and of 
refrigeration. After this a more mathematical treatment is given of general thermodynam c 
relations, and the usual — are derived. 











Principal and Vice-Chancellor of the 
30s net, 


CAMBRIDGE UNIVERSITY PRESS 
C. F. CLAY, Manager, FETTER LANE, LONDON, E.C. 4 
—— 
Foe ELEVATORS AND CONVEYORS, 
DRIVE CHAINS OF THE EWART, 
LEY, AND OTHER PATTERNS, 
Apply EWART CHAINBELT CO., Ltd., 
DERBY, ENGLAND. 
Being an amalgamation of the Chain 


Belt Eng. Co. and Ewarts Chain Man 
Co., Derby, England. 


BLACKHEART MALLEABLE 
CASTINGS, 
Apply LEY’S MALLEABLE CASTINGS 
Co., Ltd., 
DERBY, ENGLAND. 
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AUCTIONS 


’ . 
Fuller, Horsey & Co.'s Advertisements 
CONTINUED FROM PREVIOUS COLUMN. 
TyDRA COMPRESSORS. 
stage ditto. 
- siyeted steel AIR RECEIVERS, 4ft. 6in. dia. 


Tome 
12ft. ‘sin. high. 
14 Singer 29K3 LEATHER STITCHING MA 


treadle and table SEWING MACHINES, by 
— 1 Con dence Stacking Table. 
rresponden: 
Three "BA G@ PRESSES, by Melrose. 


60in. by 40in. LITHO Ss. 
Pooley oe ton and Avery 2-ton WEIGHING MA- 


HINES. 
Four Centrifugal = eaeaTens. 
Scre t paratus 
or BAT ‘STR a HTENING MACHINES, by 


GPR, GAN AP aE 
ca) ‘3 ap 
ING and PO 
‘eo fn : a ‘sud Salt om YURNACES. 








WHEATLEY KIRK. 
PRICE & CO. 


(Established 1850) 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS, 


PLANT, MACHINERY, & STOCK. 
46, WATLING STREET, LONDON, E.C. 


16, ALpurr Bqvarz, 
Mancusstsn. 


To), 
T 
ts 


JOHN H. WILSON & CO. 


Docx Roap 
Birkenhead. 


STEAM & ELECTRIC 
CRANES. 


5 TONS te 20 TONS 
LOCOMOTIVE SHUNTING CRANES. 
EXCAVATORS. CRANE-NAVVIES. GRABS 
CONCRETE. MIXERS. 

SHIPS’ WINDLASSES, WINCHES, and 
DECK MACHINERY, 

Laat of Standard Sizes en Application. 


LONDON OFFICE: 





CoLiinewoop Srrerr, 
Nawcastie-on-Tynxr 
at each address. 


+, 





and Tel 











Jenkins 


—a mark and name that 
guarantee ion in 
valves, jointings, gasketings, 


15, VICTORIA STREET, 8.W. 1. 
injectors, and lubricators. 


6, Gt. Queen St., W.C.2. Works: Canada. 


INCE FORGE CO., Les. WIGAN 
Hammered or Bydreulio Premed. 


FORGINGS 


to 80 tons weight, Black or Machined. 


LASSEN & HJORT 
WATER SOFTENERS. 

















PHOTO- co 
Limelight Signalling 
Ten Sets of 2 and 3-throw Hydraulic Pumps. 
Five seté petrol motor-driven RADIAL PUMPS, by 
Merry weather. 


Gas- fired dening 
ppara Dt oa 





British Insulated and Helsby 
ELECTRIOAL 
Bee Mlustrated A 18th. 
and Machine Work 


co . 
[pginecring-s 
XECUTED the Trade, Paten Gear 

Gotting Planing to eae acsins | “ on onan 
RUSSELL. Ltd., Queen’s Wharf Hammersmith W 


Adal and Crossings, 


by “- HORIZONTAL 


Two My 6in. and mm THREE. THRUW VER- 


—— by Tangye. 
bar = Tangy a one PUMPS, 6in. by 
6in. by Gin: Sind din 
> Cnusron t type double- am STEAM PUMPS, 7in. 


ram ditte, 8¥in. by S#in. by 9in.. and two 


Si in age pea 


FERS. 
Five POTATO-CLEANING 
VEGETABLE SLICING 








MEAT 


ACHINES 
‘ad SHREDDDIG MaA- 


er CHAFF CUTTERS and SIFTERS. 
Soin, *"NIBBLING MA E. 


7-22 Galvanised Strand Wire 
Nine Bela-dsiven HEATING and “VENTILATING 


s. 
thar Kefth-Blackman No, 6 Belt-<driven BLAST 
og, boring, parting.of, and 

thread Milling 


00 Boots hing Map tin. Hand Blowers. 
100 portable 1}in. semi rotary Hand Pum 
Shafting and 
LAUNDRY PLANT. 
including 

FOUR HYDRO FE XTRACTORS. 
a WASHING MACHINES. 

IVE commen a od AIR HEATERS. 


ll 
May Be rere eoeaacon Pons 35 


each), to yf Cee 
and CO. oe ae Valucris 
Billfter- haare, a7 


IMPORTANT 2 SHIPBUILDERS AND MARINE 


Hors. S —Messrs 
eer’ 23 . Sons and Cassell 
will OFFER. fe," SALE b 


y AUCTION, at the 
HACKNEY ATIONAL PROJECTILE 
THURSDAY 


CKNE Done 

SE CT JULY Ist at Swick mg precisely. in Five 
ots :— 
FOUR SETS of 2200 LH.P. TRIPLE. 
EXPANSION MARINE ENGINES, 

by W._H. Allen, and Sons, Bedford (Port and Star- 
1 LEP. each), cylinders 13% : 

ure 


u at fu 
Bh. complete 
ty t sliaftssand thrust 
SET of 1260 BuLP. 5 =f 
MARINE O EN 
gh tbveloping pine. 630) B. oor nd Star- 


with gland and heck es, TO! 





Chantiers 


f atdies, AUGUSTIN NORMAND, 
@7, Rue du Perrey, LE HAVRE (FRANOR), 


we gin TORFEDO BOATS, YACHTS, and 
T BOATS MARINE and SUBME LE 
Boars, NORMAND S OIL HEATING. DIESEL 
or i) 
OIL ENGINES. Ss. BK508 


BUCKTON TOOLS 


See Tlustrated Advt., June 4th, page 67. 


CAMPBELLS’ & HUNTER, L- 
GEAR CUTTING. 


Worm Weeds 08 up to 180. a “a 
Spur ‘out up to Ott, be hd 


DOLPHIN FOUNDRY, LEEDS. 


CONVEYOR & ELEVATOR CO., 
ACCRINGTON. 


See Advertisement last .week; 
FARE VIL. 


HARPERS. LIMITED. 
“MOWAT” FRICTION CLUTCH. 
See page ixuiv, this Awol, )( 


HARPER, PHILLIPS, Ltd., 
GRIMSBY, 


CAST! Se GS’ 


Te 10 TONS. ‘GREEN wer er DRY 


ee ai 
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Orders to view obtained of Messrs, FULLER 


ctdoneers ang 
~5921 14 
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“ LUKSPENITE” 
_ GRINDING WHEELS— 
GRINDING & POLISHING MACHINES. 


MAEEBS 
LUKE & SPENCER, LTp. 


mipaxwarex Wonks, ALTRINCHAM. 
leo lange Adve, last week and next, 


LOCOMOTIVE TANK ENGINES — 


designed and constructed b 
MANNING, WARDLE & COMPANY , Lro., 
Bee eiatt Lanes have. ony next week. 


STEEL PIPES, TANKS, &c. 
THOMAS PIGGOTT & & 00., LTD., 
Riccsiicttement, 3 Sone i ‘18th, page 5. 
STONE BREAKERS. | 
BAXTER’S PATENTS ARE THE BEST. 
W. H. BAXTER, Ltd., LEEDS. 
TANK LOCOMOTIVES. 
SPECIFICATION and WORKMANSHIP EQUAL TO 
‘ MAIN LINE LOCOMOTIVES, 
R. and W. HAWTHORN, LESLIE and O0., Lta., 
Nuwosst.e-On-Tyne. 


TANKS. 


GALVANISING & CONSTRUCTIONAL IRONWORE, 


JOSEPH ASH AND SON, LIMITED, 
Rea street South, BIRMINGHAM. 


TAYLOR, & CHALLEN 
*~” PRESSES 


TAYLOR & CHALLEN, I4., Engineers, 
See Full-page Advert. page 36. yane 4. 


| TUBES 0 FITTINGS. Bh! 

|e ‘Water, Steam & Compresoed Air, les 

| JOHN 8} WEDNESBURY. 
ow WALUATIONS. 


——- 
Wate and gp Benleee, 
tee avcrto! 
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CER LTD. GLOBE ‘TUBE WORKS, 
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